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Experimental Section
General

All chemical reagents and solvents were obtained from commercial suppliers (Kanto Chemical Co. Ltd.,
Wako Pure Chemical Industries Co. Ltd., Nacalai Tesque Co. Ltd., Tokyo Chemical Industry Co. Ltd.,
Sigma-Aldrich Co. LLC., GE Healthcare) and used without further purification. All anhydrous solvents
were either dried by standard techniques and freshly distilled before use, or purchased in anhydrous form
and used as supplied. Reversed-phase high—performance liquid chromatography (HPLC) was carried out on
a PU-4180 plus pump equipped with UV-4075 and MD-4010 detectors (JASCO, Tokyo, Japan). 'H and
13C NMR spectra were recorded on a INM-ECS-400 spectrometer (JEOL, Tokyo, Japan) in deuterated
chloroform using TMS as an internal standard. Fourier transform infrared (FT/IR) spectra were recorded
on an FT/IR-4100 (JASCO, Tokyo, Japan). High-resolution (HR) electrospray ionization (ESI)-mass
spectrometry (MS) analyses were conducted using a microTOF II (Bruker Daltonics Inc., Billerica, MA).
Optical rotations were measured using a JASCO P-2200 polarimeter (JASCO, Tokyo, Japan). Flash
chromatography was performed on an Isolera system (Biotage Ltd., North Carolina, US). TLC analyses
were performed on Silica gel F254 (0.25 mm or 0.5 mm, MERCK, Germany) or RP—18F254S (0.25 mm,
MERCK). All reactions were carried out under air unless stated otherwise.

Synthesis of dimethylamide (17). To a suspension of CuCN (65.5 mg, 731 pmol) in THF (14 mL) was
added TBDPSO(CH2)6sMgBr (27 mL, 0.52 M in THF, 14.1 mmol) at -30 °C under an argon atmosphere.
The reaction mixture was stirred at -30 °C for 20 min, and a solution of 15 (670 mg, 4.72 mmol) in THF (7
mL) was added. After being stirred at -18 °C for 11 h, the reaction mixture was quenched with saturated
aqueous NH4Cl, and then extracted with EtOAc/n-hexane (2/8). The resulting organic layer was washed
with saturated aqueous NaCl, dried over Na;SOs, and filtered. After evaporation, the residue was purified
by medium-pressure chromatography (Isolera, eluent: 95:5 n-hexane/EtOAc to 60:40 n-hexane/EtOAc) to
give a colorless oil (2.67 g, 16 and by-products). To a solution of the mixture (2.67 g), PPh3 (2.48 g, 9.44
mmol) and AcOH (550 pL, 96.1 mmol) in THF (16 mL) was added DIAD (1.9 M in toluene, 5.3 mL, 10.1
mmol) at -78 °C under an argon atmosphere. The mixture was stirred at 0 °C for 1 h and the reaction was
quenched with saturated aqueous NH4Cl. The mixture was extracted with n-hexane. The combined organic
layers were dried over Na;SO4 and concentrated under reduced pressure. The residue was roughly purified
by medium-pressure chromatography (Isolera, eluent: n-hexane to 94:6 n-hexane/EtOAc) to give a colorless
oil (1.66 g, a desired acetate and by-products). To a solution of the mixture (1.66 g) in THF/MeOH (7/3,
50 mL) was added 1M-LiOH solution (14 mL 14.0 mmol) and the mixture was stirred for 3 h. MeOH and
THF were removed under reduced pressure and the mixture was extracted with Et2O. The combined organic
layers were dried over Na;SO4 and concentrated under reduced pressure. The crude product (1.48 g) was
used for the next reaction without further purification. The mixture (1.48 g) and MeC(OMe),NMe; (3.8 mL)
were dissolved in xylene (55 mL). The mixture was stirred at reflux temperature, and MeOH was removed
in a Dean Stark apparatus with MS4A. After 5 h, the solvent was removed under reduced pressure. The
crude product was purified by medium-pressure chromatography (Isolera, eluent: 95:5 n-hexane/EtOAc to
60:40 n-hexane/EtOAc) to afford 17 (1.64 g, 50% in 2 steps) as a red oil: [a]p?! -55.8 (¢ 1.40, CHCL3). 'H
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NMR (400 MHz, CDCl3) 6u: 7.69-7.64 (m, 4H), 7.34-7.44 (m, 6H), 5.82 (brs, 1H), 5.73 (brs, 1H), 5.66—
5.57 (m, 1H), 3.66 (t, J=6.5 Hz, 2H), 3.12-3.04 (m, 1H), 2.98 (s, 3H), 2.95 (s, 3H), 2.45-2.20 (m, 4H), 2.12
(dd, J =14.7, 10.1 Hz, 1H), 1.96 (ddq, J =15.7, 8.5, 2.2 Hz, 1H), 1.59—-1.50 (m, 2H), 1.44-1.20 (m, 8H),
1.04 (s, 9H); 3C NMR (100 MHz, CDCl3) &¢c: 172.68, 135.61, 135.53, 134.12, 130.25, 129.44, 127.53,
63.95, 43.51, 41.32, 37.44, 37.22, 35.42, 33.14, 32.57, 30.51, 29.69, 28.72, 26.87, 25.78, 19.22; IR (neat)
cm': 3047, 2927, 1651, 1103; HRMS (ESI, positive) m/z [M+Na]" Calcd. for C31HasNNaO»Si: 514.3117,
Found: 514.3092.

Synthesis of diol 18. To a solution of 17 (1.58 g 3.22 mmol), KH>PO4 (580 mg, 4.26 mmol) and
NaHPO4-H>0 (136 mg, 853 umol) in THF/H>O (1/1, 46 mL) was added I» (1.63 g, 6.44 mmol) and the
mixture was stirred for 14 h. The reaction was quenched with saturated aqueous Na>S>0;3 and the mixture
was extracted with Et2O. The combined organic layers were dried over Na;SO4 and concentrated under
reduced pressure. The residue was purified by medium-pressure chromatography (Isolera, eluent: 95:5 n-
hexane/EtOAc to 60:40 n-hexane/EtOAc) to give an iodolactone intermediate (1.58 g, 83%) as an orange
oil. [a]p?® +2.1 (¢ 1.00, CHCI3). 'H NMR (400 MHz, CDCl3) 6u: 7.68-7.63 (m, 4H), 7.44-7.34 (m, 6H),
5.26 (d,J=6.4 Hz, 1H), 4.45 (d,J=5.1 Hz, 1H), 3.65 (t,J = 6.6 Hz, 2H), 3.15-3.05 (m, 1H), 2.72-2.60 (m,
1H), 2.59 (dd, J = 18.8, 10.5 Hz, 1H), 2.49 (dd, /= 18.8, 3.9 Hz, 1H), 2.09 (dd, J = 14.7, 5.8 Hz, 1H), 1.64
(ddd,J=14.7,12.4, 5.1 Hz, 1H), 1.55 (quintet, J = 6.6 Hz, 1H), 1.42-1.18 (m, 8H), 1.05 (s, 9H); *C NMR
(100 MHz, CDCIl3) 6c:176.47, 135.53, 134.06, 129.48, 127.55, 92.72, 63.82, 40.38, 40.15, 38.83, 32.42,
29.96,29.39, 28.70, 28.37, 28.19, 26.88, 25.63, 19.23; IR (neat) cm™': 3066, 2927, 1786, 1466, 1165, 1107;
HRMS (ESI, positive) m/z [M+Na]" Calcd. for C20H39INaO3Si: 613.1611, Found: 613.1587.

To a solution of the iodolactone intermediate (1.54 g 2.61 mmol) in THF (8 mL) was added DBU (480 puL,
3.21 mmol) and the mixture was stirred at reflux temperature for 8 h. The reaction mixture was cooled to -
30 °C and LiAlH4 (292 mg, 7.7 mmol) was added. After being stirred at 0 °C for 40 min, the reaction
mixture was quenched with EtOAc and then a homogeneous mixture of SiO2/K>CO3/H20 (10/1/3, 12.4 g)
was added. The mixture was stirred for 40 min and the solids were removed by filtration and washed
thoroughly with EtOAc. The filtrate was evaporated and the residue was purified by medium-pressure
chromatography (Isolera, eluent: 88:12 n-hexane/EtOAc to EtOAc) to give 18 (1.11 g, 91%) as a pale yellow
oil. [a]p!® +34.5 (¢ 1.03, CHCI3). 'H NMR (400 MHz, CDCls) 8u: 7.68-7.63 (m, 4H), 7.44-7.33 (m, 6H),
6.19 (dd, J=5.8, 2.7 Hz, 1H), 5.96 (brd, J = 5.8 Hz, 1H), 4.60 (brd, J = 5.4 Hz, 1H), 3.89 (dt,J=9.5, 5.0
Hz, 1H), 3.76 (td,J=9.5, 4.1 Hz, 1H), 3.64 (t,J = 6.4 Hz, 2H), 2.50-2.42 (m, 1H), 2.10 (dq, J=11.1, 7.4
Hz, 1H), 2.03-1.84 (m, 3H), 1.69 (dq, J = 14.1, 4.7 Hz, 1H), 1.55 (quintet, J = 7.4 Hz, 2H), 1.42-1.15 (m,
6H), 1.04 (s, 9H); *C NMR (100 MHz, CDCl3) 8c: 141.11, 135.53, 134.12, 131.77, 129.45, 127.53, 76.38,
63.94, 62.84, 46.79, 44.58, 33.53, 32.55, 29.63, 28.04, 28.01, 26.87, 25.74, 19.23; IR (neat) cm™': 3336,
2931, 2858, 1107, 702; HRMS (ESI, positive) m/z [M+Na]" Calcd. for C20H42NaOsSi: 489.2801, Found:
489.2789.

