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1. General Information

All reactions were carried out with standard Schlenk techniques under argon or in an argon-filled
glove-box. Bzpinz was purchased from TCI and used after vacuum drying. Chemicals purchased from
Sigma-Aldrich, J&K, Acros, and Alfa Aesar Chemical Companies were used as received. Anhydrous

solvents, such as 1,4-dioxane, ethyl acetate (EA), cyclohexane, acetonitrile (MeCN) and dimethyl

sulfoxide (DMSO) were purchased from J&K and used as received (water < 30 ppm, J&K Seal). THF
was distilled from sodium/benzophenone under an argon atmosphere before use. Analytical thin-layer
chromatography (TLC) was performed on silica gel 60 Fzs4 aluminum sheets from Qingdao Haiyang
Chemical Co., Ltd. Flash chromatography was performed on silica gel (200 — 300 mesh, Qingdao
Haiyang Chemical Co., Ltd). *H, *C, F and 2°Si NMR spectra were recorded in CDCl; on a Bruker
AVANCE Avance Ill 400 instrument. Chemical shifts are reported in parts per million (ppm) and are
referenced to the residual solvent resonance as the internal standard (CDCls: 7.26 ppm for *H NMR
and 77.06 ppm for 3 C{*H NMR). Data are reported as follows: chemical shift (5 ppm), multiplicity (s =
singlet, d = doublet, t = triplet, g = quartet, m = multiplet), coupling constants (Hz) and integration.
Infrared spectra were recorded on a ThermoFisher Nicolet iS5 FTIR using a neat thin-film technique.
High-resolution mass spectra (HRMS) were recorded on the Thermo Quest Finnigan LCQDECA

system equipped with an ESI or APCI ionization source and a TOF detector mass spectrometer.
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2. Experimental Details for the Base-mediated Difunctionalization of
Aromatic Alkenes

2.1 Optimization Studies

General procedure A. In an argon-filled glovebox, styrene 1a (0.2 ~ 0.24 mmol, 1.0 ~ 1.2 equiv.),
PhMe.SiBpin 2 (0.2 ~ 0.24 mmol, 1.0 ~ 1.2 equiv.), 'BUOK (10 mol%.) and solvent (1.0 mL) were
added to an oven-dried Scklenk-tube. The reaction mixture was stirred at room temperature for 1 hour,
then an additional 2.0 equivalent of base and 4-cyanopyridine 3a (0.2 mmol, 1.0 equiv.) were
sequentially added into the reaction mixture. The reaction tube was sealed, removed from the glovebox,
and stirred at varied temperatures for 30 min. After the indicated time, benzyl ether (39.8 mg, 0.2 mmol,
1.0 equiv.) was added to the reaction mixture, and then an aliquot (approximately 50 pL) of the reaction
solution was then directly transferred to an NMR tube and CDCIl; was added. The yield was determined
by H NMR analysis based on the integration of the targeted product and internal standard. The results

are tabulated in Table S1.

General Procedure B: In an argon-filled glovebox, styrene la (0.2 ~ 0.24 mmol, 1.0 ~ 1.2 equiv.),
PhMe.SiBpin 2 (0.2 ~ 0.24 mmol, 1.0 ~ 1.2 equiv.), 'BUOK (2.0 equiv.), and solvent (1.0 mL) were
added to an oven-dried Scklenk-tube. The reaction mixture was stirred at room temperature for 10 min,
then 4-cyanopyridine 3a (0.2 mmol, 1.0 equiv.) were added into the reaction mixture. The reaction tube
was sealed, removed from the glovebox, and stirred at varied temperatures from 30 min. After the
reaction finished, saturated ammonium chloride solution (2 mL) was added to the reaction mixture, and
the organic phase was separated. The aqueous layer was extracted with EtOAc (3x2 mL). Then, the
organic layers were combined, dried over anhydrous sodium sulfate, and filtered. After the removal of
the solvent under reduced pressure, the crude material was purified by flash column chromatography

on silica gel or preparative TLC to afford the corresponding products.
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Table S1. Optimization of Reaction Conditions.?2

