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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 JNM-
ECA600 (600 MHz for '"H NMR, 150 MHz for 3C NMR, 120 MHz for 2°Si NMR), JEOL
ECZ-400 (400 MHz for '"H NMR, 100 MHz for '*C NMR), JEOL INM-LA400 (400 MHz
for '"H NMR, 100 MHz for '*C NMR), JEOL INM-ECA400 (400 MHz for solid-state >°Si
NMR) spectrometers. Proton and carbon chemical shifts are reported relative to
tetramethylsilane (TMS, & 0.00 (\H NMR, '*C NMR)) or the residual solvent (CHCl; (5
7.26 for '"H NMR or § 77.16 for 3C NMR), CH,Cl> (5 5.23 for 'H NMR or & 53.84 for
3C NMR)) used as an internal reference. HRMS were measured on a JEOL JMS-700
spectrometer. UV/vis absorption and photoluminescence (PL) spectra were measured
with a V650 spectrophotometer (JASCO), FP6500 spectrofluorometer (JASCO), UV-
3150 UV-vis NIR spectrophotometer (SHIMADZU), and (C9920-02 (Hamamatsu
Photonics). TG-DTA was measured with DTG-60 (SHIMADZU).
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2. Optimization of Reaction Conditions

Screening of reaction conditions was shown in Table S1. In the case of THF or Et,O
as a solvent, the yield of compound 2a was low (entries 1-6). When cyclopentylmethyl
ether (CPME) was used, the target compound 2a was obtained in a moderate yield (entries
7-9). After examination of fluorination reagents, the target product 2a was obtained in

the highest yield (65%) using silver fluoride (entry 7).

Table S1. Optimization of reaction conditions.

_N n : : _N . . X
BuLi (2.1 equiv) SiCly (1.0 equiv) N =
Br Li o o . N= |
solvent, -78°Cto25°C,12h Si
-78 °C, 20 min c1” |
Cl

1a (2.0 equiv)

fluorination reagent (3.0 equiv)

25°C,12h

entry solvent fluorination reagent yield [%]

1 THF BF3-OEt; 6*

2 THF AgF 5*
3 THF AgBF4 trace

4 THF SbF; 4%

5 Et,O BF3-OEt; 8

6 Et,O AgF

7 CPME AgF 65

8 CPME BF;-OEt; 59

9 CPME SbF; 28

*'H NMR vyield.
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3. Synthesis and Characterization of Substrates
2-(2-Bromophenyl)pyridine!
=
|
N

Br

Pd(OAc); (144 mg, 0.640 mmol, 0.18 equiv), NBS (685 mg, 3.85 mmol, 1.1 equiv) and
2-phenylpyridine (0.50 mL, 3.50 mmol) were dissolved in acetonitrile (20 mL). The
reaction mixture was refluxed for 12 h, then concentrated under reduced pressure. The
crude product was purified by flash chromatography on silica gel (eluent: hexane/EtOAc).
The titled compound was isolated as a yellow oil (414 mg, 51%). 'H NMR (400 MHz,
CHCl3): 6 (ppm) = 7.23-7.31 (m, 2H), 7.40 (ddd, J=7.6, 7.6, 1.2 Hz, 1H), 7.53 (dd, J =
7.6, 1.6 Hz, 1H), 7.60 (d, J = 8.4 Hz, 2H), 7.67 (dd, J = 7.6, 1.6 Hz, 1H), 7.76 (ddd, J =
7.6, 7.6, 2.0 Hz, 1H), 8.71 (d, J = 5.2 Hz, 1H). The analytical data is in accordance with

the previous report.!

N,N-Dimethyl-3-(pyridin-2-yl)aniline?

=

|
MezN \N

A mixture of 2-bromoprydine (098 mL, 10.0 mmol), 3-(N,N-
dimethylamino)phenylboronic acid (2.48 g, 15.0 mmol, 1.5 equiv), KoCO3 (2.76 g, 20.0
mmol, 2.0 equiv), Pd(OAc)2 (26.0 mg, 0.12 mmol, 1.5 mol%), water (40 mL), and ethanol
(120 mL) was stirred at 80 °C for 24 h. The reaction mixture was extracted with ethyl
acetate (3 x 30 mL). The organic phase was concentrated under reduced pressure, and the
crude product was purified by flash chromatography on silica gel (eluent: hexane/EtOAc).
The titled compound was isolated as a white solid (1.83 g, 92% yield). '"H NMR (400
MHz, CHCL3): 6 (ppm) = 3.02 (s, 6H), 6.79—6.82 (m, 1H), 7.19-7.22 (m, 1H), 7.25-7.28
(m, 1H), 7.33 (t, J = 8.0 Hz, 1H), 7.41 (m, 1H), 7.71-7.72 (m, 2H), 8.67-8.69 (m, 1H).

The analytical data is in accordance with the previous report.’
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4-Bromo-N, N-dimethyl-3-(pyridin-2-yl)aniline!
]
M ezN \N

Br

A solution of NBS (979 mg, 5.50 mmol, 1.1 equiv) in acetonitrile (50 mL) was added
slowly with stirring to a solution of N, N-dimethyl-3-(pyridin-2-yl)aniline (991 mg, 5.0
mmol) in acetonitrile (22.5 mL). The reaction mixture was stirred at room temperature
for 1 h, then concentrated under reduced pressure. The crude product was purified by
flash chromatography on silica gel (eluent: hexane/EtOAc). The titled compound was
isolated as a yellow oil (1.36 g, 98% yield). "H NMR (400 MHz, CHCI3): § (ppm) = 2.96
(s, 6H), 6.63 (dd, J = 8.8, 3.2 Hz, 1H), 6.85 (d, /=3.2 Hz, 1H), 7.26-7.29 (m, 1H), 7.46
(d, /=9.2 Hz, 1H), 7.59 (d, J = 8.0 Hz, 1H), 7.74 (td, J = 8.0, 1.6 Hz, 1H), 8.70 (d, J =

4.8 Hz, 1H). The analytical data is in accordance with the previous report.!

(3-(Trifluoromethyl)phenyl)boronic acid*

"BuLi (1.6 M in hexane, 22.5 mL, 36.0 mmol, 1.2 equiv) was added dropwise to a solution
of 1-bromo-3-(trifluoromethyl)benzene (4.14 mL, 30 mmol) in THF (75 mL) at -78 °C.
After the addition was complete, the -78 °C bath was replaced by an ice bath and the
solution was warmed up to room temperature to allow thorough mixing of the lithium
salts, then re-cooled to -78 °C, and stirred further for 1.5 h. Trimethyl borate (4.20 mL,
37.5 mmol, 1.25 equiv) was added dropwise and solution was stirred for an additional 1
h at -78 °C, following which the reaction mixture was warmed to room temperature and
quenched with 2.0 M HCI. The aqueous and organic phases were separated, and the
aqueous phase was extracted with ethyl acetate (3 x 30 mL). The organic phases were
combined, dried over MgSOQas, filtered and concentrated under reduced pressure. The
crude product was purified by recrystallization (hexane/EtOAc). The titled compound
was isolated as a pale white solid (3.74 g, 66% yield). '"H NMR (400 MHz, CDCls): &
(ppm) = 7.68 (dd, J =7.6, 7.2 Hz, 1H), 7.89 (d, J = 7.6 Hz, 1H), 8.43 (d, J= 7.2 Hz, 1H),
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8.45 (s, 1H). The analytical data is in accordance with the previous report.’

2-(3-(Trifluoromethyl)phenyl)pyridine®

=

|
F3C \N

To a solution of 2-bromopyridine (0.95 mL, 10.0 mmol) in toluene (35 mL), ethanol (17.5
mL) and water (35 mL) were added Na,COs3 (7.95 g, 75.0 mmol, 7.5 equiv), Pd(PPhs3)4
(346 mg, 0.300 mmol) and (3-(trifluoromethyl)phenyl)boronic acid (2.47 g, 13.0 mmol,
1.3 equiv). The reaction mixture was refluxed for 5 h, and cooled to room temperature.
To the reaction mixture was added sat. aq. NH4CI (75 mL). The aqueous and organic
phases were separated, and the aqueous phase was extracted with ethyl acetate (3 x 30
mL). The organic phases were dried over MgSOys, filtered and concentrated under reduced
pressure. The crude product was purified by flash chromatography on silica gel (eluent:
hexane/EtOAc). The titled compound was isolated as a white solid (2.05 g, 92% yield).
"H NMR (400 MHz, CDCI3): 6 (ppm) = 7.28-7.31 (m, 2H), 7.60 (t, J = 8.0 Hz, 1H), 7.68
(d,J=7.6 Hz, 1H), 7.76-7.82 (m, 1H), 8.18 (d, /= 7.6 Hz, 1H), 8.29 (s, 1H), 8.73 (dd, J

=0.8, 2.4 Hz, 1H). The analytical data is in accordance with the previous report.’

