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1. General

All reactions were carried out using standard Schlenk techniques under an inert
atmosphere. All reagents were purchased from commercial sources and used without
further purification unless otherwise noted. NMR spectra were recorded on JEOL ECZ-
400 (400 MHz for *H NMR, 100 MHz for 13C NMR), JEOL ECA-600 (600 MHz for
'H NMR, 150 MHz for 3C NMR), JEOL JNM-LA400 (400 MHz for 'H NMR,
100 MHz for 1*C NMR) spectrometers. Proton and carbon chemical shifts are reported
relative to tetramethylsilane (TMS, § 0.00 (*H NMR, 3C NMR)) or the residual solvent
signal (CHClIs (& 7.26 for *H NMR or § 77.16 for 3C NMR), CH.Cl, (5 5.23 for
!H NMR or & 53.84 for 2°C NMR)) was used as an internal reference. HRMS were
measured on a JEOL JMS-700 spectrometer. Bis(4-bromophenyl)silane! and 5H-
dibenzo[b,d]silole? were prepared according to the literature procedures or modified
procedures.

2. Substrate synthesis

3-Bromo-N,N-dimethylaniline (S1)
Me,N Br Compound S1 was synthesized according to the reported method.?
\©/ A mixture of 3-bromoaniline (10.0 mmol), iodomethane (22.0 mmol)
and K.CO; (22.0 mmol) in DMF (80 mL) was refluxed at 75 °C. After
completion of the reaction as monitored by TLC, the mixture was poured into an
aqueous NaHCO, solution and extracted with EtOAc. The organic layer was washed
with brine, dried over Na,SO4 and concentrated in vacuo. Purification by column
chromatography on silica gel afforded N,N-dimethylaniline (1.80 g, 90%). *H NMR
(400 MHz, CDCls): ¢ 7.08 (dd, J = 8.2, 8.2 Hz, 1H), 6.84-6.81 (m, 2H), 6.64-6.61 (m,
1H), 2.94 (s, 6H). The analytical data is in accordance with the previous report.*

Cul (10 mol%)
K3PO4 (2.0 equiv)

RN Br HO NR;  picolinic acid (20 mol%) RN o NR;
= | . - “ |
S DMSO, 90°C, 24 h s
R R

Scheme S1: Synthesis of diaryl ethers 1a.

3,3"-Oxybis(N,N-dimethylaniline) (1a)
Me,N o NMe, Compound la was synthesized a(_:cording to the
\©/ \©/ reported method® To a mixture of 3-
(dimethylamino)phenol (987 mg, 7.20 mmol), Cul
(114 mg, 0.600 mmol), 2-picolinic acid (148 mg, 1.20 mmol) and K3PO4 (2.55 g,
12.0 mmol) in DMSO (15 mL) at room temperature was added 3-bromo-N,N-
dimethylaniline (S1, 1.20 g, 6.00 mmol) and the mixture was stirred vigorously at 90 °C
for 24 h. The reaction mixture was cooled to room temperature, filtered with Celite and

washed with EtOAc (150 mL). The filtrate was diluted with EtOAc (250 mL) and
washed with brine (3 x 500 mL). The aqueous layers were extracted with EtOAc (2 x
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400 mL). The combined organic layers were dried over Na;SOs and the solvent
removed in vacuo. Purification by column chromatography (eluent: hexane/EtOAc
20:1 to 10:1) gave compound 1a as white solid (1.14 g, 76% yield). *H NMR (400 MHz,
CDCl3) ¢ 7.15 (dd, J = 8.0, 8.0 Hz, 2H), 6.44-6.48 (m, 4H), 6.35 (dd, J = 8.0, 1.6 Hz,
2H), 2.93 (s, 12H); *C NMR (100 MHz, CDCls) 6 158.5, 152.2, 129.9, 107.5, 106.9,
103.5, 40.7; HRMS(EI*) Calcd for C16H20N20 ([M]*) 256.1570, Found 256.1578.

1,1'-[Oxybis(3,1-phenylene)]dipyrrolidine (1b)
Compound 1b was obtained in 56% vyield (355 mg,
Cl\\l o N 1.12 mmol) following the same method as described for
\©/ \©/ la by the reaction between 1-(3-
bromophenyl)pyrrolidine® (452 mg, 2.00 mmol) and 3-
(pyrrolidin-1-yl)phenol (392 mg, 2.40 mmol). *H NMR (400 MHz, CDClz) 6 7.13 (dd,
J=8.2, 82 Hz, 2H), 6.28-6.31 (m, 6H), 3.23-3.27 (m, 8H), 1.96-2.00 (m, 8H); **C
NMR (100 MHz, CDCls) ¢ 158.5, 149.4, 129.9, 106.7, 105.8, 102.5, 47.8, 25.6;
HRMS(EI") Calcd for C20H24N20 ([M]") 308.1883, Found 308.1890.

5-Bromo-2-chloro-N,N-dimethylaniline (S2)’
Me,N gr 10 a solution of 5-bromo-2-chloroaniline (1.65 g, 8.00 mmol,
:©/ 1.0 equiv) in dry DMF (30 mL) were added Mel (2.49 mL,
Cl 40.0 mmol, 5.0 equiv) and NaH (1.75 g, 40.0 mmol, 5.0 equiv;
60 wt % in mineral oil). After 1 h, the reaction was quenched with water (15 mL) and
brine (25 mL) and Et20O (25 mL) were added. The organic layer was separated, washed
with brine (2 x 25 mL), dried over anhydrous MgSOyg, filtered and concentrated. The
crude product was then purified by column chromatography (eluent: hexane/EtOAc
19:1) on silica gel to give 5-bromo-2-chloro-N,N-dimethylaniline as colorless oil
(1.66 g, 89%). 'H NMR (400 MHz, CDCl3) § 7.19 (d, J = 8.2 Hz, 1H), 7.15 (d, J = 2.3
Hz, 1H), 7.05 (dd, J = 8.2, 2.3 Hz, 1H), 2.81 (s, 6H); *C NMR (100 MHz, CDCl3) §
151.7,131.9, 127.1, 126.0, 123.4, 120.9, 43.7; HRMS(EI") Calcd for CsHeBrCIN ([M]")
232.9607, Found 232.9609.

2-Chloro-5-(3-(dimethylamino)phenoxy)-N,N-dimethylaniline (1c)

Me,N o NMe, Compound 1c was obtained in 62% yield (449 mg,
JQ/ \©/ 1.55 mmol) following the same method as described
Cl for 1a by the reaction between S2 (586 mg, 2.50 mmol)
and 3-(dimethylamino)phenol (412 mg, 3.00 mmol). *H NMR (400 MHz, CDCl3) 6
7.24 (d, J = 8.7 Hz, 1H), 7.17 (dd, J = 8.2, 8.2 Hz, 1H), 6.78 (d, J = 2.7 Hz, 1H), 6.56
(dd, J = 8.7, 2.7 Hz, 1H), 6.49 (dd, J = 8.5, 2.5 Hz, 1H), 6.39 (dd, J = 2.3, 2.3 Hz, 1H),
6.32 (dd, J = 8.0, 2.1 Hz, 1H), 2.93 (s, 6H), 2.79 (s, 6H); *C NMR (100 MHz, CDCls)
0 157.9, 156.9, 152.2, 151.6, 131.2, 130.1, 121.8, 112.9, 111.0, 108.0, 106.8, 103.4,