Synthesis of bis-TES ether 19. To a solution of 18 (773 mg, 1.66 mmol) and imidazole (451 mg, 247
mmol) in DMF (10 mL) was added TESCI (832 pL, 4.97 mmol). The mixture was stirred for 13 h and the
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reaction was quenched with saturated aqueous NaHCO3. The mixture was extracted with n-hexane. The
combined organic layers were dried over Na;SO4 and concentrated under reduced pressure. The residue was
purified by medium-pressure chromatography (Isolera, eluent: n-hexane to 98:2 n-hexane/EtOAc) to give
19 (1.06 g, 92%) as a colorless oil. [a]p?® -1.3 (¢ 1.18, CHCl3). 'H NMR (400 MHz, CDCls) 8u: 7.66 (dd, J
=7.7, 1.5 Hz, 4H), 7.44-7.33 (m, 6H), 6.10 (dd, /= 5.8, 2.7 Hz, 1H), 5.82 (brd, J = 5.8 Hz, 1H), 4.47 (dd,
J=15.9, 2.3 Hz, 1H), 3.74-3.60 (m, 4H), 2.35 (brs, 1H), 2.07 (quintet, J = 7.0 Hz, 1H), 1.79 (dq, J = 13.8,
7.0 Hz, 1H), 1.64 (dq, J = 13.8, 7.0 Hz, 1H), 1.59-1.41 (m, 3H), 1.40-1.12 (m, 7H), 1.04 (s, 9H), 096 (t, J =
7.8 Hz, 9H), 0.93 (t, J= 7.8 Hz, 9H), 060 (q, /= 7.8 Hz, 6H), 0.56 (q, J= 7.8 Hz, 6H); *C NMR (100 MHz,
CDCl3) 6c: 140.21, 135.54, 134.17, 132.58, 129.43,127.52, 76.18, 64.00, 62.04, 46.09, 42.79, 32.61, 32.52,
29.79, 28.79, 28.01, 26.87, 25.81, 19.22, 6.95, 6.84, 5.24, 4.45; IR (neat) cm': 2951, 2877, 1103, 737,
HRMS (ESI, positive) m/z [M+Na]" Calcd. for C41H70NaO3Si3: 717.4530, Found: 717.4511.

Synthesis of diene 20. To a solution of DMSO (210 pL, 2.96 mmol) in CH>Cl> (2.2 mL) was added oxalyl
chloride (120 pL, 1.40 mmol) at -78 °C under an argon atmosphere. After the reaction mixture was stirred
at -78 °C for 15 min, a solution of 19 (187 mg, 269 pmol) in CH>Cl (2.5 mL) was slowly added. After the
reaction mixture was stirred at -65 °C for 1 h, EtsN (420 pL, 3.01 mmol) was slowly added. The mixture
was gradually warmed to room temperature for 30 min with stirring. The reaction mixture was quenched
with saturated aqueous NH4Cl. The mixture was extracted with n-hexane. The organic layer was washed
with saturated aqueous NaCl, dried over Na>SOs, and filtered. The reaction mixture was concentrated under
reduced pressure to afford 11 (192 mg, mixture). The crude product was used for the next reaction without
further purification. To a suspension of [PhsP(CH2):Me]"Br (356 mg, 924 umol) in THF (3.6 mL) was
added NaHMDS (1.0 M in THF, 450 pL, 450 umol). The mixture was stirred for 40 min and cooled to -
78 °C. To this solution were added DMF (540 pL) and a solution of 11 (192 mg, mixture) in THF (3.3 mL).
The reaction mixture was gradually warmed to room temperature for 2 h. Then, the reaction was quenched
with saturated aqueous NH4Cl and extracted with n-hexane. The combined organic layers were washed with
saturated aqueous NaCl, dried over Na;SO4 and concentrated under reduced pressure. The residue was
purified by medium-pressure chromatography (Isolera, eluent: n-hexane to 4:96 n-hexane/EtOAc) to give
20 (116 mg, 71% in 2 steps) as a colorless oil. [a]p? +1.6 (¢ 1.13, CHCI3). 'H NMR (400 MHz, CDCl3) 8x:
7.69-7.63 (m, 4H), 7.44-7.31 (m, 6H), 6.10 (dd, J= 5.9, 2.7 Hz, 1H), 5.83 (brd, /= 5.9 Hz, 1H), 5.48-5.30
(m, 2H), 4.49 (dd, J = 5.8, 2.3 Hz, 1H), 3.64 (t, J = 6.5 Hz, 2H), 2.38 (brs, 1H), 2.19 (t, /= 7.1 Hz, 1H),
2.08 (quintet, J= 7.1 Hz, 1H), 1.96 (quintet, J= 7.1 Hz, 1H), 1.60-1.45 (m, 5H), 1.40-1.14 (m, 7H), 1.04 (s,
9H), 0.97 (t,J=7.5 Hz, 3H), 0.94 (t, J=7.9 Hz, 9H), 0.57 (q, J = 7.9 Hz, 6H); 3*C NMR (100 MHz, CDCl3)
dc: 140.13, 135.54,134.15,132.67,131.61, 129.43, 128.71, 127.53, 76.27, 63.99, 47.22, 46.03, 32.61, 32.36,
29.79, 28.04, 26.87, 25.82, 23.24, 20.79, 19.22, 14.29, 6.96, 5.22; IR (neat) cm': 2931, 2877, 1107, 1011,
737, 706; HRMS (ESI, positive) m/z [M+Na]* Calcd. for C3sHsoNaO2Siz: 627.4030, Found: 627.4004.

Synthesis of diene 21. To a solution of DMSO (514 pL, 7.25 mmol) in CH2Cl> (8.0 mL) was added oxalyl
chloride (310 pL, 3.62 mmol) at -78 °C under an argon atmosphere. After the reaction mixture was stirred
at -78 °C for 15 min, a solution of 19 (504 mg, 725 pmol) in CH>Cl; (8.0 mL) was slowly added. After the
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reaction mixture was stirred at -65 °C for 40 min, EtsN (1.11 mL, 7.97 mmol) was slowly added. The
mixture was gradually warmed to room temperature for 1 h with stirring. The reaction mixture was quenched
with saturated aqueous NH4Cl. The mixture was extracted with n-hexane. The organic layer was washed
with saturated aqueous NaCl, dried over Na>SOs, and filtered. The reaction mixture was concentrated under
reduced pressure to afford 11 (446 mg, mixture). The crude product was used for the next reaction without
further purification. To a suspension of [PhsP(CH2);OTHP]*Br (1.06 g, 2.18 mmol) in THF (12 mL) was
added NaHMDS (1.0 M in THF, 1.14 mL, 1.14 mmol). The mixture was stirred for 40 min and cooled to -
78 °C. To this solution were added DMF (1.32 mL) and a solution of 11 (446 mg, mixture) in THF (12 mL).
The reaction mixture was gradually warmed to room temperature for 2 h. Then, the reaction was quenched
with saturated aqueous NH4Cl and extracted with n-hexane. The combined organic layers were washed with
saturated aqueous NaCl, dried over Na;SO4 and concentrated under reduced pressure. The residue was
purified by medium-pressure chromatography (Isolera, eluent: 99:1 n-hexane/EtOAc to 92:8 n-
hexane/EtOAc) to give 21 (391 mg, 76% in 2 steps) as a paleyellow oil. [a]p?® +34.8 (¢ 1.95, CHCls). 'H
NMR (400 MHz, CDCl3) du: 7.71-7.61 (m, 4H), 7.44-7.33 (m, 6H), 6.10 (dd, /= 5.8, 2.9 Hz, 1H), 5.83 (dq,
J=5.8, 1.4 Hz, 1H), 5.58 (brdt, /= 10.8, 7.1 Hz, 1H), 5.40 (brdt, /= 10.8, 7.1 Hz, 1H), 4.60 (dd, J = 4.2,
2.9 Hz, 1H), 4.49 (dd,J=5.8,2.4 Hz, 1H), 3.87 (ddd, /= 10.8, 7.3, 2.9 Hz, 1H), 3.75 (dt,J=9.4,7.3 Hz,
1H), 3.64 (t,J= 6.6 Hz, 2H), 3.54-3.45 (m, 1H), 3.42 (dt,J=9.4, 7.1 Hz, 1H), 2.45-2.34 (m, 3H), 2.29-
2.15 (m, 2H), 1.98 (quintet, /= 7.1 Hz, 1H), 1.89-1.76 (m, 1H), 1.75-1.66 (m, 1H), 1.66-1.43 (m, 6H), 1.42-
1.14 (m, 8H), 1.04 (s, 9H), 0.94 (t, J = 7.9 Hz, 9H), 0.57 (q, J = 7.9 Hz, 6H); 1*C NMR (100 MHz, CDCl5)
dc: 140.10, 135.53,134.14, 132.65, 131.34, 129.42, 127.52, 125.62, 98.70, 76.16, 67.07, 63.99, 62.24, 47.11,
46.02, 32.60, 32.43, 30.72, 29.79, 28.18, 28.04, 26.86, 25.83, 25.50, 23.44, 19.59, 19.21, 6.96, 5.20; IR
(neat) cm!: 2935, 2873, 1107, HRMS (ESI, positive) m/z [M+Na]" Calcd. for C43HesNaOsSia: 727.4544,
Found: 727.4560.

