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General & Note: S3

General

Proton ('H) and carbon (!3C) NMR spectra were obtained on Varian Mercury 400 and
ECZ600R. Chemical shifts are reported in ppm units with Mes4Si or CHCls as the internal
standard. Structural assignments were made with additional information from gCOSY, gHSQC,
gHMQC, and gHMBC experiments. Specific rotation was obtained on a Jasco P-2000 (light
source, WI 589 nm). High resolution mass spectra (HRMS) were recorded using
electronionization (EI) and fast atom bombardment (FAB). All reactions were routinely carried
out under an inert atmosphere of dry nitrogen. All reactions that required heating were carried
out using oil bath. Reactions were checked by thin layer chromatography (Kieselgel 60 F254,
Merck). Spots were detected by viewing under a UV light, and by colorizing with charring after
dipping in p-anisaldehyde solution in a mixture of acetic acid, sulfuric acid, and methanol. In
aqueous work-up, all organic solutions were dried over anhydrous sodium sulfate and filtered
prior to rotary evaporation. The crude compounds were purified by column chromatography
on a silica gel (Kieselgel 60, 70-230 mesh, Merck and Kieselgel 60, 63-200 mesh, Merck).
Unless otherwise noted, materials and all solvents were obtained from commercial suppliers
and were used without purification. Toluene and methylene chloride were dried with 4A

molecular sieve.

Note: The present Supporting Information A includes modified versions of the experimental
procedures that have been already described in the literature in case the experimental
procedures were improved in terms of reaction conditions, yields, selectivity, and so on, or

where additional spectroscopic data are available.
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Construction of Key 7-Hydroxy-6, 7-threo-6,9-cis-THF 10: S4 ~ S10
Scheme ESI-01. Stereoselective Synthesis of Key 6,7-cis-6,9-cis-THF 10 via IAEA
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Scheme 2b. Preparation of 6,7-cis-6,9-trans-THF 17 for comparison
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Determination of ee Value and Confirmation of C(6) Absolute Stereochemistry of

Secondary Alcohol 12!

(R-MTPA-CI H
or MTPA X
%: (S)-MTPA-CI o o)\l_fg
5 B
1 SN e
HO"} "~ "OBn EE,Z‘; 82"’?’ rRo“ = oBn ASSRL, < 0
12 (Known) SI-A-01: R = (S)-MTPA A8SRL, > 0

SI-A-02: R = (R)-MTPA

To a solution of secondary epoxy alcohol 12 in CH2Cl2 were successively added (R)- or (S)-a-
methoxy-a-trifluoromethylphenylacetyl chloride (5.0 eq), EtsN (6.0 eq), and DMAP (0.4 eq)
at room temperature. After stirring for 1 h at the same temperature, the reaction mixture was
quenched with saturated aqueous NaHCOs3, diluted with Et2O. The layers were separated, and
the aqueous layer was extracted with Et20. The combine layers were washed with brine, dried
over anhydrous NaxSOu, filtered, and concentrated in vacuo. The residue was purified by
column chromatography (silica gel, hexanes/(ethyl acetate, 6 : 1) to afford the crude (S)-MTPA
ester SI-A-01 or (R)-MTPA ester SI-A-02 as a colorless oil: [For (S)-Mosher Derivative SI-
A-01] 'H NMR (600 MHz, CDCl3) § 7.56-7.55 (m, 2 H), 7.42-7.37 (m, 3 H), 7.36-7.33 (m, 2
H), 7.32-7.28 (m, 3 H), 5.06 (q, J= 6.8 Hz, 1 H), 4.42 (AB, JaB = 11.8 Hz, Avas=24.4 Hz, 2
H), 3.59 (s, 3 H), 3.46 (dt, /=9.4,5.7 Hz, 1 H), 3.38 (dt, J=9.6, 6.4 Hz, 1 H), 3.17 (ddd, J =
7.0,4.1,2.5 Hz, 1 H), 2.85 (dd, J=4.8,4.1 Hz, 1 H), 2.68 (dd, J=4.9,2.6 Hz, 1 H), 1.99 (q,
J = 6.3 Hz, 2 H) [For (R)-Mosher Derivative SI-A-02] 'H NMR (600 MHz, CDCl3) § 7.56—
7.55 (m, 2 H), 7.42-7.37 (m, 3 H), 7.36-7.34 (m, 2 H), 7.32-7.28 (m, 3 H), 5.13 (q, /= 6.6 Hz,
1 H), 4.48 (AB, Ja = 11.8 Hz, Avas=15.3 Hz, 2 H), 3.59-3.55 (m, 1 H), 3.52-3.49 (m, 1 H),
3.51(s,3 H),3.12 (ddd, /= 6.6,4.1, 2.6 Hz, 1 H), 2.76 (t, J=4.5 Hz, 1 H), 2.58 (dd, J=4.9,
2.6 Hz, 1 H), 2.06 (q, /= 6.1 Hz, 2 H).

Preparation of Epoxy Amide 13

o CICH,CONMe, o)
. NaH, DMF | j
[} N 0 N
HO H"’/\OBn 0°Ctort, 12 h Ny ok OBn
94% o
12 (Known) 13

To a cooled (0 °C) solution of known epoxy alcohol 12 (6.04 g, 28.99 mmol) in DMF (290 mL,
0.1 M) was added 2-chloro-N,N-dimethylacetamide (3.58 mL, 34.79 mmol) and sodium

hydride (2.32 g, 60% dispersion in mineral oil, 57.98 mmol). After being stirred for 12 h at
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room temperature, the reaction mixture was quenched with saturated aqueous NH4Cl and
diluted with EtOAc. The layers were separated, and the aqueous layer was extracted with Et20.
The combined organic layers were washed with saturated brine, dried over anhydrous Na2SOa,
filtered, and concentrated in vacuo. The residue was purified by column chromatography (silica
gel, hexanes/ethyl acetate, 1 : 2) to afford the epoxy amide 13 (10.12 g, 94%) as a colorless oil:
[a]**p=+0.027 (c 0.95, CHCl3); '"H NMR (600 MHz, CDCl3) § 7.35-7.26 (m, 5 H), 4.52-4.47
(m, 2 H), 4.33 (AB, Jas = 13.9 Hz, Avas= 94.69 Hz, 2 H), 3.69-3.62 (m, 2 H), 3.23 (td, J =
7.8,4.9 Hz, 1 H), 3.05 (ddd, J = 7.3, 4.2, 2.7 Hz, 1 H), 2.96 (s, 3 H), 2.95 (s, 3 H), 2.74-2.73
(m, 1 H), 2.46 (dd, J=4.8, 2.7 Hz, 1 H), 2.00 (ddt, J=13.9, 8.1, 5.7 Hz, 1 H), 1.92-1.86 (m,
1 H); 3C NMR (100 MHz, CDCls) 8 168.7, 137.9, 128.0, 127.3, 127.2, 79.0, 72.7, 68.2, 66.0,
54.4, 429, 36.0, 35.2, 32.4; HRMS (EI-magnetic sector) m/z: [M]" Calcd for Ci6H23NO4
293.1627; Found 293.1624.

Preparation of Bromohydrin Amide 14

(n-Bu)4NBr

o) Mg(NO5),*6H,0
j CHCI3 \j‘
N "~ 0Bn N "~ >0Bn

reflux, 3 h
96%

To a solution of epoxy amide 13 (8.50 g, 28.97 mmol) in CHCI3 (116 mL, 0.25 M) was added
tetrabutylammonium bromide (14.01 g, 43.46 mmol) and magnesium nitrate hexahydrate (5.20
g, 20.28 mmol) in portions. After being stirred for 3 h at 80 °C, the reaction mixture was
quenched with saturated aqueous H20 and diluted with Et20. The combined organic layers
were washed with saturated brine, dried over anhydrous Na2SOs, filtered, and concentrated in
vacuo. The residue was purified by column chromatography (silica gel, hexanes/ethyl acetate,
1 : 5) to afford the bromohydrin amide 14 (10.42 g, 96%) as a colorless oil: [a]**p=-0.60 (c
0.95, CHCI3); "H NMR (600 MHz, CDCI3) § 7.36-7.32 (m, 4 H), 7.30~7.27 (m, 1 H), 6.15 (d,
J=1.4Hz, 1 H), 452 (AB, Jas = 11.8 Hz, Avas= 59.35 Hz, 2 H), 4.26 (AB, Jas = 15.7 Hz,
Avas=121.75 Hz, 2 H), 3.81 (tt, /= 6.7, 3.2 Hz, 1 H), 3.68 (ddd, /= 9.7, 8.4, 4.5 Hz, 1 H),
3.65-3.61 (m, 3 H), 3.45 (ddd, J=10.9, 4.1, 1.0 Hz, 1 H), 2.94 (s, 3 H), 2.77 (s, 3 H), 2.00-
1.95 (m, 1 H), 1.74-1.68 (m, 1 H); *C NMR (150 MHz, CDCl3) § 170.8, 138.1, 128.4, 127.7,
82.6, 72.9, 72.6, 68.6, 65.8, 35.73, 35.70, 31.2; HRMS (EI-magnetic sector) m/z: [M]" Calcd
for C16H24BrNO4373.0889; Found 373.0884.
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Preparation of PMB-Protected Bromo Amide 11

X
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g o O8n t, 13 h N OBn
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To a solution of bromohydrin amide 14 (10.45 g, 27.92 mmol) in CH2Cl2 (280 mL, 0.1 M) was
added p-methoxybenzyl-2,2,2-trichloroacetimidate (29.00 g, 139.61 mmol) and PTSA (1.06 g,
5.58 mmol) in portions at the room temperature. The resulting mixture was stirred for 13 h at
the same temperature, the reaction mixture was quenched with saturated aqueous NaHCO3 and
diluted with CH2Cl2. The combined organic layers were washed with saturated brine, dried
over anhydrous NaxSOs4, filtered, and concentrated in vacuo. The residue was purified by
column chromatography (silica gel, ether/ethyl acetate, 2 : 1) to afford the PMB-protected
bromo amide 11 (12.14 g, 88%) as a colorless oil: [a]**p = +0.47 (¢ 0.99, CHCI3); '"H NMR
(400 MHz, CDCI3) 8 7.35-7.28 (m, 4 H), 7.27-7.25 (m, 3 H), 6.85-6.82 (m, 2 H), 4.58 (AB,
Jas =11.2 Hz, Avas=46.87 Hz, 2 H), 4.46 (s, 2 H), 4.20 (d, /= 5.0 Hz, 2 H), 3.82-3.75 (m, 2
H), 3.78 (s, 3 H), 3.66 (dd, J = 10.6, 4.3 Hz, 1 H), 3.59-3.48 (m, 2 H), 3.42 (dd, /= 10.6, 6.0
Hz, 1 H), 2.90 (s, 3 H), 2.86 (s, 3 H), 1.99-1.91 (m, 1 H), 1.82-1.74 (m, 1 H); '*C NMR (100
MHz, CDCls) 6 168.6, 158.9, 130.0, 129.6, 129.5, 128.0, 127.3, 127.2, 113.4, 79.6, 77.6, 72.7,
72.5,69.5, 66.3, 55.1, 36.1, 35.3, 32.0, 29.9; HRMS (EI-magnetic sector) m/z: [M]" Calcd for
C24H32BrNOs 493.1464; Found 493.1462.

Preparation of 7-OPMB-6,7-cis-6,9-cis-THF 10

H
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To a cooled (78 °C) solution of 7-OPMB-6,7-syn-@-bromo amide 11 (1.57 g, 3.18 mmol) in
THF (635 mL, 0.005 M) was dropwise added LiIHMDS (9.53 mL, 1.0 M solution in THF, 9.53
mmol). After being stirred for 1 h at the same temperature, the reaction mixture was quenched
with saturated aqueous NH4Cl and diluted with EtOAc. The layers were separated, and the

aqueous layer was extracted with EtOAc. The combined organic layers were washed with
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saturated brine, dried over anhydrous Na>SO4, filtered, and concentrated in vacuo. The residue
was purified by column chromatography (silica gel, ether/ethyl acetate, 4 : 1) to afford 7-
OPMB-6,7-cis-6,9-cis-THF 10 (1.27 g, 97%, cis only, see page S39 & S57) as a colorless oil:
[a]**p=-0.19 (¢ 0.97, CHCl3); 'H NMR (600 MHz, CDCl3) § 7.34-7.30 (m, 4 H), 7.28-7.26
(m, 1 H), 7.23-7.21 (m, 2 H), 6.86-6.83 (m, 2 H), 4.51-4.47 (m, 3 H), 4.43 (AB, Jas = 11.6
Hz, Avas=162.9 Hz, 2 H), 3.97-3.94 (m, 2 H), 3.79 (s, 3 H), 3.62-3.55 (m, 2 H), 3.09 (s, 3
H), 2.94 (s, 3 H), 2.70 (ddd, J = 13.5, 6.6, 2.7 Hz, 1 H), 2.23-2.17 (m, 1 H), 2.07-1.97 (m, 2
H); *C NMR (100 MHz, CDCl3) § 169.5, 158.8, 138.3, 130.1, 129.1, 128.1, 127.4, 127.3,
113.5, 80.1, 77.5, 75.8, 72.8, 70.1, 67.3, 55.2, 37.1, 36.1, 33.8, 29.2; HRMS (EI-magnetic
sector) m/z: [M]" Calcd for C24H31NOs413.2202; Found 413.2205.

