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1. General Remarks

All reactions were monitored by thin-layer chromatography using silica plate. The products were purified by
column chromatography over silica gel (70—230 mesh ASTM or 40—50 um, spherical neutral).' H NMR and
3C NMR were recorded at 25 °C on 300 and 75, 400 and 100, 500 and 125 MHz, respectively, and the chemical
shifts are reported relative to CDCl; ('H, § = 7.26, '*C, § = 77.0). Data for '"H NMR spectra are reported as
follows: chemical shift (6 ppm) (integration, multiplicity, coupling constant (Hz)). Multiplicity and qualifier
abbreviations are as follows: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad. High-
resolution mass spectra were performed by a mass spectrometer using an orbitrap analyzer. Optical rotations

were measured on a polarimeter.
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2. Structure of SE3b complex Inhibitors

?Ej"/,/COZH

(0]

Thailanstatin A

Scheme S1. Structure of Pladienolide B, GEX1A and Thailanstatin A

3. Reaction Conditions

(1) Wittig reaction of I and 18
Conditions for Wittig reactions to build trisubstituted olefins (from I to II and III, and from 18 to 19 and 20) are

shown below. The type of base and the reaction temperature significantly affect the yields and £ and Z selectivity.

RO o} conditions Il (R"=TBS, R? = TBS, Z isomer)
e Il (R"= TBS, R? = TBS, E isomer)

R20" THF 19 (R' = TBS, R? = PMB, Z isomer)

o) 20 (R" = TBS, R? = PMB, E isomer)

I, R"=TBS, R? = TBS
18, R'=TBS, R? = PMB

entry reagent Base yield
1 | EtPPh3*Br 'BUOK 0°C tort. : trace
2 (3.0 eq.) (2.8 eq.) 0 °C to 40 °C : trace
3 I EtPPh;*Br n-BulLi 0°Ctort. : trace
4 (3.0 eq.) (2.8 eq.) 0 °C to 40 °C : 55%
M:Mm=55:1)3
5 18 EtPPh;*Br BuOK 0 °C to rt.: trace
6 (3.0 eq.) (2.8 eq.) 0 °C to 40 °C : trace
EtPPh,;*Br- n-BuLi 93% (19:20=1:1)
7 18 2.8 o o
(3.0 eq.) (2.8 eq.) (0 °C to 40 °C)

a, Ratio of geometric isomers were determined by H'NMR

Scheme S2. Wittig reaction of I and 18
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2
As shown below, the Julia coupling reaction with combination 12 and 7 or 8 was not successful. Introduction of a

methyl group into the epoxide group could change the steric environment around the sulfonyl group.

:QTBS o A0
UK
H 1. LHMDS (3.0 eq.) ‘\\OHO
12, (1.0 eq.) THF, -78°C to rt. « |
N TBSO"
y H

2.0.05% HCI/ MeOH 28 (3|R)
-20°Cto-5°C 29 (3'S)
decompose (for 28 and 29)

7 (3'R) (1.0 eq.)
8 (3'S) (1.0 eq.)

Scheme S3. Julia Kocienski olefination of 12 and 7, 8

4. Experimental Procedure

Preparation and data for 16 from D-glucal : See reference 1.

NaHCO; (1.2 eq) (1.2 eq ) 'BUOK (2.9 eq. )
O\“ O\“
S THF, 0 °C to rt.
MeO OH 55% in 2 steps MeO

16 17

Compound 17

(Step 1): To a solution of 16 (250 mg, 0.939 mmol, 1.0 equiv.) in dry CH>Cl, (10 ml) was added DMP (593 mg, 1.40
mmol, 1.5 equiv.) and NaHCOs (94.0 mg, 1.12 mmol, 1.2 equiv.) at room temperature. After stirring for 6 h, the
reaction mixture was diluted with Et,O and quenched with saturated NaHCO3; aq and saturated Na>S»>O0;3 aq. The
organic compounds were extracted with Et2O. The organic layers were combined, and the solution was dried over
anhydrous Na»SO4, and concentrated under reduced pressure. The residue was passed through a short silica gel

column (n-hexane/EtOAc = 1/1) to give the crude S1 (231 mg, 0.874 mmol).

(Step 2): To a solution of MePPh;'Br™ (934 mg, 2.61 mmol, 3.0 equiv.) in dry THF (13 ml) was added ‘BuOK (285
g, 2.54 mmol, 2.9 equiv.) at 0 °C. After stirring for 10 min, a solution of S1 (231 mg, 0.874 mmol, 1.0 equiv.) in THF
(5.0 ml) was then added via syringe, and then the reaction mixture was warmed to room temperature. After stirring
for 20 min, the reaction mixture was quenched with saturated NH4ClI aq. The organic compounds were extracted with
EtOAc. The organic layers were combined, and the solution was dried over anhydrous Na>SOs, and concentrated
under reduced pressure. The residue was purified by silica gel column chromatography (n-hexane/EtOAc = 10/1) to

give 17 (135 mg, 0.514 mmol, 55% in 2 steps) as a colorless oil.
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'H-NMR (CDCl;, 400 MHz) &: 7.46 (2H, d, J = 8.7 Hz), 6.90 (2H, d, J = 8.7 Hz), 5.61 (1H, s), 5.09 (1H, d, J= 1.8
Hz), 4.89 (1H, d, J = 1.8 Hz), 4.89 (1H, d, J = 1.8 Hz), 4.26 (1H, dd, J = 10.6, 5.0 Hz), 4.04 (1H, dd, J = 10.6, 4.6
Hz), 4.01 (1H, d, J= 9.2 Hz), 3.81 (3H, s), 3.74 (1H, dd, J = 10.3,10.3 Hz), 3.53 (1H, ddd, J = 12.4, 10.5, 2.8 Hz),
3.31 (1H, ddd, J=9.2, 9.2, 5.0 Hz), 2.53 (1H, ddd, J = 14.2, 13.7, 6.0 Hz), 2.36 (1H, ddd, J= 14.2, 1.8, 1.8 Hz). 3C-
NMR; 35.0, 55.2, 69.1, 69.3, 74.8, 80.2, 101.3, 105.8, 113.5, 127.5, 130.2, 142.0, 160.0; HRMS (MALDI-TOF) m/=
263.1279 (caled for CysHi904 [M], 263.1278). [a]*p = +37.9 (¢ 0.34, CHCls).

PivCl (1.5 eq.)
O TEA (2.7eq.) . 0
DIBAL (3.0eq.) |HO DMAP (0.1 eq.) PIVO
toluene, -30°C | PMBO"" CH,Cl, PMBO'"
MeO 87% in 2 steps
17 13

S2

Compound 13

(Step 1): To a solution of 17 (3.00 g, 11.4 mmol, 1.0 equiv.) in dry toluene (110 ml) was added DIBAL (1M toluene
solution) (34 ml, 34.0 mmol, 3.0 equiv.) at -30 °C. After stirring for 6.5 h, the reaction mixture was quenched with
MeOH and saturated potassium sodium tartrate aq. The organic compounds were extracted with EtOAc. The organic
layers were combined, and the solution was dried over anhydrous Na;SO4, and concentrated under reduced pressure

to give the crude S2 (2.89 g, 10.9 mmol).

(Step 2): To a solution of S2 (2.89 g, 10.9 mmol, 1.0 equiv.) in dry CH2Cl, (50 ml) were added PivCl (2.0 ml, 16.4
mmol, 1.5 equiv.), TEA (4.0 ml, 28.9 mmol, 2.7 equiv.) and DMAP (133 mg, 1.09 mmol, 0.1 equiv.) at room
temperature. After stirring for 2 h, the reaction mixture was quenched with H,O. The organic compounds were
extracted with CH>Cl,. The organic layers were combined, and the solution was dried over anhydrous Na,SO4, and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography (n-

hexane/EtOAc = 10/1) to give 13 (3.47 g, 9.96 mmol, 87%) as a colorless oil.

'H-NMR (CDCls, 400 MHz) 5: 7.28 (2H, d, J = 8.7 Hz), 6.88 (2H, d, J= 8.7 Hz), 5.11 (1H, d, /= 0.9 Hz), 4.94 (1H,
d,J=0.9 Hz), 4.63 (1H, d, J = 10.8 Hz), 4.39 (1H, d, J = 10.8 Hz), 4.35 (1H, dd, J = 11.9, 2.7 Hz), 4.25 (1H, dd, J
=11.9, 5.0 Hz), 3.99 (1H, m), 3.80 (3H, s), 3.79 (1H, m), 3.43-3.37 (2H, m), 2.40-2.29 (2H, m), 1.21 (9H, s). *C-
NMR (CDCls, 125 MHz) §; 27.1, 35.1, 38.8, 55.2, 63.4, 68.5, 72.5, 79.9, 107.2, 113.8, 113.9, 129.6, 129.8, 143.9,
159.3, 178.2. HRMS (MALDI-TOF) m/z 371.1829 (calcd for CaoHasOsNa [M+Na]", 371.1826). [o]*p = +130.9 (c
0.09, CHCls).

_ o . o ‘BUOOH (2.0 eq.) 0
PivO DDQ (2.0 eq.) | PivVO Vo(acac), (0.1 eq.) FVO

PMBO" CH,Cly/ H,0 HO™ CHCl, HO™

82% in 2 steps
21
13 s3

O
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Compound 21

(Step 1): To a solution of 13 (3.47 g, 9.96 mmol, 1.0 equiv.) in CH>Cl»/ H>O (10 : 1, 100 ml) was added DDQ (4.52
g, 19.9 mmol, 2.0 equiv.) at room temperature. After stirring for 14 h, the reaction mixture was quenched with
saturated NaHCOs3 aq and saturated Na»S,03 aq. The organic compounds were extracted with CH>Cl,. The organic
layers were combined, and the solution was dried over anhydrous Na>SQOjs, and concentrated under reduced pressure.

The residue was passed through a short silica gel column (r-hexane/EtOAc = 3/1) to give the crude S3.

(Step 2): To a solution of S3 in dry CH2Cl, (97 ml) were added ‘BuOOH (5.5 M in decane solution) (3.5 ml, 19.4
mmol, 2.0 equiv.) and VO(acac), (257 mg, 0.969 mmol, 0.1 equiv.) at room temperature. After stirring for 4 h, the
reaction mixture was quenched with saturated NaHCOj3 aq and saturated Na»S,03 aq. The organic compounds were
extracted with CH>Cl,. The organic layers were combined, and the solution was dried over anhydrous Na,SO4, and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography (n-

hexane/EtOAc = 2/1) to give 21 (2.01 g, 8.23 mmol, 82% in 2 steps) as a colorless oil.

'H-NMR (CDCl; 400 MHz) &: 4.41 (1H, dd, J = 11.9, 4.1 Hz), 4.31 (1H, dd, J = 11.9, 5.0 Hz), 3.98 (1H, dd, J =
10.5, 4.6 Hz), 3.74-3.63 (2H, m), 3.43 (1H, ddd, J= 7.4, 5.0, 2.3 Hz), 3.15 (1H, d, J = 4.4 Hz), 2.65 (1H, d, J = 4.4
Hz), 2.32 (1H, m), 1.99 (1H, d, J = 10.5 Hz), 1.40 (1H, m), 1.23 (9H, s).3C-NMR (CDCl, 125 MHz) §; 27.1, 32.9,
38.8,49.5,58.3, 63.9, 64.8, 65.0, 78.9, 178.6. HRMS (MALDI-TOF) m/z 267.1203 (calcd for C12H,00sNa [M+Na]",
267.1204). [a]*p = +30.2 (¢ 0.19, CHCL).

TBS-BEZA (2.0 eq.) 0
TfOPyH" (0.2 eq.) DIBAL (3.8 eq.) O
THF THF,-30°C  TBSO"
59% in 2 steps O
24

Compound 24

(Step 1): To a solution of 21 (857 mg, 3.51 mmol, 1.0 equiv.) in dry THF (8.0 ml) was added TBS-BEZA (2.19 g,
7.03 mmol, 2.0 equiv.) and TFO'PyH" (174 mg, 0.759 mmol, 0.2 equiv.) at room temperature. After stirring for 15 h,
the reaction mixture was quenched with saturated NaHCOs aq. The organic compounds were extracted with EtOAc.
The organic layers were combined, and the solution was dried over anhydrous Na;SO4, and concentrated under
reduced pressure. The residue was passed through a short silica gel column (n-hexane/EtOAc = 10/1 to 5/1) to give

the crude S4 (1.01 g, 2.82 mmol).

(Step 2): To a solution of S4 (1.01 g, 2.82 mmol, 1.0 equiv.) in dry THF (15 ml) was added DIBAL (1M toluene
solution) (10.7 ml, 10.7 mmol, 3.8 equiv.) at -30 °C. After stirring for 4 h, the reaction mixture was quenched with
MeOH and saturated potassium sodium tartrate aq. The organic compounds were extracted with EtOAc. The organic

layers were combined, and the solution was dried over anhydrous Na>SO4, and concentrated under reduced pressure.
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The residue was purified by silica gel column chromatography (n-hexane/EtOAc = 3/1 to 2/1) to give 24 (567 mg,

2.07 mmol, 59% in 2 steps) as a colorless oil.

