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I. General

All air- and moisture-sensitive manipulations were carried out with standard Schlenk techniques
under nitrogen or in a glove box under argon. Preparative GPC was performed with JAI LaboACE LC
5060 equipped with JAIGEL-2HR columns using CHCl3 as an eluent. NMR spectra were recorded on
JEOL INM-ECZLA400S spectrometer. High resolution mass spectra were recorded on JEOL JMS700
or BRUKER micrOTOF II spectrometer. X-ray crystallographic analysis was performed with Rigaku
XtaLAB Synergy R DW HyPix system equipped with a Rigaku GNNP low-temperature device.
Elemental analysis was performed with YANACO CHN corder MT-6.

EtsN (FUJIFILM Wako Chemicals) was distilled over KOH under vacuum. Toluene (Kanto
Chemical; dehydrated), CH>Cl> (Kanto Chemical; dehydrated), Et2O (FUJIFILM Wako Chemicals;
dehydrated), THF (Kanto Chemical; dehydrated), DMF (FUJIFILM Wako Chemicals; dehydrated),
DMSO (FUJIFILM Wako Chemicals; dehydrated), MeOH (FUJIFILM Wako Chemicals; dehydrated),
bromochloromethane (FUJIFILM Wako Chemicals), 1,2-dibromoethane (FUJIFILM Wako
Chemicals), B-bromostyrene (TCI), 1-bromo-1-propene (TCI), 1-ethynyl-4-fluorobenzene (TCI),
diphenyl disulfide (FUJIFILM Wako Chemicals), chlorodimethylsilane (TCI),
chloroldimethylphenylsilane (TCI), chlorodimethylvinylsilane (TCI), dichlorodimethylsilane (TCI),
dichlorodiethylsilane (TCI), oxalyl chloride (FUJIFILM Wako Chemicals),
(dimethylphenylsilyl)boronic acid pinacol ester (FUJIFILM Wako Chemicals), PPh; (FUJIFILM
Wako Chemicals), CBr4 (FUJIFILM Wako Chemicals), H>O> (Kishida Chemical; 35% solution in
H>0), HBF4Et;O (Aldrich), I» (FUJIFILM Wako Chemicals), nBuLi (Kanto Chemical; 1.51 M
solution in hexane), LiOrBu (Aldrich), Li wire (Kishida Chemical), NaN(SiMe3), (Chem-Impex
International), NaOrBu (TCI), NaOEt (TCI), NaOMe (FUJIFILM Wako Chemicals), NaOH
(FUJIFILM Wako Chemicals), KOzBu (TCI), KHCO; (FUJIFILM Wako Chemicals), KF (FUJIFILM
Wako Chemicals), vinylmagnesium bromide (Aldrich; 1.0 M solution in THF), vinylmagnesium
chlororide (FUJIFILM Wako Chemicals; 2.1 M solution in THF), Mg turnings (Nacalai Tesque), and
platinum(0)-1,3-divinyltetramethyldisiloxane ~ complex (TCI;  19.0-21.5% Pt in  1,3-
divinyltramethylsiloxane) were used as received.

1a,' 1d,' 1i,' 2b,? 2¢,? (E)-1-(2-bromovinyl)-4-methylbenzene,® and 2,6-dimethylbenzaldehyde®

were synthesized following the literature procedures.
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I1. Synthesis of Substrates

Representative Procedures for Substrates:
(E)-Diethyl(styryl)(vinyl)silane (1b)

Et\ /Et

Si
D

Ph

I> (small pieces) was added to a suspension of Mg turnings (243 mg, 10.0 mmol) in THF (4 mL),
and this was stirred for 30 min at room temperature. A solution of f-bromostyrene (1.28 mL, 9.93
mmol) in THF (16 mL) was added to it over 30 min, and the mixture was stirred for 2 h at room
temperature. The resulting solution was added over 5 min to a solution of dichlorodiethylsilane (741
uL, 5.00 mmol) in THF (9 mL), and the mixture was stirred for 2 h at room temperature.
Vinylmagnesium bromide (6.50 mL, 6.50 mmol; 1.0 M solution in THF) was added over 5 min to the
resulting solution and the mixture was stirred for 3.5 h at room temperature. The reaction was quenched
with saturated NH4Claq and this was extracted with Et,O. The organic layer was washed with saturated
NaClaq, dried over MgSOQOs, filtered, and concentrated under vacuum. The residue was
chromatographed on silica gel with hexane to afford compound 1b as a colorless oil (363 mg, 1.68
mmol; 34% yield).

"H NMR (CDCls): 8 7.49-7.43 (m, 2H), 7.34 (t, *Jun = 7.5 Hz, 2H), 7.29-7.23 (m, 1H), 6.95 (d,
3Jun = 19.5 Hz, 1H), 6.45 (d, *Juu = 19.1 Hz, 1H), 6.20 (dd, *Jun = 20.0 and 14.7 Hz, 1H), 6.10 (dd,
3Jun = 14.6 Hz and 2Jun = 4.4 Hz, 1H), 5.80 (dd, *Juu = 19.5 Hz and 2Jun = 4.4 Hz, 1H), 1.02 (t, *Jun

=7.8 Hz, 6H), 0.75 (q, *Jun = 7.6 Hz, 4H). BC{'H} NMR (CDCL): § 145.9, 138.5, 135.8, 133.6, 128.6,
128.2, 126.5, 124.9, 7.5, 4.2. Anal. Calcd for C14Ha0Si: C, 77.71; H, 9.32. Found: C, 77.45; H, 9.12.

(E)-Dimethyl(4-methylstyryl)(vinyl)silane (1e)
Me Me
\ 7/

Qﬁﬁ

I> (small pieces) was added to a suspension of Mg turnings (243 mg, 10.0 mmol) in THF (4 mL),
and this was stirred for 30 min at room temperature. A solution of (£)-1-(2-bromovinyl)-4-
methylbenzene (1.97 g, 10.0 mmol) in THF (16 mL) was added to it over 30 min, and the mixture was
stirred for 2 h at room temperature. The resulting solution was added over 2 min to a solution of
chlorodimethylvinylsilane (690 pL, 9.59 mmol) in THF (9 mL), and the mixture was stirred for 3 h at
room temperature. The reaction was quenched with saturated NH4Claq and this was extracted with

Et,0. The organic layer was washed with saturated NaClaq, dried over MgSQOs, filtered, and
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concentrated under vacuum. The residue was chromatographed on silica gel with hexane to afford
compound 1e as a colorless oil (634 mg, 3.13 mmol; 62% yield).

"H NMR (CDCl5): & 7.34 (d, *Jun = 8.3 Hz, 2H), 7.14 (d, *Jun = 8.3 Hz, 2H), 6.88 (d, 3Jun = 19.0
Hz, 1H), 6.39 (d, *Juu = 19.5 Hz, 1H), 6.23 (dd, *Jun = 20.0 and 14.7 Hz, 1H), 6.02 (dd, *Jun = 14.6
Hz and 2Jun = 3.9 Hz, 1H), 5.76 (dd, 3Jun = 20.5 Hz and 2Jun = 3.9 Hz, 1H), 2.34 (s, 3H), 0.23 (s, 6H).
BC{'H} NMR (CDCl;): & 144.9, 138.6, 138.1, 135.7, 132.4, 129.4, 126.5, 126.0, 21.4, —2.8. Anal.
Calcd for Ci3H;5Si1: C, 77.16; H, 8.97. Found: C, 77.12; H, 8.94.

(E)-(2,6-Dimethylstyryl)dimethyl(vinyl)silane (1h)
Me Me
\ /

&/Siw

A solution of PPh; (2.81 g, 10.7 mmol) in CH>Cl» (8 mL) was added over 10 min to a mixture of
2,6-dimethylbenzaldehyde (552 mg, 4.11 mmol) and CBr4 (1.80 g, 5.39 mmol) in CH2Cl> (12 mL) at
room temperature, and the mixture was stirred for 50 min at room temperature. The precipitates that
formed were removed by filtration through Celite and the solvent was removed under vacuum. The
residue was chromatographed on silica gel with CH>Clx/hexane = 1/1 to afford 2-(2,2-dibromovinyl)-
1,3-dimethylbenzene (CAS 1391469-79-6) as a colorless oil (937 mg, 3.36 mmol; 82% yield).

"H NMR (CDCls): 8 7.41 (s, 1H), 7.16 (t, *Jun = 7.5 Hz, 1H), 7.05 (d, *Juu = 7.3 Hz, 2H), 2.25 (s,
6H).

nBuLi (3.00 mL, 4.53 mmol; 1.51 M solution in hexane) was added over 10 min to a solution of
2-(2,2-dibromovinyl)-1,3-dimethylbenzene (937 mg, 3.23 mmol) in THF (20 mL) at —78 °C, and the
mixture was stirred for 20 min at —78 °C and for 4.5 h at room temperature. The reaction was quenched
with saturated NH4Claq and this was extracted with Et,O. The organic layer was washed with saturated
NaClaq, dried over MgSOQOs, filtered, and concentrated under vacuum. The residue was
chromatographed on silica gel with hexane to afford 2-ethynyl-1,3-dimethylbenzene (CAS 74331-74-
1) as a colorless oil (224 mg, 1.72 mmol; 51% yield).

"H NMR (CDCl3): 8 7.14 (dd, 3Jun = 8.3 and 6.8 Hz 1H), 7.05 (d, *Jun = 7.8 Hz, 2H), 3.51 (s, 1H),
2.46 (s, 6H).

Platinum(0)-1,3-divinyltetramethyldisiloxane complex (14.0 uL, ca. 17.2 pmol; 19.0-21.5% Pt in
1,3-divinyltramethylsiloxane) was added to a solution of chlorodimethylsilane (190 pL, 1.75 mmol)
and 2-ethynyl-1,3-dimethylbenzene (224 mg, 1.72 mmol) in toluene (2 mL), and the mixture was
stirred for 1.5 h at room temperature. Vinylmagnesium bromide (1.70 mL, 1.70 mmol; 1.0 M solution
in THF) was added to it, and the mixture was stirred for 15.5 h at room temperature. The reaction was
quenched with saturated NH4Claq and this was extracted with Et;O. The organic layer was washed

with saturated NaClagq, dried over MgSOy, filtered, and concentrated under vacuum. The residue was
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chromatographed on silica gel with hexane and further purified by GPC with CHCl; to afford
compound 1h as a colorless oil (179 mg, 0.827 mmol; 48% yield).

"H NMR (CDCls): 8 7.08-7.00 (m, 3H), 6.93 (d, *Jun = 19.5 Hz, 1H), 6.25 (dd, *Juu = 20.5 and
14.6 Hz, 1H), 6.04 (dd, *Juu = 14.7 Hz and *Jun = 3.9 Hz, 1H), 5.94 (d, *Juu = 19.5 Hz, 1H), 5.79 (dd,
3Jun = 20.0 Hz and 2Jun = 3.9 Hz, 1H), 2.30 (s, 6H), 0.26 (s, 6H). *C{'H} NMR (CDCl3): & 143.9,
139.5,138.5,135.4,133.9,132.4,127.9,126.7,20.9,-2.7. Anal. Calcd for C14H20Si: C, 77.71; H, 9.32.
Found: C, 77.71; H, 9.26.

Dimethyl(prop-1-en-1-yl)((E)-styryl)silane (1m; E/Z = 13/87)
Me Me
\ 7/

e

I> (small pieces) was added to a suspension of Mg turnings (243 mg, 10.0 mmol) in THF (4 mL),
and the mixture was stirred for 30 min at room temperature. A solution of 1-bromo-1-propene (840
uL, 9.93 mmol) in THF (16 mL) was added over 30 min to the resulting mixture, and the mixture was
stirred for 4.5 h at room temperature to give a THF solution of 1-propenylmagnesium bromide.

Separately, I (small pieces) was added to a suspension of Mg turnings (243 mg, 10.0 mmol) in
THF (4 mL), and the mixture was stirred for 30 min at room temperature. A solution of B-bromostyrene
(1.28 mL, 9.93 mmol) in THF (16 mL) was added to it over 30 min, and the mixture was stirred for 3
h at room temperature. This was then added over 5 min to a solution of dichlorodimethylsilane (600
uL, 4.97 mmol) in THF (9 mL), and the mixture was stirred for 1 h at room temperature. The solution
of 1-propenylmagnesium bromide obtained above was added to it over 5 min and the mixture was
stirred for 2 h at room temperature. The reaction was quenched with saturated NH4Claq and this was
extracted with EtO. The organic layer was washed with saturated NaClaq, dried over MgSQOyg, filtered,
and concentrated under vacuum. The residue was chromatographed on silica gel with hexane to afford
compound 1m as a colorless oil (237 mg, 1.17 mmol; 24% yield, E/Z = 13/87).