Preparation of TIPS-Protected Bromo Amide 15

TIPSOTf
B OH 2 6-lutidine Br,  OTIPS
| \j‘ CH,Cl, | \—)‘
N N R N 2
CIY o oen 15°C,2h “Y oy 0B
O 80% O 45

To a cooled (—15 °C) solution of bromohydrin amide 14 (1.42 g, 3.80 mmol) in CH2Cl2 (38 mL,
0.1 M) was added 2,6-lutidine (2.65 mL, 22.77 mmol) and triisopropylsilyl
trifluoromethansulfonate (TIPSOTT, 2.02 mL, 11.40 mmol). The resulting mixture was stirred
for 2 h at the same temperature, the reaction mixture was quenched with saturated aqueous
NaHCO3 and diluted with EtOAc. The combined organic layers were washed with saturated
brine, dried over anhydrous Na>SOg, filtered, and concentrated in vacuo. The residue was
purified by column chromatography (silica gel, ether/ethyl acetate, 3 : 1) to afford the TIPS-
protected bromo amide 15 (1.60 g, 80%) as a colorless oil: [a]**p=—18.2 (c 0.88, CHCl3); 'H
NMR (600 MHz, CDCls) 6 7.34-7.31 (m, 4 H), 7.29-7.25 (m, 1 H), 4.52-4.48 (m, 2 H), 4.23
(dt,J=7.4,42Hz, 1 H),4.22-4.17 (m, 2 H), 3.73 (ddd, /=9.3, 4.3, 3.1 Hz, 1 H), 3.68 (dd, J
=10.4,4.0 Hz, 1 H), 3.62 (dd, J=7.4, 5.4 Hz, 2 H), 3.35 (dd, /= 10.4, 6.4 Hz, 1 H), 2.94 (s,
3H),291(s,3 H),2.07 (dtd, J=14.5,7.4,3.1 Hz, 1 H), 1.73 (ddt, J=14.7, 9.4, 5.4 Hz, 1 H),
1.13-1.05 (m, 21 H); '*C NMR (150 MHz, CDCl3) & 169.0, 138.5, 128.3, 127.6, 127.5, 79.8,
73.5,72.9,70.2,66.9,36.4,35.4,34.6,29.3, 18.1, 12.7; HRMS (EI-magnetic sector) m/z: [M]"
Calcd for C2sH44BrNO4Si1529.2223; Found 529.2225.
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Preparation of 7-OTIPS-6,7-cis-6,9-trans-THF 16

Br, H
O—yK L _op OTIPS
-0 H \ cis
9(trans (}’l
H OBn | [dr>41:1] e *~0Bn
B © 16
(chelate model)
P=TIPS

To a cooled (—78 °C) solution of TIPS-protected bromo amide 15 (52.4 mg, 0.0988 mmol) in
THF (20 mL, 0.005 M) was dropwise added KHMDS (0.42 mL, 0.7 M solution in toluene,
0.30 mmol). After being stirred for 1 h at the same temperature, the reaction mixture was
quenched with saturated aqueous NH4Cl and diluted with EtOAc. The layers were separated,
and the aqueous layer was extracted with EtOAc. The combined organic layers were washed
with saturated brine, dried over anhydrous NaxSOs, filtered, and concentrated in vacuo. The
residue was purified by column chromatography (silica gel, ether/ethyl acetate, 1 : 2) to afford
7-OTIPS-6,7-cis-6,9-trans-THF 16 (35.6 mg, 80%, trans:cis > 41 : 1, see page S48) as a
colorless oil: [a]*p=—12.8 (c 0.89, CHCI3); '"H NMR (600 MHz, CDCI3) § 7.33-7.32 (m, 4
H), 7.28-7.26 (m, 1 H), 4.81 (t, J=7.4 Hz, 1 H), 4.51 (s, 2 H), 4.50-4.48 (m, 1 H), 4.08 (ddd,
J=1.8,5.4,3.9Hz, 1 H), 3.65-3.58 (m, 2 H), 3.08 (s, 3 H), 2.95 (s, 3 H), 2.56 (ddd, J = 13.0,
7.7,5.2 Hz, 1 H), 2.05 (ddd, J=13.1, 7.1, 2.6 Hz, 1 H), 1.96-1.91 (m, 2 H), 1.08-1.04 (m, 21
H); 1*C NMR (150 MHz, CDCl3) § 171.2, 138.6, 128.3, 127.6, 127.4, 80.5, 74.1, 73.7, 73.0,
67.9, 38.5, 37.0, 35.8, 29.9, 18.09, 18.05, 12.4; HRMS (EI-magnetic sector) m/z: [M]" Calcd
for C25Ha3N04S1449.2961; Found 449.2961.

Preparation of Alcohol SI-A-03

OTIPS TBAF OH
7: THF | 7:
N Y trans, _6, R EEE— N Y trans, _6,
“IN 207 h 7 oen 0°Ctort, 1h ~IN 207 h 7 oen
o H™H 60% o H™H
16 SI-A-03

To a cooled (0 °C) solution of 7-OTIPS-6,7-threo-6,9-trans-THF 16 (0.36 g, 0.79 mmol) in
anhydrous THF (8 mL, 0.1 M) was added tetrabutylammonium fluoride (TBAF, 0.79 mL, 0.79
mmol). After being stirred for 1 h at the room temperature, the reaction mixture was quenched
with saturated aqueous NaHCOs and diluted with Et2O. The layers were separated, and the
aqueous layer was extracted with Et20. The combined organic layers were washed with

saturated brine, dried over anhydrous Na>SO4, filtered, and concentrated in vacuo. The residue
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was purified by column chromatography (silica gel, ethyl acetate only) to afford alcohol SI-A-
03 (0.14 g, 60%) as a colorless oil: [a]*p=-21.4 (c 0.31, CHCI3); 'H NMR (600 MHz, CDCI:)
0 7.37-7.34 (m, 2 H), 7.32-7.29 (m, 3 H), 4.92 (dd, /=8.4, 7.1 Hz, 1 H), 4.53 (AB, Jap = 11.7
Hz, Avas=13.4 Hz, 2 H), 4.35 (dt, J=5.4, 2.7 Hz, 1 H), 4.04 (ddd, /=9.8, 5.1, 3.0 Hz, 1 H),
3.67(ddd,J=9.5,4.7,3.4 Hz, 1 H), 3.49 (ddd, J=10.6, 9.4, 2.5 Hz, 1 H), 3.25 (t,J=2.1 Hz,
1 H), 3.08 (s, 3 H), 2.95 (s, 3 H), 2.50 (dddd, J=13.7, 8.4, 5.1, 1.6 Hz, 1 H), 2.19-2.15 (m, 1
H),2.12-2.06 (m, 1 H), 2.05-2.00 (m, 1 H); *C NMR (150 MHz, CDCl3) § 171.6, 137.3, 128.6,
128.0, 127.8, 83.5, 73.8, 73.7, 72.6, 66.9, 37.2, 36.9, 35.8, 29.3; HRMS (EI-magnetic sector)
m/z: [M]" Calcd for C16H23NO4293.1627; Found 293.1624.

Preparation of 7-OPMB-6,7-cis-6,9-trans-THF 17

_OH PMBCI, NaH , OPMB
\, THF/DMF (3 : 1) e
N 9trans >, B N (trans)?
- |i| 0 . //\OBn it 15 h - lii 0 . ’/\OBn
99% (0]
SI-A-03 0 17

To a solution of alcohol SI-A-03 (0.13 g, 0.45 mmol) in THF/DMF (3 : 1, 4.4 mL, 0.3 M) was
added p-methoxybenzyl chloride (0.26 mL, 1.80 mmol) and sodium hydride (63 mg, 60%
dispersion of mineral oil, 1.575 mmol) in portions at the room temperature. The resulting
mixture was stirred for 15 h at the same temperature, the reaction mixture was quenched with
saturated aqueous NaHCO3 and diluted with CH2Clo. The combined organic layers were
washed with saturated brine, dried over anhydrous Na>SOg4, filtered, and concentrated in vacuo.
The residue was purified by column chromatography (silica gel, hexanes/ethyl acetate, 3 : 1)
to afford the 7-OPMB-6,7-cis-6,9-trans-THF 17 (0.184 g, 99%) as a colorless oil: [a]*p = —
13.6 (¢ 0.90, CHCI3); '"H NMR (600 MHz, CDCls) & 7.34-7.30 (m, 4 H), 7.28-7.26 (m, 1 H),
7.24-7.21 (m, 2 H), 6.87-6.85 (m, 2 H), 4.82 (t, J = 7.6 Hz, 1 H), 4.48 (AB, Jas = 12.0 Hz,
Avas=11.2 Hz, 2 H), 4.44 (AB, JaB = 11.6 Hz, Avas= 104.7 Hz, 2 H), 4.09 (ddd, /="7.8, 5.7,
3.6 Hz, 1 H), 4.03—4.02 (m, 1 H), 3.80 (s, 3 H), 3.56 (td, /= 6.7, 2.4 Hz, 2 H), 3.08 (s, 3 H),
2.95(s,3H),2.49(ddd,/=13.1,7.9,5.0 Hz, 1 H), 2.20 (ddd, /= 13.3, 7.3, 1.5 Hz, 1 H), 2.06—
1.98 (m, 2 H); 3*C NMR (150 MHz, CDCl3) 8 171.1, 159.2, 138.5, 130.2, 129.2, 128.3, 127.6,
127.5, 113.7, 80.0, 79.1, 74.1, 72.9, 71.0, 67.7, 55.2, 37.0, 35.8, 34.3, 29.4; HRMS (EI-
magnetic sector) m/z: [M]" Calcd for C24H31NOs413.2202; Found 413.2202.
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Construction of 7,12-Dihydroxy Adjacent Bis-THF 21

Scheme ESI-02. Construction of 7,12-Dihydroxy Adjacent Bis-THF 21
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RO Et,N, DMAP HO = o HO 51.a-04
SI-A-05: R = (S)-MTPA CH.Cl 1t ,
SI-A-06: R = (R)-MTPA 222 cis-3-hexene l CHyCly, 1t, 4 h
G-I 95% [E/Z =6 1]
" OPMB
EiZ=6:1}>] 7\
13 N N
o nOw ~ 9PN
20
l Ts,0, EtzN, CH,Cl,
0°Ctort, 12h
. OPMB
~ 1:{ cis PN
o HOH OBn
Ts
SI-A-07 inseparable
AD mix-5, Na,CO3, MeSO,NH,
-BUOH/H,0 (1:1),0°C, 14 h
57% from 9 for 3 steps
HQ OPMB
o\
13 CIS 4.
’, 0 N
Qo6 HOH OBn
Ts
8
pyridine, reflux l or NaH, THF/DMF (3:2)
7h, 86% 0°Ctort, 16 h, 84%
HO OPMB
12’ anti

13 lz)s 10 9/ ¢js I/\OBH
HOH HOH

21
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Preparation of (10S5)-Alcohol SI-A-04 by Direct Ketone Synthesis/L-Selectride Sequence

N
OPMB S mgsr OPMB
| R eis THF \
9/ cis 6 E— 9 cis ).,
_N o 1~ 0Bn 789G 1h XN 10 o " 0Bn
H-H . GHTH
10 18
L-Selectride pPMB OPMB
THF syn \ anti \
_— o yeis )., + 9of cis ).,
—78°C, 1h e ol +~">0Bn X ¢ ol " 0Bn
59% for 2 steps HO HO
[dr=8:1] 9 SI-A-04

[Direct Ketone Synthesis]? To a cooled (78 °C) solution of 7-OPMB-6,7-cis-6,9-cis-THF 10
(438.1 mg, 1.06 mmol) in anhydrous THF (20 mL, 0.1 M) was dropwise added allylmagnesium
chloride (1.06 mL, 2.0 M solution in THF, 2.12 mmol). After being stirred at the same
temperature for 1 h, the reaction mixture was quenched with saturated aqueous NH4Cl, and
diluted with Et2O. The layers were separated, and the aqueous layer was extracted with Et20.
The combined organic layers were washed with saturated brine, dried over anhydrous Na2SOa,
and concentrated in vacuo to afford the crude ketone 18 as a colorless oil. [L-Selectride
Reduction] To a cooled (78 °C) solution of the above crude ketone 18 in THF (20 mL) was
added lithium ¢ri-sec-butylborohydride (L-Selectride, 3.2 mL, 1.0 M in THF, 3.2 mmol). After
being stirred for 1 h at the same temperature, the reaction mixture was quenched with MeOH,
and H202 (5.0 mL, 1.0 M in H20, 5.0 mmol) and NaOH (5 mL, 2.0 M in H20, 10.0 mmol)
were added. The resulting mixture was vigorously stirred for 12 h at room temperature and
diluted with Et2O. The layers were separated, and the aqueous layer was extracted with Et20.
The combined organic layers were washed with saturated brine, dried over anhydrous Na>SOs,
filtered, and concentrated in vacuo. The residue was purified by column chromatography (silica
gel, hexanes/ethyl acetate, 10 : 1) to afford (10S5)-9,10-syn homoallylic alcohol 9 (259.6 mg,
59%, dr =8 : 1, see page S59) as a colorless oil.
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Preparation of (105)-9,10-syn Homoallylic Alcohol 9 by a Sequential Ate Complex/Keck
Allylation

OPMB n-BuLi/DIBAL-H OPMB
I THF ‘
N_ _sleis Xe _ Ho feis),
T TR " oBn 0°C,1h TR ~0Bn
o)
° 10 19
CH,=CHCH,Sn(n-Bu)s OPMB OPMB
MgBr,*OEt,, CH,Cl, syn \ anti [\
X 10 9/ cis ., + e 9/ cis ",
—15°C 0 0°C, 14 h HoH’/\OBn ¢ ol '~ 0Bn
84% for 2 steps from 10 HO HO
[dr=46: 1] 9 SI-A-04