2-(2-Bromo-5-(trifluoromethyl)phenyl)pyridine®

=
FsC N

N

Br

2-(3-(trifluoromethyl)phenyl)pyridine (1.12 g, 5.00 mmol), NBS (1.78 g, 10.0 mmol, 2.0
equiv) and Pd(OAc)> (56.0 mg, 0.250 mmol, 5.0 mol%) were dissolved in AcOH (83 mL).
The reaction mixture was heated at 120 °C for 12 h, and then concentrated under reduced
pressure. The crude product was purified by chromatography on silica gel (eluent:
hexane/EtOAc). The titled compound was isolated as a colorless oil (718 mg, 48% yield).
"H NMR (400 MHz, CDCl3): § (ppm) = 7.33-7.35 (m, 1H), 7.50 (d, J = 8.4 Hz, 1H),
7.62-7.64 (m, 1H), 7.80-7.81 (m, 3H), 8.73 (s, 1H). The analytical data is in accordance

with the previous report.’
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4. General Procedure for the Synthesis of Hexacoordinated
Organosilicon Compounds
"BuLi (1.6 M in hexane, 0.34 mL, 0.525 mmol, 2.1 equiv) was slowly added to the
solution of 2-(2-bromophenyl)pyridine (117 mg, 0.500 mmol, 2.0 equiv) in cyclopentyl
methyl ether (2.5 mL) at -78 °C, and the reaction mixture was stirred at -78 °C for 20 min.
Tetrachlorosilane (28.0 pL, 0.250 mmol) was added to the reaction mixture at -78 °C and
then allowed to room temperature. After stirring for 12 h, AgF (95.0 mg, 0.750 mmol, 3.0
equiv) was added to the reaction mixture, and stirring for 12 h. The reaction mixture was
filtrated and washed with water. The organic phases were dried over MgSOy, filtered and
concentrated under reduced pressure. The crude product was purified by flash
chromatography on silica gel (eluent: dichloromethane/methanol), GPC and

recrystallization. The titled compound 2a was isolated as a white solid (60.9 mg, 65%).

Hexacoordinated Organosilicon Compound 2a

N~
N
Si

F7 |
F

2a was obtained as a white solid (60.9 mg, 65%). "H NMR (400 M Hz, CDCls): 6 (ppm)
=6.87 (dd, J=6.4, 6.4 Hz, 2H), 7.15 (d, J= 5.6 Hz, 2H), 7.47 (dd, J= 7.6, 7.6 Hz, 2H),
7.58 (dd, J=17.6, 7.6 Hz, 2H), 7.71 (dd, J = 7.6, 7.6 Hz, 2H), 7.88 (d, J = 8.0 Hz, 2H),
7.92 (d, J=17.6 Hz, 2H), 8.20 (d, J = 7.2 Hz, 2H); '*C NMR (150 MHz, CDCl5): 6 (ppm)
=118.0, 122.7, 122.8, 126.3, 128.4, 131.2, 135.2, 140.4, 144.2, 147.1 (t, J = 41.9 Hz),
154.0; F NMR (378 MHz, CDCl3): § (ppm) = -129.2 (s, 2F); 2°Si NMR (120 MHz,
CDCls): 6 (ppm) = -129.5 (t, J = 267 Hz); *Si NMR (79 MHz, CP/MAS): 6 (ppm) = -
126.0; HRMS(ET") Calcd for C22Hi6F2N2Si ([M]7) 374.1051, Found 374.1047; TG (in
air): Degradation starts at 197.7 °C; DTA (in air): onset temperature = 194.7 °C, peak

temperature = 207.9 °C.

The following peaks, which might be derived from hexacoordinated isomers or structures
with different coordination number, were observed. '’F NMR (378 MHz, CDCl3): 6 (ppm)
=-137.3 (d, J = 14.4 Hz), -123.8 (s), -119.5 (d, J = 14.4 Hz); *°Si NMR (120 MHz,
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CDCL): § (ppm) = -153.3 (t, J= 197.0 Hz).

Hexacoordinated Organosilicon Compound 2b

Me2N N

I Ni |
I
Si
F7 |
F NMe,

2b was obtained as a yellow solid (15.0 mg, 13%). "H NMR (400 MHz, CDCls): 6 (ppm)
=6.86 (dd, J=6.4, 6.4 Hz, 2H), 7.02 (d, /= 8.0 Hz, 2H), 7.24 (s, 2H), 7.26-7.38 (m, 2H),
7.66 (dd, J=17.6,7.6 Hz, 2H), 7.83 (d, J = 8.0 Hz, 2H), 8.02-8.12 (m, 2H); 3*C NMR (100
MHz, CDCI3): 6 (ppm) = 41.0, 106.5, 116.1, 117.4, 122.3, 135.9, 136.4, 139.7, 144.4,
150.9, 154.4 (C connected to Si is missing) ; '°F NMR (378 MHz, CDCls): 6 (ppm) = -
129.2 (s, 2F); ¥Si NMR (120 MHz, CDCls): § (ppm) = -125.1 (t, J = 262.0 Hz); HRMS
(ET") Calcd for C26H26F2N4Si ([M]7) 460.1895, Found 460.1894.

Hexacoordinated Organosilicon Compound 2¢

CF3

The titled compound was isolated as a white solid (16.0 mg, 13%). 'H NMR (400 MHz,
CDCl3): 6 (ppm) = 7.03 (m, 2H), 7.23 (d, J = 4.4 Hz, 2H), 7.82-7.89 (m, 4H), 8.01 (d, J
= 8.0 Hz, 2H), 8.18 (s, 2H), 8.39 (d, J = 7.8 Hz, 2H); '*C NMR (150 MHz, CDCls): &
(ppm)=118.6,119.3,123.4, 125.2 (q,J=271.7 Hz), 127.6, 131.0 (q, /= 32.3 Hz), 134.4,
135.7, 140.9, 144.0, 151.1 (t, J = 42.6 Hz), 152.6; '°F NMR (378 MHz, CDCl5): J (ppm)
=-62.3 (s, 6F), -128.4 (s, 2F); HRMS (EI") Calcd for C24H14FsN2Si ([M]") 510.0799,
Found 510.0801.

The following two sets of peaks, which might be derived from isomers or structures with
different coordination number, were observed. '°F NMR (378 MHz, CDCl3): § (ppm) = -
62.4 (s), -124.8 (s), and -62.1(s), -62.5(s), -137.5 (d, J=17.3 Hz), -119.9 (d, J=17.3 Hz).
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5. Optical Properties
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Figure S1. UV/Vis absorption and photoluminescence of 2b in different solvents.
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Figure S2. UV/Vis absorption and photoluminescence in solution and the solid states.