Synthesis of diol 22. To a solution of 21 (201 mg, 285 pmol) in THF (10 mL) was added 1 M TBAF in
THF (1.42 mL, 1.42 mmol). After being stirred at room temperature for 14 h, the solvent was removed
under reduced pressure. The reaction mixture was quenched with saturated aqueous NH4Cl. The mixture
was extracted with EtOAc. The organic layer was washed with saturated aqueous NaCl, dried over Na;SOs,
and filtered.The residue was purified by medium-pressure chromatography (Isolera, eluent: 88:12 n-
hexane/EtOAc to EtOAc) to give 22 (97.9 mg, 72%) as a colorless oil. . [a]p?® +127.1 (¢ 0.52, CHCL3). 'H
NMR (400 MHz, CDCl3) &u: 7.71 (dd, J = 5.8, 2.7 Hz, 1H), 6.18 (dd, J = 5.8, 1.7 Hz, 1H), 5.59 (dtt, J =
9.7,7.2, 1.4 Hz, 1H), 5.45 (dtt, J=9.7, 7.3, 1.7 Hz, 1H), 3.68 (t, /= 6.5 Hz, 2H), 3.04-2.95 (m, 1H), 2.56-
2.44 (m, 2H), 2.43-2.27 (m, 4H), 2.27-2.14 (m, 1H), 1.79-1.56 (m, 3H), 1.51-1.29 (m, 4H), 1.28-1.16 (m,
1H); 3C NMR (100 MHz, CDCl3) 8¢: 211.01, 178.48, 167.04, 132.54, 130.66, 126.75, 62.01, 49.44, 44.30,
33.77, 30.94, 30.49, 29.10, 27.22, 24.39, 24.18; IR (film) cm™': 3433, 2935, 1705; 3C NMR (100 MHz,
CDCl) oc: 141.15, 141.13, 132.06, 132.00, 130.91, 130.75, 127.16, 127.09, 99.17, 98.76, 75.49, 75.45,
67.26, 66.88,62.93, 62.21,62.10,46.46,46.41,45.90, 45.88, 33.47,33.42,32.73, 30.38, 30.27, 29.68, 28.04,
25.68,25.32,25.29, 23.57, 23.49, 19.35 (a diastereomeric mixture derived from the THP group); IR (neat)
cm!: 3409, 2931, 1030; HRMS (ESI, positive) m/z [M+Na]" Calcd. for C21H36NaO4: 375.2511, Found:
375.2503.
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Synthesis of triol 23. To a solution of 22 (75.0 mg, 213 umol) in MeOH (20 mL) was added PPTS (18.0
mg, 717 umol). After being stirred at 35 °C for 2 h, the solvent was removed under reduced pressure. The
residue was purified by medium-pressure chromatography (Isolera, eluent: 99:1 CHCIl;/MeOH to 90:10
CHCI3/MeOH) to give 23 (30.3 mg, 54%) as a colorless oil. [a]p?! +72.0 (¢ 0.50, CHCIs). '"H NMR (400
MHz, CDCI3) 6n: 6.21 (dd, J=5.8, 2.7 Hz, 1H), 5.93 (brd, J= 5.8 Hz, 1H), 5.60 (td, /= 10.5, 4.3 Hz, 1H),
5.42 (td,J=10.5,5.2 Hz, 1H), 4.47 (dd, J= 5.4, 2.7 Hz, 1H), 3.75 (dt,J=10.1, 4.6 Hz, 1H), 3.65-3.55 (m,
3H), 2.88-2.37 (m, 4H), 2.24-2.13 (m, 1H), 2.12-1.98 (m, 2H), 1.63-1.49 (m, 3H), 1.47-1.19 (m, 6H), 1.19-
1.05 (m, 1H); *C NMR (100 MHz, CDCls) 8¢: 141.50, 132.00, 131.82, 126.89, 75.59, 62.89, 61.71, 46.53,
4591, 33.45,32.69, 30.59,29.65,28.01, 25.63,23.53; IR (neat) cm™': 3336, 2927, 2858, 1053; HRMS (ESI,
positive) m/z [M+Na]" Calcd. for C16H28NaO3: 291.1936, Found: 291.1926.

Synthesis of dione 27. To a solution of K2CO3 (955 mg, 6.91 mmol) in water (8§ mL) was slowly added 1,3-
cyclopentanedione (678 mg, 6.91 mmol). The solution was heated to 60 °C and stirred as cis-1-bromopent-
2-ene (1.03 g, 6.91 mmol) was added dropwise. After stirring for 23 h at 60 °C, the reaction mixture was
allowed to cool to rt and 1M NaOH aq. was added until a pH of 12 was reached. The mixture was extracted
with Et,O. The aqueous layer was chilled, and 2M HCI aq. was slowly added until pH 1 was reached. The
product was extracted with of CHCI3, dried over Na,SOs, and filtered. After evaporation, the residue was
purified by medium-pressure chromatography (Isolera, eluent: 98:2 CHCl;/MeOH to 80:20 CHCI3/MeOH)
to give 27 (286 mg, 25%) as a white solid. "H NMR (400 MHz, CDCls) 8u: 5.51 (dtt, J=10.8, 6.9, 1.7 Hz,
1H), 5.44 (dtt, /= 10.8, 7.5, 1.4 Hz, 1H), 2.94 (d, J = 6.9 Hz, 2H), 2.54 (s, 4H), 2.17 (quintet, J = 7.5 Hz,
2H), 0.99 (t,J=7.5 Hz, 3H); *C NMR (100 MHz, CDCI3) 8c: 197.41, 134.12, 125.19, 116.63, 30.46, 20.65,
19.69, 14.23; IR (neat) cm™': 2962.12, 2869.56, 1685.48, 1623.77, 1357.64, 1261.22; HRMS (ESI, positive)
m/z [M + Na]" Calcd. for CioH14NaO,: 189.0891, found: 189.0887.

Synthesis of cyclopentenone 28. To a solution of 27 (279 mg, 1.68 mmol) in acetone (5 mL) were added
K>CO3 (255 mg, 1.85 mmol) and Me>SO4 (193 pL, 2.02 mmol). After being stirred at reflux temperature
for 4 h, the reaction mixture was quenched with saturated aqueous NaHCO3. Then the water layer was
extracted with CH2Clz. The resulting organic layer was washed with saturated aqueous NaCl, dried over
NazSO0ys, and filtered. After evaporation, the residue was purified by medium-pressure chromatography
(Isolera, eluent: 99:1 CHCIl3/MeOH to 90:10 CHCI3/MeOH) to give 28 (304 mg, quant.) as a yellow oil. 'H
NMR (400 MHz, CDCIl3) éu: 5.38 (ddd, J = 10.7, 6.4, 1.6 Hz, 1H), 5.32 (ddd, J = 10.7, 6.9, 1.0 Hz, 1H),
3.95 (s, 3H), 2.88 (d, J= 6.4 Hz, 2H), 2.67-2.64 (m, 2H), 2.46-2.43 (m, 2H), 2.15 (quintetd, /= 6.9, 1.0 Hz,
2H), 0.97 (t, J = 6.9 Hz, 3H); 3C NMR (100 MHz, CDCIl3) dc: 204.52, 184.67, 132.27, 125.55, 119.80,
56.56, 33.59, 24.71, 20.57, 19.56, 14.32; IR (neat) cm™: 2962.13, 2931.27, 1550.49, 1353.78, 1257.36;
HRMS (ESI, positive) m/z [M + Na]" Calcd. for Ci11H16NaO,: 203.1048, found: 203.1037.