[Ate Complex Reduction] Ate Complex Generation: To a cooled (=78 °C) solution of n-
BuLi (1.0 mL, 1.6 M in hexane) in THF (13.3 mL) was added DIBAL-H (1.7 mL, 1.0 M in
toluene) and stirred for 30 min at the same temperature. To a cooled (0 °C) solution of 7-OPMB-
6,7-cis-6,9-cis-THF 10 (96.7 mg, 0.23 mmol) in dry THF (23.4 mL, 0.01 M) were added
dropwise ate complex solution (4.67 mL, 0.47 mmol). After being stirred at the same
temperature for 1 h, the reaction mixture was quenched with MeOH and diluted with Et2O and
saturated aqueous NH4Cl. The layers were separated, and the aqueous layer was extracted with
Et20. The combined organic layers were washed with saturated brine, dried over anhydrous
Na2SO4, and concentrated in vacuo to afford the crude aldehyde 19, which was immediately
employed to the next step without further purification. [Keck Allylation]? To a cooled (—15 °C)
solution of the above crude aldehyde 19 in dry CH2Cl: (4.7 mL, 0.05 M) was added
MgBr2¢OEt2 (0.30 g, 1.17 mmol). The resulting mixture was stirred for 10 min, and then
allyltributyltin (0.29 mL, 0.94 mmol) was added dropwise. After being stirred for 14 h at 0 °C,
the reaction mixture was quenched with saturated aqueous NaHCOs3, and diluted with CH2Cl.
The layers were separated, and the aqueous layer was extracted with CH2Cl2. The combined
organic layers were washed with saturated brine, dried over anhydrous Na>SOs4, and
concentrated in vacuo. The residue was filtrated by column chromatography (silica gel,
hexanes/ethyl acetate/dichloromethane, 4 : 1 : 1) to afford (105)-9,10-syn homoallylic alcohol
9 (81.1 mg, 84%, dr = 46 : 1, see page S61) as colorless oils: [For 9] [a]**p=—0.15 (c 0.93,
CHCl3); '"H NMR (600 MHz, CDCI3) § 7.35-7.31 (m, 4 H), 7.29-7.27 (m, 1 H), 7.22-7.19 (m,
2 H), 6.86-6.84 (m, 2 H), 5.88 (ddt,J=17.2,10.2, 7.0 Hz, 1 H), 5.13-5.05 (m, 2 H), 4.49 (AB,
Jas =12.0 Hz, Ava=15.73 Hz, 2 H), 4.38 (AB, Jas = 11.5 Hz, Avas= 148.63 Hz, 2 H), 3.95—
3.92 (m, 1 H), 3.93-3.90 (m, 2 H), 3.80 (s, 3 H), 3.61-3.54 (m, 3 H), 3.00 (d, /=5.1 Hz, 1 H),
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2.29 (tq,J=7.2, 1.4 Hz, 2 H), 2.14 (ddd, J = 14.0, 8.8, 5.4 Hz, 1 H), 2.06-1.95 (m, 3 H); 1*C
NMR (150 MHz, CDCI3) 6 159.2,138.5, 135.3,129.8, 129.4, 128.3, 127.7, 127.5, 116.9, 113.8,
79.7,79.4,78.6,73.2,72.9,70.6, 67.6, 55.3, 38.6, 33.9, 29.4; HRMS (EI-magnetic sector) m/z:
[M]" Calcd for C2sH3205 412.2250; Found 412.2242. [For SI-A-04] [a]**p = +26.6 (c 0.77,
CHCI3); 'TH NMR (600 MHz, CDCl3) § 7.35-7.30 (m, 4 H), 7.29-7.27 (m, 1 H), 7.22-7.20 (m,
2 H), 6.87-6.84 (m, 2 H), 5.85 (ddt,J=17.2,10.2, 7.0 Hz, 1 H), 5.13-5.07 (m, 2 H), 4.48 (AB,
Jas =12.0 Hz, Avas=21.82 Hz, 2 H), 4.40 (AB, Jas = 11.5 Hz, Avas=177.83 Hz, 2 H), 3.98
(ddd, J=8.5,5.3,2.8 Hz, 1 H), 3.90-3.84 (m, 3 H), 3.80 (s, 3 H), 3.60-3.54 (m, 2 H), 2.82 (d,
J=1.7Hz,1H),2.27-2.22 (m, 1 H), 2.19-2.14 (m, 2 H), 2.04 (ddt, /= 13.8, 7.9, 5.8 Hz, 1 H),
2.01-1.94 (m, 2 H); *C NMR (150 MHz, CDCl3) § 159.2, 138.5, 134.7, 129.9, 129.4, 128.3,
127.7,127.5,117.2,113.8, 80.0, 79.6, 78.2, 73.0, 71.3, 70.4, 67.7, 55.3,38.1,30.2, 29.3; HRMS
(FAB-magnetic sector) m/z: [M+H]" Calcd for C25sH3305413.2328; Found 413.23238.

Confirmation of C(10) Absolute Stereochemistry in Secondary Alcohol 9

(R-MTPA-CI H
OPMB or OPMB
on — (S)-MTPA-CI MTPA‘OAL@
9/ cis )., _— cis
NS o1 NoBn Et;N, DMAP S REP 2 opn -
HOH i HOH ASSRL, < 0
HO 2Cl, 1t RO SR
9 ASSRL, > 0

SI-A-05: R = (S)-MTPA
SI-A-06: R = (R)-MTPA

To a solution of (10S)-alcohol 9 in CH2Cl2 were successively added (R)- or (S)-a-methoxy-o-
trifluoromethylphenylacetyl chloride (5.0 eq), EtsN (6.0 eq), and DMAP (0.4 eq) at room
temperature. After stirring for 40 min at the same temperature, the reaction mixture was
quenched with saturated aqueous NaHCOs3, diluted with Et2O. The layers were separated, and
the aqueous layer was extracted with Et20O. The combine layers were washed with brine, dried
over anhydrous NaxSOs4, filtered, and concentrated in vacuo. The residue was purified by
column chromatography (silica gel, hexanes/ethyl acetate, 10:1) to afford the crude (S)-MTPA
ester SI-A-05 or (R)-MTPA ester SI-A-06 as a colorless oil: [For (S)-Mosher Derivative SI-
A-05] 'H NMR (600 MHz, CDCl3) § 7.63-7.61 (m, 2 H), 7.37-7.35 (m, 3 H), 7.34-7.27 (m, 5
H), 7.23-7.21 (m, 2 H), 6.88-6.86 (m, 2 H), 5.64-5.57 (m, 1 H), 5.31 (td, /J="7.8, 3.7 Hz, 1 H),
497 (s, 1 H),4.95 (d,J= 6.3 Hz, 1 H), 4.47-4.42 (m, 2 H), 4.40 (AB, Ja = 11.7 Hz, Avas=
85.1 Hz, 2 H), 3.99-3.96 (m, 3 H), 3.80 (s, 3 H), 3.58 (s, 3 H), 3.54 (t, J= 6.4 Hz, 2 H), 2.42—
2.38 (m, 1 H), 2.22 (dt, J=15.2, 7.8 Hz, 1 H), 2.18-2.13 (m, 1 H), 1.98 (q, /= 6.8 Hz, 2 H),
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1.83-1.79 (m, 1 H); HRMS (FAB-magnetic sector) m/z: [M+H]" Calcd for C3sH4oF30O7
629.2726; Found 629.2719. [For (R)-Mosher Derivative SI-A-06] 'H NMR (600 MHz,
CDCl) & 7.59-7.58 (m, 2 H), 7.37-7.36 (m, 3 H), 7.34-7.27 (m, 5 H), 7.20-7.17 (m, 2 H),
6.87-6.84 (m, 2 H), 5.81-5.74 (m, 1 H), 5.32 (ddd, J=8.1, 6.9, 3.9 Hz, 1 H), 5.12-5.08 (m, 2
H), 4.46-4.42 (m, 2 H), 4.34 (AB, Jas = 11.6 Hz, Avas= 89.9 Hz, 2 H), 3.96-3.90 (m, 3 H),
3.80 (s, 3 H), 3.51 (s, 3 H), 3.53-3.50 (m, 2 H), 2.52-2.48 (m, 1 H), 2.33 (dt,J=15.5, 8.1 Hz,
1 H), 2.04 (ddd, J=13.6, 7.8, 5.9 Hz, 1 H), 1.96-1.86 (m, 2 H), 1.74 (ddd, J=13.5, 7.0, 3.4
Hz, 1 H); HRMS (FAB-magnetic sector) m/z: [M+H]" Caled for C3sHa0F307 629.2726; Found
629.2722.

Preparation of Alkene 20

OPMB cis-3-hexene, G-Il Eiz=61 OPMB
S CH,C,| 2
syng cis _— / cis
N o'b~>oBn . 4h ~ 13HO o V~>oBn
wo o H 95% [E/Z=6: 1] 2(';' H
9

To a solution of (10S)-alcohol 9 (670.8 mg, 1.626 mmol) in dry CH2Cl2 (16.3 mL, 0.1 M) were
added cis-3-hexene (2.01 mL, 16.3 mmol) and second-generation Grubb’s catalyst
[(H2IMes)(CysP)Cl2Ru=CHPh, G-II, 138.0 mg, 0.163 mmol]* at room temperature. After
being stirred for 4 h at the same temperature, the reaction mixture was quenched with dimethyl
sulfoxide (0.5 mL), stirred for 15 h, and concentrated in vacuo. Purification of the residue by
column chromatography (silica gel, hexanes/ethyl acetate, 5 : 1) to afford the inseparable
mixture of alkene 20 (680.5 mg, 95% yield, E/Z=6 : 1, see page S69) as a colorless oil; [For
(12E)-20] 'H NMR (600 MHz, CDCI3) § 7.35-7.31 (m, 4 H), 7.29-7.26 (m, 1 H), 7.22-7.19
(m, 2 H), 6.87-6.84 (m, 2 H), 5.58-5.53 (m, 1 H), 5.50-5.45 (m, 1 H), 4.53-4.47 (m, 3 H),
427 (d,J=11.4 Hz, 1 H), 3.94-3.90 (m, 3 H), 3.80 (s, 3 H), 3.62-3.55 (m, 2 H), 3.53-3.48
(m, 1 H), 3.51 (tt, /= 6.4,4.6 Hz, 1 H), 2.94 (d, /= 5.0 Hz, 1 H), 2.22 (tq, /= 6.5, 1.1 Hz, 2
H), 2.13 (ddd, J = 13.9, 8.7, 5.5 Hz, 1 H), 2.10-1.96 (m, 4 H), 0.97 (t, J = 7.5 Hz, 3 H); *C
NMR (150 MHz, CDCls) 6 159.2, 138.5,134.7,129.9, 129.3, 128.3, 127.6, 127.5, 125.2, 113.8,
79.7,79.4,78.6, 73.7, 72.9, 70.6, 67.7, 55.3, 37.3, 34.0, 29.5, 25.6, 13.7; HRMS (EI-magnetic
sector) m/z: [M]" Calcd for C27H3605440.2563; Found 440.2558.

S15



Preparation of Diol 8

AD mix-g, N32CO3
-E/Z =61 -E/Z =61
OPMB Ts20, EtsN OPMB MeSO,NH, HO OPMB
12 3 CH.,CI, 12 S t-BuOH/H,O (1: 1) R
i3 o1~ >opn 0°Ctort, 12h % ok~ ~oBn 0°C, 14 h 0 5~ oBn
HO H ™ H O\TH H 60% from 20 for 2 steps H O\TH H
s 57% from 9 for 3 steps S
20 SI-A-07 8
inseparable separable

[Tosylation]To a cooled (0 °C) solution of inseparable mixture of (£)/(Z)-hex-3-enol 20 (680.5
mg, 1.55 mmol) in dry CH2ClL2 (20 mL, 0.077 M) was added triethylamine (2.15 mL, 15.5
mmol) and p-toluenesulfonyl anhydride (Ts20, 210.8 mg, 4.63 mmol). After being stirred for
12 h at room temperature, the reaction mixture was quenched with saturated aqueous NaHCO3
and diluted with H20. The layers were separated, and the aqueous layer was extracted with
CH:2Cl2. The combined organic layers were washed with saturated brine, dried over anhydrous
NaxSOs4, filtered, and concentrated in vacuo. The residue was purified by column
chromatography (silica gel, hexanes/ethyl acetate, 6 : 1) to afford the inseparable mixture of
tosylate SI-A-07 (878.4 mg, 96%) as a colorless oil: [For (12E)-Tosylate SI-A-07] [a]*p=—
0.70 (c 0.79, CHCl3); '"H NMR (600 MHz, CDCl3) § 7.78-7.76 (m, 2 H), 7.35-7.30 (m, 4 H),
7.29-7.26 (m, 1 H), 7.24-7.22 (m, 2 H), 7.20-7.18 (m, 2 H), 6.88-6.85 (m, 2 H), 5.46 (dtt, J =
15.3, 6.3, 1.3 Hz, 1 H), 5.21 (dddt, J = 15.7, 8.1, 6.7, 1.6 Hz, 1 H), 4.61-4.58 (m, 1 H), 4.46
(AB, JaB = 11.9 Hz, Avas=16.57 Hz, 2 H), 4.34 (AB, JaB = 11.6 Hz, Avap= 116.40 Hz, 2 H),
4.02 (dt,J=28.2,6.4 Hz, 1 H), 3.89 (ddd, J=6.0,4.5,2.9 Hz, 1 H), 3.84 (dt,J=8.4,4.7 Hz, 1
H), 3.81 (s, 3 H), 3.49-3.43 (m, 2 H), 2.54-2.49 (m, 1 H), 2.39 (s, 3 H), 2.25-2.20 (m, 1 H),
2.08 (ddd, J=13.9, 8.2, 6.0 Hz, 1 H), 1.95-1.87 (m, 3 H), 1.85-1.82 (m, 1 H), 1.81-1.75 (m,
1 H),0.91 (t,J=7.4 Hz, 3 H); ®*C NMR (150 MHz, CDCl3) § 159.1, 144.1, 138.6, 136.1, 134.3,
130.2,129.4, 129.0, 128.3, 128.0, 127.6, 127.5, 122.6, 113.7, 83.8, 79.3, 78.3, 76.9, 72.9, 70.6,
67.5,55.2,34.1,33.0, 29.4, 25.5, 21.5, 13.5; HRMS (EI-magnetic sector) m/z: [M]" Calcd for
C34H4207S 594.2651; Found 594.2654. [Sharpless Asymmetric Dihydroxylation] To a
cooled (0 °C) solution of inseparable mixture of tosylate SI-A-07 (530.7 mg, 0.892 mmol) in
tert-butanol/H20 (1 : 1, 10.0 mL, 0.089 M) was added methanesulfonamide (349.2 mg, 3.671

mmol), K2CO3 (634.3 mg, 4.589 mmol). The reaction mixture was stirred for 30 min at same
temperature and AD-mix B (2.12 g, 1.22 mmol) was added. After being stirred at the same
temperature for 14 h, the reaction mixture was quenched with saturated aqueous Na2S203, and

diluted with Et20. The layers were separated, and the aqueous layer was extracted with Et20.
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The combined organic layers were washed with saturated brine, dried over anhydrous Na>SOs,
and concentrated in vacuo. The residue was filtered through a short column of silica gel
(hexanes/ethyl acetate, 1 : 1) to afford the pure diol 8 (337.4 mg, 60% for two steps) as a
colorless oil: [a]**=+1.31 (¢ 1.00, CHCI3); 'H NMR (600 MHz, CDCl3) § 7.79-7.77 (m, 2 H),
7.35-7.27 (m, 5 H), 7.26-7.25 (m, 2 H), 7.20-7.18 (m, 2 H), 6.87-6.85 (m, 2 H), 4.86 (dt, J =
6.6, 4.5 Hz, 1 H), 4.45 (AB, Jas = 12.0 Hz, Avap= 16.70 Hz, 2 H), 4.34 (AB, Jas = 11.4 Hz,
Avap=118.84 Hz, 2 H), 4.09 (ddd, J = 8.3, 6.8, 4.6 Hz, 1 H), 3.90 (ddd, /= 6.0,4.4, 2.8 Hz, 1
H), 3.87 (dt, J= 8.7, 4.5 Hz, 1 H), 3.80 (s, 3 H), 3.63 (ddd, /=9.1, 4.7, 3.3 Hz, 1 H), 3.49—
3.45 (m, 2 H), 3.17 (dt, J= 8.7, 4.5 Hz, 1 H), 2.40 (s, 3 H), 2.11 (ddd, /= 14.1, 8.3, 6.0 Hz, 1
H), 2.05 (ddd, J=14.9, 6.7,3.3 Hz, 1 H), 1.98 (ddd, J=13.9, 6.8, 2.8 Hz, 1 H), 1.92—1.82 (m,
2 H), 1.74 (ddd, J=14.9,9.1, 4.5 Hz, 1 H), 1.45-1.38 (m, 1 H), 1.39-1.31 (m, 1 H), 0.89 (t,J
=7.4 Hz, 3 H); *C NMR (150 MHz, CDCl3) § 159.0, 144.5, 138.4, 133.9, 130.0, 129.5, 129.0,
128.2,127.7,127.5,127.4,113.6, 80.6, 79.6, 78.0, 77.3, 75.3, 72.8, 70.4, 69.6, 67.3, 55.1, 35.5,
33.0, 29.1, 26.1, 21.4, 9.9; HRMS (FAB-magnetic sector) m/z: [M+H]" Calcd for C34H4509S
629.2784; Found 629.2787.