e Y M'\e/l—e\Si—Bpin BUOK (10 mol%) Base | /\ e
PH Solvent. 1 h 4-cyanopyridine I .Me
’ (3a, 1.0 equiv) Ph Si.o
1a 2
Entry a/b/c [equiv.] Solvent Base T (°C) vield [%6]°
4
1 111 THF w/o base r.t. n.d.
2 1:1:1 THF 'BUOK (1.0 eq.) r.t. 50%¢
3 1:1:1 THF MeONa (1.0 eq.) r.t. trace
4 1:1:1 THF MeOK (1.0 eq.) r.t. trace
5 1:1:1 THF ‘BuONa (1.0 eq.) r.t. 12%
6 111 THF ‘BuOLi (1.0 eq.) r.t. n.d.
7 1:1:1 THF PhLi (1.0 eq.) r.t. trace
8 1:1:1 THF KHMDS (1.0 eq.) r.t. 38%
9 1:1:1 THF CS2C03(1.0eq.) r.t. n.d.
10 1:1:1 THF ‘BuOK (2.0 eq.) r.t. 80%
11 1.2:1.2:1 THF ‘BUOK (2.0 eq.) rt. 89%(85%°)
12 1.2:1.2:1 THF ‘BUOK (2.0 eq.) r.t. 85%
13 1.2:1.2:1 1,4-dioxane 'BuOK (2.0 eq.) r.t. 42%
14 1.2:1.2:1 Cyclohexane 'BuOK (2.0 eq.) r.t. 34%
15 1.2:1.2:1 EA ‘BuOK (2.0 eq.) r.t. n.d.
16 1.2:1.2:1 MeCN 'BUOK (2.0 eq.) r.t. n.d.
17 1.2:.1.2:1 DMF ‘BuOK (2.0 eq.) r.t. n.d.
18 1.2:1.2:1 DMSO ‘BuOK (2.0 eq.) r.t. n.d.

aReaction conditions: styrene 1a (0.2 ~ 0.24 mmol, 1.0 ~ 1.2 equiv.), PhMezSiBpin 2 (0.2 ~ 0.24 mmol, 1.0 ~ 1.2
equiv.), '‘BUOK (10 mol%, 0.02 ~ 0.024 mmol), in solvent (1.0 mL), r.t. for 1 h. Then, the base (0.4 ~ 0.48 mmol, 2.0
equiv.) and 4-cyanopyridine 3a (0.2 mmol, 1.0 equiv.) were sequentially added into the reaction mixture and stirred for
30 min. PYields were determined by *H NMR analysis with benzyl ether as an internal standard. Isolated yield. “The

reaction was conducted according to general procedure B, Isolated yield.
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2.2 General Procedure for Base-mediated Difunctionalization of Aromatic Alkenes

2.2.1 Synthetic Procedure for Base-Mediated Carbosilyation of Aromatic Alkenes with Electrophiles

BUOK (10 mol%) ®

Ar PhMe,SiBpin (1.0 equiv.) E< R1 R-X Me Me
= THF, rt, 1h M Bh R = Ar or alkyl R Si-Ph
R" R? then, 'BUOK (2.0 equiv.) Si-Me |t 1min~2h Ar/‘ 1 < )
RZ  Me R" R

General Procedure C: In an argon-filled glovebox, alkene (0.2 ~ 0.24 mmol, 1.0 ~ 1.2 equiv.),
PhMe.SiBpin (0.2 ~ 0.24 mmol, 1.0 ~ 1.2 equiv.), 'BuOK (10 mol%.), and solvent (1.0 mL) were added
to an oven-dried Scklenk-tube. The reaction mixture was stirred at room temperature for 1 h, then 2.0
equivalents of '‘BUOK and electrophiles (0.2 mmol, 1.0 equiv.) were sequentially added into the reaction
mixture. The reaction tube was sealed, removed from the glovebox, and stirred at varied temperatures
from 1 minute to 2 hours. After the reaction finished, saturated ammonium chloride solution (2 mL) was
added to the reaction mixture, and the organic phase was separated. The aqueous layer was extracted
with EtOAc (3x2 mL). Then, the organic layers were combined, dried over anhydrous sodium sulfate,
and filtered. After the removal of the solvent under reduced pressure, the crude material was purified
by flash column chromatography on silica gel or preparative TLC to afford the corresponding
carbosilyation products.

PhMe,SiBpin (1.0 equiv.) K 1 Me Me
Ar 4 i z R . N
>_ BuOK (2.0 equiv.) % Ph Electrophiles (El) E Si—-Ph
R R THF, rt., 10 min. Si-Me comn-zn AT

RZ  Me R' R?