"H NMR (CDCl3): § 7.47-7.42 (m, 2H), 7.36-7.30 (m, 2H), 7.28-7.22 (m, 1H), 6.92 (d, *Juu = 19.1
Hz, 0.87H), 6.89 (d, *Jun = 19.0 Hz, 0.13H), 6.53 (d, *Jun = 19.0 Hz, 0.87H), 6.50 (dq, *Jun = 14.1 and
6.8 Hz, 0.87H), 6.47 (d, *Jun = 19.1 Hz, 0.13H), 6.15 (dq, *Juu = 18.5 and 6.1 Hz, 0.13H), 5.72 (dq,
3Jun = 18.5 Hz and “Jun = 1.6 Hz, 0.13H), 5.58 (dq, *Jun = 13.7 Hz and “Jun = 1.5 Hz, 0.87H), 1.85
(dd, *Jun = 6.4 Hz and “Jun = 1.4 Hz, 0.39H), 1.82 (dd, *Jun = 6.8 Hz and *Jun = 1.5 Hz, 2.61H), 0.28
(s, 5.22H), 0.21 (s, 0.78H). (Zpropeny)-1m: *C{'H} NMR (CDCl3): & 144.8, 144.2, 138.5, 128.64,
128.62, 128.1, 128.0, 126.6, 19.5, —1.1. Anal. Calcd for C13H1sSi: C, 77.16; H, 8.97. Found: C, 77.35;
H, 8.95.
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Dimethyl((E)-4-fluorostyryl)(prop-1-en-1-yl)silane (1p; E/Z = 12/88)
Me Me
\ /

ot

1,2-Dibromoethane (40.0 puL, 0.464 mmol) was added to a suspension of Mg turnings (441 mg,
18.1 mmol) in THF (2 mL), and this was stirred for a while at room temperature until bubbles were
observed and ceased. 1-Bromo-1-propene (1.27 mL, 15.0 mmol) was added to it with THF (19 mL)
over 35 min and the mixture was stirred for 3 h at room temperature to give a solution of 1-
propenylmagnesium bromide (total volume: 22 mL).

Separately, platinum(0)-1,3-divinyltetramethyldisiloxane complex (21.0 uL, ca. 25.8 umol; 19.0—
21.5% Pt in 1,3-divinyltramethylsiloxane) was added to a solution of chlorodimethylsilane (544 pL,
5.00 mmol) and 1-ethynyl-4-fluorobenzene (605 mg, 5.04 mmol) in toluene (5 mL), and the mixture
was stirred for 2 h at room temperature. 1-Propenylmagnesium bromide solution obtained above (11
mL, ca. 7.5 mmol) was added to it, and the mixture was stirred for 2 h at room temperature. The
reaction was quenched with saturated NH4Claq and this was extracted with Et;O. The organic layer
was washed with saturated NaClaq, dried over MgSQys, filtered, and concentrated under vacuum. The
residue was chromatographed on silica gel with hexane to afford compound 1p as a colorless oil (558
mg, 2.53 mmol; 51% yield, E/Z = 12/88).

"H NMR (CDCl3): 6 7.47-7.37 (m, 2H), 7.05-6.97 (m, 2H), 6.87 (d, *Jun = 19.5 Hz, 0.88H), 6.84
(d,*Jun = 19.0 Hz, 0.12H), 6.50 (dq, *Jun = 14.1 and 6.8 Hz, 0.88H), 6.42 (d, *Jun = 19.0 Hz, 0.88H),
6.36 (d, *Jun = 19.0 Hz, 0.12H), 6.14 (dq, *Juu = 18.1 and 6.3 Hz, 0.12H), 5.71 (dq, *Jun = 18.5 Hz
and “Jun = 1.6 Hz, 0.12H), 5.56 (dq, *Jun = 13.7 Hz and “Juu = 1.5 Hz, 0.88H), 1.85 (dd, 3Jun = 6.3
Hz and *Jun = 1.5 Hz, 0.36H), 1.81 (dd, *Jun = 6.8 Hz and “Jun = 1.5 Hz, 2.64H), 0.27 (s, 5.28H), 0.20
(8, 0.72H). (Zpropeny)-1p: PC{'H,'°F} NMR (CDCls): § 162.7, 144.8, 142.9, 134.8, 128.3, 128.1, 127.9,
115.5,19.5,—1.1. ”F NMR (CDCls): 6 —114.1 (tt, *Jun = 8.6 Hz and “Jun = 5.4 Hz). HRMS (FD) calcd
for C13H17FSi (M") 220.1078, found 220.1088.

Analytical Data for Other Substrates:
(E)-diphenyl(styryl)(vinyl)silane (1c).
Ph Ph
\ /

PhJSi]

'H NMR (CDCl): § 7.63-7.57 (m, 4H), 7.51-7.46 (m, 2H), 7.46-7.25 (m, 9H), 7.01 (d, *Jun = 19.0
Hz, 1H), 6.78 (d, *Jun = 19.1 Hz, 1H), 6.58 (dd, *Jun = 20.5 and 14.6 Hz, 1H), 6.31 (dd, 3Jun = 14.6
Hz and 2Jus = 3.9 Hz, 1H), 5.86 (dd, 3Jun = 20.5 Hz and 2/ = 3.9 Hz, 1H). *C{'H} NMR (CDCls):
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0 148.8, 138.2, 136.7, 135.7, 134.7, 134.2, 129.7, 128.7, 128.6, 128.1, 126.9, 123.0. Anal. Calcd for
CH20S1: C, 84.56; H, 6.45. Found: C, 84.71; H, 6.55.

(E)-(4-Ffluorostyryl)dimethyl(vinyl)silane (1f)
Me Me
\ 7/

@{Sw

'H NMR (CDCls): § 7.41 (dd, 3Jus = 8.8 Hz and “Jur = 5.4 Hz, 2H), 7.02 (t, >J = 8.5 Hz, 2H), 6.86
(d, 3Jun = 19.1 Hz, 1H), 6.36 (d, *Jun = 19.1 Hz, 1H), 6.22 (dd, *Jun = 20.5 and 14.7 Hz, 1H), 6.03
(dd, *Jun = 14.6 Hz and 2Jun = 3.9 Hz, 1H), 5.76 (dd, *Jun = 20.0 Hz and 2Jun = 3.9 Hz, 1H), 0.24 (s,
6H). BC{'H} NMR (CDCls): § 162.8 (d, 'Jer = 247 Hz), 143.6, 138.3, 134.7 (d, *Jcr = 3.0 Hz), 132.6,
128.1 (d, 3Jcr = 8.0 Hz), 127.1 (d, *Jcr = 2.0 Hz), 115.5 (d, 2Jcr = 22.1 Hz), —2.8. HRMS (APCI) calcd
for C1,Hi6FSi (M+H*) 207.1000, found 207.0996.

(E)-dimethyl(2-methylstyryl)(vinyl)silane (1g).
Me Me
\ /

Si
Me | ]

"H NMR (CDCls) 8: 7.56-7.50 (m, 1H), 7.22-7.11 (m, 4H), 6.37 (d, *Jun = 19.1 Hz, 1H), 6.24 (dd,
3Jun = 20.5 and 14.7 Hz, 1H), 6.04 (dd, *Jun = 14.7 Hz and 2Jun = 3.9 Hz, 1H), 5.78 (dd, 3Jun = 20.5
Hz and 2Jun= 3.9 Hz, 1H), 2.38 (s, 3H), 0.25 (s, 6H). *C{'H} NMR (CDCls): & 142.7, 138.5, 137.7,
135.5,132.5,130.5, 129.2, 128.0, 126.2, 125.5, 19.7,-2.7. Anal. Calcd for C13Hi3Si: C, 77.16; H, 8.97.
Found: C, 77.24; H, 8.88.

(E)-dimethyl(2-(naphthalen-2-yl)vinyl)(vinyl)silane (1j)
Me Me
\ /

S‘w

'H NMR (CDCls): § 7.86-7.76 (m, 4H), 7.69 (dd, 3Jiu = 8.3 Hz and “Ju = 2.0 Hz, 1H), 7.51-7.42
(m, 2H), 7.10 (d, 3Jun = 19.5 Hz, 1H), 6.60 (d, *Jun = 19.0 Hz, 1H), 6.27 (dd, 3Jus = 20.5 and 14.6 Hz,
1H), 6.06 (dd, 3Jin = 14.6 Hz and 2Jun = 3.9 Hz, 1H), 5.81 (dd, 3Jiu = 20.0 Hz and 2/un = 3.9 Hz, 1H),
0.29 (s, 6H). 3C{'H} NMR (CDCls): & 145.0, 138.4, 135.8, 133.7, 133.5, 132.6, 128.34, 128.28, 127.9,
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127.8,126.9,126.4, 126.1, 123.5, -2.7. Anal. Caled for CisH1sSi: C, 80.61; H, 7.61. Found: C, 80.50;
H, 7.52.

(E)-5-(2-(Dimethyl(vinyl)silyl)vinyl)-1-methyl-1H-indole (1k)
Me\ /Me

o

Me

"H NMR (CDCls3): 6 7.68 (d, *Jun = 1.5 Hz, 1H), 7.42 (dd, 3Jun = 8.8 Hz and “Juu = 1.5 Hz, 1H),
7.27 (d, *Jun = 9.3 Hz, 1H), 7.05 (d, *Jun = 19.0 Hz, 1H), 7.03 (d, *Jun = 3.4 Hz, 1 H), 6.48 (dd, *Jun
=2.9 Hzand “Jun = 1.0 Hz, 1H), 6.38 (d, *Jun = 19.1 Hz, 1H), 6.27 (dd, *Jun = 20.5 and 14.6 Hz, 1H),
6.03 (dd, 3Jun = 14.6 Hz and 2Jun = 3.9 Hz, 1H), 5.78 (dd, *Jun = 20.0 Hz and 2Jun = 3.9 Hz, 1H), 3.79
(s, 3H), 0.26 (s, 6H). 3C{'H} NMR (CDCls): 6 146.3, 139.0, 137.0, 132.1, 130.3, 129.5, 128.7, 123.2,
120.2, 119.9, 109.3, 101.6, 33.1, —2.7. HRMS (APCI) calcd for CisH2oNSi (M+H") 242.1360, found
242.1359.

(E)-(2-(2,5-Dimethylthiophen-3-yl)vinyl)dimethyl(vinyl)silane (11)
Me Me
\ 7/

Si
]
Me/l
SMe

'H NMR (CDCL): § 6.85 (s, 1H), 6.82 (d, 3Jun = 19.0 Hz, 1H), 6.21 (dd, 3Jus = 20.0 and 14.6 Hz,
1H), 6.06 (d, *Jux = 18.5 Hz, 1H), 6.01 (dd, 3Jun = 14.7 Hz and 2Jun = 3.9 Hz, 1H), 5.75 (dd, *Jun =
20.5 Hz and 2Jun = 3.9 Hz, 1H), 2.40 (s, 3H), 2.39 (s, 3H), 0.21 (s, 6H). 3C{'H} NMR (CDCls): &
138.7, 137.0, 136.8, 135.9, 134.3, 132.3, 125.6, 123.2, 15.3, 13.0, —2.7. Anal. Calcd for C1,HsSSi: C,
64.80; H, 8.16. Found: C, 64.69; H, 8.07.

Diethyl(prop-1-en-1-yl)((E)-styryl)silane (1n; E/Z = 16/84)
Et Et
\ /
Si
~)
Ph™ Me
"HNMR (CDCls): 8 7.45 (d, *Jun = 7.8 Hz, 2H), 7.33 (t, *Jun = 7.6 Hz, 2H), 7.25 (t, *Jun = 7.3 Hz,
1H), 6.94 (d, *Jun = 19.0 Hz, 0.84H), 6.91 (d, *Jun = 19.0 Hz, 0.16H), 6.57 (dq, *Juun = 14.1 and 6.8

Hz, 0.84H), 6.49 (dd, *Jun = 19.1 Hz and “Jun = 1.0 Hz, 0.84H), 6.44 (dd, *Jun = 18.5 Hz, 0.16H),
6.17 (dqd, 3Jun = 18.5 and 6.4 Hz and “Jus = 1.0 Hz, 0.16H), 5.73-5.65 (m, 0.16H), 5.58-5.52 (m,

S8



0.84H), 1.88-1.85 (m, 0.48H), 1.83-1.78 (m, 2.52H), 1.05-0.96 (m, 6H), 0.77 (q, *Jun = 8.0 Hz, 3.36H),
0.70 (q, *Jun = 7.8 Hz, 0.64H). (Zpropenyt)-1n: 3C{'H} NMR (CDCL): § 145.6, 145.1, 138.7, 128.6,
128.1, 126.5, 126.2, 125.4, 19.9, 7.6, 5.5. HRMS (ESI) calcd for CisHa1Si (M—H") 229.1407, found
229.1411.

Dimethyl((E)-4-methoxystyryl)(prop-1-en-1-yl)silane (1o; E/Z = 14/86)
Me Me
\ 7/

Si
~)
Me
MeO

'HNMR (CDCls): § 7.43-7.35 (m, 2H), 6.90-6.83 (m, 3H), 6.49 (dq, *Jun = 14.1 and 6.8 Hz, 0.86H),
6.34 (d, *Jun = 19.0 Hz, 0.86H), 6.28 (d, *Jun = 19.1 Hz, 0.14H), 6.14 (dq, *Jun = 18.5 and 6.4 Hz,
0.14H), 5.71 (dq, *Jus = 18.5 Hz and *Jun = 1.6 Hz, 0.14H), 5.57 (dq, 3Jus = 14.1 Hz and *Jun = 1.5
Hz, 0.86H), 3.81 (s, 3H), 1.84 (dd, *Jun = 6.3 Hz and “Juu = 1.4 Hz, 0.42H), 1.81 (dd, 3Jus = 6.8 Hz
and “Jun = 1.4 Hz, 2.58H), 0.26 (s, 5.16H), 0.19 (s, 0.84H). (Zpropenyl)-10: '*C{'H} NMR (CDCL): &
159.7, 144.5, 143.6, 131.6, 128.2, 127.8, 125.7, 114.0, 55.4, 19.5, —1.0. HRMS (FD) calcd for
C14H200Si (M*) 232.1278, found 232.1287.
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I11. Catalytic Reactions and Derivatizations

General Procedure for Scheme 2.