43.8, 40.6; HRMS(EI™) Calcd for C16H19CIN20 ([M]*) 290.1180, Found 290.1187.
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5-(3-(Dimethylamino)phenoxy)-N,N,2-trimethylaniline (1d)
Me,N o NMe, Compound 1d was obtained in 52% yield (354 mg,
U \©/ 1.31 mmol) following the same method as described for
Me la by the reaction between 3-bromo-N,N,6-
trimethylaniline’ (535 mg, 2.50 mmol) and 3-(dimethylamino)phenol (412 mg, 3.00
mmol). *H NMR (400 MHz, CDCls) 6 7.15 (dd, J = 8.2, 8.2 Hz, 1H), 7.07 (d, J = 8.2
Hz, 1H), 6.76 (d, J = 2.7 Hz, 1H), 6.58 (dd, J = 8.2, 2.7 Hz, 1H), 6.46 (dd, J = 8.0, 2.1
Hz, 1H), 6.41 (dd, J = 2.3, 2.3 Hz, 1H), 6.31 (dd, J = 7.8, 1.8 Hz, 1H), 2.93 (s, 6H),
2.67 (s, 6H), 2.28 (s, 3H); *C NMR (100 MHz, CDCls) 6 158.7, 155.8, 154.0, 152.2,
131.8, 130.0, 126.6, 112.7, 109.9, 107.4, 106.4, 103.1, 44.2, 40.7, 18.1; HRMS(EI+)
Calcd for C17H22N20 ([M]™) 270.1727, Found 270.1732.

3-Bromo-N,N,5-trimethylaniline (S3)’
Me,N gr The same method as described for S2. 3-Bromo-5-methylaniline
(1.12 g, 6.00 mmol, 1.0 equiv), K.COs3 (7.50 g, 54.0 mmol,
\Q/ 9.0 equiv), Mel (4.26 g, 30.0 mmol, 5.0 equiv) and DMF (15 mL).
Me The crude product was then purified by column chromatography
(eluent: hexane/EtOAC 9:1) on silica gel to give the desired compound as colorless oil
(1.00 g, 78%). *H NMR (400 MHz, CDCls) 6 6.67-6.65 (m, 2H), 6.43 (s, 1H), 2.92 (s,
6H), 2.27 (s, 3H); °C NMR (100 MHz, CDCls) ¢ 151.7, 140.5, 123.3, 120.2, 112.6,
111.9, 40.6, 21.8; HRMS(EI") Calcd for CoH12BrN ([M]*) 213.0148, Found 213.0154.

3-(3-(Dimethylamino)phenoxy)-N,N,5-trimethylaniline (1e)
Me,N 0 NMe, Compound le was obtained in 54% yield (369 mg,
\©/ 1.36 mmol) following the same method as described
\Q/ for 1a by the reaction between S3 (535 mg, 2.50 mmol)
Me and 3-(dimethylamino)phenol (412 mg, 3.00 mmol).
'H NMR (400 MHz, CDCls) 6 7.15 (dd, J = 8.0, 8.0 Hz, 1H), 6.44-6.48 (m, 2H), 6.35
(dd, J=8.0, 1.1 Hz, 1H), 6.27 (dd, J = 2.3, 2.3 Hz, 2H), 6.19 (s, 1H), 2.93 (s, 6H), 2.91
(s, 6H), 2.26 (s, 3H); *C NMR (100 MHz, CDCls) 6 158.4, 158.4, 152.1, 152.0, 140.0,

129.9, 108.3, 107.8, 107.5, 107.0, 103.6, 100.8, 40.8, 40.7, 22.1; HRMS(EI*) Calcd for
C17H22N20 ([M]") 270.1727, Found 270.1729.

N,N-Dimethyl-3-(3-(methylthio)phenoxy)aniline (1f)
Me,N o SMe Compound 1f was obtained in 44% vyield (285 mg,
\©/ \©/ 1.10 mmol) following the same method as described for
la by the reaction between  3-bromo-N,N-
dimethylaniline (508 mg, 2.50 mmol) and 3-(methylthio)phenol (412 mg, 3.00 mmol).
'H NMR (400 MHz, CDCls) 6 7.15-7.23 (m, 2H), 6.91-6.96 (m, 2H), 6.76 (dd, J = 8.2,
1.1 Hz, 1H), 6.49 (dd, J = 8.0, 2.1 Hz, 1H), 6.41 (dd, J = 2.3, 2.3 Hz, 1H), 6.33 (dd, J
= 8.2, 1.8 Hz, 1H), 2.93 (s, 6H), 2.45 (s, 3H); *C NMR (100 MHz, CDCls) 6 158.2,
157.8, 152.2, 140.2, 130.1, 129.9, 120.8, 116.4, 115.2, 108.0, 107.1, 103.7, 40.6, 15.7;

HRMS(EI") Calcd for C15sH17NOS ([M]*) 259.1025, Found 259.1032.
Bis(3-(pyrrolidin-1-yl)phenyl)sulfane (1g)
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Compound 1g was synthesized according to a reported
Cl\\l s ,\D method.®2 A Schlenk flask was charged with bis(3-
\©/ \©/ bromophenyl)sulfane® (313 mg, 0.910 mmol,
1.00 equiv), pyrrolidine (226 pL, 2.73 mmol, 3.0 equiv),
NaOt-Bu (262 mg, 2.73 mmol, 3.0 equiv), Pd(dba). (21.6 mg, 80.0 umol, 4.00 mol %),
BINAP (67.0 mg, 110 umol, 12.0 mol %), and toluene (1.0 mL) under N2. The flask
was immersed in an oil bath and heated to 80 °C with stirring overnight. The mixture
was cooled to room temperature, filtered over Celite, and concentrated. The crude
product was then purified by column chromatography (eluent: hexane) on silica gel to
give 1g as white solid (173 mg, 59%). 'H NMR (400 MHz, CDCl3) ¢ 7.12 (dd, J = 7.8,
7.8 Hz, 2H), 6.62-6.64 (m, 4H), 6.42-6.44 (m, 2H), 3.22-3.25 (m, 8H), 1.96-1.99 (m,
8H); 3C NMR (100 MHz, CDCls) ¢ 148.4, 136.6, 129.7, 118.0, 114.0, 110.4, 47.7,
25.6; HRMS(EI") Calcd for C20H24N2S ([M]") 324.1655, Found 324.1660.

3,3'-Thiobis(N-benzyl-N-methylaniline) (1h)
Ph pn Compound 1h was obtained in 71% yield following the
WN S Nf same method as described for 1g by the reaction
Me” \©/ \©/ "Me between  bis(3-bromophenyl)sulfan® (258  mg,
0.750 mmol) and benzylmethylamine (218 mg,
1.80 mmol). *H NMR (400 MHz, CDCls) 6 7.29 (dd, J = 7.3, 7.3 Hz, 4H), 7.16-7.25
(m, 6H), 7.10 (t, J = 8.0 Hz, 2H), 6.76 (dd, J = 2.1, 2.1 Hz, 2H), 6.66 (d, J = 7.8 Hz,
2H), 6.59 (dd, J = 8.5, 2.5 Hz, 2H), 4.48 (s, 4H), 2.97 (s, 6H); **C NMR (100 MHz,
CDCls) ¢ 150.3, 138.8, 136.5, 129.8, 128.7, 127.0, 126.8, 119.1, 114.5, 111.1, 56.6,
38.7; HRMS(EI") Calcd for CasH2sN2S ([M]") 424.1968, Found 424.1971.