'H-NMR (CDCl;, 300 MHz) &: 3.96 (1H, ddd, J = 11.4, 5.5, 1.4 Hz), 3.84 (1H, d, J = 9.2 Hz), 3.84-3.74 (2H, m),
3.64 (1H, ddd, J= 7.4, 6.9, 5.0 Hz), 3.54(1H, ddd, J = 7.4, 5.0, 2.8 Hz), 3.06 (1H, d, J= 5.0 Hz), 2.59 (1H, d, /= 5.0
Hz), 2.22 (1H, ddd, J= 13.7, 12.4, 5.5 Hz), 1.94 (1H, t, J= 6.4 Hz), 1.34 (1H, ddd, J = 13.7, 2.3, 1.4 Hz), 0.89 (9H,
s), 0.11 (3H, s), 0.06 (3H, s). 3C-NMR (CDCls, 125 MHz) §; -4.76, -4.57, 18.0, 25.7, 33.9, 50.1, 59.3, 62.0, 65.1,
66.2, 79.9. HRMS (MALDI-TOF) m/z 297.1493 (calcd for C13H2604SiNa [M+Na]", 297.1493). [o]*p = +68.2 (c
0.15, CHCL).

BtSH (2.0 eq.)

PPh; (2.0 eq.) o) o)
HO DIAD (2.0 eq.) | BtS mCPBA (5.5 eq.) BtO25
TBSO" THF TBSO" CH,Cl, TBSO"
o) 73% in 2 steps
S5 6

Compound 6

(Step 1): To a solution of 27 (214 mg, 0.780 mmol, 1.0 equiv.) in dry THF (5.2 ml) was added BtSH (260 mg, 1.55
mmol, 2.0 equiv.), PPh3 (409 mg, 1.56 mmol, 2.0 equiv.) and DIAD (0.3 ml, 1.56 mmol, 2.0 equiv.) at 0°C, and then
the reaction mixture was warmed to room temperature. After stirring for 2 h, the reaction mixture was quenched with
H>O. The organic compounds were extracted with EtOAc. The organic layers were combined, and the solution was
dried over anhydrous Na>SO4, and concentrated under reduced pressure. The residue was passed through a short

silica gel column (n-hexane/EtOAc = 20/1 to 10/1) to give the crude S5.

(Step 2): To a solution of above S5 in dry CH2Cl» (3.2 ml) was added m-CPBA (740 mg, 4.29 mmol, 5.5 equiv.) at
room temperature. After stirring for 18 h, the reaction mixture was quenched with saturated NaHCOj3 aq and saturated
NaxS»03aq. The organic compounds were extracted with CH>Cl,. The organic layers were combined, and the solution
was dried over anhydrous Na,SO4, and concentrated under reduced pressure. The residue was purified by silica gel
column chromatography (n-hexane/EtOAc = 3/1) to give 6 (250 mg, 0.569 mmol, 73% in 2 steps) as a white solid
(mp 150-152 °C).

"H-NMR (CDCl;,400 MHz) §: 8.20 (1H, dd,J= 7.8, 0.9 Hz), 8.00 (1H, dd, J= 7.8, 1.8 Hz), 7.64-7.55 (2H, m), 4.17
(1H, ddd, J=10.1, 8.7, 2.3 Hz), 3.83 (1H, ddd, J = 14.6, 2.3 Hz), 3.73 (1H, ddd, J = 14.6, 10.1 Hz), 3.67 (1H, d, J =
8.7 Hz), 3.66 (1H, m), 3.56 (1H, ddd, /= 11.4, 6.0, 2.1 Hz), 3.00 (1H, d, J=4.8 Hz), 2.57 (1H, d, J = 4.8 Hz), 2.06
(1H, ddd, J = 14.0, 11.9, 6.0 Hz), 1.31 (1H, ddd, J = 14.0, 2.3, 2.1 Hz), 0.90 (9H, s), 0.12 (3H, s), 0.06 (3H, s). *C-
NMR (CDCl;, 100 MHz) §; -4.5, -4.2,17.9, 25.6, 33.2, 50.2, 56.9, 58.6, 64.9, 69.0, 75.2, 122.2, 125.3, 127.3, 127.8,
136.8, 152.5, 170.0. HRMS (MALDI-TOF) m/z 478.1147 (calcd for C20H290NOsSiNaS, [M+Na]", 478.1149). [a]*p
=+424.9 (¢ 0.19, CHCly).
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Preparation and data for 12 : See reference 2.

_0 LHMDS (3.0 eq.)

~OTBSS_O =
+
THF
NN
12

-78 °C to rt.

0.05% HCI/ MeOH ‘\\OHO
we - LI

63% in 2 steps H

27

Compound 27

(Step 1): To a solution of 6 (99.0 mg, 0.234 mmol, 1.0 equiv.) and 12 (107 mg, 0.243 mmol, 1.0 equiv.) in dry THF
(1.5 ml) was added LHMDS (1M THEF solution) (0.7 ml, 0.700 mmol, 3.0 equiv.) at -78 °C for 10 min. Then, the
reaction mixture was warm to room temperature. After stirring for 18 h, the reaction mixture was quenched with
saturated NH4Cl aq. The organic compounds were extracted with EtOAc. The organic layers were combined, and the
solution was dried over anhydrous Na>SOs, and concentrated under reduced pressure. The residue was passed through

a short silica gel column (n-hexane/ EtOAc = 5/1) to give the crude S6 (136 mg, 0.205 mmol).

(Step 2): To S6 (136 mg, 0.205 mmol) was added 0.05% HCI/ MeOH (1.5 ml) at -20 °C. After stirring for 13 h, the
reaction mixture was quenched with saturated NaHCO3 aq. The organic compounds were extracted with EtOAc. The
organic layers were combined, and the solution was dried over anhydrous Na>SOs, and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography (n-hexane/EtOAc = 1/1) to give 27 (81.6

mg, 0.148 mmol, 63% in 2 steps) as a colorless amorphous solid.

'H-NMR (CDCl;, 400 MHz) §: 6.20 (1H, d, J= 15.6 Hz), 6.18 (1H, dd, J = 11.9, 5.5 Hz), 5.90 (1H, d, J = 8.7 Hz),
5.71 (1H, d, J= 11.9 Hz), 5.57 (1H, d, J= 4.6 Hz), 5.53 (1H, dd, J= 15.6, 7.3 Hz), 5.45 (1H, t, J = 6.6 Hz), 4.77 (1H,
m), 4.01-3.93 (3H, m), 3.79 (1H, m), 3.65 (2H, d, J = 8.7 Hz), 3.53 (1H, m), 3.06 (1H, d, J = 5.0 Hz), 2.60 (1H, d, J
= 5.0 Hz), 2.37 (1H, m), 2.28-2.20 (2H, m), 1.94 (1H, m), 1.79-1.73 (2H, m), 1.75 (3H, s), 1.37 (1H, m), 1.35 (3H,
d,J=69Hz), 1.13 3H, d,J = 6.4 Hz), 1.00 (3H, d, J= 6.8 Hz), 0.84 (9H, s), 0.02 (3H, s), -0.03 (3H, s), *C-NMR
(CDCLs, 125 MHz) §; -4.4,-4.2, 12.5, 15.1, 17.8, 18.0, 22.7, 25.7, 28.8, 31.8, 34.0, 35.7, 47.5, 50.3, 59.4, 64.5, 65.0,
70.4,75.8, 80.9, 81.5, 122.5, 124.5, 128.6, 134.5, 138.2, 150.7, 166.1. HRMS (MALDI-TOF) m/z 572.3382 (caled
for C30Hs1NOeSiNa [M+Na]", 572.3378). [a]®p = +14.3 (c 0.03, CHCl3).
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Ac,0 (3.0 eq.)
TEA (6.0 eq.) OAc

DMAP (0.5 eq.) U
~ \
CH,Cl,
TBAF (3.0 eq.) pOA%
THF L/U\

72% in 2 steps

N
H

S7

Compound 3

(Step 1): To a solution of 27 (158 mg, 0.288 mmol, 1.0 equiv.) in dry CH>Cl; (3.0 ml) was added TEA (200 pl, 1.64
mmol, 6.0 equiv.), DMAP (18.0 mg, 0.144. mmol, 0.5 equiv.) then AcxO (90 pl, 0.862 mmol, 3.0 equiv.) at room
temperature. After stirring for 3.5 h, the reaction mixture was quenched with H>O. The organic compounds were
extracted with CH>Cl,. The organic layers were combined, and the solution was dried over anhydrous Na,SO4, and
concentrated under reduced pressure. The residue was passed through a short silica gel column (n-hexane/EtOAc =

5/1) to give the crude S7 (165 mg, 0.278 mmol).

(Step 2): To a solution of S7 (165 mg, 0.278 mmol) in dry THF (1.0 ml) was added TBAF (1M THF solution) (0.85
ml, 0.85 mmol, 3.0 equiv.) at room temperature. After stirring for 1.5 h, the reaction mixture was quenched with
saturated NH4Cl aq. The organic compounds were extracted with EtOAc. The organic layers were combined, and the
solution was dried over anhydrous Na,SO4, and concentrated under reduced pressure. The residue was purified by
silica gel column chromatography (n-hexane/EtOAc = 1/2) to give 3 (99.0 mg, 0.207 mmol, 72% in 2 steps) as a
white solid (mp 72-75 °C).

'H-NMR (CDCl;, 500 MHz) §: 6.39 (1H, d, J = 15.8 Hz), 6.25 (1H, m), 6.00 (1H, d, J = 8.9 Hz), 5.89 (1H, dd, J =
11.7, 8.1 Hz), 5.70 (1H, dd, J = 11.7, 1.2 Hz), 5.64 (1H, dd, J = 15.8, 6.0 Hz), 5.50 (1H, t, J= 7.0 Hz), 4.01 (1H, dd,
J=11.5,6.0 Hz), 3.93 (1H, m), 3.79-3.71 (2H, m), 3.65 (1H, dq, J= 6.3, 2.0 Hz), 3.63 (1H, m), 3.51 (1H, dt, J="7.2,
2.9 Hz), 3.15 (1H, d, J = 4.6 Hz), 2.65 (1H, d, J = 4.6 Hz), 2.41-2.31 (2H, m), 2.23 (1H, m), 2.03 (3H, s), 1.98-1.89
(2H, m), 1.80-1.74 (2H, m), 1.77 (3H, ), 1.42 (1H, m), 1.38 (3H, d, J = 6.6 Hz), 1.14 3H, d, J = 6.3 Hz), 1.01 (3H,
d, J=7.2 Hz). BC-NMR (CDCL, 125 MHz) §; 12.6, 15.1, 17.8, 20.0, 21.2, 28.9, 31.9, 33.2, 35.8, 47.1, 49.7, 58.5,
64.9, 68.7, 68.9, 75.9, 80.8, 81.3, 122.5, 124.1, 129.1, 134.6, 138.0, 143.6, 164.8, 170.4. HRMS (MALDI-TOF) m/=
500.2618 (caled for CosH3sNO7Na [M+Nal", 500.2619). [o]**p = -11.0 (¢ 0.03, CHCls).

Preparation and data for A from D-glucal : See reference 3.

o)
Pd/C,H, | TBSO DMP (1.5eq.) TBSO
MeOH TBSO™ o hCh TBSO"
6 in 2 steps
sg OH | o)
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Compound I
(Step 1): To a solution of A (1.13 g, 2.99 mmol, 1.0 equiv.) in dry MeOH (30 ml) was added 10% Pd/C (110 mg, 10%
w/w) at room temperature. After stirring for 9 h, the reaction mixture was filtered with celite and washed with AcOEt

to give the crude S8.

(Step 2): To a solution of S8 in dry CH2Cl> (30 ml) was added DMP (1.90 g, 4.48 mmol, 1.2 equiv.) at room
temperature. After stirring for 1 h, the reaction mixture was diluted with Et;O and quenched with saturated NaHCO3
aq and saturated Na,S>03 aq. The organic compounds were extracted with Et,O. The organic layers were combined,
and the solution was dried over anhydrous Na,SO4, and concentrated under reduced pressure. The residue was passed
through a silica gel column (n-hexane/EtOAc = 10/1) to give xx (1.18 g, 3.15 mmol, 95% in 2 steps) as a colorless

oil.

'H-NMR (CDCl;, 300 MHz) 5: 4.26-4.20 (2H, m), 3.93 (1H, dd, /= 11.3, 1.7 Hz), 3.85 (1H, dd, J = 11.3, 4.1 Hz),
3.61 (1H, m), 3.40 (1H, ddd, J=9.3, 3.8, 1.7 Hz), 2.65 (1H, m), 2.41 (1H, m), 0.91 (9H, s), 0.90 (9H, s), 0.17 (3H,
s),0.09 (3H, s), 0.08 (3H, 5), 0.03 (3H, 5)."*C-NMR (CDCls, 125 MHz) §; -5.7, -5.3,-5.0, -4.3, 18.4, 18.5,25.8, 25.9,
42.1,62.9, 66.8, 75.1, 84.3, 206.5. HRMS (APCA) m/z 375.2381 (caled for CisHzoO04Si; [M+H], 375.2387). [o]*p
=+62.2 (¢ 0.75, CHCL).