Synthesis of dione 31. A solution of allylpalladium (II) chloride dimer (138 mg, 377 umol) and dppe (599
mg, 1.50 mmol) in degassed THF (37 mL) was treated successively with allyl acetate (1.6 mL, 15.0 mmol),

S7



1,3-cyclopentadione (2.20 g, 22.5 mmol), BSA (5.5 mL, 22.5 mmol) and sodium acetate (51.5 mg, 628
umol) at room temperature. After complete addition the reaction mixture was heated to reflux for 20 h. The
solvent was removed under reduced pressure and the residue was taken up in dichloromethane (30 mL).
The organic phase was washed with 1M HCI aq., the phases were separated and the aqueous phase was
extracted with dichloromethane. The combined organic phases were dried with Na;SOs, filtered and the
solvent was removed under reduced pressure. The residue was purified by medium-pressure
chromatography (Isolera, eluent: 98:2 CHCl3/MeOH to 80:20 CHCl3/MeOH) to give 31 (1.66 g, 81%) as a
pale yellow solid. All the analytical data are in the agreement with the reported data.!-

Synthesis of cyclopentenone 32. To a solution of 31 (397 mg, 2.87 mmol) in acetone (8.5 mL) were added
K>CO3 (437 mg, 3.16 mmol) and Me>SO4 (328 pL, 3.44 mmol). After being stirred at reflux temperature
for 3 h, the reaction mixture was quenched with saturated aqueous NaHCO3. Then the mixture was extracted
with CHCl,. The resulting organic layer was washed with saturated aqueous NaCl, dried over Na>xSO4, and
filtered. After evaporation, the residue was purified by medium-pressure chromatography (Isolera, eluent:
99:1 CHCI3/MeOH to 90:10 CHCI3/MeOH) to give 32 (429 mg, 98%) as a yellow oil. All the analytical
data are in the agreement with the reported data.*

Synthesis of alcohol 33. To a solution of THPO(CH2)sMgBr (1.0 M in THF, 7.0 mL, 7.00 mmol) was added
to a solution of 32 (429 mg, 2.82 mmol) in THF (2.0 mL) at reflux temperature under an argon atmosphere.
After being stirred at reflux temperature for 2 h, the reaction mixture was allowed to cool to rt and 10% HCl
aq. (7 mL) was added. After 18 h of stirring at reflux temperature, H>O was added and the water layer was
extracted with EtOAc. The combined organic layers were washed with saturated aqueous NaCl, dried over
Na>SO4 and concentrated under reduced pressure. After evaporation, the residue was purified by medium-
pressure chromatography (Isolera, eluent: 88:12 n-hexane/EtOAc to EtOAc) to to give 33 (226 mg, 36%)
as a yellow oil. 'H NMR (400 MHz, CDCl3) 8u: 5.77 (ddt, /= 18.0, 9.4, 6.4 Hz, 1H), 4.96 (dq, J=18.0, 2.0
Hz, 1H), 4.95 (dq,/=9.4,2.0 Hz, 1H), 3.65 (t, /= 6.4 Hz, 2H), 2.95 (d, /= 6.4 Hz, 2H), 2.54-2.52 (m, 2H),
2.43 (t, J = 7.8 Hz, 2H), 2.40-2.38 (m, 2H), 1.61-1.51 (m, 4H), 1.44-1.32 (m, 4H); 3C NMR (100 MHz,
CDCls) 6c: 209.53, 175.43, 137.99, 135.06, 115.27, 62.91, 34.28, 32.68, 31.28, 29.63, 29.33, 27.45, 27.39,
25.68; IR (neat) cm':3429, 2931, 2858, 1693, 1639; HRMS (ESI, positive) m/z [M + Na]" Calcd. for
Ci13H20NaO;: 245.1517, found: 245.1512.

Synthesis of diol 34. A 5 mL pear-shaped flask was charged with 33 (43.0 mg, 193 umol),
CH,=CHCH>CH>0ACc (145 mg, 1.27 mmol) and Hoveyda-Grubbs Catalyst® M2001 Umicore (8.5 mg, 13.4
umol). After 6 h of stirring, the residue was roughly purified by medium-pressure chromatography (Isolera,
eluent: 99:1 CHCI3/MeOH to 90:10 CHCI3/MeOH) to give a mixture (26.7 mg). The crude mixture was
used for the next reaction without further purification. To a solution of the mixture (26.7 mg) in MeOH (420
pL) was added 0.3M-NaOH solution (1.3 mL, 390 umol) and the mixture was stirred at 50 ° for 1.5 h. The
reaction mixture was quenched with 2M HCI aq. and the aqueous layer was extracted with EtOAc. The
organic layer was washed with saturated aqueous NaCl, dried over Na;SOs, and filtered. After evaporation,
the residue was purified medium-pressure chromatography (Isolera, eluent: 0.1:99:1 AcOH/CHCl;/MeOH
S8



to 0.1:86:14 AcOH/CHCIl3/MeOH) to give 34 (16.1 mg, 32% in 2 steps) as a colorless oil. "H NMR (400
MHz, CDCl3) éu: 5.43 (dtt, J=10.8, 7.2, 1.5 Hz, 1H), 5.37 (dtt, /= 10.8, 6.8, 1.3 Hz, 1H), 3.69 (t,J=6.2
Hz, 2H), 3.66 (t, /= 6.4 Hz, 2H), 2.98 (d, /= 6.8 Hz, 2H), 2.53-2.51 (m, 2H), 2.49-2.43 (m, 4H), 2.38-2.36
(m, 2H), 1.61-1.52 (m, 4H), 1.46-1.34 (m, 4H); '3C NMR (100 MHz, CDCl3) &¢: 210.25, 175.16, 138.82,
128.96, 127.10, 62.89, 62.20, 34.36, 32.65, 31.30, 31.01, 29.54, 29.42, 27.58, 25.65, 21.89; IR (neat) cm™':
3410, 2931, 2862, 1686, 1635; HRMS (ESI, positive) m/z [M + Na]" Calcd. for CisH2sNaO3: 289.1780,
found: 289.1775.

Supplementary References

1. P. K. Ruprah, J.-P. Cros, J. E. Pease, W. G. Whittingham and J. M. J. Williams, Eur. J. Org.
Chem. 2002, 3145-3152.

2. E.Lacoste, E. Vaique, M. Berlande, 1. Pianet, J.-M. Vincent and Y. Landais, Eur. J. Org. Chem.
2007, 167-1717.

3. X.-M. Zhang, M. Wang, Y.-Q. Tu, C.-A. Fan, Y .-J. Jiang, S.-Y. Zhang and F.-M. Zhang, Synlett
2008, 2831-2835.

4. P.K. Ruprah, J.-P. Cros, J. E. Pease, W. G. Whittingham, J. M. J. Williams, Eur. J. Org. Chem.
2002, 3145-3152.

S9



CSA%2°02IXI2LERLeN S NROEADAT=ONDTA— =110 O — =
CE O ITTAMMAANNN @~ = R e oW IR - o oM NS o .
L S S N N T L T ST S SN SN S S N i AN = — — = DFILE 1H 17.jdf
COMNT  single pulse
J l \ LLLLLLL K\| JARVAY \J DATIM  02-04-2020 17:27:52
| ST Y omuC 1
EXMOD  proton.jxp
OBFRQ 399.78 MHz
OBSET 4.19 KHz
OBFIN 729 Hz
POINT 16400
FREQU 7503.00 Hz
SCANS 8
ACQTM 2.1837 sec
PD 5.0000 sec
PW1 2.95 usec
IRNUC 1H
I CTEMP 23.0¢
EhEe Saaae g B 2 s o age SLVNT ~ CDCL3
Ceed <anan "5 < *’ EEEE I I EEL EXREF 0.00
[ SN oo o LU ™ ENENENEN R ande 9 . -V ppm
3 w N NN NN ) e BF 0.25 Hz
ﬂ \\ﬁ/ N V] N ‘ \_(J ) RGAIN 54
] 1
\
I h

1 |
ﬂ s o} 11 I
J U\ /)\ L'\ v w\‘\p‘ i J | IU' | |n| ‘|'||Il| A ,.ua'"-"'-., M. \ \\/'.‘
_,.AJL} LA AVJ\// '\/‘J\ NV W UV A~ W