3. General procedure for the borane-catalyzed double sila-Friedel—
Crafts reaction and spectral data of six-membered silacycles 3

A test tube with a screw cap equipped with a magnetic stirring bar was charged
diaryl ether 1a (64.1 mg, 0.250 mmol, 1.00 equiv) and tris(pentafluorophenyl)borane
(B(CgFs)3, 3.80 mg, 0.00750 mmol, 3.0 mol %). The tube was evacuated and filled with
nitrogen. Chlorobenzene (0.40 mL) was added via syringe. Diphenylsilane 2a
(0.140 mL, 0.750 mmol, 3.0 equiv) was then added to the mixture (if necessary, 2,6-
lutidine (2.20 uL, 0.0190 mmol, 7.5 mol %) was also added). The test tube was closed
with a screw cap and the reaction mixture was stirred at 140 °C (oil bath) for 24 h. After
completion of the reaction, the mixture was cooled to room temperature.
Dichloromethane (10 mL) were added. The crude product was purified by column
chromatography on silica gel (eluent: hexane/EtOAc 25:1) to give compound 3a as
white solid (106 mg, 97% yield).
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Phenoxasilin 3a
Me,N o NMe, “H NMR (400 MHz, CDCls) § 7.58 (dd, J = 7.8, 1.4 Hz,
\©[ U 4H), 7.28-7.38 (m, 8H), 6.52-6.54 (m, 4H), 2.98 (s,
Si 12H); BC NMR (100 MHz, CDCl3) ¢ 162.1, 153.2,

136.09, 136.06, 135.9, 129.4, 127.9, 108.3, 102.3, 100.6,
40.3; HRMS(EI*) Calcd for CosH2sN20Si ([M]*) 436.1965, Found 436.1972.

PH Ph

Phenoxasilin 3b
Me,N o) NMe, Compound 3b was obtained as white solid (62.5 mg,
\©: D/ 83%) from diaryl ether 1a (51.3 mg, 0.200 mmol) with
Si 2,6-lutidine. *H NMR (400 MHz, CDCl3) § 7.52-7.54
(m, 2H), 7.29-7.31 (m, 5H), 6.54 (d, J = 2.5 Hz, 1H),
6.50-6.52 (m, 3H), 2.99 (s, 12H), 0.70 (s, 3H); *C NMR (100 MHz, CDCls) § 161.7,

153.1, 138.6, 135.3, 134.8, 129.2, 127.9, 108.2, 104.0, 100.6, 40.4, -2.0; HRMS(EI*)
Calcd for C2sHasN20Si ([M]") 374.1809, Found 374.1811.

PH Me

Phenoxasilin 3c
Me,N o NMe, Compound 3c was obtained as white solid (77.2 mg,
\©: U 91%) from diaryl ether 1a (64.1 mg, 0.250 mmol) with
Si 2,6-lutidine. *H NMR (400 MHz, CDCls) 6 7.32 (d, J =
Et’ Et 8.2 Hz, 2H), 6.54 (dd, J = 8.0, 2.1 Hz, 2H), 6.47 (d, J =
2.3 Hz, 2H), 2.99 (s, 12H), 0.85-0.90 (m, 10H); **C NMR (100 MHz, CDCl3) § 162.0,

152.8, 134.8, 107.8, 103.5, 100.7, 40.4, 7.8, 6.6; HRMS(EI") Calcd for CaoH2sN2OSi
([M]") 340.1965, Found 340.1974.

Phenoxasilin 3d
Me,N o NMe, Compound 3d was obtained as white solid (56.6 mg,
\©: j@/ 63%) from diaryl ether 1a (64.8 mg, 0.253 mmol) with
St 2,6-lutidine. *H NMR (400 MHz, CDCls) 6 7.60 (dd, J
PR H =7.5,1.6 Hz, 2H), 7.28-7.38 (m, 5H), 6.52 (dd, J = 6.4,
2.3 Hz, 4H), 5.42 (s, 1H), 3.00 (s, 12H); **C NMR (100 MHz, CDCl3) ¢ 161.9, 153.3,

136.3, 136.0, 135.5, 129.8, 128.1, 108.2, 100.6, 100.2, 40.3; HRMS(EI") Calcd for
Ca2H24N20Si ([M]") 360.1652, Found 360.1656.

Phenoxasilin 3e
Compound 3e was obtained as white solid (98.1 mg,

Me,N o NMe,
\©i j@/ 83%) from diaryl ether 1a (51.3 mg, 0.200 mmol). *H
Si NMR (400 MHz, CDCls) § 7.40-7.47 (m, 8H), 7.30
Q Q (dd, J = 4.1 Hz, 2H), 6.51-6.55 (m, 4H), 3.00 (5, 12H):
Br Br 13C NMR (100 MHz, CDCls) § 162.1, 153.3, 137.4,
135.7, 134.6, 131.2, 124.7, 108.4, 100.9, 100.6, 40.3;
HRMS(EI") Calcd for CagH26Br2N20Si ([M]*) 592.0176, Found 592.1083.
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Phenoxasilin 3f
Compound 3f was obtained as white solid (83.9 mg,

Me,N o NMe
\@ j@/ 96%) from diaryl ether 1a (51.3 mg, 0.200 mmol). *H
Si NMR (400 MHz, CDCls) ¢ 7.89 (d, J = 7.3 Hz, 2H),
7.43-7.47 (m, 4H), 7.19 (dd, J = 7.3, 7.3 Hz, 2H), 6.99
(d, J=8.2 Hz, 2H), 6.58 (d, J = 2.3 Hz, 2H), 6.39 (dd, J
=8.2, 2.3 Hz, 2H), 2.99 (s, 12H); *C NMR (100 MHz, CDCl3) § 163.2, 153.6, 148.9,

137.5, 135.9, 134.5, 130.9, 127.9, 120.7, 108.1, 100.6, 99.4, 40.3; HRMS(EI*) Calcd
for CagHasN20Si ([M]") 434.1809, Found 434.1814.

Phenoxasilin 3g

Compound 3g was obtained as white solid (78.1 mg,

G\J O '\D 80%) from diaryl ether 1b (61.7 mg, 0.200 mmol). H
\©: j@/ NMR (400 MHz, CDCl,) ¢ 7.55 (dd, J = 8.0, 1.6 Hz,
> 4H), 7.30-7.39 (m, 8H), 6.40 (dd, J = 8.2, 2.3 Hz, 2H),

6.34 (d, J = 2.3 Hz, 2H), 3.30-3.33 (m, 8H), 1.99-2.02
(m, 8H); °C NMR (100 MHz, CD,Cl) § 162.2, 151.0, 136.7, 136.1, 135.9, 129.6,
128.0, 108.4, 101.1, 99.9, 47.9, 25.8; HRMS(EI") Calcd for Cs2H32N20OSi ([M]")

488.2278, Found 488.2284.

PH Ph

Phenoxasilin 3h
Me,N o NMe, Compound 3h was obtained as white solid (92.6 mg,
j@[ U 94%) from diaryl ether 1c (61.1 mg, 0.210 mmol). *H
Cl Si NMR (400 MHz, CDCl3) ¢ 7.57 (d, J = 6.4 Hz, 4H),
Ph Ph 7.33-7.44 (m, 8H), 6.89 (s, 1H), 6.52-6.57 (m, 2H),
3.01 (s, 6H), 2.86 (s, 6H); *C NMR (100 MHz, CDCl3) 6 161.8, 160.0, 153.3, 153.1,

136.3, 136.1, 136.0, 134.9, 129.9, 128.1, 122.0, 111.0, 109.7, 108.7, 101.2, 100.4, 43.7,
40.3; HRMS(EI") Calcd for CosH27CIN2OSi ([M]*) 470.1576, Found 470.1582.