TBSCI (1.2 eq.)

o) imidazole (2.0 eq.)
DIBAL (4.4 eq.) | HO DMAP (0.1 eq.)
toluene PMBO"™ CH,Cl,
-10°© o
MeO 0°C g9 OH 0°Ctort.
o) o)
TBSO DMP (1.5 eq.) 1BSO
_—

PMBO" CH,Cl, PMBO"

OH 64% in 3 steps
$10 18

Compound 18

(Step 1): To a solution of 16 (600 mg, 2.25 mmol, 1.0 equiv.) in dry toluene (22 ml) was added DIBAL (1M toluene
solution) (10.0 ml, 10.0 mmol, 4.4 equiv.) at -10 °C. After stirring for 6 h, the reaction mixture was quenched with
MeOH and saturated potassium sodium tartrate aq. The organic compounds were extracted with EtOAc. The organic
layers were combined, and the solution was dried over anhydrous Na;SO4, and concentrated under reduced pressure

to give the crude S9.
(Step 2): To a solution of crude S9 in dry CH>Cl> (12 ml) were added imidazole (306 mg, 4.5 mmol, 2.0 equiv.),

DMAP (29.2 mg, 0.239 mmol, 0.1 equiv.) at 0°C. After stirring for 10 min, TBSCI (405 mg, 2.69 mmol, 1.2 equiv.)

was then added, and then the reaction mixture was warmed to room temperature. After stirring for 1 h, the reaction
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mixture was quenched with saturated NH4Cl aq. The organic compounds were extracted with CH»Cl,. The organic
layers were combined, and the solution was dried over anhydrous Na>SOj4, and concentrated under reduced pressure.
The residue was purified by short silica gel column chromatography (n-hexane/EtOAc = 2/1) to give crude S10 (560

mg, 1.46 mmol) as a colorless oil.

(Step 3): To a solution of crude S10 (560 mg, 1.46 mmol, 1.0 equiv.) in dry CH>Cl> (10 ml) was added DMP (929
mg, 2.19 mmol, 1.5 equiv.) at room temperature. After stirring for 2 h, the reaction mixture was diluted with Et,O
and quenched with saturated NaHCOs3 aq and saturated Na;S>03 aq. The organic compounds were extracted with
Et;0. The organic layers were combined, and the solution was dried over anhydrous Na;SO4, and concentrated under
reduced pressure. The residue was passed through a silica gel column (nz-hexane/EtOAc = 5/1) to give 18 (550 mg,

1.45 mmol, 64% in 3 steps) as a colorless oil.

'H-NMR (CDCl;, 300 MHz) &: 7.31 (2H, d, J = 8.6 Hz), 6.87 (2H, d, J = 8.6 Hz), 4.82 (1H, d, J = 10.7 Hz), 4.43
(1H, d,J=10.7 Hz), 4.25 (1H, ddd, J= 11.2, 9.3, 1.1 Hz), 4.10 (1H, d, J = 9.3 Hz), 3.90-3.82 (2H, m), 3.80 (3H, s),
3.62 (1H, ddd, J = 12.4, 11.2, 2.4 Hz), 3.49 (1H, ddd, J= 8.7, 3.5, 2.1 Hz), 2.69 (1H, m), 2.44 (1H, m), 0.91 (9H, s),
0.09 (6H, 5).3C-NMR (CDCL, 125 MHz) §; -5.4, -5.2, 18.4, 25.9, 42.5, 55.2, 62.7, 66.9, 73.1, 79.5, 82.8, 113.7,
129.7, 129.8, 159.3, 206.6. HRMS (MALDI-TOF) m/z 403.1910 (calcd for Ca0H3,0sNaSi [M+Na]’, 403.1911).
[0]3p = +94.6 (¢ 0.29, CHCls).

o EtPPh;*Br (3.0 eq.) o
TBSO n-BulLi (2.7 eq.) TBSO .
PMBO" 0 °C to 40 °C PMBO""
(0] 47% for Z isomer
18 47% for E isomer
19 20

Compound 19 and 20

To a solution of EtPPh; 'Br™ (1138 mg, 3.07 mmol, 3.0 equiv.) in dry THF (10 ml) was added n-BuLi (2.76 M hexane
solution) (1.0 ml, 2.76 mmol, 2.7 equiv.) at 0 °C. After stirring for 10 min, a solution of 18 (390 mg, 1.02 mmol, 1.0
equiv.) in THF (5.0 ml) was then added via syringe, and then the reaction mixture was warmed to 40 °C. After stirring
for 2 h, the reaction mixture was quenched with saturated NH4Cl aq. The organic compounds were extracted with
EtOAc. The organic layers were combined, and the solution was dried over anhydrous Na>SOs, and concentrated
under reduced pressure. The residue was purified by silica gel column chromatography (n-hexane/EtOAc = 1/0 to
10/1 to 5/1) to give 19 (Z isomer) (190 mg, 0.48 mmol, 47%) and 20 (£ isomer) (190 mg, 0.48 mmol, 47%) as a

colorless oil respectively.

19 (Z isomer): "H-NMR (CDCls, 400 MHz) §: 7.27 (2H, d, J = 8.7 Hz), 6.85 (2H, d, J = 8.7 Hz), 5.64 (1H, dq, J =
6.9, 1.8 Hz), 4.56 (1H, d,J = 11.9 Hz), 4.34 (1H, m), 4.30 (1H, d, J = 11.9 Hz), 3.96 (1H, ddd, J= 7.8, 5.5, 1.8 Hz),
3.83-3.77 (1H, m), 3.80 (3H, s), 3.66-3.62 (2H, m), 3.59 (1H, m), 2.73 (1H, m), 1.91 (1H, m), 1.58 (3H, dd, J = 6.9,
1.8 Hz), 0.89 (9H, s), 0.02 (3H, s), 0.01 (3H, s). >*C-NMR (CDCls, 100 MHz) §; -5.6, -5.5, 12.8, 18.0, 25.7, 32.3,
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55.2, 60.7, 64.2, 69.0, 70.5, 78.3, 113.7, 124.4, 129.1, 130.8, 131.4, 159.0. HRMS (MALDI-TOF) m/z 415.2274
(caled for CoHz04NaSi [M+Nal', 415.2275). [a]*p = -8.19 (¢ 0.20, CHCL:).

20 (E isomer): "H-NMR (CDCls, 400 MHz) &: 7.27 (2H, d, J = 8.5 Hz), 6.87 (2H, d, J= 8.5 Hz), 5.59 (1H, q,J = 6.7
Hz), 4.56 (1H, d, J= 11.0 Hz), 4.39 (1H, d, J= 11.0 Hz), 3.88 (1H, m), 3.80 (3H, s), 3.76 (1H, d, J = 4.1 Hz), 3.79-
3.74 (2H, m), 3.45 (1H, dt, J= 10.3, 3.2 Hz), 3.35 (1H, dt, /= 7.3, 4.1 Hz), 2.53 (1H, dt, J= 14.2, 3.4 Hz), 2.12 (1H,
ddd, J = 14.2, 10.3, 5.0 Hz), 1.66 (3H, d, J = 6.7 Hz), 0.89 (9H, s), 0.06 (6H, s). '*C-NMR (CDCls, 100 MHz) 5; -
5.3,-5.2,12.5, 183, 25.9, 27.7, 55.2, 62.8, 65.5, 71.6, 77.5, 81.9, 113.7, 117.0, 129.4, 130.6, 133.9, 159.1. HRMS
(MALDI-TOF) m/z 415.2275 (caled for C22H360sNaSi [M+Na]", 415.2275). [0]*p = +67.4 (c 0.17, CHCl3).

r PivCl (1.5 eq.)
TEA (3.2 eq.) ) o)
TBSO TBAF (1.5 eq.) DMAP (0.2 eq.) PVO
PMBO" THF CH,Cl, PMBO"
0°c 59% in 2 steps

S11 14

Compound 14

(Step 1): To a solution of 19 (1.85 g, 4.71 mmol, 1.0 equiv.) in dry THF (23 ml) was added TBAF (1M THF solution)
(7.0 ml, 7.00 mmol, 1.5 equiv.) at 0 °C. After stirring for 2 h, the reaction mixture was quenched with saturated NH4Cl
ag. The organic compounds were extracted with EtOAc. The organic layers were combined, and the solution was
dried over anhydrous Na>SO4, and concentrated under reduced pressure. The residue was passed through a short

silica gel column (n-hexane/EtOAc = 1/1 to 1/2) to give the crude S11 (1.17 g, 4.20 mmol).

(Step 2): To a solution of S11 (1.17 g, 4.20 mmol, 1.0 equiv.) in dry CH>Cl, (35 ml) were added TEA (1.33 g, 13.1
mmol, 3.2 equiv.) and DMAP (54.0 mg, 0.44 mmol, 0.1 equiv.) and then PivCl (790 mg, 6.55 mmol, 1.5 equiv.) at
room temperature. After stirring for 1 h, the reaction mixture was quenched with saturated NH4Cl aq. The organic
compounds were extracted with CH>Clo. The organic layers were combined, and the solution was dried over
anhydrous Na;SOa, and concentrated under reduced pressure. The residue was purified by silica gel column

chromatography (n-hexane/EtOAc = 10/1) to give 14 (1.01 g, 2.79 mmol, 59% in 2 steps) as a colorless oil.

"H-NMR (CDCl5,300 MHz) &: 7.26 (2H, d, J= 8.7 Hz), 6.86 (2H, d,J=8.7 Hz), 5.67 (1H, q, J= 6.4 Hz), 4.58 (1H,
d,J=11.9 Hz), 426 (1H, d, J= 11.9 Hz), 4.21-4.01 (4H, m), 3.83 (1H, m), 3.80 3H, s), 3.66 (1H, dt, J = 11.0, 3.2
Hz), 2.75 (1H, m), 1.94 (1H, m), 1.55 (3H, d, J = 6.4 Hz), 1.13 (9H, s), *C-NMR (CDCls, 125 MHz) 5; 12.5, 26.9,
32.2,38.5,55.1,61.1, 63.9, 68.9, 70.4, 75.5, 113.6, 124.5, 129.1, 130.3, 130.9, 160.0, 177.9. HRMS (MALDI-TOF)
m/z 385.1980 (calcd for C21H3OsNa [M+Nal*, 385.1986). [0]**p = +21.9 (¢ 0.28, CHCls).
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DDQ (3.0 eq.) _ o) 'BUOOH (1.5 eq.)
NaHCO; (3.0 eq.) | PIVO Vo(acac), (0.1 eq.)

CH,Cl,
95% in 2 steps

PivO

PMBO" CH,Cly/ H,0 HO™

14

S12

Compound 22

(Step 1): To a solution of 14 (1.47 g, 4.06 mmol, 1.0 equiv.) in CH>Cl»/ H,O (10 : 1, 40 ml) was added DDQ (2.76
mg, 12.2 mmol, 3.0 equiv.) and NaHCOs (1.02 g, 12.1 mmol, 3.0 equiv.) at room temperature. After stirring for 2 h,
the reaction mixture was quenched with saturated NaHCOj3 aq and saturated Na»>S»0s aq. The organic compounds
were extracted with CH>Clo. The organic layers were combined, and the solution was dried over anhydrous Na;SOs,
and concentrated under reduced pressure. The residue was passed through a short silica gel column (n-hexane/EtOAc

=5/1 to 3/1) to give the crude S12.

(Step 2): To a solution of S12 in dry CH,Cl, (40 ml) were added ‘BuOOH (5.5 M in decane solution) (1.1 ml, 6.05
mmol, 1.5 equiv.) and Vo(acac), (103 mg, 0.39 mmol, 0.1 equiv.) at room temperature. After stirring for 4 h, the
reaction mixture was quenched with saturated NaHCOj3 aq and saturated Na,S,03 aq. The organic compounds were
extracted with CH>Cl,. The organic layers were combined, and the solution was dried over anhydrous Na,SO4, and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography (-

hexane/EtOAc = 2/1) to give 22 (996 mg, 3.86 mmol, 95% in 2 steps) as a colorless oil.

'H-NMR (CDCl;, 300 MHz) &: 4.41 (1H, dd, J = 11.9, 5.3 Hz), 4.31 (1H, dd, J = 11.9, 2.1 Hz), 3.92 (1H, ddd, J =
10.2,5.3,2.1 Hz), 3.76 (1H, t, J = 10.2 Hz), 3.64 (1H, dt, J = 12.2, 2.3 Hz), 3.44 (1H, m), 2.92 (1H, q, J = 6.0 Hz),
2.18 (1H, ddd, J = 14.2, 12.2, 5.5 Hz), 2.05 (1H, d, J = 10.2 Hz), 1.55 3H, d, J = 6.0 Hz), 1.34 (1H, m), 1.22 (9H,
s), BC-NMR (CDCls, 125 MHz) §; 13.4, 27.0, 33.9, 38.6, 60.7, 61.3, 63.5, 64.3, 64.7, 79.1, 178.3. HRMS (MALDI-
TOF) m/z 281.1359 (caled for C13H2,0sNa [M+Na]*, 281.1359). [0]**p = +21.1 (¢ 0.32, CHCL).

TBS-BEZA (3.0 eq.)
TfO'PyH* (0.2 eq.)

