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Experimental Data

General Information

IR spectra were obtained on a Bruker Tensor 27 FT-IR spectrometer by evaporating compounds
dissolved in CHCI; on CsCl pellets. *H NMR and 3C NMR were recorded with the Bruker Avance 111
HD and Bruker Avance |11 400 spectrometers operating at 500 or 400 and 125 or 100 MHz for proton
and carbon nuclei, respectively. The chemical shifts are based on the CDCl; peaks at 6 = 7.26 ppm for
proton NMR and & = 77.00 ppm (t) for carbon NMR. HRMS (ESI-TOF) spectra were recorded on
Bruker Maxis Impact Sr n0.282001.0008 spectrometer using positive electrospray ionization by the
TOF method. Solvents were dried by using standard procedures. Tetrahydrofuran (THF) solvent was
dried over sodium metal and CH:Cl, by refluxing with CaH,. Thin-layer chromatography was
performed on EM 250 Kieselgel 60 F254 silica gel plates. The spots were visualized by staining with
KMnO;, or by using a UV lamp. For all reactions requiring heating, an oil bath was used.

Synthesis of B,y-oxygenated allyl acetates 5a-g for Tsuji—Trost cyclization: Various B,y-oxygenated
allyl acetates 5a-g were prepared as shown in Scheme S1 to validate the protecting-group-directed
Tsuji—Trost cyclization. The Sharpless asymmetric dihydroxylation® of known (E)-B,y-unsaturated ester
92 with (DHQ).PHAL provided the y-lactone 15,2 which upon -OH group varied protection delivered
16a-c (Scheme Sla). The DIBAL-H reduction of 16a-c to the lactols and subsequent Wittig olefination
furnished the esters 17a-c, respectively. These were next reduced to allyl alcohols (18a-c) and then
chemoselective acylation of primary OH furnished the ,y-oxygenated allyl acetates 5a-c, respectively.
The silyl deprotection in 5b gave the free diol acetate 5d. The ester 19 (prepared from 10%) under similar
set of reactions'®? led to B,y-oxygenated allyl acetates 5e-g (Scheme S1b) with silyl or free pB,y-OH

groups.
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Scheme S1 Synthesis of B,y-oxygenated allyl acetates 5a-g.

Methyl (E)-non-3-enoate (9):2

o A mixture of heptanal (4.0 g, 35.03 mmol), EtsN (4.8 mL, 35.03 mmol, 1.0
CuHs WJ\OMe equiv) and monoethyl malonate (4.62 g, 35.03 mmol, 1.0 equiv) was heated
at 85 °C under nitrogen atmosphere. After stirring for 12 h, the reaction
mixture was cooled to room temperature and poured at 0 °C into ag. H2SO4 solution (20%, 100 mL).
The organic phase was separated and the aqueous phase was extracted with EtOAc (3 x 100 mL). The
combined organic layers were washed with water, brine, dried (Na>SO,) and concentrated under
vacuum. Silica gel column chromatography of the crude product using petroleum ether/EtOACc (19:1)
as eluent gave f,y-unsaturated ester 9 (5.06 g, 85%) as colorless oil. IR (CHCIs): vmax = 2927, 2855,
1741, 1466, 1407, 1369, 1346, 1302, 1248, 1159, 1125, 1097, 1032, 968, 856, 771, 729 cm™. *H NMR
(400 MHz, CDCls): § = 5.58-5.42 (m, 2H), 3.64 (s, 3H), 2.99 (d, J = 5.8 Hz, 2H), 1.99 (q, J = 7.2 Hz,
2H), 1.37-1.30 (m, 2H), 1.29-1.22 (m, 4H), 0.85 (t, J = 7.1 Hz, 3H). 3C{*H} NMR (100 MHz, CDCl3):
0=172.6,134.9,121.3,51.7, 37.9, 32.4, 31.3, 28.8, 22.5, 14.0 ppm.
(4S,55)-4-Hydroxy-5-pentyldihydrofuran-2(3H)-one (15):>
To a mixture of KsFe(CN)s (2.9 g, 8.82 mmol, 3.0 equiv), K.COs (1.22 g, 8.82
mmol, 3.0 equiv), and (DHQ)>-PHAL (27.3 mg, 0.035 mmol, 1.2 mol%) in t-
BuOH-H,0 (1:1, 40 mL) cooled at 0 °C was added K>0s0..2H,0 (6.5 mg, 0.0176
mmol, 0.6 mol%) followed by MeSO2;NH; (280 mg, 2.94 mmol, 1.0 equiv). After

OH

C4Hg
@)

O
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stirring for 5 min at 0 °C, the olefin methyl(E)-non-3-enoate 9 (500 mg, 2.94 mmol) was added in one
portion. The reaction mixture was stirred at 0 °C for 36 h and then quenched with solid Na>SOz (0.5 g).
Stirring was continued for an additional 45 min and the solution was extracted with EtOAc (3% 30 mL).
The combined organic layers were washed with brine, dried (Na>SO4) and concentrated. The residue
was purified by silica gel column chromatography using petroleum ether/EtOAc (3:2) as an eluent gave
lactone 15 (430 mg, 85%) as colorless oil. [a]o?®—49.1 (¢ 1.0, CHCIs), lit.? [a]p?®—49.4 (c 0.8, CHClI5),
96% ee.? IR (CHCIs): vinax= 3435, 3020, 2956, 2931, 2862, 1766, 1635, 1467, 1405, 1331, 1169, 1085,
1019, 979, 949, 901, 669 cm™. 'H NMR (500 MHz, CDCls): 6 = 4.48-4.42 (m, 1H), 4.39-4.33 (m, 1H),
2.78 (dd, J = 17.8, 5.5 Hz, 1H), 2.54 (d, J = 17.8 Hz, 1H), 1.89-1.79 (m, 1H), 1.75-1.65 (m, 1H),
1.53-1.38 (M, 2H), 1.37-1.29 (m, 4H), 0.89 (t, J = 7.0 Hz, 3H) ppm. BC{*H} NMR (125 MHz, CDCls):
§=176.4,85.3, 68.9, 39.5, 31.6, 28.2 , 25.2, 22.4, 13.9 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd
for CoH1603Na 195.0992; Found 195.0990.

(4S,5S)-4-(tert-Butyldimethylsilyloxy)-5-pentyldihydrofuran-2(3H)-one (16a):

To a solution of alcohol 15 (250 mg, 1.45 mmol) in dry CH2Cl, (10 mL) under
argon was added imidazole (197.4, 2.90 mmol, 2 equiv) at 0 °C and the reaction

OTBS

C,H
M mixture stirred for 30 min. TBAF (327.8 mg, 2.17 mmol, 1.5 equiv) was then

O added and stirring continued for another 12 h. The reaction mixture was diluted
with CHxCI; (10 mL), H20 (5 mL) and extracted with CH,Cl, (3 x 10 mL). The combined organic
phases were washed with water, brine, dried (Na;SO4) and concentrated. The residue was purified by
silica gel column chromatography using petroleum ether/EtOAc (9:1) as eluent to afford 16a (362 mg,
87%) as colorless oil. [a]o® —24.1 (¢ 1.4, CHCI5). IR (CHCI3): vinax = 2931, 2860, 1780, 1464, 1408,
1362, 1254, 1165, 1096, 1028, 939, 839, 777, 697, 678 cm™*. *H NMR (500 MHz, CDCl3): 6 = 4.41-4.38
(m, 1H), 4.33-4.29 (m, 1H), 2.69 (dd, J = 17.3, 5.2 Hz, 1H), 2.40 (dd, J = 17.3, 1.2 Hz, 1H), 1.84-1.75
(m, 1H), 1.65-1.56 (m, 1H), 1.51-1.41 (m, 1H), 1.41-1.26 (m, 5H), 0.90—0.80 (m, 12H), 0.06 (s, 6H)
ppm. BC{*H} NMR (100 MHz, CDCls): § = 175.6, 85.3, 69.5, 39.8, 31.7, 28.7, 25.6, 25.2, 22.5, 17.9,
14.0, 4.6, -5.2 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for CisHs0OsSiNa 309.1857; Found
309.1858.

(4S,5S)-4-(tert-Butyldiphenylsilyloxy)-5-pentyldihydrofuran-2(3H)-one (16b):

oTteDps 10 asolution of alcohol 15 (250 mg, 1.45 mmol) in dry CH2Cl, (10 mL) under

CaHs argon was added imidazole (129 mg, 1.89 mmol, 1.3 equiv) at 0 °C and the
o reaction mixture stirred for 30 min. tert-Butylchlorodiphenylsilane (519 mg,

© 1.89 mmol, 1.3 equiv) was then added and stirring continued for another 12 h.

The reaction mixture was diluted with CH,Cl, (10 mL), H,O (5 mL) and extracted with CH,Cl, (3 x 10
mL). The combined organic phases were washed with water, brine, dried (Na;SO4) and concentrated.

The residue was purified by silica gel column chromatography using petroleum ether/EtOAc (9:1) as
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eluent to afford 16b (536 mg, 90%) as colorless oil. [a]p?® —20.8 (¢ 1.0, CHCI3). IR (CHCl3): Vinax =
3016, 2959, 2935, 2850, 1783, 1461, 1427, 1166, 1102, 1027, 942, 868, 824, 707, 614, 546, 509 cm™.
'H NMR (500 MHz, CDCly): & = 7.66-7.59 (m, 4H), 7.49-7.43 (m, 2H), 7.43-7.37 (m, 4H), 4.47—4.43
(M, 1H), 4.27-4.21 (m, 1H), 2.44-2.34 (m, 2H), 1.96-1.86 (M, 1H), 1.73-1.64 (m, 1H), 1.55-1.43 (m,
1H), 1.35-1.28 (m, 5H), 1.08 (s, 9H), 0.90 (t, J = 6.9 Hz, 3H) ppm. 3C{"H} NMR (125 MHz, CDCl):
0 =175.3, 135.8, 135.7, 133.1, 132.5, 130.2, 130.1, 127.91, 127.90, 85.0, 70.7, 39.0, 31.6, 29.0, 26.8,
25.3,22.5, 19.3, 14.0 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for CasHz03SiNa433.2169; Found
433.2166.

(4S,5S)-4-(Methoxymethoxy)-5-pentyldihydrofuran-2(3H)-one (16c):

omom Toasolution of alcohol 15 (100 mg, 0.580 mmol) in CHCls (10 mL) at 0 °C under
CaHs argon was added dimethoxymethane (0.26 mL, 2.90 mmol, 5 equiv) dropwise.
0 After 5 min phosphorus pentoxide (41.2 mg, 0.29 mmol, 0.5 equiv) was added

© and resulting mixture stirred for 3 h at rt. The reaction mixture was diluted with

CHCI; (10 mL), H20 (5 mL) and extracted with CH.Cl, (3 x 10 mL). The combined organic phases
were dried (Na;SO.) and then concentrated. The crude product was purified by silica gel column
chromatography using petroleum ether/EtOAc (4:1) as eluent to get the pure compound 16¢ (110.4 mg,
88%) as colorless oil. [0]o® —3.2 (¢ 1.1, CHCls). IR (CHCls): vmax = 2952, 2931, 2862, 1780, 1467,
1409, 1351, 1301, 1203, 1155, 1101, 1042, 919, 810, 758, 667 cm™. 'H NMR (400 MHz, CDCls): 6 =
4.68-4.59 (m, 2H), 4.46-4.38 (m, 1H), 4.36-4.30 (m, 1H), 4.36 (d, J = 1.0 Hz, 3H), 2.74-2.58 (m, 2H),
1.93-1.78 (m, 1H), 1.78-1.63 (m, 1H), 1.54-1.44 (m, 1H) 1.38-1.26 (m, 5H), 0.88 (t, J = 5.0 Hz, 3H)
ppm. 3C{*H} NMR (100 MHz, CDCls): 6 = 175.2, 95.6, 84.1, 73.7, 55.9, 36.8, 31.6, 28.4, 25.2, 22.4,

13.9 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C11H2004Na 239.1254; Found 239.1250.
Ethyl (5S,6S,2E)-5- (tert-butyldimethylsilyloxy)-6-hydroxyundec-2-enoate (17a):

OTBS To a cooled solution of lactone 16a (180 mg, 0.628 mmol, 1 equiv)

X COE in dry CH,CI; (10 mL) under argon atmosphere was added DiBAL-

H (0.49 mL, 0.691 mmol, 1.4 M solution in toluene, 1.1 equiv)

C4Hg
OH
dropwise over a period of 15 min. The reaction mixture was stirred at —78 °C for 30 min and then
quenched with a saturated aq. solution of Rochelle’s salt (3 mL). Stirring was continued for 2 h at room
temperature and then the aqueous layer was extracted with CH2Cl, (3 x 10 mL). The combined organic
layers were washed with water, brine, dried (Na.SO.) and concentrated to give the crude lactol (180

mg), which was used for the next reaction without further purification.

To a stirred solution of (carbethoxymethylene)triphenylphosphorane (328 mg, 0.942 mmol, 1.5 equiv)
in benzene (10 mL) was added a solution of above lactol (180 mg) in dry benzene (10 mL) and the

mixture stirred for 12 h at 60 °C. It was then quenched with saturated ag. NH4ClI (5 mL) and the solution
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extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with water, brine, dried
(Na2SO4) and concentrated. The residue was purified by silica gel column chromatography using
petroleum ether/EtOAC (9:1) as eluent to give 17a (202.7 mg, 90%) as colorless oil. [a]p?® +25.0 (¢ 0.5,
CHCls3). IR (CHCl3): vinax= 3565, 3010, 2956, 2930, 2858, 1714, 1644, 1464, 1416, 1389, 1256, 1182,
1094, 938, 837, 668 cm™’. 'H NMR (400 MHz, CDCls): d = 6.97-6.87 (m, 1H), 5.86 (dt, J = 15.8, 1.3
Hz, 1H), 4.18 (q, J = 7.1 Hz, 2H), 3.67-3.59 (m, 1H), 3.44-3.32 (m, 1H), 2.59—2.49 (m, 1H), 2.39-2.29
(m, 1H), 2.03 (d, J = 7.2 Hz, 1H, OH), 1.50-1.36 (m, 3H), 1.34—1.24 (m, 8H), 0.91-87 (m, 12H), 0.079
(s, 6H) ppm. 3C{*H} NMR (100 MHz, CDCls): § = 166.3, 144.8, 123.8, 74.0, 73.0, 60.2, 37.0, 33.8,
31.8, 25.8, 25.5, 22.6, 18.1, 14.2, 14.0, —4.2, 4.6 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for
C19H3804SiNa 381.2432; Found 381.2430.

Ethyl (5S,6S,2E)-5- (tert-butyldiphenylsilyloxy)-6-hydroxyundec-2-enoate (17b):

OTBDPS The titled compound was prepared from lactone 16b (180 mg, 0.438
C4Hg X-COEt  mmol) by similar procedure as described for 17a to give 17b (190
OH mg, 90%) as colorless oil. [a]p?® +18.0 (¢ 1.0, CHCly), lit. [a]p®

+17.3 (¢ 5.0, CHCIs). IR (CHCI3): vinax = 3612, 2985, 2945, 2908, 1741, 1463, 1447, 1374, 1243, 1158,
1097, 1048, 938, 917, 848, 785, 758, 634, 608 cm™. 'H NMR (500 MHz, CDCls): § = 7.71-7.67 (m,
4H), 7.47-7.42 (m, 2H), 7.41-7.36 (m, 4H), 6.77-6.68 (m, 1H), 5.65 (d, J = 15.6 Hz, 1H), 4.13 (¢, J =
7.2 Hz, 2H), 3.74-3.68 (m, 1H), 3.46-3.39 (m, 1H), 2.56-2.48 (M, 1H), 2.27-2.20 (m, 1H), 2.08 (brs,
1H, OH), 1.50-1.33 (m, 3H), 1.30-1.21 (m, 8H), 1.09 (s, 9H), 0.87 (t, J = 6.9 Hz, 3H) ppm. BC{*H}
NMR (125 MHz, CDCls): 0 = 166.1, 144.4, 135.9, 135.8, 133.5, 132.9, 129.9, 129.8, 127.7, 127.6,
127.5, 123.7, 75.0, 72.8, 60.1, 36.3, 33.4, 31.8, 27.0, 25.4, 22.5, 19.4, 14.1, 13.9 ppm. HRMS (ESI-
TOF) m/z: [M + Na]* Calcd for C2H4204SiNa 505.2745; Found 505.2742.

Ethyl (5S,6S,2E)-6-hydroxy-5-(methoxymethoxy)undec-2-enoate (17¢):

OMOM The titled compound was prepared from lactone 16¢ (100 mg, 0.462

Xx_CO,Et mmol) by similar procedure as described for 17a to give 17c¢ (109 mg,
OH 82%) as a colorless oil. [a]p?® +5.0 (¢ 1.1, CHCIs). IR (CHCI3): vinax =
2932, 1721, 1657, 1466, 1368, 1318, 1268, 1171, 1115, 1099, 1038, 919, 863 cm™. *H NMR (400 MHz,
CDCl3): 6 =6.95 (ddd, J = 15.2, 7.9, 7.3 Hz, 1H), 5.88 (dd, J = 15.5, 0.6 Hz, 1H), 4.68 (d, J = 0.41 Hz,
2H), 4.17 (qd, J = 7.1 Hz, 0.6 Hz, 2H), 3.56-3.47 (m, 2H), 3.39 (d, J = 0.78 Hz, 3H), 2.61-2.50 (m,
1H), 2.49-2.38 (m, 1H), 2.28 (brs, 1H, OH), 1.52—1.39 (M, 3H), 1.35-1.22 (m, 8H), 0.87 (t, J = 6.5 Hz,
3H) ppm. BC{*H} NMR (125 MHz, CDCls): § = 166.2, 144.6, 123.8, 96.9, 80.9, 72.6, 60.2, 55.9, 34.2,
33.1, 31.8, 25.2, 22.6, 14.2, 14.0 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for CisHxsOsNa

311.1829; Found 311.1821.

CaHg
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(5S,6S,2E)-5-(tert-Butyldimethylsilyloxy)undec-2-ene-1,6-diol (18a):

OTBS To astirred solution of «,-unsaturated ester 17a (200 mg, 0.557 mmol)
C4H9/\H\/\/\OH in dry THF (15 mL) at 0 °C under argon atmosphere was added
OH dropwise DiBAL-H (1.2 mL, 1.67 mmol, 1.4 M solution in toluene, 3.0

equiv). The reaction mixture was stirred for 30 min, warmed to room temperature and stirred for
additional 30 min. It was then quenched with a saturated aq. solution of Rochelle’s salt (2 mL), stirred
for 1 h and then extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with
water, brine, dried (Na;SO4) and concentrated. The residue was purified by silica gel column
chromatography using petroleum ether/EtOAc (7:3) to give 18a (141 mg, 80%) as colorless oil. [0]p?®
+5.8 (¢ 1.8, CHCl:). IR (CHCls): vimax = 3420, 3018, 2956, 2931, 2859, 1471, 1391, 1256, 1080, 1006,
975, 837, 669 cm™. *H NMR (400 MHz, CDCls): 6 = 5.72-5.59 (m, 2H), 4.07 (d, J = 4.2 Hz, 2H),
3.57-3.50 (m, 1H), 3.44-3.37 (m, 1H), 2.44-2.36 (m, 1H), 2.23-2.14 (m, 1H), 2.10 (brs, 2H, OH),
1.46-1.23 (m, 8H), 0.88-0.85 (m, 12H), 0.067 (s, 3H), 0.057 (s, 3H) ppm. BC{*H} NMR (100 MHz,
CDCls): 6 =131.9,128.0,74.5,72.4,63.4, 37.0, 34.0, 31.9, 25.8, 25.5, 22.6, 18.0, 14.0, -4.2, —4.7 ppm.
HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C17H3503SiNa 339.2326; Found 339.2322.

(5S,6S,2E)-5-(tert-Butyldiphenylsilyloxy) undec-2-ene-1,6-diol (18b):

OTBDPS The titled compound was prepared from 17b (200 mg, 0.414 mmol) by

CuHs N-"oH similar procedure as described for 18a to give 18b (155 mg, 85%) as a

OH white solid. M.P. 68-70 °C, [a]o® +9.0 (¢ 1.0, CHCIs). IR (CHCl3): Vinax
= 3388, 3071, 2931, 2857, 1589, 1471, 1427, 1390, 1188, 1111,1075, 999, 973, 938, 821, 739, 702,
609, 507, 489 cm™.. *H NMR (400 MHz, CDCls): 6 = 7.71-7.66 (m, 4H), 7.47-7.36 (m, 6H), 5.48-5.33
(m, 2H), 3.92 (d, J = 5.13 Hz, 2H), 3.66-3.60 (m, 1H), 3.48-3.42 (m, 1H), 2.43-2.30 (m, 1H),
2.15-2.07 (m, 1H), 1.77 (brs, 2H, OH), 1.52-1.33 (m, 3H), 1.30-1.18 (m, 5H), 1.07 (s, 9H), 0.87 (t, J
= 6.9 Hz, 3H) ppm. BC{*H} NMR (100 MHz, CDCls): 6 = 135.93, 135.90, 133.9, 133.2, 131.9, 129.9,
129.7,128.0, 127.7, 127.5, 75.7, 72.7, 63.4, 36.5, 33.8, 31.8, 27.1, 25.5, 22.6, 19.5, 14.0 ppm. HRMS

(ESI-TOF) m/z: [M + Na]* Calcd for Co7H05SiNa 463.2639; Found 463.2632.

(5S,6S,2E)-5-(Methoxymethoxy)undec-2-ene-1,6-diol (18c):

OMOM The titled compound was prepared from 17¢ (100 mg, 0.347 mmol) by
C4Hg X~"“on similar procedure as described for 18a to give 18c (68 mg, 82%) as
OH colourless oil. [0]o? +1.1 (¢ 1.2, CHCls). IR (CHCls): vinax = 3404, 2931,

2871, 1656, 1467, 1379, 1261, 1151, 1103, 1034, 972, 920, 801, 764, 726 cm™. *H NMR (400 MHz,
CDCls): 6 = 5.73-5.63 (m, 2H), 4.73-4.62 (m, 2H), 4.05 (d, J = 3.78 Hz, 2H), 3.53-3.46 (m, 1H),
3.46-3.39 (q, J = 5.7 Hz, 1H), 3.37 (m, 3H), 2.63 (s, 2H, OH), 2.45-2.35 (m, 1H), 2.33-2.21 (m, 1H),
1.49-1.37 (m, 3H), 1.34-1.20 (m, 5H), 0.86 (t, J = 6.7 Hz, 3H) ppm. *C{*H} NMR (100 MHz, CDCls):
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0=132.0,127.8,96.5, 81.3, 72.3, 63.2, 55.8, 34.0, 33.1, 31.8, 25.2, 22.5, 14.0 ppm. HRMS (ESI-TOF)
m/z: [M + Na]* Calcd for C1sH2604Na 269.1723; Found 269.1720.