General Procedure D: In an argon-filled glovebox, alkene (0.2 ~ 0.24 mmol, 1.0 ~ 1.2 equiv.),
PhMe,SiBpin (0.2 ~ 0.24 mmol, 1.0 ~ 1.2 equiv.), 'BuOK (2.0 equiv.), and solvent (1.0 mL) were added
to an oven-dried Scklenk-tube. The reaction mixture was stirred at room temperature for 10 min, then
electrophiles (0.2 mmol, 1.0 equiv.) were added into the reaction mixture. The reaction tube was
sealed, removed from the glovebox, and stirred at varied temperatures from 1 minute to 2 hours. After
the reaction finished, saturated ammonium chloride solution (2 mL) was added to the reaction mixture,
and the organic phase was separated. The aqueous layer was extracted with EtOAc (3x2 mL). Then,
the organic layers were combined, dried over anhydrous sodium sulfate, and filtered. After the removal
of the solvent under reduced pressure, the crude material was purified by flash column

chromatography on silica gel or preparative TLC to afford the corresponding carbosilyation products.

2.2.2 Unsuccessful Examples
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Unsuccessful Alkene Examples?
X Z 0
Q/\ S A
FsC N~ \ X0 N
N.R. N.D. D.

Unsuccessful Electrophiles Examples?

Cl Br | OTf
Q. O O O O
S CN
N.D. N.D.

N.D. N.D. N.D.

Figure S1. Unsuccessful examples in the base-mediated difunctionalization of aromatic alkenes.
apreformed under the standard conditions with 4-cyanopyridine as the model electrophile. PUsing styrene and
PhMe:SiBpin as the model substrates. N.R.= No reaction, N.D.= Not detected.

As shown in Figure S1, our experiments suggested that 4-(trifluoromethyl)styrene, 4-vinylpyridine, 2-
vinylthiophene, alkyl alkene (e.g. allylbenzene), and ethyl acrylate were not suitable substrates under
the current reaction conditions. In addition, the 2-thiophenecarbonitrile, chlorobenzene, bromobenzene,
iodobenzene, and phenyl trifluoromethanesulfonate were also not suitable coupling partners in the
base-mediated difunctionalization of aromatic alkenes, probably due to the higher activation barriers

required.

2.2.3 Synthetic Procedure for Base-Mediated Carboborylation of Aromatic Alkenes with Aromatic

Heterocycles

'BUOK (10 mol%) ® B ~
Y PhMe,SiBpin (1.0 equiv.) K R . |a (;,%x\\,\exNMe\ Me
)\/Rz TF ct, Th m Ph —>\:// \b B\'f Si=Ph
N | o >4
Ar then, 'BuOK (2.0 equiv.) Si-Me rt. 12h.
R2 Me Ph

General Procedure E: In an argon-filled glove box, an oven-dried 10 mL Schlenk-tube was charged
with alkene (0.40 mmol), PhMe;SiBpin (0.40 mmol), ‘BuOK (10 mol%) in 1.5 mL THF, and stirred at
room temperature for 1h. Then, 'BuOK (0.80 mmol) and the related aromatic heterocycles (0.20 mmol)
were sequentially added, and the mixture was stirred at room temperature for 12 h. After the reaction
finished, saturated ammonium chloride solution (2 mL) was added to the reaction mixture, and the
organic phase was separated. The aqueous layer was extracted with EtOAc (3x2 mL). Then, the
organic layers were combined, dried over anhydrous sodium sulfate, and filtered. After the removal of
the solvent under reduced pressure, the crude material was purified by flash column chromatography

on silica gel or preparative TLC to afford the corresponding carbosilyation products.

2.2.4 Synthetic Procedure for the Base-Mediated Carboborylation of Aromatic Alkenes
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. Bpi
‘BuONa (10 mol%) 'BUOK (X equiv), pin

Bopin, (1.1 equiv.) Bpin THF, r.t. 5~ 30 min

a, X
~ - o =
Ph MeOH (5.0 equiv.) Bpin NC@N | _N
/

THF, 60°C, 16 h

BUOK (2.0 equiv), 83, 50%
'BUOK (3.0 equiv), 83, 75%
'BUOK (3.5 equiv), 83, 73%

As shown above, for the arylborylation processes, the corresponding carboborylation product was
formed only in 50% isolated yield in the presence of 2.0 equivalents of 'BuOK. It may be attributed to
the competitive complexation event between the B-boryl group and 'BuOK. Therefore, 3.0 equivalents
of 'BUOK were used in this type of reaction. Upon increasing the amount of 'BuOK to 3.0 equivalents,
the yield of carboborylation product (No. 83) can be improved from 50% to 75%. Further increasing the

amount of base to 3.5 equivalents had little effect on the reaction yield.