IIIIIl]lIl{IIII llllllllll II\Il T I ‘ | T I IIIIIIIIIIIIII T II II| J\I

7.6 7.4 5.8 5.7 3.1 2.4 2.2 2 (0] 05 2.0 9 1.6 1.5
. OTBDPS
o. & %
ﬁ = Me,N
—_ e
3 g rr ’ 17
= - r g o |
j 82 s TR
— ~ - —_— (r {
Ir J /) s JJ
]
|
i m | TR V.Y
PPM
I T | T l T T T T T T | T T T I | T T T T I l T ]
7 6 5 4 3 2 1 0

S10



jdf

1H _iodolactone
single_pulse

g
< DFILE

03-04-2020 16:22:22

IH

COMNT
DATIM
OBNUC

399.78 MHz
4.19 KHz
7.29 Hz

16400
7503.00 Hz

EXMOD  proton.jxp

OBFRQ
OBSET
OBFIN
POINT

FREQU

8
2.1837 sec

SCANS

o
@
-

ACQTM

0.00 ppm
56

2.95 usec
233¢
0.25 Hz

1H
CDCL3

5.0000 sec

CTEMP
SLVNT
EXREF

BF
RGAIN

PD
PWI
IRNUC

lk-.*«—.—~———-l——lj L.
PPM

[ ' |

1 0

9¢9°¢
(43R
899°¢

Lyr'y
09t

PeTe
0LT's

wsTL
0SE'L
SSeL
ILE°L
68¢°L
96¢°L
1o¥'L
POv'L
8847
8I¥'L
9Er'L
LYo'L
0S9°L
999°L
0LY'L

BN

N

\

\

J

\//)

9€G6”
268

896°

\{¢
|
|

-

T90°
9L0°2

I
L

o N

\/
1
"

i
i
v

L

l

L0s"
81G°
£€86°
6LG"°
929°

v

N1
Al !
WU |

NN NNN
i)

J
e,

T TI |

rJ\r\

Y

9€9°€
259°€ —~<
899°¢ ~

|

r
(W

jJ\

.
=
3
=
!

I

09 p — -

f

L

Il]l[]lllll [l T III\II]\I

.5

¥9o°8 ——

o
~
N
w0
1

LA
68€"
96€°
TOF°
pPop*
8Tp"*

Lvo-
0g9°
999°
L9~

//

A

¥

[ S S S o

o~

M

T

4.45

4.50

5.3

7 7.4

Pl

I]IIIII

01

rIe N

01 /

90T Ty

6610 "

001 ™

S11



(%)
o
o
s =
- SO 0
&~
s SI N T mmm m.z %
<28 pp¥Tog nes o EX ~ I
BES zRoaad22 «odun ~ 20 e - o) [}
258 2328Fz-%288 x84% R -
® 4 s+~ 2R SN a-co
_d.eM =R 2 awn m
T EwnT 2 =
—F3S=&a - O .
oy
og = o M
s§2352020808 g5y 2 :
o< a<daoanm Q
BOABKEEB8F32REEGARES m
00070

PE00 —— 611 — - [0 o
= o
T — < -
Mv - =
Tre" T I-Mwu -
600'1 : S
Pro'l —
6L0°1

tILL Lo _
661°1 ™ =
T 6L9°T ~ S 659 umv.v
el 069°T —= = ~ Te— -
us’ €oL 1 S ET - 68'6 ‘e ™ D
6751 piLT | ———s =

o~
u

Lov:

o
[

U e ==

- 901 \m
SOT T =

Vi

’”L
l

!/‘
w

89L°€

:
iy
T

W) Ll \L\L\_\@;\kku' 1]}
ﬁ\"(f/ I e e rr//
/“”ﬁ
/J

)

. ‘.n \.
MNMM T8¢ .u..J - M
GLB'E = n\x.“L -
T i o .WWJ . 001 ey -
- E,
P6S b |-m., WW
vooum rJ&
Mw".w $96°S ],mﬂl, -
1079 Y Lo J
K$TL 08T°9 - © 107 7 uu
= 2 N F o o
0S€'L 10z'9 4 |

)

99¢°L SVEL L
S8€°L 0S€°L ~ L
68¢€°L LTS A — -
POEL G8E"L —~— - -
86€°L 68€°L .x\ﬁ e -
POP' L vmm..h '\\\ o
1L wwmﬂh 7/ L B
6TrL :m_.p

. L [
hvo.h 059 L ]/unk H
0S9'L R —

; 999°L -7~ C
999% —— OfBRL o Iﬁﬂ .~
0L9yL — r~

PPM

S12




Jdf
single_pulse

1H 19

DFILE

COMNT
DATIM
OBNUC

07-04-2020 13:06:21

IH

399.78 MHz

EXMOD  proton.jxp

OBFRQ
OBSET
OBFIN
POINT

FREQU

4.19 KHz
7.29 Hz

16400
7503.00 Hz

o000 O0CO0O

~\

LA )
\\\r{

8
2.1837 sec

SCANS
ACQTM

0.00 ppm
52

2.95 usec
232c¢
0.25 Hz

5.0000 sec
1H
CDCL3

CTEMP
SLVNT
EXREF

BF
RGAIN

PD
PWI
IRNUC

-5

ST
0609
L60'9
<019
1o
w«sTL
6PE’L
Pot'L
8L
w6E'L
96¢°L
60t'L
Lev'L
8oL
oL
899°L
oL

W

Ve

coococo

&

\idd

Lzett — - ==

GEG”
LyS®
929G~
2€9°
6¥9°
999°

e
»
f
f

060°9 -
L60°9
got-9

¥oc

‘\II ‘ I
.5

1.7 1.6 1

3.7

T

||J||II]|I]|\

6.

I|II]||\ ‘[ I\|

3.62.4

|I|||]|| I

.8

2.0 1

.32.1

2

1 5.8 4.5

.4

2

7.7 7.6

wy -
™

00T ™

€01

00T ™

S13



1H 20.jdf
single_pulse

DFILE

COMNT
DATIM
OBNUC

399.78 MHz
4.19 KHz
7.29 Hz
16400

7503.00 Hz
8

2.1837 sec

2.95 usec

21-08-2020 19:54:07
5.0000 sec

1H
1H

EXMOD  proton.jxp

OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI
IRNUC

215¢

CDCL3

CTEMP

SLVNT
EXREF
BF

0.00 ppm

0.25 Hz
56

RGAIN

6€G"
856"
6LG"
66G°

7

|
f
N

v

\
\

0.6

~

(243

PPM

(LLL
RRRL

€8y
88t
Lov'y
€0S't

S9E°¢S
LIY'S

LEY'S
r60'9
101°9
601°9

\\\\§\\W‘\

Y

\/

Y|

O i - N

O YWY =

DO
CO0OO0O0O0O

=

886"

€8T

zegpe
PIS*
0€g*
Spg*
995"

\\l-(/(

\e

G696 °
090°
8L0"°

bLt”
€61
ote”

o

o

o
NANNNNN -

\

/e

!

\\§%L)

|

e

~

h

th,

et

o

o~

o

4

5.8.50

5.9

00T

€80 Y

91 /

080 ™~

8L0 N

L.

S14

€STL
€8T'L

6FE'L
SOE°L
€8¢°L

[se)
>
o0
~

OI¥'L
6V9'L
oL

g
~

=

oL

S9€°L
€8€°L
€6E°L
6P9°L
2s9°¢L
899°¢L

T T Il T |I\I\‘ [| T T Tl |II\ TTTT




df

single pulse

399.78 MHz
4.19 KHz
7.29 Hz
16400

7503.00 Hz

8

2.1837 sec

5.0000 sec
2.95 usec

23-08-2020 20:27:39

1H_diol
1H

EXMOD  proton.jxp

DFILE
COMNT
DATIM
OBNUC
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1

0000

46

0.25 Hz

216¢
0.00 ppm

CDCL3

1H

CTEMP
SLVNT
EXREF

BF
RGAIN

IRNUC

960°1 /s 890" —

=
=
o
—
1
O
o
o
—
\ )

€951 I\\\ e
. PEE”
€9l e

N

SE1'T \ 9¥G°T —~—
S1T \\ ‘ IR =

2e9°T -

¥80
z01*
et:
. GET*
Le — -
Ico¢ |\’ 10€

yee”

N NN ANNNN

668t —.