THF

DIBAL (3.0 eq.) HO

THF, -20 °C TBSO"
66% in 2 steps

25

Compound 25

(Step 1): To a solution of 22 (422 mg, 1.63 mmol, 1.0 equiv.) in dry THF (8.0 ml) was added TBS-BEZA (1.52 g,
4.88 mmol, 3.0 equiv.) and TFO'PyH" (75.6 mg, 0.33 mmol, 0.2 equiv.) at room temperature. After stirring for 6 h,
the reaction mixture was quenched with saturated NaHCOs aq. The organic compounds were extracted with EtOAc.
The organic layers were combined, and the solution was dried over anhydrous Na;SO4, and concentrated under
reduced pressure. The residue was passed through a short silica gel column (n-hexane/EtOAc = 10/1) to give the

crude S13 (424 mg, 1.14 mmol).
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(Step 2): To a solution of S13 (424 mg, 1.14 mmol, 1.0 equiv.) in dry THF (11 ml) was added DIBAL (1M toluene
solution) (3.4 ml, 3.40 mmol, 3.0 equiv.) at -20 °C. After stirring for 3 h, the reaction mixture was quenched with
saturated potassium sodium tartrate aq. The organic compounds were extracted with EtOAc. The organic layers were
combined, and the solution was dried over anhydrous Na>SOj, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (n-hexane/EtOAc = 2/1) to give 25 (310 mg, 1.07 mmol, 66% in

2 steps) as a colorless oil.

'H-NMR (CDCl;, 300 MHz) 5: 3.97-3.87 (2H, m), 3.87-3.76 (2H, m), 3.55-3.45 (2H, m), 2.96 (1H, q, J = 5.5 Hz),
2.64 (1H, ddd, J = 11.9, 11.9, 5.9 Hz), 1.85 (1H, dd, J = 8.7, 2.3 Hz), 1.32 3H, d, J = 5.5 Hz), 1.01 (1H, m), 0.92
(9H, s), 0.12 (3H, s), 0.09 (3H, s). ®*C-NMR (CDCls, 125 MHz) 5; -4.9, -4.5, 14.5, 18.1, 25.8, 30.0, 58.9, 60.5, 61.1,
61.2, 68.3, 81.4. HRMS (MALDI-TOF) m/z 311.1643 (calcd for C14Has04NaSi [M+Nal", 311.1649). [a]?p = +25.4
(c 0.14, CHCl).

mCPBA (6.3 eq.)

CH,Cl,
78% in 2 steps

TBSO"

o
s14

Compound 7

(Step 1): To a solution of 25 (30.7 mg, 0.106 mmol, 1.0 equiv.) in dry THF (1.0 ml) was added BtSH (34.4 mg, 0.206
mmol, 1.9 equiv.), PPh3 (§7.2 mg, 0.218 mmol, 2.1 equiv.) and DIAD (40 pl, 0.198 mmol, 1.9 equiv.) at room
temperature. After stirring for 2 h, the reaction mixture was quenched with H,O. The organic compounds were
extracted with EtOAc. The organic layers were combined, and the solution was dried over anhydrous Na,SO4, and
concentrated under reduced pressure. The residue was passed through a short silica gel column (n-hexane/EtOAc =

8/1) to give the crude S14.

(Step 2): To a solution of above S14 in dry CH>Cl, (2.0 ml) was added m-CPBA (115 mg, 0.666 mmol, 6.3 equiv.)
at room temperature. After stirring for 15 h, the reaction mixture was quenched with saturated NaHCO3 aq and
saturated Na,S>03 aq. The organic compounds were extracted with CH>Cl,. The organic layers were combined, and
the solution was dried over anhydrous Na>SOs, and concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (n-hexane/EtOAc = 5/1) to give 7 (39.0 mg, 0.083 mmol, 78% in 2 steps) as a

colorless amorphous solid.

'H-NMR (CDCl;, 400 MHz) §: 8.20 (1H, d, J= 7.8 Hz), 8.01 (1H, d,J = 7.8 Hz), 7.67-7.58 (2H, m), 4.52 (1H, dd,
J=6.4,6.4Hz),4.08 (1H, dd, J= 14.7, 7.8 Hz), 3.60 (1H, m Hz), 3.55 (1H, m Hz), 3.53 (1H, m Hz), 3.43 (1H, dd,
J=14.7,5.5 Hz), 3.00 (1H, q, J = 5.8 Hz), 2.57 (1H, m), 1.43 (3H, d, J = 5.8 Hz), 0.9 (9H, s), 0.88 (1H, m), 0.911
(3H, s), 0.09 (3H, s). *C-NMR (CDCls, 100 MHz) §; -4.9, -4.6, 14.9, 18.1, 25.7, 29.5, 53.3, 60.2, 60.4, 61.2, 69.9,
74.8, 122.4, 1253, 127.7, 128.1, 136.8, 152.5, 165.8. HRMS (MALDI-TOF) m/z 492.1307 (caled for
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C21H31NOsNaSiS, [M+Na]’, 492.1305). [0]*p = -10.2 (c 0.18, CHCL).

Preparation and data for 13 : See reference 4.

2.0
DMP (1.5 eq.) . oTBS o) ~ s\(/N
S
CHzclz, rt. U \Q

0.1%
LHMDS (3.0 eq.) HCI/ MeOH
THF -3°C
-78°Ctort. 39% in 3 steps

Compound 28

(Step 1): To a solution of 24 (30.3 mg, 0.105 mmol, 1.0 equiv.) in dry CH2Cl, (1.0 ml) was added DMP (66.5 mg,
0.157 mmol, 1.5 equiv.) at room temperature. After stirring for 1 h, the reaction mixture was diluted with Et2O and
quenched with saturated NaHCO3 aq and saturated Na,S>03 aq. The organic compounds were extracted with Et,O.
The organic layers were combined, and the solution was dried over anhydrous Na;SO4, and concentrated under

reduced pressure to give the crude 9 (29.2 mg, 0.101 mmol).

(Step 2): To a solution of 9 (29.2 mg, 0.102 mmol, 1.0 equiv.) and 13 (60.3 mg, 0.099 mmol, 1.0 equiv.) in dry THF
(1.0 ml) was added LHMDS (1M THF solution) (0.30 ml, 0.300 mmol, 3.0 equiv.) at -78 °C. After 30 min, the
solution was warm to room temperature and stirred for 15 h. The reaction mixture was quenched with saturated
NH4Cl aqg. The organic compounds were extracted with EtOAc. The organic layers were combined, and the solution
was dried over anhydrous Na,SO4, and concentrated under reduced pressure. The residue was passed through a short

silica gel column (n-hexane/EtOAc = 3/1) to give the crude S15.

(Step 3): To S15 was added 0.1% HCl/ MeOH (2.0 ml) at -3 °C. After stirring for 21 h, the reaction mixture was
quenched with saturated NaHCOs aq. The organic compounds were extracted with EtOAc. The organic layers were
combined, and the solution was dried over anhydrous Na>SOj, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (r-hexane/EtOAc = 1/1 to 4/6) to give 28 (23.1 mg, 0.041 mmol,

39% in 3 steps) as a colorless amorphous solid.

'H-NMR (CDCls, 500 MHz) &: 6.30 (1H, d, J = 15.8 Hz), 6.17 (1H, dd, J = 12.1, 5.5 Hz), 5.93 (1H, d, J = 9.2 Hz),
5.71 (1H, dd, J = 12.1, 1.8 Hz), 5.62 (1H, dd, J = 15.8, 6.9 Hz), 5.54 (1H, d, J = 4.6 Hz), 5.50 (1H, t, J = 6.6 Hz),
4.78 (1H, m), 4.37 (1H, d, J = 6.9 Hz), 3.93 (1H, m), 3.90-3.83 (2H, m), 3.67 (1H, dq, J = 6.3, 2.3 Hz), 3.54 (1H, dt,
J=172,2.6Hz),3.47 (1H, m), 2.95 (1H, q,J = 5.7 Hz), 2.66 (1H, m), 2.39 (1H, m), 2.24 (1H, m), 1.95 (2H, t, J =
3.5 Hz), 1.83-1.74 (2H, m), 1.76 (3H, s), 1.34 (3H, d, J= 6.9 Hz), 1.30 (3H, d,J = 5.7 Hz), 1.14 (3H, d, J = 6.3 Hz),
1.01 (3H, d, J=7.5 Hz), 0.92 (9H, s), 0.12 (3H, s), 0.08 (3H, s). *C-NMR (CDCls, 125 MHz) §; -4.8, -4.5, 12.7,
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15.1, 15.2, 17.8, 18.2, 22.7, 25.8, 28.9, 30.5, 31.9, 35.7, 47.4, 60.5, 61.2, 61.2, 64.6, 71.8, 75.9, 80.8, 81.5, 121.1,
122.5,129.2, 134.4, 138.1, 150.7, 166.1. HRMS (MALDI-TOF) m/z 586.3534 (calcd for C3Hs3NO4SiNa [M+Na]*,
586.3534). [0]*p = +33.1 (¢ 0.15, CHCl).

Acy0 (3.1 eq.)
TEA (5.9 eq.)
DMAP (0.9 eq.)

CH,Cl,

TBAF (5.9 eq.)

THF
82% in 2 steps

Compound 4

(Step 1): To a solution of 28 (12.2 mg, 0.022 mmol, 1.0 equiv.) in dry CH>Cl, (1.0 ml) was added TEA (15 pul, 0.129
mmol, 5.9 equiv.), DMAP (2.5 mg, 0.020 mmol, 0.9 equiv.) then Ac,O (7 pl mg, 0.068 mmol, 3.1 equiv.) at room
temperature. After stirring for 1 h, the reaction mixture was quenched with saturated NH4Cl aq. The organic
compounds were extracted with CH>Clo. The organic layers were combined, and the solution was dried over
anhydrous Na»SOj4, and concentrated under reduced pressure. The residue was passed through a short silica gel

column (n-hexane/EtOAc = 1/1) to give the crude S16 (13.2 mg, 0.021 mmol).

(Step 2): To a solution of S16 (13.2 mg, 0.022 mmol, 1.0 equiv.) in dry THF (1.0 ml) was added TBAF (1M THF
solution) (130 pl, 0.130 mmol, 5.9 equiv.) at room temperature. After stirring for 1 h, the reaction mixture was
quenched with saturated NH4Cl aq. The organic compounds were extracted with EtOAc. The organic layers were
combined, and the solution was dried over anhydrous Na>SOa, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (n-hexane/EtOAc = 1/2) to give 4 (8.7 mg, 0.018 mmol, 82% in 2
steps) as a white solid (mp 96-99 °C).

'H-NMR (CDCl;, 500 MHz) &: 6.39 (1H, d, J = 16.1 Hz), 6.28 (1H, m), 6.02 (1H, d, J = 9.2 Hz), 5.89 (1H, dd, J =
11.5, 7.5 Hz), 5.75-5.67 (2H, m), 5.50 (1H, t, J = 7.2 Hz), 3.97-3.90 (2H, m), 3.81 (1H, m), 3.71 (1H, dt, J = 11.5,
2.9 Hz), 3.68-3.62 (2H, m), 3.51 (1H, dt, J = 6.9, 2.9 Hz), 2.93 (1H, q, J = 6.3 Hz), 2.38 (1H, m), 2.21 (1H, m), 2.14
(1H, m), 2.04 3H, s), 1.98-1.89 (3H, m), 1.79-1.77 (1H, m), 1.77 (3H, ), 1.53 (3H, d, J = 6.3 Hz), 1.44 (1H, m),
1.38 (3H, d, J = 6.3 Hz), 1.14 3H, d, J = 6.3 Hz), 1.00 (3H, d, J = 7.5 Hz). 3C-NMR (CDCls, 125 MHz) §; 12.6,
13.7, 15.0, 17.8, 20.0, 21.2, 28.9, 31.9, 34.1, 35.8, 47.1, 60.9, 61.6, 64.2, 68.6, 68.9, 75.9, 80.8, 81.5, 122.5, 123.8,
129.1, 134.6, 138.2, 143.6, 164.9, 170.4. HRMS (MALDI-TOF) m/z 514.2775 (calcd for Co7H4NO7Na [M+Na]",
514.2775). [a®p = -33.1 (c 0.02, CHCL).
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PivCI (2.0 eq.)
TEA (3.0 eq.)

TBAF (1.2 eq.) DMAP (0.5 eq.)

PMBO™ THF

CH,Cl,
74% in 2 steps

Compound 15

(Step 1): To a solution of 20 (2.45 g, 6.24 mmol, 1.0 equiv.) in dry THF (35 ml) was added TBAF (1M THF solution)
(7.5 ml, 7.50 mmol, 1.2 equiv.) at room temperature. After stirring for 12 h, the reaction mixture was quenched with
saturated NH4Cl aq. The organic compounds were extracted with EtOAc. The organic layers were combined, and the
solution was dried over anhydrous Na>SOs, and concentrated under reduced pressure. The residue was passed through

a short silica gel column (n-hexane/EtOAc = 1/1) to give the crude S17 (1.40 g, 5.03 mmol).

(Step 2): To a solution of S17 (1.40 g, 5.03 mmol, 1.0 equiv.) in dry CH>Cl (20 ml) were added PivClI (1.24 g, 10.3
mmol, 2.0 equiv.), TEA (1.53 g, 15.1 mmol, 3.0 equiv.) and DMAP (309 mg, 2.53 mmol, 0.5 equiv.) at room
temperature. After stirring for 3 h, the reaction mixture was quenched with saturated NH4Cl aq. The organic
compounds were extracted with CH>Clo. The organic layers were combined, and the solution was dried over
anhydrous Na;SOs, and concentrated under reduced pressure. The residue was purified by silica gel column

chromatography (n-hexane/EtOAc = 10/1) to give 16 (1.68 g, 4.63 mmol, 74% in 2 steps) as a colorless oil.