Phenoxasilin 3i
Me,N o NMe, Compound 3i was obtained as white solid
jiji j@/ (95.2 mg, >99%) from diaryl ether 1d (54.1 mg,
Me Si 0.200 mmol). *H NMR (400 MHz, CD,Cly) ¢ 7.56 (dd,
Ph Ph J =8.0, 1.6 Hz, 4H), 7.32-7.39 (m, 7H), 7.26 (s, 1H),
6.82 (s, 1H), 6.56 (dd, J = 8.2, 2.3 Hz, 1H), 6.50 (d, J = 2.3 Hz, 1H), 2.99 (s, 6H), 2.74
(s, 6H), 2.24 (s, 3H); *C NMR (100 MHz, CD,Cl,) 6 162.2, 160.0, 156.4, 153.7, 137.2,

136.1, 136.0, 135.9, 129.9, 128.2, 126.4, 108.7, 108.6, 107.6, 101.6, 100.5, 43.9, 40.3,
18.3; HRMS(EI*) Calcd for C29H30N,0Si ([M]*) 450.2122, Found 450.2127.
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Phenoxasilin 3j
Me,N o) NMe, Compound 3j was obtained as white solid (72.5 mg,
\Qi j@/ 81%) from diaryl ether 1e (54.1 mg, 0.200 mmol) with
S 2,6-lutidine. *H NMR (400 MHz, CDCls) 6 7.63 (dd, J
Me PhPh = 7.8, 1.8 Hz, 4H), 7.30-7.35 (m, 6H), 7.24 (t, J = 4.3
Hz, 1H), 6.43-6.48 (m, 3H), 6.36 (d, J = 2.3 Hz, 1H), 3.00 (s, 6H), 2.96 (s, 6H), 2.17 (s,
3H); **C NMR (100 MHz, CDCls) 6 162.7, 161.4, 153.1, 153.0, 146.1, 136.3, 136.1,

136.0, 129.3, 127.9, 109.4, 108.3, 103.6, 101.5, 100.0, 98.8, 40.3, 40.2, 24.7;
HRMS(EI*) Calcd for C2oH3oN20Si ([M]*) 450.2122, Found 450.2126.

Phenoxasilin 3k

Me,N o SMe The_ mixtur_e of §k and the hydrosil_ane 3k’ produ_ced via
\@ j@/ a single sila-Friedel-Crafts reaction was obtained as
Si white solid (60.1 mg, 68% vyield of 3k and 3k’(3k:3k’ =
PH Ph 92:8)) from diaryl ether 1f (52.0 mg, 0.200 mmol). ‘H
NMR (400 MHz, CDCls) § 7.64 (dd, J = 7.8, 1.4 Hz, 4H), 7.38-7.50 (m, 8H), 7.14 (d,
J=1.1Hz, 1H), 7.04 (dd, J = 8.0, 1.6 Hz, 1H), 6.62 (td, J = 8.9, 2.3 Hz, 2H), 3.08 (s,
6H), 2.58 (s, 3H); °C NMR (100 MHz, CDCls) ¢ 161.8, 161.0, 153.3, 142.7, 136.0,
135.9, 135.5, 135.1, 129.8, 128.0, 120.6, 114.6, 112.6, 108.6, 101.5, 100.6, 40.3, 15.1;

HRMS(EI") Calcd for C27H2sNOSSI ([M]*) 439.1421, Found 439.1427.

Phenothiasiline 3|
Compound 3l was obtained as white solid (46.9 mg,
Cl‘\l S N 93%) from diaryl ether 1g (32.6 mg, 0.100 mmol). *H
\@ U NMR (400 MHz, CD2Cl,) ¢ 7.46 (dd, J = 8.0, 1.6 Hz,
S 4H), 7.31-7.41 (m, 6H), 7.21 (d, J = 8.2 Hz, 2H), 6.67
(d,J=2.3Hz, 2H), 6.44 (dd, J=8.2, 2.3 Hz, 2H), 3.27—
3.30 (m, 8H), 1.97-2.00 (m, 8H); *C NMR (100 MHz, CD,Cl,) ¢ 149.0, 144.2, 136.8,

136.3, 135.2, 129.7, 128.1, 115.7, 110.2, 109.8, 47.7, 25.7; HRMS(EI") Calcd for
CazHa2N2SSi ([M]*) 504.2050, Found 504.2057.

PH Ph

Phenothiasiline 3m

Ph ph  Compound 3m was obtained as white solid (70.4 mg,
WN s ,\'l/ 58%) from diaryl ether 1h (85.5 mg, 0.200 mmol). *H
Me” \@[ j@/ Me NMR (400 MHz, CDCls)  7.50 (dd, J = 8.0, 1.6 Hz,
si 4H), 7.29-7.40 (m, 11H), 7.18-7.25 (m, 7H), 6.88 (d, J

PH Ph = 2.3 Hz, 2H), 6.59 (dd, J = 8.2, 2.3 Hz, 2H), 4.54 (s,
4H), 3.03 (s, 6H); *C NMR (100 MHz, CDCls) ¢ 150.5, 144.3, 138.6, 136.8, 136.3,
134.4, 129.6, 128.8, 127.9, 127.1, 126.7, 117.6, 110.3, 56.1, 38.5 (one carbon is
missing); HRMS(EI™) Calcd for C4oH3sN2SSi ([M]") 604.2363, Found 604.2370.
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Ammonium Salt 4

A dry round-bottomed flask equipped with a magnetic
OT(fD @OTf stirring bar was charged with 3a (175 mg, 0.400 mmol,
Me;3N O NMe; 1.00 equiv) and CH2Cl2 (5 mL). To the resultant stirring
\©i j@/ solution was added dropwise MeOTf (144 mg,
Ph/S'\Ph 0.880 mmol, 2.20 equiv) at room temperature. The
solution was stirred at room temperature for 2 h. The
reaction mixture was concentrated to remove CH.Cl; and the residue was treated with
Et2O (20 mL). The resultant solid was filtered, washed with Et,O and hexane, and dried
under vacuum to give 4 as white solid (279 mg, 91%). *H NMR (400 MHz, DMSO-ds)
57.96 (d, J = 8.2 Hz, 2H), 7.84-7.90 (m, 4H), 7.40-7.57 (m, 12H), 3.66 (s, 18H); °C
NMR (150 MHz, DMSO-de) ¢ 159.3, 150.2, 137.5, 135.4, 131.3, 130.9, 128.6, 120.7
(q,J = 322 Hz), 117.6, 116.0, 110.8, 56.3; HRMS(FAB™) Calcd for C31H34F3N204SSi

(IM-"OTf]") 615.1961, Found 615.1962.