(5S,6S,2E)-5-(tert-Butyldimethylsilyloxy)-6-hydroxyundec-2-en-1-yl acetate (5a):

OTBS OAc To a stirred solution of allyl alcohol 18a (60 mg, 0.189 mmol) in dry

AN CHClI; (10 mL) at 0 °C was added 2,3,5-collidine (0.049 ml, 0.379 mmol,
OH 2.0 equiv) and the reaction mixture was stirred for 15 min. It was then

C4H9

cooled to —78 °C and acyl chloride (0.016 mL, 0.227 mmol, 1.2 equiv) was added dropwise. The
reaction mixture was stirred for 1 h and then warmed to room temperature. It was quenched with water
(1 mL) and extracted with CH2Cl; (3 x 5 mL). The combined organic layers were washed with water,
brine, dried (Na;SQO4) and concentrated. The residue was purified by silica gel column chromatography
using petroleum ether/EtOAc (9:1) to give 5a (60.3 mg, 89%) as colorless oil. [a]p?® +3.4 (¢ 0.7, CHCIy).
IR (CHCI3): vinax= 3478, 2951, 2932, 2857, 1739, 1462, 1385, 1364, 1255, 1083, 1026, 837, 669 cm™.
IH NMR (400 MHz, CDCls): § = 5.78-5.68 (m, 1H), 5.66-5.55 (m, 1H), 4.49 (d, J = 6.2 Hz, 2H),
3.568-3.51 (m, 1H), 3.44-3.35 (m, 1H), 2.45-2.35 (m, 1H), 2.25-2.15 (m, 1H), 2.07 (d, J = 7.1 Hz, 1H,
OH), 2.03 (s, 3H), 1.44-1.21 (m, 8H), 0.90-0.86 (m, 12H), 0.059 (s, 6H) ppm. BC{*H} NMR (100
MHz, CDCls): 6 = 170.8, 131.6, 126.7, 74.4, 72.6, 64.9, 37.0, 33.8, 31.8, 25.8, 25.5, 22.6, 20.9, 18.0,
14.0, -4.2, —-4.7 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C19H330,SiNa 381.2432; Found
381.2432.

(5S,6S,2E)-5-(tert-Butyldiphenylsilyloxy)-6-hydroxyundec-2-en-1-yl acetate (5b):

OTBDPS OAc The titled compound was prepared from 18b (100 mg, 0.227 mmol) by

C4Hg X similar procedure as described for 5a to give 5b (101 mg, 92%) as a

OH colorless oil. [a]p® +14.3 (¢ 1.14, CHCIs). IR (CHCls): vinax = 3437, 2930,

1742, 1466, 1243, 1109, 702 cm. *H NMR (400 MHz, CDCls): 6 = 7.72-7.66 (m, 4H), 7.47-7.35 (m,

6H), 5.55-5.35 (m, 1H), 5.51-3.44 (m, 1H), 4.37 (d, J = 6.0 Hz, 2H), 3.68-3.60 (m, 1H), 3.50—3.42

(m, 1H), 2.43-2.35 (m, 1H), 2.18-2.08 (m, 2H), 2.01 (s, 3H), 1.47-1.37 (m, 3H), 1.33-1.17 (m, 5H),

1.08 (s, 9H), 0.88 (t, J = 6.9 Hz, 3H) ppm. *C{H} NMR (100 MHz, CDCls): ¢ = 170.6, 135.9, 135.8,

133.7, 133.1, 131.3, 129.8, 129.7, 127.7, 127.5, 126.7, 75.5, 72.6, 64.8, 36.4, 33.6, 31.7, 27.0, 25.4,

22.5,20.8,19.4,14.0 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C29H4204SiNa 505.2745; Found
505.2742.

(5S,6S,2E)-6-Hydroxy-5-(methoxymethoxy)undec-2-en-1-yl acetate (5c¢):

OMOM  OAc The titled compound was prepared from 18c (60 mg, 0.244 mmol) by
C4H9/\‘/'\/\) similar procedure as described for 5a to give 5c (62.5 mg, 89%) as a
OH colorless oil. [a]p® +12.0 (¢ 0.5, CHCls). IR (CHCls): vinax = 3468, 2930,
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2859, 1740, 1463, 1378, 1238, 1151, 1102, 1037, 970, 919, 769. 607 1243, 1109, 702 cm. *H NMR
(500 MHz, CDCls): 6 = 5.82-5.73 (m, 1H), 5.69-5.62 (m, 1H), 4.72-4.65 (m, 2H), 4.51 (dd, J = 6.23,
0.75 Hz, 2H), 3.53-3.48 (m, 1H), 3.46-3.42 (m, 1H), 2.91 (s, 3H), 2.48-2.39 (m, 1H), 2.34-2.24 (m,
1H), 2.05 (s, 3H), 1.51-1.38 (m, 3H), 1.38-1.23 (m, 6H), 0.88 (t, J = 6.5 Hz, 3H) ppm. C{*H} NMR
(125 MHz, CDCls): 6 = 170.8, 131.4, 126.8, 96.8, 81.4, 72.4, 64.9, 55.9, 34.2, 33.1, 31.8, 25.2, 22.6,
20.9, 14.0 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C1sHxs0sNa 311.1829; Found 311.1826.

(5S,6S,2E)-5,6-Dihydroxyundec-2-en-1-yl acetate (5d):

OH OAG To a solution of Sb (80 mg, 0.166 mmol) in THF (5 mL) was added

C.H /\‘)\/\) (nBu)sNF (0.27 mL, 1M in THF, 0.265 mmol, 1.6 equiv) at room
4Hg

OH temperature and the mixture was stirred for 1 h. Water (5 mL) was
added and the aqueous layer was extracted with ethyl acetate (3 x 10 mL). The organic extracts were
washed with brine (2 x 10 mL), dried (Na,SO,4) and the solvent was evaporated. The residue was
purified by silica gel column chromatography using petroleum ether/EtOAc (7:3) as eluent to afford 5d
(36.5 mg, 90%) as a colorless oil. [a]p? —22.3 (¢ 0.2, CHCl3). IR (CHCl3): vinax= 3393, 2956, 1648,
1740, 1462, 1380, 1259, 1240, 1045, 1026, 971, 760 cm™. '"H NMR (400 MHz, CDCl;): § = 5.85-5.74
(m, 1H), 5.69-5.58 (m, 1H), 4.49 (d, J=6.2 Hz, 2H), 3.50-3.32 (m, 2H), 2.79 (brd, 2H, OH), 2.36-2.15
(m, 2H), 2.03 (s, 3H), 1.54-1.18 (m, 8H), 0.85 (t, J = 6.5 Hz, 3H) ppm. *C{'H} NMR (100 MHz,
CDCl): 0 =171.0, 131.8, 126.8, 73.8, 73.3, 64.9, 36.6, 33.3, 31.7, 25.2, 22.5, 20.9, 13.9 ppm. HRMS
(ESI-TOF) m/z: [M + Na]" Calcd for C13H2404Na 267.1567; Found 267.1562.

6-tert-Butyldimethylsilyloxyhexan-1-ol (10):3

Ho/\/\/\/OTBS To a solution of 1,6-hexanediol (2.0 g, 16.9 mmol) in dry CH.Cl, (60
mL) at O °C under argon was added imidazole (1.15 g, 16.9 mmol, 1 equiv) at 0 °C and the reaction
mixture stirred for 30 min. TBS-CI (2.55 g, 16.9 mmol, 1 equiv) was then added and stirring continued
for another 12 h. The reaction mixture was diluted with H.O (50 mL) and extracted with CH,Cl; (3 x
50 mL). The combined organic phases were washed with water, brine, dried (Na.SO.) and concentrated.
The residue was purified by silica gel column chromatography using petroleum ether/EtOAc (7:3) as
eluent giving the alcohol 10 (3.61 g, 92%) as a colorless oil. IR (CHCls): vinax = 3365, 2934, 2858, 1646,
1471, 1463, 1361, 1255, 1216, 1059, 1007, 939, 878, 836, 815, 774, 760, 667 cm™. *H NMR (400 MHz,
CDCls): 6 = 3.52-3.42 (m, 5H), 1.48-1.36 (m, 4H), 1.29-1.20 (m, 4H), —0.80 (s, 9H), —0.06 (s, 6H)
ppm. B¥C{*H} NMR (100 MHz, CDCls): ¢ = 63.0, 62.1, 32.6, 32.5, 25.8, 25.5, 25.45, 18.1, -5.5 ppm.
HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C12H250,SiNa 255.1751; Found 255.1742.
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(E)-Ethyl 8-(tert-butyldimethylsilyloxy)oct-3-enoate (19):

0] To a solution of DMSO (1.4 mL, 19.36 mmol, 3.0 equiv) in

TBSOV\/\NJ\OEt CHCl, (50 mL) at —78 °C was added oxalyl chloride (0.83 mL,
9.68 mmol, 1.5 equiv). The resulting solution was stirred for 15 min, and then the solution of alcohol
10 (1.5 ¢, 6.45 mmol, 1.0 equiv) in CH,Cl, (10 mL) was added and stirring continued for 45 min. It was
then quenched with EtsN (3.6 mL, 25.8 mmol, 4.5 equiv) and saturated aq. NaHCO3 (50 mL) and the
solution extracted with CH.Cl, (3 x 30 mL). The combined organic layers were washed with water,
brine, dried (Na2SO4) and concentrated. The crude aldehyde (1.62 g) was used without purification for
next step.
A mixture of aldehyde (1.62 g), EtsN (0.9 mL, 6.45 mmol, 1.0 equiv) and monoethyl malonate (0.851
g, 6.45 mmol, 1.0 equiv) was heated at 85 °C under nitrogen atmosphere. After stirring for 12 h, the
reaction mixture was cooled to room temperature and poured at 0 °C into ag. H2SO4 solution (20%, 100
mL). The organic phase was separated and the aqueous phase was extracted with EtOAc (3 x 100 mL).
The combined organic layers were washed with water, brine, dried (Na>SO,) and concentrated under
vacuum. Silica gel column chromatography of the crude product using petroleum ether/EtOAc (19:1)
as eluent gave f,j-unsaturated ester 19 (1.42 g, 73%), as colorless oil. IR (CHCI3): vimax = 2931, 2858,
1740, 1472, 1369, 1256, 1179, 1158, 1100, 1034, 1006, 969, 939, 913, 837, 776, 734, 662, cm™. H
NMR (400 MHz, CDCls): 6 = 5.60-5.47 (m, 2H), 4.12 (q, J = 7.2 Hz, 2H), 3.59 (t, J = 6.3 Hz, 2H),
3.00 (d, J = 5.2 Hz, 2H), 2.04 (q, J = 7.4 Hz, 2H), 1.55-1.45 (m, 2H), 1.45-1.35 (m, 2H), 1.25 (t, J =
7.3 Hz, 3H), 0.88 (s, 9H), 0.03 (s, 6H) ppm. C{*H} NMR (100 MHz, CDCls): 6 =172.2, 134.6, 121.8,
63.1, 60.5, 38.2,32.3, 32.2, 26.0, 25.4, 18.4, 14.2, -5.3 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd
for C16H3203SiNa 323.2013; Found 323.20009.

(4S,5S)-5-(4-tert-Butyldimethylsilyloxybutyl)-4-hydroxydihydrofuran-2(3H)-one (20):

OH  The titled compound was prepared from 19 (1.5 g, 4.99 mmol) by a similar

/\/\Q procedure as described for 15 to give lactone 20 (1.18 g, 82%) as colorless oil.
TBSO o , [o]o®-22.1 (¢ 0.25, CHC). IR (CHCI3): vnex = 3416, 2033, 1760, 1456,
1308, 1166, 1073, 973, 761 cm™. *H NMR (400 MHz, CDCls): 5 = 4.48 (t, J

=3.4 Hz, 1H), 4.38-4.32 (m, 1H), 3.70-3.63 (m, 2H), 2.78 (dd, J = 17.8, 5.6 Hz, 1H), 2.55 (d, J = 17.7
Hz, 1H), 2.13 (brs, 1H), 1.93-1.73 (m, 2H), 1.65-1.42 (m, 4H), 0.89 (s, 9H), 0.06 (s, 6H) ppm. BC{*H}

NMR (100 MHz, CDCls): 6 = 176.6, 85.2, 68.4, 62.6, 39.3, 32.1, 27.5, 25.8, 21.5, 18.2, -5.42, -5.44
ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C14H2s04SiNa 311.1649; Found 311.1646.

S10



(4S,5S)-4-tert-Butyldimethylsilyloxy-5-(4-tert-butyldimethylsilyloxybutyl)dihydrofuran-2(3H)-
one (21a):

otBs The titled compound was prepared from 20 (1.4 g, 4.85 mmol) by a similar

procedure as described for 16a to give 21a (1.7 g 87%) as colorless oil. [a]p®

TBSO o 5 —25.1(c 1.7, CHCI3). IR (CHCla): vinax = 2953, 2931,2894, 2859, 1780, 1472,

1463, 1408, 1389, 1361, 1295, 1256, 1208, 1187, 1160, 1100, 1026, 1006,

988, 939, 899, 839, 806, 776, 758, 710, 665, 549 cm™. 'H NMR (400 MHz, CDCls): § = 4.40-4.36 (m,

1H), 4.33-4.27 (m, 1H), 3.58 (t, J = 6.2 Hz, 2H), 2.68 (dd, J = 17.1, 5.2 Hz, 1H), 2.58 (dd, J = 17.2, 1.3

Hz, 1H), 1.86-1.75 (m, 1H), 1.67-1.36 (m, 5H), 0.86 (s, 9H), 0.85 (s, 9H), 0.043 (s, 6H), 0.008 (s, 6H)

ppm. BC{*H} NMR (100 MHz, CDCls): § = 175.4, 85.1, 69.5, 62.8, 39.7, 32.6, 28.4, 25.5, 21.9, 18.3,

17.9, 4.7, -5.2, 5.4 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for CH42NaO.Si, 425.2514;
Found 425.2515.

(4S,5S)-5-(4-tert-Butyldimethylsilyloxybutyl)-4-(tert-butyldiphenylsilyloxy) dihydrofuran-2(3H)-
one (21b):

OTBDPS The titled compound was prepared from 20 (1.2 g, 4.16 mmol) by a similar

procedure as described for 16b to give 21b (1.8 g, 82%) as colorless oil.

TBSO 0 S [a]o? —15.8 (¢ 1.00, CHCI5). IR (CHCls): vinax = 3071, 2954, 2932, 2858,

1779, 1589, 1472, 1463, 1428, 1361, 1296, 1250, 1210, 1158, 1111, 1024,

939, 836, 822, 776, 742, 703, 666, 612, 507 cm™. *H NMR (400 MHz, CDCls): § = 7.66-7.59 (m, 4H),

7.48-7.36 (m, 6H), 4.45 (t, J = 3.9 Hz, 1H), 4.25 (quint, J = 8.7, 4.1 Hz, 1H), 3.65-3.57 (m, 2H), 2.45—

2.35 (m, 2H), 1.75-1.63 (m, 1H), 1.64-1.49 (m, 4H), 1.49-1.36 (m, 1H), 1.67 (s, 9H), 0.90 (s, 9H), 0.05

(s, 6H) ppm. 2C{*H} NMR (100 MHz, CDCls): § = 175.3, 135.8, 135.7, 133.1, 132.5, 130.2, 130.17,

128.0, 127.9, 85.0, 70.7, 62.9, 39.0, 32.6, 28.9, 26.9, 26.0, 22.1, 19.3, 18.4, —5.3 ppm. HRMS (ESI-
TOF) m/z: [M + Na]* Calcd for C3oH4604Si;Na 549.2827; Found 549.2825.

Ethyl (5S,6S,E)-10-(tert-butyldimethylsilyloxy)-5,6-dihydroxydec-2-enoate (22c):

OH 0 The titled compound was prepared from lactone 20 (600 mg,
TBSO\/\/M)J\QEt 2.08 mmol) by similar procedure as described for 17a to give
OH 22¢ (570 mg, 76%) as colorless oil. [o]o?® —18.6 (¢ 0.75,

CHCls). IR (CHCI3): vimax = 3420, 2929, 1704, 1657, 1458, 1369, 1316, 1283, 1208, 1162, 1044, 984,
758, 727 cmt. tH NMR (400 MHz, CDCls): § = 6.91 (dt, J = 15.3, 7.5 Hz, 1H), 5.64 (dt, J = 15.7, 1.5
Hz, 1H), 4.17 (g, J = 7.3 Hz, 2H), 3.63-3.54 (M, 3H), 3.48-3.41 (m, 1H), 2.58-2.35 (m, 4H), 1.58-1.48
(m, 6H), 1.27 (t, J = 7.2 Hz, 3H), 0.88 (s, 9H), 0.04 (s, 6H) ppm. BC{*H} NMR (100 MHz, CDCls): 6
= 166.4, 145.0, 123.8, 73.8, 72.9, 63.1, 60.3, 36.6, 33.2, 32.4, 25.9, 21.9, 18.3, 14.2, -5.3 ppm. HRMS
(ESI-TOF) m/z: [M + K]* Calcd for C1sHas0sSiK 399.1964; Found 399.1955.
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Ethyl (5S,6S,E)-5,10-bis(tert-butyldimethylsilyloxy)-6-hydroxydec-2-enoate (22a):

OTBS o] The titled compound was prepared from lactone 21a (500 mg

TBSO X oet and 1.241 mmol) by following a similar procedure as
OH described for 17a to give 22a (406 mg, 69%) as colorless oil.

[a]o®® +0.5 (¢ 1.15, CHCIs). IR (CHCls): vinax = 3398, 2930, 2858, 1723, 1654, 1472, 1461, 1386, 1366,
1320, 1257, 1220, 1172, 1094, 1073, 1051, 1005, 985, 937, 837, 807, 776 cm™. *H NMR (500 MHz,
CDCls): 6 =6.93-6.85 (m, 1H), 5.82 (d, J = 15.6 Hz, 1H), 4.14 (q, J = 7.2 Hz, 2H), 3.64-3.59 (m, 1H),
3.57 (t, J = 6.2 Hz, 2H), 3.40-3.34 (m, 1H), 2.56-2.47 (m, 1H), 2.35-2.26 (m, 1H), 2.07 (s, 1H), 1.56—
1.45 (m, 3H), 1.42-1.35 (m, 3H), 1.24 (t, J = 7.1 Hz, 3H), 0.86 (s, 9H), 0.85 (s, 9H), 0.04 (s, 6H), 0.007
(s, 6H) ppm. BC{*H} NMR (125 MHz, CDCl5): ¢ = 166.2, 144.9, 123.7, 74.0, 73.0, 63.1, 60.2, 36.8,
33.5, 32.8, 26.0, 25.8, 22.2, 18.3, 18.0, 14.2, -4.3, 4.6, -5.3 ppm. HRMS (ESI-TOF) m/z: [M + Na]*

Calcd for C24Hs00sSi2Na 497.3089; Found 497.3088.

Ethyl (5S,6S,E)-10-(tert-butyldimethylsilyloxy)-5-(tert-butyldiphenylsilyloxy)-6-hydroxydec-2-
enoate (22b):

OTBDPS O The titled compound was prepared from lactone 21b (500 mg
TBSO\/\/YK/\)J\OH and 0.949 mmol) by a similar procedure as described for 17a to
OH give 22b (415 mg, 73%) as pale yellow oil. [a]p® +9.4 (c 0.5,

CHCIy). IR (CHCIs): vinax = 3432, 2931, 1720, 1471, 1367, 1268, 1174, 1111, 822, 740, 704, 610, 507
cmX. *H NMR (500 MHz, CDCls): § = 7.68-7.65 (m, 4H), 7.47-7.35 (m, 6H), 6.70 (dt, J = 15.3, 7.5
Hz, 1H), 5.64 (d, J = 15.8 Hz, 1H), 4.13 (q, J = 7.3 Hz, 2H), 3.69 (quint, J = 7.7, 4.3 Hz, 1H), 3.56 (t,
J = 6.3 Hz, 2H), 3.42-3.38 (m, 1H), 2.50 (quint, J = 15.2, 7.7 Hz, 1H), 2.24-2.18 (m, 1H), 1.52-1.35
(m, 6H), 1.25 (t, J = 7.0 Hz, 3H), 1.07 (s, 9H), 0.89 (s, 9H), 0.04 (s, 6H) ppm. ¥C{*H} NMR (125 MHz,
CDCls): 0 =166.2, 144.4,135.9, 135.85, 134.8, 133.5, 133.0, 130.0, 129.9, 129.6, 127.8, 127.7, 127.65,
123.8,75.1,72.8,63.1,60.1, 36.3, 33.4, 32.8, 27.1, 26.5, 25.0, 22.1, 19.5, 18.4, 14.2, -5.3 ppm. HRMS
(ESI-TOF) m/z: [M + Na]* Calcd for C34Hs40sSi-Na 621.3402; Found 621.3405.

(5S,6S,E)-10-(tert-butyldimethylsilyloxy)dec-2-ene-1,5,6-triol (23c):

OH The titled compound was prepared from a,/-unsaturated ester
TBSO\/\/\H\/\/\OH 22c (400 mg, 1.11 mmol) by a similar procedure as described
OH for 18a to give 23c (286 mg, 81%) as colorless oil. [a]p? —4.3

(c 1.1, CHCls). IR (CHCls): vinax = 3471, 3350, 3113, 2926, 2687, 1458, 1274, 1089, 816, 698, 542 cm’
L, 1H NMR (400 MHz, CDCls): d = 5.73-5.63 (m, 2H), 4.04 (d, J = 2.4 Hz, 2H), 3.73-3.66 (brs, 1H),
3.59 (t, J = 5.8 Hz, 3H), 3.48-3.33 (m, 3H), 2.32-2.11 (m, 2H), 1.59-1.34 (m, 6H), 0.86 (s, 9H), 0.02
(s, 6H) ppm. BC{*H} NMR (100 MHz, CDCls): = 132.0, 128.5, 73.8, 73.7, 63.1, 63.0, 36.4, 33.0,
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32.6,25.9, 21.9, 18.3, 5.3 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C16H3404SiNa 341.2119;
Found 341.2122.

(5S,6S,E)-5,10-bis(tert-Butyldimethylsilyloxy)dec-2-ene-1,6-diol (23a):

OTBS The titled compound was prepared from o, -unsaturated ester

TBSO X OH 22a (300 mg and 0.631 mmol) by a similar procedure as
OH described for 18a to give 23a (227 mg, 83%) as colorless oil.