'H-NMR (CDCls,400 MHz) §: 7.26 (2H, d, J = 8.7 Hz), 6.88 (2H, d, J = 8.7 Hz), 5.61 (1H, q, J = 6.9 Hz), 4.57 (1H,
d,J=11.0 Hz), 4.33 (1H, d, J= 11.0 Hz), 4.30-4.20 (2H, m), 3.91 (1H, m), 3.80 (3H, s), 3.69 (1H, m), 3.50 (1H, m),
3.44 (1H, dt, J=10.5, 3.2 Hz), 2.57 (1H, m), 2.12 (1H, m), 1.67 3H, d, J= 6.9 Hz), 1.19 (9H, 5).3C-NMR (CDClL,
100 MHz) §; 12.5,27.2,27.8, 38.8, 55.2, 63.3, 66.8, 71.7, 77.6, 79.3, 113.8, 117.1, 129.5, 130.0, 133.4, 159.2, 178.2.
HRMS (MALDI-TOF) m/z 385.1980 (calcd for C21H300sNa [M+Na]’, 385.1986). [o]*p = +86.6 (c 0.20, CHCL).

o 'BUOOH (2.7 eq.)
Vo(acac), (0.2 eq.)

CH,Cl,
82% in 2 steps

PivO

DDQ (5.0 eq.) | PIVO
PMBO" CH,Clyl HyO HO"

15 S18

Compound 23

(Step 1): To a solution of 15 (2.40 g, 6.62 mmol, 1.0 equiv.) in CH>Cl»/ H2O (10 : 1, 150 ml) was added DDQ (7.51
g, 33.1 mmol, 5.0 equiv.) at room temperature. After stirring for 12 h, the reaction mixture was quenched with
saturated NaHCOs3 aq and saturated Na»S,03 aq. The organic compounds were extracted with CH>Clo. The organic
layers were combined, and the solution was dried over anhydrous Na>SOj4, and concentrated under reduced pressure.

The residue was passed through a short silica gel column (n-hexane/EtOAc = 3/1) to give the crude S18.
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(Step 2): To a solution of S18 in dry CH>Cl, (60 ml) were added ‘BuOOH (5.5M in decane solution) (3.2 ml, 17.6
mmol, 2.7 equiv.) and Vo(acac)> (311 mg, 1.17 mmol, 0.2 equiv.) at room temperature. After stirring for 1 h, the
reaction mixture was quenched with saturated NaHCOj3 aq and saturated Na,S,03 aq. The organic compounds were
extracted with CH>Cl,. The organic layers were combined, and the solution was dried over anhydrous Na,SO4, and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography (n-

hexane/EtOAc = 2/1) to give 23 (1.41 g, 5.46 mmol, 82% in 2 steps) as a colorless oil.

'H-NMR (CDCl;, 300 MHz) §: 4.40 (1H, dd, J = 11.9, 2.3 Hz), 4.30 (1H, dd, J= 11.9, 5.0 Hz), 4.02 (1H, ddd, J =
10.1, 5.5, 1.4 Hz), 3.69-3.57 (2H, m), 3.43 (1H, q, J= 6.0 Hz), 3.42-3.30 (2H, m), 2.09 (1H, m), 1.98 (1H, d,J= 10.6
Hz), 1.55 (3H, m), 1.23 (9H, s). "*C-NMR (CDCls, 100 MHz) §; 12.6, 27.1, 28.6, 38.9, 54.4, 61.7, 64.1, 65.1, 65.3,
78.6, 178.7. HRMS (MALDI-TOF) m/z 281.1359 (calcd for C13H20sNa [M+Na]", 281.1359). [a]*p = +10.9 (c
0.10, CHCL).

TBS-BEZA (2.0 eq.)
TfOPyH* (0.3 eq.)

HO™ ™ THF

PivO

DIBAL (3.0 eq.) HO

THF,-20°C  TBSO"
64% in 2 steps O iy,

Compound 26

(Step 1): To a solution of 26 (810 mg, 3.14 mmol, 1.0 equiv.) in dry THF (8.0 ml) was added TBS-BEZA (1955 mg,
6.28 mmol, 2.0 equiv.) and TFO'PyH" (185 mg, 0.807 mmol, 0.3 equiv.) at room temperature. After stirring for 12 h,
the reaction mixture was quenched with saturated NaHCOs aq. The organic compounds were extracted with EtOAc.
The organic layers were combined, and the solution was dried over anhydrous Na;SO4, and concentrated under
reduced pressure. The residue was passed through a short silica gel column (r#-hexane/EtOAc = 7/1) to give the crude

S19 (910 mg, 2.44 mmol).

(Step 2): To a solution of S19 (910 mg, 2.44 mmol, 1.0 equiv.) in dry THF (24 ml) was added DIBAL (1M toluene
solution) (7.3 ml, 7.30 mmol, 3.0 equiv.) at -20 °C. After stirring for 1 h, the reaction mixture was quenched with
saturated potassium sodium tartrate aq. The organic compounds were extracted with EtOAc. The organic layers were
combined, and the solution was dried over anhydrous Na>SOj, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (n-hexane/EtOAc = 2/1) to give 26 (577 mg, 2.00 mmol, 64% in

2 steps) as a colorless oil.

'H-NMR (CDCl;, 300 MHz) &: 4.00 (1H, ddd, J = 11.0, 5.5, 1.8 Hz), 3.79 (1H, m), 3.75 (1H, d, J = 4.1 Hz), 3.72
(1H, m), 3.63 (1H, m), 3.53 (1H, ddd, J = 8.7, 50., 2.7 Hz), 3.34 (1H, q, J = 5.5 Hz), 1.97 (1H, m), 1.94 (1H, t, J =
6.4 Hz), 1.50 (1H, m), 1.27 (3H, d, J= 5.5 Hz), 0.90 (9H, s), 0.11 (3H, s), 0.05 (3H, s). "*C-NMR (CDCl;, 100 MHz)
8;-4.8,-4.7,12.8, 18.0, 25.7,29.6, 54.6, 62.1, 62.8, 65.0, 67.2, 79.5. HRMS (MALDI-TOF) m/z 311.1645 (caled for
C14H2504SiNa [M+Na]", 311.1649). [a]*p = +59.0 (¢ 0.19, CHCL).

SI- 17



BtSH (1.5 eq.)

o) PPh; (1.5 eq.) o o)
HO DIAD (1.5 eq.) | BtS mCPBA (4.3 eq.) BtO2S
. _— - -
TBSO" THF TBSO" ™ CH,Cl, TBSO"
o—., o—.., 69% in 2 steps o—.

"/ ‘/ 1y

26 S20 8

Compound 8

(Step 1): To a solution of 26 (150 mg, 0.520 mmol, 1.0 equiv.) in dry THF (3.5 ml) was added BtSH (131 mg, 0.783
mmol, 1.5 equiv.), PPhs; (205 mg, 0.782 mmol, 1.5 equiv.) and DIAD (0.15 ml, 0.78 mmol, 1.5 equiv.) at room
temperature. After stirring for 2 h, the reaction mixture was quenched with H,O. The organic compounds were
extracted with EtOAc. The organic layers were combined, and the solution was dried over anhydrous Na,SO4, and
concentrated under reduced pressure. The residue was passed through a short silica gel column (n-hexane/EtOAc =

7/1) to give the crude S20.

(Step 2): To a solution of above S20 in dry CH>Cl, (2.0 ml) was added m-CPBA (382 mg, 2.21 mmol, 4.3 equiv.) at
room temperature. After stirring for 2 h, the reaction mixture was quenched with saturated NaHCOj3 aq and saturated
NaxS»03aq. The organic compounds were extracted with CH>Cl. The organic layers were combined, and the solution
was dried over anhydrous Na,SO4, and concentrated under reduced pressure. The residue was purified by silica gel
column chromatography (n-hexane/EtOAc = 3/1) to give 8 (170 mg, 0.361 mmol, 69% in 2 steps) as a white solid
(mp 145-148 °C).

'H-NMR (CDCls, 400 MHz) &: 8.20 (1H, d, J = 8.1 Hz), 8.00 (1H, d, J = 8.1 Hz), 7.64-7.55 (2H, m), 4.15 (1H, m),
3.82 (1H, dd, J = 14.7, 2.3 Hz), 3.72 (1H, dd, J = 14.7, 10.1 Hz), 3.61-3.56 (2H, m), 3.56 (1H, d, J = 8.7 Hz), 3.26
(1H, q,J= 5.8 Hz), 1.84 (1H, m), 1.44 (1H, m), 1.23 (3H, d, J = 5.8 Hz), 0.90 (9H, s), 0.11 (3H, s), 0.04 (3H, 5). 13C-
NMR (CDCls, 100 MHz) §; -4.5, -4.2, 12.7, 18.0, 25.6, 29.0, 54.9, 57.0, 62.1, 64.9, 69.9, 74.8, 122.2, 125.4, 127.4,
127.8, 136.9, 152.5, 167.0. HRMS (MALDI-TOF) m/z 492.1311 (calcd for C21H3NOsNaSiS, [M+Na]*, 492.1305).
[0]3p = +5.95 (¢ 0.20, CHCls).

25 13

0.05%
LHMDS (3.4 eq.) ,\\OTgS HCI/ MeOH ~“OH0 0
THF N N S -10°C L/U\
-78 °C to rt. H o- 59% in 3 steps

S21 "'/,

Compound 29
(Step 1): To a solution of 25 (33.5 mg, 0.116 mmol, 1.0 equiv.) in dry CH>Cl, (1.1 ml) was added DMP (76.0 mg,
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0.179 mmol, 1.5 equiv.) at room temperature. After stirring for 2 h, the reaction mixture was diluted with Et2O and
quenched with saturated NaHCO3 aq and saturated Na,S>03 aq. The organic compounds were extracted with Et,O.
The organic layers were combined, and the solution was dried over anhydrous Na;SO4, and concentrated under

reduced pressure to give the crude 10.

(Step 2): To a solution of 13 (75.1 mg, 0.124 mmol, 1.1 equiv.) and 10 in dry THF (1.2 ml) was added LHMDS (1M
THEF solution) (0.4 ml, 0.400 mmol, 3.4 equiv.) at -78 °C. After 30 min, the solution was warm to room temperature
and stirred for 23 h. The reaction mixture was quenched with saturated NH4Cl aq. The organic compounds were
extracted with EtOAc. The organic layers were combined, and the solution was dried over anhydrous Na,SO4, and
concentrated under reduced pressure. The residue was passed through a short silica gel column (n-hexane/EtOAc =

3/1) to give the crude S21.

(Step 3): To S21 was added 0.05% HCl/ MeOH (3.0 ml) at -10 °C. After stirring for 12 h, the reaction mixture was
quenched with saturated NaHCOs aq. The organic compounds were extracted with EtOAc. The organic layers were
combined, and the solution was dried over anhydrous Na>SOj, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (n-hexane/EtOAc = 1/1) to give 29 (38.2 mg, 0.068 mmol, 59%

in 3 steps) as a colorless amorphous solid.

'H-NMR (CDCl;, 500 MHz) 8: 6.29 (1H, d, J= 15.8 Hz), 6.17 (1H, dd, J = 12.1, 5.2 Hz), 5.93 (1H, d, J = 9.2 Hz),
5.70 (1H, dd, J = 12.1, 1.7 Hz), 5.58 (1H, d, J = 4.6 Hz), 5.52 (1H, dd, J = 15.8, 6.9 Hz), 5.44 (1H, t, J = 7.2 Hz),
4.77 (1H, m), 4.02-3.90 (3H, m), 3.75 (1H, dt, J = 12.1, 2.3 Hz), 3.65 (1H, m), 3.55 (1H, d, J = 8.6 Hz), 3.52 (1H,
m), 3.33 (1H, q,J = 5.6 Hz), 2.37 (1H, m), 2.24 (1H, m), 1.99 (1H, m), 1.93 (2H, m), 1.76 (1H, m), 1.74 (3H, s), 1.52
(1H, m), 1.34 (3H, d, J = 6.3 Hz), 1.26 (3H, d, J = 5.6 Hz), 1.12 (3H, d, J = 6.3 Hz), 0.98 (3H, d, J = 7.5 Hz), 0.84
(9H, s), 0.003 (3H, s), -0.041 (3H, s). ®C-NMR (CDCls, 125 MHz) §; -4.5, -4.2, 12.5, 12.9, 15.1, 17.8, 18.0, 22.7,
25.7,28.8,29.7, 31.9, 35.7, 47.5, 54.9, 62.9, 64.6, 64.9, 71.3, 75.8, 80.9, 81.0, 122.5, 124.5, 128.5, 134.5, 138.0,
150.7, 166.1.HRMS (MALDI-TOF) m/z 586.3535 (calcd for C3Hs3sNOeSiNa [M+Na]’, 586.3534). [a]®p = +5.94
(¢ 0.09, CHCL).

Ac,0 (5.9 eq.)
TEA (12.0 eq.)
DMAP (2.4 eq.)

CH,Cl,
0 °C to rt.

~ S22 J

TBAF (6.1 eq.)