Phenoxasilin 5

Bh o Ph Compound 5 was synthesized according to a reported method.
\@ D/ To a dry Schlenk flask equipped with a magnetic stirring bar
Si was added compound 4 (153 mg, 0.200 mmol, 1.0 equiv) and
PH Ph PdCI>(PPhs)2 (2.8 mg, 0.0040 mmol, 2.0 mol %). The flask
was sealed with a rubber septum, and evacuated/filled with nitrogen. THF (1.5 mL) was
added via syringe, and the resultant slurry was stirred for 5 min. Then
phenylmagnesium bromide (0.5 M solution in THF, 0.88 mL, 0.44 mmol, 2.2 equiv)
was added dropwise at room temperature. After 1 h, the reaction mixture was quenched
with water (1.0 mL) and 6 M HCI (3 mL), and extracted with Et.O. The organic extract
was dried over Na,SOg, filtered, and concentrated. The crude product was purified by
chromatography on silica gel (eluent: hexane/EtOAc 50:1) to give compound 5 as white
solid (87.2 mg, 87% yield). *H NMR (400 MHz, CDCls) 6 7.63-7.68 (m, 10H), 7.53 (d,
J = 1.4 Hz, 2H), 7.37-7.49 (m, 14H); *C NMR (100 MHz, CDCls) ¢ 160.9, 144.9,
140.5, 136.1, 136.0, 134.1, 130.2, 129.0, 128.3, 128.0, 127.4, 121.9, 116.8, 114.7;

HRMS(EI") Calcd for C3sH260Si ([M]*) 502.1747, Found 502.1755.
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4. X-ray structure of compound 3a

A suitable crystal of C2gH2sN2Si, phenoxasilin 3a was selected, and its X-ray
diffraction data were collected on a Rigaku Saturn70 CCD area detector with graphite
monochromated MoK radiation (A= 0.71070 A). The crystal was kept at 123 K during
data collection. The data were collected using ® scan in the 6 range of 3.154 < 20 <
62.02 deg. The data were corrected for Lorentz and polarization effects. The structures
were solved by direct methods,*® and expanded using Fourier techniques.!* Hydrogen
atoms were refined using the riding model. The final cycle of full-matrix least-squares
refinement on F2 was based on 14757 observed reflections and 585 variable parameters.
Neutral atom scattering factors were taken from Cromer and Waber.? All calculations
were performed using the Olex-2 crystallographic software package except for
refinement,'® which was performed using SHELXL-97.5 Details'* of final refinement
as well as the bond lengths and angles are summarized in the following Tables together
with the numbering scheme employed, which were drawn with ORTEP at 50%
probability ellipsoid.

Prob
Temp

I

N1
wo

39 Y

- (70316)

PLATON-Jan 30 13:23:41 2020

N
|
O
(e}

3a R~ R = 0.09 RES= 0 -96 X

Table S1 Crystal data and structure refinement for 3a.

Identification code 3a

Empirical formula Ca2sH2sN20Si
Formula weight 436.61
Temperature/K 123
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Crystal system
Space group

alA
b/A
c/A
al/’
B/°
y/I°

Volume/A3

Z

D carcg/cm?®
u/mm*

F(000)

Crystal size/mm?®
Radiation

2 ® range for data collection/®

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [I>=2 0 (1)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

triclinic
P-1
12.4645(5)
12.9987(5)
16.7305(5)
83.723(3)
73.112(3)
86.634(3)

2577.23(17)

5
1.407
0.140
1160.0

04 X 0.25

X 0.24

MoK a (M =0.71073)

45536

3.154 t0 62.02
-17 < h < 17,-18 < kK

18,-24 < |

14757 [Rint = 0.0927, Rsigma = 0.0651]

14757/0/585

1.054

R1=0.0867, wR2 =0.2276
R1=0.1064, wR2 = 0.2547
0.51/-1.08

23

Table S2 Fractional Atomic Coordinates ( X 10*) and Equivalent Isotropic
Displacement Parameters (A2X 10%) for 3a. Ueq is defined as 1/3 of of the trace of
the orthogonalised U; tensor.
Atomx

Si2
Sil
o1
02
C51
N1
C1
C17
C24
C37
C45
C56

6530.7(5)
8719.6(5)

11029.7(14)

7428.1(17)
6730.7(17)

12675.5(18)

9944.8(17)
7427.0(17)
8381.0(17)
7873.9(18)
5624.9(17)
5809.0(19)

y
4007.1(4)

2527.8(4)

1998.7(13)
2711.6(14)
5400.9(14)
-218.4(16)
1755.6(15)
1732.0(14)
3676.4(14)
3284.4(16)
3434.2(14)
6018.2(16)

VA

7117.8(3)
2672.9(3)
1340.2(10)
8522.2(11)
6699.4(12)
3117.5(15)
2834.2(13)
2994.8(13)
3299.1(12)
7010.6(14)
6569.2(12)
6611.0(14)

U(eq)
21.50(14)
21.71(14)
34.1(4)
40.4(4)
21.8(4)
39.5(5)
23.5(4)
24.0(4)
22.8(4)
26.7(4)
22.3(4)
27.8(4)
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C46
C23
C6

C22
C52
C55
C50
N2

C48
C29
C9

C49
C3

C25
C2

C38
C10
C47
C28
C21
C4

C18
C42
C53
Cl1
C30
C54
C14
C12
C19
C34
C20
N4

C5

C26
C7

N3

C27
C41
C40

5879.7(18)
7378.2(18)
10878.2(18)
6902.8(18)
7751.7(19)
5885(2)
4726.4(18)
10325(2)
4383(2)
5880.9(19)
9185.4(18)
4108(2)
10854.9(19)
9120(2)
9982.0(18)
8120(2)
10245.3(19)
5269(2)
7124(2)
6001(2)
11787.0(19)
7002(2)
8699.1(19)
7839(2)
10649(2)
4828(2)
6896(2)
8521(2)
9959(2)
6088(2)
6393(2)
5592(2)
10900(2)
11782.2(19)
8875(2)
12614(2)
4280(3)
7878(2)
9687(2)
9912(2)

3579.4(16)
4241.0(16)
1574.7(16)
1463.2(15)
5882.2(16)
7082.6(17)
2809.5(15)
3775(2)
2477.3(17)
3834.9(16)
2892.1(16)
2331.2(16)
593.9(16)
4032.6(17)
1241.9(16)
2743.3(16)
2608.7(16)
3106.1(18)
5137.1(17)
804.1(17)
418.3(16)
1325.2(18)
3204.9(18)
6950.9(18)
2910.9(19)
4270.9(19)
7547.1(17)
3506.8(19)
3509.4(19)
672.5(19)
3204.2(17)
410.8(17)
1522.0(19)
923.9(17)
4925.6(18)
-805.5(19)
3160(3)
5477.0(17)
2625.9(19)
2089.6(18)

5695.5(13)
3353.6(13)
2161.6(13)
3845.6(14)
6542.7(15)
6402.3(15)
7008.2(13)
-1080.2(14)
5718.0(15)
8255.9(13)
1534.4(13)
6583.2(15)
3723.1(15)
3690.1(15)
3610.8(14)
7705.0(15)
1045.0(13)
5272.4(14)
3767.0(15)
4110.2(16)
3026.9(16)
2413.7(16)
6232.4(16)
6319.7(17)
191.2(15)
8653.9(15)
6260.7(15)
1098.8(15)
-231.5(15)
2673.1(18)
8780.3(14)
3521.4(19)
6790(2)
2245 5(15)
4106.6(16)
3916(2)
10849.8(15)
4142.7(15)
6146(2)
6857(2)

27.1(4)
26.9(4)
26.0(4)
27.9(4)
30.2(4)
31.6(5)
27.1(4)
51.7(6)
32.1(5)
27.9(4)
27.1(4)
31.5(5)
30.2(4)
31.3(4)
27.8(4)
31.1(5)
28.7(4)
32.2(5)
32.0(5)
34.5(5)
30.9(4)
32.3(5)
33.3(5)
37.0(5)
35.3(5)
36.7(5)
33.9(5)
35.2(5)
38.6(5)
38.4(5)
32.2(5)
38.5(6)
58.8(8)
31.4(5)
36.1(5)
42.6(6)
70.9(9)
35.0(5)
41.8(6)
43.0(6)
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C39
C33
C13
C31
C8