Preparation of Adjacent Bis-THF 21

HO, OPMB THF/D':/?;' 1:1 "o, OPMB
mem _THRIDMP (1<) W
“0 ol~oBn o0°Ctort 16h 0 o Y~>oBn
O H - H 8% HOH HOH
H Ts
8 21

To a cooled (0 °C) solution of diol 8 (51.1 mg, 0.0813 mmol) in THF/DMF (1 : 1, 8.13 mL,
0.01 M) was added sodium hydride (16.26 mg, 0.406 mmol). After being stirred for 16 h at
room temperature, the reaction mixture was quenched with saturated aqueous NH4Cl and
diluted with Et2O. The layers were separated, and the aqueous layer was extracted with Et20.
The combined organic layers were washed with saturated brine, dried over anhydrous Na2SOa,
filtered, and concentrated in vacuo. The residue was purified by column chromatography (silica
gel, hexanes/ethyl acetate, 2 : 1) to afford the adjacent bis-THF 21 (31.2 mg, 84%) as a colorless
oil: [a]**p=+18.1 (¢ 1.00, CHCIl3); 'H NMR (600 MHz, CDCI3) § 7.34-7.29 (m, 4 H), 7.28—
7.25 (m, 1 H), 7.21-7.18 (m, 2 H), 6.87—6.85 (m, 2 H), 4.50-4.43 (m, 3 H), 4.25 (d, J=11.7
Hz, 1 H), 4.18-4.13 (m, 2 H), 3.99-3.96 (m, 2 H), 3.90 (ddd, J=6.1, 4.0, 1.7 Hz, 1 H), 3.83
(d, J=11.1 Hz, 1 H), 3.80 (s, 3 H), 3.58-3.52 (m, 3 H), 2.28 (dd, /= 14.0, 2.6 Hz, 1 H), 2.19
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(ddd, J=13.9, 8.9, 6.4 Hz, 1 H), 2.16-2.08 (m, 2 H), 2.06-2.01 (m, 1 H), 1.78-1.66 (m, 2 H),
1.61 (ddd, J=14.1, 7.0, 1.7 Hz, 1 H), 0.97 (t, J = 7.5 Hz, 3 H); *C NMR (150 MHz, CDCls)
0 159.1,138.5,130.1, 129.0, 128.3, 127.7, 127.5, 113.8, 86.2, 80.5, 79.3, 78.6, 78.2, 72.9, 70.7,
70.4, 67.4, 55.3, 34.5, 33.6, 28.9, 21.9, 10.5; HRMS (EI-magnetic sector) m/z: [M]" Calcd for
C27H3606456.2512; Found 456.2510.

Preparation of Adjacent Bis-THF 213

HO, OPMB - HO OPMB
oy 12] syn ; pyridine Y anti -
13/ oo/ o\ - 13 { cis MO 9 cis )
0 - reflux, 7 h “~oB
?o HOH " 85% HOH HOH n
H " 1s
8 21

Diol 8 (178.4 mg, 0.284 mmol) was dissolved in pyridine (28 mL, 0.01 M), and the resulting
solution was refluxed for 7 h. The reaction mixture was cooled to room temperature,
concentrated in vacuo, and diluted with Et2O and H20. The layers were separated, and the
aqueous layer was extracted with Et2O. The combined organic layers were washed with
saturated brine, dried over anhydrous Na>SO4, filtered, and concentrated in vacuo. The residue
was purified by column chromatography (silica gel, hexanes/ethyl acetate, 3 : 1) to afford the
adjacent bis-THF 21 (110.9 mg, 86%) as a colorless oil.

Construction of 7,12-Dibromo Adjacent bis-THF 6: S18 ~ S23

Scheme ESI-03. Synthesis of 7,12-Dibromo-Adjacent Bis-THF 6 in Step-By-Step Manner

HO, OPMB McCl, 2,6-lutidine ~ McQ, OPMB
oo CH.,Cl, 12/ e 7 TBAB, THF
cis cis ), . — . cis cis )., .,
i OH HOH/\OB" 0°C,1h H O HOH/\OB“ 50°C, 2 h
21 SI-A-08 63% for 2 steps
Br OPMB DDA Br. OH
7 \7 CH,Clo:H,0 (10 : 1) 7 \7
~ i cis PN ~ cis N
ROR RO/ T OB pector,2h BOl Ao oBn
SI-A-09 88% SI-A-10
McCl, 2,6-lutidine Br, OMe Br, Br
CH,Cl, 12 —\7 TBAB, THF 12— 7
~ cis cis N ~ cis cis Y, N
0°C,1h HOHHOH OBn 50°C, 3 h HOHHOH OBn
SI-A-11 74% for 2 steps 6
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Preparation of 12-Bromo-Adjacent bis-THF SI-A-09

HQ pPMB McCl, 2,6-lutidine MCQ_ pPMB Br, pF’MB
/ 0 \ CH,Cl, 12/ e \7 TBAB, THF 12 \7
cis cis - > cis cis [ cis cis ),
Y, N 1 N N 1, N B
HOR nOr ~ 9B occtn HOH HOH 08"6330:‘3'2“ HOR ROR ~ OFn
21 SI-A-08 b for 2 steps SI-A-09

[Chloromethanesulfonylation] To a cooled (0 °C) solution of 12-hydroxy-adjacent bis-THF
21 (272.9 mg, 0.598 mmol) in CH2CIL2 (6 mL, 0.1 M) were dropwise added 2,6-lutidine (1.11
mL, 9.56 mmol) and chloromethanesulfonyl chloride (McCl, 0.434 mL, 4.78 mmol). The
resulting mixture was stirred for 1 h at the same temperature, quenched with saturated aqueous
NaHCO3, and diluted with CH2Cl2. The layers were separated, and the aqueous layer was
extracted with CH2Clz. The combined organic layers were washed with H2O and brine, dried
over anhydrous Na2SO4, and concentrated in vacuo. The residue was filtered through a short
pad of silica gel (hexanes/ethyl acetate, 4 : 1) to afford the crude chloromethanesulfonate SI-
A-08 (296.0 mg, 92%) as a brown oil: [a]**p = +15.4 (¢ 1.00, CHCI3); '"H NMR (600 MHz,
CDCl) & 7.35-7.31 (m, 4 H), 7.29-7.27 (m, 1 H), 7.22-7.20 (m, 2 H), 6.87-6.84 (m, 2 H),
5.23(ddd, J=6.0,3.3, 1.4 Hz, 1 H), 4.56 (s, 2 H), 4.49 (AB, Jas = 11.9 Hz, Avap=21.76 Hz,
2 H),4.39 (AB, Jas = 11.5 Hz, Avas = 138.66 Hz, 2 H), 3.94-3.87 (m, 4 H), 3.80 (s, 3 H), 3.67
(ddd, J=7.2, 6.1, 3.3 Hz, 1 H), 3.59-3.56 (m, 2 H), 2.49-2.44 (m, 1 H), 2.35 (ddd, J = 15.2,
5.0, 1.4 Hz, 1 H), 2.20 (ddd, J=13.4, 7.5, 5.7 Hz, 1 H), 2.05 (ddd, J = 13.7,4.8, 1.9 Hz, 1 H),
2.01-1.98 (m, 2 H), 1.79-1.71 (m, 2 H), 1.03 (t,J= 7.5 Hz, 3 H); *C NMR (150 MHz, CDCI3)
0 159.1,138.6, 130.3, 129.1, 128.3, 127.6, 127.5, 113.7, 85.6, 83.7,79.9, 79.7, 79.3, 78.7, 72.8,
70.4, 67.6, 55.2, 54.2, 36.4, 34.7, 29.6, 22.2, 10.5. [Sn2 Displacement] To a solution of the
above crude chloromethanesulfonate SI-A-08 in THF (30 mL, 0.018 M) was added
tetrabutylammonium bromide (TBAB, 1.78 g, 5.54 mmol). After being stirred at 50 °C for 2 h,
the reaction mixture was cooled to room temperature, quenched with H20, and diluted with
Et20. The layers were separated and the aqueous layer was extracted with Et2O. The combined
organic layers were washed with brine, dried over anhydrous Na>SOs4, and concentrated in
vacuo. The residue was purified by column chromatography (silica gel, hexanes/ethyl acetate,
5:1to4:1) to afford 12-bromo-adjacent bis-THF SI-A-09 (198.5 mg, 69% yield for two
steps) as a colorless oil: [a]*>p= 1+29.8 (c 1.00, CHCI3); '"H NMR (600 MHz, CDCl3) § 7.35—
7.31 (m, 4 H), 7.29-7.26 (m, 1 H), 7.22-7.20 (m, 2 H), 6.87-6.85 (m, 2 H), 4.48 (AB, Jas =
12.0 Hz, Avas=22.48 Hz, 2 H), 4.38 (AB, JaB = 11.6 Hz, Avas= 142.39 Hz, 2 H), 4.15 (q, J
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=6.8 Hz, 1 H), 4.00-3.94 (m, 2 H), 3.93-3.88 (m, 2 H), 3.85 (dt,J=8.2, 6.0 Hz, 1 H), 3.80 (s,
3 H),3.57 (t,J=6.5Hz, 2 H), 2.48 (dt, /= 13.7, 6.9 Hz, 1 H), 2.28 (ddd, J=13.7,7.0, 5.2 Hz,
1 H), 2.17 (ddd, J = 14.0, 8.2, 5.9 Hz, 1 H), 2.04-1.96 (m, 2 H), 1.93 (ddd, J=13.8, 6.1, 2.3
Hz, 1 H), 1.69-1.62 (m, 1 H), 1.51 (dp, J = 14.5, 7.3 Hz, 1 H), 0.98 (t, J = 7.4 Hz, 3 H); 13C
NMR (150 MHz, CDCl3) & 159.1, 138.6, 130.3, 129.1, 128.3, 127.6, 127.4, 113.7, 88.4, 80.2,
79.7,79.1, 78.5, 72.8, 70.4, 67.6, 55.2, 49.3, 38.5, 34.6, 29.5, 26.5, 10.0; HRMS (EI-magnetic
sector) m/z: [M]" Calcd for C27H35BrOs 518.1668; Found 518.1669.