[a]p?® +5.2 (¢ 1.7, CHCI3). IR (CHCIs3): vinax = 3369, 2929, 2860, 1473, 1461, 1408, 1391, 1359, 1255,
1094, 1002, 973, 936, 836, 807, 776, 682 cm™. *H NMR (400 MHz, CDCls): 6 = 5.73-5.60 (m, 2H),
4.11-4.05 (m, 2H), 3.64-3.57 (m, 2H), 3.57-3.52 (m, 1H), 3.47-3.38 (m, 1H), 2.41 (quint, J = 6.3 Hz,
1H), 2.25-2.15 (m, 1H), 1.92 (brs, 2H), 1.55-1.38 (m, 6H), 0.89 (s, 9H), 0.88 (s, 9H), 0.07 (s, 6H), 0.03
(s, 6H) ppm. BC{*H} NMR (100 MHz, CDCls): § = 132.0, 128.1, 74.5, 72.4, 63.5, 63.2, 37.0, 33.8,
32.8, 25.9, 22.2, 18.4, 18.1, —4.1, —4.6, 5.3 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for

C22H1504Si:Na 455.2983; Found 455.2988.
(5S,6S,E)-10-(tert-Butyldimethylsilyloxy)-5-(tert-butyldiphenylsilyloxy)dec-2-ene-1,6-diol (23b):

OTBDPS The titled compound was prepared from a,f-unsaturated ester
TBSO X OoH 22b (300 mg and 0.500 mmol) by a similar procedure as

OH described for 18a to give 23b (237 mg, 85%) as pale yellow oil.
[a]o® +5.6 (c 1.13, CHCIs). IR (CHCls): wnax = 3351, 2932, 2858, 1469, 1428, 1359, 1190, 1111, 1000,
971, 822, 740, 703, 610, 507 cm™. *H NMR (500 MHz, CDCls): 6 = 7.69-7.67 (m, 4H), 7.44-7.32 (m, 6H),
5.46-5.33 (m, 2H), 3.91 (d, J = 5.3 Hz, 2H), 3.64-3.61 (m, 1H), 3.56 (t, J = 6.5 Hz, 2H), 3.47-3.45 (m,
1H), 2.35 (quint, J = 14.3, 7.1 Hz, 1H), 2.13-2.08 (m, 1H), 1.86 (brs, 2H), 1.55-1.37 (m, 5H), 1.30-1.21
(m, 1H), 1.06 (s, 9H), 0.89 (s, 9H), 0.04 (s, 6H) ppm. *C{*H} NMR (125 MHz, CDCls): § = 135.92, 135.9,
133.9, 133.1, 132.0, 129.9, 129.8, 128.0, 127.7, 127.5, 75.7, 72.6, 63.4, 63.2, 36.5, 33.6, 32.8, 27.1, 26.0,
25.6,22.1,19.5,18.4, 5.3 ppm. HRMS (ESI-TOF) m/z: [M + K]* Calcd for C3,Hs,04Si,K 595.3036; Found

595.3031.

(5S,6S,E)-10-(tert-Butyldimethylsilyloxy)-5,6-dihydroxydec-2-en-1-yl acetate (5g):

OH The titled compound was prepared from alcohol 23c (300 mg,
TBSOWOAC 0.942 mmol) by a similar procedure as described for 5ato give
OH 59 (292 mg, 86%) as colorless oil. [a]p?® —6.1 (¢ 0.5, CHCI5).

IR (CHCI): vmax = 3417, 2933, 2866, 1738, 1654, 1455, 1385, 1367, 1251, 1048, 1030, 973, 871, 837,
776, 757, 612, 480 cmL. *H NMR (400 MHz, CDCls): 6 = 5.84-5.76 (m, 1H), 5.74-5.61 (m, 1H), 4.51
(d, J = 6.1 Hz, 2H), 3.60 (t, J = 5.76 Hz, 2H), 3.49-3.42 (m, 2H), 2.49 (brs, 2H), 2.37-2.18 (m, 2H),
2.03 (s, 3H), 1.52-1.39 (m, 6H), 0.87 (s, 9H), 0.02 (s, 6H) ppm. BC{*H} NMR (100 MHz, CDCls): 6 =
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170.9, 131.9, 127.0, 73.7, 73.3, 64.9, 63.1, 36.7, 33.2, 32.5, 25.9, 21.9, 20.9, 18.3, -5.3 ppm. HRMS
(ESI-TOF) m/z: [M +Na]* Calcd for C1sH3s0sSiNa 383.2224; Found 383.2223.

(5S,6S,E)-5,10-bis(tert-Butyldimethylsilyloxy)-6-hydroxydec-2-en-1-yl acetate (5e):

OTBS The titled compound was prepared from alcohol 23a (200 mg

TBSO X OAc and 0.462 mmol) by a similar procedure as described for 5a to
OH give 5e (173 mg, 79%) as colorless oil. [o]o? +1.8 (¢ 1.85,

CHCIs). IR (CHCIs): vmax = 3484, 2952, 2930, 2858, 1743, 1474, 1461, 1383, 1359, 1254, 1101, 1003,
973, 836, 776 cm™. 'H NMR (500 MHz, CDCls): = 5.78-5.69 (m, 1H), 5.65-5.58 (m, 1H), 4.50 (d, J
=5.9 Hz, 2H), 3.59 (t, J = 5.6 Hz, 2H), 3.57-3.52 (m, 1H), 3.43-3.37 (m, 1H), 2.45-2.36 (m, 1H), 2.24—
2.16 (m, 1H), 2.04 (s, 3H), 1.94 (brs, 1H), 1.57-1.41 (m, 3H), 1.44—1.35 (m, 3H), 0.88 (s, 9H), 0.87 (s,
9H), 0.06 (s, 6H), 0.03 (s, 6H) ppm. BC{*H} NMR (125 MHz, CDCls): 5 = 170.8, 131.6, 126.8, 74.4,
72.6,64.9,63.2,37.0, 33.7, 32.8, 26.0, 25.9, 22.2, 21.0, 18.4, 18.1, —4.1, 4.6, —5.3 ppm. HRMS (ESI-

TOF) m/z: [M +Na]" Calcd for C24Hs00sSi2Na 497.3089; Found 497.3091.

(5S,6S,E)-10-(tert-Butyldimethylsilyloxy)-5-(tert-butyldiphenylsilyloxy)-6-hydroxydec-2-en-1-yl
acetate (5f):

OTBDPS The titled compound was prepared from alcohol 23b (200 mg

TBSO X OAc and 0.359 mmol) by a similar procedure as described for 5a to
OH give 5f (178 mg, 83%) as pale yellow oil. [o]p?® +5.0 (c 1.84,

CHCI3). IR (CHCIs): vmax = 3419, 1933, 2858, 1740, 1464, 1427, 1386, 1362, 1241, 1111, 1085, 971,
822, 741, 704, 610, 508 cm™. *H NMR (400 MHz, CDCls): 6 = 7.69-7.63 (m, 4H), 7.46-7.35 (m, 6H),
5.52-5.43 (m, 1H), 5.43-5.34 (m, 1H), 4.36 (d, J = 6.2 Hz, 2H), 3.61 (quint, J = 7.7, 3.7 Hz, 1H), 3.53
(t, J=6.5 Hz, 2H), 3.46-3.39 (m, 1H), 2.36 (quint, J = 14.2, 7.0 Hz, 1H), 2.15-2.07 (m, 1H), 2.04 (d,
J=1.7Hz, 1H), 2.01 (s, 3H), 1.53-1.37 (m, 5H), 1.27-1.19 (m, 1H), 1.06 (s, 9H), 0.88 (s, 9H), 0.03 (s,
6H) ppm. BC{*H} NMR (125 MHz, CDCls): 6 = 170.8, 136.0, 135.9, 134.8, 133.8, 133.2, 131.3, 130.0,
129.8, 127.8, 127.7, 127.6, 126.8, 75.6, 72.6, 64.9, 63.2, 36.5, 33.6, 32.8, 27.1, 26.6, 26.0, 22.2, 21.0,
19.5, 18.4, 5.2 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C34Hs40sSi2Na 621.3402; Found

621.3404.

tert-Butyldimethyl[(2S,3S,5S)-2-pentyl-5-vinyltetrahydrofuran-3-yloxy]silane (6a):

TBSO To a solution of allylacetate 5a (71.9 mg, 0.2 mmol) in THF (5 mL) was
/\/\b\/ added Pd(OAc) (4.5 mg, 0.02 mmol, 0.1 equiv), PPhs (26.2 mg, 0.1 mmol,
H ° A 0.5 equiv) and pyridine (12.6 mg, 0.16 mmol, 0.8 equiv). The reaction

mixture was stirred at 50 °C for 1 h and then filtered through a pad of silica gel. After evaporation of
the solvents, the residue was purified by silica gel column chromatography using petroleum
ether/EtOAcC (9:1) as eluent to afford 6a (trans/cis = 1:9, 54.4 mg, 91%) as a colorless oil. IR (CHCl5):
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Vinax = 2956, 2930, 2858, 1645, 1472, 1362, 1255, 1161, 1097, 922, 836, 774, 671 cm™. *H NMR (400
MHz, CDCls): 6 = 5.99-5.92 (m, 1H), 5.22-5.15 (m, 1H), 5.06-5.03 (m, 1H), 4.29-4.20 (m, 2H),
3.65-3.61 (M, 1H), 2.37-2.29 (m, 1H), 1.70-1.59 (m, 3H), 1.41-1.25 (m, 6H), 0.92-0.86 (m, 12H),
0.05 (s, 6H) ppm. “C{*H} NMR (100 MHz, CDCls): § = 140.2, 115.3, 83.8, 78.9, 73.1, 42.3, 32.1,
295, 26.1, 25.8, 22.7, 18.0, 14.1, —4.5, -5.1 ppm. HRMS (ESI-TOF) m/z: [M + Na]" Calcd for
C17H340,SiNa 321.2220; Found 321.2220.

tert-Butyl[(2S,3S,5S)-2-pentyl-5-vinyltetrahydrofuran-3-yloxy]diphenylsilane (6b):

TBDPSO The titled compound was prepared from allyl acetate 5b (96.6 mg, 0.2
/\/\n/ mmol) by similar procedure as described for 6a to give 6b (trans/cis = 1:9,
694 71.1 mg, 84%) as a colorless oil. IR (CHCI3): vmax= 2962, 2933, 2842, 1648,

1477, 1366, 1209, 1181, 1098, 917, 834, 774, 672 cm™. *H NMR (400 MHz, CDCls): 6 = 7.71-7.65
(m, 4H), 7.47-7.36 (m, 6H), 5.97 (ddd, J = 17.5, 10.2, 7.3 Hz 1H), 5.19 (dd, J = 17.5, 1.2 Hz, 1H), 5.08
(dd, J = 10.20, 1.2 Hz, 1H), 4.39-4.32 (m, 1H), 4.1 (g, J = 7.36 Hz, 1H), 3.63-3.54 (m, 1H), 2.1 (ddd,
J=13.1,7.63,6.26 Hz, 1H), 1.76-1.66 (m, 2H), 1.65-1.56 (m, 1H), 1.51-1.40 (m, 1H), 1.35-1.24 (m,
5H), 1.12-1.08 (m, 9H), 0.89 (t, J = 6.6, 3H) ppm. BC{*H} (100 MHz, CDCls): & = 139.9, 134.8,
129.5, 127.6, 115.2, 83.6, 78.0, 73.0, 41.7, 32.0, 28.8, 26.5, 25.9, 22.5, 14.0. HRMS (ESI-TOF) m/z:
[M + Na]" Caled for C27H3:0,SiNa 445.2533; Found 445.2533.

(2S,35,55)-3-(Methoxymethoxy)-2-pentyl-5-vinyltetrahydrofuran (6c¢):

MOMO, The titled compound was prepared from allyl acetate 5¢ (57.7 mg, 0.2 mmol)

/\/\b\/ by similar procedure as described for 6a to give 6¢ (trans/cis = 1:2.4, 40.7
o=

H H mg, 89%) as a colorless oil. 'H NMR (400 MHz, CDCls): 6=5.98-5.89 (m,

1H), 5.88-5.81 (m, 1H), 5.25-5.17 (m, 2H), 5.11-5.06 (m, 2H), 4.72 (d, J = 6.9 Hz, 1H), 4.67 (d, J =
6.9 Hz, 1H), 4.63 (d, J = 6.9 Hz, 1H), 4.60 (d, J = 6.8 Hz, 2H), 4.30-4.24 (m, 1H), 4.19-4.14 (m, 2H),
3.93-3.89 (m, 1H), 3.73-3.67 (m, 1H), 3.39 (s, 3H), 3.37 (s, 3H), 2.40-2.30 (M, 1H), 2.27-2.21 (m,
1H), 1.81-1.71 (m, 1H), 1. 71-1.69 (m, 1H), 1.51-1.42 (m, 4H), 1.38-1.28 (m, 12H), 0.88 (t, J = 6.8
Hz, 6H) ppm. 2C{*H} (125 MHz, CDCls): 6 = 139.5, 139.2, 115.7, 115.2, 95.5, 95.4, 82.7, 82.1, 78.7,
78.0,77.9,77.4,77.3,77.0,76.7,55.6, 39.2, 39.1, 32.1, 29.2, 29.1, 26.1, 26.08, 22.6, 14.0 ppm. HRMS
(ESI-TOF) m/z: [M + Na]* Caled for C13H240sNa 251.1618; Found 251.1622.
(28,3S5,5R)-2-Pentyl-5-vinyltetrahydrofuran-3-ol (6d):
HO The titled compound was prepared from allyl acetate 5d (49 mg, 0.2 mmol)
W by similar procedure as described for 6a to give 6d (trans/cis = 1:0, 36.1 mg,
aO4 98%) as a colorless oil. [o]p?® = +1.2 (¢ 0.5, CHCL). IR (CHCls): Vinax =
3420, 2955, 2929, 2859, 1645, 1467, 1326, 1218, 1155, 1031, 987, 925, 869, 758, 671 cm™'. '"H NMR
(400 MHz, CDCl3): 6 =5.83 (ddd, J=17.2, 10.2, 6.6 Hz, 1H), 5.20 (dt, J=17.1, 1.4 Hz, 1H), 5.1 (dt,
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J=10.3,1.2 Hz, 1H), 4.66-4.58 (m, 1H), 4.26—4.20 (m, 1H), 3.81 (td, J=7.59,2.91 Hz, 1H), 2.19-2.12
(m, 1H), 1.92—1.82 (m, 1H), 1.69—1.50 (m, 2H), 1.47-1.37 (m, 1H), 1.35-1.26 (m, 5H), 0.88 (t, J= 6.6
Hz, 3H). *C{'H} NMR (100 MHz, CDCls): 6 = 139.1, 115.1, 82.5, 77.7, 73.3, 41.9, 32.0, 28.9, 26.0,
22.5, 14.0 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C11H200,Na 207.1356; Found 207.1345.
(2S,3S,5R)-2-(4-tert-butyldimethylsilyloxybutyl)-5-vinyltetrahydrofuran-3-ol (6g) and (2S,3S,5S)-
2-(4-tert-butyldimethylsilyloxybutyl)-5-vinyltetrahydrofuran-3-ol (6g’):

The titled compound was prepared from allyl acetate 59 (72.1 mg, 0.2 mmol) by similar procedure as
described for 6a to give 6g as a mixture of trans:cis = 12:1, 96%. This mixture was purified further by
flash silica gel column chromatography using petroleum ether/EtOAc (3:1) as eluent to give pure 69’

(4.2 mg, 7%) as colorless oil. Further elution gave pure 6g (52.9 mg, 88%) as colorless oil.

o Data for 6¢': [a]o® +12.5 (¢ 1.0, CHCIs). IR (CHCls): vinax = 3443, 2949,
M\b\/ 2931, 2903, 2859, 1508, 1472, 1463, 1427, 1388, 1361, 1255, 1160,
TBSO G895 1100, 1048, 1005, 990, 923, 836, 776, 812, 662 cm™. *H NMR (500
MHz, CDCls): 6 = 6.01-5.90 (m, 1H), 5.28 (d, J = 17.1 Hz, 1H), 5.10 (d, J = 10.3 Hz, 1H), 4.31 (g, J =
8.4 Hz, 1H), 4.22-4.16 (m, 1H), 3.69-3.59 (m, 3H), 2.47-2.37 (m, 1H), 1.82 (brs, 1H), 1.78-1.60 (m,
4H), 1.59-1.55 (m, 1H), 1.53-1.38 (m, 2H), 0.94-0.83 (m, 9H), 0.14-0.01 (m, 6H) ppm. “C{*H} NMR
(125 MHz, CDCls): 6 = 140.0, 115.3, 83.6, 78.1, 73.0, 62.9, 41.6, 32.7, 28.3, 26.0, 22.4, 18.3, -5.3 ppm.
HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C1sHz05SiNa 323.2013; Found 323.2016.

o Data for 6g: [a]o? +2.9 (¢ 0.85, CHCIs). IR (CHCls): vinax = 3428, 2933,
M\D\/ 2877, 1457, 1330, 1055, 1031, 930, 900, 869, 844, 592, 519 cm™. H
TBSO ol 2 NMR (500 MHz, CDCly): 6 = 5.87-5.78 (m, 1H), 5.23 (dt, J = 17.1, 1.2
Hz, 1H), 5.08 (dt, J = 10.3, 1.1 Hz, 1H), 4.63 (q, J = 9.2 Hz, 1H), 4.27 (t, J = 3.6 Hz, 1H), 3.84-3.81
(m, 1H), 3.67-3.59 (m, 2H), 2.16 (dd, J = 13.5, 6.6 Hz, 2H), 1.90-1.83 (m, 1H), 1.72-1.36 (m, 6H)
0.88 (s, 9H), 0.04 (s, 6H) ppm. BC{*H} NMR (100 MHz, CDCls): § = 139.1, 115.1, 82.5, 77.8, 73.1,

62.8, 41.8, 32.6, 28.4, 25.9, 22.3, 18.3, —5.3 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for
C16H32038iNa 323.2013; Found 323.2014.

tert-Butyl-(4-[(2S,3S,5S)-3-tert-butyldimethylsilyloxy]-5-vinyltetrahydrofuran-2-
yhbutoxydimethylsilane (6e):

TBSO The titled compound was prepared from 5e (95 mg and 0.2 mmol) by
/\/\b\/ similar procedure as described for 6a to give 6e (78 mg, 94%, trans:cis
TBSO 507G 7 1:7) as colorless oil. [a]p® +15.4 (¢ 1.6, CHCIs). IR (CHCls): viax =
2651, 2934, 2856, 1472, 1461, 1255, 1101, 937, 915, 838, 813, 779, 736, 668 cm™. *H NMR (400 MHz,
CDCls): 6 =5.99-5.91 (m, 1H), 5.17 (d, J = 16.5 Hz, 1H), 5.04 (d, J = 10.6 Hz, 1H), 4.31-4.17 (m,
2H), 3.65-3.56 (m, 3H), 2.36-2.27 (m, 1H), 1.71-1.51 (m, 7H), 0.89 (s, 9H), 0.88 (s, 9H), 0.05-0.03
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(m, 12H) ppm. BC{*H} NMR (100 MHz, CDCls): § = 140.2, 115.3, 83.6, 78.9, 73.1, 63.2, 42.3, 33.1,
29.1, 26.0, 25.8, 22.6, 18.4, 18.0, —4.5, 5.1, -5.3 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for
C2oH4605SioNa 437.2878; Found 437.2875.

tert-Butyl[(2S,3S,5S)-2-(4-tert-butyldimethylsilyloxybutyl)-5-vinyltetrahydrofuran-3-
yloxy]diphenylsilane (6f):

TBDPSO The titled compound was prepared from 5f (111.4 mg and 0.2 mmol)
by a similar procedure as described for 6a to give 6f (89.5 mg, 83%,
|§|O|§| trans:cis = 1:8) as colorless oil. [a]p® +32.2 (¢ 1.6, CHCl3). IR
(CHCIls3): vinax = 3067, 2932, 2858, 1463, 1427, 1390, 1364, 1111, 924, 853, 822, 741, 703, 612, 507,
488 cm™. 'H NMR (500 MHz, CDCls): § = 7.71-7.60 (m, 4H), 7.46-7.40 (m, 2H), 7.40-7.34 (m, 4H),
6.00-5.88 (m, 1H), 5.17 (d, J = 16.9 Hz, 1H), 5.06 (d, J = 10.8 Hz, 1H), 4.39-4.29 (m, 1H), 4.12 (q, J
=7.3 Hz, 1H), 3.63-3.53 (m, 3H), 2.04 (quint, J = 13.6, 7.4 Hz, 1H), 1.74-1.65 (m, 2H), 1.65-1.59 (m,
2H), 1.54-1.50 (m, 2H), 1.33-1.26 (m, 1H), 1.07 (s, 9H), 0.89 (s, 9H), 0.04 (s, 6H) ppm. BC{*H} NMR
(100 MHz, CDCls): 6 = 139.6, 136.0, 135.9, 134.1, 133.6, 129.71, 129.66, 127.6, 127.5, 115.5, 82.9,
78.3,74.4,63.2,41.6,33.1, 29.8, 27.0, 26.0, 22.6, 19.3, 18.4, —5.3 ppm. HRMS (ESI-TOF) m/z: [M +
H]* Calcd for C32Hs103Si; 539.3371; Found 539.3372.

TBSO

trans-Oxylipid (7a):*°
Through a stirred solution of 6d (60 mg, 0.326 mmol) in CH:Cl, (10
/\/\%/\ mL) was bubbled ozone (Os) at —78 °C for 10 min. Then
Iél ) s > dimethylsulfide (0.5 mL) was added and stirred at —78 °C for 2 h
and room temperature for 1 h. The mixture was concentrated to give

crude aldehyde (60 mg) that was used directly for next reaction.

To a stirred solution of above aldehyde (60 mg) in anhydrous DCE (10 mL) at room temperature was
added freshly prepared 8-nonenylmagnesium bromide (4.9 mL, 1.95 mmol, 0.4 M, 6.0 equiv). After
stirring for 2 h at 80 °C, the reaction mixture was quenched with saturated aq. NH4Cl solution (5 mL).
The organic layer was separated and the aqueous layer was extracted with EtOAc (3 x 10 mL). The
combined organic layers were washed with brine, dried (Na2SO4) and concentrated. The residue was
purified by silica gel column chromatography using petroleum ether/EtOAc (7:3) as eluent to give 7a
(53 mg, 52% over two steps from 6d) as white solid. M.P. 50-52 °C; [a]p? +14.6 (c 1.0, CHCl5), lit.*
[a]p? +15.0 (¢ 1.0, CHCls), lit.5 [a]p® +11.3 (¢ 0.9, CHCL). IR (CHCL): vinax= 3416, 2925, 2857, 1639,
1461, 1295, 1263, 1146, 1034, 909, 861, 815 cm™. '"H NMR (400 MHz, CDCls): 6 = 5.87-5.76 (m, 1H),
5.05-4.88 (m, 2H), 4.27-4.23 (m, 1H), 4.02 (dt, J = 8.9, 6.6 Hz, 1H), 3.75 (td, J = 6.9, 2.5 Hz, 1H),
3.42-3.34 (m, 1H), 2.07-1.98 (m, 3H), 1.89-1.84 (m, 1H), 1.68—1.50 (m, 4H), 1.41-1.26 (m, 18H),
0.89 (t, J = 6.0 Hz, 3H) ppm. >C{'H} NMR (100 MHz; CDCls): 6 = 139.4, 114.3, 82.7, 80.4, 74.3,
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73.7,38.1, 34.0, 33.4, 32.2, 29.8, 29.6, 29.3, 29.1, 29.0, 26.2, 25.8, 22.8, 14.2 ppm. HRMS (ESI-TOF)
m/z: [M + Na]" Calcd for Ci9H3603Na 335.2557; Found 335.2561.