The fluorescent colour of silicon compound with two amino groups 2b can be
switched by protonation and deprotonation of the amino groups (Fig. S3). The colour was
changed from green to yellow after the addition of trifluoroacetic acid (TFA, 10 uL of 60
mM CHxCl; solution, 2.0 equiv) to 2b (3 mL of 0.10 mM CH>Cl; solution, 1.0 equiv).
The fluorescent colour can be returned to green by the addition of trimethylamine (TEA,

10 pL of 60 mM CH2Cl: solution, 2.0 equiv).
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Figure S3. Switching of fluorescent colours of 2b.
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6. X-ray Structure of compound

6-1. X-ray Structure of compound 2a

A single crystal of 6,6-difluoro-6H-5A4,5"24,616-6,6'-spirobi[benzo[3,4][1,2]azasilolo-
[1,5-a]pyridine] (C22H26F2N2Si) (2a) was prepared by recrystallization from the
dichloromethane solution. A suitable crystal was selected, and the X-ray diffraction was
collected on a XtaLAB AFC10 (RCD3): fixed-chi single diffractometer with graphite
monochromated Mo-Ka radiation (A = 0.71073A). The crystal was kept at 123 K during
data collection. The data were collected using ® scan in the 0 range of 5.018 <6 <58.782
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 12122 observed reflections and 4808 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 Details15 of final refinement as
well as the bond lengths and angles are summarized in the supporting information, and
the numbering scheme employed is also shown in the supporting information, which were

drawn with ORTEP at 50% probability ellipsoid.
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Crystal structure determination of 2a

Crystal Data for C3HigF2N2SiCl (M =459.38 g/mol): monoclinic, space group P2i/c
(no. 14),a= 9.0006(2) A, b= 16.2355(4) A, c=14.0783(4) A, = 96.804(3)°, V =
2042.76(9) A3, Z= 4,T= 293(2) K, p(MoKa)= 0.408 mm™, Dcalc = 1.494 g/cm?,
12122 reflections measured (5.018°< 20 < 58.782°), 4808 unique (Rint = 0.0161, Rsigma =
0.0215) which were used in all calculations. The final Ry was 0.0302 (I > 20(I))
and wR> was 0.0843 (all data).
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Table S2. Crystal data and structure refinement for 2a
6,6-difluoro-6H-5A4,5'A4,6A6-6,6'-spirobi
[benzo[3,4][1,2]azasilolo[1,5-a]pyridine]

Identification code

Empirical formula C23HI18F2N2SiCI2
Formula weight 459.38
Temperature/K 123

Crystal system monoclinic

Space group P2i/c

a/A 9.0006(3)

b/A 16.2355(4)

c/A 14.0783(4)

a/° 90

p/e 96.804(3)

v/° 90

Volume/A3 2042.76(10)

Z 4

pcalcg/cm3 1.494

wmm-1 0.408

F(000) 944.0

Crystal size/mm3 0.5x0.5x0.1
Radiation MoKa (A =0.71073)

20range for data collection/° 5.018 to 58.782

Index ranges -12<h<11,-22<k<21,-17<1<19
Reflections collected 12122

Independent reflections 4808 [Rint =0.0161, Rsigma = 0.0215]
Data/restraints/parameters ~ 4808/0/271

Goodness-of-fit on F2 1.043

Final R indexes [[>=26 (I)] R1=10.0302, wR2 =0.0820

Final R indexes [all data] R1=0.0342, wR2 = 0.0843
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Largest diff. peak/hole / e A~ 0.37/-0.24

Table S3. Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement

Parameters (A%2x10°) for 2a. Ueq is defined as 1/3 of of the trace of the orthogonalised

Uy tensor.

Atom X y b4 U(eq)
CI2 2084.3(4) 3479.1(2) 8114.8(3) 26.42(9)
Sil 3802.9(4) 6272.9(2) 6586.9(2) 14.52(9)
cl 627.5(4) 4972.7(2) 8663.3(3) 34.64(11)
F1 3911.4(8) 5257.3(4) 6470.9(5) 19.87(17)
F2 2309.8(8) 6271.2(5) 7173.5(6) 19.66(17)
N2 5797.4(12) 6397.9(6) 5939.5(8) 15.8(2)
N1 3738.8(11) 7562.8(6) 6577.7(8) 15.7(2)
Cl12 5227.5(14) 6319.7(7) 7705.8(9) 15.9(2)
C7 2926.4(14) 7876.7(8) 5789.009) 16.9(2)
C18 7046.0(14) 6421.2(7) 6578.1(10) 16.4(2)
C13 4884.4(15) 6296.9(8) 8646.4(10) 19.5(3)
Cl 2714.3(13) 6440.8(8) 5356.2(9) 16.0(2)
C17 6732.3(14) 6402.5(7) 7575.3(9) 16.4(2)
Cé6 2400.8(13) 7253.8(8) 5076.6(9) 16.7(2)
Cl1 4299.8(15) 8074.8(8) 7273.2(10) 19.8(3)
C22 5942.5(15) 6411.0(8) 5002.9(10) 19.5(3)
Cl6 7849.9(15) 6478.8(8) 8348.9(10) 20.7(3)
C2 2247.1(14) 5819.1(8) 4703.7(10) 20.1(3)
Cl4 5989.4(17) 6363.9(8) 9421.6(10) 23.2(3)
Cs5 1675.6(14) 7444.4(9) 4170.3(10) 22.03)
Cc4 1246.1(15) 6816.5(10) 3535.1(10) 26.0(3)
C21 7310.3(16) 6455.8(8) 4661.0(11) 22.7(3)
C19 8459.6(15) 6454.6(8) 6275.5(11) 21.3(3)
C20 8588.2(16) 6478.3(8) 5310.6(11) 23.93)
C10 4098.5(15) 8919.0(8) 7220.7(11) 23.003)
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C8
CI5
C3
C9
C23

2657.9(16)
7473.6(16)
1516.5(15)
3255.1(16)
2113.7(19)

8718.8(8)
6459.9(8)
6003.7(9)
9241.4(8)
4558.9(10)

5707.3(11)
9269.6(10)
3804.0(10)
6426.6(11)
8118.4(15)

22.7(3)
23.4(3)
24.4(3)
25.3(3)
39.9(4)

Table S4. Anisotropic Displacement Parameters (A2x10%) for 2a. The Anisotropic

displacement factor exponent takes the form: -2n*[h?a*?Uy;+2hka*b*U o+...].

Atom
Cl2
Sil
cn
F1
F2
N2
N1
C12
C7
C18
C13
Cl
C17
Co6
Cl1
C22
Cleé
C2
Cl4
C5
C4
C21

ull
27.64(18)
14.19(17)
30.3(2)
22.1(4)
16.0(4)
15.3(5)
13.5(5)
16.8(6)
13.0(5)
15.9(6)
19.7(6)
12.1(5)
16.9(6)
11.6(5)
18.7(6)
19.7(6)
18.1(6)
17.4(6)
31.6(7)
16.0(6)
19.4(6)
26.2(7)

U22
21.90(17)
13.15(16)
29.65(19)
13.6(3)
21.6(4)
13.8(5)
14.8(5)
12.1(5)
16.6(6)
10.7(5)
18.5(6)
17.2(6)
11.4(5)
19.0(6)
17.6(6)
18.9(6)
17.2(6)
19.3(6)
20.8(6)
25.1(7)
38.6(8)
20.1(6)

U33
29.04(19)
15.90(17)
45.4(2)
23.0(4)
21.8(4)
18.5(5)
18.8(5)
18.6(6)
21.5(6)
22.4(6)
20.1(6)
18.8(6)
20.4(6)
19.6(6)
22.9(7)
19.9(6)
25.5(7)
23.4(7)
16.7(6)
24.5(7)
19.0(7)
23.6(7)
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U23
-2.81(13)
1.78(12)
-6.29(16)
1.73)
3.5(3)
1.1(4)
0.8(4)
1.1(4)
3.1(5)
0.4(5)
0.6(5)
1.0(5)
0.9(4)
1.9(5)
-1.3(5)
1.0(5)
-0.4(5)
-1.9(5)
-0.2(5)
7.9(5)
5.3(6)
0.2(5)

U13
0.48(14)
0.49(13)
10.81(17)
-1.2(3)
3.7(3)
2.4(4)
2.3(4)
0.7(5)
3.6(5)
1.5(5)
2.2(5)
2.3(5)
-0.4(5)
2.3(5)
2.2(5)
3.0(5)
-3.0(5)
1.4(5)
0.4(6)
0.6(5)
-1.7(5)
10.0(6)

U12
-0.74(13)
-0.02(12)
2.62(15)
0.2(3)
-1.03)
0.6(4)
-0.6(4)
1.8(4)
0.6(4)
0.3(4)
3.3(5)
-0.6(4)
1.5(4)
0.0(5)
-1.05)
0.7(5)
-0.2(5)
-0.3(5)
3.3(5)
-0.2(5)
-2.0(6)
0.5(5)



C19
C20
C10
C8
CI15
C3
C9
C23

14.8(6)
19.2(6)
22.3(6)
21.9(6)
26.0(7)
19.9(6)
26.3(7)
34.8(9)

19.2(6)
20.7(6)
17.2(6)
17.7(6)
20.3(6)
31.6(7)
12.8(6)
21.7(7)

Table SS. Bond Lengths for 2a.