SOS'F W
eIcy 3
61t L19°€ ~_

G€9°€ ——— -

OH

Lrz

TG9°E ~—

s —
zer's
€rr's
ss'

8¥6'¢
19
LITY9

sTTY
€9

09TL ——

T

5.45 5.40

IlI|||II|I||IIII|1III|I|II|II

O Y YV

S

2

3.6

4

6.0

6.2

10T

L0T TJ _

0T
00T

i

PPM




— 1128
— 17720
— 7713

7.255

—— 6.191
T — 6.176

-— 6.176

== - — 6.191

h—

(,

—— 5414
T— 5368

.414
6

M
AW

W\
L

m Lf ﬂf\ . rf]i}l'.f F ll""
_-J)"v’ ] V o\

2977

1.650

1.650

1.364

S 097

TTTTTT
6.20 6.15

I\\lll\l|
5.4 5.3 2.6 Z.

2.01

") 1.03

T 3.89

2,99

T 294

— 0988
0.969
0.950

-— 1.364

L?_

T 2.0

0600

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWI
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

=

dn-

PPM
|

1H_04.jdf
single_pulse
13-04-2020 17:42:25
1H
proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16400
7503.00 Hz
8
2.1837 sec
5.0000 sec
2.95 usec
1H
228¢
CDCL3
0.00 ppm
0.25Hz
56

W\COOH

~

cis-OPDA (4)



Wittig_Proton-1-1.jdf

DFILE

6£€°0
8650
8LS0
6650
0260
0r6'0

399.78 MHz
4.19 KHz
7.29 Hz
16400

7503.00 Hz
8

2.1837 sec

2.95 usec

17-08-2020 11:09:42
5.0000 sec

single pulse
1H

EXMOD  proton.jxp

COMNT
DATIM
OBNUC
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

1H

PD
PWI
IRNUC

21.5¢c

CDCL3

CTEMP
SLVNT
EXREF

BF

0.00 ppm
0.25 Hz
38

RGAIN

OTHP

(CH,);OTBDPS

o
.,

21

U0
Lol
Pro'l
€LO'T
161°1
STl
€ee’l
£eCl
15¢°1
89¢'1
oLl
6L6'1
91TT
L8E'T
Por'e

80¥'¢
(4349
80¢°€
o'
I9°€
LS9'E
wLe
SIL'E
SLB'E
€8’y
687t
Let't
£€0S'Y
£€09't

9IF'¢
99¢°¢

org’s
¥60'9
101°9
801°9

9122 vl

\\~ —

LBE"
Pob "

™ o
\
I

SN Ay
SSSSE |

nmMmmMmenmnm nonmn

80¥"
(43 4
806"
¥Zo-
940
LG9"
rL”
goL”
58"

"u!‘".s_ -

§ \\ P

./

Wy
S

oIr°g —-

996G — -

N MW
oY
M mnm
e~ e
N

1l

,
A}\)\AJL

Illlll TT IIII

7.7 7.6

.4

7

0
0
8L5°0
6650

T6T°T
€EE"T

€EG°T
16S°1T
89G°T

S99

<

[l

85/ _

060

L60 -
P60 IM

PPM

S17



oo ©

- OO o~

NN A A N

0w Y o

S
1 1
1

2.241
2.055
1.714
1.559
1.541
1.343
1.156

o~

4.603
4.595
— 2.491
2.460
2.241

< — .54
~ 2

‘l IJ"“"'“ Y. "y '“'J

T IIIIIIIII

6.2

— 1.714

_~— 1.559
T TS 1541

el

II‘HIHIIIII\I wll\]lll\l\lllllll

— 1.343
— 1.156

lII|lIII

1.75% h o

=
§ DFILE TBAF _1H-1.jdf
COMNT  single pulse
DATIM  01-09-2020 11:28:10
OBNUC 1H
EXMOD  proton.jxp
OBFRQ 399.78 MHz
OBSET 4.19 KHz
OBFIN 7.29 Hz
POINT 16400
FREQU 7503.00 Hz
SCANS 8
ACQTM 2.1837 sec
PD 5.0000 sec
PW1 2.95 usec
IRNUC IH
CTEMP 225¢
SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.25 Hz
RGAIN 40
“\\\/\/\/OH
.: "l,
3 N
~
HO
OTHP
22
1
Mo
PPM
X
0



2928 2 83E2 % 223 3geeasy ¥ B
Hchch i R R " e o i o3 EC Db b b B B b DFILE  160HdncisOPDA 2-1df
COMNT  single pulse
K J N ) J t | / k\l. 1)) DATIM  02-12-2020 15:21:01
Y ' | h i dd OBNUC  IH
NoOn W o o 'l EXMOD proton.jxp
228 S5 6AS §© OBFRQ 399.78 MHz
\s: O "g. ri (\; o: © r; (\; '] OBSET 4.19 KHz
oom CiJ A OBFIN 7.29 Hz
\{/ NI POINT 16400
r i - FREQU 7503.00 Hz
! = SCANS 128
- ACQTM 2.1837 sec
auze aees PD 5.0000 sec
~eso IR & 5 ) PWI 2.95 usee
e e o 5 = ‘ 9 } IRNUC  IH
PP 4 0 - i CTEMP 237¢
)\l N /‘( | ‘ : I l b'”' SLVNT ~ CDCL3
! ol | ’ | |[ X \' EXREF 0.00 ppm
. . | I I | i [ A BF 0.25 Hz
| 22 || Wi ah [ RGAIN 62
‘ M bl /A A ' Il f 0N
lj \:' }j A & / I'L v ! I A M foLry
) JD S U WV ¥ - AR
1T T ||I| I| | I|l|[\ 1\\]1 | llll |II TTTT \l\lll
7.7 6.2 5.6 5; 3.7 3.0 2.4 2 .2 1.8 1.7 1.6 1.4 o g .
y— S \\\/\/\
= - COOH
~
/'/ / e,
/ 5/ 7N
iz | | (o}
= ) | OH
—_ | |
8 2 28 . 2 r [
- S S~ = ll | | .
f r / / r I /| 160H-dn-cis-OPDA (6)
J J J J 4
J
’ |
[
I A ’ |
‘l‘ ‘ i o
| i | 'L # \ / ,\k
, jU L L Juw J UV sl
PPM
T T T } T T | I ‘ | T I T T T | I T I T T I T I T
7 6 5 4 3 2 1 0

S19



28538 I & "’3;"\5‘3:8'3”%¥ﬁg I 2 3 R 2
2 5 - S o CEALEEELE R R q = g = S DELE  TBAF IH-ljdf
OO o wn mmmmmmmm%v& o~ (o} - - (=] - =1.]
COMNT  single pulse
X DATIM  01-09-2020 11:28:10
T OBNUC IH
EXMOD  proton.jxp
= " . I OBFRQ 399.78 MHz
EEEREE 3 gs8ar | smess 3 OBSET 4 19KH;
0w e - W T omm; : N .
POINT 16400
\(’ [ | \ FREQU  7503.00 Hz
: : ‘ SCANS 8
' i | ACQTM 2.1837 sec
PD 5.0000 sec
I ) PWI 2.95 usec
r, | IRNUC  IH
|} Y CTEMP 25¢
| l A SLVNT  CDCL3
1 f A EXREF 0.00 ppm
J LY BF 025 Hz
RGAIN 40
[IITTTIIII T HNPIIIIHI;IT'ITI{ IIT\III TTTTTTTTIT7T1T T
-2 5.9 Bie 3.8 2.25
- SN - m 0
— w0 = - w)
~ 0 W0 ™ =
LN o i 8
IV | | =
I
|
/ SN
‘; @
|/ 3 ."'I \
i HO
OH
|||II|||||II]|II\I
1.75 1.50 I 25 'I g \ |
g2 g RN 23
g 8 RS 8 5 o ¢ —~ a8 =
= < S o - o f '/ - s | 1
A Y e ] o ' |
Ll
l |[ ’ ’ | II
I 1 l | [ 1
: | ! ' b ” M | | l\l
l [
A NN AT A
/
IJL U SR, ‘k M
PPM
T I I T T | | ‘ | | T l T I | | I | | T T ‘ I | | T | | T | | | ‘
7 6 5 4 3 2 1 0



DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

07179ahple-1.jdf
single_pulse
28-11-2020 17:05:06
1H
proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16400
7503.00 Hz
8
2.1837 sec
5.0000 sec
2.95 usec
1H
258¢
CDCL3
0.00 ppm
0.25 Hz
58

SMNNNcooH

.,
e, ”’