Preparation of 7-Hydroxyl- 12-Bromo-Adjacent Bis-THF SI-A-10

Br ;OPMB DDQ Br. ;OH
17— 7 CH,Cly:H,0 (10 : 1) 12— 7
~w ™ ~w ™
HOR ROH ™ 9" oecron2n ROR ROy o8N
SI-A-09 88% SI-A-10

To a cooled (0 °C) solution of 12-bromo-adjacent bis-THF SI-A-09 (283.8 mg, 0.546 mmol)
in CH2CI2/H20 (10 : 1, 11 mL, 0.05 M) was added 2,3-dichloro-5,6-dicyano-p-benzoquinone
(DDQ, 186.6 mg, 0.820 mmol). After being stirred for 2 h at the room temperature, the reaction
mixture was quenched with saturated aqueous NaHCOs3 and diluted with CH2Cl.. The layers
were separated, and the aqueous layer was extracted with CH2Clz. The combined organic layers
were washed with saturated brine, dried over anhydrous Na2SOs, filtered, and concentrated in
vacuo. The residue was purified by column chromatography (silica gel, hexanes/ethyl acetate,
4 : 1) to afford 7-hydroxyl-12-bromo-adjacent bis-THF SI-A-10 (196.2 mg, 88%) as a colorless
oil: [a]**p=+23.2 (c 1.00, CHCIl3); 'H NMR (600 MHz, CDCI3) § 7.36-7.31 (m, 4 H), 7.29—
7.26 (m, 1 H), 4.52 (s, 2 H), 4.35 (ddd, J = 8.4, 6.9, 3.0 Hz, 1 H), 4.09-4.04 (m, 3 H), 3.93
(ddd, J=7.8,5.8,4.8 Hz, 1 H), 3.80 (dt, /= 6.9, 3.4 Hz, 1 H), 3.64 (dt, J=9.5, 5.3 Hz, 1 H),
3.59 (ddd, J=9.5,8.5,4.5Hz, 1 H), 3.45 (d, /= 8.5 Hz, 1 H), 2.29-2.19 (m, 3 H), 2.09-2.03
(m, 1 H), 2.01-2.96 (m, 1 H), 1.79 (ddd, J = 14.0, 4.0, 1.1 Hz, 1 H), 1.70 (dddd, /= 15.0, 12.6,
6.9, 5.1 Hz, 1 H), 1.60-1.53 (m, 1 H), 1.01 (t, J = 7.5 Hz, 3 H); >*C NMR (150 MHz, CDCI;)
0 138.1, 128.4, 127.66, 127.64, 88.8, 81.9, 79.2, 78.2, 73.1, 71.6, 67.4, 48.4, 38.6, 35.4, 29.2,
26.4, 10.1; HRMS (EI-magnetic sector) m/z: [M]" Caled for Ci19H27BrOs 398.1093; Found
398.1094.
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Preparation of 7,12-Dibromo-Adjacent Bis-THF 6

Br OH McCl, 2,6-lutidine B, OMc Br, Br
. Ay CHCl, 12)— \7 TBAB, THF 12 7
~ cis cis N - ~ cis cis N —_— cis cis 0, N
HOR ROR ™ 9B occ1n HOR RO/~ OBn s00c 3n HOR pOpR~ ©Bn
SI-A-10 SI-A-11 74% for 2 steps 6

[Chloromethanesulfonylation] To a cooled (0 °C) solution of 7-hydroxyl-12-bromo-adjacent
bis-THF SI-A-10 (196.2 mg, 0.491 mmol) in CH2Cl2 (5 mL, 0.1 M) were dropwise added 2,6-
lutidine (0.916 mL, 7.86 mmol) and chloromethanesulfonyl chloride (McCl, 0.357 mL, 3.93
mmol). The resulting mixture was stirred for 1 h at the same temperature, quenched with
saturated aqueous NaHCOs3, and diluted with CH2Clz. The layers were separated, and the
aqueous layer was extracted with CH2Clz. The combined organic layers were washed with H2O
and brine, dried over anhydrous Na>SOs, and concentrated in vacuo. The residue was filtered
through a short pad of silica gel (hexanes/ethyl acetate, 4 : 1) to afford the crude
chloromethanesulfonate SI-A-11 (237.9 mg, 95%) as a brown oil: [a]**p = +14.9 (¢ 1.00,
CHCI3); '"H NMR (600 MHz, CDCls) § 7.36-7.28 (m, 5 H), 5.22 (ddd, J=6.2,3.3, 1.2 Hz, 1
H), 4.54 (AB, Jas = 12.7 Hz, Avas = 23.66 Hz, 2 H), 4.50 (AB, Jas = 11.8 Hz, Avap= 12.44
Hz, 2 H), 4.16 (td, /= 6.9, 5.6 Hz, 1 H), 4.01 (dt, J= 7.3, 5.4 Hz, 1 H), 3.99-3.95 (m, 2 H),
3.88 (dt,J= 8.6, 5.8 Hz, 1 H), 3.66-3.59 (m, 2 H), 2.53 (ddd, /= 15.0, 8.6, 6.2 Hz, 1 H), 2.40
(dt,J=14.3,7.2 Hz, 1 H), 2.33 (ddd, J=13.8, 6.9, 5.1 Hz, 1 H), 2.23 (ddd, J=15.3,5.9, 1.2
Hz, 1 H), 2.10-2.04 (m, 1 H), 1.99 (ddt, /= 14.3,7.9, 4.9 Hz, 1 H), 1.69-1.62 (m, 1 H), 1.52
(td, J = 14.4, 7.4 Hz, 1 H), 0.98 (t, J = 7.5 Hz, 3 H); 3*C NMR (150 MHz, CDCl3) & 138.3,
128.5, 127.9, 127.8, 88.7, 85.8, 79.6, 79.5, 78.9, 73.2, 67.0, 54.2, 49.0, 38.7, 36.8, 29.3, 26.7,
10.0. [Sn2 Displacement] To a solution of the chloromethanesulfonate SI-A-11 (117.5 mg,
0.246 mmol) in THF (14 mL, 0.018 M) was added tetrabutylammonium bromide (TBAB, 0.79
g, 2.46 mmol). After being stirred at 50 °C for 3 h, the reaction mixture was cooled to room
temperature, quenched with H20, and diluted with Et2O. The layers were separated and the
aqueous layer was extracted with Et2O. The combined organic layers were washed with brine,
dried over anhydrous Na2SO4, and concentrated in vacuo. The residue was purified by column
chromatography (silica gel, hexanes/ethyl acetate, 15 : 1 to 10 : 1) to afford 7,12-dibromo-
adjacent bis-THF 6 (88.9 mg, 74% for two steps) as a colorless oil: [a]*’p = —12.6 (c 1.00,
CHCl3); "H NMR (600 MHz, CDCls) & 7.37-7.33 (m, 4 H), 7.30-7.27 (m, 1 H), 4.52 (AB, Jas
=11.9 Hz, Avas= 11.38 Hz, 2 H), 4.22 (dt, /= 7.7, 5.0 Hz, 1 H), 4.15-4.09 (m, 3 H), 4.00 (dt,
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J=74,52Hz,1H),3.96-3.93 (m, 1 H), 3.64-3.56 (m, 2 H), 2.33-2.26 (m, 4 H), 1.97 (dddd,
J=14.0,7.7,6.3,4.8 Hz, 1 H), 1.77 (ddt,J=13.6, 7.8, 5.7 Hz, 1 H), 1.65 (dtd, J = 14.9, 7.4,
5.0 Hz, 1 H), 1.50 (dp, J = 14.6, 7.4 Hz, 1 H), 0.97 (t, J = 7.5 Hz, 3 H); *C NMR (150 MHz,
CDCl) 6 138.4, 128.4, 127.8, 127.7, 88.8, 85.1, 79.6, 79.4, 73.2, 66.8, 49.6, 48.9, 39.1, 38.7,
34.0, 26.8, 10.1; HRMS (El-magnetic sector) m/z: [M]" Calcd for Ci19H26Br203 460.0249;
Found 460.0243.

Scheme ESI-04. Synthesis of 7,12-Dibromo-Adjacent Bis-THF 6 in Double Bromination

|A. Nakata Two-Step Protocol|

HO, OPMB HO, OH
] \ . . 12/ \7
s Yoo e PR DDQ, CH,Cl,:H;0 (10: 1) cis DN
HOH HOH OBn 0°Ctort, 5h, 92% HOH HOR OBn
21 7
McCl, 2,6-lutidine ~ McQ, OMe Br Br
CH,Cl, 12 7 TBAB. THF 12 7
e — cis cis ! cis cis
0°Ctort 4h ROR HOR ~ ©B"  70ec 3n HOH RO~ OFN
SI-A-11 69% for 2 steps 6
B. Hooz One-Step Protocol |
HO OH Br, Br
12/ \7 CBry, PhsP, toluene 12/ \7
cis cis cis cis
N N 1 N
HOW ROH ~ O8N 80°C, 2 h, 58% HOw nOpR ~ O8N
7 6
Preparation of 7,12-Dihydroxy-Adjacent Bis-THF Diol 7
HO, OPMB HO, OH
12\ \7 DDQ, CH,Cly:H,0 (10 : 1) 12/ \7
cis 10 9/ cis N e cis a., PN
ROl R Op ~ ©OBn 0°Ctort, 5 h, 92% ROR HOR ~ O8N
21 7

To a cooled (0 °C) solution of 12-dihydroxy-adjacent bis-THF 21 (110.8 mg, 0.243 mmol) in
CH2CI2/H20 (10 : 1, 11 mL, 0.022 M) was added 2,3-dichloro-5,6-dicyano-p-benzoquinone
(DDQ, 208.8 mg, 0.972 mmol). After being stirred for 5 h at the same temperature, the reaction
mixture was quenched with saturated aqueous NaHCO3 and diluted with CH2Clz. The layers
were separated, and the aqueous layer was extracted with CH2Clz. The combined organic layers
were washed with saturated brine, dried over anhydrous Na>SOs, filtered, and concentrated in
vacuo. The residue was purified by column chromatography (silica gel, hexanes/ethyl acetate,
2 : 1) to afford 7,12-dihydroxy-adjacent bis-THF 7 (75.1 mg, 92%) as a colorless oil: [a.]**p=
+23.2 (¢ 1.00, CHCI3); "H NMR (600 MHz, CDCl3) 8 7.36-7.33 (m, 2 H), 7.31-7.28 (m, 3 H),

S22



4.51 (AB, Jas = 11.7 Hz, Avas = 14.46 Hz, 2 H), 4.23 (dtd, /= 7.0, 3.5, 1.4 Hz, 1 H), 4.17—
4.12 (m, 2 H), 4.02 (ddt, J=10.1, 4.2, 2.0 Hz, 1 H), 3.80 (ddd, J=9.4, 5.1, 3.3 Hz, 1 H), 3.67
(ddd,J=9.4,4.9,3.7 Hz, 1 H), 3.56-3.51 (m, 2 H), 3.46 (d,/=10.2 Hz, 1 H), 3.37 (d,J=3.7
Hz, 1 H), 2.32 (dddd, J = 14.0, 9.2, 6.8, 0.8 Hz, 1 H), 2.23-2.14 (m, 3 H), 2.02 (dtd, J = 14.5,
4.9,2.5Hz,1H),1.75-1.67 (m, 2 H), 1.63 (ddd, /= 14.1, 6.6, 1.5 Hz, 1 H), 0.97 (t,J=7.5 Hz,
3 H); *C NMR (150 MHz, CDCl3) § 137.5, 128.5, 127.9, 127.8, 86.0, 83.4, 79.1, 78.7, 73.6,
71.7,70.9,67.1,36.2,34.3,28.6,21.8, 10.5; HRMS (FAB-magnetic sector) m/z: [M+H]" Calcd
for C19H2905337.2015; Found 337.2017.

Preparation of 7,12-Dibromo-Adjacent Bis-THF 6 by Modified Nakata Two-Step

Protocol.
McCI
HQ, OH 26-utidine  McQ, OMe Br, Br
\M7 CH,Cly 12/ 7 TBAB, THF 12 7
cis cis ), _ cis cis ), L — A cis cis ),
HOR RO~ OB ocCtortan HOR AOH ~ OB 70c3n ROR ROH ~ O8N
7 SI-A-12 69% for 2 steps 6

[Chloromethanesulfonylation] To a cooled (0 °C) solution of 7,12-dihydroxy-adjacent bis-
THF 7 (42.5 mg, 0.126 mmol) in CH2Cl2 (5 mL, 0.025 M) were dropwise added 2,6-lutidine
(0.294 mL, 2.52 mmol) and chloromethanesulfonyl chloride (McCl, 0.069 mL, 0.738 mmol).
The resulting mixture was stirred for 4 h at room temperature, quenched with saturated aqueous
NaHCOs3, and diluted with CH2Clz. The layers were separated, and the aqueous layer was
extracted with CH2Clz. The combined organic layers were washed with H2O and brine, dried
over anhydrous Na2SO4, and concentrated in vacuo. The residue was filtered through a short
pad of silica gel (hexanes/ethyl acetate, 10 : 1) to afford the crude bis-chloromethanesulfonate
SI-A-12 as a brown oil, which was immediately employed to the next step without further
purification. [Sn2 Displacement] To a solution of the above crude bis-chloromethanesulfonate
SI-A-12 in THF (15 mL) was added tetrabutylammonium bromide (TBAB, 407.3 mg, 1.26
mmol). After being stirred at 70 °C for 3 h, the reaction mixture was cooled to room
temperature, quenched with H20, and diluted with Et2O. The layers were separated and the
aqueous layer was extracted with Et2O. The combined organic layers were washed with brine,
dried over anhydrous Na2SO4, and concentrated in vacuo. The residue was purified by column
chromatography (silica gel, hexanes/ethyl acetate, 40 : 1 to 10 : 1) to afford 7,12-dibromo-
adjacent bis-THF 6 (40.3 mg, 69% yield for two steps) as a colorless oil.
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Preparation of 7,12-Dibromo-Adjacent Bis-THF 6 by Hooz One-Step Protocol.

HO OH Br, Br
12/ \7 CBry, PhsP, toluene 12/ \7
cis cis cis cis
L, W N
RO RO OBn 80 °C, 2 h, 58% HOH RO o8n
7 6

To a solution of 7,12-dihydroxy-adjacent bis-THF 7 (30.3 mg, 0.0901 mmol) in dry toluene
(3.60 mL, 0.025 M) were added CBrs (14.6 mg, 0.0440 mmol) and PhsP (116 mg, 0.442 mmol)
at room temperature. After being stirred at 80 °C for 2 h, the reaction mixture was cooled to rt,
quenched with saturated aqueous NaHCOs3, and diluted with Et2O. The layers were separated,
the aqueous layer was extracted with Et2O. The combined organic layers were washed with
saturated brine, dried over anhydrous Na>SO4, filtered, and concentrated in vacuo. The residue
was purified by column chromatography (silica gel, hexanes/ethyl acetate, 20 : 1) to afford

7,12-dibromo-adjacent bis-THF 6 (24.2 mg, 58%).

Completion of Total Synthesis of (32)- and (3E)-Elatenynes: S25 ~ S29

Scheme ESI-05. Completion of Total Synthesis of 1a and 1b.