Atom
CI2
Sil
Sil
Sil
Sil
Sil
Sil
Cl1
N2
N2
N1
N1
Cl12
Cl12
C7
C7

Atom
C23
F1
F2
N2
N1
Cl12
C1
C23
C18
C22
C7
Cl11
C13
C17
Cé6
C8

Length/A

1.7533(16)
1.6610(8)

1.6586(8)

2.1172(11)
2.0949(11)
1.9111(13)
1.9064(13)
1.7528(17)
1.3541(16)
1.3404(17)
1.3547(16)
1.3370(17)
1.3955(18)
1.3947(18)
1.4629(18)
1.3908(17)

Table S6. Bond Angles for 2a.
Atom Atom Atom Angle/°

F1

Sil N2

89.43(4)

29.9(7)
33.7(8)
30.3(7)
28.8(7)
21.5(7)
20.9(7)
38.4(8)
67.9(13)

S17

-2.0(5)
-0.5(6)
-5.3(5)
6.5(5)
-1.1(5)
-6.0(6)
1.0(5)
4.0(7)

Atom
C18
C13
C1
C1
C17
C6
Cl1
C22
Cl16
C2
Cl4
Cs
C4
C21
C19
C10

Atom Atom Atom
N2 C18

2.0(5)
11.5(6)
7.3(6)

4.2(6)

-7.3(6)
-0.4(5)
10.6(6)
25.4(9)

Atom
C19
Cl14
C6
C2
Cl6
C5
C10
C21
C15
C3
C15
C4
C3
C20
C20
C9

C19

-1.5(5)
-1.6(5)
3.1(5)
3.8(5)
1.5(5)
-4.1(6)
0.7(5)
0.2(6)

Length/A
1.3898(18)
1.3910(19)
1.3966(17)
1.3958(18)
1.3978(18)
1.3973(18)
1.3834(18)
1.3758(19)
1.378(2)
1.3890(19)
1.387(2)
1.381(2)
1.386(2)
1.383(2)
1.378(2)
1.378(2)

Angle/
121.03(12)



F1 Sil N1 173.53(5) C19 C18 C17 125.59(12)

F1 Sil  CI2  94.53(5) Cl4 CI3 Cl12  121.63(13)
F1 Sil  Cl 94.73(5) C6 Cl Sil 117.14(9)

F2 Sil  Fl 96.19(4) C2 Cl Sil 125.25(10)
F2 Sil N2 173.17(4) C2 Cl C6 117.58(12)
F2 Sil NI 88.94(4) Cl2 Cl17 C18  11539(11)
F2 Sil  C12  95.38(5) Cl2 Cl17 Cl6 121.76(12)
F2 Sil  Cl 95.35(5) Cl6 Cl17 Cl18  122.84(12)
N1 Sil N2 85.74(4) Cl C6 C7 114.96(11)
Cl2  Sil N2 80.25(5) Cl C6 Cs 121.57(12)
Cl2 Sil NI 88.89(5) Cs C6 C7 123.44(12)
Cl Sil N2 88.03(5) N1 CIl  Cl0  122.76(13)
Cl Sil NI 80.83(5) N2 22 C21  122.71(13)
Cl Sil  Cl12  164.98(6) Cl5 Cl6 Cl17  119.77(13)
C18 N2 Sil 113.34(9) C3 2 Cl 121.15(13)
22 N2 Sil 127.69(9) Cl5 Cl4 CI3  120.00(13)
22 N2 CI18  118.87(11) C4 Cs C6 119.51(13)
C7 N1 Sil 113.14(8) Cs C4 C3 119.95(13)
Cll NI Sil 127.53(9) C22  C21  C20  118.61(13)
Cll NI C7 119.12(11) C20 C19 CI18  119.36(13)
C13 Cl2  sil 125.37(10) Cl19 C20 C21  119.41(13)
Cl7 Cl2  sil 117.55(10) C9 Cl0  Cll  118.41(13)
Cl7 Cl2 CI13 117.07(12) C9 C8 C7 119.66(13)
N1 C7 C6 113.65(11) Cl6 Cl15 Cl4  119.76(13)
N1 C7 C8 120.62(12) C4 C3 C2 120.22(13)
C8 C7 C6 125.73(12) Cl0 (9 C8 119.40(12)
N2 CI8 Cl17  113.38(11) Cll €23 CI2  111.87(9)

Table S7. Hydrogen Atom Coordinates (Ax104) and Isotropic Displacement Parameters
(A2x103) for 2a.
Atom X y z U(eq)
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HI3
HI11
H22
HI16
H2
H14
HS5
H4
H21
H19
H20
HI10
H8
HI15
H3
H9
H23A
H23B

3892.4

4848.34
5083.12
8843.87
2428.18
5732.64
1483.6

775.68

7373.82
9310.47
9526.3

4522.24
2078.9

8212.51
1207.69
3089.91
3053.13
2055.29

6235.51
7854.12
6388.88
6542.07
5271.62
6344.16
7990.11
6938.72
6470.63
6460.85
6509.24
9260.77
8928.77
6511.41
5580.74
9806

4747.81
4756.92

S19

8757.74
7815.12
4566.19
8242.79
4874.3
10041.95
3996.19
2927.31
4006.7
6720.19
5097.96
7709.56
5170.8
9786.87
3380.58
6375.72
8457.22
7464.98

23
24
23
25

28
26
31
27
26
29
28
27
28
29
30
48
48



6-2. X-ray Structure of compound 2b

A single crystal of 6,6-difluoro-N°,N° N’ N°-tetramethyl-6 H-51* 5"A* 615-6,6'-
spirobi[benzo[3,4][1,2]azasilolo[1,5-a]pyridine]-9,9'-diamine (Cx2H26F2N2Si) (2b) was
prepared by recrystallization from the dichloromethane solution. A suitable crystal was
selected, and the X-ray diffraction was collected on a XtaLAB AFC10 (RCD3): fixed-chi
single diffractometer with graphite monochromated Mo-Ka radiation (A = 0.71073A).
The crystal was kept at 123 K during data collection. The data were collected using ®
scan in the 0 range of 4.434 <0 < 54.968 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 30027 observed reflections
and 5995 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 supporting
information, and the numbering scheme employed is also shown in the supporting

information, which were drawn with ORTEP at 50% probability ellipsoid.
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Crystal structure determination of 6,6-difluoro-N°,N°,N°',N°'-tetramethyl-6H-
5).4,5'\4,61.5-6,6'-spirobi[benzo[3,4][1,2] azasilolo[1,5-a]pyridine]-9,9'-diamine (2b)
Crystal Data for C7H2sCl2FaN4Si (M =545.52 g/mol): monoclinic, space group P2i/c
(no. 14),a= 14.1097(4) A, b= 10.9238(3) A, c = 17.0344(5) A, f= 94.326(3)°, V' =
2618.06(13) A3, Z=4, T= 123 K, w(MoKa) = 0.332 mm™!, Dcalc = 1.384 g/cm?, 30027
reflections measured (4.434°< 20 < 54.968°), 5995 unique (Rint= 0.1704, Rsigma =
0.0737) which were used in all calculations. The final R; was 0.0818 (I > 2o(I))
and wR> was 0.2219 (all data).

S21



Table S8. Crystal data and structure refinement for 2b.

Identification code

Empirical formula

6,6-difluoro-N°, N°, N°" N°-tetramethyl

~6H-51%,5'\* 615-6,6'-spirobi[benzo[3,4][1,2]

azasilolo[ 1,5-a]pyridine]-9,9'-diamine

C7H28C1aFaN4Si

Formula weight 545.52
Temperature/K 123

Crystal system monoclinic

Space group P2i/c

a/A 14.1097(4)

b/A 10.9238(3)

c/A 17.0344(5)

a/° 90

Bre 94.326(3)

v/° 90

Volume/A? 2618.06(13)

Z 4

Pealcg/cm’ 1.384

pw/mm'! 0.332

F(000) 1136.0

Crystal size/mm? 0.2x0.2x0.2
Radiation MoKa (A =0.71073)
20range for data collection/® 4.434 to 54.968
Index ranges -18<h<18,-14<k<14,-21<1<22
Reflections collected 30027

Independent reflections 5995 [Rint = 0.1704, Rgigma = 0.0737]
Data/restraints/parameters ~ 5995/0/329

Goodness-of-fit on F? 1.047

Final R indexes [[>=2c (I)] Ri=0.0818, wR>=0.2105
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Final R indexes [all data] R1=0.0894, wR, =0.2219
Largest diff. peak/hole / e A3 1.07/-1.09

Table S9. Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement

Parameters (A2x10°) for 2b. U is defined as 1/3 of of the trace of the orthogonalised

Uy tensor.