Styryl(vinyl)silane 1 (0.200 mmol) and silylboronate 2 (0.240 mmol) were added with the aid of
THF (0.7 mL) to a solution of NaO7Bu (3.8 mg, 40 umol) in THF (0.3 mL), and the mixture was stirred
for 3 h at 50 °C. This was directly passed through a pad of silica gel with EtOAc and the solvent was

removed under vacuum. The residue was purified by GPC with CHCI; to afford compound 3.

Me Me
\ 7/

PhMeZSiu,@,B(pin)

Ph

Compound 3aa. The reaction was conducted for 16 h at 10 °C. Colorless oil. 79% yield (71.2 mg,
0.158 mmol; dr = 91/9). The reaction could be scaled up using 2.50 mmol of 1a to give 3aa in 89%
yield (1.00 g, 2.23 mmol; dr = 91/9).

"H NMR (CDCl3): 8 7.39-7.31 (m, 2H), 7.30-7.16 (m, 7H), 7.15-7.07 (m, 1H), 3.13 (ddd, 3Jun =
11.7,10.7, and 5.4 Hz, 0.09H), 2.70 (td, *Juu = 12.7 and 4.4 Hz, 0.91H), 2.25-2.10 (m, 1H), 1.77-1.63
(m, 1H), 1.21 (s, 6.54H), 1.19 (s, 5.46H), 0.72 (dd, *Jun = 8.8 and 2.9 Hz, 0.09H), 0.59-0.51 (m, 1H),
0.47 (dd, *Juu = 13.1 and 6.3 Hz, 0.91H), 0.20 (s, 0.27H), 0.17 (s, 2.73H), 0.08 (s, 2.73H), 0.05 (s,
0.27H), 0.02 (s, 0.27H), —0.03 (s, 2.73H), —0.15 (s, 0.27H), —0.18 (s, 2.73H). Major diastereomer:
BC{'H} NMR (CDCl): & 147.0, 140.2, 133.8, 128.6, 128.2, 127.49, 127.47, 126.0, 82.7, 51.0, 41.4,
25.3, 25.0, 23.5, 0.6, —0.2, 0.9, —2.8. HRMS (FAB) calcd for C2sH39BO2Si> (M") 450.2576, found
450.2579.

Et Et
\ /

PhMeZSiu,,;E,B(pin)

Ph
Compound 3ba. Colorless oil. 85% yield (81.4 mg, 0.170 mmol; dr = 87/13). The relative

configuration of the major diastereomer was determined by X-ray crystallographic analysis.

'"H NMR (CDCl3): § 7.39-7.32 (m, 2H), 7.27-7.15 (m, 7H), 7.14-7.04 (m, 1H), 3.22 (td, *Juu =
11.7 and 5.4 Hz, 0.13H), 2.70 (td, *Jun = 12.4 and 4.4 Hz, 0.87H), 2.22-2.11 (m, 1H), 1.73-1.59 (m,
1H), 1.23 (s, 0.78H), 1.22 (s, 6H), 1.19 (s, 5.22H), 0.96 (t, *Juu = 8.0 Hz, 3H), 0.92 (t, *Jun = 7.8 Hz,
2.61H), 0.86 (t, *Jun = 8.0 Hz, 0.39H), 0.75-0.26 (m, 6H), 0.19 (s, 0.39H), 0.16 (s, 2.61H), —0.14 (s,
2.61H), —0.15 (s, 0.39H). Major diastereomer: *C{'H} NMR (CDCl3): & 147.3, 140.4, 133.7, 128.5,
128.2,127.5, 126.0, 82.6,51.2,42.1,25.4,24.8,19.8, 8.0, 7.8, 7.2, 5.6, 0.8, -2.2. HRMS (FAB) calcd
for C23H43BO,Si> (M™) 478.2889, found 478.2894.
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Ph  Ph
\ /

PhMeZSiu,,;E,B(pin)

Ph

Compound 3ca. Colorless oil. 76% yield (87.4 mg, 0.152 mmol; dr = 89/11).

'"H NMR (CDCl3): § 7.73-7.67 (m, 1.78H), 7.61 (dd, *Jun = 7.8 Hz and “Jun = 1.4 Hz, 0.22H),
7.46-7.34 (m, 6H), 7.33-7.06 (m, 8.22H), 7.03-6.94 (m, 2H), 6.88 (dd, *Jun = 7.8 Hz and *Juu = 1.4
Hz, 1.78H), 3.63-3.55 (m, 0.11H), 2.96 (td, *Jun = 12.9 and 4.9 Hz, 0.89H), 2.50 (ddd, 2/uu = 13.2 Hz
and *Jun = 7.3 and 6.4 Hz, 0.11H), 2.38 (ddd, *Juu = 13.2 Hz and *Jun = 7.3 and 4.9 Hz, 0.89H), 2.06-
1.86 (m, 1H), 1.41 (d, *Jun = 12.7 Hz, 0.89H), 1.33-1.23 (m, 1.11H), 1.11 (s, 0.66H), 0.90 (m, 5.34H),
0.88 (s, 0.66H), 0.80 (s, 5.34H), 0.01 (s, 0.33H), —0.03 (s, 0.33H), —0.23 (s, 2.67H), —0.36 (s, 2.67H).
Major diastereomer: *C{'H} NMR (CDCls): 6 146.3, 139.7, 136.6, 136.2, 135.23, 135.18, 133.8,
129.6, 129.5,128.2, 128.1, 127.64, 127.60, 127.1, 126.2, 82.6, 50.9, 42.1, 24.9, 24.8,21.2, 1.4, -2.4.
HRMS (FAB) calcd for C36H43BO2Si> (M™) 574.2889, found 574.2905.

Me Me
\ /

PhMe,Si-.., ~Six_.B(pin)

MeO

Compound 3da. The reaction was conducted for 16 h. Colorless oil. 85% yield (83.5 mg, 0.170 mmol;
dr = 88/12).

"H NMR (CDCls): 8 7.38-7.29 (m, 2H), 7.29-7.20 (m, 3H), 7.12-7.05 (m, 2H), 6.77-6.69 (m, 2H),
3.77 (s, 3H), 3.09 (td, 3Jun = 11.2 and 5.4 Hz, 0.12H), 2.66 (td, *Jun = 12.4 and 4.4 Hz, 0.88H), 2.21-
2.07 (m, 1H), 1.72-1.58 (m, 1H), 1.21 (s, 6.72H), 1.19 (s, 5.28H), 0.71 (dd, *Juu = 8.3 and 2.9 Hz,
0.12H), 0.53-0.40 (m, 1.88H), 0.20 (s, 0.36H), 0.17 (s, 2.64H), 0.08 (s, 2.64H), 0.05 (s, 0.36H), 0.02
(s, 0.36H), —0.02 (s, 2.64H), —0.11 (s, 0.36H), —0.14 (s, 2.64H). Major diastereomer: '*C{'H} NMR
(CDCls): 6 157.9, 140.3, 139.1, 133.7, 128.5, 128.2, 127.4, 113.5, 82.7, 55.3, 50.2, 41.5, 25.3, 25.0,
23.7,0.6,-0.2, 1.0, —2.7. HRMS (FAB) calcd for C27H41BO3Si> (M") 480.2682, found 480.2678.

Me Me
\ /
PhMe,Si..,

Si___B(pin)

Me

Compound 3ea. The reaction was conducted for 16 h at 10 °C. Colorless oil. 82% yield (73.6 mg,
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0.164 mmol; dr = 89/11).

"H NMR (CDCls): § 7.38-7.31 (m, 2H), 7.30-7.21 (m, 3H), 7.11-7.05 (m, 2H), 7.04-6.96 (m, 2H),
3.11 (td, *Jun = 11.0 and 5.9 Hz, 0.11H), 2.67 (td, *Jun = 12.7 and 4.4 Hz, 0.89H), 2.30 (s, 0.33H),
2.29, (s, 2.67H), 2.21-2.08 (m, 1H), 1.75-1.62 (m, 1H), 1.21 (s, 6H), 1.20 (s, 0.66H), 1.19 (s, 5.34H),
0.71 (dd, *Juu = 8.3 and 3.4 Hz, 0.11H), 0.54 (d, *Jun = 12.2 Hz, 0.11H), 0.53 (d, *Jun = 12.7 Hz,
0.89H), 0.46 (dd, *Jun = 13.2 and 6.8 Hz, 0.89H), 0.21 (s, 0.33H), 0.17 (s, 2.67H), 0.07 (s, 2.67H),
0.05 (s, 0.33H), 0.02 (s, 0.33H), —0.02 (s, 2.67H), —0.13 (s, 0.33H), —0.16 (s, 2.67H). Major
diastereomer: 3C{'H} NMR (CDCls): 5146.4, 140.3, 133.8, 128.5, 128.1, 128.0, 127.5, 126.0, 82.7,
57.6, 46.8, 25.4, 25.3, 24.7, 21.9, 0.4, -0.2, —1.1, -3.0. HRMS (FAB) calcd for C27H41BO:Si> (M")
464.2733, found 464.2743.

Me Me
\/
PhMe,Si-.., S

B(pin)

F

Compound 3fa. Colorless oil. 87% yield (81.5 mg, 0.174 mmol; dr = 89/11).

'"H NMR (CDCl3): § 7.34-7.19 (m, 5H), 7.13-7.07 (m, 2H), 6.88-6.80 (m, 2H), 3.09 (td, *Juu =
11.5 and 5.8 Hz, 0.11H), 2.68 (td, *Jun = 12.7 and 4.4 Hz, 0.89H), 2.20-2.08 (m, 1H), 1.69-1.56 (m,
1H), 1.222 (s, 0.66H), 1.216 (s, 5.34H), 1.21 (s, 0.66H), 1.19 (s, 5.34H), 0.72 (dd, *Juu = 8.8 and 2.9
Hz, 0.11H), 0.52-0.43 (m, 1.89H), 0.20 (s, 0.33H), 0.17 (s, 2.67H), 0.10 (s, 2.67H), 0.07 (s, 0.33H),
0.05 (s, 0.33H), 0.00 (s, 2.67H), —0.09 (s, 0.33H), —0.11 (s, 2.67H). Major diastercomer: '*C{'H} NMR
(CDCl3): 8 161.4 (d, 'Jcr = 242 Hz), 142.6 (d, *Jcr = 3.0 Hz), 140.0, 133.7, 128.7 (d, *Jcr = 8.1 Hz),
128.5,127.5, 114.8 (d, 2Jcr = 21.1 Hz), 82.8, 50.2, 41.5, 25.3, 25.0, 23.8, 0.6, 0.2, —1.3, -2.5. HRMS
(FAB) calcd for C26H39BFO2Si> (M+H") 469.2560, found 469.2570.

Me Me
\/
PhMe,Si-.., S

Me

B(pin)

Compound 3ga. Colorless oil. 82% yield (73.6 mg, 0.164 mmol; dr = 94/6).

'"H NMR (CDCl3): § 7.38-7.30 (m, 2H), 7.30-7.18 (m, 4H), 7.10-6.96 (m, 3H), 3.45 (td, *Juu =
11.7 and 4.9 Hz, 0.06H), 2.99 (td, *Jun = 12.4 and 4.4 Hz, 0.94H), 2.37 (s, 0.18H), 2.27 (s, 2.82H),
2.13 (ddd, ?Jun = 12.7 Hz and *Jun = 6.4 and 4.4 Hz, 1H), 1.58-1.41 (m, 1H), 1.23 (s, 0.36H), 1.22 (s,
0.36H), 1.21 (s, 5.64H), 1.18 (s, 5.64H), 0.73-0.64 (m, 1.06H), 0.48 (dd, *Jun = 13.7 and 6.8 Hz,
0.94H), 0.21 (s, 0.18H), 0.19 (s, 2.82H), 0.114 (s, 2.82H), 0.106 (s, 0.18H), 0.05 (s, 0.18H), 0.01 (s,
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2.82H), —0.13 (s, 3H). Major diastereomer: *C{'H} NMR (CDCl): 3. 144.7, 140.1, 134.7, 133.7,
130.0, 128.6, 127.5, 126.4, 125.9, 125.5, 82.7, 45.0, 40.8, 25.3, 25.0, 21.8, 19.8, 0.7, —0.0, —0.7, -2.3.
HRMS (FAB) calcd for C27H41BO2Si> (M") 464.2733, found 464.2726.

Me Me
\ 7/

PhMe,Si-.., ~Six_.B(pin)
Me

Compound 3ha. The reaction was conducted for 16 h. Colorless oil. 73% yield (67.5 mg, 0.146 mmol;
dr = 94/6).