H,, Pd/C Dess-Martin
Br, Br EtOAC/EtOH Br, Br Periodinane Br, Br
) ] 4 (1:1) . NaHCO3, CH,Cl, ,
~ cis cis N w cis cis "y ~ cis cis N
ho g fo e ol Bl on gecion 2n Pol ol o
6 91% SI-A-13 96% 22
NQ
SEEA
S 1]
O\ Br Br TBAF Br Br

T™S
KHMDS, THF m THF trans11abe-run_tﬂstrans
L.eis cis ), - . cis cis
Do o 15NN ol

\ N N
~78100°C, 0.5h HOH HOH -20°C,05h HOH HOH
70% 79% !
ZE=31:1] SI-A-14 If 12 126] (32)-Elatenyne (1a) \1\
— ™S
PhsP=CHCHO Br Br TMSCH,N, Br P
benzene LDA, THF trans 12 anti trans A
- > ~Lcis cis )., A - . 13 cis M09 cis 6~ Z
80°C, 3h o o k"0 o h o 0 AN
: HOH HH 0°Ctort, 3 ROh AOh 3
0, 0,
93% SI-A-15 52% (3E)-Elatenyne (1b)
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Preparation of Primary Alcohol SI-A-13

Br, Br H2! Pd/C Br Br
: : , EtOAC/EtOH (1:1) : : .
~ cis cis N —_— - cis cis PN
ROR AORT OB ih 9% ROE A9} OH
6 SI-A-13

To a solution of 7,12-dibromo-adjacent bis-THF 6 (88.9 mg, 0.192 mmol) in EtOH/EtOAc (1 :
1,20 mL, 0.01 M) was added palladium on carbon (Pd/C, 88.0 mg, 0.827 mmol) under H> gas.
After being stirred for 1 h at the room temperature, the reaction mixture was filtered through a
pad of celite and concentrated in vacuo. The residue was purified by column chromatography
(silica gel, hexanes/ethyl acetate, 5 : 1) to afford primary alcohol SI-A-13 (65.2 mg, 91%) as a
colorless oil: [a]*p=-2.63 (c 0.99, CHCI3); '"H NMR (600 MHz, CDCl3) § 4.21-4.15 (m, 3
H), 4.04-3.99 (m, 2 H), 3.95 (dt,J=7.4,5.1 Hz, 1 H), 3.82-3.77 (m, 2 H), 2.39 (ddd, J=13.8,
7.6, 6.4 Hz, 1 H), 2.33-2.27 (m, 3 H), 2.25-2.22 (m, 1 H), 2.03-1.98 (m, 1 H), 1.76-1.70 (m,
1 H), 1.66 (dqd, J=15.0, 7.5, 5.0 Hz, 1 H), 1.54-1.47 (m, 1 H), 0.98 (t, J= 7.4 Hz, 3 H); 1*C
NMR (150 MHz, CDCIs) 6 88.8, 86.4, 79.8, 79.1, 60.5, 48.7, 48.6, 38.9, 38.1, 35.2, 26.8, 10.1;
HRMS (FAB-magnetic sector) m/z: [M+H]" Calcd for C12H21Br203370.9857; Found 370.9854.

Preparation of Aldehyde 22

Br, Br Br, Br

Dess-Martin Periodinane
WY vy W 'y N
HOh hO9R OH 0°C to rt, 2h, 96% HOM HOn ™ ©
SI-A-13 22

To a cooled (0 °C) solution of primary alcohol SI-A-13 (13.6 mg, 0.0366 mmol) in CH2Cl2
(2.2 mL, 0.017 M) was added NaHCOs3 (4.60 mg, 0.0548 mmol) and dess-martin periodinane
(46.5 mg, 0.110 mmol). After being stirred for 2 h at the room temperature, the reaction mixture
was quenched with hexane and filtered through a pad of column washing with EtOAc. The
residue was concentrated in vacuo and purified by column chromatography (silica gel,
hexanes/ethyl acetate, 4 : 1) to afford aldehyde 22 (13.0 mg, 96%) as a yellow oil; '"H NMR
(600 MHz, CDCl3) 6 9.78 (dd, J=2.3, 1.6 Hz, 1 H), 4.47 (ddd, /=8.1, 6.5, 4.1 Hz, 1 H), 4.19—
4.13 (m, 2 H), 4.03-3.97 (m, 2 H), 3.93 (dt, J=7.5, 5.0 Hz, 1 H), 2.79 (ddd, J=16.5, 4.1, 1.6
Hz, 1 H), 2.64 (ddd, J = 16.5, 8.2, 2.3 Hz, 1 H), 2.43 (ddd, /= 13.8, 7.7, 6.1 Hz, 1 H), 2.36—
2.27 (m, 2 H), 2.25-2.21 (m, 1 H), 1.66 (dqd, J=13.8,7.5,5.0 Hz, 1 H), 1.49 (dt,J=13.9,7.4
Hz, 1 H), 0.98 (t, J= 7.4 Hz, 3 H); *C NMR (150 MHz, CDCl3) § 199.4, 88.8, 81.94, 81.89,

S25



79.9, 79.0, 48.6, 47.6, 38.9, 37.9, 26.7, 10.0.

Preparation of TMS-(32)-Enyne SI-A-14

N O
v
s 8 N
D\TM

Br, Br S Br, Br
, . . KHMDS, THF ) , .
~ cis cis N o cis cis N
HOH HOH 0 ~78100°C, 0.5 h HOH HOH ’
22 70% AL
[ZIE=31:1] Sl-A-14 f
™S

To a cooled (—78 °C) solution of aldehyde 22 (14.1 mg, 0.0381 mmol) and sulfone D (117.9
mg, 0.381 mmol) in anhydrous THF (9 mL, 0.0042 M) was dropwise added KHMDS (0.61
mL, 0.5 M solution in toluene, 0.30 mmol). After being stirred for 30 min at 0 °C, the reaction
mixture was quenched with H20 and diluted with EtOAc. The layers were separated, and the
aqueous layer was extracted with EtOAc. The combined organic layers were washed with
saturated brine, dried over anhydrous Na>SOs, filtered, and concentrated in vacuo. The residue
was purified by column chromatography (silica gel, ether/ethyl acetate, 50 : 1) to afford TMS-
(3Z)-enyne SI-A-14 (12.4 mg, 70%, Z/E = 31 : 1, see page S101) as a colorless oil: [a.]**p =
+2.1 (¢ 0.81, CHCl3); '"H NMR (600 MHz, CDCl3) § 5.99 (dt,J=10.9, 7.5 Hz, 1 H), 5.64-5.62
(m, 1 H), 4.22 (q, J=5.7 Hz, 1 H), 4.184.13 (m, 2 H), 4.08 (q, /= 5.5 Hz, 1 H), 4.00 (dt, J =
7.5,5.2Hz, 1 H),3.95(q,/=5.7Hz, 1 H),2.67 (dt,J=13.7, 6.7 Hz, 1 H), 2.56 (dt, J=14.2,
6.8 Hz, 1 H), 2.34-2.31 (m, 4 H), 1.70-1.63 (m, 1 H), 1.54-1.47 (m, 1 H), 0.98 (t, /= 7.4 Hz,
3 H), 0.21 (s, 9 H); 3C NMR (150 MHz, CDCl3) § 139.0, 112.3, 101.3, 99.9, 88.7, 86.6, 79.7,
79.2, 48.8, 48.5, 38.9, 38.7, 34.4, 26.7, 10.0, —0.04; HRMS (EI-magnetic sector) m/z: [M]"
Calcd for CisH28Br202S1462.0225; Found 462.0219.

Preparation of (32)-Elatenyne (1a)

Br, Br TBAF Br, Br

m THF trans1132 "\ anti [ 76trans
~ cis cis ., N 15\\\‘_ cis cis 2, N
HOH HOH ®  —20°c,05h HOH HOH /js
79%
SI-A-14 It 0 (32)-Elatenyne (1a) |1|

T™S

To a cooled (20 °C) solution of TMS-(3Z2)-enyne SI-A-14 (9.8 mg, 0.0211 mmol) in THF (4.2
mL, 0.005 M) was dropwise added tetrabutylammonium fluoride (0.0593 mL, 0.211 mmol).

After being stirred for 30 min at the same temperature, the reaction mixture was quenched with
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saturated aqueous NH4Cl and diluted with Et2O. The layers were separated, and the aqueous
layer was extracted with Et2O. The combined organic layers were washed with saturated brine,
dried over anhydrous Na2SOu4, filtered, and concentrated in vacuo. The residue was purified by
column chromatography (silica gel, diethyl ether/ethyl acetate, 50 : 1) to afford (32)-elatenyne
(1a) (6.5 mg, 79%) as a colorless oil: [a]**p=—1.66 (c 0.18, CH2Cl2), [a.]**p=—1.90 (c 0.62,
CHCl3); {lit. nat.% [a]*p = +16.8 (c 1.4, CH2Cl2)}, {nat.*®® [a.]*p=—10.0 (¢ 0.0498, CH2Cl>)},
{syn.® [a]*p = -4.00 (c 0.25, CHCI3), [a]*p= 1.6 (¢ 0.25, CH2Cl2)}, {syn.*® For ent-1a;
[a]*p=+0.85 (c 0.714, CHCI3), [a.]*p=+0.80 (c 0.714, CH2Cl2)}; '"H NMR (600 MHz, CDCl;)
3 6.06 (ddt, J=10.9, 8.6, 1.0 Hz, 1 H), 5.60 (ddt, /= 10.9, 2.6, 1.4 Hz, 1 H), 4.22 (q, J=5.7
Hz, 1 H), 4.18-4.13 (m, 2 H), 4.06 (dt, /= 6.9, 5.1 Hz, 1 H), 4.01 (dt, J= 7.4, 5.1 Hz, 1 H),
397 (dd,J=6.5,5.5Hz, 1 H),3.13 (dd, J= 2.3, 0.9 Hz, 1 H), 2.70-2.65 (m, 1 H), 2.60-2.56
(m, 1 H), 2.35-2.30 (m, 4 H), 1.70-1.63 (m, 1 H), 1.53-1.47 (m, 1 H), 0.98 (t, /= 7.4 Hz, 3
H); *C NMR (150 MHz, CDCl3) 8 139.8, 111.1, 88.7, 86.4, 82.4,79.93, 79.76, 79.2, 48.9, 48.5,
38.9, 38.7, 34.5, 26.7, 10.0; HRMS (EI-magnetic sector) m/z: [M]" Calcd for C1sH20Br20:
389.9830; Found 389.9825.

Preparation of (3 E)—Enal SI-A-15

B Br PhsP=CHCHO B Br
~ cis cis ), /4§ ﬂ» ~ cis cis )., /A\A
HOH RO/~ © 80°C, 3 h HOH HOH 3 O
22 93% SI-A-14

To a solution of aldehyde 23 (13.0 mg, 0.0351 mmol) in dry benzene (0.351 mL, 0.1 M) was
added (triphenylphosphoranylidene)acetaldehyde (64.15 mg, 0.211 mmol) at 80 °C. After
being stirred at the same temperature for 3 h, the reaction mixture was cooled to rt, and
concentrated in vacuo. The residue was purified by column chromatography (silica gel,
hexanes/ethyl acetate, 10 : 1) to afford (3 £)—enal SI-A-15 (12.9 mg, 93%) as a yellow oil; 'H
NMR (600 MHz, CDClI3) 6 9.53 (d, J=7.8 Hz, 1 H), 6.85 (dt,J=15.7, 7.0 Hz, 1 H), 6.21 (ddt,
J=15.7,7.8,1.5Hz, 1 H), 4.19-4.14 (m, 3 H), 4.02 (dt, J=7.5,5.2 Hz, 1 H), 3.96-3.91 (m, 2
H),2.74 (dddd, J=15.2,6.7,4.4, 1.5 Hz, 1 H), 2.55 (dtd, J=15.0, 7.3, 1.4 Hz, 1 H), 2.41 (ddd,
J=13.7,7.8, 6.1 Hz, 1 H), 2.35-2.28 (m, 2 H), 2.23 (dt, /= 13.8, 7.5 Hz, 1 H), 1.65 (dtd, J =
14.9, 7.5, 5.0 Hz, 1 H), 1.53-1.45 (m, 1 H), 0.97 (t, J = 7.4 Hz, 3 H); °C NMR (150 MHz,
CDCl) 6 193.6, 152.5, 135.2, 88.8, 85.1, 79.7, 79.0, 48.6, 47.4, 39.0, 38.0, 36.1, 26.7, 10.0.
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Preparation of (3E)-Elatenyne (1b)

B, Br TMSCH,N, Br, Br
LDA, THF trans 12, anti 7 trans 1
7 i 4 ' 13/ i is \6 .
N~ C(l; C(l; ""/\Ao 15 059 "g -.,//\//
H H H H 0°C toort, 3h H H H H 3
SI-A-15 52% (3E)-Elatenyne (1b)

To a cooled (—78 °C) solution of LDA (1.33 mL, 0.66 mmol) in THF (1.33 mL, 0.05 M) was
added dropwise TMSCH2N2 (0.37 mL, 1.8 M in hexane, 0.66 mmol) under N> atmosphere.
After the mixture was stirred at the same temperature for 30 min, (3 £)—enal SI-A-15 (26.3 mg,
0.0664 mmol) in THF (1 mL) was dropwise added at the same temperature. After being stirred
for 3 h at 0 °C, the reaction mixture was quenched with saturated aqueous NH4Cl and diluted
with EtOAc. The layers were separated, and the aqueous layer was extracted with EtOAc. The
combined organic layers were washed with saturated brine, dried over anhydrous Na2SOs,
filtered, and concentrated in vacuo. The residue was purified by column chromatography (silica
gel, hexanes/ethyl acetate, 50 : 1) to afford (3E)-elatenyne (1b) (13.6 mg, 52%) as a colorless
oil: [a]**p=-28.3 (c 0.66, CHCl3); [a]**D = -22.3 (c 0.25, CH2Cl2); {lit. syn.*® [a]*p=—-33.0
(c 0.09, CH2ClL2)}, {For ent-1b, lit. syn.® [a]*p = +29.5 (c 0.35, CH2Cl2)}; 'H NMR (600
MHz, CDCls) 6 6.23 (dt, J=15.9,7.2 Hz, 1 H), 5.57 (dq, J=16.0, 1.8 Hz, 1 H), 4.15-4.10 (m,
3 H),4.01(dt,J=7.4,52Hz, 1H),3.94 (dq,J=7.4,5.2 Hz, 2 H), 2.83 (d,J=2.2 Hz, 1 H),
2.48 (dddd, J = 14.0, 6.9, 4.9, 1.6 Hz, 1 H), 2.37-2.25 (m, 5 H), 1.66 (dtd, J = 14.9, 7.5, 5.0
Hz, 1 H), 1.50 (dp, J = 14.7, 7.4 Hz, 1 H), 0.99 (t, J = 7.4 Hz, 3 H); *C NMR (150 MHz,
CDClIs) 6 140.6,111.9, 88.7, 85.9, 81.8,79.6, 79.1, 76.7,48.7,47.8, 38.9, 38.4, 36.5, 26.7, 10.0;
HRMS (EI-magnetic sector) m/z: [M]" Caled for C1sH20Br202 389.9830; Found 389.9834.
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Synthetic (32)-Elatenyne (1a), (500 MHz, CDCI; J. Am. Chem. Soc., 2012, 134, 11781-11790)
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Synthetic (32)-Elatenyne (1a), (125 MHz, CDCI; J. Am. Chem. Soc., 2012, 134, 11781-11790)
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Synthetic ent-(E)-Elatenyne (ent-1b), (500 MHz, CDCI; J. Am. Chem. Soc., 2012, 134, 11781-11790)
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Synthetic ent-(E)-Elatenyne (ent-1b), (500 MHz, CDCI; J. Am. Chem. Soc., 2012, 134, 11781-11790)
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Copies of Original Reports for HRMS