C32
C16
C15
C44
C43
C35
C36

9115(2)
5884(3)
8885(2)
4297(3)
13515(2)
4822(3)
9653(3)
11473(3)
11596(2)
11038(3)
3200(4)
4867(5)

2155.8(18)
3004(2)
3809(2)
4075(2)
-523(2)
3411(2)
4481(2)
3553(3)
1277(2)
853(2)
3645(3)
2539(4)

7637(2)
9639.2(15)
249.7(16)
9502.8(16)
2379(2)
10011.2(15)
-1486.0(18)
-1553.0(18)
5974(3)
7510(3)
11236(2)
11371(2)

42.5(6)
43.8(6)
40.6(6)
45.4(6)
44.1(6)
48.6(7)
56.6(8)
61.2(9)
68.6(12)
68.1(11)
74.4(12)
87.2(15)

Table S3 Anisotropic Displacement Parameters (A2X 103) for 3a. The Anisotropic
displacement factor exponent takes the form: -2 n 2[h2a*?U11+2hka*b*U12+-+-].

AtomU11

Si2
Sil
o1
02
C51
N1
C1
C17
C24
C37
C45
C56
C46
C23
C6
C22
C52
C55
C50
N2
C48
C29
C9
C49

22.7(3)
18.9(3)
27.7(8)
51.2(11)
22.8(9)
32.3(11)
21.7(9)
22.1(9)
22.0(9)
23.6(10)
22.4(9)
28.5(10)
26.6(10)
24.4(10)
22.4(10)
25.9(10)
27.5(11)
38.3(12)
30.1(11)
70.3(17)
31.8(11)
32.8(11)
27.6(10)
31.5(11)

U2 Uss
19.3(2) 23.4(3)
19.4(2) 25.5(3)
40.6(9) 28.0(8)
38.2(9) 37.4(9)
20.6(8) 23.3(8)
32.4(10) 54.6(13)
20.2(8) 27.8(9)
16.8(8) 32.1(10)
19.0(8) 25.3(9)
22.7(9) 36.3(10)
18.8(8) 26.3(9)
22.5(9) 35.9(10)
29.1(10) 25.8(9)
25.9(9) 29.1(9)
25.7(9) 29.4(10)
21.3(9) 33.8(10)
23.9(9) 39.6(11)
25.0(9) 37.6(11)
21.9(9) 28.7(9)
53.9(14) 27.3(10)
28.2(10) 39.9(12)
25.4(9) 26.9(9)
24.9(9) 27.4(9)
21.5(9) 41.7(12)

U2s Uis
0.06(18) -9.3(2)
0.40(19) -5.4(2)
0.3(6) -1.3(6)
3.1(7) -25.6(8)
-2.3(6) -9.3(7)
-1.3(9) -17.0(10)
-1.4(7) -6.5(7)
-0.8(7) -7.1(8)
2.3(6) -4.9(7)
-1.2(7) -13.5(8)
-1.1(7) -9.2(7)
-2.6(7) -15.6(9)
-2.2(7) -7.5(8)
-0.2(7) -7.3(8)
-1.4(7) -6.9(8)
2.3(7) -6.0(8)
0.6(8) -11.8(9)
-3.3(8) -21.6(10)
1.3(7) -9.0(8)
8.4(9) -10.2(11)
-12.4(9) -12.9(9)
-0.4(7) -11.4(8)
0.4(7) -6.8(8)
-1.9(8) -10.5(9)

U1z
1.88(19)
0.54(19)
6.9(7)
7.7(8)
3.0(7)
11.2(8)
1.1(7)
1.7(7)
-0.8(7)
1.1(7)
2.8(7)
3.0(8)
-2.7(8)
2.0(8)
0.6(7)
0.2(7)
0.2(8)
7.4(8)
-0.7(8)

-14.6(13)
0.4(8)
-1.5(8)
-0.7(8)
-3.7(8)
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C3

C25
C2

C38
C10
C47
C28
C21
C4

C18
C42
C53
Cl1
C30
C54
C14
C12
C19
C34
C20
N4

C5

C26
C7

N3

C27
C41
C40
C39
C33
C13
C31
C8

C32
C16
C15
C44
C43
C35
C36

27.7(11)
29.3(11)
25.5(10)
34.5(12)
30.8(11)
34.1(12)
32.2(11)
27.4(11)
27.6(11)
29.6(11)
24.0(10)
34.4(12)
37.2(13)
40.9(13)
45.4(14)
37.9(13)
53.6(16)
31.9(12)
46.2(13)
26.8(11)
39.6(13)
24.7(10)
40.3(13)
38.2(13)
105(3)
44.6(14)
27.8(12)
30.8(12)
48.0(15)
70.0(19)
51.2(15)
49.9(16)
30.5(12)
77(2)
95(3)
80(2)
27.4(14)
53.2(19)
99(3)
146(4)

24.9(9)
27.1(10)
25.1(9)
23.3(9)
25.7(9)
34.8(11)
25.6(9)
24.1(10)
20.9(9)
29.7(10)
28.0(10)
25.5(10)
37.5(12)
36.8(12)
20.7(9)
33.4(11)
34.8(11)
32.4(11)
27.2(10)
18.8(9)
32.6(11)
29.4(10)
28.8(10)
24.4(10)
72.3(19)
22.3(9)
29.0(11)
24.0(10)
23.6(10)
38.6(12)
37.4(12)
48.7(15)
32.3(12)
43.8(14)
42.9(14)
65(2)
34.5(14)
32.8(13)
81(2)
87(3)

37.9(11)
40.5(12)
31.2(10)
41.6(12)
27.8(10)
29.7(10)
36.5(11)
45.4(13)
45.7(12)
39.4(11)
45.9(13)
51.8(14)
27.5(10)
30.3(11)
40.0(12)
33.3(11)
26.7(10)
55.8(15)
27.4(10)
67.6(17)
111(2)
38.0(11)
43.7(13)
69.7(18)
23.2(11)
37.9(11)
66.3(17)
80(2)
69.1(18)
25.9(11)
34.6(12)
31.7(12)
69.0(18)
24.0(11)
37.4(13)
28.2(12)
139(4)
134(4)
33.2(14)
25.1(14)

2.6(8)
-2.2(8)
1.7(7)
-2.3(8)
-0.5(7)
-9.3(8)
-2.2(8)
6.7(9)
-2.9(8)
-6.5(9)
-3.7(9)
2.9(9)
-1.1(9)
-4.6(9)
0.9(8)
4.09)
3.4(8)
-11.8(10)
-1.3(8)
-0.3(10)
-10.8(13)
-4.8(8)
-5.5(9)
5.2(11)
-3.5(11)
-5.0(8)
-11.4(11)
-10.0(11)
-3.1(10)
1.7(9)
8.2(9)
-9.1(10)
-7.4(11)
-4.2(9)
11.1(11)
4.1(12)
-18.5(18)
-3.2(17)
-19.0(15)
7.3(15)

-11.8(9)
-15.2(9)
-7.2(8)
-21.2(10)
-6.1(8)
-9.8(9)
-8.8(9)
-3.9(9)
-13.9(9)
-11.2(9)
-7.5(9)
-15.0(11)
-3.5(9)
-7.0(10)
-20.4(10)
-12.1(10)
-11.1(10)
-17.3(11)
-17.5(9)
-10.7(11)
-33.2(15)
-6.4(9)
-17.9(11)
-26.3(13)
1.4(13)
-11.2(10)
-8.8(11)
-24.5(13)
-39.2(14)
-19.3(12)
-18.4(11)
0.1(11)
-14.9(12)
-8.9(12)
-29.3(15)
1.0(14)
-15.0(18)
-57(2)
9.5(16)
-22(2)