(25,38,55)-2-Pentyl-5-vinyltetrahydrofuran-3-ol (11):

HO To a stirred solution of 6a (trans/cis =1:9, 80 mg, 0.189 mmol) in THF (5

/\/\b\/ mL) was added TBAF (0.3 mL, 1 M in THF, 0.303 mmol, 1.6 equiv) at

IEI g room temperature and stirred for 3 h. Water (5 mL) was then added and
aqueous layer was extracted with EtOAc (3 x 15 mL). The organic extracts were washed with brine (2
x 10 mL), dried (Na>SOs) and the solvent was evaporated. The residue was purified by silica gel column
chromatography using petroleum ether/EtOAc (4:1) as eluent to afford 11 (28.6 mg, 82%) as a colorless
oil. Further elution gave 6d (3.2 mg, 9%) as colorless oil. Data for 11: [o]p?® +21.3 (¢ 1.25, CHCL). IR
(CHCL): vmax=3447,2959, 2925, 2857, 1642, 1457, 1378, 1163, 1163, 1088, 1046, 990, 922, 856, 671
cm™'. '"H NMR (500 MHz, CDCls): 6 = 5.95 (ddd, J = 17.2, 10.4, 6.8 Hz, 1H), 5.26 (dd, J=17.3, 1.3
Hz, 1H), 5.08 (dd, J = 10.3, 1.1 Hz, 1H), 4.35-4.26 (m, 1H), 4.18—4.14 (m, 1H), 3.67-3.58 (m, 1H),
2.46-2.34 (m, 1H), 1.79—1.57 (m, 4H), 1.48—1.28 (m, 6H), 0.87 (t,J = 6.6 Hz, 3H) ppm. *C{'H} NMR
(125 MHz, CDCls): ¢ = 140.0, 115.2, 83.6, 78.0, 73.0, 41.7, 32.0, 28.8, 26.0, 22.5, 14.0 ppm. HRMS
(ESI-TOF) m/z: [M + Na]" Calcd for C;;H200,Na 207.1356; Found 207.1346. For data of 6d, see above.
cis-Oxylipid (7b):?
Through a stirred solution of 11 (50 mg, 0.272 mmol) in CH,Cl,
HO, (10 mL) was bubbled ozone (O3) at =78 °C for 10 min. Then
/\/\g}:\/\ﬁ/\ dimethylsulfide (0.45 mL) was added and stirred at =78 °C for 2 h
H H o ° and room temperature for 1 h. The mixture was concentrated to give

crude aldehyde (50 mg) that was used directly for next reaction.

To a stirred solution of above aldehyde (50 mg) in anhydrous DCE (5 mL) at room temperature was
added freshly prepared 8-nonenylmagnesium bromide (4.1 mL, 1.632 mmol, 0.4 M, 6.0 equiv). After
stirring for 2 h at 80 °C, the reaction mixture was quenched with saturated aq. NH4Cl solution (5 mL).
The organic layer was separated and the agqueous layer was extracted with EtOAc (3 x 10 mL). The
combined organic layers were washed with brine, dried (Na,SO4) and concentrated. The residue was
purified by silica gel column chromatography using petroleum ether/EtOAc (7:3) as eluent to give 7b
(42.4 mg, 50% over two steps from 11) as white solid. M.P. 47-49 °C; [a]p® + 19.4 (¢ 0.5, CHCI,), lit.
[a]p** +18.0 (¢ 0.3, CHCIs). IR (CHCI3): vinax = 3346, 3079, 2925, 2855, 1729, 1640, 1465, 1283, 1128
ppm. 'H NMR (400 MHz, CDCl3): d = 5.86—5.74 (m, 1H), 5.03-4.88 (m, 2H), 4.03 (dd, J=5.4, 2.7
Hz, 1H), 3.94 (dt, J=9.4, 2.5 Hz, 1H), 3.62 (td, J = 6.8, 2.6 Hz, 1H), 3.47 (ddd, J = 8.5, 5.0, 2.2 Hz,
1H), 2.38 (ddd, J = 14.6, 9.4, 5.4 Hz, 1H), 2.03 (dd, J = 14.4, 6.8 Hz, 2H), 1.83 (dd, J = 14.3, 3.6 Hz,
1H), 1.73 (br s, 1H), 1.68-1.62 (m, 2H), 1.59-1.53 (m, 1H), 1.39-1.25 (m, 18H), 0.88 (t, J = 6.6 Hz,
3H) ppm. *C{'H} NMR (100 MHz, CDCl;): 6 = 139.4, 114.4, 84.6, 79.3, 74.1, 71.8, 39.0, 34.6, 34.0,

518



32.3,29.7,29.6,29.3,29.1, 29.0, 26.2, 26.1, 22.8, 14.3 ppm. HRMS (ESI-TOF) m/z: [M + Na]" Calcd
for Ci9H3603Na 335.2557; Found 335.2557.

6-epi-cis-Oxylipid (7¢):°
HO Through a stirred solution of 6a (60 mg, 0.20 mmol) in CHCl,
/\/\bY\M/\ (10 mL) was bubbled ozone (O3) at =78 °C for 10 min. Then
H o) H T > dimethylsulfide (0.5 mL) was added and stirred at =78 °C for 2 h
and room temperature for 1 h. The mixture was concentrated to

give crude aldehyde (60 mg) that was used directly for next reaction.

To a stirred solution of above aldehyde (60 mg) in anhydrous DCE (5 mL) at room temperature was
added freshly prepared 8-nonenylmagnesium bromide (3 mL, 1.2 mmol, 0.4 M, 6.0 equiv). After
stirring for 2 h at 80 °C, the reaction mixture was quenched with saturated aq. NH4Cl solution (5 mL).
The organic layer was separated and the aqueous layer was extracted with EtOAc (3 x 10 mL). The
combined organic layers were washed with brine, dried (Na>SO4) and concentrated. The residue was
purified by silica gel column chromatography using petroleum ether/EtOAc (4:1) as eluent to give 7c
(30.6 mg, 49% overall from 6a) as colorless oil. [a]p? +20.9 (¢ 0.9, CHCI)), lit.® for ent-7¢, [a]p?® —22.8
(c 1.0, CHCI3). IR (CHCIl3): vinax= 3346, 2926, 2854, 1640, 1466, 1289, 1185, 1088, 1035, 910, 667 cm"
I, 'TH NMR (400 MHz, CDCls): 6 = 5.80 (dddd, J=16.9, 10.1, 6.8, 6.8 Hz, 1H), 4.98 (dd, J=17.4, 1.6
Hz, 1H), 4.92 (d, J =11.2 Hz, 1H), 4.03-3.98 (m, 2H), 3.84-3.80 (m, 1H), 3.59 (td, J = 6.7, 2.5 Hz,
1H), 2.18 (ddd, J = 14.2, 9.8, 5.4 Hz, 1H), 2.03 (q, J = 6.5 Hz, 2H), 1.90 (dd, J = 14.2, 3.3 Hz, 1H),
1.68-1.59 (m, 2H), 1.42-1.24 (m, 18H), 0.88 (t, J = 6.7 Hz, 3H) ppm. *C{'H} NMR (100 MHz,
CDCls): 0 = 139.3, 114.4, 84.0, 80.1, 72.2, 71.4, 34.5, 33.9, 33.5, 32.2, 29.6, 29.5, 29.2, 29.04, 29.0,
26.2,26.1,22.8, 14.2 ppm. HRMS (ESI-TOF) m/z: [M + Na]" Calcd for Ci9H3¢03Na 335.2557; Found
335.2554.

tert-Butyl(4-[(2S,3S,5R)-3-tert-butyldimethylsilyloxy]-5-vinyltetrahydrofuran-2-
ylbutoxy)dimethylsilane (12):

TBSO To a solution of alcohol 6g (140 mg, 0.466 mmol) in CH.ClI, (5 mL) at
/\/\n\/ 0 °C was added imidazole (47.6 mg, 0.699 mmol, 1.5 equiv). The
TBSO F| of 7 reaction mixture was stirred at 0 °C for 30 min and then TBSCI (84.4
mg, 0.56 mmol, 1.2 equiv) was added and the solution stirred at room temperature for 12 h. The reaction
mixture was poured into water (5 mL) and extracted with CHCl; (3 x 10 mL). The combined organic
phases were dried (Na2SO4) and concentrated. The residue was purified by flash chromatography using
petroleum ether/EtOAC (9:1) as eluent to produce 12 (166 mg, 86%) as colorless oil. [a]p? —0.8 (¢ 0.85,
CHCIs). IR (CHCIls): vinax = 2950, 2929, 2859, 1472, 1388, 1256, 1193, 1099, 1051, 937, 837, 809, 779,

661 cm. *H NMR (400 MHz, CDCls): d = 5.87-5.79 (m, 1H), 5.24 (dd, J = 17.1, 1.4 Hz, 1H), 5.08
(dd, J = 10.3, 1.1 Hz, 1H), 4.61-4.55 (m, 1H), 4.24 (t, J = 2.9 Hz, 1H), 3.84 (td, J = 6.6, 3.3 Hz, 1H),
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3.60 (t, J = 6.7 Hz, 2H), 2.03-1.98 (m, 1H), 1.81-1.74 (m, 1H), 1.63-1.52 (m, 4H), 1.42-1.36 (m, 2H),
0.89 (s, 9H), 0.88 (s, 9H), 0.07-0.03 (m, 12H) ppm. BC{*H} NMR (125 MHz, CDCls): § = 139.3,
115.3,83.2, 78.1, 73.4, 63.3, 42.5, 33.1, 29.4, 26.0, 25.7, 22.6, 18.4, 18.0, —4.5, -5.1, -5.3 ppm. HRMS
(ESI-TOF) m/z: [M + Na]* Calcd for C2Ha0sSizNa 437.2878; Found 437.2875.

(R)-1-[(2R,4S,5S)-4-tert-butyldimethylsilyloxy-5-(4-tert-butyldimethylsilyloxybutyl)
tetrahydrofuran-2-ylJhexan-1-ol (13) and (S)-1-[(2R,4S,5S)-4-tert-butyldimethylsilyloxy-5-(4-
tert-butyldimethylsilyloxybutyl)tetrahydrofuran-2-yllhexan-1-ol (13):

Through a stirred solution of 12 (157 mg, 0.378 mmol) in CH,Cl, (20 mL) was bubbled ozone (O3) at
—78 °C for 10 min. Then dimethylsulfide (0.11 mL) was added and stirred at =78 °C for 2 h and room
temperature for 1 h. The mixture was concentrated to give crude aldehyde (155 mg) that was used

directly for next reaction.

To a stirred solution of above aldehyde (155 mg) in anhydrous Et,O (5mL) was added freshly prepared
n-pentylmagnesium bromide (69 pL, 0.556 mmol, 1.5 equiv). After stirring for 2 h at —78 °C, the
reaction mixture was quenched with saturated aq. NH4ClI solution (10 mL). The organic layer was
separated and the aqueous layer was extracted with EtOAc (3 x 10mL). The combined organic layers
were washed with brine, dried (Na2SO4) and concentrated. The residue was purified by flash silica gel
column chromatography using petroleum ether/EtOAc (9:1) as eluent to give alcohol 13 (90.6 mg, 49%

yield) as colorless oil. Further elution gave 13’ (29.6 mg, 16%) as colorless oil.

1BS0 Data for 13: [a]o® +3.6 (¢ 1.3, CHCI). IR (CHCl): vinex = 3478,

A/\/n\(\/\/ 2930, 2858, 1471, 1361, 1255, 1098, 940, 837, 780, 757 cm™.
78BSO A O H I IH NMR (400 MHz, CDCls): 6 = 4.23-4.22 (m, 1H), 4.05-3.96
(M, 1H), 3.75-3.70 (m, 1H), 3.60 (t, J = 6.6 Hz, 2H), 3.40-3.32 (m, 1H), 1.88-1.79 (m, 2H), 1.59-1.51
(M, 4H), 1.42-1.25 (m, 10H), 0.92-0.86 (m, 21H), 0.01-0.02 (s, 12H) ppm. “C{'H} NMR (100 MHz,
CDCly): 6 = 83.3, 80.4, 74.2, 73.6, 63.2, 38.5, 33.6, 33.1, 31.9, 20.2, 26.0, 25.8, 25.4, 22.7, 22.6, 18.4,
18.1,14.1,-4.5,-5.0, 5.3 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C2sHss04Si>Na 511.3609;

Found 511.3597.

TBSO Data for 13’: [(X]D25 +5.1 (C 1.2, CHC|3) IR (CHC'?,)Z Vinax —
3458, 2944, 2858, 1470, 1364, 1255, 1102, 944, 827, 786, 747

TBSO B -
AOH (E)H cm?. 'H NMR (500 MHz, CDCls): ¢ = 4.27-4.22 (m, 1H),

4.17-4.07 (m, 1H), 3.88-3.75 (m, 2H), 3.60 (t, J = 3.6 Hz, 2H),
2.04-1.94 (m, 1H), 1.75-1.67 (m, 3H), 1.61-1.52 (m, 4H), 1.37-1.25 (m, 8H), 0.91-0.86 (m, 21H),
0.09-0.03 (m, 12H). BC{*H} NMR (125 MHz, CDCls): § = 84.0, 80.2, 73.4, 71.7, 63.2, 34.5, 33.1,
32.2,31.8,29.4,26.0, 25.7, 25.6, 22.6, 22.55, 18.4, 18.0, 14.0, -4.5, -5.0, -5.3 ppm. HRMS (ESI-TOF)
m/z: [M + Na]* Calcd for CzsHs604Si>Na 511.3609; Found 511.3600.

S20



(R)-1-[(2R,4S,5S)-4-(tert-butyldimethylsilyloxy)-5-(4-hydroxybutyl)tetrahydro furan-2-yllhexan-
1-ol (14):

TBSO To a solution of 13 (163 mg, 0.333 mmol) in dry CH.Cl, (5 mL) was

OH
/ added BFs-OEt; (0.11 mL, 0.334 mmol, 1.0 equiv, 45% solution) at 0
RO OH °C under N atmosphere and the mixture stirred for 30 min. It was

then quenched with saturated ag. NaHCO;3; (3 mL) and the organic layer was separated. The aqueous
layer was extracted with CH2Cl, (3 x 5mL) and the combined organic layers were washed with brine,
dried (Na;SQ,) and concentrated. The residue was purified by silica gel column chromatography using
petroleum ether/EtOAc (9:1) as eluent to afford 14 (83.6 mg, 67%) as colorless oil. [a]p?® +32.1 (¢ 0.4,
CHCI3). IR (CHCIs): vinax = 3410, 2930, 2861, 1470, 1285, 1256, 1144, 1059, 954, 838, 775, 741, 668
cm™. tH NMR (500 MHz, CDCls): 6 = 4.25-4.20 (m, 1H), 4.04-3.97 (m, 1H), 3.78-3.72 (m, 1H), 3.64
(t, J = 6.5 Hz, 2H), 3.39-3.33 (m, 1H), 1.98 (brs, 2H), 1.89-1.79 (m, 2H), 1.69-1.49 (m, 6H), 1.43—
1.34 (m, 4H), 1.32-1.28 (m, 4H), 0.89 (s, 12H), 0.07 (s, 3H), 0.05 (s, 3H) ppm. *C{*H} NMR (125
MHz, CDCls): 6 = 83.2, 80.4, 74.2, 73.6, 62.8, 38.4, 33.5, 32.8, 31.9, 29.1, 25.7, 25.3, 22.6, 22.5, 18.0,
14.0, -4.5, 5.0 ppm. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for CxH4204SiNa 397.2745; Found
397.2755.

(+)-Petromyroxol (8):’
HO To avigorously stirred solution of alcohol 14 (38 mg, 0.101 mmol)
Q in CH.Cl, (2 mL) and H20 (1 mL) was added TEMPO (3.2 mg,
HO el 0.0203 mmol, 20 mol%) and (bis(acetyoxy)iodo)benzene (BAIB)
(81.5 mg, 0.253 mmol, 2.5 equiv). Stirring was continued for 12 h
at room temperature. The reaction was quenched by addition of a saturated aq. Na,S,0s solution (2
mL). The organic layer was separated and washed with brine, dried (Na>SO4) and concentrated. The
crude acid was treated with BF3OEt, (64 pL, 0.202 mmol, 2.0 equiv, 45% solution) in CH2Cl, (3 mL)
at 0 °C for 2 h. It was then quenched with saturated ag. NaHCOs (3 mL) and the organic layer was
separated. The aqueous layer was extracted with CH,Cl, (3 x 5mL) and the combined organic layers
were washed with brine, dried (Na>SOs) and concentrated. Purification of the crude product by silica
gel column chromatography using petroleum ether/EtOAc (1:9) as eluent afforded (+)-petromyroxol 8
(14.7 mg, 53%) as colorless oil. [a]p®® +16.2 (c 0.4, CHCIs); lit.” [a]p?® +17.0 (c 0.36, CHCIs). IR
(CHCls): vimax = 3408, 2929, 2858, 1714, 1516, 1462, 1414, 1377, 1339, 1251, 1161, 1128, 1060, 1025,
940, 922, 865, 824, 794, 757, 705 cm™. *H NMR (500 MHz, CDCl5): 6 = 4.29 (d, J = 3.0 Hz, 1H), 4.06
(dd, J =6.7, 6.6 Hz, 1H), 3.99 (brs, 2H), 3.80-3.77 (m, 1H), 3.39 (d, J = 6.2 Hz, 1H), 2.41 (d, J = 3.2
Hz, 2H), 2.02 (dd, J = 13.2, 6.6 Hz, 1H), 1.90-1.84 (m, 1H), 1.76-1.63 (m, 4H), 1.49 (d, J = 7.2 Hz,
1H), 1.41-1.33 (m, 2H), 1.31-1.24 (m, 5H), 0.88 (t, J = 6.8 Hz, 3H) ppm. BC{*H} NMR (125 MHz,
CDCls): 6 = 177.6, 82.4, 80.6, 74.1, 73.2, 37.5, 33.6, 33.0, 31.8, 28.1, 25.2, 22.6, 21.2, 14.0. ppm.
HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C14H260sNa 297.1672; Found 297.1670.
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H NMR (500 MHz, CDCl3) and “*C{*H} NMR (125 MHz, CDClz3) of compound 16b
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H NMR (400 MHz, CDCl3) and ¥C{*H} NMR (100 MHz, CDCls) of compound 16c
=] NANENONLE YT TNOAIRNOONTAIOSTNONNMNMONOVT TNODVNNHNOMNITITNO T
© VOVILLINOMNMANHOONMANHOVNHONLVIIOOVLINIMONHODVDVINOWWONH O ®® O
RAF-AKJ-546-1H N VWOVVVOVIIIITMNMNMNMNNIE~NOOOOOONDPVPEOONE~NOOOOLITITMM OO O O
~ TYTIIIILIIILIILTILSIOONNNNNNNNAAAAAAAAAAAAAAAAHOO OO
Current Data Parameters
NAME RAF-AKJ-546-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190514
Time 23.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 54274
SOLVENT CcDC13 OMOM
NS 16
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec C4H9
RG 64
DW 60.800 usec O
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec O
TDO 1
CHANNEL £1
NUC1 1H
3 14.75 usec
PL1 -1.00 dB
PLLW 0.56200695 W
SFOL 400.1324710 MHz
F2 - Processing parameters
ST 32768
400.1300102 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00
|
|
| |
i
! [
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 jul
o|w|o <« o~ o0 |[m |0 )
o|o|o o — ™| || 10 —
[NE=1=) [ o~ el o [}
©
— © < <O LW To} onNToOoN O
) o 0o 0o . QU AT O
RAF-AKJ-546-13C N 7] YNNG ® 0 © dowN M
— o O~~~ T} ™M MmNNN —
CqHg
P
P
P! .
P! 14.
P! 10.562006:
P] 0.35871249 W
P! 0.29767781 W
SFO2 400.1316005 MHz
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

527



Current Data Parameters
NAME  RAF-AKJ-UNKOWN-1H

EXPNO 8
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130802

Time

INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG 2930

D 65536
SOLVENT cbci3
NS 21

D! 0
SWH 8223.685 Hz
IDRES _ 0.125483 Hz

F
AQ 3.9845889 sec
RG

DW 60.800 usec
DE 6.50 usec
TE 294.1K

D1 1.00000000 sec
TDO 1

= CHANNEL 1
1H

13.50 usec
-1.00 dB

PLIW 1056200695 W
SFOL 4001324710 MHz
F2 - Processing parameters

SF 400.1300095 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

OTBS

x_CO,Et

C4Hg
OH

8.0 7.5 7.0 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0 -05  -1.0 ppm
(=} b (=} Q| 2 |~ N —|© «©
S o =] | O o] | | © —
— o N o| |© ofl— o ™| :i' ©
© [+] 'Y
N o<} ~ N O O~ D [l OO A4 MmN < ™
© < o negaa A A~ RO O N N ©
© < N ~N~O oA (=} © MWW NS < < <
— - — N~~~ © MOMOOMOANNNAAA T
F2 - Acquisition Parameters
PROBHD 5 mm PABBO BB-
SOLVENT CDCI3
AR
o L OoTBS
B VR
L. C.H X COEt
CHANNEL f1
4719
Py st
CHANNEL {2
:
80.00 usec
PL13 14.50 dB
SI 32768
Sow
SsB
T T T T T T T T T T T T T T T T T T T T
210 200 190 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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EXPNu
PROCNO

CLr ent Data Parameters
AME

RAF-AKJ-433-A-1H
1
1

RAF-AKJ-433-A-1H

F2 - Acquisition Parameters

NS

30

0
10000.000

OGUVOOOO

CHANNEL f1
500. lJBDBED
1-1

13.
16.03060000

500.1300113
EM

0

Hz

3 Hz

sec

usec
usec

=

sec

MHz

usec
W

ing parameters
65

MHz

Date_ 20180901

cpset OTBDPS

P!?{JEEH’J‘ 5 mm PABBO BE}\S

oo PR X _CO,Et
SOLVENT CDC13

C4Hg

0.30 Hz |
0
1.00 “
]
I
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
(< 10 ) o — ) (o o~ ~ | fi0) 10
| |m ) ) ~ o| |o o| lolo G
<l = o N —l lo = o oo ||:
(] T OO DN TO = ® 0
<3 SORFON D~ O LoOSTOd W OYWLWON®ONMS
s R I R R R d8x8® 8 AILERIBTS
© SOOOMOANNNNNN NooSs<tdN o CHANBLBND < ™
— L B B B B I B B I I I | [l S N o MM MANANN o~
Current Data Parameers
AVE RAF-AKJ433-A-13C
EXPNO
PROCNO %
F2 - Acquisition Parameters
Date 0180901
Time_
INSTRUM spect
PROBHD_ 5 mm PABSO 85/
PULPROG 29pg30
SOLVENT CDCI3
NS 146
DS
SWH 29761.904 Hz
FIDRES ~ 0.454131 Hz
AQ 1.1010048 sec
RG 197.27 OTBDPS
ow 16.800 usec
DE 6,50 usec
TE 297.5 K
D1 1.00000000 sec A COZEt
DIl 6.03000000 sec C 4 H 9
TDO 1
= CHANNEL f1
SFOL 1257703637 MHz OH
NUC1 13C
P1 8.90 usec
PLWL  103.00000000 W
= = CHANNEL 2
SFO2 5001320005 Mz
c2
CPDPRG[Z wanus
CPD2 80.00 Usec
POWE. 16.00000000 W
PLW12 0.44556001 W
PLWI3 022411001 W
F2 - Processing parameters
si 32768
SE 1257578030 MHz
WD) EM
SSB
i 1,00 Hz
GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters

NAME RAF-AKJ-550-1H
EXPNO 4
PROCNO 1
F2 - Parameters

Acquisition
20

0190516

Hz
Hz
sec

usec
usec
4K
sec

ng parameters
327

400.1300102 MHz
EM

0.3

RAF-AKJ-550-1H

OMOM
X CO,Et

OH

W

10 9 8 6 5 4 3 2 ppm
o fe} [Te) < <O O | — [O) n
o ()] [ee) o oo O |1 ™M | ()]
— o — [N [Sisa) | |~ [N
N — [}
N © ~ © NDO SO < O OWN©®LN O
o < o @ R RS H0@ A0 O
RAF-AKJ-550-13C © < I © ONNOAN o w YOodwaN <M
— - - (o)) W MN~MNMNMNMNDMNS o uwn MmMmMmANN — -
Current Data Parameters
NAME RAF-AKJ-550-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20190516
Time 17.41
INSTRUM spec
PROBHD 5 mm PABBO
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS
DS
SWH 297 Hz
FIDRES 0 Hz
aQ
% OMOM
DE
o 0 X _CO,Et
D11 0.03 C4H9
TDO
MHz
usec
w
5 MHz
waltz16
80.00
16.00000000 W
0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
32768
125.7577954 MHz
EM
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME  RAF-AKJ-71-1H
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130625

Time 23.44

INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG 2930

D 65536
SOLVENT CcDCI3
NS 11

DS 0

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
R 32

bW 60.800 usec
DE 6.50 usec
TE 294.8 K

D1 1.00000000 sec
TDO 1

P1 13.50 usec

PL1 -1.00 dB
PLIW 1056200695 W
SFOL  400.1324710 MHz
F2 - Processing parameters
sl 32768

SF 400.1300095 MHz
o

WD

SSB 0

LB OHz

GB 0

PC 1.00

OTBS

OH

OH

9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 5 2.0 15 1.0 0.5 0.0 ppm
o < [sedisN) M| (0| () < N[
S o olo o||lm|e < < |
N — = Ol 0 ﬁ NN
I O
o O NO®OMNM O N®OOOd0Mmd © N
oo~ Mmoo M QaAXBVALIO S -~
— - D e N N (o] MOMOOMHONNNA A LY
Current Data Parameters ‘ ‘ \\/ // ‘ \ \ / \/ / / ‘ \/
NAME  RAF-AKJ-71-13C
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
ate_ 0130625
Time .47
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG zgpg30
TD 65!
SOLVENT CDCI3
NS 53
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 5
bw 20.800 usec
DE 6.50 usec
TE 295.3 K
D1 1.00000000 sec
D11 0.03000000 sec
B oTBS
CHANNEL f1 =
13C
8.75 usec \
-2.| B
56.53121948 W C4Hg OH
SFO1 100.6228298 MHz
= CHANNEL f2 =
CPDPRG[2 waltz16 o H
NUC: 1H
PCPD2 80.00 usec
PL2 -1.00dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
S| 32768
SF 100.6127744 MHz
wbw EM
SsB 0
LB 1.00 Hz
GB
PC 1.40
" A
T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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u
NAME
EXPNO
PROCNO

F2 -
Date

Time
INSTRUM

PULPROG
TD
SOLVENT
NS

DS
SWH

PROBHD 5 mm

20180904
9.08
spect

14.75 us
-1.00 dB

10.56200695 W
400.1324710 MH

sing parameters
3276

uisition Parameters

ec

z

27
400.1300099 MHz
EM

RAF-AKJ-437-1H

C4Hg

OTBDPS

X OH

OH

™ (o o | [ [N ollo] |v| [of+|~|o
[SIRIQN o O || ol [ [m[m|—H[~
< |w© N | ] ] [m]wov|m
MO © JO F NN
RAF-AKJ-437-13C EEREE R #888RRg 2838282y
WMo D DO NS . 2
MMMMMANNNNN NINNOWAM O MmN~ ND S
Addddd A A A A NN~ N~O MMONNNAA
Current Data Parameters
NAME RAF-AKJ-437-13C
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 2018090
9.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 65536
SOLVENT
NS
DS
SWH
FIDRES
B OTBDPS
RG
bW
DE \‘\\\
TE 7.
D1 1.00000000 C4Hg OH
D11 0.03000000
TDO 1 OH
”””” CHANNEL fl ========
NUCL 13C
Pl 8.50 usec
PL1 -2.00 dB
PL1W 56.53121948 W
SFO1 100.6238364 MHz
CHANNEL f2 =
waltzl6
1H
80.00 usec
-1.00 dB
13.69 dB
14.50 dB
10.56200695 W
0.35871249 W
0.29767781 W
400.1316005 MHz
- Processing parameters
100.6127736 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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H NMR (400 MHz, CDCls) and *C{*H} NMR (100 MHz, CDCls) of compound 18c

O~ OO HOMOWM OV A 1O T O OFTOFTONOTOANTOMOLAMNHOMOOAILTTIT ATNANNTOOETOD AT MOUODANAMNAHAN O
OO~ M HOOETUOLLTOUOF AODNDVDOMANANADNDNOMANAODNDOODOLHMONOTMONNDDOWAHOMEOMNOO WIS LW
N~ OVOWOVOVWWOWOVTELOVOVWLOVVOWOVWOONWULSITIIITITIOONOTITITOOOONNNNNTTTIONONMNDNNNNNNN — — O 00
OISO NNNANNNNNNNNNAAAAAA A A A A A A A AAOOO

Current Data Parameters
NAME RAF-AKJ-MOM-ALLYLALCOHOL-1H
EXPNO 1
PROCNO 1 RAF-AKJ-MOM-ALLYLALCOHOL-1
F2 - Acquisition Parameters
Date_ 20190518
Time 20.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 54274
SOLVENT CDC13
NS 13
Ds 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
a0 3.2998593 sec
RG 32
DW 60.800 usec
DE 6.50 usec e S J A S o // /
TE 296.8 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 OMOM
NUC1 1H
Pl 14.75 usec
PL1 -1.00 dB AN
PLIW 10.56200695 W C4H9 OH
SFO1 400.1324710 MHz
F2 - Processing parameters OH
SI 32768
SF 400.1300101 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[
| ]
l I |
T T T T T T T T T T T
10 9 8 7 6 5 4 2 1 0 prm|
™ o ['e) oM O |o ™M N O e
— — — N[O O [ [N (=] [Te] o
N N N N N e | [soll"e] ™
RAF-AKJ-MOM-ALLYLALCOHOL-13( & R 5 PNO®®m O 1 Lo NTN  ©
o~ 0 NMmQ©Om N M~ QAN <
o N © A N~N~ O o n M MO N (323
— (o] 0 M~ M~~~ © n M MmmMmAN N -
F2 - Acquisition P
Dat 20
C4Hg OH
- Processing parameters
32768
00.6127766 Mz
B
0
1.00 hz
1.40
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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RAF-AKJ-72-1H

Current Data Parameters
AF-AKJ-72-

NAME
EXPN 11
PROCNO 1

F2 - Acquisition Parameters
D 20130
23.39

spect
5 mm PABBO BB-
2930
65536

cDpel3
15
0
8223.685 ¢
0.125483 H
3.9845889 s

OTBS OAc

36
60.80
6

294.
1.0000000

CaHg

CHANNEL £1

13.50 usec
-1.00 dB

10.56200695 W

400.1324710 MHz

Current Data Parameters.
NAME  RAF-AKJ-72-13C

EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130629

Tim:
INSTI
PROBHD_5mm PABBO BB
PULPROG __2gpg30

D 6
SOLVENT ~CDCI3
NS 4
DS 1
SWH_ 24038461 Hz
FIDRES 0366798 Hz
AQ 1488 sec
B OTBS  OAc
ow 20.800 usec
DE 6.50 usec
TE 294.9 K
D1 1,00000000 sec

DIl 0.03000000 sec
DO 1

(:4f{g

OH

56.53121948 W

SFO1  100.6228298 MHz

HANNEL f:
CPDPRG[2  waltz16
NUC2 1)
PCPD2 80.00 usec
PL2 -1.00 dB
PLI2 1450 dB
PLL 14550 dB
PL2W 1056200695 W
PLI2W 029767781 W
PLI3W 029767781 W
SFO2  400.1316005 MHz

F2 - Processing parameters
sl 32768

SF_ 1006127736 MHz
Wi EM

F2
5T
SF 400.1300093 MHz
o
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
|
|
I I
|
|
| i
oy i
T T T T T T T T T T T
10 9 8 7 6 5 4 3 1 0 ppm
o (o)) wn — |00 | | mn ™
oo o oo o|lo|o|— — o o
— — — ||| feo} o~ 0
9
= [Some)
~ n o NO MO OO ONHdNO oo
S 4 g n88I 8 ERBRIWLSS3 %3
- - - I e S e MM OMOANNNNAA o

/D!
SSB
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

ppm
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Current Data Parameters
NAME

EXENO ‘ ! RAF-AKJ-445-1H

PROCNO

quisition Pa
Date_ 20180905
13.25

me
STRUM spect
PROBHD 5 mm PABBO BB-
PULPROG

>
SOLVENT
N

0
8223.685 Hz
0.151522 Hz
3.2998593 sec

22.6
60.800 usec
50 usec

296.0 K
1.00000000 sec
1

CHANNEL f1 =

1E
14.75 usec
-1.00 dB
10.56200695 W

400.1324710 MHz

F2 - Processing parameters

s 32768

400.1300098 MHz
EM

ST = T

OTBDPS OAc

C4Hg X

OH

0
0.30 Hz
0
1.00
I ]
I
| |
ho o i
T T T T T T T T T T
10 9 7 6 5 4 2 1 0 ppm|
o o o~ O[Ol (o] [ee][To) } [en)
o — oo (o)) oo | [ |0y w|M | ||O
< Xl —|O (=] N ) oo | [
= TCOITNONO O~ I~
© DONHN®ON O © 0w © DT HADO T O ©
o WL GG DN O MO WwN MO~ OMLDOMa
~ NOMOMMANNNNN NGO OWwA Y CHNANONS O™
— PR i IR R R R J JR IR | NSNS~ O NOONNNN A
Current Data Parameters.
NAME ~ RAF-AKJ-445-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 0180905
Time 1327
INSTRUM  spect
PROBHD 5mm PABBO BB-
PULPROG 20pg30
SOLVENT CDCI3
NS 40
Ds
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 12582912 sec
RG 1030
bW 19.200 usec
DE 6.50 usec
TE 296.1K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
BZSDLIS;C
PLL -
Pliw  sosasaw OTBDPS OAc
SFOL 1006238364 MHz
CHANNEL f2
CPDPRG[2  waltz16 \
W e C.H
PL2 0 dB. 4119
PL12 1369dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W O H
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
sI 32768
SF. 100.6127806 MHz
W EM
SsB 0
LB 1.00 Hz
GB
PC 140
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters RAF-AKJ-553-R-1H
RAF-AKJ-55

1H

1
PROCNO 1

20190520
10.5

10000.000 H;
0.152588 Hz

AQ 3.2767999 sec

RG

D

DE

o OMOM  OAc

TDO

CHANNEL f1
500.133088

1 C4H9

13.35 usec

16.00000000 W

OH

Processing parameters
ST 65536

SF 500.1300133 MHz

0
0.30 Hz
0

1.00

)

=

o1

10 9 8 7 6

N -

1.30
1.28
3.32

- -

6.55

Ppm

RAF-AKJ-553-R-13(

170.78]
—131.42]
——126.80)
—96.75

Current Data Parameters
NAME RAF-AKJ-553-R-13C
EXPNO 2
PROCNO 1

ition Parameters
20190520
10.59

spect

5 mm PABBO BB/

zgpg30

65536

cbCl3

70

0
29761.904 Hz
0.454131 Hz

1.1010048 sec

197.27

16.800

6.50

296.9

1.00000000

0.03000000
1

OMOM

C4Hg

OH

CHANNEL f1 =
125.7703637 MHz

8.90 usec
103.00000000 W

CHANNEL f2 =
500.1320005 MHz
1H

waltzl6é
80.00 usec
16.00000000 W
0.44556001 W
0.22411001 W

PLW13

F2 - Processing parameters
SI 32768
SF 125.7577936 MHz
WOW E

0
.00

0
BC 1.40

OAc

—55.85

34.19
33.13

3184 |[3766
_—25.21
—22.58

b

b

2094 |53
—14.02

T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110

100 90

T
80

T
70

T
60

T T
50 40

T
30

T
20

10

0

ppm
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1 13 1
H NMR (400 MHz, CDClIs) and “*C{"H} NMR (100 MHz, CDCl3) of compound 5d
[=) WO OANLETNOMOUOOUWOOUNIFTANOLIAITETMNMAOAOEVOMMWOWOWWOWUOUINNANANSTOWOOM
it} NNV M IO TNANOLANHNTOMAHOVONOTMNMHAAS™ O TOWOWNSLN
~N VO~ LVLOVOVOUNUIIIITTNOOETMONOANNNNNNAAOOLIIIIONOMNMNOMNMNN NN OO
Current Data Parameters
NAME F-AKJ-73-1H
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130703
Time 1.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 4
DS l}
SWH
FIDRES
2Q
RG
m OH OAc
o1 0000000 sec
?éo A.JUJUJLJLl, ec \
= === CHANNEL £l C4H9
13.50
13.56262}\%‘33 W OH
400.1324710 MHz
Processing parameters
32768
400.13000 MHz
EM
0
0.30 Hz
0
1.00
!
|
||
[ oy
I L
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 pem|
oo o o wn o || jo o
oo o) — o AN | — A
il o o o aille o o
RAF-AKJ-73-13C 8 S O AN dNNOOd %
i < © MO O~ M ©MoNANO O O
~ » NNOOoS CMHAIBNS ™
pi] - o [N NS N N OOHMNNN o
OH OAc
\
C4Hg
OH
I
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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1 131
H NMR (400 MHz, CDCls3) and *C{*H} NMR (100 MHz, CDCls) of compound 10
RAF-DG-18-1H © Q0N © 0 NmOoOWLT NN 5
N bt e '!QQ'!‘-’.‘!“!N.“."‘!N. S
~ L R I FrrrrrErEEET ?
Current Data Parameters | W N % |
NAME RAF-DG-18-1H
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date 20190418
Time 14.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 54274
SOLVENT cDcz
NS 16
DS
SWH 8223685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 6.35
DwW 60.800 usec
DE 6.50 usec
TE 2983 K
D1 1.00000000 sec
Too 1 TBSO/\/\/\/OH
= = CHANNEL f1 ==
NUC1 1H
P1 14.75 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing paramsters
Sl 32768
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T
9 8 7 6 5 4 2 1 0 ppm
T3] <trie =] ['=]
58T §9 Y5220 S 5
Current Data Parameters : : . NI <
NAME  RAF-DG-18-13C NN 3D FJIRRL X I}
EXPNO 6
o N2t VA |
F2 - Acquisition Parameters
Date_ 20190418
Time 14.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1!
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TD( 1
00
PL1IW 56.53121948 W
SFO1 100.6238364 MHz
CPDPRGJ[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127756 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm)
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'H NMR (400 MHz, CDClIs) and *C{*H} NMR (100 MHz, CDClIs) of compound 19
RAF-DG-21-1H 8 R EEEE SIECER% DERU3R9RORISSINANE 3
Qurrent Data Parametere | \\// \\V \V V M/ %m/)/ |
EXPNO 11
PROCNO 1

F2 - Acquisiion Parameters
Date_ 2019050

Time 1.28

INSTRUM spect
PROBHD & mm PABEO EB-
$ULPROG zg30

54274
SOLVENT CDCI3
NS 19

DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 806
DW 60.800 usec
DE 6.50 usec
TE 2976 K
D1 1.00000000 sec
TDO 1 O
CHANNEL f1 =:
1H
14.75 usec =
-1 OEt
10.56200695 W
SFO1 400.1324710 MHz TBSO
F2 - Processing parameters
sl 32768
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30Hz
GB 0
PC 1.00
1 h .l L | A
T T T T T T T T T T T T T T T T T T T T
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm
ol - o o o cilailed| |o ©
RAF-DG-21-13C
] : z 382 8% EEN585S 5
~ 3 [} NN a8 o ool o 0
- - - ~ =~ @ DD HANNT g
Current Data Parameters | | \ \ , \ \/ \/ | ‘ |
NAME  RAF-DG-21-13C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190501
Time
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 36
SOLVENT CDCI3
b
0
SWH 26041.666 Hz O
zgRES 0.397364 Hz
1.2582812 sec
RG >
DW 19.200 usec OEt
T 2TOK
DI 1.00000000 sec TBSO
D11 0.03000000 sec
TD 1
== CHANNEL {1 ========
13C
8.50 usec
PL1 -2.00dB
PLIW 56.53121948 W
SFO1 100.6238364 MHz
== CHANNEL f2 =
[2 waltz16
1H
80.00 usec
-1.00dB
13,69 dB
14.50 dB
1056200895 W
0.35871249 W
0.29767781 W
SFO2  400.1318005 MHz
F2 - Processing parameters
S| 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB [
PC 1.40
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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RAF-DG-AD-REC-1H

Current Data Parametars
NAME  RAF-DG-AD-REC-1H
5

EXPNO

PROCNO 1

F2 - Acquisiion Parameters
Date_ 20190711

Time 15.17
INSTRUM spect
PROBHD 5 mm PABBC BB-
PULPROG 2930

D 54274
SOLVENT CDCI3
NS 20

DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
ag 3.2998593 sec
161
DwW 60.800 usec OH
DE 6.50 usec
TE 296.7 K
D1 1.00000000 sec
TDO 1 o)
======== CHANNEL f1 ======== TBSO
NUCH 1H 6}
P1 14.75 usec
PL1 -1.00 dB
PLIW 1056200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
Sl 32768
SF 400.1300102 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T
9.0 85 80 75 70 65 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm
== ol =ll= =| ol |=f =) ©
raf-dg-ad-chiral-13¢c 3
3 N N - o b o9 8 n o o
CurentDatn Pavamoiors dhegt @ 2 Ergsg 53
NAME  raf-dg-ad-chiral-13¢ - B Rk 8 8 8 OaNNr L]
EXPNO 3
roco N/ AT %
F2 - Acquisition Paramelers
Date_ 0190711
Time 15.08
INSTRUM spect
PROBHD 5 mm PABBO BE-
PULPROG 2gpg30
TD 65536
SOLVENT CDCI3
NS 18
DS
SWH 26041.666 Hz
FIDRES 0.387364 Hz
AQ 1.2582912 sec
RG 2050
DWW 19.200 usec
DE 6.50 usec
'ISE 207.1K
1 1.00000000 sec
D11 0.03000000 sec OH
1
PL1 -2.00 dB (0]
PL1W 56.53121948 W TBSO
SFO1 100.6238364 MHz O
=== = CHANNEL {2 ========
CPDPRG[2 waltz18
NUC2 1H
PCPD2 £80.00 ussc
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871248 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing paramelers
S| 32768
SF 100.6127818 MHz
WDW EM
SSB 1]
LB 1.00 Hz
GB 0
PC 1.40
" o o m |
e e Y " "
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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'H NMR (400 MHz, CDClIs) and *C{*H} NMR (100 MHz, CDCIs) of compound 21a
T OO N NN OO N NN NN N NOD NOMODOO RO TONNOOTNTON OO TN NOTOD TORDND IO MO NG D
DOVOVONNATTODDXNROONOWOLVONANAIODIANTANATOOIRONIIINNAONODROITNALHO DN IO T O
OHOHOHOHNHMMMNMNNMOHANNNDOUOONOOOSITMNMOVOVOVOORNNNOOOOOONULUOOLOLLOLLLOMISISISIIIIEIIMN VOO S
T T ITTTTTISTISTTTTOOOANANANANNNNNAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAO O OO
P S S S . L
RAF-DG-TBS-DHQ-1H
ICurrent Data Parameters
NAME  RAF-DG-TBS-DHQ-1H
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 2021041
ITime 21.06 h
INSTRUM Avance
PROBHD Z163739_0237 (
PULPROG 2930
ITD 51724
ISOLVENT CDCI3
NS 7
DS 0
ISWH 8620.689 Hz
FIDRES 0.333334 Hz
IAQ 2.9999919 sec
RG 13.008 oTBS
DW 58.000 usec
DE 13.14 usec
ITE 297.8K
D1 1.00000000 sec
TDO 1 TBSO O
SFO1 400.3024719 MHz O
NUC1 1H
PO 2.67 usec
P1 8.00 usec
PLW1 21.61000061 W
F2 - Processing parameters
S| 65536
ISF 400.3000094 MHz
DW EM
SSB 0
LB 0.30 Hz
IGB 0
PC 1.00
| \.l J L
T T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
]t} S ol e =N S =)
| N | [ | (O [ee] N
— —
-
RAF-DG-TBS-DHQ-1H % 28885 R R BIBINE ngche
N~ WNNOO o @ WL W~ < 1616
Current Data Parameters - © M~~~ Oo - © M O NNN o
NAME ~RAF-DG-TBS-DHQ-13C ‘ ‘ \‘ / ‘ ‘ ‘ \ \ \ \ \ / \. /
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210412
Time 21.07h
INSTRUM Avance
PROBHD Z7163739_0237 (
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 31
DS 0
SWH 27777.777 Hz
FIDRES 0.847710 Hz
AQ 1.1796480 sec
RG 101
DW 18.000 usec
DE 6.50 usec OTBS
TE 297.9K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1 o)
SFO1 100.6669898 MHz
NUC1 13C TBSO O
PO 2.67 usec
P1 8.00 usec
PLW1 98.44999695 W
SFO2 400.3016012 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 21.61000061 W
PLW12 0.17075001 W
PLW13 0.08588400 W
F2 - Processing parameters
S| 32768
SF 100.6555239 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
Y g v W
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters

NAME RAF-DG-24-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190429
Time 21.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
ITD 4
SOLVENT CDCI3
NS OTBDPS
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz
IAQ 3.2998593 sec o
RG 40.3
DW 60.800 usec TBSO o)
DE 6.50 usec
ITE 297.8K
D1 1.00000000 sec
ITDO 1
[E======= CHANNEL 1 ========
NUC1 1H
P1 14.75 usec
PL1 -1.00 dB |
PLIW 10.56200695 W |
SFO1 400.1324710 MHz [
I I |
F2 - Processing parameters [ \ 1 ‘“ i
Si 32768 A i L L
o
I I I I I I I I I I I
11 10 9 8 6 5 4 2 1 0 ppm
ol @l — N A o —
<o old ol il [Hldo|d] oo ©
RAF-DG-24-13C & ER525%58 NS DO
0 EEREE TS GRERE & 83&555- 83 8
Giren Dy Poavemre = pEagdady 3RRER ¢ EEERREL: D
EXPNO 2
i NN N/ VNNV /7 |
F2 - Acquisition Parameters
Dats_ 20190429
Time 21.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPRCG 2gpg30
1D 536
SOLVENT CDCI3
NS 49
DS 0
SWH 26041666 Hz
FIDRES 0.397364 Hz
ag 1,25;%%%12 sec
oW 19.200 usec OTBDPS
DE 6.50 usec
TE 297.7K
] 1.00000000 sec
Di1 0.03000000 sec
TDO 1 0
TBSO
======== CHANNEL f1 ======== (o)
NUC1 13C
P1 8.50 usec
PL1 -2.00 dB
PLIW 5653121948 W
SFO1  100.6238364 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltz16
uc2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 12.69 dB
PL13 14.50 dB
PL2W  10.56200695 W
PL12W  0.35871249 W
PLI3W 029767781 W
SFO2  400.1316005 MHz
F2 - Processing paramelers
Sl 32768
SF 100.6127690 MHz
WD EM
SSB 0
1.00 Hz
0
1.40
T T T I T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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'H NMR (400 MHz,

RAF-DG-WITTIG-2-1H

Current Data Parameters
NAME RAF- DG WITTIG-2-1H

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date 20191014
Time 15.24
INSTRUM

spect
PROBHD 5 mm PABBO BB-
PULPROG

D 54274
SOLVENT
NS

DS o
SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 718 OH O
DW 60.800 usec
DE 6.50 usec TBSO N
TE 296.0K OEt
D1 1.00000000 sec
TDO 1 OH
== CHANNEL 1 ===
1H
P1 14.75 usec
PL1 -1.00 dB
PLIW 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
Sl 32768
SF 400.1300095 MHz
WDwW EM
SSB 0
LB 030 Hz
GB 0
PC 1.00 L
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
- [=] oi |- <t =11E) o ©
RAF-DG-WITTIG-2-13C
2 2 2 488L3E3 5233938 5
= = B RRERREE BRERRER 9
Current Data Parameters ‘ ‘ | N // \ / \ \/ \ ‘ } , |
NAME  RAF-DG-WITTIG-2-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
D l 01910
15 EB
INSTHUM sp
PROBHD 5 mm PABBO BB-
PULPROG zgpa30
TD 65531
SOLVENT CDCI3
NS 49
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG
DWW 19.200 usec
DE 6.50 usec
TE 296.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDo 1
= == CHANNEL {1 ======== OH O
Vsl 13C
1 8.50 usec
PL1 -2.00 dB TBSO AN
PLIW 5653121948 W OEt
SFO1 100.6238364 MHz
======== CHANNEL 2 ======== OH
CPDPRG[2 wﬂtzﬂ 6
1
PCPD2 80.00 usec
PL2 -1.00dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871248 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
g? - Processing parameters
SF 100.6127726 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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IH NMR (500 MHz, CDCls) and *C{*H} NMR

E85888
P = g

Cunent Dala Parameters

NAME  RAF- DG WITT-TBS-DHQD-1H
EXPNO

PROCNQ 1

F2 - Acquisiion Paramelers
Date. 20210424

SFO1
NUC1

1
PLW1

== CHANNEL f1

Time 23.33
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG 7g30
D 65536
SOLVENT CcDCI3
NS 16

[25) 0

SWH 10000.000 Hz
FIDRES 0.152508 Hz
AQ 3.2767999 sec
RG 9.28

DWW 50.000 usec
DE 6.50 usec
TE 296.5 K

D1

1.00000000 sec
1

500.1330885 MHz
1H
13.35 usec
16.00000000 W

F2 Pmuesslng parameters

S(JU Ijl)[)ljd MHz
EM

0
0.30 Hz

[
1.00

V

TBSO

4.17|
415

OTBS 0

OEt
OH

LA \ L
T T T T T T T T T T
9 8 7 6 5 a 3 2 1 0 ppm
- - o el == ciledles| ol
RAF-DG-WITT-TBS s
p 2 p EEEEEE: YER2ERAIY  gug
et D Pt cDHOD1ae & h s RREREBE BRHLQYLET T
Rafo 4 | | | N NN N
F2 - Acquisition Parameters
Date 20210424
Time 23.35
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 23
D 0
SWH 29761.904 Hz
FIDRES 0454131 Hz
AQ 1.1010048 sec
RG 197.27
DwW 16.800 usec
T Tk OTBS 0
e
11 sec
Too 1 TBSO AN
OEt
OH
1 8.90 usec
PLW1 103.00000000 W
= CHANNEL 2 ==
SFO2 500.1320005 MHz
UC2 1H
CPDPRG[2 wallz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
sl 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
PP W i oy . s
I T T T T T T T T T T T T I T I T I T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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Current Data Parameters

NAME RAF-DG-27-1H
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190505

Time 15.37
INSTRUM spect

PROBHD 5mm PABBO BB/

<
<
<l“
|—<

1. 236

PULPROG 2930
TD 536
SOLVENT CDCI3
NS 50
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz OTBDPS O
AQ 3.2767999 sec
RG 53.37 TBSO X OEt
DW 50.000 usec
DE 6.50 usec OH
TE 297.9K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters P
sl 65536 )
SF 500.1300133 MHz [ I |
WDW EM |
SSB 0 \ I
LB 0.30 Hz i
GB 0 A
PC 1.00
T T T T T T T T T T T T
11 10 8 7 5 4 3 2 1 0 ppm
S||S S S S| 9|9l S||o S|NIH|o S
< © ~ ~ N AN =Nk wimoo ©
[Te} NADNDOOONOON®LWON
- MOONMNNODDOO OO WO~ motosgs o< NMMONSNAHOLWO o
© TSSO NOSDDNNN® NOM™~O®@ o MINOWoO-dY M N
© TOMOHOOMMOMHOANNNNNN NNOWON MO OONOANNOONOD O Ln
- A A A A A A A A A A A MNMNNNN OO MOMOHOMONNNN-AAA v
Current Data Parameters
NAME  RAF-DG-27-13C
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190505
Time 15.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDCI3
N 47
be o OTBDPS O
SWH 29761.904 Hz
FIDRES 0454131 Hz TBSO AN
AQ 1.1010048 sec OEt
RG 197.27
DW 16.800 usec OH
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ====:
SFO1  125.7703637 MHz
NUC1 13C
P1 8.90 usec
PLW1  103.00000000 W
=z======= CHANNEL f2 ====
SFOZ 500.1320005 MHz
uc2 1H
CPDPRG[Z waltz16
PCPD2 80.00 usec
PLW2  16.00000000 W
PLW12  0.44556001 W
PLW13  0.22411001 W
F2 - Processing parameters
Sl 32768
SF 125.7577930 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
— | (NS || N A U
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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IH NMR (400 MHz, CDCls) and *C{"H} NMR (100 M

z,CD

@)

I3) of compound 23c

§ £2e 825232953 AEAREENRE2YRE 8
~ 6w FFmmmnnn NNl rr-==0 =}
RAF-DG-100-1H
Current Data Parameters
NAME  RAF-DG-100-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191016
Time 1540
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
T 54274
SOLVENT CDCI3
NS
DS 0
SWH 8223.685 Hz
FIDRES 0.151522 Hz OH
ag 3.2998593 sec TBSO
32
oW 60.800 usec X OH
DE 6.50 usec
TE 296..
D1 1.00000000 sec
TDo 1 OH
= CHANNEL f1 ==
1H
14.75 usec
-1.00 dB
10.56200695 W
400.1324710 MHz
F2 - Processing parameters
Sl 32768
SF 400.1300095 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1 L. -
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 (i} ppm
o ol |rlodled ol © o ©
SO
a0 8832538 923585 o
Current Data Parameters N N e : L9 Q9 ? )
NAME RAF-DG-100-13C a9 NN ] R RN 0
EXPNO 2
o 4 i NV WD
F2 - Acquisition Parameters
Date_ 191016
Time 15.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 36
SOLVENT CDCI3
NS 19
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1 OH
= CHANNEL f1
NUC1 13C TBSO NN
P1 8.50 usec OH
PL1 -2.00 dB
PLIW 56.53121948 W
SFOL  100.6238364 MHz OH
== = CHANNEL f2
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
S| 32768
SF 100.6127752 MHz
WDW EM
SSB
LB 1.00 Hz
T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm)
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Current Data Parameters

| =

RAF-DG-DIBAL-DHGD-1H

'H NMR (400 MHz, CDCls) and *C{*H} NMR (100 MHz, CDCIs) of compound 23a
3 SRR R R LR R E R R R R R R R A R A R A L R R R L

NAME RAF-DG-DIBAL-DHQD-1H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210426
Time 19.39h
INSTRUM Avance
PROBHD Z163739_0237 {
PULPROG zg30
D 51724
ﬁgLVENT cDCiz OTBS
11
Ds 0
SWH 8620.689 Hz TBSO N
FIDRES 0.333334 Hz OH
AQ 2.9999919 sec
RG 32
DW 58.000 usec O H
DE 13.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.3024719 MHz
NUC 1H
PO 2,67 usec
P1 8.00 usec
PLW1 21.61000061 W
F2 - Processing parameters
Sl 65536
SF 400.3000095 MHz
WDW EM
S5B 0
LB 030 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 ppm
g G| [B[R[2 g 18 |8 g ]
o - |- ||| |~ © o o
- -
89 NNAND OO <M OWo N
RAF-DG-DIBAL-DHQD-13C N MO W™D o O®B®RHMO 98K
M N NNOSANM® N~ oA LW N 0 0 < < 10
Current Data Parameters I S~~~ oo M0 N A o
NAME RAF-DG-DIBAL-DHQD-13C ‘ ‘ \/ // \/ \ \/ \ \ \/ \‘/
EXPNO 13
PROCNO 1
F2 - Acquisition Parameters
Date_ 10426
Time 19.41h
INSTRUM Avance
PROBHD Z163739_0237 (
PULPROG 2gpg30
TD 65536
SOLVENT CDCI3
NS 50
DS 0
SWH 27777.777 Hz
FIDRES 0.847710 Hz
AQ 1.1796480 sec
RG 101 OoTBS
DW 18.000 usec
DE 6.50 usec
TE 299.1K TBSO \
DI 100000000 sec OH
D11 0.03000000 sec
TDO 1
SFO1 100.6669898 MHz O H
NUC1 13C
PO 2.67 usec
P1 8.00 usec
PLW1 98.44999695 W
SFO2 400.3016012 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 21.61000061 W
PLW12 0.17075001 W
PLW13 0.08588400 W
F2 - Processing parameters
Sl 32768
SF 100.6555151 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" L " Ly " f " Logb Lo " " sk
S iy AR - Y A i
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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RAF-DG-30-1H

Current Data Parameters

NAME RAF-DG-30-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 2019050

Time 12.41
INSTRUM spect

PROBHD 5§ mm PABBO BB/
PULFROG 2g30

O 65536
SOLVENT cDCI3
NS 11

DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 32767999 sec
RG 30.72
DW 50.000 usec
DE 6.50 usec
TE 2976 K
D1 1.00000000 sec
TDO 1

======= CHANNEL f1 ===
SFO1 500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1 16.00000000 W

F2 - Processing parameters

65536
SF 500.1300116 MHz
WD EM

TBSO

OTBDPS

X OH

OH

SSB ]
LB 0.30 Hz
GB 0 ‘
PC 1.00
A L w
T T T T T T T T T T T T T
1 10 9 8 7 6 5 4 3 2 1 0 ppm
5l 2 e [slz peeE [
| lo o =l=loile =ll=lloil |Bl=lala ©
RAF-DG-30-13C 3853852808 ® o
Gurrent Dala Parametere rE R R PR ELEEE L 28r8888%1 8
R D PTG Go25RARANS RRESRNGE E39RRUNE b
EXPNO 2
PROCNO 1
F2 - Acquisilion Paramelers
Dale_ 20189050
Time 1242
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 6
SOLVENT coel3 OTBDPS
NS
DS 0
SWH 29761.904 Hz TBSO NN
FIDRES 0.454131 Hz OH
AQ 1.1010048 sec
RG 197.27
bW 16.800 usec
DE 6.50 usec OH
TE 2976 K
D1 1.00000000 sec
D11 0.03000000 sec
TD 1
SFO1 1257703637 MHz
NUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
== CHANNEL f2 =:
500.1320005
NUC2 1H
CPDPRG[2 wallz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing paramelers
sl 32768
SF 125.7577948 MHz
WDW EM
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm|
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IH NMR (400 MHz, CDCls) and 13C{1H} MR (100 MHz, CDCI
FEE] 58 30883

RAF-DG-105-1H

Current Data Parameters
NAME  RAF-DG-105-1H
1

PROCNO 1

F2 - Acquwsil\un Parameters
20191129
|me 21.29
INSTRUM spect
PROBHD 5 mm PABBO BB-

PULPROG zg30
TD 54274
SOLVENT cpci
NS 14
DS 0
EVgEES 8223.685 Hﬁ OH
I 0.151522 Hz
AQ 3.2998583 sec TBSO N
RG 45.2
DW 60.800 usec OAC
DE 6.50 ussc
TE 298.0 K OH
D1 1.00000000 sec
1
P1 14.75 usec
PL1 -1.00dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 030 Hz
GB 0
PC 1.00 ]‘
L AN . o M
T T T T T T T T T
9 6 5 4 3 2 1 (] ppm
o - oiled ailleilled © -] ©
[} m N
2 €8 59338883 29N3293 3
Current Data Parameters o o~ NG IS i DN S It ] )
NAME ~RAF-DG-105-13C S ad KRRRRIB BBSLIRS 9
rrocto || N/ AR |
F2 - Acquisition Parameters
Date_ 20191129
Time 21.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT CDCI3
NS 109
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec OH
TE 299.0 K
D1 1.00000000 sec
DIl 0.03000000 sec TBSO NN
TDO 1 OAc
= CHANNEL f1 ==;
13C O H
PL1IW 56 53121948 %
SFO1 100.6238364 MHz
= CHANNEL 2 ==
CPDPRG[2 waltz16
NUC2 H
PCPD2 80. 00 usec
PL2 -1.00
PL12 13.69 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127744 MHz
WDW EM
SSB 0
LB 1.00 Hz
0
T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm|
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RAF-DG-ACn-TBS-DHQD-1F

Current Data Parameters
NAME  RAF-DG-. ACn TBS-DHQD-1H

PROCNO 1

F2 - Aequisition Parameters

Date 20210427

Time 16 19

INSTRUM

PROBHD 5 mm ABBO BB/
LPROG gﬂ

65531
SOL\JENT CDCIG
NS

12
D8 0 oTBS
SWH 10000.000 Hz
FIDRES  0.152588 Hz
AQ 3.2767999 sec TBSO ™
RG 30.72
ow 50,000 usec OAc
DE 850 usec
297.5
D1 1.00000000 sec OH
TDO 1
= CHANNEL 1 ===,
500.1330885 MH,
1H
13.35 usec
16.00000000 W
F2 - Processing paramelers
I 63536
SF 500.1300131 MHz
WDW EM
SSB 0
L8 0.30 Hz
GB 0
PC 1.00
! Ak l AU PN N |
T T T T T T T T T T T
9 8 7 6 5 4 3 0 ppm|
3 8 388 3828 88l (8 8
- - || S| | oo © o
<] ~ O
RAF-DG-ACn-TBS-DHQD-13C3 G 2 98323859 338383858 3gg
~ M N NNOY QNS ™ NN NS W0 <4 <15
Current Data Parameters — - NNNNNOO MOMONNNNA A v YW
NAME RAF-DG-ACn-TBS-DHQD-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210427
Time 16.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 66
DS 0 OTBS
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec TBSO A
RG 197.27 OAc
bW 16.800 usec
DE 6.50 usec
TE 297.8K O H

D1 1.00000000 sec
D11 0.03000000 sec
1

TDO
CHANNEL f1
SFO1 125.7703637 MHz
NUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
CHANNEL f2
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec

PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
Sl 32768

SF 125.7577890 MHz
EM

WDW

SSB 0
LB 1.00 Hz
GB 0

PC 140

T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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RAF-DG-ACN-1-1H
Current Data Parameters
NAME RAF-DG-ACN-1-1H
EXPNO 13
PROCNO 1
F2 - Acquisition Parameters
Date 20190718
Time 14.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROCG zg30
TD 54274
SOLVENT cDcIz
NS 13
DS
SWH 8223.685 Hz
FIDRES 0.151522 Hz
ag 3.2998592 sec OTBDPS
905
DW 50.800 usec TBSO A
DE 6.50 ussc OAc
TE 296.1 K
D1 1.00000000 sec
D0 1 OH
======== CHANNEL f1 ========
NUC1 1
P1 14.75 usec
PL1 -1.00dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
F2 - Processing parameters
Sl
SF 400.1300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 L
_.HA. M A LH_MJU e J
T T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
| |© bl =] o N~ el Bl 2] WniN|® |3 “w
© TCINNO IM d0 0 0 O
& chog habrons H45%838% 2WYIBIISEE
Current Data Parameters R BRIBBSAAJIJINE MR OGN Y M CHANNGCSNS O &
NAME  RAF-DG-33-13C — Ad A dAAAAAA A A MNNNNNOO HOOOMONNNNN 0
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190510
Time 9.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 655
SOLVENT CDCI3
NS 43
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
Al 1.1010048 sec
RG 197.27 OTBDPS
DW 16.800 usec
DE 6.50 usec TBSO A
TE 296.2 K OAc
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1 OH
=== CHANNEL fl1 ==
SFO1 125.7703637 MHz
NUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
S 32768
SF 125.7577900 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
AN A
T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm|
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RAF-AKJ-81-1H

Current Data Parameters
NAME F-AKJ-81-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20130711
Time 343

INSTRUM spect
PROBHD 5 mm PAEBO BB-
PULPROG 2930

TD 65536

SOLVENT cDClz

NS 14

DS 0

SWH 8223 685 Hz
0.125483 Hz

3.9845880 sec
2

60.800 usec
6.50 usec

2946 K
1.00000000 sec
1

trans:cis = 1:9

== CHANNEL f1 ==

! 6.1
13.50 usec
-1.00 dB

10.56200695 W

400.1324710 MHz

PL1W
SFO1

F2 - Processing parameters
Sl 32768
SF 400.1300076 MHz
Wi EM
0
0.30 Hz
0
1.00

5.7 ppm

1.28
2.29

6.16

ppm

6.47

FEY T RS
12.54 —

RAF-AKJ-81-13C

140.23

ent Data Parameters
AF-AKJ-81-13C

0 4
PROCNO 1

F2 - Acquisition Parameters
20130711
23.31

Date

Time
INSTRUM
PROBHD

PULPROG

™
SOLVENT
ns

DS

SWH

56.531219
100.6228298

CHANNEL f£2
waltz16
1H

F2 - Processing parameters
SI 32768

SF 100.6127712
WD EM
5B 0
LB
GB 0
BC

trans:cis = 1:9

—42.28

32.14
29.53

—_-26.10
2575

/
-
2267

T—~—18.04
——14.09
__—-4.49
T~.5.11

T T T T T T T T
210 200 190 180 170 160 150 140

T T T T
130 120 110 100

T
90

T T T T
80 70 60 50

T
40

T
30

T T T T
20 10 ppm
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1 1351
H NMR (400 MHz, CDCI3) and “*C{"H} NMR (100 MHz, CDCls) of compound 6b
2285833989582 REREB85838AR 85588832283 ESBSSBBSSQ&E»-E%SEESEHESE}E
RAF-AKJ-523(10)-1H
Current Data Parameters
EXBiD [ ey s30T 5885838
PROCNOQ 1 © 1016 16 10 10 10
F2 - Acquisition Paramsters \\\ | ///
Date_ 019041
Time 20.30 TBDPSO
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
T 54274 R M
SOLVENT cDci3 =0 =
NS 14
Ds 0 H H
SWH 8223.685 Hz
FIDRES 0.151522 Hz chjo — 14-
AQ 3.2998593 sec trans:cis = 1:9
RG 452
bW 60.800 usec
DE 6.50 usec
TE 296.1 K
D1 1.00000000 sec
TD 1
r T T T
1;& 35 LésBec 6.2 6.1 6.0 5.9 5 . 56 ppm
PL1W 1056200695 W
SFO1 400.1324710 MHz 8
F2 - Processing parameters -
Sl 32768
SF 400.1300095 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 i Jll
T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
=0 s =l =l - oo
RAF-AKJ-TS-THF-13C S RB3 & N NO o © ©©LwoTN ©
o ¥ o~ 0 ©omnowo e ool o
m o AN - (YR INEINE R Jd Jdoocwa o
R AR — QN ~ I~~~ ¥ OANNAN A
Current Data Parameters ‘ ‘ \ / ‘ \\\/// ‘ \\ \// ‘
NAME RAF-AKJ-TS-THF-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190818
Time 18.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 65536
SOLVENT cpel3
Ns 47
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
a0 1.2582912 sec
RG 2050
oW 19.200 usec
DE 6.50 usec
TE 295.2 K
D1 1.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL f1
NUCL 13¢
P1 8.50 usec
PL1 -2.00 dB
PL1W 56.53121948 W
SFO1 100.6238364 MHz
CHANNEL £2
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69 dB e 4.
PL13 1450 dB trans:cis = 1:9
PL2W 10.56200695 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127766 MHz
WDW EM
ssB 0
LB 1.00 Hz
GB 0
BC 1.40
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'H NMR (400 MHz, CDClI3) and *3C NM R(125 MHz, CDCls) of compound 6¢
§8%39555NC00883 g PN 328hAnEATB0RRREEE00RT
M~ e s R R o o = o of of of =f ] AN rrrErErE S, -~