COOH

16-COOH-dn-cis-OPDA (7)

|
IZRN X 2288 88 5988 IOESES DB BES g
cess a8 == S o ==S& nnmaaq 58 o= >
[ o ol o) Lo o O oo N o NN AN Lo Ba B Ba Ba Mo | — e et e <
)/ J \) ) \\\J/ \/
\// N\\// . Y
N rrd |
V \( \/ N i |
a2 a4
0 o MM m
N~ o e
| ]
S 8888 8 5 283 8 ' ' £ H ma
TMmAaN NN O 0 — - O o | — - - -
I 0 © Y © ™ ) o ‘ | Py t
~oeoe~oe ) Il N | | \/ ‘
Ly A | b i
W\f( l ‘ ‘ I lW N | l:. I‘
' ) ‘. }‘] Hl'" X '\"ll' lf"\
' \ | \
! 3 a f'\' v l [ |
\ " W [ Ao y
W/ B L W
i l NAH, ) \ A
\J N N . Voo \/'u"M"L
|]l||| |‘]||I[||I\HII[H]|IIIIHl\II‘II\ ITTT ll‘ll‘ [l || I | | |Il| [ T T T
7.8 T.7 «F 6s 6.1 5‘7565533 3.2 3.1 3.0 2.9.6 2.5 2.4 2.3 2.2 1.8 a7 1.6 1.50 1.25
~
o
p o)
2 [
~ {
3 & 8 3 r ,'
i = = [
8 3 r /8 r[8 N
— = J / S | | = / /,' =
r 7
/ / oJas S
I
i |
] \
I
1T L
e L A N\
al PALATE RAVAY) TUOWRL ol
PPM
| | | I | ‘ | | [ | I | | | [ T | l | | I T T | | I | I | |
8 7 6 5 4 3 2 1 0



7.260
5.494
5.446

.494
446

\\ 2.00

o 2943
2926

~ 1.93

2.536

—\ 422

— 2.182

2.163
~— 2.146

k\\' 1.93

DFILE
COMNT
DATIM
ﬁ ( OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQIM
PD
PWI
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

— 1.004
0985
S— 0966

0.000

T Z. 7

2T7target Proton-1-1.jdf
single pulse
19-08-2020 19:37:00
IH
proton.jxp
399.78 MHz
4.19 Kz
7.29 Hz
16400
7503.00 Hz
8
2.1837 sec
5.0000 sec
2.95 usec
1H
216¢
CDCL3
0.00 ppm
0.25 Hz
46

27



k= [ =3 o~ g SO == O wy ooN
aQ -a =8 xge3Iqga=d ) 2R 3
~ o o R R R R R R R o] - coo DFILE 28 Proton-1-1jdf
‘ | 1 L ] COMNT  single pulse
\/ \ A\ \L ) . DATIM  27-08-2020 12:00:01
\f [ YY) ) OBNUC  IH
EXMOD  proton.jxp
OBFRQ 399.78 MHz
OBSET 4.19 Kz
OBFIN 7.29 Hz
o POINT 16400
FREQU 7503.00 Hz
SCANS 8
b= s @ o ® ACQTM 2.1837 sec
0 = D~ S \ ’
CR) doo © Q < 5,' 2 l._} (¢ rD 5.0000 sec
0 0 NN o o NN ’ PWI1 2.95 usec
\/ L) . ' IRNUC  1H
H (r CTEMP 23¢
L : [ SLVNT CDCL3
‘\ : P\ [\ EXREF 0.00 ppm
Ifl BF 0.25 Hz
| L i RGAIN 58
‘\ i
Wy i L.
VN R 5 R | S M
|||||?f ||\||||' 1T T T T 7] [’Ill”lll'l
5.3 2.9 2.8 2.6 2.4 1.0 0.9
2 2
8 + & = 5 3 - | OMe
o - o (el (o} — [ —
= i —~
J 44 gy 28
I\
?
I
I
|
1 ﬁ [
I
.JLJ N ,bl A”M. S q.A ,x.__J»A_J llg.-.__._..__....udh_..
PPM
I [ I | | | | | | I I | | | | | l I I | I | I | I |
1 6 5 4 3 2 1 0



DFILE 30 target Proton-1-1.jdf
COMNT  single pulse
DATIM  30-07-2020 17:28:15
OBNUC  IH
EXMOD  proton.jxp
OBFRQ 399.78 MHz
OBSET 4.19 KHz
OBFIN 7.29 Hz
POINT 16400
FREQU 7503.00 Hz
SCANS 8
ACQTM 2.1837 sec
rD 5.0000 sec
. PW1 2.95 usec
| | IRNUC  1H
f fl Ml CTEMP 243¢
g fk I | SLVNT ~ CDCL3
a*k { ' i M | ‘ EXREF 0.00 ppm
|/} ‘; 1 /o BF 025 Hz
ﬁ‘ ) }‘« vi | RGAIN 50
M \ W, BULR oow N
VA J‘\\_ -..J’l\' i SN L2 —~ — ~
[I|II|\||\\ T T \|II\|IIII| \‘JIIII\I|III
5.4 5.3 5.2 2.5 2.4 2.3 1.6 5 1.4
i (CH)¢OH
<
=
1/
{ \
] [ o}
o /
—~
f // o
- Q I‘/ =4 i' g 30
i a f S [ L
g 3 N = / ~ :
> & L. p, |
- S {id { ff ;;
FF . J /o F B
~ I
M | ML AL,
", L J . ") \“.___A_,J ! J [ T Nl Maa — i
PPM
| I | | I I | | I l | I |
7 6 5 4 3 2 1 0



S25

2 ERERdzS5es R L R E I R S E I L L S L T
o R R S R R MO T T T TOAMMME ~— == T LSS SN NN T T M S NS S
S\ |
1
© TSNP DODOTO AN
” NON M- @O~ OW
R TTILIOanaa
NN AN NN NN N
AL =
| SN | = gemconenugs
' ©r~w semmaaae
| ﬁ:g g i [T G G g
NESES \Il(‘/ /l///) |‘I()
]
~ M m N O~ N Llr |
-~ 0 Moo ®
MmmMmmm N NN -~
0 00w 0680w w ﬂ |I ' i
[§ S ) M |
I SN . I
' ' ' I ||' | I l|
| |
: L o i | | I 'll] ||.
, I| ﬂ : “ I || || |l|‘||| ll"l
I L |
| [ ‘ II 3 |I|v| |‘||” l|‘ v
; | Mt :-’I‘| || | |
nL L/V\‘ J’IIUI \ 'ﬁl\;‘[JUL‘{\' | I‘I i llﬂ'
L,\“v il J L\ JY
T ll[IIIIIIIIIIITIII |I I][III T T I T 1T 1 I.”I‘”HI T T EI T | l [
5.4 5.35.25 5.20 5.15 3.0 2.9 2.4 2.202.152.10 J) 17 1.8 l.Sr 1.0
- / 2 /
g a ° | e /
S - f -
= 3 f f s /
[ I / |
/f J . v J J
I
I ' [
{
I J
I
o ’ | 'nl
| I
| I
/
e _J & b " A S k’J h_. /YW
PPM
| | | I | T T T I | I | I I I T | I I T [ I T I
5 4 3 2 1

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

5 Proton-1-1.jdf
single_pulse
31-07-2020 18:49:15
IH
proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16400
7503.00 Hz
8
2.1837 sec
5.0000 sec
2.95 usec
1H
243¢
CDCL3
0.00 ppm
0.25 Hz
54

COOH

dn-iso-OPDA (5)



33 fOfSfiff [f< Proton-2-1jdf
single pulse
17-11-2020 20:07:47

1H

EXMOD  proton.jxp

DFILE
COMNT
DATIM
OBNUC

0000

BET
POET —
o A
1961 7
6LsT —

ILE'T
\

(86T
00r'T %ﬂ
1z ———
v —
0st'T \I
sisz -/
86T ——
67 —

S€9°€ —
[P R ——
199¢ —

wTL

399.78 MHz
4.19 KHz
7.29 Hz
16400

OBFRQ
OBSET
OBFIN
POINT

FREQU

7503.00 Hz
8
2.1837 sec

5.0000 sec

SCANS
ACQTM

GE9TE =
T69°€E —~= _

LAE =

2.95 usec

PD
PWI
IRNUC

219¢

CDCL3

1H

CTEMP
SLVNT
EXREF

BF

S8E”
vee”

gye*
196"
6LS”

9LE”
L8e”
lo}
1T
4%
i)
§18°

NN NN NN

0.00 ppm
0.25 Hz

S

50

RGAIN

8b6 "
2s6°
€L6°
P66 "
666"

ST

LEL”
ZoL”
8LL”
¥08°

0wy w

ARTN4

.9

3.0

9

4.