Compound Mode Formula m/z Calculated Observed Page
13 EI C,sH»;NO, [M]* 293.1627 293.1624 S117

14 EI C,¢H,4BrNO, [M]* 373.0889 373.0884 S118

11 EI C,,H;,BrNO, [M]* 493.1464 493.1462 S119

10 EI C,,H;NO, [M]* 413.2202 413.2205 S120

15 EI C,sH,,BrNO,Si M]* 529.2223 529.2225 S121

16 EI C,sH,;NO,Si M]* 449.2961 449.2961 S122
SI-A-03 EI C,H,3NO, [M]* 293.1627 293.1624 S123
17 EI C,,H;NO; [M]* 413.2202 413.2202 S124

9 EI C,sH;,0; [M]* 412.2250 412.2242 S125
SI-A-04 FAB C,sH;;04 [M+H]" 413.2328 413.2328 S126
(S)-MTPA-SI-A-05 FAB C;5H, F504 [M+H]* 629.2726 629.2719 S127
(R)-MTPA-SI-A-06 FAB C;5sH, F50, [M+H]* 629.2726 629.2722 S128
20 EI C,7H;405 [M]* 440.2563 440.2558 S129
SI-A-07 EI C;,H,,0-S M]* 594.2651 594.2654 S130
8 FAB C4,Hy504S [M+H]* 629.2784 629.2787 S131

21 EI C,,H;404 [M]* 456.2512 456.2510 S132
SI-A-09 EI C,;H;sBrO; M]* 518.1668 518.1669 S133
SI-A-10 EI C,oH,,BrO, M]* 398.1093 398.1094 S134
6 EI C,oH,(Br,0;4 M]* 460.0249 460.0243 S135

7 FAB C,9H,405 [M+H]* 337.2015 337.2017 S136
SI-A-13 FAB C,,H,,Br,0, [M+H]* 370.9857 370.9854 S137




Copies of Original Reports for HRMS

Compound Mode Formula m/z Calculated Observed Page
SI-A-14 EIl C,sH,4Br,0,Si1 [M]* 462.0225 462.0219 S138
(32)-Elatenyne (1a) EI C,sH,,Br,0, [M]* 389.9830 389.9825 S139
(3E)-Elatenyne (1a) EI C,sH,,Br,0, M]* 389.9830 389.9834 S140

S116



3
| ,
N %
d \W/\O|4”//\OB”
o)

13

Chemical Formula: C4gHo3NO4
Exact Mass: 293.1627
[M]* Calcd for C4gH23NO, 293.1627

128 —

99 -

[ Elemental Composition ]

Data : 1-SK-01-001 Date :; 10-0Oct-2023 15:52

Sample:

Note : SMLab Mass analysis (Jeol HRMS JMS-700D)

Inlet : Direct Ion Mode : EI+

RT : 1.77 min Scan#: 54+58

Elements : C 18/0, H 25/0, 0 4/0, N 2/0

Masz Tolerance : 23mmua

Unsaturation (U.S8.) : -0.5 - 70.0

Observed m/z Int%  Err(ppm / mmu] U.S. Composition

293 .1624 100.0 -1.1 / -0.3 6.0 C1le H23 0 4 N
293. 1624
,1-1.,.1. ;l—',,];.—il;lr'v"wul rlr!"rv‘l T.]-li-]lTl’fh]7rI.11-
292.9 283.2 2583.1 2S3.2 c93.3 293.4 293.5
m/z



Br. OH
b
- 0 H"'/\OBn
0
14

Chemical Formula: C4gH24BrNO,4

Exact Mass: 373.0889

[M]* Calcd for C45H,,BrNO, 373.0889

188 —

o -

[ Elemental Composition ]

Data : 2-S8SK-02-001 Date : 10-Oct-2023 16:03

Sample:

Note : SMLab Mass analysis (Jeol HRMS JMS-700D)

Inlet : Direct Ion Mode : EI+

RT : 1.75 min Scan#: (53,54)+62+66+70

Elements : C 18/0, H 25/0, 0 4/0, N 2/0, Br 1/0

Mass Tolerance : 3mmu

Unsaturation (U.S.) : -0.5 - 70.0

Observed m/z Int%  Err[ppm / mmu] U.S. Composition
373.0884 99.4 -1.2 / -0.5 5.0 C 16 H 24 O 4 N Br

}73.@884

S118



Br. OPMB [ Elemental Composition ]
| N Data : 3-SK-03-010 Date : 10-Oct-2023 16:17
Sample:
N 2 .
< ok oen Note : SMLab Mass analysis (Jeol HRMS JMS-700D)
0 Inlet : Direct Ion Mode : EI+
1 RT : 2.57 min Scant: 78
Chemical Formula: C,4Ha,BrNOs Elements : C 25/0, H 35/0, O 5/0, N 2/0, Br 1/0
£ ) Mass Tolerance : 3mmu
xact Mass: 493.1464 Unsaturation (U.S.) : -0.5 - 70.0
[M]* Calcd for Cy4H3,BrNO5 493.1464
Observed m/z Int% Err(ppm / mmu] U.S. Composition
493.1462 98.1 -0.4 / -0.2 9.0 C 24 H 32 O5N Br
200 —
1808
160 J
148 -
120 -
453. 1462
]2_ /
88
608 -
48 —
28
B—I . 1 1 > ¥ T I LE L) L ! ™ T T ] ¥ T L) I L) L3 T l . 13 L} L2 I T T T L) ] 1] T L) v I T 1 L ] T T T T YI T T T T i
482.9 453.0 493.1 483.2 493.3 483.4

m/z

S119



_oPmB

[ Elemental Composition ]

e "gis \ Data : 4-SK-04-012 Date : 10-Oct-2023 16:23
_N %s " ~0Bn Sample: '
HYH S Note : SMLab Mass analysis (Jeol HRMS JMS-700D)
O Inlet : Direct Ion Mode : EI+
_ 10 RT : 1.87 min Scan#: (56,58)+62+65
Chemical Formula: Co4H3¢NOs Elements : C 25/0, H 32/0, O 6/0, N 2/0
Exact Mass: 413.2202 Mass Tolerance : 3mmu
[M]* Calcd for CpHyNOs 413.2202 | Unsaturation (U.S.) : -0.5 - 70.0
Observed m/z Int%  Err[ppm / mmul U.S. Composition
413.2205 60.7 +0.6 / +0.2 10.0 C 24 H 31 O 5N
118 -
120 —
9@ -
8@
@
. 413.22805
6@
58—
4B
30 -
2@
1@ -
1
z_JT_YI T T T LI L IVI 1 17 | 1 “—1]11‘i “l'!i..il T
412.8 413.0 313:) 413 413.3 413.4 413.5



B, OTIPS

|
N vy /\
~ /
\[O]/\O H OBn

Chemical Formula: C55H44BrNO,4Si
Exact Mass: 529.2223
[M]* Calcd for C,5H44BrNO,Si 529.2223

7’80

B@

S8 —

[ Elemental Composition ]

Data : 5-SK-05-016 Date : 10-Oct-2023 16:32
Sample:

Note : SMLab Mass analysis (Jeol HRMS JMS-700D)

Inlet : Direct Ion Mode : EI+

RT : 0.54 min Scan#: 17+19

Elements : C 26/0, H 45/0, 0 5/0, N 2/0, Br 1/0, Si 1/0
Mass Tolerance : 3mmu
Unsaturation (U.S8.) : -0.5 - 70.0

Observed m/z Int% Err[ppm / mmu] U.S. Composition

529.2225 29.2 +0.4 / +0.2 5.0 C 25 H 44 O 4 N Br Si

229 2229

¥

I
=4

lllllltlll.x.i|.||.111.I]Y1""‘r-',l1ll.l..11

@ Ded. 1 9c¢d.e

S121
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OTIPS
N cis

4
:,//\
5045 OBn
(0]

N 9(trans)6

7~ 0

16

Chemical Formula: Co5H43NO4Si

Exact Mass: 449.2961

[M]* Calcd for C,5H,43NO,4Si 449.2961

[ Elemental Composition ]

Data

6-SK-06-018

Sample;

Note

Inlet

RT

Elements

Mass

Unsaturation

SMLab Masg analysis

: Direct
1.44 min

Tolerance

Date

(Jeol HRMS JMS-700D)
Ion Mode : EI+
Scanif: 44+44+46+47

(U.S.)

3mmua
-0.5

- 70.0

C 27/0, H 45/0, O 4/0, N 2/0, Si 1/0

10-Oct-2023 16:36

Observed m/z Int% Err [ppm / mmu] U.S. Composition
449.2961 23.5 -0.1/ +0.0 6.0 C 25 H 43 O 4 N Si
39 -
" 443.296)

20—

18 -

8_"]IIIIII711'[!7!"1-1!r11‘l"l’ll L.'erlIﬁ"llI'lII-‘IIIil’IlIIIIlli‘|]llll'l!l'l!]

443,49 443, 1 443.2 449.3 4483 .4 449.5 448.6 448.7

ms/z

S122



OH [ Elemental Composition ]
| \ Data : 7-SK-07-003
N Lransy, Sample:
pyd z ’//\ 5
6°R OBn Note : SMLab Mass analysis
) Inlet : Direct
SI-A-03 RT : 2.52 min
Chemical Formula: C4gH,3NO4 Elements
Exact Mass: 293.1627 Mass Tolerance : 3mmu
[M]* Calcd for C4¢H,;NO, 293.1627 | Unsaturation (U.S.)

Observed m/z Int%

4527494
102 —
99 -
82 -

70

6@ 293.1624

-0.4

-0.5 - 70.0

Err [ppm / mmu]
293.1624 56.9 -1.2 /

Date

Scan#:
. C 20/0, H 25/0, O 4/0, N 2/0

U.S.
6.0 C 16 H 23 04 N

10-Oct-2023 15:57

(Jeol HRMS JMS-700D)
Ion Mode :

(75,78) +68+64+70+71+72+74

Composition

2 o 1—"*;—“r"1—1-**' T—T‘T—-—,—'—r——rT—J_I—“‘T—1 T
2393.8 293 1 233.2 293.13

S123

Ll LB L I S B S I I
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OPNMB
| :

N [trans),

- -
HOH

@)
17
Chemical Formula: C,4H31NOg
Exact Mass: 413.2202
[M]+ Calcd for C24H31N05 413.2202

12" >0Bn

[ Elemental Composition ]

Data 8-5K-08-014 Date 10-0Oct-2023 16:28
Sample:

Note SMLab Mass analysis (Jeol HRMS JMS-700D)

Inlet : Direct Ion Mode EI+

RT : 1.60 min Scan#: 49+51+49

Elementg : C 25/0, H 33/0, O 5/0, N 2/0

Mass Tolerance : 3mmu

Unsaturation (U.S.) -0.5 - 70.0

Observed m/z Int%  Err[ppm / mmu] U.S. Composition
413.2202 100.0 +0.0 / +0.0 10.0 C 24 H 31 O 5N
202 —
413.2202
102 3
z""rTI | ™ i.lrrt"‘!"‘l"’fj’“!’"?"!rj|r11;n ai‘l-unl.Iirl|1|11l.;|{. LI T 1 7
4113.@ 413.1 413.2 413.3 413.4 413.3 413.6
m/z

S124



[ Elemental Composition ]

Sample: Ajou-Univ.

Data : SK-24-013 Date : 20-Dec-2019 16:20

H™ H Note : SM Lab Research institute for Analysis
HO 9 Inlet : Reserv. Ion Mode : EI+
. RT : 1.17 min Scanff: 36+32
Chemical Formula: C25H3,05 Elements : C 25/0, H 45/0, O 6/0
Exact Mass: 412.2250 Mass Tolerance : 10mmu
[M]* Calcd for C,5H3,NO5 412.2228 Unsaturation (U.S.) : -1.0 - 50.0
Observed m/z Int% Err([ppm / mmu] U.S. Composition
412.2242 23.7 -2.0 / -0.8 10.0 C25 H 3205
337810 412.2242
15
12
5-1
a- ——r ' P ey Y ' —r—v—r———— : N—— —
411.85 411.5@ 411.95 412.02 412.05 412.10 412.15 412.20 412.25 412.30 412.35 412.43 412.45
m/z

S125



OPMB [ Elemental Composition ]

= Data : FAB-SK-11-011 Date : 11-Oct-2023 14:55
anti | Sample:
9 .
X L 2; "> OBn Note : SM Lab Research Center (Jeol JMS-700)
5 H™H Inlet : Reserv. Ion Mode : FAB+
SI-A-04 RT : 1.04 min Scan#f: 32+18+8
_ Mass Tolerance : Smmu
Exact Mass: 412.2250 Unsaturation (U.S.) : -0.5 - 80.0
[M+H]* Calcd for C,5H33NO5 413.2328
Observed m/z Int% Err[ppm / mmu) U.S. Composition
413.2328 100.0 +0.0 / +0.0 9.5 C 25 H 33 0 5
150
1 413.2328
182 — 1
S8 +
8.-—‘ T Tt L] i T : L L i T T T l T T Il T I T 0 v T I T L . | i L B T I 1 T T T [ L} T I T T T T ] 1T 3 1 % ‘ T T T T ! T T T J { T T T T I L L B A ] ;’ T
413.0 413.1 413.2 413.3 413.4 413.95 413.6 413.7

m/z

S126



OPMB [ Elemental Composition ]
\ Data : FAB-SK-09-003 Date : 11-Oct-2023 12:20
1 N0/ s 0 N Sample:
0. O H e} H ! OBn Note : SM Lab Research Center (Jeol JMS-700)
Inlet : Reserv. Ion Mode : FAB+
~Ph RT : 0.44 min Scan#: (11,17)+24+18+18
MeO” “CFj Elements : C 37/0, H 44/0, O 7/0, F 3/0
Mass Tolerance : 5mmu
_SIA(S) MTPA-05 Unsaturation (U.S.) : -0.5 - 80.0
Chemical Formula: C35H39F307
Exact Mass: 628.2648 Observed m/z Int% Err [ppm / mmu] U.S. Composition