THF, 0 °C
76% in 2 steps

Compound 5
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(Step 1): To a solution of 29 (38.2 mg, 0.068 mmol, 1.0 equiv.) in dry CH2Cl, (2.0 ml) was added TEA (82.3 mg,
0.813 mmol, 12.0 equiv.), DMAP (20.2 mg, 0.165 mmol, 2.4 equiv.) then Ac>O (38 pl, 0.402 mmol, 5.9 equiv.) at
0 °C and the gradually warm to room temperature. After stirring for 1 h, the reaction mixture was quenched with
saturated NH4Cl aq. The organic compounds were extracted with CH>Cl,. The organic layers were combined, and
the solution was dried over anhydrous Na>SOs, and concentrated under reduced pressure. The residue was passed

through a short silica gel column (n-hexane/EtOAc = 3/1) to give the crude S22 (34.5 mg, 0.057 mmol).

(Step 2): To a solution of crude S22 (34.5 mg, 0.057 mmol, 1.0 equiv.) in dry THF (3.0 ml) was added TBAF (1M
THF solution) (0.35 ml, 0.350 mmol, 6.1 equiv.) at 0 °C. After stirring for 12 h, the reaction mixture was quenched
with saturated NH4Cl aq. The organic compounds were extracted with EtOAc. The organic layers were combined,
and the solution was dried over anhydrous Na>SO4, and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (n-hexane/EtOAc = 1/2) to give 5 (25.8 mg, 0.052 mmol, 76% in 2
steps) as a white solid (mp 92-95 °C).

'H-NMR (CDCl;, 500 MHz) §: 6.38 (1H, d, J = 15.5 Hz), 6.25 (1H, m), 6.01 (1H, d, /= 9.2 Hz), 5.88 (1H, dd, J =
10.1, 6.7 Hz), 5.71 (1H, m), 5.68 (1H, m), 5.49 (1H, t, J = 6.9 Hz), 4.04 (1H, d, J= 11.5, 4.6 Hz), 3.92 (1H, m), 373-
3.68 (2H, m), 3.65 (1H, m), 3.54-3.49 (2H, m), 3.43 (1H, q, J = 5.7 Hz), 2.38 (1H, m), 2.22 (1H, m), 2.12 (1H, m),
2.03 (3H, s), 1.98-1.89 (2H, m), 1.79 (1H, m), 1.77 (3H, s), 1.71 (1H, d, J = 10.3 Hz), 1.57 (1H, m), 1.38 (3H, d, J =
6.9 Hz), 1.30 (3H, d,J= 5.7 Hz), 1.13 (3H, d,J = 6.3 Hz), 1.00 (3H, d, J= 7.5 Hz). ®C-NMR (CDCls, 125 MHz) §;
12.6, 12.7, 15.0, 17.8, 20.0, 21.2, 28.8, 28.9, 31.9, 35.8, 47.1, 54.4, 61.9, 64.9, 68.9, 69.2, 75.9, 80.8, 80.9, 122.5,
124.3, 129.0, 134.6, 137.9, 143.6, 164.8, 170.3. HRMS (MALDI-TOF) m/z 514.2772 (caled for Co7H4NO;Na
[M+Na]*, 514.2775). [0]*p = -37.9 (¢ 0.02, CHCL).

5. Analytical RP-HPLC
HPLC purity determination of compound 3, 4 and 5 was performed on a reversed CEL (Mightysil RP-18 GP 250-
10).

Compound 3
Purity is > 95%. Condition : eluting with acetonitrile and water (70 : 30, 0.2 ml/ min) over 30 min. UV detection (A
=254 nm)
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Compound 4
Purity is > 95%. Condition : eluting with acetonitrile and water (60 : 40, 0.4 ml/ min) over 30 min. UV detection (A
=210 nm)
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Compound 5
Purity is > 95%. Condition : eluting with acetonitrile and water (80 : 20, 0.3 ml/ min) over 20 min. UV detection (A
=210 nm)

SI- 21



120000 '
100000 |
80000 |

|
60000 |

Intensity [WAU]

40000 | ||

|

[ \

20000 [
[

/
0 vy \\r
[005-CH10
T T 1
0.000 5.000 10.000

Retention Time [min]

T
15.000 20.000

# | peak_name | tR [min] | area [uV-sec] | area%
1jUnknown 7.147} 49160 1.193]
2JUnknown 7.933] 4072958] 98.807]

6. Biological Assay

Method
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AR-V7-GFP splicing assay. AR-V7-GFP CWR22Rv1 cell was previously established and cultured as previously
described®. GFP signals can be used for quantitative examination of AR-V7 splicing in this system. After three days
of treatment, GFP expression was measured by FACSAria II (BD Biosciences) as previously described. ICsp was
calculated using approximate curves’.

In vivo toxicity test. Animal experiments were approved by the Osaka University Animal Experiments committee
and were performed following the guidelines. Spliceostain A or its derivatives (3-5) were intraperitoneally injected
into eight to ten-week-old C57BL/6 male mice with 300 pl PBS containing 10% DMSO three times on every other

day. Body weight was measured on every other day.

AR-V7-GFP expression assay for 3, 4, 5

3 4 5
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8. NMR Spectra

SI- 23



single_pulse

F:\ SAAG#i 3\ NMR\ muchikan OPMP olefin2 proton- 1- 1.als

camzaNcLcvxoCoSRmCS oM mEanS
P TR NS e S 228 ISSEC SR EERaRT
R e R e e R I
33 EITSSSERRRT2232R2REIRE3S
A v e v e e e R R o

2.34

2.11

N—.AJLJ

3.09

\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\H\‘\\\\‘\\\\‘\H\‘\\\\‘\\\\‘H\\‘\\\\‘\\\\‘\H\‘HH‘HH‘HH‘\PPJ
0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 i_‘.ﬂ

MeO

single pulse decoupled gated NOE
F:\ SAAG 30\ NMR\ muchikan OPMP olefin carbon- 1-1.als
Q Q Qe = eq NS TS~ ® =+
= °‘ n e [ e a =R NN - -
2 s =3 @ =d 32235 3 g
= = S @ w = LN :
n = aa - =3 SER2IZe “ 3
| [
| |
|
|
|
|
|
L‘h
L L B B B B B B T T [ T T T T [ T T 1 T T PPM
200 175 150 125 100 75 50 25

SI- 24

muchikan OPMP olefin2_proton- 1- 1.al:
single_pulse

2019-07-24 16:54:59
1H
proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
13107
6002.40 Hz
5
2.1837 sec
10.0000 sec
7.25 usec
1H
22.6 ¢
CDCL3
7.26 ppm
0.12 Hz
48
.
o"
55% in 2 steps
DFILE muchikan OPMP olefin_carbon- 1-1.als
COMNT single pulse decoupled gated NOE
DATIM 2019-07-24 17:42:03
OBNUC 13C
EXMOD carbon.jxp
OBFRQ 100.53 MHz
OBSET 5.35 KHz
OBFIN 5.86 Hz
POINT 26214
FREQU 25125.63 Hz
SCANS 176
ACQTM 1.0433 sec
PD 1.0000 sec
PWI1 3.17 usec
IRNUC 1H
CTEMP 22.8 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60



single_pulse

F:\ SAAG 30\ NMR\ muchikan OPiv OPMB olefin proton- 1- 1.als
|
I S N S O RN S INAN T O TS S NANINE ~ A MIn e QO NN T O S - TNMNEONSOERRS TRNR L =
PR R L e R R R R R E I R R D R R N R R N R RS
R N e N R R R G e e e b O N G R N R R B b R S el S PP - h
RRRERERMNN A el AR AR B E i i R L L Rl A A A i I I A R R R R e A R
EE RN S e e e FF T T T T T T T T T T T T T TmmmmmmmmmmmmmmmmmnnaNa SN
w
g
P
o
S
~
o «
s g 2 2
~ N ~ ~
o - S e v -
S= S == =9
P A
{ |
| 1 1 ;{‘
I A W
\\\\‘\\\\‘\\\\‘\\\\ \\\\‘\\\\‘\\\\‘\\\\ \\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\ ARRRRRRRNRR O
90 8.5 7.5 7.0 6.5 55 5. 4.0 3.5 2. 0.5 0.0 -05 -1.
single pulse decoupled gated NOE
F:\ SAAG 30\ NMR\ muchikan OPiv OPMB olefin Carbon- 1- 1.als
® e - o e~ = cmown— o o~ e o
— wi — w - XS =en S -+ *® e >
b b4 o xS ns @ NoSLewne © - S - ®
I i a se ®® A SNSRI T @ I 2= =
Ed a < g ae = AEEEN® o W £ w
= o = aa -= = ERREERE S @ RN
|
|
|
I
|
|
I
.
I
T T T T PPM
200 175 150 125 100 75 50 25

SI- 25

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

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

PivO

muchikan OPiv OPMB olefin_proton- 1-
single_pulse
2019-05-20 15:13:09
1H
proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
13107
6002.40 Hz
11
2.1837 sec
1.0000 sec
7.25 usec
1H
209 ¢
CDCL3
7.26 ppm
0.12 Hz
46

PMBO™"

13

87% in 2 steps

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

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

muchikan OPiv OPMB olefin_Carbon- 1
single pulse decoupled gated NOE
2019-05-20 14:58:39
13C
carbon.jxp
125.77 MHz
7.87 KHz
4.21 Hz
26214
31446.54 Hz
87
0.8336 sec
3.0000 sec
3.27 usec
1H
20.5¢
CDCL3
77.00 ppm
0.12 Hz
60



single_pulse

F:\ SAAG 30\ NMR\ muchikan OPiv OH epoxy proton- 1- l.als

DFILE muchikan OPiv OH epoxy_proton-1-1.
S O NI RN B S T NMN S =AM A = MO M AS T — 10~ 00 MIN M0 TEOINOE DAL~ B — S — COMNT  single_pulse
S O AN BN N~ XN OO R T~ O CR T O AN T UL N TANRL A DA NCENRDOSTIN = BN OMS O M=
R R S L N A R L IR O R R R R R N R AR G R el BN A B - DATIM 2019-05-22 12:10:26
RN e e i e AR PR B A A A A S I I B I S e e B I A DD I D A B A I SRR R R OBNUC 1H
R R R R R R R R R R R R N N R R R R R R R R R R
EXMOD proton.jxp
I OBFRQ 300.53 MHz
OBSET 1.15 KHz
OBFIN 8.57 Hz
POINT 13107
FREQU 6016.85 Hz
SCANS 13
ACQTM 2.1784 sec
PD 1.0000 sec
PWI1 5.50 usec
IRNUC 1H
CTEMP 19.7 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 40

N

82% in 2 steps

~
~

L

\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\\\\‘\\\‘\\\‘\\\\\\‘\\\‘\\\\\\‘\\\‘\\\‘\\\‘\\\‘ppm
0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

single pulse decoupled gated NOE

| DFILE muchikan OPiv OH epoxy_Carbon-2-
3 goswwsne & 324 COMNT  single pulse decoupled gated NOE
9 wesS9Z3dI 2 2 ® g DATIM 2019-05-22 14:11:07
2 aasnaxaa v I OBNUC 13C
S ERREIICE 3 2 57 EXMOD  carbon.jxp
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.54 Hz
SCANS 122
ACQTM 0.8336 sec
PD 2.5000 sec
PWI1 3.27 usec
IRNUC 1H
CTEMP 20.2 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 58
|
s
\
I PPM
200 150 100 50 0

SI- 26
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F:\ SAAG 30\ NMR\ muchikan OH OTBS epoxy proton- 1- l.als

600
713

Q
~

285
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e e e e e e e e

aedaaxaxezananey
PP

NSRBI RNX = A
NMESS TS =N
MImAa=SaRSn T

L L L L] L

-
= o=
®on T
Lo e
e e

3.6261
3.6032
3.5742
3.5650
3.5574
3.5482
3.5436
3.5345
3.5268
3.0686

3761

3715
1.3685
1.3639
1.3303
T.325

1.9214
1.5762

1
1

1.00

-

9.02

1.3226
1.3181
0.9041

0.8934
0.8843
0.1220
0.1113
0.1022
0.0686
0.0594

n

v

9/0

\\\‘\\\‘\\\‘\\\
8.5 8.0 7.5 7

\\\‘\\\‘\\\‘\\\‘\\\‘\\\
0 6.5 6.0 5.5 5.0 4.5 4

\\\‘\\
0 3.5

\‘\\
3.0

T ‘ TTT ‘ ‘
2.5 2.0 1.5

\
1.0

0.5

TTT [T TPPM
-1

0.0

-0.5

single pulse decoupled gated NOE

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

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

muchikan OH OTBS epoxy proton-1-1
single_pulse
2019-05-23 15:42:23
1H
proton.jxp
300.53 MHz
1.15 KHz
8.57 Hz
13107
6016.85 Hz
16
2.1784 sec
1.0000 sec
5.50 usec
1H
20.1 ¢
CDCL3
7.26 ppm
0.12 Hz
38

59% in 2 steps

79.8806
77.2575
77.0000
76.7520

-
—
__— 66.2215

65.0674

T 62.0437

—_

59.3061
50.0824

33.8957

18.0141

-4.5730
-4.7638

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

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

200

150

50

PPM|

SI- 27

muchikan OH OTBS epoxy_Carbon-1
single pulse decoupled gated NOE
2019-05-23 15:20:28
13C
carbon.jxp
125.77 MHz
7.87 KHz
4.21 Hz
26214
31446.54 Hz
76
0.8336 sec
2.0000 sec
3.27 usec
1H
20.1c¢
CDCL3
77.00 ppm
0.12 Hz
60



single_pulse
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single pulse de

coupled gated NOE

166.9697|
152.4578
136.8495
127.3338
125.3220)
122.1946)

o 1277533
—

56.9485
502170

33.2070
17.9133
17.9038

-4.1882
-4.4933

—

75

50

SI- 28

/N

DFILE  muchikan SO2Bt_proton-1-L.als
COMNT single_pulse
DATIM  2019-07-30 15:04:14
OBNUC 1H