Atom X y V4 U(eq)
Sil 2497.9(4) 2305.3(5) 7368.4(4) 14.13(19)
Cl2 2976.3(6) 7170.0(8) 7266.1(5) 46.6(3)
cn 2496.6(11) 5997.8(12) 8732.8(6) 81.4(5)
F1 3184.2(9) 3422.5(12) 7037.2(8) 20.5(3)
F2 1756.0(9) 3221.1(13) 7823.2(8) 20.8(3)
N2 3416.5(12) 995.9(17) 6925.2(11) 14.6(4)
N1 1650.7(12) 792.2(17) 7633.6(11) 15.3(4)
N4 5422.8(16) 1534(2) 10191.8(13) 29.1(5)
N3 -387.9(16) 2058(2) 4449.4(14) 29.8(5)
Cl 1682.4(15) 2227(12) 6419.0(14) 15.2(4)
Cl12 3311.3(14) 2015(2) 8296.7(13) 15.4(4)
Co6 919.7(14) 1392(2) 6389.9(13) 15.1(4)
C13 3207.7(16) 2509(2) 9046.4(14) 18.3(5)
C18 4168.3(15) 709(2) 7440.0(13) 15.5(4)
C17 4128.0(15) 1303.5(19) 8219.3(13) 14.2(4)
C7 906.7(15) 590(2) 7088.8(13) 15.8(4)
C2 1711.8(16) 3020(2) 5771.3(14) 20.0(5)
Cl4 3887.8(17) 2333(2) 9675.1(14) 20.0(5)
C19 4868.8(16) -108(2) 7228.3(15) 20.5(5)
C8 218.8(16) -290(2) 7222.6(15) 22.5(5)
C22 3340.7(16) 470(2) 6201.9(14) 19.2(5)
Cleé 4838.0(15) 1137(2) 8831.6(14) 17.4(4)
C5 224.1(16) 1334(2) 5759.5(14) 20.1(5)
C3 1031.7(18) 2980(2) 5134.1(15) 23.7(5)
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C10
C21
CI5
Cl11
C20
C9

C4

C23
C25
C26
C24
C27

1082.8(18)
4012.6(17)
4728.5(17)
1733.4(16)
4787.0(18)
303.9(18)
272.7(17)
-1326.6(18)
6375.7(19)
5293(2)
-366(2)
2423(3)

-791(2)
-358(2)
1672(2)
113(2)

-642(2)
-980(2)
2128(2)
1564(3)
1132(3)
2086(3)
3014(3)
5929(3)

8456.8(16)
5960.9(15)
9578.6(13)
8293.3(14)
6486.5(16)
7914.9(16)
5107.8(14)
4551.0(16)

10028.8(17)
10953.2(16)

3854.5(19)
7713(2)

27.3(5)
22.9(5)
19.1(5)
20.7(5)
24.9(5)
26.9(5)
20.6(5)
30.4(6)
30.7(6)
33.3(6)
40.7(7)
51.7(9)

Table S10. Anisotropic Displacement Parameters (A?x10°) for 2b. The Anisotropic

displacement factor exponent takes the form: -2n°[h%a*?Uy;+2hka*b* U o+...].

Atom
Sil
Cl2
Cl1
F1
F2
N2
N1
N4
N3
C1
Cl12
Co6
C13
C18
C17

ull
10.6(3)
47.2(5)
127.7(11)
16.8(6)
15.6(6)
12.6(8)
12.2(8)
31.8(11)
27.9(11)
11.5(9)
10.8(9)
12.7(9)
15.0(10)
14.0(9)
13.6(9)

U22
13.5(3)
48.9(5)
70.6(8)
15.8(6)
21.0(7)
13.8(8)
14.8(9)
34.5(12)
37.1(13)
14.3(10)
14.5(10)
14.2(10)
19.7(10)
13.8(9)
11.8(9)

U33
18.0(3)
42.7(5)
49.0(6)
28.4(7)
25.6(7)
17.5(9)
18.5(9)
19.4(10)
22.8(11)
19.4(10)
20.8(11)
18.2(10)
20.5(11)
18.7(10)
17.2(10)
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U23
-1.2(2)
6.8(4)
-9.4(5)
2.2(5)
-5.9(6)
-0.2(7)
0.8(7)
-0.8(9)
4.2(9)
0.3(8)
2.1(8)
-1.3(8)
-1.8(9)
0.3(8)
-0.4(8)

U13
-1.1(2)
3.7(4)
27.0(6)
-1.1(5)
-0.4(5)
0.5(7)
-0.8(7)
-8.9(9)
-9.1(9)
-0.8(8)
-0.1(8)
0.8(8)
3.9(8)
1.0(8)
0.6(8)

U12
-0.42(19)
“11.0(4)
-48.4(7)
-3.9(5)
4.8(5)
0.6(6)
-0.8(7)
5.9(10)
-4.6(10)
2.2(7)
-3.5(7)
1.6(7)
-1.6(8)
0.1(8)
“1.4(7)



C7
C2
Cl4
C19
C8
C22
Cl6
C5
C3
C10
C21
CI15
Cl11
C20
C9
C4
C23
C25
C26
C24
C27

Table S11. Bond Lengths

Atom
Sil
Sil
Sil
Sil
Sil
Sil
C12

13.0(9)
16.9(10)
22.9(11)
17.2(10)
16.1(10)
17.9(10)
15.5(10)
16.6(10)
23.7(11)
26.8(12)
26.3(11)
23.0(11)
17.8(10)
25.9(12)
22.1(11)
18.0(10)
24.5(12)
27.8(13)
42.1(16)
44.1(17)
68(2)

Atom
F1

F2
N2
N1
C1
Cl12
C27

15.7(10)
20.4(11)
20.6(11)
19.0(11)
25.0(12)
20.1(11)
16.2(10)
20.4(11)
25.4(12)
25.9(12)
19.9(11)
14.9(10)
21.4(11)
19.3(11)
25.2(12)
24.8(11)
36.6(15)
32.0(14)
36.5(15)
46.2(18)
37.9(18)

for 2b.
Length/A
1.6816(14)
1.6790(14)
2.1080(19)
2.1087(19)
1.915(2)
1.909(2)
1.765(4)

18.5(10)
22.7(11)
16.5(11)
25.2(12)
25.7(12)
19.6(11)
20.3(11)
23.0(11)
21.7(12)
28.9(13)
22.5(11)
18.9(11)
22.3(11)
29.9(13)
33.3(13)
18.4(11)
28.9(13)
30.5(14)
20.3(13)
29.4(15)
49(2)
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2.1(8)
3.09)
-0.6(8)
0.0(9)
1.6(10)
-4.4(9)
2.2(8)
-1.5(9)
5.4(9)
10.3(10)
-7.6(9)
3.0(8)
3.8(9)
-4.7(10)
5.8(10)
-0.9(9)
-0.4(11)
7.3(11)
2.8(11)
11.5(13)
1.8(15)

Atom
Cl12
Cl12
Cé6
Co6
C13
C18
C18

0.6(8)
0.9(9)
2.4(9)
0.7(9)
-2.3(9)
0.8(8)
-1.3(8)
-1.3(9)
0.0(9)
1.0(10)
1.2(9)
-2.6(9)
-2.5(8)
4.7(10)
1.1(10)
-2.8(9)
-5.1(10)
-10.3(11)
-5.6(11)
-13.0(13)
2.1(18)

Atom
C13
C17
C7
C5
Cl14
C17
C19

-1.1(8)
-0.9(8)
-2.8(9)
5.6(8)
-6.1(9)
-0.4(8)
1.4(8)
2.3(8)
2.3(9)
-6.9(10)
2.009)
2.7(8)
-3.5(9)
8.5(9)
-11.2(10)
2.2(9)
-0.3(11)
0.2(11)
0.3(12)
-6.0(14)
-15.7(16)

Length/A
1.404(3)
1.404(3)
1.479(3)
1.401(3)
1.396(3)
1.483(3)
1.399(3)



Cll1
N2
N2
N1
N1
N4
N4
N4
N3
N3
N3
Cl
Cl

C27
C18
C22
C7
Cl1
C15
C25
C26
C4
C23
C24
C6
C2

1.734(4)
1.361(3)
1.356(3)
1.366(3)
1.344(3)
1.385(3)
1.461(4)
1.455(3)
1.405(3)
1.453(3)
1.457(4)
1.409(3)
1.406(3)

Table S12. Bond Angles for 2b.