1.3(8)
-0.7(8)
0.6(8)
1.5(8)
-1.2(8)
-1.1(9)
6.3(8)
-1.2(8)
3.6(8)
-1.5(8)
2.6(8)
-5.5(9)
-4.1(10)
2.1(10)
-1.1(9)
2.3(9)
-10.0(11)
-1.6(9)
-2.5(9)
-2.6(8)
13.4(10)
5.5(8)
-3.6(9)
1.5(9)
-12.0(18)
1.2(9)
5.5(9)
5.4(9)
5.4(10)
-7.2(12)
-3.7(11)
-5.5(12)
10.9(10)
-18.1(14)
-22.8(16)
-18.9(18)
9.1(11)
13.6(13)
-41(2)
-16(3)
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Table S4 Bond Lengths for 3a.

Atom Atom Length/A

Si2
Si2
Si2
Si2
Sil
Sil
Sil
Sil
o1
o1
02
02
C51
Cs1
N1
N1
N1
C1
C1
C17
C17
C24
C24
C37
C37
C45
C45
C56
C46
C23
C6
C22
C52
C55
C50
N2

C51
C37
C45
C29
C1

C17
C24
C9

C6

C10
C38
C34
C56
C52
C4

C7

C8

C6

C2

C22
C18
C23
C25
C38
C42
C46
C50
C55
C47
C28
C5

C21
C53
C54
C49
Ci12

1.873(2)
1.843(2)
1.877(2)
1.834(2)
1.847(2)
1.878(2)
1.875(2)
1.839(2)
1.387(3)
1.390(3)
1.386(3)
1.379(3)
1.396(3)
1.394(3)
1.377(3)
1.448(4)
1.444(4)
1.393(3)
1.406(3)
1.398(3)
1.396(3)
1.396(3)
1.399(3)
1.393(3)
1.415(3)
1.397(3)
1.397(3)
1.391(3)
1.387(3)
1.393(3)
1.400(3)
1.391(3)
1.401(3)
1.376(3)
1.399(3)
1.370(3)

Atom Atom Length/A

N2
N2
C48
C48
C29
C29
C9
C9
C3
C3
C25
C38
C10
C28
C21
C4
C18
C42
C53
Cl1
C30
C14
C12
C19
C34
N4
N4
N4
C26
N3
N3
N3
C41
C40
C33
C31

C16
C15
C49
C47
C30
C34
C10
C14
C2

C4

C26
C39
c11
C27
C20
Cc5

C19
ca1
C54
C12
C31
C13
C13
C20
C33
C40
Ca4
C43
C27
C32
C35
C36
C40
C39
C32
C32

1.452(4)
1.450(5)
1.381(3)
1.392(3)
1.405(3)
1.398(3)
1.390(3)
1.414(3)
1.380(3)
1.414(3)
1.392(3)
1.401(3)
1.390(3)
1.388(3)
1.388(4)
1.399(3)
1.397(3)
1.384(3)
1.391(3)
1.414(4)
1.383(3)
1.379(3)
1.405(4)
1.386(4)
1.394(3)
1.380(3)
1.447(5)
1.452(5)
1.387(4)
1.381(3)
1.453(6)
1.447(6)
1.403(4)
1.399(4)
1.389(5)
1.412(4)
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Table S5 Bond Angles for 3a.

Atom Atom Atom Angle/*

C51
C37
C37
C29
C29
C29
C1
C1
C24
C9
C9
C9
C6
C34
C56
C52
C52
C4
C4
C8
C6
C6
C2
C22
C18
C18
C23
C23
C25
C38
C38
C42
C46
C46
C50
C55
C47

Si2
Si2
Si2
Si2
Si2
Si2
Sil
Sil
Sil
Sil
Sil
Sil
o1
02
Cs1
C51
C51
N1
N1
N1
C1
C1
C1
C17
C17
C17
C24
C24
C24
C37
C37
C37
C45
C45
C45
C56
C46

C45
Csl
C45
C51
C37
C45
C17
C24
C17
C1
C17
C24
C10
C38
Si2
Si2
C56
C7
C8
C7
Sil
C2
Sil
Sil
Sil
C22
Sil
C25
Sil
Si2
C42
Si2
Si2
C50
Si2
C51
C45

107.90(8)
112.34(9)
112.36(9)
112.83(9)
101.74(10)
109.65(10)
111.15(9)
112.77(9)
106.55(9)
101.39(10)
112.21(10)
112.88(9)
125.60(17)
125.89(17)
119.61(15)
122.45(15)
117.66(18)
120.0(2)
119.4(2)
118.4(2)
121.07(15)
114.90(18)
123.84(16)
119.78(16)
122.53(17)
117.52(19)
119.73(15)
117.51(19)
122.69(16)
121.02(18)
115.6(2)
123.38(16)
120.02(15)
118.19(18)
121.70(15)
121.8(2)
121.02)

Atom Atom Atom Angle/*

C10
C14
C48
C2
C26
C3
02
02
C37
o1
Cl1
Cl1
C46
C27
C20
N1
N1
C5
C17
C41
C54
C10
C31
C55
C13
N2
N2
C13
C20
02
02
C33
C19
C40
C40
C44
C4

C9

C9

C49
C3

C25
C2

C38
C38
C38
C10
C10
C10
C47
C28
C21
C4

C4

C4

C18
C42
Cs3
Cl1
C30
C54
Cl4
C12
C12
C12
C19
C34
C34
C34
C20
N4

N4

N4

C5

C14
Sil

C50
C4

C24
Cl

C37
C39
C39
C9

01

C9

C48
C23
C22
C3

C5

C3

C19
C37
C52
C12
C29
Cs3
C9

Cl1
C13
Cl1
C18
C29
C33
C29
C21
C44
C43
C43
C6

115.2(2)
123.13(17)
119.9(2)
119.6(2)
121.3(2)
124.2(2)
125.0(2)
112.8(2)
122.2(2)
124.88(19)
111.7(2)
123.4(2)
120.1(2)
119.5(2)
119.8(2)
121.1(2)
121.2(2)
117.7(2)
121.2(2)
123.4(2)
119.9(2)
120.2(2)
123.3(2)
120.0(2)
123.2(2)
121.0(3)
121.5(3)
117.5(2)
120.0(2)
125.1(2)
112.6(2)
122.3(2)
119.8(2)
119.8(3)
119.5(3)
116.7(3)
120.7(2)
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C28
o1

o1

C1

C21
C51
C54
C45
C12
Ci12
C15
C49
C30
C34
C34
C10

C23
C6
C6
C6
C22
C52
C55
C50
N2
N2
N2
C48
C29
C29
C29
C9

C24
C1
C5
C5
C17
C53
C56
C49
C16
C15
C16
C47
Si2
Si2
C30
Sil

121.7(2)
125.17(18)
111.95(18)
122.9(2)
121.7(2)
120.9(2)
119.8(2)
120.9(2)
120.0(3)
120.8(3)
117.9(2)
119.9(2)
123.26(17)
121.04(18)
115.6(2)
121.66(16)