RAF-AKJ-554-1H

Current Data Paramsters
NAME  RAF-AKJ-554-1H
EXPNO 1

PROCNC 1

F2 - Acquisition Parameters
Date 20190522

Time 041

INSTRUM spect
PROBHD 5 mm F’ABBO BB-
PULPROG zg30

\*%%%WW\V%%/#

5.96
5.92
591
5.90

——594

/
X

T 54274
SOLVENT cDcCl3
NS 25
DS 0
SWH 8223685 Hz
FIDRES 0.151522 Hz
AQ 3.2998593 sec
RG 161
DwW 60.800 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
—— GHANNEL f1 T T T T T ‘ T
1H
14.75 Usec 62 6.1 . 59 5. 57 56 pp
-1.00 dB
10.56200695 W
SFO1 4001324710 MHz -4 4
- =]
F2 - Processing paramsters
Sl 32768
SF 400,1300102 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
fs. rs_Ts. 33 s\srsﬂajfﬁjraj fﬂ rs_ :ﬂ a[a_ 3(2e] |2
- = riclolcl-lcl=icllel |a =lo el =
o) R
< -~ N OO0 OO o W O Moo A
. . LA~ OO0 M AN O el 4 OO o
oo 00 .
[seNes] — OO NNOWOIMS~~™~ W0 mn A NOWOWOWN -
— — [eaie)celic ol il et il il 0l L n MM MONNNN —
Current Data Parameters
NAM RAF-AKJ-554-13C
EXPb!O‘ 2
FrRoc ' RAF-AKJ-554-13C
F2 - Acquisition mxm\etew
Date_ 520
Time 7\ 58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT
b
giﬂl
FIDRE:
AQ
RG
Dw
DE
TE 2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
77777777 CHANNEL
SFO1 125.7
NUC1
Pl
PLWL 103.0000
= CHF\NNE}L L?
. 6001 W
0.22411001 W
Processing parameters
327
125 MHz
0
1.00 Hz
0
1.40
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm|
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Current Data Parameters
NAI F-AKJ-174-1H
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters

Date 31024
Time 1.16
INSTRUM spect
PROBHD 5 mm SEI 1H/D-
PULPROG 2930
65536

LVENT cDC13
11

0
8223.685 Hz
0.125483 Hz
AQ 3.9845889 sec

3

6.75 usec

-3.00 dB
16.73965454 W
400.1324710 MHz

F2 - Processing parameters
32768

400.1300102 MHz
EM

0
0.30 Hz
0

1.00

RAF-AKJ-174-1H

10 9

1.00

1.00

.0
1.02

1.24

1.12
2.35
1.43
5.39
.4

RAF-AKJ-74-13C

Current Data Parameters
NAME F-AKJ-74-13C
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters

Date 20130704

T » 23.48
spect

5 mm PABBO BB-
2gpg30
25536

ime
NSTRUM
OBHD
LPROG

TD 6
SOLVENT CDC13
NS 38

4

.00000000
.03000000 sec

o

CHANNEL f1

-2.00 dB
56.53121948 W
100.6228298 MHz

SFO1

CHANNEL f2
waltzlé

CPDPRG[2

usec
-1.00 dB
14.50 dB
14.50 dB
10.56200695 W
0.29767781 W
0.29767781 W
400.1316005 MHz

F2 - Processing parameters
SI 32768

SF 100.6127737 MHz
EM

0
LB 1.00 Hz
0

P 1.40

139.06

115.09

82.47
77.68
77.31

N

76.99
76.68
73.25

X

—41.88

_—31.98
——28.96
——26.00
——22.55
——14.00

T T T T T
210 200 190 180 170

T
160

T
150

T
140

T
130

120

T
110

T
100

T
90

80
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'H NMR (400 MHz, CDClIs) of compound 6g (trans:cis = 12:1)
833568 EhENBIRYEE 2 258

raf-dg-ttr-1h

Current Data Parameters ~ - o
NAME RAF-DG-TTR-1H-12-1 S8IBLBR
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date 20210128

Time

INSTRUM spect
PROBHD & mm PABBO BB-
PULPROG 2930

D 54274
SOLVENT CDCI3
NS 7

trans:cis = 12:1

DS 0
SWH 8223.685 Hz
FIDRES 0151522 Hz
AQ 3.2998593 sec
RG 508
Dpw 60.800 usec
DE 6.50 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
I T T T T T T 1
======== CHANNEL f1 ========
eanes N 6.1 60 59 58 57 56 ppm

P1 14.75 usec

PL1 -1.00 dB 8 8
PL1W 10.56200695 W d d
SFO1 400.1324710 MHz ° -

F2 - Processing parametars
Sl 32768

SF 400.1200095 MHz
WD EM

SSB 0
LB 0.30 Hz
B 1o
1 L_n_._”k_._
T T \ T T T T T T T T \
1 10 9 8 7 6 5 4 3 2 1 0 ppm
g5 (5] 5] @ fElsy @ @
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IH NMR (500 MHz, CDCls) and 13C{lH} NMR (125 MHz, CDCl5)
§5833888-895882¢ g

RAF-DG-THF-S1-1H

Current Data Parameters
NAME  RAF- DG THF-S1-1H
EXPNO

PROCNO 1

F2 - Acquisition F‘aramstsrs
Date_ 20191112

Time 0. 56

INSTRUM spect
PRCBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 16

DS 0

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 30.72

DW 50.000 usec
DE 6.50 usec
TE 2976 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330885 MHz
NUC1 1H

P1 13.35 usec
PLW1 16.00000000 W

F2 - Processing parameters
S

65536
SF 500.1300150 MHz
WDW EM

D
SSB 0
LB 0.30 Hz
0
PC 1.00

W

T
15 14 13 12 11 10 9 8 7 6

é :I ‘; (IJ -1 -2 ppm
B &8 EE T’Feh?ﬁ 3
- =lo lr=|len had [ 10 ©
S 9 RERRES 8 T 938883 8
] = gerreEd o T HE4de @
Current Dala Parameters | \\W/ | | \ \} z {

NAME  RAF-DG-TT-S1-DHQD-13C
2
PROCNO 1

F2- Acqulsmon Paramelers
Date_ 0417

Time 1 5 57

INSTRUM specl

PROBHD 5 mm PABBO BB/

PULPROG 2gpg30

TD 65536
SOLVENT CDCI3
NS 27

0
SWH 29761.904 Hz
FIDRES 0.454131 Hz

AQ 1.1010048 sec

RG 197.27

DwW 16.800 usec

DE 6.50 usec

TE 2944 K

D1 1.00000000 sec

D11 0.03000000 sec - -

TDO 1 ol =
======== CHANNEL f1 === H H
SFO1 125.7703637 MHz

NUC1 13C

P1 8.90 usec
PLW1 103.00000000 W

======== CHANNEL [2 ===
SFO2 500.1320005 MHz
NUC2

CPDPRG[2 wallz16
PCPD2 80.00 usec

PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W

F2 - Processing paramelers
32768

Ell

125.7577949 MHz
EM

B R L L LA L L L ) LA L) Lt L) L LA Ly e LA L LA LAy LA SR LA LA LAY LA

210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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H-H COESY spectra of compound 69’

RAF-DG-TT-5-1-DHQD-COSY¥ Hf
Hb Ha Ha' Hd'
Current Data Parameters
NAME ~RAF-DG-TT-5-1-DHQD-COSY Hc He Hd
2R V | |
F2 - Acquisiion Parameters - A\ — — — - "11“" — L‘— - - ‘L' ~ Ppm
Date_ 20210418 b]
Time 0.07 ? 1.5
INSTRUM spect .
PROBHD_ & mm PABEO BB/ R——
%‘LPHOG cosygpppaf -E_h‘ &
SOLVENT cocia 2.0
NS g ’
DS H
Eifes  SEgian
K Iz
AQ 0.3047424 sec " L
RG £1.42 g # 2.3
DW 146,800 usec
DE 8.0 usec
TE 204.5 K
D0 0.00000300 sec 3.0
D1 2.00000000 sec .
D11 003000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec L35
IN0  0.00026780 sec 4 .
———
NEL f1
ST
5 usec 4.0
13.35 usec .
P17 5000.00 usec — & I
PLW1  16.00000000 W — 4
PLWI0  3.16840005 W 45
DIENT CHANNEL =====
SM5Q10.100
1000 %
P18 1000.00 usec 5.0
F1 - Acquisition parameters = -
O 153 ]
SFO1 £00.1315 MHz
el 55
FaMoDE G
g Trocssspgemen
SF 5001300000 MHz - 6.0
wow Q3INE
sS8 0
IR NH

T
6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 ppm
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NOESY spectra of compound 6g’

a
He' y—Hd
TBSO __/ "Ha'

Ha Ha'

HO,

Hd'

H

Hf: o HCHb

Hc He

|

Al

- -
=
- Hb
= ", -
e B
= —
_l.-
el
5
=
.................. -..‘
'—- —
. - -
- #5
i e
-

il

~40

45
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RAF-DG-THF-S-2-1H

Current Data Parameters
NAME  RAF-DG-THF-S-2-1H
EXPNO 3

PROCNOC 1

F2 - Acquisition Parameters
Date, 20191111

Time 20.00
INSTRUM spect
PROBHD 5 mm PABBO BB/

PULPROG zg30
TD 65536
SOLVENT cpci3
NS

DS 0

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 30.72

DW 50.000 usec
DE 6.50 usec
TE 2983 K

D1 1.00000000 sec
TDO 1

P1 13.35 usec
PLWA 16.00000000 W

F2 - Processing parameters
65536

SF 500.1300149 MHz
w EM

DW
SSB ]
LB 0.30 Hz
GB 0
PC 1.00 J l l A
L I L
T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 -1 2 ppm
- =l =l = —lai el [~)] "]
RAF-DG-SPOT-2-13C 3 3
3 @ gRAyg8: 8 8 838r4 8
g = CENININCY T §gqy¢ @
Current Data Parameters | \\\V/ | | | \ J ‘ |
RAF-DG-SPOT-2-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181109
Time 2.56
INSTRUM spect
PROBHD 5 mm PABBO BE-
PULPROG zgpg30
T 36
SOLVENT CDCI3
NS a1
DS 0
SWH 26041.686 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec
TE 296.9K
D1 1.00000000 sec
D11 0.03000000 sec
TD 1
== CHANNEL f{ ========
131
8.50 usec
-2.00dB
56.53121948 W
100.6238364 MHz
IANNEL f2 ========
wallz16
1H
80.00 usec
-1.00 dB
13.69 dB
14.50 dB
10.56200695 W
0.35871249 W
P 0.29767781 W
SFO2 400.1316005 MHz
F2 - Processing paramelers
=l 32768
SF 100.6127723 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
B B B i B s B L B L B B B i ARAALLAS L
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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H-H COESY spectra of compound 6g

L

M

S

L

TBSO

Ha Ha'

He He ¢
A
| — _JI ll__,'

NIy

Hd'
HO, =
Hor Yy —cHd 12
) // ~Ha'
=0
Hf Hepp

Had'

Hd
_#_.J-’\ .-‘L;ﬂ'b\f'_, _ ppm

. # 5—1.5

; -2.0

-

~25

-3.0

-3.5

- 4.0

. P

5.0
5.5

6.0

5.0

4.5

40 35 30 25 20 15 ppm

RAF-DG-THF-5-2-COSY
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NOESY spectra of compound 69

RAF-DG-THE-S-2-NO2Y

Ha Ha'
He He Hfl Hd g
] Lih
. _,|1_ __J‘___ JI]__.-'I 1 I—— w'\- wfl A\V“\\ - ppm
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RAF-DG-TT-1H

Current Data Parameters
NAME RAF-DG-TT-1H
EXPNO 25

PROCNO 1
F2 - Acquisition Parameters
Date 20211028
Time 23.31 h
Ty
104450_0346 ( ‘rje = 1"

PULPROG ey trans:cis = 1.7
TD 54274
SOLVENT CDCI3
NS 25
DS 0
SWH 8223.685 Hz
FIDRES 0.303043 Hz
ég 3.2098593 sec

36
PW 60800 Lsec ‘B T T —
DE 6.50 usec 6.1 6.0 5.9 5.8 5.7 ppm
TE 296.2 K
D1 1.00000000 sec
TDo 1 8 -
SFO1 400.1324710 MHz d ]
NUC1 1H - e
Po 5.00 usec
P1 15.00 usec
PLW1 9.69999981 W

F2 - Processing parameters
S| 32768

SF 400.1300095 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
Sq & g % 8 H 3 5
o ™~ o™ o™ - ~ sg '1.'!
RAF-DG-TT-TBS1-1H
& & 2c8
e TYw

Current Data Parameters

NAME RAF-DG-TT-TBS1-13C
EXPNO 2

PROCNO 1

—140.18
115.32
83.63
78.86
77.32
77.00
76.68
73.08

F2 - Acquisition Parameters

Date_ 20220710

Time 1128 h

INSTRUM spect

PROBHD Z104450_0346 (

PULPROG zgpg30
536

T 6553
SOLVENT cDcCiz
NS 14

DS 0
SWH 26041666 Hz
FIDRES 0794729 Hz TBSQ
AQ 1.2582912 sec
RG 1030
B\é\i 19.200 usec

6.50 usec z Z
TE 3012 K TBSO =07
D1 1.00000000 sec H™H
D11 0.03000000 sec
TDO 1 .
SFO1 1006238364 MHz trans:cis = 1:7
NUC1 13C
PO 3.33 usec
P1 10.00 usec

PLW1 47.00000000 W
SFO2 400‘13'116005 MHz
1

NUS

CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W

F2 - Processing parameters
S|

SF 1006127716 MHz
WD EM

0
1.00 Hz

o]
140

T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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IH NMR (500 MHz
8

5388888933989
P~~~ hhhhhhhh

C
22

RAF-DG-THF-1H

Current Data Parameters
NAME  RAF-DG-THF-1H

EXPNO QDR % D AR

PROCNO 1 00 Wwwnnn

F2 - Acquisition Parameters \\\ | ///

Date_ 20190914

Time 11.42

INSTRUM spect

PROBHD 5 mm F’ABBO BB/

PULPROG 2930 2 >

0 65536 TBSO -0 =
SOLVENT cbcel3 H H

NS 16

DS 0 .

SWH 10000.000 Hz trans:cis = 1:8
FIDRES  0.152588 Hz

AQ 3.2767999 sec

RG 61.42

DW 50.000 usec

DE 6.50 usec

TE 297.2 K

D1 1.00000000 sec T T T T T T 1
oo ! 6.1 6.0 5.9 5.8 5.7 56  ppm

======== CHANNEL f1 ========

SFO1 500.1330885 MHz 2 o~
NUC1 1H 2 jur]
P1 13.35 usec - <
PLW1 16.00000000 W

F2 - Processing parameters

65536
SF 500.1300138 MHz
WDW EM

0
LB 0.30 Hz
0

T T T T T
10 9 8 6 5 a4 3 2 1 0  ppm
<loil<r b (=] e - o laldlail—Ico ]
RAF-DG-CYCLIS-13C ES8CRE8dNA
Rl s e S 888888 § b 8R588R8% &
(2] NN Mo b DO OND
EEERER o ] 2 o o o
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Current Data Parameters
NAME  RAF-DG- CYCL\S 13C
EXPNO
PROCNO 1
F2 - Aoquisil\on Paramelers
Dale_ 703
Time 051
INSTRUM
PROBHD 5 mm IEABBO BB-
PULPROG 7gpg30
TD 65536
SOLVENT CDCI3
NS 68
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDOo 1
—======= CHANNEL { ======== TBSO jd
NUG1 13C H
P1 8.50 usec
Et‘\w -2.00 dB w
1 56.53121948 cils =1-
SFOT  100.6208364 MH: trans:cis = 1:8
======== CHANNEL {2 ========
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 13.69dB
PL13 14.50 dB
PL2W 10.56200895 W
PL12W 0.35871249 W
PL13W 0.29767781 W
SFOz 400.1316005 MHz
F|2 - Processing paramelers
SF 100.8127740 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L w; y P
T T T T T T T T
190 180 170 150 100 60 0 ppm
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'H NMR (400 MHz, CDClIs) of compound 7a and reported compound 7a spectra
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F2 - Acquisition Parameters
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1BC{*H} NMR (100 MHz, CDCls) of compoun

d 7a and reported compound 7a spectra

RAF-AKJ-ENT-2-C-13C

EXPNO
PROCNO

Date_
Time

PROBHD

Current Data
NAME RAF-AKJ-ENT

INSTRUM
5 mm PAB;
PULPROG

D
SOLVENT

c

Paramet.

F2 - Acquisition Parameters
20190

0321
4

€

6
3

26041.666 Hz
0.397364 Hz
1.2582912

724

781 W
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ng parameters
32768
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N
e}
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'H NMR Comparison data of compound 7a: Reported and our work

1H NMR
Reported by Spilling
Org. Lett. 2012, 14, 2230

1H NMR
This work

5.82 (m, 1H) 5.87-5.76 (m, 1H)
4.96 (m, 2H) 5.05—4.88 (m, 2H)
4.26 (m, 1H) 4.27-4.23 (m, 1H)

4.03 (dt, J = 6.6, 8.9 Hz, 1H)

4.02 (dt, J = 6.6, 8.9 Hz, 1H)

3.76 (td, J = 2.6, 6.9 Hz, 1H)

3.75 (td, J = 2.5, 6.9 Hz, 1H)

3.38 (m, 1H), 2.33 (brs, 1H)

3.42-3.34 (m, 1H)

2.04 (m, 3H)

2.07-1.98 (m, 3H)

1.88 (ddd, J=4.5, 9.0, 13.5 Hz, 1H)

1.89-1.84 (m, 1H)

1.63 (m, 1H), 1.44-1.26 m, 20H)

1.68-1.50 (m, 4H), 1.41-1.26 (m, 18H)

0.90 (t, J = 5.8 Hz, 3H)

0.89 (t, J = 6.0 Hz, 3H)

13C NMR Comparison data of compound 7a: Reported and our work

BCNMR 13C NMR
Reported by

D. Spilling (Org. Lett. 2012, 14, 2230) Our Work
139.4 139.4
114.3 114.3
82.7 82.7
80.4 80.4
74.3 74.3
73.7 73.7
38.1 38.1
34.0 34.0
334 334
32.2 32.2
29.9 29.8
29.7 29.6
29.3 29.3
29.1 29.1
29.0 29.0
26.2 26.2
25.8 25.8
22.8 22.8
14.2 14.2
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RAF-DG-AKR-TT-S1-1H
Current Data Parameters
NAME RAF-DG-AKR-TT-51-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Paramelers
Date 022111

Time _ 10 41 h

INSTRUM spect

PROBHD Z118470 0087 (

PULPROG zg30

TD 65536

SOLVENT cDCI3

NS 16

Ds 0

SWH 10000.000 Hz

FIDRES 0.305176 Hz

AQ 32767999 sec

RG 30.72

DwW 50.000 usec

DE 6.50 usec

TE 297.7 K

D1 1.00000000 sec
Do 1

5FO1 500.1330885 MHz

1H
PO 433 usec

P1 13.00 usec
PLWA 13.00000000 W

F2 - Processing parameters
]

65536
SF 500.1300149 MHz
WDW EM

SSB 0

LB 030 Hz
GB 0

PC 1.00

— |
T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
g e [ s g ldlg s
- == =l - - | o ]
RAF-DG-AKR-TT-51-13C @
g = F598K8 5 8885 8
2] - @ W~ oo - = 0o ]
- - M~~~ = HANN
Current Data Parameters ‘ ‘ \\\V/ ‘ \ \ / / |
NAME  RAF- DG AKR-TT-51-13C
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 2022111
Time 10.46 h
INSTRUM spec
PROBHD Z119470 0087(
PULPROG zgpg30
D 65536
SOLVENT cDCIz
NS 133
DS 0
SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 11010048 sec
RG 19727
DW 16.800 usec
DE 6.50 usec
TE 2979K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703637 MHz
NUC1 13C
PO 297 usec
P1 8.90 usec
PLW1 103.00000000 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 13.00000000 W
PLW12 0.34327999 W
PLW13 0.21969999 W
F2 - Pracessing parameters
Sl 32768
SF 125.7577967 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm|
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H-H COSY spectra of compound 11

RAF-DG-ARR-TT-S1-COSY
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Current Data Parameters

EXPNO
PROCNO 1

F2- Acquwsmon Parﬂmeters
0105

F2 - Processing parameters
Sl 32768

SF 400.1300092 MHz
WDW EM

SSB 0

LB 030 Hz
GB 0

PC 1.00

Date 2023

Time 0.06 h

INSTRUM spect

PROBHD Z104450_0346

PULPHOG 2930
5427

SOLVEI\IT CDC\E

NS 25

DS 0

SWH 8223.685 Hz

FIDRES 0.203043 Hz

AQ 3.2998593 sec

RG 80.6

DW 60,800 usec

DE 6.50 usec

TE 8528 K

D1 1.00000000 sec

TDO 1

SFO1 400.1324710 MHz

NUC1 H

PO 5.00 usec

P1 15.00 usec

PLW1 969999981 W

RAF-DG-AKJ-GRIG1-1H

NAME ~ RAF- DG AKJ-GRIG1-1H

HO,

T

(@)

T
o

OH

cis-oxylipid 7b

10 9 8 7 6 5 4 2 ppm
HETE
HO,
H H:
2 OH
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Org. Lett. 2012, 14, 2230
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1B3C{*H} NMR (100 MHz, CDCls) of compound 7b and reported compound 7b spectra

RAF-DG-AKJ-GRIG1-1H 5
3 g CEREEELS CEEREEREEEEEY
e = IRRRERKR BIIHAIAILELENR
Current Data Parametars | | \ \\\/// \\hK\l/‘///
NAME RAF-DG-AKJ-GRIG1-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date. 20230105
Time 0.12h
INSTRUM spect
PROBHD Z104450_0346 (
PULPROG 2gpgao HO
D 65536
SOLVENT CDCI3
NS 51
Ds 0
SWH 26041666 Hz A =
FIDRES  0.794729 Hz 0O =z °
AQ 1.2682912 sec H H —
RG 1030 OH
DW 19.200 usec
%IEE 6.50 u;ec
1055.6 . . ..
D1 1.00000000 sec This work cis-oxylipid 7b
D11 0.03000000 sec
TDO 1
SFO1 1006238364 MHz
NUC1 13C
PO 3.33 usec
P1 10.00 usec
PLW1 47.00000000 W
SFO2  400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W
F2 - Processing parameters
Sl 32768
SF 100.6127471 MHz
WD EM
SSB
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
13
C NMR
HO Reported
/\/\/z}\/wg\\ Org. Lett. 2012, 14, 2230
H ™ H :
2 OH
" Ml‘" ™ sk " " oy | . ko] )
r T T T T T T T T T T T T T T T T T T T T T T T T
145 140 135 125 15 40 105 0 95 90 BS gD 7S 7D &5 80 S5 S0 45 40 3% 3 25 3 d3
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H-H COSY spectra of compound 7b

RAF-DG-ARJ-GRIGL-COSY
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HSQC spectra of compound 7b

RAF-DG-RKJ-GRIGL1-HSQC |
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'H NMR Comparison data of compound 7b: Reported and our work

1H NMR Reported by Spilling 'H NMR

Org. Lett. 2012, 14, 2230 This work

5.82 (m, 1H) 5.86-5.74 (m, 1H)

4.96 (m, 1H) (as per spectra this should be 2H) 5.03-4.88 (m, 2H)

4.05 (dd, /= 2.7, 5.3 Hz, 1H) 4.03 (dd, /=5.4, 2.7 Hz, 1H)