"H NMR (CDCl3): § 7.34-7.29 (m, 2H), 7.29-7.19 (m, 3H), 6.95-6.86 (m, 2H), 6.84-6.78 (m, 1H),
3.60 (td, *Juu = 13.2 and 5.8 Hz, 0.06H), 3.22 (dt, 3Juun = 13.7 and 8.8 Hz, 0.94H), 2.41 (s, 3H), 2.37
(s, 0.18H), 2.27 (s, 2.82H), 2.12-1.95 (m, 2H), 1.25 (s, 0.36H), 1.23 (s, 0.36H), 1.21 (s, 5.64H), 1.19
(s, 5.64H), 1.16-1.06 (m, 1H), 0.71 (d, *Jun = 6.8 Hz, 0.06H), 0.48 (t, *Jun = 9.8 Hz, 0.94H), 0.26 (s,
0.18H), 0.23 (s, 2.82H), 0.13 (s, 2.82H), 0.08 (s, 0.18H), 0.04 (s, 0.18H), —0.01 (s, 2.82H), —0.14 (s,
2.82H), —0.19 (s, 0.18H). Major diastereomer: '3C{'H} NMR (CDCls): § 141.7, 140.2, 136.6, 135.9,
133.6, 130.6, 128.5, 128.4, 127.5, 125.6, 82.7,45.8, 35.0, 25.3, 25.0, 22.3, 21.8, 17.9, 0.6, 0.3, -1.2, —
2.7. HRMS (FAB) calcd for C2sH43BO2Si> (M™) 478.2889, found 478.2892.

Me Me
\ /
PhMe,Si-.., - Six_.B(pin)

Compound 3ia. Colorless oil. 79% yield (79.1 mg, 0.158 mmol; dr = 93/7).

"H NMR (CDCls): 8 8.52 (d, *Jun = 8.3 Hz, 0.07H), 8.15 (d, *Juu = 8.3 Hz, 0.93H), 7.88-7.80 (m,
1H), 7.68-7.60 (m, 1H), 7.56-7.40 (m, 3H), 7.35-7.13 (m, 6H), 4.17 (td, *Jun = 11.5 and 3.9 Hz, 0.07H),
3.70 (td, *Jun = 12.4 and 4.4 Hz, 0.93H), 2.35 (ddd, >Jun = 12.7 Hz and *Jun = 6.4 and 4.4 Hz, 1H),
1.69 (q, Jun = 12.8 Hz, 1H), 1.30 (s, 0.84H), 1.23 (s, 5.58H), 1.20 (s, 5.58H), 0.95-0.83 (m, 1H), 0.78
(d, *Jun = 6.8 Hz, 0.07H), 0.63 (dd, *Juu = 13.2 and 6.8 Hz, 0.93H), 0.20 (s, 3H), 0.17 (s, 0.21H), 0.16
(s, 2.79H), 0.12 (s, 0.21H), 0.10 (s, 2.79H), —0.11 (s, 0.21H), —0.18 (s, 2.79H). Major diastereomer:
BC{'H} NMR (CDCls): 6 142.6, 140.0, 133.9, 133.7, 131.7, 129.0, 128.5, 127.4, 126.2, 125.6, 125.4,
125.1, 124.0, 122.9, 82.7, 43.8, 41.7, 25.3, 25.0, 22.3, 0.8, 0.0, 0.9, —2.2. HRMS (FAB) calcd for
C30H41B0O:Si> (M") 500.2733, found 500.2750.
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Me Me
\
PhMe,Si-.., S\ _.B(pin)

Compound 3ja. The reaction was conducted at 0.07 M. Colorless oil. 50% yield (50.6 mg, 0.100
mmol; dr = 88/12).

"H NMR (CDCl3): & 7.81-7.71 (m, 2H), 7.69 (d, *Jun = 8.8 Hz, 0.12H), 7.68 (d, *Jun = 8.3 Hz,
0.88H), 7.62 (s, 0.12H), 7.60 (s, 0.88H), 7.47-7.28 (m, 5H), 7.23-7.12 (m, 3H), 3.33 (td, *Jun = 11.0
and 5.4 Hz, 0.12H), 2.91 (td, 3Jun = 12.4 and 4.4 Hz, 0.88H), 2.31-2.18 (m, 1H), 1.99-1.75 (m, 1H),
1.261 (s, 0.72H), 1.257 (s, 0.72H), 1.25 (s, 5.28H), 1.22 (s, 5.28H), 0.80 (dd, *Juu = 8.3 and 2.9 Hz,
0.12H), 0.70 (d, *Jun = 11.2 Hz, 0.12H), 0.68 (d, *Jun = 12.7 Hz, 0.88H), 0.56 (dd, *Jun = 13.2 and 6.8
Hz, 0.88H), 0.24 (s, 0.36H), 0.20 (s, 2.64H), 0.16 (s, 2.64H), 0.14 (s, 0.36H), 0.11 (s, 0.36H), 0.07 (s,
2.64H),-0.11 (s, 0.36H), -0.15 (s, 2.64H). Major diastereomer: *C{'H} NMR (CDCls): & 144.4, 140.0,
133.7, 133.6, 132.5, 128.5, 127.74, 127.66, 127.6, 127.4, 126.0, 125.9, 125.7, 125.0, 82.7, 51.1, 41.3,
25.3, 25.0, 23.5, 0.6, —0.1, —1.0, —2.6. HRMS (FAB) calcd for C30H41BO2Si> (M") 500.2733, found
500.2729.

Me Me
. \Si/ . Me\ /Me
PhMe,Si-.., B(pin) Si_ _B(pin)
/ SiMe,Ph
N
N Me
Me S1

Compound 3ka. The reaction was conducted at 0.07 M for 16 h at 70 °C in the presence of 40 mol%
of NaOrBu. Yellow oil. 64% yield (64.5 mg, 0.128 mmol; dr = 86/14 (94% pure with inseparable S1)).

"H NMR (CDCls): 8 7.47 (d, *Jun = 1.5 Hz, 0.14H), 7.46 (d, *Juu = 1.0 Hz, 0.86H), 7.42-7.31 (m,
2H), 7.28-7.09 (m, 5H), 7.04-6.98 (m, 1H), 6.43-6.38 (m, 1H), 3.76 (s, 3H), 3.28 (td, *Jun = 11.0 and
5.9 Hz, 0.14H), 2.83 (td, *Jun = 12.7 and 4.4 Hz, 0.86H), 2.27-2.15 (m, 1H), 1.86-1.73 (m, 1H), 1.24
(s, 0.84H), 1.23 (s, 5.16H), 1.22 (s, 0.84H), 1.20 (s, 5.16H), 0.75 (dd, *Jun = 8.8 and 3.4 Hz, 0.14H),
0.68-0.59 (m, 1H), 0.50 (dd, 3Jun = 13.2 and 6.8 Hz, 0.86H), 0.23 (s, 0.42H), 0.19 (s, 2.58H), 0.08 (s,
3H), 0.03 (s, 0.42H), —0.01 (s, 2.58H), —0.19 (s, 0.42H), —0.25 (s, 2.58H). Major diastereomer: *C{'H}
NMR (CDCl3): 6 140.6, 137.8, 135.8, 133.8, 128.7, 128.6, 128.4, 127.3, 121.5, 119.3, 108.8, 100.6,
82.6,51.2,41.9, 33.0, 25.3, 25.0, 24.0, 0.6, —0.1, —0.7, —2.9. HRMS (FAB) calcd for C290H42BNO>Si;
(M") 503.2842, found 503.2843.
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Me Me
\ /
PhMe,Si-.., ~Six_.B(pin)

Me S Me

Compound 3la. The reaction was conducted for 16 h at 70 °C in the presence of 40 mol% of NaO7Bu.
Yellow oil. 73% yield (70.8 mg, 0.146 mmol; dr = 89/11).

"H NMR (CDCl3): 6 7.37-7.29 (m, 2H), 7.29-7.21 (m, 3H), 6.40 (s, 0.89H), 6.34 (s, 0.11H), 3.19
(td, *Jun = 11.7 and 4.9 Hz, 0.11H), 2.72 (td, *Jun = 12.4 and 4.4 Hz, 0.89H), 2.28 (s, 0.66H), 2.26 (s,
2.67H), 2.22 (s, 2.67H), 2.03 (ddd, >Jun = 13.1 Hz and *Jun = 6.8 and 4.4 Hz, 1H), 1.62-1.47 (m, 1H),
1.23 (s, 0.66H), 1.21 (s, 6H), 1.18 (s, 5.34H), 0.67 (dd, *Juu = 7.8 and 2.4 Hz, 0.11H), 0.48-0.38 (m,
1.89H), 0.22 (s, 0.33H), 0.21 (s, 2.67H), 0.11 (s, 2.67H), 0.08 (s, 0.33H), 0.05 (s, 0.33H), —0.006 (s,
2.67H), —0.011 (s, 0.33H), —0.02 (s, 2.67H). Major diastereomer: '*C{'H} NMR (CDCls): § 142.3,
140.3, 134.7, 133.6, 128.44, 128.41, 127.4, 125.0, 82.7, 43.1, 40.0, 25.3, 25.0, 23.0, 15.3, 12.9, 0.6, —
0.1,-1.8,-2.4. HRMS (FAB) calcd for C26H41BO2SSi> (M) 484.2453, found 484.2466.

Me Me
N/

tBuMeQSiu,ﬁ,B(pin)

Ph

Compound 3ab. Colorless oil. 55% yield (47.4 mg, 0.110 mmol; dr = 83/17).

"H NMR (CDCls): & 7.25-7.16 (m, 4H), 7.16-7.09 (m, 1H), 3.36 (q, 3Jun = 6.4 Hz, 0.17H), 2.71
(td, 3Jun = 12.2 and 4.9 Hz, 0.83H), 2.16 (ddd, Jun = 13.2 Hz and *Jun = 6.4 and 4.9 Hz, 0.83H), 2.10
(ddd, 2Jun = 13.2 Hz and *Juu = 9.3 and 6.4 Hz, 0.17H), 1.7 (dt, 2Jun = 13.2 Hz and *Jun = 5.9 Hz,
0.17H), 1.59 (td, Jun = 13.7 Hz and 3Jun = 12.2 Hz, 0.83H), 1.23 (s, 4.98H), 1.22 (s, 1.02H), 1.20 (s,
6H), 0.73 (s, 1.53H), 0.70 (s, 7.47H), 0.63 (dd, *Jun = 9.3 and 6.4 Hz, 0.17H), 0.56-0.45 (m, 1.83H),
0.37 (s, 0.51H), 0.33 (s, 2.49H), 0.27 (s, 2.49H), 0.23 (s, 0.51H), —0.03 (s, 0.51H), —0.09 (s, 2.49H), —
0.17 (s, 0.51H), —0.45 (s, 2.49H). Major diastereomer: *C{'H} NMR (CDCls): § 148.1, 128.1, 127.5,
125.9, 82.7, 51.5, 42.6, 27.4, 25.3, 25.0, 18.6, 17.7, 2.0, 0.6, -3.8, —4.0. HRMS (FAB) calcd for
C24H44BO,Si> (M+H™) 431.2967, found 431.2961.

Me Me
\ /

EtSSiu,,;iT B(pin)
Ph

Compound 3ac. The reaction was conducted for 16 h. Colorless oil. 71% yield (60.8 mg, 0.142 mmol;
dr = 88/12).
"HNMR (CDCl3): 6 7.25-7.18 (m, 4H), 7.17-7.10 (m, 1H), 3.13 (td, *Jun = 11.0 and 5.4 Hz, 0.12H),
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2.68 (td, 3Jus = 12.4 and 4.4 Hz, 0.88H), 2.20-2.08 (m, 1H), 1.74-1.60 (m, 1H), 1.23 (s, 6H), 1.22 (s,
0.72H), 1.21 (s, 5.28H), 0.90-0.70 (m, 9.12H), 0.49 (dd, Jun = 13.7 and 6.3 Hz, 0.88H), 0.43-0.17 (m,
13H). Major diastereomer: '*C{'H} NMR (CDCls): § 147.6, 128.1, 127.4, 126.0, 82.7, 50.9, 41.6, 25.3,
25.0,20.1,7.9, 4.4, 1.1, 0.3. HRMS (FAB) calcd for Ca4H43BO:Sia (M*) 430.2889, found 430.2906.

General Procedure for Scheme 3a.

Styryl(1-propenyl)silane 1 (0.200 mmol) and silylboronate 2a (65.4 pL, 0.240 mmol) were added
with the aid of THF (3.5 mL) to a solution of NaO7Bu (7.7 mg, 80 umol) in THF (1.5 mL), and the
mixture was stirred for 16-23 h at 50 °C. This was directly passed through a pad of silica gel with
EtOAc and the solvent was removed under vacuum. The residue was purified by GPC with CHCI; to
afford compound 3.

Me Me
\ /

PhMezsiu,,;E,B(pin)

Ph Me

Compound 3ma. The reaction was conducted for 16 h. Colorless oil. 83% yield (67.1 mg, 0.166 mmol;
dr = 84/16).