Atom
F1
F1
F1
F1
F2
F2
F2
F2
F2
N2
C1
Cl
Cl12
Cl12
Cl12

Atom

Sil
Sil
Sil
Sil
Sil
Sil
Sil
Sil
Sil
Sil
Sil
Sil
Sil
Sil
Sil

Atom
N2
N1
C1
Cl12
F1
N2
N1
Cl1
Cl12
N1
N2
N1
N2
N1
C1

Angle/®
89.26(7)
172.23(8)
94.23(8)
94.19(8)
96.73(8)
172.37(8)
89.14(7)
93.47(8)
94.23(9)
85.33(7)
90.78(8)
80.30(8)
80.58(9)
90.42(8)
167.84(10)

C17
C7
C2
Cl4
C19
C8
C22
Cleé
(O8]
C3
C10
C10
C21

Atom
Cl1
C5
C5
Cl4
N2
N2
C19
Cl12
Cl6
Clé6
N1
N1
C8
C3
C13

Atom
Co6
Cé6
Cé6
C13
C18
C18
C18
C17
C17
C17
Cc7
Cc7
Cc7
C2
Cl4

Cl6
C8
C3
CI5
C20
C9
C21
CI5
C4
C4
Cl1
C9
C20

Atom
Cc7
Cl
Cc7
Cl12
C17
C19
C17
C18
Cl12
C18
Cé6
C8
Co6
Cl
C15

1.403(3)
1.397(3)
1.394(3)
1.409(3)
1.389(3)
1.397(4)
1.394(3)
1.419(3)
1.415(3)
1.417(3)
1.391(3)
1.396(4)
1.394(4)

Angle/*
114.26(19)
123.1(2)
122.7(2)
122.1(2)
113.29(18)
120.8(2)
125.9(2)
114.43(19)
123.2(2)
122.39(19)
113.31(18)
120.5(2)
126.1(2)
122.2(2)
121.1(2)



C18 N2 Sil 113.32(14) C20 C19 C18 119.4(2)

22 N2 Sil 127.18(15) C9 C8 C7 119.5(2)
c22 N2 CI8  119.47(19) N2 22 C21 122202
C7 N1 Sil 113.59(14) Cl7 Cl6 CI5  119.6(2)
Cll NI Sil 126.64(15) C6 Cs C4 120.12)
Cll NI C7 119.52(19) C2 C3 C4 121.3(2)
Cl5 N4 25  119.9Q2) Cll Cl0 C9 118.1(2)
Cl5 N4 C26  119.8(2) 22 C21  C20  118.2(2)
C26 N4 25  118.3(2) N4 Cl5 Cl4 121402
C4 N3 23 118.8(2) N4 Cl5 Cl6 12082
C4 N3 24 118.002) Cl4 CI5 Cl6 117.7(2)
23 N3 24 114.6(2) N1 Cll  Cl0  122.8(2)
C6 Cl Sil 117.87(16) Cl9 C20 C21  119.9(2)
2 Cl Sil 125.73(17) Cl0 (9 C8 119.5(2)
C2 Cl C6 116.0(2) N3 C4 Cs 121.6(2)
C13 Cl2  Sil 126.30(17) N3 C4 C3 121.02)
Cl7 Cl2  Sil 117.43(16) Cs C4 C3 117.3(2)
Cl7 Cl2 CI13 11612 Cll €27 C2  113.8Q)

Table S13. Hydrogen Atom Coordinates (Ax10*) and Isotropic Displacement Parameters
(A%x10%) for 2b.

Atom x y z U(eq)
HI13 2668.61 2968.06 9126.82 22
H2 2200.91 3590.14 5767.74 24
H14 3783.92 2657.21 10166 24
H19 5384.65 -290.89 7580.99 25
HS8 -291.78 -416.09 6853.6 27
H22 2823.07 668.71 5854.89 23
H16 5377.23 679.75 8748.63 21
HS5 -270.24 771.86 5769.2 24
H3 1077.24 3522.83 4718.09 28
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HI10
H21
HI11
H20
H9
H23A
H23B
H23C
H25A
H25B
H25C
H26A
H26B
H26C
H24A
H24B
H24C
H27A
H27B

1164.25
3946.04
2247.96
5247.74
-154.58
-1266.28
-1686.57
-1647.31
6362.1
6804.19
6587.26
5344.31
5772.41
4675.77
-563.5
-789.49
268.19
1757.96
2714.04

-1256.75
-711.24
253.98
-1188.7
-1559.74
753.06
1532.26
2078.37
277.24
1263.63
1592.47
2960.1
1787.58
1876.38
3776.33
2800.66
3094.53
5906.66
5173.47
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8914.02
5463.03
8656.05
6340.72
8013.97
4766.91
4050.17
4903.07
9898.5
10486.04
9594.77
10912.76
11335.17
11114.03
4070.3
3407.61
3693.41
7521.3
7553.92

33
28
25
30
32
46
46
46

46
46
50
50
50
61
61
61
62
62



6-3. X-ray Structure of compound 2¢

A single crystal of  6,6-difluoro-9,9'-bis(trifluoromethyl)-6H-514,5'14,616-6,6'-
spirobi[benzo[3,4][1,2]azasilolo[1,5-a]pyridine] (C24H14FsN2Si) (2¢) was prepared by
recrystallization from the dichloromethane solution. A suitable crystal was selected, and
the X-ray diffraction was collected on a XtaLAB AFC10 (RCD3): fixed-chi single
diffractometer with graphite monochromated Mo-Ka radiation (A = 0.71073A). The
crystal was kept at 113 K during data collection. The data were collected using ® scan in
the 0 range 0f 4.072 <0 < 54.97 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 15251 observed reflections and 4932
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 SHELXIL.-97.5 Details of final
refinement as well as the bond lengths and angles are summarized in the supporting
information, and the numbering scheme employed is also shown in the supporting

information, which were drawn with ORTEP at 50% probability ellipsoid.
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Crystal structure determination of 2¢

Crystal Data for C24H14FsN2Si (M =510.46 g/mol): triclinic, space group P-1 (no. 2), a =
7.8983(2) A, b= 10.1395(3) A, c = 14.2203(4) A, a = 80.924(2)°, B= 74.043(2)°, y =
85.365(2)°, V= 1080.40(5) A%, Z= 2, T= 113K, p(MoKo)= 0.194 mm', Dcalc =
1.569 g/cm?, 15251 reflections measured (4.072° < 20 < 54.97°), 4932 unique (Rint=
0.0318, Rsigma = 0.0274) which were used in all calculations. The final Ry was 0.0449 (I
> 20(1)) and wR» was 0.1202 (all data).
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Table S14. Crystal data and structure refinement for 2c.