[M+H]* Calcd for C35H,oF ;0 629.2726 629.2719 23.7 -1.1 / -0.7 14.5 C35H 40 0O 7 F 3
40 —
30 -

1 628.2718S
2@ —
12 -
8— T L B e TRLL BT (NI O BB R LI LR LM A LI MR S AL
628 629.1 6¢2S8.2 629.3 62S.4 6239.5 238.6
m/z

S127



[ Elemental Composition ]

/ 10/ s Data : FAB-SK-10-005 Date : 11-Oct-2023 12:49
'e) "'//\OBn Sample:
OO HH Note : SM Lab Research Center (Jeol JMS-700)
j:OMe Inlet : Reserv. Ion Mode : FAB+
PH ‘\CF RT : 5.40 min Scan#: 163+85
3 Elements : C 37/0, H 44/0, O 7/0, F 3/0
SI-A-(R)-MTPA-06 Mass Tolerance Smmu
Chemical Formula: CS5H39F307 Unsaturation (U-S) -0.5 - 80.0
. Exact Mass: 628.2648 Observed m/z Int% Err[ppm / mmu] U.S. Composition
[M+H]" Calcd for C35H4oF307 629.2726 629.2722 60.8 -0.6 / -0.4 14.5 C 35 H40 O 7 F 3
80 -
70 -
i 629.2722
86
S8 —
a4 -
38 -
28 -
IV
@-— 'III rYl"I] |‘Ir1fT II-IIIV‘II’IIiilrl-li.]!']"l?inli ll
628.9 629. ] 6258.2 629.3 625.4 629.5 628.6
m/7z

S128



OPMB
12 N
13 / cis
AN 0, N
HO H© OBn
20

Chemical Formula: Cy7H3505
Exact Mass: 440.2563
[M]* Calcd for Cy7H305 440.2563

[ Elemental Composition ]
Data : SK-2§-017

Sample: Ajou-Univ.

Date : 20-Dec-2019

Note : SM Lab Research institute for Analysis

Inlet : Reserv. Ion Mode : EI+

RT : 0.97 min Scan#: 30+30+31+30
Elements : C 30/0, H 45/0, O 6/0

Mass Tolerance
Unsaturation (U.S.)

10mmu
-1.0 - 50.0

16:52

Observed m/z Int% Err[ppm / mmu] U.S. Composition
440.2558 19.2 -1.1/ -0.5 10.0 C 27 H 36 O 5

91974 4402558

15

18-

S 4

|
2~ —————1— —— I——— . — — — i
440.02 442.05 440.10 448.15 448.20 449,25 449.3@ 448.35 442,40 44,45 442.5@

S129

m7z



SI-A-07
Chemical Formula: C34H4,07S
Exact Mass: 594.2651
[M]* Calcd for C34H4,07S 594.2651

28+

[ Elemental Composition ]
Data : SK-26-019
Sample: Ajou-Univ.

Date : 20-Dec-2019 17:14

Note : SM Lab Research institute for Analysis

Inlet : Reserv. Ion Mode : EI+

RT : 1.94 min Scan#f: 59+58+58+57+59+59+58
Elements : C 35/0, H 45/0, O 7/0, S 1/0

Mass Tolerance 10mmu

Unsaturation (U.S.) -1.0 - 50.0

Observed m/z Int% Err([ppm / mmu] U.S. Composition
594 .2654 26.2 +0.4 / +0.3 15.0 C 34 H42 0 7 S
59¢.26538
2~ T T T T T ‘ T — - - T v —_— . T
594.16 594.18 594,20 594.22 594,24 594.26 594.28 594.30 594.32 594,34 594.36 594,39

S130

m/z



Chemical Formula: C34H4400S
Exact Mass: 628.2706
[M+H]* Calcd for C34H,4504S 629.2784

156

188 —

B — L LR

[ Elemental Composition ]
Data : FAB-SK-12-007
Sample:

Date : 11-Oct-2023 12:55

Note : SM Lab Research Center (Jeol JMS-700)

Inlet : Reserv.
RT : 1.27 min

Elements :
Mass Tolerance = Brmmua
Unsaturation (U.S.)

Observed m/z Int%
629.2787 81.9

629.2787

-0.5 - 80.0

Err [ppm / mmu]
+0.5 /

+0.3

Ion Mcde : FAB+
Scan#: 39

C 36/0, H 46/0, 0 9/0, S 1/0

U.S. Composition
13.5 C 34 H 45 0 9 S

029 85 629.10 529

T T T T T i T

15 5c9 28 829 25 £29.38 CcS 33 629 4@ b23.40 B29.58 B29.55

S131

T T T T T T T T T T 7 T T

m/z



Chemical Formula: Cy7H3604¢
Exact Mass: 456.2512
[M]+ Calcd for Cy7H350¢ 456.2512

Data

[ Elemental Composition ]
: SK-1-001
Sample: Ajou-Univ.

Date : 20-Dec-2019 14:03

Ion Mode : EI+
Scan#: 34+38+39

Note : SM Lab Research institute for Analysis
Inlet : Reserv.

RT : 1.10 min

Elements : C 27/0, H 50/0, O 7/0

Mass Tolerance : 10mmu

Unsaturation (U.S.) -1.0 - 50.0

Observed m/z Int% Err[ppm / mmu] U.S. Composition
456.2509 100.0 -0.5 / -0.2 10.0 C 27 H 36 O 6
456.25@95

129 ¢

32

80 -

70

62

50 -

4@

gL

2@

12

e+ , ; — ’ S — , ' , , , iy S— Se—

456.23 456.24 456.25 456.26

S132

m’z



Br OPMB

cis M0 9 ¢js ,

"1/\
HOH” AR OBn

SI-A-09
Chemical Formula: Cy7H35BrOsg
Exact Mass: 518.1668
[M]+ Calcd for C,7H;5BrO5 518.1668

28—

2~ ——

[ Elemental Composition ]

Data : SK-2-002 Date :
Sample: Ajou-Univ.

Note : SM Lab Research institute for Analysis

Inlet : Reserv. Ion Mode : EI+
RT : 0.74 min Scan#: 23
Elements : C 28/0, H 50/0, Br 1/0, O 7/0

Mass Tolerance 10mmu

Unsaturation (U.S.) -1.0 - 50.0

Observed m/z Int%
518.1669 27.9

Err [ppm / mmu] U.S. Composition
+0.3 / +0.1

’SIB. 1663

20-Dec-2019 14:06

10.0 C27H 35 Br 05

T ———p——
517.95 518.08

-

— s

———————————— B —
518.85 Jls.ie SIB.15 518.20

|l N N i
518.285 518.34

S133

|
518.35

: .
518.40

m/z



Br OH [ Elemental Composition ]
\1o of . Data : SK-3-003 Date : 20-Dec-2019 14:10
?; i; " 0Bn Sample: Ajou-Univ.
H” H H H Note : SM Lab Research institute for Analysis
SI-A-10 Inlet : Reserv. Ion Mode : EI+
Chemical Formula: C4gH»7BrO RT : 0.74 min Scang: 23
€ - 101275104 Elements : C 20/0, H 30/0, Br 1/0, O 7/0
Exact Mass: 398.1093 Mass Tolerance . 10mmu
[M]* Calcd for C49H,7BrO4 398.1093 Unsaturation (U.S.) -1.0 - 50.0
Observed m/z Int% Err[ppm / mmu] U.S. Composition
398.1094 16.0 +0.3 / +0.1 6.0 C 19 H 27 Br O 4
22
20~
18
" 399. 1094
14
12
10 -
8
6
4
2
397.8206
0= ————————— — ————————— Y y—— ———
397.85 397,50 397.95 398.00 398.25 3%8.1¢ 398.15 398.20 398.25 398.30

S134

m/z



Br

cis )10

)

H~H H

Chemical Formula: C4gH,gBr,05
Exact Mass: 460.0249
[M]* Calcd for CgH2Br,0; 460.0249

" >0Bn

9@ 4

ge 4

70

58+

40 -

3@ 4

2@

[ Elemental Composition ]
Data : SK-4-004
Sample: Ajou-Univ.

Note : SM Lab Research institute for Analysis
Inlet : Reserv.
RT : 0.90 min

Elements : C 20/0, H 30/0, Br 2/0, O 7/0
Mass Tolerance

Unsaturation (U.S.)

Observed m/z Int%
53.5

460.0243

46@.@243

10mmu
-1.0 - 50.0

Err [ppm / mmu]

-1.2 / -0.5

Ion Mode :
Scanf#: 28+32

: 20-Dec-2019 14:13

EI+

. sition
6.0 C 19 H 26 Br 2 0 3

1
459.9

S135

 E—

46@. |

m/z



HO, OH
cis Y10 9 ¢js
"’//\
HOH HOH OBn
7

Chemical Formula: C4gH2g05
Exact Mass: 336.1937
[M+H]* Calcd for C4gH2905 337.2015

Elements

[ Elemental Composition ]

11-Oct-2023 15:05

: FAB-SK-13-013 Date :
. SM Lab Research Center (Jeol JMS-700)
: Reserv. Ion Mode : FAB+
3.34 min Scan#: 101
: C 27/0, H 37/0, O '7/0
Mass Tolerance Smmu
Unsaturation (U.S.) -0.5 - 80.0
Observed m/z Int% Err[ppm / mmu] U.S. Composition

337.2017 91.3 +0.7/ +0.2 5.5 C 19 H29 0 5
150 -
188 — 337.2017
50
R R i I e R By i e s L R N LN B B LR N
337.0 337. 1 337.2 337.3 337.4 337.5 3976
m7/z

S136



Br

H

[ Elemental Composition ]
: FAB-SK-14-015 Date : 11-Oct-2023 15:15

SM Lab Research Center (Jeol JMS-700)

Br
Data
cis MO 9 cis ) Sample:
04 40 H'”/A\OH Note
Inlet
SI-A-13

RT : 1.47 min

: Reserv. Ion Mode : FAB+

Scan#: (44,46)

Chemical Formula: Cq,H50Br,03 Element§ . C 15/0, H 22/0, O 3/0, Br 2/0
. Mass Tolerance : bmmu
, Fxact Mass: 369.9779 Unsaturation (U.S.) : -0.5 - 80.0
[M+H]* Calcd for C4,H,4Br,05 370.9857
Observed m/z Int% Err[ppm / mmu] U.S. Composition
370.9854 54.4 -1.0 / -0.4 1.5 C 12 H21 0 3 Br 2
B0
70 -
6@
370.9854
50—
40 -
30
20
18 -
B_ L T ] i ] L] T T i I T L] T I L T T T | T T T T I T T L] T | L T T T I T T L] T I T T L} T I ] T ] T IT T T T ] T T T T I T T T T I
370.8 370.9 371.0 371.1 371.2 3¢1.3

S137

m/z



Br Br

\\«/EE;X__{;;g”
o) ol R

H”H H-H
f

TMS

TMS-(3Z)-Enyne SI-A-14
Chemical Formula: C4gH»gBr,0,Si
Exact Mass: 462.0225
[M]* Calcd for C4gH,gBr,0,Si 462.0225

40 -

39

2@ 4

[ Elemental Composition ]

Data : SK-6-006 Date : 20-Dec-2019 14:34
Sample: Ajou-Univ.

Note : SM Lab Research institute for Analysis

Inlet : Reserv. Ion Mode : EI+
RT : 0.80 min Scan#: 25
Elements : C 20/0, H 30/0, Br 2/0, 0 2/0, Si 2/0
Mass Tolerance : 10mmu

Unsaturation (U.S.) : -1.0 - 50.0

Observed m/z Int% Err([ppm / mmu] U.S. Composition

462.0219 32.5 -1.3 / -0.6 5.0 C18 H28 Br 2 O 2 Si

462.e213

m’z



Br Br

trans 12
13/ cis 10 9/ cis

15\\\
HOH RO /T
{

(32)-Elatenyne (1a) 1
Chemical Formula: C45H50Br,0,
Exact Mass: 389.9830
[M]* Calcd for C45H,,Br,0, 389.9830

anti 7 trans

[ Elemental Composition ]

Data 16-SK-16-031 Date 10-0Oct-2023 17:10

Sample:

Note : SMLab Mass analysis (Jeol HRMS JMS-700D)

Inlet : Direct Ion Mode EI+

RT : 0.94 min Scan#: 29

Elements : C 16/0, H 22/0, 0 2/0, Br 2/0

Mass Tolerance : 3mmu

Unsaturation (U.S.) -0.5 - 70.0

Observed m/z Int% Err[ppm / mmu] U.S. Composition
389.9825 12.2 -1.2 / -0.5 5.0 C 15 H20 0 2 Br 2

989.5825

LR TR T T T T T °

389.75 389,

80 380 85 389 1% 38 9.85

T T T T T T T T | T T T T l T Y T T I T T g T T T L}

330.88 399.85 394.10

S139
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Br Br [ Elemental Composition ]
trans 12 anti 7 trans 1 Data : 15-SK-15-029 Date : 10-Oct-2023 17:06
13/ cis 10 9/ ¢is \6 gz Sample:
NGRS z; z; ”U/<§§//¢¢ Note : SMLab Mass analysis (Jeol HRMS JMS-700D)
H”HH™H 3 Inlet : Direct Ion Mode : EI+
(3E)-Elatenyne (1b) RT : 1.27 min Scan#: 39
Chemical Formula: C1sH,0Br,0, Elements : C 16/0, H 22/0, 0 2/0, Br 2/0
_ Mass Tolerance : 3mmu
Exact Mass: 389.9830 Unsaturation (U.S.) : -0.5 - 70.0
[M]+ Calcd for C15H20Br202 389.9830
Observed m/z Int%  Err(ppm / mmu] U.S. Composition
389.9834 9.5 +0.9 / +0.4 5.0 C 15 H20 0 2 Br 2

>

18— 385.5834
1

5 -
|
i

7 N e

388.7 385.8 389.9 390. @ 396, 1 3898.2

me Z

S140
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