"H NMR (CDCls): 6 7.41-7.37 (m, 0.32H), 7.36-7.31 (m, 1.68H), 7.29-7.06 (m, 8H), 3.29 (t, *Jun
= 6.6 Hz, 0.16H), 2.38-2.27 (m, 0.16H), 2.26 (dd, *Juu = 12.7 and 10.7 Hz, 0.84H), 2.08-1.94 (m,
0.84H), 1.23 (s, 5.04H), 1.212 (s, 0.96H), 1.207 (s, 0.96H), 1.20 (s, 5.04H), 0.88 (d, *Juu = 6.8 Hz,
0.16H), 0.76-0.65 (m, 3.84H), 0.61 (d, *Jun = 9.3 Hz, 0.16H), 0.26 (s, 0.48H), 0.241 (s, 0.48H), 0.235
(d,Jun = 12.2 Hz, 0.84H), 0.16 (s, 2.52H), 0.12 (s, 0.48H), 0.04 (s, 2.52H), 0.03 (s, 0.48H), —0.05 (s,
2.52H), —0.26 (s, 2.52H). Major diastereomer: 3C{'H} NMR (CDCls): § 146.4, 140.3, 133.7, 128.5,
128.1, 128.0, 127.5, 126.0, 82.7, 57.6, 46.8, 25.4,24.7,21.9,0.4,-0.2,-1.1,-3.1. HRMS (FAB) calcd
for C27H40BO:Si> (M-H") 463.2654, found 463.2662.

Et Et
\ /

PhMe,Si.., S\ _.B(pin)

Ph Me
Compound 3na. The reaction was conducted for 16 h. Colorless oil. 74% yield (70.8 mg, 0.148 mmol;
dr = 82/18). The relative configuration of the major diastereomer was determined by X-ray
crystallographic analysis.

"HNMR (CDCls): 8 7.39-7.29 (m, 2H), 7.29-7.03 (m, 8H), 3.32 (dd, *Jun = 7.8 and 6.4 Hz, 0.18H),
2.38-2.27 (m, 0.18H), 2.25 (dd, *Jun = 12.7 and 10.7 Hz, 0.82H), 2.05-1.92 (m, 0.82H), 1.23 (s, 6H),
1.22 (s, 1.08H), 1.20 (s, 4.92H), 1.00 (t, *Jun = 7.8 Hz, 0.54H), 0.99 (t, 3Jun = 7.8 Hz, 2.46H), 0.90 (t,
3Jun = 8.0 Hz, 2.46H), 0.89 (t, *Jun = 8.3 Hz, 0.54H), 0.85 (d, *Jun = 12.7 Hz, 0.82H), 0.80-0.46 (m,
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6.54H), 0.36-0.24 (m, 2.18H), 0.14 (s, 2.46H), 0.11 (s, 0.54H), —0.22 (s, 2.46H). Major diastereomer:
BC{'H} NMR (CDCls): 5 146.7, 140.5, 133.7, 128.5, 128.1, 128.0, 127.4, 126.0, 82.6, 57.8,47.2, 25.5,
24.5,219,21.5,79,7.8,7.2,5.5,-0.9, -2.5. HRMS (FAB) calcd for C20H45sBO,Si> (M) 492.3046,
found 492.3043.

Me Me
\ 7/

PhMe,Si-,, S

B(pin)

Me

MeO
Compound 3oa. The reaction was conducted for 23 h. Colorless oil. 83% yield (81.8 mg, 0.165 mmol;
dr = 82/18).

"H NMR (CDCl3):  7.40-7.36 (m, 0.36H), 7.33-7.18 (m, 1.64H), 7.27-7.19 (m, 3H), 7.02 (d, *Jun
=8.3 Hz, 1.64H), 6.99 (t, *Jun = 8.3 Hz, 0.36H), 6.75-6.68 (m, 2H), 3.774 (s, 0.54H), 3.767 (s, 2.46H),
3.24 (dd, *Jun = 7.3 and 5.9 Hz, 0.18H), 2.28 (dd, *Jun = 8.3 and 5.9 Hz, 0.18H), 2.21 (dd, *Juu = 12.7
and 10.7 Hz, 0.82H), 2.01-1.87 (m, 0.82H), 1.22 (s, 4.92H), 1.21 (s, 1.08H), 1.20 (s, 1.08H), 1.19 (s,
4.92H), 0.82 (d, *Jun = 7.3 Hz, 0.18H), 0.72 (d, *Jun = 6.4 Hz, 2.46H), 0.67 (d, *Jun = 6.8 Hz, 0.54H),
0.63 (d, *Jun = 12.7 Hz, 0.82H), 0.57 (d, *Jun = 9.3 Hz, 0.18H), 0.26-0.17 (m, 1.9H), 0.16 (s, 2.46H),
0.12 (s, 0.54H), 0.04 (s, 2.46H), 0.02 (s, 0.54H), —0.04 (s, 2.46H), —0.21 (s, 2.46H). Major
diastereomer: *C{'H} NMR (CDCls): § 157.9, 140.4, 138.4, 133.7, 128.7, 128.4, 127.4, 113.5, 82.7,
56.8, 55.3, 46.8, 25.4, 24.8, 21.9, 0.5, 0.1, —1.2, -2.8. HRMS (FD) calcd for C2sH43BO3Si> (M")
494.2838, found 494.2843.

Compound 3pa. The reaction was conducted for 23 h. Colorless oil. 68% yield (65.9 mg, 0.137 mmol;
dr = 84/16).

"H NMR (CDCls): 6 7.37-7.33 (m, 0.32H), 7.31-7.18 (m, 4.68H), 7.08-7.02 (m, 1.68H), 7.02-6.97
(m, 0.32H), 6.87-6.79 (m, 2H), 3.27 (dd, *Juu = 7.8 and 5.8 Hz, 0.16H), 2.34-2.25 (m, 0.16H), 2.24
(dd, 3Jun = 12.7 and 10.7 Hz, 0.84H), 2.00-1.87 (m, 0.84H), 1.23 (s, 5.04H), 1.22 (s, 0.96H), 1.21 (s,
0.96H), 1.20 (s, 5.04H), 0.80 (d, *Jun = 7.8 Hz, 0.16H), 0.71 (d, *Jun = 6.4 Hz, 2.52H), 0.65 (d, *Jun =
6.8 Hz, 0.48H), 0.62 (d, *Jun = 12.7 Hz, 0.84H), 0.56 (d, 3Jun = 8.3 Hz, 0.16H), 0.27-0.20 (m, 1.8H),
0.16 (s, 2.52H), 0.13 (s, 0.48H), 0.07 (s, 2.52H), 0.05 (s, 0.48H), —0.01 (s, 2.52H), —0.17 (s, 2.52H).
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Major diastereomer: *C{'H,"”F} NMR (CDCls): 4 161.4, 141.9, 140.1, 133.6, 129.1, 128.5, 127.5,
114.8, 82.7, 56.8, 46.9, 25.4, 24.8, 21.8, 0.5, -0.1, —1.4, -2.7. F NMR (CDCl3): 8 —117.9 (tt, *Jun =
8.8 Hz and “Jun = 5.4 Hz). HRMS (FD) calcd for C27H40BFO,Si> (M*) 482.2638, found 482.2645.

Procedure for Scheme 3b, Compound 4.
Me Me
\ /

PhMe,Si-.., S
;_7A8(pin>

Ph

nBulLi (400 pL, 0.604 mmol; 1.51 M solution in hexane) was added slowly over 10 min to a
solution of compound 3aa (135 mg, 0.300 mmol; dr = 91/9) and bromochloromethane (39.0 uL, 0.600
mmol) in Et;0 (0.8 mL) at —78 °C, and the mixture was stirred for 1 h at =78 °C and for 21 h at room
temperature. The reaction was quenched with saturated NH4Claq and this was extracted with Et;O.
The organic layer was washed with saturated NaClaq, dried over MgSOQs, filtered, and concentrated
under vacuum. The residue was chromatographed on silica gel with EtOAc/hexane = 1/40 to afford
compound 4 as a colorless oil (121 mg, 0.259 mmol; 86% yield, dr = 92/8).

"HNMR (CDCl3): 6 7.37-7.31 (m, 2H), 7.29-7.08 (m, 8H), 2.97 (td, *Jun = 11.5 and 4.9 Hz, 0.08H),
2.74 (td, 3Jun = 12.4 and 3.9 Hz, 0.92H), 2.20 (ddd, 2/un = 12.2 Hz and 3Juu = 6.9 and 4.4 Hz, 0.92H),
1.88 (ddd, 2Jun = 13.1 Hz and *Juu = 11.7 and 7.8 Hz, 0.08H), 1.74 (ddd, Jun = 13.2 Hz and *Jun =
4.9 and 2.4 Hz, 0.08H), 1.37-1.14 (m, 12.92H), 1.06-0.72 (m, 3H), 0.58-0.50 (m, 1H), 0.18 (s, 0.24H),
0.14 (s, 2.76H), 0.01 (s, 3H), —0.06 (s, 0.24H), —-0.11 (s, 2.76H), —0.19 (s, 0.24H), —0.23 (s, 2.76H).
Major diastereomer: 3C{'H} NMR (CDCl3): § 147.5, 140.4, 133.7, 128.5, 128.2, 127.4, 127.3, 126.0,
83.0,49.5,48.2,25.03, 24.99, 24.0, 22.8, 0.8, 0.9, -2.7, —2.8. HRMS (FAB) calcd for C27H41BO>Si;
(M") 464.2733, found 464.2739.

Procedure for Scheme 3b, Compound 5.
Me Me
\ 7/

PhMe,Si-,, Si
2 ;_7/\

Ph

Vinylmagnesium chlororide (571 pL, 1.20 mmol; 2.1 M solution in THF) was added over 10 min
to a solution of compound 3aa (135 mg, 0.300 mmol; dr = 91/9) in THF (2.4 mL) at 0 °C, and the
mixture was stirred for 4 h at 0 °C. A solution of I> (307 mg, 1.20 mmol) in MeOH (2.4 mL) was added
to it and the resulting mixture was stirred for 2.5 h at 0 °C. The reaction was quenched with 5%
Na»S03aq and the volatiles were removed under vacuum. This was extracted with Et;O and the organic
layer was washed with saturated NaClaq, dried over MgSQOy, filtered, and concentrated under vacuum.
The residue was chromatographed on silica gel hexane to afford compound 5 as a colorless oil (44.9
mg, 0.128 mmol; 43% yield, dr = 90/10).
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'H NMR (CDCls): § 7.42-7.35 (m, 2H), 7.35-7.13 (m, 8H), 5.90-5.77 (m, 1H), 4.91-4.75 (m, 2H),
3.11 (td, 3Jus = 11.5 and 4.9 Hz, 0.1H), 2.84 (td, 3Juu = 12.4 and 4.4 Hz, 0.9H), 2.23-2.02 (m, 1.1H),
1.93-1.78 (m, 1H), 1.66 (q, Jun = 12.4 Hz, 0.9H), 0.69-0.62 (m, 1H), 0.23 (s, 0.3H), 0.20 (s, 2.7H),
0.06 (s, 0.3H), 0.04 (s, 2.7H), —0.03 (s, 0.3H), —0.06 (s, 2.7H), —0.12 (s, 0.3H), —0.16 (s, 2.7H). Major
diastereomer: 1*C{'H} NMR (CDCL): 5 146.9, 140.3, 140.0, 133.7, 128.7, 128.4, 127.6, 127.3, 126.3,
109.5, 48.2, 44.7, 36.1, 23.5, —0.9, —1.2, 2.1, —2.8. HRMS (FAB) calcd for CoHsiSiz (M+H")
351.1959, found 351.1971.

Procedure for Scheme 3b, Compound 6.

Me Me
\ 7

PhMeZSiu,,SiTOH

Ph

3 M NaOHaq (400 pL, 1.20 mmol) and H>O> (389 mg, 4.00 mmol; 35% solution in H>O) were
added to a solution of compound 3aa (90.1 mg, 0.200 mmol; dr = 91/9) in THF (1.0 mL) and the
mixture was stirred for 5 h at room temperature. The reaction mixture was diluted with H,O and this
was extracted with Et2O. The organic layer was washed with saturated NaClaq, dried over MgSOs,
filtered, and concentrated under vacuum. The residue was chromatographed on silica gel with
EtOAc/hexane = 1/8 — 1/5 to afford compound 6 as a colorless oil (66.8 mg, 0.196 mmol; 98% yield,
dr =92/8).

"H NMR (CDCl3): & 7.40-7.13 (m, 10H), 3.81 (dd, 3Jun = 4.9 and 1.4 Hz, 0.08H), 3.74 (dd, *Juu =
10.7 and 8.3 Hz, 0.92H), 3.24 (td, *Jun = 12.7 and 4.4 Hz, 0.08H), 2.73 (td, *Jun = 12.7 and 4.4 Hz,
0.92H), 2.49 (ddd, Jun = 12.2 Hz and 3Jun = 8.3 and 4.4 Hz, 0.92H), 2.16 (ddd, *Jun = 14.1 Hz and
3Jun = 4.4 and 2.0 Hz, 0.08H), 1.84-1.68 (m, 1H), 1.29 (bs, 1H), 0.74 (d, *Juu = 12.7 Hz, 0.92H), 0.52
(d, 3Jun = 12.7 Hz, 0.08H), 0.23 (s, 0.24H), 0.18 (s, 2.76H), 0.08 (s, 0.24H), 0.06 (s, 2.76H), 0.03 (s,
2.76H), 0.02 (s, 0.24H), —0.20 (s, 0.24H), —0.22 (s, 2.76H). Major diasterecomer: 3C{'H} NMR
(CDCls): & 146.4, 139.9, 133.7, 128.7, 128.5, 127.6, 127.3, 126.4, 67.3, 49.1, 43.9, 23.4,-0.9, -2.0, —
3.0, -3.6. HRMS (FAB) calcd for C20H270Si, (M—-H") 339.1595, found 339.1613.