[T Ill 1T
5.0

§.7

IIII I;‘;I IIIII

5.9

(CH,)6OH
X

33

60°¢ f

J

Sy S ——

oro |

el

vIe L
\

0T f

PPM

e’

- —
o

S26



“ e P ISP cicicio el 2 &  DFILE  160HdnisoOPDA-1 jdf
J | l COMNT  single pulse
/ \ / \\ / ) DATIM  03-12-2020 12:41:48
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Kk k OBNUC  13C
\m EXMOD  carbon.jxp
OBFRQ 100.53 MHz
OBSET 5.35KHz
OBFIN 5.86 Hz
POINT 32780
FREQU 31407.04 Hz
SCANS 190
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POINT 32780
FREQU 31407.04 Hz
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OBSET 5.35KHz
OBFIN 5.86 Hz
POINT 32780
FREQU 31407.04 Hz
SCANS 327
ACQTM 0.0000 sec
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OBFRQ 100.53 MHz
OBSET 5.35KHz
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POINT 32780
FREQU 31407.04 Hz
SCANS 741
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IRNUC 1H
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NI ( 1 TN ¢ i EXMOD  carbon.jsp
OBFRQ 100.53 MHz
OBSET 5.35KHz
OBFIN 5.86 Hz
POINT 32780
FREQU 31407.04 Hz
SCANS 1024
ACQTM 1.0433 sec
PD 2.0000 sec
PW1 3.37 usec
' IRNUC  1H
CTEMP 219¢
SLVNT  CDCL3
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| [ | | | | L L [ ] | ‘ DATIM  01-09-2020 11:29:24
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( | (G Y (@ EXMOD  carbon o
OBFRQ 100.53 MHz
OBSET 5.35 KHz
OBFIN 5.86 Hz
POINT 32780
FREQU 31407.04 Hz
SCANS 201
ACQTM 1.0433 sec
PD 2.0000 sec
PW1 3.37 usec
IRNUC 1H
CTEMP 226¢
SLVNT  CDCL3
EXREF 77.00 ppm
BF 0.25 Hz
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L/ \ /- OBNUC  13C
| Il RIINE EXMOD  carbon jxp
; OBFRQ 100.53 MHz
OBSET 535 KHz
= OBFIN 5.86 Hz
il POINT 32780
5 FREQU 31407.04 Hz
SCANS 1024
| ACQTM 1.0433 sec
“I PD 2.0000 sec
} PWI 3.37 usec
1 IRNUC  1H
\ CTEMP 232¢
I SLVNT  CDCL3
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| ‘ | | k J | | LLLL] | J ‘ DATIM  01-09-2020 11:29:24
AT, \ / Y/ / L / A4 S | LA OBNUC  13C
| ( SR \f (| EXMOD carbon,sp
OBFRQ 100.53 MHz
OBSET 5.35 KHz
OBFIN 5.86 Hz
POINT 32780
FREQU 31407.04 Hz
SCANS 201
ACQTM 1.0433 sec
PD 2.0000 sec
PW1 3.37 usec
IRNUC  1H
CTEMP 226¢
SLVNT  CDCL3
EXREF 77.00 ppm
BF 0.25 Hz
RGAIN 50
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\ | \/ N\ [/ £ OBNUC  13C
| | W EXMOD  carbon jxp
OBFRQ 100.53 MHz
OBSET 5.35KHz
OBFIN 5.86 Hz
POINT 32780
FREQU 31407.04 Hz
SCANS 10000
ACQTM 1.0433 sec
PD 2.0000 sec
PWI 3.37 usec
IRNUC 1H
CTEMP 219¢
SLVNT  CDCL3
EXREF 77.00 ppm
BF 0.25 Hz
RGAIN 50
- .
\)
| SNAN"cooH
I o, N
(0]
COOH
16-COOH-dn-cis-OPDA (7)
I




197.197

133.929

125.008

116.449

— 77.324
- 77 600
76.685

30.317

20.519

19.556
14.095

200

w
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

27 Carbon-1-1.jdf
single pulse decoupled gated N!
19-08-2020 19:38:27
13C
carbon jxp
100.53 MHz
5.35KHz
5.86 Hz
32780
31407.04 Hz
208
1.0433 sec
2.0000 sec
3.37 usec
1H
216¢
CDCL3
77.00 ppm
0.25 Hz
50

27



N 3 g 8 g o388 put A 2048 8
3 3 q @ o net = = MW = DFILE 28 Carbon-2-1df
& - 2 g8 = Ll i o fqR =~ COMNT  single pulse decoupled gated Ni
| | [ DATIM  25-08-2020 12:04:35
/ i\ / OBNUC  13C
| EXMOD  carbon jxp
OBFRQ 100.53 MHz
OBSET 5.35KHz
OBFIN 5.86 Hz
POINT 32780
FREQU 31407.04 Hz
SCANS 520
ACQTM 1.0433 sec
rD 2.0000 sec
PWI 3.37 usec
IRNUC 1H
CTEMP 217¢
SLVNT  CDCL3
EXREF 77.00 ppm
BF 0.25 Hz
RGAIN 50
o
OMe
28
PPM
I T T ‘ I I I T I I I I I I T I I I I T | I
200 175 150 125 100 75 50 25 0
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

30 target Carbon-1-1.jdf
single pulse decoupled gated N
30-07-2020 17:29:56
13C
carbon jxp
100.53 MHz
5.35KHz
5.86 Hz
32780
31407.04 Hz
99
1.0433 sec
2.0000 sec
3.37 usec
1H
243¢
CDCL3
77.00 ppm
0.25 Hz
50

(CH)6OH

N

30
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DFILE 5 Carbon-1-1.jdf

COMNT  single pulse decoupled gated Nt
DATIM  31-07-2020 18:50:42

OBNUC  13C

EXMOD  carbon jxp

OBFRQ 100.53 MHz
OBSET 5.35KHz
OBFIN 5.86 Hz
POINT 32780
FREQU 31407.04 Hz
SCANS 1032
ACQTM 1.0433 sec
PD 2.0000 sec
PW1 3.37 usec
IRNUC 1H
CTEMP 243¢
SLVNT  CDCL3
EXREF 77.00 ppm
BF 0.25 Hz
RGAIN 50
COOH
AN
(¢]
dn-iso-OPDA (5)



= 8 eg g 288 8 anggeIng
2 i &3 = fEe o FdZaaned DFILE 33 fOfSiff [f< Carbon-1-1d
Q - - - Ll e A AN AN COMNT  single pulse decoupled gated Ni
| | | DATIM  30-10-2020 20:59:35
| ; OBNUC  13C
' ‘ EXMOD  carbon.jxp
OBFRQ 100.53 MHz
OBSET 5.35KHz
OBFIN 5.86 Hz
POINT 32780
FREQU 31407.04 Hz
SCANS 74
ACQTM 1.0433 sec
PD 2.0000 sec
PW1 3.37 usec
IRNUC 1H
CTEMP 220¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.25 Hz
RGAIN 50
(CH,)6OH
] \
(RN 0
| 33
I

PPM

200 150 100 50 0
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

07195 Carbon 64-1.jdf
single pulse decoupled gated Ni
12-12-2020 22:42:08
13C
carbon.jxp
100.53 MHz
5.35KHz
5.86 Hz
32780
31407.04 Hz
65
0.0000 sec
2.0000 sec
3.37 usec
1H
205¢
CDCL3
77.00 ppm
0.25 Hz
50

COOH

OH

16-OH-dn-iso-OPDA (8)
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g 4 ¢ E3 9§g €2 ARSEIRINE
= : ?2 g g z’: a E g g '_;: m ; g a a R n :' DFILE 35 /Wquh] ]L/V Carbon-1-1
o - — —— COMNT  single pulse decoupled gated N
‘ | ‘ [ [ J | ] DATIM  30-10-2020 20:43:38
N\ OBNUC  13C
| [ EXMOD  carbon.jxp
OBFRQ 100.53 MHz
OBSET 5.35KHz
OBFIN 5.86 Hz
POINT 32780
FREQU 31407.04 Hz
SCANS 174
ACQTM 1.0433 sec
PD 2.0000 sec
PWI1 3.37 usec
IRNUC 1H
CTEMP 220¢
SLVNT  CDCL3
EXREF 77.00 ppm
BF 0.25 Hz
RGAIN 50
OH
N
(0]
OH
|
| |
Il 34
i I
| 1

PPM
I

200 150 100 50 0
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= 233 5 & 8 o ASSREIFEE
E ,:3' = z o % E kS sua29g § 0 DFILE 07197 Carbon-1-1,jdf
N - - = = Ll RPE NN H§AAN COMNT  single pulse decoupled gated Nt
| ] L | | | ] | DATIM 13-12-2020 18:01:10
\ i/ N\ | L OBNUC  13C
| 1] Nirr EXMOD  carbon.jxp
OBFRQ 100.53 MHz
OBSET 5.35KHz
OBFIN 5.86 Hz
POINT 32780
FREQU 31407.04 Hz
SCANS 15000
ACQTM 1.0433 sec
PD 2.0000 sec
PW1 3.37 usec
IRNUC 1H
CTEMP 192¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.25 Hz
RGAIN 50
COOH
N
o}
COOH
16-COOH-dn-iso-OPDA (9)
by
I
PPM
| | I T ‘
200 150 100 50 0
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