Identification code

Empirical formula

6,6-difluoro-9,9'-bis(trifluoromethyl)-6H-514,5'14,61
6-6,6'-spirobi[benzo[3,4][1,2]azasilolo[1,5-a]pyridine]

Co4H14FsN,Si

Formula weight 510.46
Temperature/K 113
Crystal system triclinic
Space group P-1

a/A 7.8983(2)
b/A 10.1395(3)
c/A 14.2203(4)
a/° 80.924(2)
Bre 74.043(2)
v/° 85.365(2)
Volume/A? 1080.40(5)
Z 2
Pealcg/cm’ 1.569
pw/mm'! 0.194
F(000) 516.0
Crystal size/mm? 0.2x0.2x0.2

Radiation

MoKa (A =0.71073)

20range for data collection/® 4.072 to 54.97
Index ranges -10<h<10,-13<k<13,-18<1<18
Reflections collected 15251

Independent reflections 4932 [Rint = 0.0318, Rsigma = 0.0274]
Data/restraints/parameters ~ 4932/15/344

Goodness-of-fit on F? 1.061

Final R indexes [[>=2c (I)] Ri=0.0449, wR> =0.1152

Final R indexes [all data] R1=0.0512, wR2 =0.1202
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Largest diff. peak/hole / e A=0.43/-0.58

Table S15. Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement

Parameters (A2x10°) for 2¢. Ueq is defined as 1/3 of of the trace of the orthogonalised

Uy tensor.

Atom X y b4 U(eq)
Si01 1927.8(5) 4862.6(4) 2451.2(3) 14.46(12)
F2 1734.1(12) 3721.3(9) 1770.8(7) 18.2(2)
F1 -201.5(12) 5255.8(10) 2856.2(7) 20.5(2)
F6 3281.3(17) 96.7(12) 6124.3(9) 37.8(3)
F7 2142(2) 1618.9(12) 7004.1(8) 43.2(3)
F8 487.3(19) 297.5(16) 6663.7(11) 56.6(4)
N1 4639.3(17) 4634.7(13) 1965.2(9) 14.3(3)
N2 2525.9(17) 6143.3(13) 3343.1(10) 15.93)
F3 3215(3) 10591.0(13) -837.9(12) 67.2(5)
C18 2498.4(19) 5537.0(15) 4264.6(11) 15.8(3)
C17 2151.2(19) 4101.6(15) 4421.4(11) 15.3(3)
C7 5370(2) 5499.9(15) 1156.8(11) 15.5(3)
C11 5684(2) 3734.6(16) 2360.5(12) 18.1(3)
C12 1923.5(19) 3608.7(15) 3605.3(11) 15.7(3)
C13 1647(2) 2244.9(16) 3701.8(12) 18.6(3)
Co6 4078(2) 6437.7(15) 807.0(11) 16.8(3)
C1 2339(2) 6285.6(16) 1378.7(12) 17.2(3)
C22 2915(2) 7436.9(16) 3092.9(13) 20.2(3)
C19 2813(2) 6236.9(17) 4957.5(13) 22.03)
C15 1882(2) 1929.2(16) 5373.5(12) 19.2(3)
Cl6 2131(2) 3280.0(16) 5310.7(12) 18.1(3)
Cl4 1633(2) 1409.9(16) 4573.0(13) 21.0(3)
C8 7178(2) 5477.7(18) 737.6(12) 21.4(3)
C2 1049(2) 7176.6(17) 1107.9(13) 23.1(4)
C10 7487(2) 3673.8(18) 1989.3(13) 21.8(3)
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C20
C9
C5
C21
C24
C4
C3
F4A
C23B
FSA
C23A
F5B
F4B

3234(2)
8244(2)
4546(2)
3307(2)
1933(2)
3237(3)
1494(3)
2367(9)
3540(13)
5097(7)
3890(16)
5571(5)
3516(17)

7564.7(18)
4566.9(19)
7430.7(17)
8173.3(17)
1003.8(17)
8300.9(18)
8175.4(19)
9418(5)
9412(7)
9200(6)
9398(10)
9738(7)
9259(4)

4688.5(14)
1163.5(13)
-6.9(12)
3735.4(13)
6292.3(13)
-242.8(13)
306.1(14)
-1627(4)
-1117(5)
-1719(3)
-1058(8)
-1313(6)
-1891(4)

25.5(4)
24.0(4)
22.6(3)
23.9(4)
24.7(4)
28.2(4)
29.3(4)
60.6(14)
28.6(18)
62(2)
46(3)
67(2)
76(4)

Table S16. Anisotropic Displacement Parameters (A2x10%) for 2¢. The Anisotropic

displacement factor exponent takes the form: -2n°[h%a*?Uy;+2hka*b* U o+...].

Atom
Si01
F2
F1
F6
F7
F8
N1
N2
F3
C18
C17
C7
Cl1
Cl12

vl U22
13.22)  17.52)
18.7(5)  22.0(5)
13.9(4)  27.7(5)
52.7(8)  30.2(6)
83.4(10) 27.9(6)
44.8(8)  67.2(10)
143(6)  16.9(6)
16.1(6)  16.1(6)
116.6(15) 22.4(6)
13.3(7)  18.0(7)
13.0(7)  17.6(7)
163(7)  18.9(7)
16.4(7)  20.6(7)
11.7(7)  18.9(7)

U33 U23 U13
11.82)  -2.18(16) -2.06(15)
152(5) -4.8(4)  -5.2(4)
18.7(5) -4.9(4)  -2.0(4)
31.8(6) -4.6(5)  -18.6(6)
17.4(6)  -23(5)  -15.9(6)
49.3(8) 39.5(7)  -18.1(6)
11.16) -1.8(5)  -2.8(5)
143(6)  -3.4(5)  -1.805)
52.4(9)  4.4(6) -8.3(9)
14.7(7)  -346)  -1.105)
13.7(7)  -2.9(6)  -0.5(5)
11.1(7)  -3.0(6)  -2.6(6)
16.4(8) -12(6)  -4.0(6)
14.7(7)  -32(6)  0.1(5)
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U12
-0.09(15)
-0.9(4)
1.4(4)
17.3(5)
9.8(6)
26.8(7)
-0.3(5)
0.1(5)
“12.3(8)
0.1(5)
-0.3(5)
-1.7(6)
1.2(6)
-1.0(5)



C13
C6
Cl
C22
C19
C15
C16
Cl4
C8
C2
C10
C20
C9
Cs5
C21
C24
C4
C3
F4A
C23B
FSA
C23A
FSB
F4B

Table S17. Bond Lengths for 2c¢.

Atom
Si01
Si01
Si01
Si01

18.9(7)
20.5(8)
19.5(8)
22.5(8)
26.8(8)
18.3(7)
18.5(7)
22.1(8)
17.7(8)
24.2(8)
17.4(8)
30.7(9)
13.0(7)
28.6(9)
26.9(9)
29.0(9)
44.1(11)
38.6(10)
84(3)
41(3)
59(3)
67(7)
52(2)
180(11)

Atom
F2

F1

N1
N2

19.3(8)  17.0(8)
17.9(7)  11.7(7)
18.5(7)  14.2(7)
16.8(7)  18.6(8)
23.5(8)  16.2(8)
19.7(8)  16.1(8)
20.3(8)  14.3(7)
16.4(7)  21.8(8)
29.8(9) 14.7(8)
24.5(8)  20.7(8)
27.909)  20.7(8)
23.0(8)  25.009)
37.6(10) 20.2(8)
21.98)  14.8(8)
17.5(8)  26.4(9)
20.98)  21.7(9)
21.6(8) 16.7(9)
25.009) 24.709)
56(2) 43(2)
20(3) 17(3)
60(3) 37(2)
39(4) 40(5)
60(3) 67(4)
30.8(19) 28(2)
Length/A
1.6619(10)
1.6585(10)
2.0674(13)
2.1133(14)
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-4.3(6)
-2.2(6)
-4.0(6)
-1.5(6)
-4.1(6)
0.5(6)
-2.8(6)
-2.0(6)
-0.6(6)
-4.8(7)
-3.8(7)
-9.5(7)
-5.2(7)
-0.4(6)
-5.6(7)
0.5(7)
0.9(7)
-3.4(7)
27.9(17)
11(2)
32(2)
2(3)
44(3)
11.5(16)

Atom
Cl12
C13
Cé6
Cé6

-2.0(6)
-3.8(6)
-5.4(6)
-1.6(6)
-5.4(6)
-1.3(6)
-2.7(6)
-1.4(6)
-1.3(6)
-7.6(7)
-7.3(6)
-7.2(7)
-2.0(6)
-2.6(6)
-3.9(7)
-4.9(7)
-8.4(8)
“13.4(8)
-35(2)
-5(2)
13(2)
-34(5)
7(2)
-48(4)