Procedure for Scheme 3b, Compound 7.

Me Me
\ /

PhMeZSiu,Si\fO

Ph

A solution of DMSO (34.0 pL, 0.480 mmol) in CH>Cl> (1.0 mL) was added to a solution of oxalyl
chloride (19.0 puL, 0.220 mmol) in CH>Cl> (0.4 mL) at —78 °C and the mixture was stirred for 3 min at
—78 °C. Compound 6 (63.7 mg, 0.187 mmol; dr = 92/8) and Et;N (140 uL, 1.01 mmol) were added to
it with the aid of CH2Cl, (0.6 mL), and the mixture was stirred for 3.5 h at —78 °C. The reaction was
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quenched with H>O and this was extracted with EtO. The organic layer was washed with saturated
NaClaq, dried over MgSOQOs, filtered, and concentrated under vacuum. The residue was
chromatographed on silica gel with EtOAc/hexane = 1/5 to afford compound 7 as a colorless oil (33.7
mg, 0.100 mmol; 53% yield).

"H NMR (CDCls): 8 7.40-7.35 (m, 2H), 7.35-7.18 (m, 8H), 3.26 (td, *Jun = 12.9 and 5.4 Hz, 1H),
2.57 (dd, 2Jun = 17.1 Hz and *Jun = 5.4 Hz, 1H), 2.22 (dd, 2Jun = 17.1 Hz and *Juu = 12.7 Hz, 1H),
1.10 (d, 3Jun = 13.1 Hz, 1H), 0.29 (s, 3H), 0.11 (s, 3H), —0.15 (s, 3H), -0.18 (s, 3H). *C{'H} NMR
(CDCls): & 145.1, 139.1, 133.6, 129.2, 128.8, 127.9, 127.4, 126.9, 59.8, 42.2, 24.8, 1.0, 3.2, -3.9, —
5.2. HRMS (FAB) calcd for C20H270Si> (M+H™) 339.1595, found 339.1602.

Procedure for Scheme 3b, Compound 8.

HBF4Et;0 (559 mg, 1.86 mmol) was added over 5 min to a solution of compound 6 (68.1 mg,
0.200 mmol; dr = 92/8) in CH2Cl, (1.0 mL) at 0 °C, and the mixture was stirred for 5 h at room
temperature. The reaction was quenched with saturated NaHCOsaq and this was extracted with Et;O.
The organic layer was washed with saturated NaClaq, dried over MgSOQs, filtered, and concentrated
under vacuum. The residue was dissolved in THF (1.0 mL) and MeOH (1.0 mL), and KF (26.7 mg,
0.460 mmol), KHCO; (220 mg, 2.20 mmol) and H>O (363 mg, 3.73 mmol; 35% solution in H>O)
were added to it at 0 °C, and the mixture was stirred for 30 min at 0 °C and for 2 h at 60 °C. The
reaction was quenched with H>O and this was extracted with Et,O. The organic layer was washed with
saturated NaClaq, dried over MgSQs, filtered, and concentrated under vacuum. The residue was
chromatographed on silica gel with EtOAc/hexane = 1/3 — 1/1 to afford compound 8 as a colorless
oil (39.1 mg, 0.176 mmol; 88% yield, dr = 92/8).

'"H NMR (CDCls): & 7.38-7.31 (m, 2H), 7.30-7.22 (m, 3H), 3.87 (dd, 3Jun = 11.2 and 8.8 Hz,
0.92H), 3.81 (dd, *Jun = 4.4 and 1.5 Hz, 0.08H), 3.62 (d, *Juu = 11.2 Hz, 0.92H), 3.53 (d, *Jun = 10.7
Hz, 0.08H), 3.24 (ddd,*Jun = 13.7, 11.2, and 4.9 Hz, 0.08H), 2.70 (ddd, 3Jun = 13.7, 11.2, and 4.4 Hz,
0.92H), 2.42 (ddd, *Jun = 12.2, 8.8, and 4.4 Hz, 0.92H), 2.08 (ddd, *Jun = 14.1, 4.4, and 2.0 Hz, 0.08H),
1.91-71 (m, 1H), 1.52-1.30 (br, 2H), 0.35 (s, 0.24H), 0.32 (m, 2.76H), 0.31 (m, 2.76H), 0.27 (s, 0.24H).
Major diastereomer: 3C {'H} NMR (CDCls): 6 142.8, 129.0, 127.4, 127.0, 72.3, 65.0, 49.9, 40.2, -6.0,
—6.3. HRMS (FAB) calcd for C12H1702S1 (M—H") 221.0992, found 221.0994.

Procedure for Scheme Sa.
Li wire (27.7 mg. 3.99 mmol; cut in small pieces) in THF (2.0 mL) was sonicated for 1.5 h at 0 °C.
Chloroldimethylphenylsilane (170 pL, 1.03 mmol) was added to it slowly over 5 min at 0 °C, and the

resulting mixture was stirred for 1 h at 0 °C and for 14.5 h at room temperature to give a solution of
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dimethylphenylsilyllithium in THF. A solution of compound 1a (37.7 mg, 0.200 mmol) in THF (1.0
mL) was added to the generated dimethylphenylsilyllithium (750 pL, 0.300 mmol; 0.40 M solution in
THF) at —78 °C, and the mixture was stirred for 0.5—7 h at =78 °C. MeOH (12.2 uL, 0.300 mmol) was
added to it, and the mixture was stirred for 10 min at —78 °C and for 10 min at room temperature. This
was passed through a pad of silica gel with EtOAc and the solvent was removed under vacuum. The
residue was analyzed by 'H NMR to determine the yields of 9aa and 10aa against an internal standard
(dimethyl terephthalate).

Me Me
\ /

Phlvlegsij/SiW
|

Ph

Compound 9aa. Colorless oil.

"HNMR (CDCl5): 6 7.54-7.46 (m, 2H), 7.37-7.29 (m, 3H), 7.23-7.16 (m, 2H), 7.15-7.05 (m, 3H),
6.01 (dd, 3Jun = 20.0 and 14.6 Hz, 1H), 5.86 (dd, *Jun = 14.7 Hz and *Jun = 3.9 Hz, 1H), 5.58 (dd,
3Jun = 20.0 Hz and 2Jun = 3.9 Hz, 1H), 2.84 (dd, 2Jun = 14.6 Hz and 3Jun = 6.4 Hz, 1H), 2.78 (dd, 2Jun
= 14.6 Hz and *Juu = 7.8 Hz, 1H), 0.67 (dd, 3Jun = 7.8 and 6.4 Hz, 1H), 0.33 (s, 3H), 0.27 (s, 3H), —
0.079 (s, 3H), —0.084 (s, 3H). *C{'H} NMR (CDCl3): & 144.3, 140.14, 140.06, 133.9, 131.2, 128.8,
128.6,128.2,127.8, 125.7,32.0, 14.9, 1.1, -1.68, —1.72, —1.8. HRMS (FAB) calcd for C20H27Si> (M—
H) 323.1646, found 323.1656.

PhMe,Si-., ;3';

Ph

Compound 10aa. Colorless oil.

"H NMR (CDCls): 8 7.38-7.32 (m, 2H), 7.30-7.10 (m, 8H), 2.73 (td, *Jun = 12.4 and 4.4 Hz, 1H),
2.13 (dddd, Jun = 12.7 Hz and 3Jun = 8.3, 4.4, and 1.4 Hz, 1H), 1.49 (qd, Jun = 12.5 Hz and *Jun =
7.3 Hz, 1H), 0.86 (ddd, 2Jun = 14.7 Hz and *Jun = 7.3 and 1.5 Hz, 1H), 0.52 (ddd, 2/un = 14.7 Hz and
3Jun = 12.7 and 8.3 Hz, 1H), 0.47 (d,*Jun = 12.7 Hz, 1H), 0.17 (s, 3H), 0.01 (s, 3H), —0.02 (s, 3H), —
0.19 (s, 3H). 3C{'H} NMR (CDCl3): & 147.5, 140.4, 133.7, 128.5, 128.3, 127.5, 127.3, 126.1, 50.2,
38.8, 23.3, 13.9, —0.0, -0.2, 0.9, —2.7. HRMS (FAB) calcd for C>0H27Si> (M—H") 323.1646, found
323.1654.

General Procedure for Scheme Sb.
Li wire (27.7 mg. 3.99 mmol; cut in small pieces) in THF (2.0 mL) was sonicated for 1.5 h at 0 °C.
Chloroldimethylphenylsilane (170 pL, 1.03 mmol) was added to it slowly over 5 min at 0 °C, and the

resulting mixture was stirred for 1 h at 0 °C and for 14.5 h at room temperature to give a solution of
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dimethylphenylsilyllithium in THF. A solution of compound 1a (37.7 mg, 0.200 mmol) in THF (1.0
mL) was added to the generated dimethylphenylsilyllithium (750 pL, 0.300 mmol; 0.40 M solution in
THF) at —78 °C, and the mixture was stirred for 7 h at =78 °C. An electrophile (0.300 mmol) was added
to it, and the mixture was stirred for 16 h at —50 °C. This was passed through a pad of silica gel with

EtOAc and the solvent was removed under vacuum. The residue was purified by GPC with CHCI; to

afford compound 10.
Me Me
i
PhMe,Si-., ;3';
Ph
Compound 10aa. MeOH was used as the electrophile. Colorless oil. 70% yield (45.3 mg, 0.139 mmol).
Me Me
W
PhMeZSiu,,;i?,B(pin)
Ph

Compound 10ab (= 3aa). B(OMe); was used as the electrophile, and pinacol (0.300 mmol) was added
after the reaction. 65% yield (58.7 mg, 0.130 mmol; dr = 87/13).

Me Me
\ /
Si

PhMeZSil,,,S_'T,SiMeQPh

Ph

Compound 10ac. Chloroldimethylphenylsilane was used as the electrophile. Colorless oil. 70% yield
(63.9 mg, 0.139 mmol; dr = 55/45).

"H NMR (CDCls): & 7.52-7.45 (m, 2H), 7.38-7.10 (m, 13H), 2.87 (td, 3Jun = 11.0 and 6.4 Hz,
0.55H), 2.74 (td, *Jun = 12.2 and 4.4 Hz, 0.45H), 2.21-2.04 (m, 1H), 1.92 (dt, Jun = 13.2 Hz and 3Jun
=10.2 Hz, 0.55H), 1.48 (dt, 2Jun = 13.7 Hz and *Jun 12.2 Hz, 0.45H), 0.63-0.47 (m, 1.55H), 0.292 (s,
1.35H), 0.287 (s, 1.65H) 0.28 (s, 3H), 0.28-0.21 (m, 0.45H), 0.17 (s, 1.65H) 0.16 (s, 1.35H) —0.02 (s,
1.65H), —0.07 (s, 4.35H), —0.16 (s, 1.65H), —0.17 (s, 1.35H). *C{'H} NMR (CDCls): § 147.4, 147.1,
140.6, 140.4, 140.3, 140.1, 133.8, 133.72, 133.67, 133.66, 128.78, 128.76, 128.6, 128.5, 128.33,
128.29, 127.8, 127.7, 127.52, 127.48, 127.34, 127.32, 126.2, 126.1, 51.6, 49.1, 41.9, 40.0, 24.0, 23.3,
16.7, 11.8, 1.3, 0.9, 0.7, -0.2, -1.0, —1.1, -1.7, -1.9, 2.3, -2.4, -2.7, -2.8. HRMS (FAB) calcd for
C2sH3sSi3 (M) 458.2276, found 458.2294.
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Me Me
\ /
|

PhMeZSiu,Si?MSPh

Ph

Compound 10ad. Diphenyl disulfide was used as the electrophile. Colorless oil. 74% yield (61.7 mg,
0.148 mmol; dr = 56/44).

"H NMR (CDCls): 8 7.41-7.07 (m, 15H), 3.26 (td, *Jun = 12.4 and 4.9 Hz, 0.56H), 2.98 (d, *Jun =
5.4 Hz, 0.56H), 2.82 (td, *Jun = 12.9 and 4.4 Hz, 0.44H), 2.72-2.58 (m, 0.88H), 2.13 (ddd, >Jun = 13.7
Hz and 3Jun = 4.9 and 1.4 Hz, 0.56H), 2.00 (ddd, 2Jun = 13.7 Hz and *Juu = 12.2 and 6.8 Hz, 0.56H),
1.67 (q, Jun = 11.9 Hz, 0.44H), 0.74 (d, *Jun = 13.2 Hz, 0.44H), 0.68 (d, *Jun = 12.7 Hz, 0.56H), 0.30
(s, 1.68H), 0.21 (s, 1.32H), 0.17 (s, 1.68H), 0.14 (s, 1.32H), 0.114 (s, 1.68H), 0.105 (s, 1.32H), —0.18
(s, 1.32H),-0.20 (s, 1.68H). 3C{'H} NMR (CDCl5): 6 146.1, 145.9, 140.0, 139.6, 138.5, 138.2, 133.7,
133.6, 128.9, 128.82, 128.78, 128.7, 128.5, 128.4, 128.1, 127.7, 127.5, 127.3, 126.5, 126.4, 125.6,
125.3, 48.2, 47.7, 46.2, 45.6, 30.9, 29.4, 23.7, 23.5, 0.3, —0.7, -0.9, -1.0, —2.4, -3.0, -3.15, -3.19.
HRMS (FAB) calcd for C26H32SSi> (M*) 432.1758, found 432.1757.
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Compound 3ba

IV. X-ray Crystal Structures

A colorless CH>Cl» solution of compound 3ba was prepared. Crystals suitable for X-ray analysis

were obtained by layering MeOH and slow diffusion of the solvents at room temperature. The crystal

structure has been deposited at the Cambridge Crystallographic Data Centre (deposition number:

CCDC 2524632).

https://www.ccdc.cam.ac.uk/structures/.