EXMOD  proton.jxp

OBFRQ  399.78 MHz
OBSET 4.19KHz
OBFIN 7.29 Hz
POINT 13107

FREQU 600240 Hz
SCANS 12

ACQTM  2.1837 sec

PD 2.0000 sec

PWI 7.25 usec
IRNUC  1H

CTEMP 23c

SLVNT  CDCL3

EXREF 7.26 ppm

BF 0.12Hz
RGAIN 46

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

PWI
IRNUC
CTEMP
SLVNT
EXREF

BF
RGAIN

=Z

73% in 2 steps

muchikan SO2Bt_carbon-1-1.als
single pulse decoupled gated NOE
2019-07-30 15:25:04

e}

carbon,jxp
100.53 Mz
5.35KHz
5.86 Hz
26214
25125.63 Hz
372

1.0433 sec
2.0000 sec
3.17 usec

z

234c¢
CDCL3
77.00 ppm
0.12Hz
60
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24 . -
F:\ SAAGH *C\ NMR\ muchikan normal HC1 MeOH proton- 1- 1.als
- DFILE muchikan normal HCl_ MeOH proton-1-
XN TMO AT NG M T O M T INO MO A XA RN NME O YL T~ xondoam-~omTwad COMNT  single_pulse
e NN N NN e PN N CNE O XM XIS NPT TN T OmMOO T oo hohLaTombdImOmoN®on=an
NN X SO e~ O N P TN O e TN X R N TANNSO C TN = C WO TR RTINS TN FITANORDT T —n = DATIM 2019-06-13 15:26:00
RN e i Bl i I A SR e e B B Bt B A Bt et S B IR DY DD DR B it | AL B D RSBt B e s s B OBNUC 1H
R T R T R R R R R R R e R R N N N R R R R R R R R R

EXMOD proton.jxp

OBFRQ 399.78 MHz
_ OBSET 4.19 KHz
OBFIN 7.29 Hz

POINT 13107
FREQU 6002.40 Hz
SCANS 16
ACQTM 2.1837 sec
PD 2.0000 sec
PWI1 7.25 usec
IRNUC 1H

CTEMP 21.8 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 54

K

WOH_

| 27
63% in 2 steps

11.45

single pulse decoupled gated NOE

F:\ SAAG 30\ NMR\ muchikantai HCl MeOH Carbon- 1-1.als

| DFILE muchikantai HCI_MeOH_Carbon-1-1.:

o ® oF ase zamsKpEnzY = zrgeInacus 2w COMNT  single pulse decoupled gated NOE

E S nS agz SELSREEQ9Y % 283IgFnegas =3 DATIM 2019-06- 13 15:49:31

3 i el wXASKRISNS 9% eoxnvcesSx-n i OBNUC 13C

e @ a5 838 FEEREERITE BT A8S34]ECZER Ty EXMOD  carbon.jxp
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.54 Hz
SCANS 1052
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.27 usec
IRNUC 1H
CTEMP 20.9 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60

[
| |
| |
! |
i I ‘ I I
!
| ‘ ‘
.
" " v ’
L I B B B 1
200 175 150 125 100 75 50 25 0
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single_pulse

DFILE  muchikan OAc yuudoutai_proton-1-1.als
COMNT single_pulse
DATIM  2019-09-04 21:13:03

OBNUC 1H

EXMOD  proton.jxp

OBFRQ  500.16 MHz

OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 26214
FREQU 7507.51 Hz
SCANS 9
ACQTM 3.4918 sec
PD 2.0000 sec
PWI1 6.50 usec
IRNUC 1H

CTEMP 223¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12Hz
RGAIN 44

3
\ 72% in 2 steps

PPM
‘ T T
8 6 4 2 0
single pulse decoupled gated NOE
2 5 S T2 5 =3 cowvolhaxw—0n o <+ % SO voamao DFILE  muchikan OAc yuudoutai_Carbon-1-1.als
S : 23 Zz8 230skg838 § 3 S58S 3388 COMNT Single pulse decoupled gaied NOE
: = 87 = 8% SuqSEIxTs 2 =5 2238 93258

s 3 ¢ o g ad ek R %Z = PRI el SQRZS DATIM  2019-09-04 19:39:35

g g $ =3 338 =SEEECEEE ¥ ¥5  8esg s2cSed oaNbe 16
EXMOD carbon.jxp
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 421 Hz
POINT 26214
FREQU 31446.54 Hz
SCANS 2898
ACQTM 0.8336 sec
PD 1.0000 sec
PWI 3.27 usec
IRNUC 1H
CTEMP 226¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12Hz
RGAIN 50

I
I
I
I
(l
I
I
o
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 T T T T T T T
2 175 150 125 100 75 50 25 0
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single_pulse

E:\ SAAGi 3(1\ NMR\ right muchikan OTBS OTBS keton proton- 1- L.als DFILE right muchikan OTBS OTBS keton_pr
Twwo COMNT  single_pulse
AT 2IrE Y ES TSz NI RSREESEaR DATIM 2020- 02- 04 22:00:52
R R e R L L R N e OBNUC  1H
TR YgaaaTeeeSSSS - .
NaNANN-mmmSocosdSdesssSSSS 1 1 EXMOD proton.jxp

OBFRQ 300.53 MHz
OBSET 1.15 KHz
OBFIN 8.57 Hz
POINT 13107

L

FREQU 4508.57 Hz
SCANS 12
ACQTM 2.9072 sec
PD 2.0000 sec

L PW1 5.50 usec

Ik IRNUC 1H

R CTEMP 17.8 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 40

13.42

TBSO

TBSO™
o

|
95% in 2 steps

2.03
2.10

0.96
0.94

HH‘HH‘HH HH‘HH‘HH‘HH‘HH HH‘HH‘HH‘HH‘HH TTTT H\\‘\\H‘HH‘HH‘HH‘\?‘JM
0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

single pulse decoupled gated NOE

E:\ SAAGH 1\ NMR! right hikan OTBS oTBS Carbon- 1- 1.als DFILE right muchikan OTBS oTBS_Carbon- |
COMNT  single pulse decoupled gated NOE
] sgsnaes = wzas Izox DATIM 2020-02- 04 21:53:45
£y EISTEI S IS SREZ F=ad OBNUC 13C
t SASEsSER s AT T J2AR ? .
g ;.t::."iﬁgg :~ ﬂﬂww < EXMOD carbon.jxp
H - o OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.54 Hz
SCANS 62
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.27 usec
IRNUC 1H
CTEMP 20.5 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
|
|
|
|
|
|
’ ’
T PPM
200 150 100 50 0

SI- 31
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PPM
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single pulse decoupled gated NOE
— £ =33 Q —No oWt =3 o Qo 0
g 8 28 8 REIg@das £ g ag 2 gz
° i c2 ° RER8E=8R ¢ g e & o
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PPM
T ‘ T
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SI- 32

right muchikan OTBS OPMB keton_proton-1-1.als
COMNT single_pulse

DATIM  2019-07-26 14:24:51
OBNUC 1H

EXMOD  proton.jxp
OBFRQ 300.53 MHz
OBSET 1.15 KHz
OBFIN 8.57 Hz
POINT 13107
FREQU 4508.57 Hz
SCANS 12
ACQTM 2.9072 sec
PD 1.0000 sec
PWI1 5.50 usec
IRNUC 1

CTEMP 235¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12Hz
RGAIN 42

TBSO

PMBO™"
o

18
64% in 3 steps

DFILE  right muchikan OTBS OPMB keton_carbon-1-1.als
COMNT single pulse decoupled gated NOE
DATIM  2019-07-26 15:33:22

OBNUC 13C

EXMOD  carbon.jxp

OBFRQ 100.53 MHz

OBSET 5.35KHz

OBFIN 5.86 Hz

POINT 26214

FREQU 25125.63 Hz

SCANS 448

ACQTM 1.0433 sec

PD 1.0000 sec

PW1 3.17 usec

IRNUC 1

CTEMP 23.1c¢

SLVNT CDCL3

EXREF 77.00 ppm

BF 0.12Hz

RGAIN 60



single_pulse
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DFILE  right muchikan OTBS OPMB etylolrfin shita_proton
COMNT single_pulse
DATIM  2019-07-27 17:43:37
OBNUC 1H

EXMOD  proton.jxp

OBFRQ  399.78 MHz
OBSET 4.19KHz
OBFIN 7.29 Hz
POINT 13107

FREQU 600240 Hz
SCANS 8

ACQTM  2.1837 sec

PD 1.0000 sec

PWI 7.25 usec
IRNUC  1H

CTEMP 24c¢

SLVNT  CDCL3

EXREF 7.26 ppm

BF 0.12Hz
RGAIN 46

TBSO

PMBO™"

19
47%

DFILE  right muchikan OPMB OTBS etylolrfin shita_carbon
COMNT single pulse decoupled gated NOE
DATIM  2019-07-27 18:00:47

OBNUC 13C

EXMOD carbon,jxp

OBFRQ 100.53 MHz

OBSET 5.35KHz

OBFIN 5.86 Hz

POINT 26214

FREQU  25125.63 Hz

SCANS 196

ACQTM 10433 sec

PD 1.0000 sec

PWI 3.17 usee

IRNUC  1H

CTEMP 228¢

SLVNT  CDCL3

EXREF 77.00 ppm

BF 0.12Hz

RGAIN 60



single_pulse

Y. . . B
F:\ SAAGH *C\ NMR\ muchikann OPiv OPMB ctlyl olefin shita proton- 1-1.als
O N M MO NI MBI = OO TN =S A= NS DX =N DI — I N =
D R R R I R N D I R N R T I T =
NN TS X oMo R TCOACTNOE TN =AU TNNAMSA LN =16 TFO =S [~
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0 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 1.5 10 05 00 -05 -1
single pulse decoupled gated NOE
F:\ SAAG 30\ NMR\ muchikan OPiv OPMB etlylolefin shita Carbon- 1-1.als

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

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

PivO

muchikann OPiv OPMB etlyl olefin shit
single_pulse
2019-05-29 13:31:09
1H
proton.jxp
300.53 MHz
1.15 KHz
8.57 Hz
13107
6016.85 Hz
20
2.1784 sec
1.0000 sec
5.50 usec
1H
204 ¢
CDCL3
7.26 ppm
1.20 Hz
40

PMBO™

14

59% in 2 steps

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

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

muchikan OPiv OPMB etlylolefin shita_
single pulse decoupled gated NOE
2019-05-29 13:41:32
13C
carbon.jxp
125.77 MHz
7.87 KHz
4.21 Hz
26214
31446.54 Hz
76
0.8336 sec
2.0000 sec
3.27 usec
1H
20.5¢
CDCL3
77.00 ppm
1.20 Hz
58



single_pulse

63

PPM
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single pulse decoupled gated NOE

F:\ SAAG 30\ NMR\ muchikan OPiv OH ethyl epoxy shita Carbon- 1- 1.als
|

o cwow werme PR &
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DFILE  muchikan OPiv OH ethylolefin shita_proton-1-1.als
COMNT single_pulse
DATIM -30 18:21:44
OBNUC

EXMOD  proton.jxp

OBFRQ 300.53 MHz
OBSET 1.15 KHz
OBFIN 8.57 Hz
POINT 13107

FREQU 6016.85 Hz
SCANS 6

ACQTM 2.1784 sec

PD 1.0000 sec

PWI1 5.50 usec
IRNUC 1H

CTEMP 205¢

SLVNT CDCL3

EXREF 7.24 ppm

BF 0.12Hz
RGAIN 40

PivO

HOY

0.,

22

95% in 2 steps

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

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

muchikan OPiv OH ethyl epoxy shita_C
single pulse decoupled gated NOE
2019-05-30 20:21:51
13C
carbon.jxp
125.77 MHz
7.87 KHz
4.21 Hz
26214
31446.54 Hz
43
0.8336 sec
2.0000 sec
3.27 usec
1H
203 ¢
CDCL3
77.00 ppm
0.12 Hz
60



single_pulse

F:\ SAAG 30\ NMR\ muchikan OH OTBS ethylepoxy shita proton- 1- I.als
| DFILE muchikan OH OTBS ethylepoxy shita p
< IzeSeSonnenxe COMNT  single_pulse
g R R R RN DATIM 2019-05-31 21:44:56
= QAR St e O o OBNUC 1H
EXMOD proton.jxp

OBFRQ 300.53 MHz
OBSET 1.15 KHz
OBFIN 8.57 Hz

POINT 13107
FREQU 6016.85 Hz
SCANS 13
ACQTM 2.1784 sec
PD 1.0000 sec
PWI1 5.50 usec
IRNUC 1H
CTEMP 20.6 ¢
SLVNT CDCL3
EXREF 7.26 ppm
~ BF 0.12 Hz
'; RGAIN 40