3.96 (dt, J = 2.8, 9.7 Hz, 1H) 3.94 (dt, J = 9.4, 2.5 Hz, 1H)

3.64 (td, J = 2.6, 6.8 Hz, 1H) 3.62 (td, /= 6.8, 2.6 Hz, 1H)

3.48 (ddd, J=2.2,5.1, 8.7 Hz, 1H) 3.47 (ddd, J = 8.5, 5.0, 2.2 Hz, 1H)

2.39 (ddd, J=5.6,9.2, 14.7 Hz, 1H) 2.38 (ddd, J=14.6,9.4, 5.4 Hz, 1H)

2.04 (dd, J=6.9, 14.3 Hz, 3H) 2.03 (dd, J=14.4, 6.8 Hz, 2H)

1.85 (dd, J = 3.4, 14.1 Hz, 1H) 1.83 (dd, J = 14.3, 3.6 Hz, 1H)

1.68-1.54 (m, 1H), 1.39-1.26 m, 19H) 1.73 (brs, 1H), 1.68-1.62 (m, 2H), 1.59—
1.53 (m, 1H), 1.39-1.25 (m, 18H)

0.90 (t, J = 6.8 Hz, 3H) 0.88 (t, J = 6.6 Hz, 3H)
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13C NMR Comparison data of compound 7b: Reported and our work

13C NMR Reported by Spilling 13C NMR
(Org. Lett. 2012, 14, 2230) Our Work
139.4 139.4
1144 114.4
84.6 84.6
79.3 79.3
74.2 74.1
71.8 71.8
39.0 39.0
34.6 34.6
34.4 (as per spectra this should be 34.0) 34.0
32.3 32.3
29.7 29.7
29.6 29.6
29.3 29.3
29.1 29.1
29.0 29.0
26.2 26.2
26.1 26.1
22.8 22.8
14.3 14.3
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Current Data Parameters

NAME F-AKJ-67-1H
EXPNO 4
PROCNO 1 RAF-AKJ-67-1H
F2 - Acquisition Parameters
Date 20130516
Time 23.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 50
55 0 /
SWH 8223.685 Hz -— — - - - — - ’
FIDRES 0.125483 Hz
a0 3.9845889 sec
RG 128
DI 60.800 usec
DE 6.50 usec
TE 294.
D1 1.00000000 sec
TDO 1
CHANNEL f1
NUC1 1H
Pl 13.50 usec Z
PL1 ~1.00 dB =
PL1W 10.56200695 W H
SFO1 400.1324710 MHz OH
F2 - Processing parameters
SF 400.1300095 MH This work - i-CciS- iDi
SSB 0
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GB 0
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T T T T T T T T T T T
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1B3C{*H} NMR (100 MHz, CDCls) of compound 7c and reported compo
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Org. Biomol. Chem. 2011, 9, 2198
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NAME F-AKJ-67-13C

EXPNO 5

PROCNO 1

F2 - Acquisition Parameters

Date 20130516

ime” 23.36

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2gpg30

TD 65536

SOLVENT CDC13

NS 706

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz HO

AQ 1.3631488 sec

RG 2050

DW 20.800 usec

DE 6.50 usec

TE 294.9 K A >

D1 1.00000000 sec - -

D11 0.03000000 sec — -

TDO 1 H H OH 6

CHANNEL f1

NUC1 13

Pl 8.75 usec H . . .

b1 300 dn This work 6-epi-cis-Oxylipid 7¢

PL1W 56.53121948 W

SFO1 100.6228298 MHz

CHANNEL f2

CPDPRG[2 waltzlé

NUC2 1H

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 14.50 dB

PL13 14.50 dB

PL2W 10.56200695 W

PL12W 0.29767781 W

PL13W 0.29767781 W

SF02 400.1316005 MHz

F2 - Processing parameters

SI 32768

SF 100.6127515 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

IR L L L oYY
e ot v " vy '
I I I I I I I I I I I I
220 200 180 160 140 120 100 80 60 40 20 0 ppm)
OH
x>

a z e g manNOnNooNS B
oy =] OO N TOONOO® OGO T
— = & @B R R R R R R R R RPN ]
‘ A )
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'H NMR Comparison data of compound 7c: Reported for ent-7c and our work

1H NMR ent-7c

McErlean (Org. Biomol. Chem. 2011, 9, 2198)

1H NMR
This work

5.80 (dddd, J =16.8, 10.2, 6.6, 6.6 Hz, 1H)

5.80 (dddd, J=16.9, 10.1, 6.8, 6.8 Hz, 1H)

4.99 (dd, J = 17.4, 1.8 Hz 1H)
4.93 (d, J = 11.1 Hz 1H)

4.98 (dd, J = 17.4, 1.6 Hz 1H)
4.92 (d,J=11.1 Hz 1H)

4.02-3.97 (m, 1H)

4.03-3.98 (m, 2H)

3.83-3.81 (m, 1H)

3.84-3.80 (m, 1H)

3.59 (ddd, J=6.9, 6.9, 2.4 Hz, 1H)

3.59 (td, /= 6.7, 2.5 Hz, 1H)

3.26 (brs, 1H)

2.49 (brs, 1H)

2.18 (ddd, J = 14.1, 9.9, 5.4 Hz, 1H)

2.18 (ddd, J = 14.2, 9.8, 5.4 Hz, 1H)

2.03 (dd, J = 13.5, 6.6 Hz, 2H)

2.03 (q,J = 6.5 Hz, 2H)

1.92 (dd, J = 14.1, 3.3 Hz, 1H)

1.90 (dd, J = 14.2, 3.3 Hz, 1H)

1.69-1.62 (m, 1H)

1.68—1.59 (m, 2H)

1.36-1.25 (m, 19H)

1.42-1.24 (m, 18H)

0.89 (app t,/=6.5Hz, 3H)

0.88 (t, J = 6.7 Hz, 3H)

13C NMR McErlean 13C NMR
(Org. Biomol. Chem, 2011, 9, 2198) Our Work
139.3 139.3
114.3 114.4
84.0 84.0
80.1 80.1
72.2 72.2
71.4 71.4
34.5 34.5
33.9 33.9
33.5 33.5
32.2 32.2
29.6 29.6
29.5 29.5
29.2 29.2
29.02 29.04
28.97 29.0
26.2 26.2
26.0 26.1
22.8 22.8
14.2 14.2
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RAF-DG-TBS Pt-1H

Current Data Parameters
NAME RAF-DG-TBS Pt-1H

EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200103
Time 2210
INSTRUM spect
PROEHD 5 mm PABBO BB-
PULPROG zg30

TD 54274
SOLVENT (shlek}
NS 17

DS 0

SWH 8223.685 Hz
FIDRES 0.151522 Hz
Al 3.2998593 sec
RG 905

DW 60.800 usec
DE 6.50 usec
TE 2947 K

D1 1.00000000 sec
TDO 1

P1 14.75 usec

PL1 -1.00 dB

PLIW 10.56200695 W
SFO1 400.1324710 MHz

F2 - Processing parameters
Sl 32768

G
SF 400.1300095 MHz
wDwW EM
SSB 0
LB 0.30Hz
GB 0
PC 1.00 ‘ h L L
[
T T T T T T T T T T T
11 10 9 6 5 4 3 2 1 0 ppm
ENCENEREER sy g2 s
d 4= d 2 I dIEI=R 1| N=
- =l =l I=l [=llai llrilsial lolg ol
g_ = SOWO T oW N TN O S © © o
Current Data Parameters 3 w 2 ; : E :; :‘; S) 2 :) ; 2 E HN) g 8 S oo
NAME RAFDGDEP13C — — ON~NNNN© < ONNNNA A T 0w
EXPNO
o | | T T\
F2- Acqulsmon Parameters
Date 9112
Time 10 08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG z9pg30
D 36
SOLVENT CDCI3
NS
DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 295.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
125.7703637 MHZ
13C
8.90 usec
PLW1 103.00000000 W
= CHANNEL 2 =:
SFO2 500.1320005 MHz
NUC2 H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7577930 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm)
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IH NMR (400 MHz, CDCls) and *C{'H}

RAF-DG-GR-S-1-1H

Current Data Parameters
NAME RAF-DG-GR-S-1-1H

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 191226

Time 2.03

INSTRUM spect
PROBHD & mm PABBO BB-
PULPROG zg30

TD 54274
SOLVENT CDCI3

NS 26

DS 0

SWH 8223.685 Hz
FIDRES 0.151522 Hz
AQ 3.2988593 sec
RG 161

DW 60.800 usec

DE 6.50 usec

TE 2938K

D1 1.00000000 sec
TDO 1

======== CHANNEL f1 ========
NUC1 1H

P1 14.75 usec

PL1 -1.00 dB

PL1W 10.56200695 W
SFO1 400.1324710 MHz

F2 - Processing parameters
Sl 32768

SF 400.1300095 MHz
wDw EM

0
030 Hz

0
1.00

~

SRR
<r <t =

N

B

0 -
n

9 8 7 6 5 1
8|(8|(8[x|[z g [8llel (8 8
=] | =] | o [<f||a b o
- -
Current Data Parameters
NAME ' RAF-DG.GR-S-1-13C B8IYNREY 98583KE88I58rsyg
EXPNO 2 NMONNO T MM BOOADOWWANNGDYE 50
PROCNO 1 W OOMNMNMMNMNSMNS O MOMOMOMOANNNNNNAAA T 5
F2 - Acquisition Parameters \\\\/// / \\"\\\\//'// \./
Date_ 20191226
Time 2.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 08
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
IAQ 1.2582912 sec TBSC,
RG
DW 19.200 usec
DE 6.50 usec
TE 293.8 K
D1 1.00000000 sec
D11 0.03000000 sec OH
TDO 1
======== CHANNEL f1 ========
NUC1 13C
P1 8.50 usec
PL1 -2.00 dB
PL1W 56.53121948 W
SFO1 100.6238364 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00dB
PL12 13.69 dB
PL13 14.50 dB
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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RAF-DG-GR-S-2-1H

Current Data Parameters
NAME RAF-DG-GR-5-2-1H

EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191226
Time 17.20
INSTRUM spec
PROBHD 5 mm FABBO BB/
PULPROG zg30
TD 65536
SOLVENT cDcCiz
NS 17
Ds 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 85.91
DwW 50.000 usec
DE 6.50 usec
TE 2968 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1 =
500.1330885 MHz
1H
13.35 usec

16.00000000 W
F2 - Processing parameters
S| 65536

SF 500.1300140 MHz
WDW EM

& Q=2ed
~ = T T T

0
LB 0.30 Hz
GB
PC 1.00
T T T T T T i T LI T T L " il T T T T T T T T "
11 10 9 8 7 6 5 a4 3 1 0 ppm
g900  [adEE 9
RAF-DG-G-2-5-2-13C-2 228888 § 28Q8333RIFBIS: 229
I8RKELER 8 Sddnagdgddesy T W
Current Data Parameters \\\\/ // I l\l\\ﬂ\\l\J/l/%/ \V

NAME RAF-DG-G-2-S-2-13C-2
4

PROCNO 1

F2 - Acquisition Parameters
Dale_ 0191221

Time 20.58

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65!
SOLVENT CDCI3
NS 784

Ds 0

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27

DW 16.800 usec
DE 6.50 usec
TE 295.0K

D1 1.00000000 sec
D11 0.03000000 sec
TD! 1

SFO1 125.7703637 |VTHZ

P1 8.90 usec
PLW1 103.00000000 W

== CHANNEL [2 ==:
S 500.1320005
NUC2 1H
CPDPRG[2 wallz16
PCPD2 80.00 usec

PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
Sl 32768

SF 125.7577927 MHz
WDW EM

SSB 0

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm




== CHANNEL {1 ==

RAF-DG-DEPR-1-1H

Current Data Parameters
NAME RAF-DG-DEPR-1-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200115
Time 9.41
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 25

Ds 0

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 69.35

DW 50.000 usec
DE 6.50 usec

TE 296.4 K

D1 1.00000000 sec
TD! 1

SFO1 500.1330885 MHz
NUCA1 1H
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300131 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T I \ I T T T T T
10 9 8 7 6 2 1 -1 2 -3 ppm
|- oo o= o o
-
~ DODHOT OY O CMSNSNN®OY I o<
\F-DG-DEPR-1-1:= dONOMN O IO OAN~MLOWNO n o
MONNOSTOmN VMO NN © < 5
0 ONNNNNO© HOOMONNNNN v
Current Data Parameters \\\\/// / \\\\\ \//// \/
NAME ~ RAF-DG- DEPR 1-13C
[EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200115
Time 9.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
[TD 65536
ISOLVENT CDCI3
NS 93
DS 0
ISWH 29761.904 Hz
FIDRES 0.454131 Hz
IAQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
[TE 296.4 K
D1 1.00000000 sec
D11 0.03000000 sec
1
ISFO1 125.7703637 MHz
NUC1
P1 8.90 usec
PLW1 103.00000000 W
= CHANNEL f2
SF02 500.1320005 MHz
UC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
ISF 125.7577936 MHz
DW EM
ISSB
LB 1.00 Hz
GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'H NMR (500 MHz, CDCls) of compou
858

g
| —_— =
RAF-DG-FINAL-3-1H
Current Data Parameters
NAME RAF- DG FINAL-3-1H
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20210311
Time 15.01
INSTRUM spect
PROBHD 5 mm F'ABBD BB/
PUL ROG
65536
SOLVENT cbciz
NS 16
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 98.91
DwW 50.000 usec
DE 6.50 usec
TE 2954 K
D1 1.00000000 sec
TDO
S
NUC1
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65526
SF 500.1300132 MHz
wWDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L 1
T T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 -1 ppm
=lelaile] e | ISlcloi=lailn] |ed
Lietal Petromyroxols Supporting Information 90of19
Lw12_PROTON_01 4] T oo ey o
~ ¥ FTT meieem R
\ [N = v
f
/ |
/ /
/ | ,
| |
|
| '
[ |
[
/ ]
i |
I'd ‘.r { I‘ | II |‘
[/ / / / / [
4 / / !
petromyroxel (1)
Reported
Org. Lett. 2015, 17, 286-289
|
| /
Il
| I A |
| i
W
|‘ | I | ! H l ‘
i
| | AT
l ‘ “ \ l | IJ Do
— J J ,.M,.H ) - \\--.AJ \x
T o e e e B
2 =2 3 8 8 b} R &
- o c = ~ i T o
T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5
fi (ppm)
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B3C{*H} NMR (125 MHz, CDCls) of compound 8 and reported compound 8 spectra

f1 (ppm)

8 cwvwmwowmn cowmNOHNO @M
Current Data Parameters o SDNOE YOR®ANON O
NAME RAF-DG-Final-213C B e e e N a :
EXPNO 4 = S8RERIR EnanIeNE I
PROCNO 1
| N\\"7% WA
Date_ 20210311
Time 14.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT coei3
NS 222
DS 0
SWH 29761.904 Hz
FIDRES 0454131 Hz
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 295.7 K
D1 100000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFOl  125.7703637 MHz
NUC1 13C
P1 .90 usec
PLW1  103.00000000 W + t 18
CHANNEL 2 ( )'pe romyroxo
SFO2  500.1320005 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 80.00 usec
PLW2  16.00000000 W
PLWI2  0.44556001 W
PLWI3 022411001 W
F2 - Processing parameters
s 32768
SF 125.7577940 MHz
WDW EM
SSB
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I I I I I I I I I I I I I
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
Lietal Petromyroxols Supporting Information 10 0f 19
o
H12 CARBONOT g EERE LRSS 528REEES &
L] RORYESR FRN2SR&R 3
B T e Ked—diiag =
- ﬂJﬂ'JPtP?h-hI:\ mr:!mmrurur‘\lr-\l -
Bt e SO
1
petromyroxol (1)
Org. Lett. 2015, 17, 286—289 !
! 1
|
|
I 1
1
|
" ol "
u y et
T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
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13~ g1
C{"H} NMR DEPT (125 MHz, CDCIs) of compound 8 and reported compound 8 spectra
RAF-DG-FINAL-DEPT w® o - © o ©
§8 28 RB882928 &
= oM ~ — nw N - =
Current Data Parameters 88 RE FEIRNANN i
NAME RAF-DG-FINAL-DEPT \ f \/ \ \!/ l \ \ / |
EXPNO 9
PROCNO 1 HO,
F2 - Acquisition Parameters
Dme_ 20221018
Time 19.27h
INSTRUM  spect
PROBHD Z119470 0087 {
PULPROG  deptspl3s
™ 65536
SOLVENT  CDCR
NS 164
oo s IS wor! (+)-petromyroxol 8
SWH 26252525 Hz
FIDRES 0770646 Hz
AQ 12976128 sec
RG 197.27
DwW 19.800 usec
DE 6.50 usec
T 97.9
CNST2  145.0000000
D1 1.00000000 sec
D2 0.00344828 sec
Di2 0.00002000 sec
TDO 1
SFO1 1257678486 MHz
NUC 13
P1 890 usec
P13 2000.00 usec
PLWO oW
PLW1 103.00000000 W
SPNAM]s]  Crpsocomp.4
SPOALS 0.500
SPOFFSS

0Hz
SPWs 12.46500015 W
SFO2 500.1315995 MHz

NUC2 1H
CPDPRG[2 waltz16
P2 13.00 usec
P4 26.00 usec
PCPD2 80.00 usec
PLW2 13.00000000 W

PLW12 0.34327999 W

F2 - Processing parameters
il 32768

SF 125.7577890 MHz
WDwW E

SsB 0

LE 1.00 Hz

GB

PC 140

A AR AARARAS AAAARRRARS T T A IR AR AR R T T INARRRRRRRS
120 110 100 20 80 70 60 50 40 30 20 10 ppm

82.54
—80.70
—74.26
73.40

HQ °Df\/\ cosH

OH

jy

14.20

(+)-Petromyroxol (1)

Reported

ACS Omega 2020, 5, 25334-25348

LLEE~

6E G
Lee—

L€,
0€'82—

0L'LE~
66°LE—
vLge—

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)
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H-H COSY spectra of compound 8 and reported spectra

RAF-DG-FINAL-COSY

5.0

ppm

H9

J

Reported
ACS Omega 2020, 5, 25334-25348

HQ
H? @ _____________ S ee A Fe-0
He i | i | o | [
e 'FigurE'S'S#.'fEOS'Y of'Cjompmmd'l‘g """"""""" — """""" 4.5
I |I I i i : i i :
4.5 4.0 3.5 3.0 9% 2.5 2.0 1.5 .0 ppm
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NOESY spectra of compound 8 and reported spectra

RAF-DG-PETRO-NOESY HO
o] |
Current Data Parameters . A ‘I 1
g;gxc RAF-DG ?E:FCI.%UEBX' HO 'il O H A\I g
OH i i

FZ - Acquisition Parameters
Date, 20221018

Ao
13 Il!! -" I’JIJ i‘ ‘ i
LETE 'L_jL_j\_u.\__f‘- AN A A \N L AN ppm

™ .
ws ] L

D8 0 B 0.5
Er 4211.765 H= oL =

FIDRES 2.208364 He .~ :

2 L — " g

2 205 . ¥ . 1.0
™ 113,233 umec p

o= £.50 mmec - - = :.'{"

T 296.3 E = i =3

DO 0.00009420 sec =z 1 - & 1.5
m 0000000 sec 2 | = e

Da €0000002 =sec = L*

D18 00020000 sec ) p P "

™D 30022660 sec )

TDav 1 = 2.0
sFoL .1315746 MEz

NUC1 1=

o 15.00 usec —

b 30,00 usec 2.5
PLHL $.69999881 W

GDRAM[1] SINE.100

Pzl 0. .

PlE 1000.00 usec 3.0
Fl - Reguisition pazameters

™ 1778 ) N Fs

sro1 200.131¢ Mz = . 356
FIDRES 4.97807¢ Hz : -
ES 11.028 ppm o

FMODE States-TERD - =3 °
S J . oD . . F40
s1 10z4 ‘J J_

I 200.1200082 M= i

WoW QIINE

338 z

B 0 E:

= 0

S 140

Tl - Frocessing parameters
81 z4

R —_
-
Qe
T T T
o o s
« (=] «

Mcz2 Ztates-TPPL

El 400.1300082 ME=

WOW

538 z

LB 0 Bz :

=] o T T T T T T T T T

5.0 4.5 4.0 35 3.0 2.5 2.0 1.6 1.0 ppm

HY  pe ps H? U
M <t ppm

Reported | —— gy - ) D gy, o

ACS Omega 2020, 5, 25334-25348

3.0

e

ll I T I T I
.0 3.5 3.0 255 2.0 1.5 1.0 ppm

4.5
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HSQC spectra of compound 8 and reported spectra

G-FINZL-HSQC HO
HO

L1}

|
|

n
I
il

s . i Ao
f‘;_;‘L_)" i | ?‘.\J\_‘r‘; \\_J"\J

|

|
(DAY ppm

l

L

=mM[3]
=53
Emna]
=n

B8

P19 g p—

1 - Acquiszition parameters
n i

smoL 125.7645 1B T T T T T T T T T T

Ppm

J,_JLL | L .

- Reported —feo
f ACS Omega 2020, 5, 25334-25348
R e .
5= ==
B e | b R SRR S — - 80
= Up’www : ; : i :
Figure S57: HSQC of Compound _
- s ] o 90
4.5 4.0 3.5 3.0 ' %25 2.0 1.5 1.0 ppm
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'H NMR and *C NMR Comparison data of compound 8: Reported and our
work

Position | Natural isolated This work

Org. Lett. 2015, 17, 286

IH NMR 13C NMR IH NMR 13C NMR
1 177.6 177.6
2 243 m (ZJs=18) 33.7 2.41 (d, J = 3.2 Hz, 2H) 33.6
3 1.77m,1.70 m 21.4 1.76-1.63 (m, 4H) 21.2
4 1.72m, 1.67m 28.4 28.1
5 3.79.ddd (ca. 2.5,6.5,6.5) 825 3.80-3.77 (m, 1H) 82.4
6 4.30 dd (ca. 3.5, 3.5) 73.5 4.29 (d, J=3.0 Hz, 1H) 73.2
7a 1.89 ddd (4.6, 9.2, 13.7) 1.90-1.84 (m, 1H)
7b 2.02 dd (6.6, 13.4) 37.8 2.02(dd,J=13.2,6.6 Hz, 1H) 375
8 4.06 ddd (6.5, 6.5, 8.9) 80.7 4.06 (dd, J =6.7, 6.6 Hz, 1H) 80.6
9 3.39m (ZJs=18) 74.3 3.39 (d, J=6.2 Hz, 1H) 74.1
10 1.40m 33.3 1.41-1.33 (m, 2H) 33.0
11 1.51m,1.38m 25.4 1.49 (d, J =7.2 Hz, 1H) 25.2
12 1.29m 32.0 1.31-1.24 (m, 5H) 31.8
13 1.31m 22.8 22.6
14 0.891(6.9) 14.2 0.88 (t, J = 6.8 Hz, 3H) 14.0

3.99 (brs, 2H)
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