C27
C32
C32
C36
C26
C42
N4

N4

C39
C40
C32
C14
C30
N3

N3

C33

C26
N3

N3

N3

C27
C41
C40
C40
C40
C39
C33
C13
C31
C32
C32
C32

C25
C35
C36
C35
C28
C40
C41
C39
C41
C38
C34
C12
C32
C33
C31
C3l

119.9(2)
120.2(3)
119.5(4)
119.6(3)
120.1(2)
119.8(3)
120.9(3)
120.8(3)
118.2(2)
120.8(2)
120.9(3)
120.5(2)
119.7(3)
121.3(3)
120.6(3)
118.1(2)

Table S6 Hydrogen Atom Coordinates (A X 10%) and Isotropic Displacement
Parameters (A2X 103) for 3a.
Atom X
5111.06
6481.14
6855.91
7169.12
8396.72
5241.54
45325

3968.16
3500.5

10829.66
9803.18
9366.56
5454.63
6439.22
5667.07
7341.16
8568.18
8541.3

11390.45
4461.87

H56
H46
H23
H22
H52
H55
H50
H48
H49
H3

H25
H2

H47
H28
H21
H18
H42
H53
H1l
H30

y
5702.83

4009.13
4007.99
1737.76
5480.11
7487.2

2708.08
2149.05
1906.54
267.98

3657.42
1347.69
3211.3

5512.44
623.64

1495.39
3568.06
7268.41
2714.77
4722.62

z

6695.78
5386.1

3102.21
4253.66
6587.81
6357.63
7603.33
5427.64
6889.17
4264.69
3670.91
4088.93
4677.67
3791.52
4692.2

1830.93
5743.57
6208.83
-109.38
8323.54

U(eq)
33
33
32
34
36
38
32
38
38
36
38
33
39
38
41
39
40
44
42
44
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H54 6950.32
H14 7789.94
H19 5806.87
H20 4973.14
H5 12399.08
H26 9389.66
H7A 12589.19
H7B 13276.3
H7C 11935.83
H27 7710.88
H41 10210.12
H39 9251.17
H33 6268.14
H13 8404.9

H31 3583.19
H8A 13149.16
H8B 14033.34
H8C 13932

H16A 8915.97
H16B 10031.32
H16C 9557.23
H15A11985.19
H15B 11579.92
H15C 11631.46
H44A 11158.44
H44B 12243.24
H44C 11857.21
H43A 10931.82
H43B 11793.65
H43C 10481.31
H35A 3288.76
H35B 2909.11
H35C 2673.2

H36A5080.35
H36B 4375.32
H36C 5542.07

8274.42
3721.77
408.09
-36.37
824.55
5156.76
-329.06
-1268.53
-1215.98
6088.08
2591.64
1797.93
2583.29
4223.61
4386.27
-820.2
-1040
84.72
4187.44
4585.94
5147.06
3916.98
3785.05
2805.45
899.79
847.17
1919.68
1262.46
535
309.86
4389.5
3338.95
3531.92
1864.32
2440.29
2893.25

6122.72
1405.64
2268.32
3699.07
1766.83
4365.72
4336.91
3857.21
4094.56
4424.85
5608.26
8125.99
9974.83
-11.95
9742.44
2015.16
2545.97
2073.84
-1396.59
-2089.16
-1246.03
-1341.13
-2147.45
-1489.86
5705.89
6038.64
5623.54
7986.55
7370.48
7657.83
11231.68
11816.63
10920.76
11153.01
11947.44
11366.13

41
42
46
46
38
43
64
64
64
42
50
51
53
49
54
66
66
66
85
85
85
92
92
92
103
103
103
102
102
102
112
112
112
131
131
131
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5. NMR spectra
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Figure S1: 'H NMR (top) and *3C NMR (bottom) of 1a.
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Figure S2: 'H NMR (top) and *3C NMR (bottom) of 1b.
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Figure S4: 'H NMR (top) and *3C NMR (bottom) of 1d.
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Figure S5: *H NMR (top) and 3C NMR (bottom) of 1e.
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Figure S9: *H NMR (top) and *3C NMR (bottom) of 3a.
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Figure S11: *H NMR (top) and 3C NMR (bottom) of 3c.
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Figure S12: *H NMR (top) and *3C NMR (bottom) of 3d.
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Figure S13: *H NMR (top) and *C NMR (bottom) of 3e.
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Figure S14: *H NMR (top) and *C NMR (bottom) of 3f.

S32



.|

8L

PH Ph

|

2.0

3.0

4.0

5.0

00y VoL

T T T T T T T T T T T T T T T
A €1 T T 0T 60 80 L0 90 S0 0 €0 20 T0 0
souepunge

1.0

=

<
<

e
~

6221
09T

ST

186'T
966'T
00
c10C
0z0C

162°€
€TEE
0ge'e

658'LY

_ sees

o 9
=i+
£

89075

3 T\ eevs

o .
g
S — 250101

o — 9e'80T
Lo

11

[ S —— 609'6ZT

I\ LL0'9ET

S esser
By

o
Lo
<
-

T
(x4

T
0T 0
(syypuesnouyy)

X : parts per Million : Carbon13

Figure S15: *H NMR (top) and *3C NMR (bottom) of 3g.
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Figure S16: *H NMR (top) and *3C NMR (bottom) of 3h.

S34



L [o
. ro
[~
< RN S -7
) EFs
L= <
—— N
— === [ 4
Fo
3 | 1%
= s [®
W [ =
Lo [
M [ J—-5
20t t 1822
r 2 £92°€§
L Fo \ .
3 2e5°€S
L 4 A 008'€5
o019 E [ . r / 8900
= — 0wl Fo VEYS
) re
LS lo .
= FS— 266
L [o
ro
[~
N
[0 o
= 23]
=
P4 Lo 3
= ~ £
fo
ro
=
] fo
v_ oo 2 g ssvoor
o) ) [S —— o501
~ F 165'L0T
o £
— % [w© A
] L [ 2= gergor
. Fo
\ 7 - 1
JU [ 3 fo
pd ) : '8
N = F
(] - 66E9zT
o £
Lo — I
s 2 o Ozzser
3 = [ seger
r EQ Y26'SET
3 619 W £ m 620'9€T
1360 r |\ 8619 £ L60'9ET
S — _—— [ w59 1 o ~oveuer
[ 8v5'9 2=
660 [ €959 E
—_— — 8959 k3
[o 128'9 fo
~ szl 18
06'0 TeeL [ ™
1 _ . . _ F P uosstd
L - 5 k wele =
- T — ENLE] - —— 20r'9ST2
., S o
. D! e1eL 8 P ES_ ogeestO
= NMMMm - 3 mw‘ENSW
ws L= F =
t 05513 o =
Fa  \esiy Fe g
0150 S 5 =
= =
o <
g g
X x
T T T T T T T T T T T T T T T T T T T
S0 0 €0 20 T0 0 0T 0€T 0ct 0Tt 00T 06 08 0L 09 0'S oy o€ 0¢ 0T 0
aouBpuUNgR (syypuesnoyy)

S35

Figure S17: *H NMR (top) and *C NMR (bottom) of 3i.
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Figure S18: 'H NMR (top) and **C NMR (bottom) of 3j.
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Figure S19: *H NMR (top) and *3C NMR (bottom) of 3k.
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Figure S20: *H NMR (top) and *C NMR (bottom) of 3l.
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Figure S21: *H NMR (top) and *3C NMR (bottom) of 3m.
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Figure S22: *H NMR (top) and **C NMR (bottom) of 4.
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Figure S23: *H NMR (top) and **C NMR (bottom) of 5.
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