Atom
C13
Cl14
C1
Cs5

-3.9(6)
-0.5(6)
2.3(6)
-0.9(6)
-1.5(7)
0.9(6)
0.6(6)
2.4(6)
-4.0(6)
7.2(7)
3.1(6)
-3.6(7)
-0.9(6)
-1.6(7)
-2.5(6)
-0.3(7)
4.7(7)
13.3(7)
“12(2)
9(2)
6(2)
15(4)
-12.3(19)
25(4)

Length/A
1.397(2)
1.384(2)
1.398(2)
1.395(2)



Si01
Si01
F6
F7
F8
N1
N1
N2
N2
F3
F3
C18
C18
C17
C17
C7
C7
Cl1

Cl12
C1

C24
C24
C24
C7

Cl1
C18
C22

C23B
C23A

C17
C19
C12
Cl16
C6

C8

C10

1.9103(16)
1.9033(17)
1.345(2)
1.322(2)
1.333(2)
1.350(2)
1.342(2)
1.352(2)
1.341(2)
1.302(8)
1.330(11)
1.474(2)
1.386(2)
1.393(2)
1.397(2)
1.472(2)
1.388(2)
1.376(2)

Table S18. Bond Angles for 2c.
Atom  Angle/®

Atom
F2
F2
F2
F2
F1
F1
F1
F1
F1
N1

Atom
Si101
Si101
Si01
Si01
Si01
Si01
Si01
Si01
Si01
Si01

N1
N2
C12
Cl
F2
N1
N2
C12
Cl
N2

89.47(5)
171.23(5)
94.95(6)
94.63(6)
97.34(5)
172.24(5)
90.35(5)
92.81(6)
94.41(6)
83.16(5)
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Cl
C22
C19
C15
CI15
CI5
C8
C2
C10
C20
(O]
C4
C4
C4
F4A
C23B
C23A
C23A

Atom
C2
N2
C20
Cl6
Clé6
Cl4
C15
C13
C9
C3

Atom
Cl
C22
C19
C15
C15
C15
Clé6
Cl4
C8
C2

C2
C21
C20
Cl16
Cl4
C24
C9
C3
C9
C21
C4
C3
C23B
C23A
C23B
FSA
F5B
F4B

Atom
Si01
C21
C18
Cl14
C24
C24
C17
C15
C7
C1

1.400(2)
1.377(2)
1.382(2)
1.385(2)
1.393(2)
1.492(2)
1.381(2)
1.386(3)
1.387(2)
1.386(3)
1.382(3)
1.389(3)
1.519(6)
1.485(10)
1.325(10)
1.314(8)
1.334(11)
1.328(11)

Angle/*

125.66(13)
122.59(16)
119.33(16)
120.65(15)
120.20(15)
119.12(15)
118.34(15)
119.96(15)
119.32(15)
120.92(17)



C12
C12
Cl
Cl
Cl
C7
Cl11
Cl11
C18
C22
C22
N2
N2
C19
C12
C12
Cle6
N1
N1
C8
N1
C17
C17
C13
Cl4
Cl
C5
C5
C6
Co6

Si01
Si01
Si01
Si01
Si01
NI
NI
N1
N2
N2
N2
C18
C18
C18
C17
C17
C17
C7
C7
C7
Cl11
Ci12
Ci12
Cl12
C13
Co6
Co6
C6
Cl
C1

N1
N2
N1
N2
C12
Si01
Si01
C7
Si01
Si01
C18
C17
C19
C17
C18
Cl6
C18
Cé6
C8
Co
C10
Si01
C13
Si01
C12
C7
C7
Cl
Si01
C2

90.32(6)
80.39(6)
81.26(6)
88.96(6)
167.17(7)
113.86(10)
126.98(11)
119.15(13)
113.42(10)
127.61(11)
118.97(14)
113.25(13)
121.21(14)
125.53(15)
115.24(14)
122.30(14)
122.40(14)
113.45(13)
121.03(15)
125.50(14)
122.65(15)
117.45(12)
117.72(15)
124.79(12)
121.01(15)
114.48(14)
123.14(15)
122.35(15)
116.86(12)
117.47(15)
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Cl1
C19
C8
C4
C22
F6
F7
F7
F7
F8
F8
Cs5
Cs5
Cs5
C3
C3
C2
F3
F3
F3
F4A
FSA
FSA
F3
F3
FSB
F4B
F4B
F4B

C10
C20
C9
Cs
C21
24
24
C24
24
24
24
C4
C4
C4
C4
C4
C3
C23B
C23B
C23B
C23B
C23B
C23B
C23A
C23A
C23A
C23A
C23A
C23A

C9
C21
C10
C6
C20
Cl15
F6
F8
Cl15
F6
Cl15
C3
C23B
C23A
C23B
C23A
C4
C4
F4A
FSA
C4
C4
F4A
C4
F5B
C4
F3
C4
F5B

118.36(15)
119.25(16)
119.46(15)
118.39(16)
118.58(16)
111.52(14)
105.75(15)
107.30(16)
113.39(14)
105.54(15)
112.78(15)
120.81(16)
124.4(4)
114.2(5)
114.8(4)
124.8(5)
120.05(17)
112.0(5)
100.6(6)
116.7(6)
111.6(5)
108.6(6)
106.9(6)
112.6(7)
95.7(7)
121.0(8)
106.1(8)
113.1(8)
106.2(8)



Table S19. Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x10°) for 2c.

Atom x y z U(eq)
H11 5157.14 3114.43 2919.09 22
H13 1465.54 1885.11 3160.95 22
H22 2920.04 7861.8 2447.07 24
H19 2740.5 5808.27 5610.74 26
H16 2283.65 3639.06 5858.54 22
H14 1453.15 483.02 4625.15 25
HS 7677.15 6082.91 163.47 26
H2 -147.11 7095.82 1478.65 28
H10 8195.82 3035.59 2291.38 26
H20 3471.87 8054.9 5151.84 31
H9 9486.33 4552.35 892.98 29
H5 5736.21 7506.75 -389.62 27
H21 3619.51 9079.18 3529.73 29
H3 604.56 8774.49 132.07 35
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7. Computational Studies

All quantum chemical calculations were conducted by employing the Gaussian 16 rev.
B.01 program package.!* B3LYP'S functional and 6-31G(d)'® basis set were used for the
optimization in the gas phase. For TD-DFT, B3LYP functional and 6-31G(d) basis set

were used.

9
LUMO+1: -1.44 eV

45,
o

LUMO: -1.52 eV

9
&
J
(
9 W

HOMO: -6.18 eV HOMO: -4.97 eV

4
4
J
>

HOMO-1: -6.23 eV HOMO-1: -4.98 eV

9
D 9
J‘ @

C

Figure S4. Distributions and energy levels of 2a and 2b calculated using B3LYP/6-
31G(d) in the gas phase.
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Table S20. Transition energies (E), oscillator strengths (f), and orbital assignments for 2b

in the gas phase.

State Acar [nm] AE [eV] Oscillator strength (f) Assignment

HOMO — LUMO 0.67836

1 390 3.18 0.0147
HOMO-1 — LUMO+1; 0.1847
HOMO-1 — LUMO | 0.67407

2 387 3.20 0.0266
HOMO — LUMO+1 | 0.19837
HOMO-1 — LUMO | -0.20149

3 381 3.257 0.0123
HOMO — LUMO+1 | 0.67309
HOMO-1 — LUMO+1, 0.6773

4 380 3.265 0.0139
HOMO — LUMO -0.18716
HOMO-1 — LUMO+3| -0.25484

5 339 3.66 0.016
HOMO — LUMO+2 | 0.64966
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8. NMR Spectra
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Figure S6. 3°C NMR of 2a in CDCl.
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Figure S7. "’F NMR of 2a in CDCls.
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Figure S8. °Si NMR of 2a in CDCl;.
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Figure S10. 'H NMR of 2b in CDCls.
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Figure S11. 1°C NMR of 2b in CDCls.
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Figure S12. ’F NMR of 2b in CDCls.
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Figure S13. ?Si NMR of 2b in CDCls.
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Figure S14. '"H NMR of 2¢ in CDCl;.
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Figure S16. '’F NMR of 2¢ in CDCls.
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Figure S17. 'H NMR of 2b and a mixture of 2b and DMAP in CDCls.
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