Crystal Data and Structure Refinement.

Empirical Formula

Formula Weight

Temperature

Wavelength

Crystal System

Space Group

Unit Cell Dimensions

obtained free of charge via the

C2sH43BO:2S12

478.63

113+£2K

1.54184 A

Monoclinic

P2i/c

a=16.5182(3) A o =90°

b=13.8191(2) A B=113.011(2)°
c=13.2866(2) A v =90°

S24
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Volume

Z Value

Calculated Density

Absorption coefficient

F(000)

Crystal size

Theta Range for Data Collection

Index Ranges

Reflections Collected

Independent Reflections

Completeness to Theta = 67.684°

Absorption Correction

Refinement Method

Data / Restraints / Parameters

Goodness-of-Fit on F?

Final R Indices [I>2sigma(I)]

R Indices (All Data)

Largest Diff. Peak and Hole

2791.57(9) A3

1.170 g/cm?

1.306 mm™!

1048

0.290 x 0.190 x 0.100 mm

2.906-76.195°

—20<h<19,-16sk<16,-16<1<16

18802

5606 [R(int) = 0.0279]

99.9%

Semi-empirical from equivalents
Full-matrix least-squares on F?
5606/ 8 /351

1.034

R1=0.0354, wR2 = 0.0923
R1=0.0399, wR2 = 0.0953

0.447 and —0.392 e /A3
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Compound 3na

A colorless CH>Cl» solution of compound 3na was prepared. Crystals suitable for X-ray analysis
were obtained by layering MeOH and slow diffusion of the solvents at room temperature. The crystal
structure has been deposited at the Cambridge Crystallographic Data Centre (deposition number:
CCDC 2524633). The data can be obtained free of charge via the Internet at

https://www.ccdc.cam.ac.uk/structures/.

Crystal Data and Structure Refinement.

Empirical Formula C29H4sBO2S12

Formula Weight 492.64

Temperature 113+2K

Wavelength 1.54184 A

Crystal System Monoclinic

Space Group P2i/c

Unit Cell Dimensions a=15224112) A o =90°
b=14.3979(2) A B =92.7620(10)°
c=13.2285(2) A v =90°

Volume 2896.25(7) A3
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Z Value

Calculated Density

Absorption coefficient

F(000)

Crystal size

Theta Range for Data Collection

Index Ranges

Reflections Collected

Independent Reflections

Completeness to Theta = 67.684°

Absorption Correction

Refinement Method

Data / Restraints / Parameters

Goodness-of-Fit on F?

Final R Indices [I>2sigma(I)]

R Indices (All Data)

Largest Diff. Peak and Hole

1.130 g/cm?

1.274 mm™!

1072

0.649 x 0.130 x 0.103 mm
2.906-76.127°
-18<h<18,-13<k<18,-16<1<16
21625

5818 [R(int) = 0.0420]

100%

Semi-empirical from equivalents
Full-matrix least-squares on F?
5818/0/316

1.039

R1=0.0495, wR2 =0.1356
R1=10.0526, wR2 =0.1413

0.776 and —0.513 e /A3
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V. 'H and '3C NMR Spectra

compound 1b
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compound 1b
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compound 1¢

7.6143
7.6094
7.6069
7.5996
7.5947
7.5898
7.4970
7.4933
7.4884
7.4750
7.4677
7.4530
7.4481
7.4445
7.4408
7.4298
7.4225
7.4176
7.4139
7.4078
7.3956
7.3932
7.3895
7.3858
7.3773
7.3748
7.3687
7.3651
7.3602
7.3480
7.3431
7.3321
7.3284
7.3235
7.3052
7.3015
7.2979
7.2893
7.2844
7.2771
7.2686
7.2661
7.2600
7.0291
6.9815
6.8068
6.7591
6.6284
6.5918
6.5771
6.5417
6.3328
6.3242
6.2974
6.2876
5.8955
5.8857
5.8442
5.8356

(510D u ZHN 66€)

Ndd

S30



compound 1¢

ud

-

Uud ud

|
((10@9 ur ZH 001)
| |
S

148.7602

138.1739
136.7117
135.7502
134.6685
134.2379
129.6909
128.6994
128.6292
128.0584
126.8665
- 122.9906

s

77.4805

~_| = 77.1600
> X 76.8395

0S

Ndd

S31



compound le
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compound le
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m/

L

G
(6100 ur zH 001)
|
8N BN

— - ——— 1448642

— __— 1385645
- =~ 138.1038
- - T~ 1357402
- ——— 1323850
— _ — 129.3604

N _ ___— 126.4960
N— = —~—— 1259852

1 77.4805
#7.1600
76.8395

S/
I

0S

21.3741

-2.7530

dd

S33



compound 1f
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compound 1f
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compound 1g
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compound 1g
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compound 1h
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compound 1h
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compound 1j
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compound 1m (Z/E = 87/13)
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compound 1m (Z/E = 87/13)
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compound 1In (Z/E = 84/16)
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compound 1In (Z/E = 84/16)
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compound 1o (Z/E = 86/14; 91% pure)
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compound 1o (Z/E = 86/14; 91% pure)
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compound 1p (Z/E = 88/12; 97% pure)
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compound 1p (Z/E = 88/12; 97% pure)
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compound 3aa (dr =91/9)
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0.7170
0.7097
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compound 3ba (dr = 87/13)
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compound 3ba (dr = 87/13)
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compound 3ca (dr = 89/11)
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7.6961
7.6912
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7.6008
7.5972
7.4322
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7.4127
7.3980
7.3858
7.3748
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6.8935
6.8899
6.8740
6.8703
3.6025
3.5817
3.5646
2.9941
2.9819
2.9624
2.9501
2.9294
29184
2.5324
2.5165
2.5140
2.4982
2.4835
2.4810
2.4639
24114
2.3992
2.3931
2.3809
2.3784
2.3662
2.3601
2.3479




compound 3ca (dr = 89/11)

1
Ud
"1S%8NUd
Ud ud

I
/\

yA
|
(5100 ur zHW 001)

146.3365
139.6863
136.6115
136.2309
135.2294
135.1793
133.7872
129.5907
129.5006
128.1685
128.1285
127 6477
127.5977
127.0769
126.2155

NN e

82.6084
77.4805
#7.1600
76.8395

S/
I

- —— 50.9497

0S

- — 421161

| 24.8995
o - — 247593
211738

°] __— -1.3509
- ——— -2.3624

S59



compound 3da (dr = 88/12)

|
O3\
1158 NYd

SN

7

W

7.3590
7.3357
7.3223
7.3174
7.3040
7.2783
7.2600
7.2576
7.2490
7.2319
7.2185
7.2099
7.0987
7.0768
6.7506
6.7359
6.7139

(5109 ul ZHN 66€)
S
\

(ud)g

e T

~—— 548
= 2.01

—1.98

3.7674
3.1212
3.1090
3.0931
3.0796
3.0650
3.0528
2.6997
2.6887
2.6680
2.6570
2.6374
2.6252
2.1891
2.1769
2.1683
2.1561
2.1451
2.1402
2.1292
2.1243
2.1121
2.1072
2.0962
1.7017
1.6687
1.6369
1.6076
1.2130
1.1886
0.7219
0.7146
0.7012
0.6938
0.5033
0.4825
0.4703
0.4507
0.4336
0.2027
0.1734
0.0757
0.0525
0.0244
-0.0208
-0.1124
-0.1405

N 298

e

-
gt

\ 0.12

==- \\ 0.88

—— 12.06

300
296
303

200
<~ oo

7N S T T

Ndd

S60



compound 3da (dr = 88/12)

S.
I

14
I

(510@D uI ZH 001)

O3\

"11g¢eNUd

IS
/\
SN SN

(uid)g

AL

157.9143

140.2872
139.0653

133.7371

128.4590
128.2487
127.4374

113.5360

82.6585

77.4705
77.1600

Wdd

S61

76.8395

55.3464

50.1684

41.5151

25.3002
24.9596
23.7077

0.5521
-0.1891
-1.0304
-2.6929



compound 3ea (dr = 89/11)

[
—_
IS
N
jy

(5100 u zHN 66€)

7.3761
7.3712
7.3675
7.3565
7.3516
7.3467
7.3382
7.3333
7.3284
7.2954
7.2905
7.2857
7.2710
7.2637
7.2600
7.2563
7.2539
7.2502
7.2417
7.2343
7.2307
7.2234
7.2209
7.2172
7.2136
7.0939
7.0890
7.0743
7.0682
7.0169
7.0010
6.9815
3.1444
3.1322
3.1175
3.1028
3.0894
3.0760
2.7119
2.6997
2.6802
2.6692
2.6484
2.6374
2.2966
2.2880
2.2001
2.1927
2.1879
2.1793
2.1683
2.1573
2.1512
2.1402
2.1366
2.1243
2.1195
2.1072
1.7273
1.7102
1.6943
1.6833
1.6784
1.6638
1.6528
1.6308
1.2142
1.2045
1.1886
0.7293
0.7207

=

2.99

TZ.0U

294

299

297

Ndd

S62

0.7085
0.6999
0.5509
0.5411
0.5204
0.5094
0.4886
0.4715
0.4556
0.4385
0.2101
0.1746
0.0696
0.0525
0.0183
-0.0245
-0.1259
-0.1613



compound 3ea (dr = 89/11)

7] <
—_
— —
o
| S
<
J— T
o N
_ 5
O
] W)
)
] D
&
o
| - — 146.4066
. - — 1402772
. _ 1337571
128.5191
. _/_ 128.1485
R = = = - § 127.9883
B 1274775
N I\ 126.0252
a_|
o
- — 826785
. 77.4805
- 771600
S TN 768495
_ — 576099
o |
o
- — 467832
25.4103
B— — - % 25.3302
_ 24.7493
. TN 21.8649
0.4419
ol — - <_—— -0.1590
— -1.0905
. T— 3.0335
o
.

S63



compound 3fa (dr = 89/11)

7.3247
7.3223
7.3162
7.3113
7.3064
7.3028
7.2991
7.2930
7.2881
7.2832
7.2771
7.2734
7.2600
7.2539
7.2502
7.2453
7.2392
7.2258
7.2234
7.2197
7.2075
7.2050
7.1989
7.1220
7.1158
7.1097
7.1012
7.0939
7.0853
7.0804
7.0719
6.8691
] 6.8618
6.8544
6.8471
6.8373
7 6.8324
6.8263
6.8153
6.8104
- 6.8031
3.1016
3.0870
2.7205
2.7095
2.6887
26777
2.6570
2.6460
2.1915
2.1842
2.1781
2.1720
2.1610
2.1500
2.1451
2.1329
2.1292
2.1170
2.1121
2.1011
1.6797
1.6467
1.6332
1.6223
1.6161
1.5844
1.2216
1.2155
1.2093
1.1935
0.7317
0.7244
0.7097
0.7036
0.5057
0.4947
0.4764
0.4617
0.4495
0.4434
0.1966
0.1722
0.1026
0.0720
0.0488
0.0061
-0.0941
0.1124

E|

(51000 ur ZHN 66€)

%— 201 -

o—
E_ 3.01

Wdd

S64



compound 3fa (dr = 89/11)

7 =
o
i o
<
J— I
o N
_ 5
S
- o =4 —— 1625615
. - o 3 ——— 160.1478
a—
o
_ _ 1425907
| _ 142.5607
T~ 140.0168
] - ——— 133.6670
128.7094
7 _ é 128.6292
N - 128.5491
S X 127.4975
_ _ —— 1148981
114.6878
a—]
o
- —— 827586
7 77.4805
77.1600
o 76.8395
g— - —— 502386
i - ———— 41.5452
o ~ __— 252901
B = = 250097
T 238179
0.5521
o - _ =" 515%0
= - ——— -1.2808
i TN 25026
ol
<

S65



compound 3ga (dr = 94/6)

7.3748
7.3712
7.3651
7.3480
7.3443
7.3357
7.3296
7.3247
7.3089
7.3040
7.2942
7.2905
7.2857
7.2710
7.2600
7.2551
7.2356
7.2221
7.2148
7.1928
7.0853
7.0670
7.0621
7.0450
7.0279
7.0108
7.0071
6.9925
6.9851
6.9741
6.9717

(51000 ur ZHN 66€)

IP\_X 2.02

— —— 421
_ ;—3—\ 3.01

3.4889
3.4779
— 3.4596
3.4473
3.4302
3.4192
3.0259
3.0149
2.9941
2.9831
2.9636
2.9526
2.3674
2.2673
2.1610
2.1500
2.1451
2.1329
2.1292
2.1170
10'19 2.1121