ﬁ\ 6.40
I
o

25
66% in 2 steps

8 _

single pulse decoupled gated NOE

| DFILE muchikan OH OTBS ethylepoxy shita
cessagnun g ew es COMNT  single pulse decoupled gated NOE
2SSOSR I o 53 DATIM 2019-06-05 22:56:55
T Sw X< -5 OBNUC — 13C
ISR NN R Ry B (R Hi EXMOD carbon. jxp
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.54 Hz
SCANS 96
ACQTM 0.8336 sec
PD 1.0000 sec
PWI1 3.27 usec
IRNUC 1H
CTEMP 21.8 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
[
‘
H
|
1
PPM
200 150 100 50 0
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single_pulse

DFILE right muchikan shita SO2Bt OTBS ep

| COMNT  single_pulse

Se2duRISIZS R R N R T b B N p e N - R R Sa - B DATIM 2019-12-30 15:14:53
228383882 ES TREE28L88aEnnIEISSSceREeRs AR wIgaggR’e =82 OBNUC  1H
e e e A N ffF I I T nmmnnmrrrdaddddadddd S S SESS SSs EXMOD proton.jxp
OBFRQ 399.78 MHz
OBSET 4.19 KHz
OBFIN 7.29 Hz
POINT 13107
FREQU 6002.40 Hz
SCANS 10
ACQTM 2.1837 sec
PD 2.0000 sec
PWI1 6.65 usec
o IRNUC 1H
b CTEMP 20.1 ¢
T SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 40

5.88

78% in 2 steps

S
N
=
gs 5 2 F- g 2
- - S - —_— s S
! [ 1 I ‘
I
|
PPM
0.0
single pulse decoupled gated NOE
DFILE right muchikan shita SO2Bt OTBS ep
| COMNT  single pulse decoupled gated NOE
I s v osZae NoTowooa = P o DATIM 2019-12-30 15:38:19
H ES T Z28%2 ISLnE S22 % T 28 SN OBNUC  13C
4 PR TR wE SR e ) .
v N ¢ Lrwe Fresa SSS o S B i EXMOD  carbon.jxp
e w @ aaaa ERREE T8 R a4 == H OBFRQ 100.53 MHz
OBSET 5.35 KHz
OBFIN 5.86 Hz
POINT 26214
FREQU 25125.63 Hz
SCANS 274
ACQTM 1.0433 sec
PD 2.0000 sec
PW1 3.40 usec
IRNUC 1H
CTEMP 20.5 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
|
[
[
|
|
|
|
T T 1 [ T T 1T T [ T [ T T [ T 1T T 1 [ T T 1T T [ T T 1T T [ T 1T T T [ T T T T [ T T pMm
175 150 125 100 75 50 25 0
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single_pulse
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single pulse decoupled gated NOE

DFILE  muchikan etyl shita HCl MeOH_proton-1-1.als
i uls

COMNT single_pulse
DATIM  2019-09-14 15:29:51
OBNUC 1H

EXMOD  proton.jxp

OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN .01 Hz
POINT 26214

FREQU 7507.51 Hz
SCANS 9

ACQTM 3.4918 sec

PD 10.0000 sec
PWI1 6.50 usec
IRNUC 1H

CTEMP 233¢

SLVNT CDCL3

EXREF 7.26 ppm

BF 0.12Hz
RGAIN 34

166.1084
150.7419
138.1225
134.3930
129.2327
81.4735
80.7582
61.2615
61.1948
60.4889
47.4498

__— 122.4890
T 121.0868

_— 64.5523
=

35.7080
31.9498
30.4904

28.9070
25.8452
22.6975

S

_

18.2239

17.8329
15.2098
15.0953
12.6535
-4.4585
-4.8115

NN

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

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

200 150 100 50

PPM|
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39% in 3 steps

muchikan etyl shita HCI_ MeOH_Carb¢

single pulse decoupled gated NOE
2019-09-14 15:39:29
13C
carbon.jxp
125.77 MHz
7.87 KHz
4.21 Hz
26214
31446.54 Hz
1024
0.8336 sec
2.0000 sec
3.27 usec
1H
23.6 ¢
CDCL3
77.00 ppm
0.12 Hz
60
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sing

muchikan- yuudoutai shita_proton-1-1

single_pulse

DFILE
COMNT
DATIM
OBNUC

2019-12-30 21:05:03
1H

EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU

4.19 KHz
7.29 Hz
13107

399.78 MHz
6002.40 Hz

proton.jxp

13
2.1837 sec

SCANS
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19.9 ¢
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82% in 2 steps

le pulse decoupled gated NOE
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single pulse decoupled gated NOE
2019-12-30 21:38:60

13C

muchikan- yuudoutai shita_carbon-1-1
100.53 MHz

carbon.jxp

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT

5.35 KHz
5.86 Hz

26214
25125.63 Hz

FREQU

294
1.0433 sec
2.0000 sec

SCANS

3.40 usec
204 ¢
77.00 ppm
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EXREF
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

B

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

PWI
IRNUC
CTEMP
SLVNT
EXREF

BF
RGAIN

right muchikan OTBS OPMB etylolefin ue_proton-1
single_pulse
2019-07-26 21:01:06
IH
proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz

2.1837 sec
2.0000 sec
7.25 usec

z

26¢
CDCL3
7.26 ppm
0.12Hz
44
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PMBO
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47%

right muchikan OPMB OTBS etylolefin ue_carbon-1
single pulse decoupled gated NOE
2019-07-26 21:28:09

e}

carbon,jxp
100.53 Mz
5.35KHz
5.86 Hz
26214
25125.63 Hz
160

1.0433 sec
1.0000 sec
3.17 usec

z

230¢
CDCL3
77.00 ppm
0.12Hz
60



single_pulse

F:\ SAAG 30\ NMR\ muchikan OPiv OPMB cthlyolefin ue proton- 1- 1.als
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single pulse decoupled gated NOE
F:\ SAAG 30\ NMR\ muchikn OPiv OPMB ethyl- olefin ue carbon- 1- 1.als
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

PivO

muchikan OPiv OPMB ethlyolefin ue_p1
single_pulse
2019-05-29 21:53:58
1H
proton.jxp
300.53 MHz
1.15 KHz
8.57 Hz
13107
6016.85 Hz
16
2.1784 sec
1.0000 sec
5.50 usec
1H
20.0 ¢
CDCL3
7.26 ppm
0.12 Hz
38

PMBO""
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74% in 2 steps

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

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

muchikn OPiv OPMB ethyl- olefin ue_c:
single pulse decoupled gated NOE
2019-06-10 22:52:42
13C
carbon.jxp
100.53 MHz
5.35 KHz
5.86 Hz
26214
25125.63 Hz
85
1.0433 sec
2.0000 sec
3.17 usec
1H
21.7 ¢
CDCL3
77.00 ppm
0.12 Hz
60



single_pulse

F:\ SAAG 30\ NMR\ muchikan OPiv OH ethylepoxy ue proton-1-1.als

DFILE muchikan OPiv OH ethylepoxy ue_prot
COMNT  single_pulse

DATIM 2019-05-31 20:04:53

OBNUC 1H

EXMOD proton.jxp

OBFRQ 300.53 MHz
OBSET 1.15 KHz
OBFIN 8.57 Hz
POINT 13107
FREQU 6016.85 Hz
SCANS 16
ACQTM 2.1784 sec
PD 1.0000 sec
PWI1 5.50 usec
IRNUC 1H

CTEMP 20.6 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 38
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a3 z 82% in 2 steps
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single pulse decoupled gated NOE

| DFILE muchikan OPiv OH etlyl epoxy ue_cai
- wesErzsz3 [ @ COMNT  single pulse decoupled gated NOE
S gIsegozse Z 3B g DATIM 2019-05-31 20:36:58
emevassea ® en N OBNUC 13C

(S BERRL8ITT 2 2k o EXMOD  carbon.jxp

OBFRQ 100.53 MHz

OBSET 5.35 KHz

OBFIN 5.86 Hz

POINT 26214

FREQU 25125.63 Hz

SCANS 224

ACQTM 1.0433 sec

PD 2.0000 sec

PWI1 3.17 usec

IRNUC 1H

CTEMP 21.6 ¢

SLVNT CDCL3

EXREF 77.00 ppm

BF 0.12 Hz

RGAIN 60
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single_pulse

F:\ SAAG 30\ NMR\ muchikan OH OTBS ethyl epoxy ue proton- 1- 1.als

| DFILE muchikan OH OTBS ethyl epoxy ue_pre
O X O N O M AL~ TN RPN C O N T OAR NP CTOEMTA— N AN = TN ROMEOINE®T =0T IR I COMNT  single_pulse
B R R S e e e L b L S e T N N e
R R E N N R R R R N R R B D I S R N L R I T R I DATIM 2019-06-04 22:34:35
ASSS3asqaxarnAnERnReZeEinninnnnananaSSaaaqdagaanninnIETAqaRRx =SS OBNUC  1H
Bk SR o S B S S e o o o

EXMOD proton.jxp

OBFRQ 300.53 MHz
OBSET 1.15 KHz
K OBFIN 8.57 Hz

X
__— 15670

POINT 13107
FREQU 6016.85 Hz
SCANS 11
ACQTM 2.1784 sec
PD 1.0000 sec
PWI1 5.50 usec
IRNUC 1H

CTEMP 21.1 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 40
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64% in 2 steps
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single pulse decoupled gated NOE
F:\ SAAG 30\ NMR\ muchikan OH OTBS ethylepoxy ue carbon- 1-1.als

DFILE muchikan OH OTBS ethylepoxy ue_car

segzowIn o o o2 2 COMNT  single pulse decoupled gated NOE

2322553 € eg oz S DATIM 2019-06- 04 23:07:05

drddludd ¥ RS 55 OBNUC - 13C

EEESvvee 0 ~ - - I EXMOD carbon.jxp
OBFRQ 100.53 MHz
OBSET 5.35 KHz
OBFIN 5.86 Hz
POINT 26214
FREQU 25125.63 Hz
SCANS 59
ACQTM 1.0433 sec
PD 2.0000 sec
PW1 3.17 usec
IRNUC 1H
CTEMP 22.0 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
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single pulse decoupled gated NOE
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right muchikan ue So2Bt- OTBS epox
single_pulse
2019-12-05 23:13:40
1H
proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
13107
6002.40 Hz
7

2.1837 sec
2.0000 sec
6.65 usec
1H
20.6 ¢
CDCL3
7.26 ppm
0.12 Hz
40

=)

69% in 2 steps

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

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

right muchikan ue SO2Bt OTBS epox
single pulse decoupled gated NOE
2019-12-05 22:52:51
13C
carbon. jxp
125.77 MHz
7.87 KHz
4.21 Hz
26214
31446.54 Hz
336

0.8336 sec
1.0000 sec
3.27 usec
1H
213 ¢
CDCL3
77.00 ppm
0.12 Hz
60



single_pulse

F:\ SAAG 30\ NMR\ muchikan HCIMeOH ue proton- 1-1.als

| - DFILE muchikan HCIMeOH ue_proton-1-1.a
N X L e M T O T e TR OO M I IO O MME R E MO N NN =N RN SIS TeTnoneameroowos | COMNT  single_pulse
CCRErE I eIl ErN IS e N n YT arTam o de I r S Ymrce MmN s nnImansSS | DATIM 2019-09-24 21:
AT SIS AANn e RN RA AR LR NN RAANONERNNONIAAAATTSANRRRRERRI222S | 0BNUC 1H
Hedddddurivuvmmvummnunneammmnardammamnmmammerr S r S m e m i m S S S S SSSSSSSS
EXMOD proton.jxp
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.51 Hz
SCANS 21
ACQTM 1.7459 sec
PD 2.0000 sec
PWI1 6.50 usec
IRNUC 1H
CTEMP 21.6 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 34
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59% in 3 steps
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single pulse decoupled gated NOE
F:\ SAAGii 30\ NMR\ muchikan helmeoh ue Carbon- 1- 1.als
| DFILE muchikan hclmeoh ue_Carbon- 1-1.als
2 ® z2 mon e COMNT  single pulse decoupled gated NOE
2 S 2S5 =S8 ISLSASENRI S 2235 ER9es s% DATIM 2019-09- 24 22:09:40
2 = s oaws SaaSgxaaua x Iexexoeoxoxn o OBNUC  13C
= a s3 &3 FIERINRIIC T SARARLNEZERE T EXMOD  carbon.jxp
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.54 Hz
SCANS 1348
ACQTM 0.8336 sec
PD 1.0000 sec
PW1 3.27 usec
IRNUC 1H
CTEMP 21.1¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
|
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F:\ SAAG 30\ NMR\ muchikan ue yuudoutai proton- 1- 1.jdf
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muchikan ue yuudoutai proton-1-1.jd
single_pulse

2019-09-25 19:03:18
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16384
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single pulse decoupled gated NOE
F:\ SAAG 30\ NMR\ muchikan ue yuudoutai Carbon- 1-1.jdf
DFILE muchikan ue yuudoutai Carbon-1-1.ji
S oz z 5e az3g oo mea o o S o COMNT  single pulse decoupled gated NOE
= = S 8z 288 QILLSLZaegr o 2 NP e%a® DATIM 2019-09-25 19:10:04
0z S RZ: 2oz RrASKa=xae T S XARRN QB SN OBNUC 13C
23 ¥ =2 238 SERRERLSEIT 7 5 mma&sIRInd EXMOD  carbon.jxp
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32767
FREQU 39308.18 Hz
SCANS 1790
ACQTM 0.8336 sec
PD 1.0000 sec
PW1 3.27 usec
IRNUC 1H
CTEMP 20.7 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
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