28 2.1011
e— ~_, 1.03

=

- e

- )
=

X

\ 0.06

1 7~ \\y 0.94

X

1.2081
1.1813
0.7036
0.6718
0.5045
0.4874
0.4703
0.4544
0.2052
0.1917
0.1148
0.1062
0.0488
0.0146
-0.1295

301
296

303

300

S66



compound 3ga (dr = 94/6)

((10@D ur zHW 001)

AN |

"1gteNUd

IS
aN \ew

/

(ud)g

144.6639

140.1069
134.6585
133.7271
129.9913
128.5792
127.5175
126.3758
125.8750
125.5144

82.6785
77.4805

S67

A

77.1600
76.8495

45.0205
40.8441

25.3002
24.9596
21.7848
19.8317

0.6823
-0.0388
-0.7099
-2.3123



compound 3ha (dr = 94/6)

Wdd

| 0.06

= \ 0.94

L
— T 9. 10
287
=

-

(5100 u ZHIN 66€)

o

3.00
T

209

— ~ o0z

— 3.03
T

£ __
=
- e

S68

Iy



compound 3ha (dr = 94/6)

S.
I

14
I

Wdd

(]10ad U zH 001)

N
"11S%8NYd

SN SN

141.7294
140.1971
136.5615
135.8604
133.6069
130.6023
128.5491
128.4089
127.4875
125.5745

AN

82.6685
77.4805

S69

=7+.1600
76.8395

— 45.7917

35.0051

25.3002
24.9797
22.3056
21.7848
17.8687

AN

0.5921
0.2716
-1.2407
-2.7330

/IN



compound 3ia (dr = 93/7)

8.5317
8.5109
8.1554
8.1347
7.8708
7.8513
7.8329
7.6631
7.6399
7.6192
7.5471
7.5239
7.5068
7.4909
7.4860
74774
7.4603
7.4432
7.4298
7.4115
7.3345
7.3150
7.2954
7.2600
7.2417
7.2258
7.1940
7.1757
7.1586

(510@D uI ZHW 66€)

4.2072
41974
41791
4.1693
4.1498
41388
3.7344
3.7247
3.7039
3.6929
3.6721
3.6623
2.3797
2.3687
2.3638
2.3516
2.3479
2.3357
2.3320
2.3198
1.7334
1.7017
1.6687
1.6369
1.6149
1.2973
1.2252
1.1959
0.9345
0.8954
0.8636
0.7903
0.7732
0.6511
0.6340
0.6181
0.6010
0.1979
0.1722
0.1649
0.1209
0.1038
= ~ 2:92 - -0.1100

E .
( TN 01760

S70

3.0 1

[ NS e T T

Ndd




compound 3ia (dr = 93/7)

|
"11S%8NYd

SN SN

/

yA
|
(¢10@o ur zHW 001)
IS
\

(uid)g

142.6008
140.0268
133.9274
133.6670
131.6739
128.9998
128.5091
127.4074
126.1855
125.5745
125.4043
125.1238
123.9721
122.9305

AN

82.7085
77.4805
7F.1600
76.8395

7
I

0S

- — 43.8387
- —— 41.6553

o _ __— 25.2801
o T~ 24.9797

- T~ 22.3456

— o 0.7624

o—| — = — 00212
- —— -0.8801

_ TN -2.2022

Ndd

S71



compound 3ja (dr = 88/12)
7.7633
7.7462
7.7267
7.7059
7.6949
7.6839
7.6741
7.6167
7.5972
7.4579
7.4542
7.4408
7.4371
7.4225
7.4176
7.4029
7.4005
7.3858
7.3663
7.3626
7.3553
7.3406
7.3357
7.3272
7.3235
7.3076
7.3040
7.2857
7.2600
7.2185
7.2148
7.2001
7.1928
7.1879
7.1830
7.1769
7.1586
7.1427
7.1378
3.3374
3.3240
3.3093
2.9428
2.9318
2.9123
2.9013
2.8805
2.8695
2.3002
2.2917
2.2868
2.2783
2.2673
2.2550
2.2502
2.2379
2.2343
2.2233
2.2172
2.2062
1.8690
1.8507
1.8373
1.8055
1.7725
1.2607
1.2570
1.2460
1.2191
0.8135
0.8062
9.7928
0.7854
0.7146
0.6999
0.6865
0.6682
0.5827
0.5656
0.5497
0.5326
0.2418
= 303 0.2003
N 0.1563
0.1392
0.1050
0.0659
-0.1112
-0.1540

(512a@9 vl ZHIN 66€)

(ud)g

5.06

p= \ 0.12

=" \ 0.88

= \\ 1.00

Ndd

S72



compound 3ja (dr = 88/12)

— —
—
o
- o
_ <
I
N N
~— —_
o >
— (@)
)
- @)
L
a—
S 144.4436
_ _/_ 140.0368
- 133.6870
_ _ 133.6269
132.4651
_ 128.4590
— - 127.7479
| 127.6577
_ 127.6077
N = - 127.3673
S - 125.9952
125.8750
7 125.6847
124.9936
a—]
o
- —— 827386
7 77.4805
—77.1600
o 76.8395
o - ——— 511399
o
| - —— 41.2848
25.3102
& — = - 24.9997
T— 235074
0.6021
ol = % -0.1290
- -1.0404
_ N
e
=

S73



compound 3ka (dr = 86/14)

7.4713
7.4579
7.4555
7.4090
7.4042
7.3907
7.3870
7.3846
7.3809
7.3773
7.3712
7.3687
7.3638
7.3577
7.3309
7.3247
7.3174
7.3138
7.2820
7.2710
7.2673
7.2600
7.2514
7.2429
7.2380
7.2319
7.2209
7.2148
7.2111

7.2075
7.1989
7.1891

7.1757
7.1684
7.1549
7.1232
7.1195
7.1122
7.1024
7.0975
7.0914
7.0352
7.0279
7.0108
7.0047
6.9974
6.4195
6.4171

6.4098
6.4061

6.3988
6.3963
3.7625
2.8720
2.8597
2.8402
2.8292
2.8084
2.7974
2.2294
2.2184
2.2135
2.2013
2.1976
2.1866
2.1805
2.1695
1.8397
1.8079
1.7762
1.7444
4.2350
1.2289
1.2216
1.1984
0.6706
0.6450
0.6132
0.5289
0.5118
0.4959
0.4788
0.2296
0.1881

0.0794
0.0293
-0.0147
-0.1882
-0.2468

SN

(€109 ul ZHN 66€)

== - ~~, 0.86

11.99

| S S A

e

Ndd

S74



compound 3ka (dr = 86/14)

S/
I

((10@2 ur ZHN 001)

oI

N

<

140.5676
137.8134
135.8403
133.8272
128.6793
128.5792
128.3889
127.3373
121.4782
119.3149

108.7887

100.6462

82.6184

77.4805
FF

S75

A

/N

76.8395

51.2000

41.9258

32.9519

25.3302
24.9697
24.0282

0.5821
-0.1390
-0.6598
-2.8932



compound 3la (dr = 89/11)

Ndd

=" 101

\ 0.11

\\| 0.89

—505

1193

(5100 u ZHIN 66€)

SN

oI\

\ /

7.3638
7.3590
7.3431
7.3382
7.3309
7.3272
7.3223
7.3199
7.3113
7.2832
7.2783
7.2673
7.2600
7.2551
7.2514
7.2405
7.2380
7.2295
7.2258
7.2197
7.2172
7.2148
6.3963
6.3438

3.2275
3.2152
3.1981
3.1859
3.1688
3.1566
2.7559
2.7437
2.7241
2.7132
2.6936
2.6814
2.2758
2.2648
2.2196
2.0620
2.0510
2.0449
2.0339
2.0291
2.0181
2.0119
2.0010
1.6039
1.5832
1.5722
1.5404
1.5294
1.5074
1.5013
1.4805
1.2252
1.2093
1.1849
0.6853
0.6792

296

S76

9.6657
0.6596
0.4678
0.4507
0.4385
0.4300
0.4177
0.4067
0.3994
0.2198
0.2125
0.1087
0.0818
0.0488
-0.0062
-0.0110
-0.0184



compound 3la (dr = 89/11)

T 0
< >
_ = @ <
3 2
- ~I w
2 v S
1 T — =
N =
N N _
3 5 = 238
i O o %
W)
_ @) os]
- -
N—
o
o
- 1423203
— - —— 1402672
i B 1347186
- ——— 133.5969
i o 12844
_ B 128.4089
R - T 1274174
a TN 1250337
a_|
o
- — 826685
N 77.4805
— 77.1600
N TN 768395
a___|
o
_ — 43.0675
i _ — 399928
o B _ __— 253202
a - = 24.949
T~ 23.0066
. - — 152547
- — 129311
0.5921
ol _ - — 01090
e — 17715
. TN 24225
o
T
S

S77



compound 3ab (dr = 83/17)

E‘_' - ~— 1.01

\ 017

B=- ~—_ 083

A= 100

= \ 0.18

— 1.85

3.94

— 11.97

(5100 u ZHN 66€)

Ud

(ud)g=> g~ " 1s%Nng}
7\

7.2600
7.2405
7.2270
7.2209
7.2099
7.2050
7.1940
7.1891
71720
7.1549
7.1513
7.1391
7.1330
7.1244
71171
7.1134
7.1085
7.1012
7.0963
3.3875
3.3716
3.3557
3.3398
2.7486
2.7376
2.7180
2.7058
2.6875
2.6753
2.1903
2.1781
21744
2.1622
2.1573
2.1451
21414
2.1292
2.1182
2.1097
2.1011
2.0938
2.0840
2.0767
2.0608
1.7994
1.7847
1.7688
1.7517
1.7371
1.6442
1.6100
1.5942
1.5795
1.5453
1.2265
1.2167
1.2045
0.7293
0.7012
0.6474
0.6303
0.6230
0.6071
0.5521
0.5436

~ 0.18

Ndd

S78

0.5338
0.5191
0.5130
0.5033
0.4813
0.4691
0.3677
0.3298
0.2663
0.2321
-0.0330
-0.0868
-0.1747
-0.4508



compound 3ab (dr = 83/17)

"n1SCeNNg]

ud
/
SN 9N

G

(5100 ur zH 001)
IS
\

(ud)g

© - ——— 148.0892

7] B __— 128.1485
— = =— 1275376
S TT~— 1259151

- — 82.6985
n 77.4805
77.1600
76.8395

/

- —— 51.4604

0S

- —— 42.5868

__— 274234
N _ —__— 253302
B T~— 24.9697

7 — __—— 185798
- T —~— 17.6584

- ——— 2.0043
o— - ———— 0.5721

-3.7846
- - — oo

Ndd

S79



compound 3ac (dr = 88/12)

Ndd

S~ 5.30

(€100 u ZHN 66€)

ud
g3

(u|d)8/<;§'/
A
9N SN

T T ﬂﬁﬁ&%ﬁ?ﬁﬁﬁﬁ

~ TZ0%

=g

_.
.(..7
D
$

S80

7.2600
7.2429
7.2368
7.2209
7.2111
7.1623
7.1537
7.1427
71317
7.1256
7.1195
7.1110
3.1603
3.1468
3.1322
3.1187
3.1053
3.0919
2.7168
2.7046




compound 3ac (dr = 88/12)

RURE

Ud
aIN SN

/

((12QD Ut ZHN 001)
S
\

(uid)g

—— 147.6485

] 128.0784
= - = 127.4074

B— B TT~— 126.0052

82.6985
77.4705
= 77.1600
76.8395

\ |

S/
I

- —— 50.9296

0S

- — 41.5752

o B __— 253302
o T~ 24.9897

T - — 20.0821

7.8833
4.4180

- —_— 11229
R —

0.2816

Ndd

S81



compound 3ma (dr = 84/16)

Ud

(510QD Ul ZHIN 66€)
aN

== \ 0.16

12.04

ﬁ
1.2252
1.2118
1.2069
1.1971
B s
£
%

Ndd
O«
N
(2]
N
~

S82



compound 3ma (dr = 84/16)

(€12@o ur zHIN 001)

ud

SN

"115%8NYd

W

(ud)g

s

!
/

N
SN SN

146.3866

140.2571

133.7471
128.5091
128.1385
127.9782
127.4675
126.0152

82.6685
77.4805

S.
I

14
I

S&3

7%1600
76.8395

57.5899

46.7732

25.4003
24.7393
21.8649

0.4419
-0.1690
-1.1005
-3.0535



compound 3na (dr = 82/18)

7.3590
7.3541
7.3345
7.3296
7.3260
7.3211
7.3162
7.3101
7.2600
7.2514
7.2466
7.2417
7.2368
7.2307
7.2258
7.2209
7.2172
7.2124
7.2062
7.2038
7.2001
7.1953
7.1928
7.1891
7.1745
7.1720
7.1610
7.1562
7.1488
7.1439
7.1378
7.1342
71171
7.1134
7.0926
7.0755
7.0597
7.0560
7.0389

|
"1S¢eNUd

13 19

!
/\

(100 ur zHN 66€)
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compound 6 (dr = 92/8)
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compound 8 (dr = 92/8)
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