‘BuONa (10 mol%)
B,pin, (1.1 equiv.) BuOK (3.0 equiv),
Bpin THF, r.t. for 10 ~ 30 min

PR X MeOH (5.0 equiv.) m
1 THF, 60 °C, 16 h Bpin x

General Procedure F: In an argon-filled glove box, an oven-dried 10 mL Schlenk-tube was charged
with styrene (0.24 ~ 0.3 mmol.), Bzpin, (1.1 equiv.), 'BuONa (10 mol%), MeOH (5.0 equiv.) and
tetrahydrofuran (1.0 mL) were successively added. The reaction mixture was stirred at 60 °C for 16 h.

Bpin

After the reaction finished, the solvent was removed under vacuum, and the resulting residue was
redissolved in 1.0 mL of tetrahydrofuran. Then, 'BuOK (3.0 equiv.) and electrophiles (0.2 mmol) were
successively added into the reaction mixture, stirred for 12 h. Purification by preparative TLC affords

the corresponding carboborylation products.

2.3 Gram-Scale Experiment

N
| N
1) 'BUOK (10 mol%), PhMe,SiBpin (1.0 equiv.), Pz
in THF, r.t. for 1 h Me e
O O 2) IBUOK (2.0 equiv.), 4-cyanopyridine (1.0 equiv.) SI‘Ph
Ph
rt. for2h
5.0 mmol scale 24, 90% (5.0 mmol, 1.78 g)

Synthetic Procedure: In an argon-filled glove box, an oven-dried 100 mL schlenk-tube was charged
with 1,1-diphenylethylene (0.90 g, 5.0 mmol, 1.0 equiv.), PhMe,SiBpin (1.31 g, 5.0 mmol, 1.0 equiv.),

'BUOK (56.1 mg, 0.50 mmol, 10 mol%), in 25 mL THF. The reaction mixture was stirred at room

S8



temperature for 1 hour, then another 2.0 equiv of '‘BUOK (1.12 g, 10.0 mmol, 2.0 equiv.) and 4-
cyanopyridine (0.52 g, 5.0 mmol, 1.0 equiv.) were sequentially added into the reaction mixture. The
reaction tube was sealed, removed from the glovebox, and stirred at varied temperatures for 2 h. After
the reaction finished, saturated ammonium chloride solution (20.0 mL) was added to the reaction
mixture, and the organic phase was separated. The aqueous layer was extracted with EtOAc (4%20
mL). Then, the organic layers were combined, dried over anhydrous sodium sulfate, and filtered. After
removal of the solvent under reduced pressure, the crude material was purified by flash column
chromatography on silica gel (petroleum ether/EtOAc = 50:1—5:1, v/v) to afford the desired product 24
as a colorless oil (1.78 g, 90%).

Product 24, *H NMR (400 MHz, CDCls): 5 8.47 (d, J = 5.5 Hz, 2H), 7.48 — 7.41 (m, 2H), 7.41 — 7.31 (m,
3H), 7.29 (s, 3H), 7.28 (s, 5H), 7.26 — 7.21 (m, 4H), 2.37 (s, 2H), -0.06 (s, 6H) ppm. *C{*H} NMR (100
MHz, CDCI3): 5 158.1, 149.3, 146.9, 140.1, 133.3, 129.1, 128.8, 128.0, 127.8, 126.4, 124.0, 55.4, 30.8,
-1.4 ppm. IR (film): 3054, 3021, 2954, 2923, 1589, 1492, 1444, 1426, 1410, 1249, 1111, 906, 821, 769,
729, 699 cm™. HRMS (ESI): calculated for C27H2sNSi* [M+H]* 394.1986; found 394.1983.
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2.4 Product Transformations

N _ N _ N
» » »
_ _ KF, KHCOs, _
|\|/|eMe HBF4-Et,0O 'YleMe 30% aq H,0,
i, T~ ic - OH
Ph_ "N CHyCly, 0°Ctort. ph THF/MeOH, r.t. Bh
24 - - 24', 79% vyield

Synthetic Procedure: An oven-dried flask was charged with 24 (79.0 mg, 0.20 mmol) and sealed with
a rubber septum. After being evacuated and backfilled with argon three times, dry DCM (1 mL) was
added via syringe. The solution was cooled to 0 °C and HBF4-Et,O (50%-55%, 0.4 mL) was added
dropwise. The resulting mixture was stirred at r.t. for 2 h. When 24 disappeared monitored by TLC, the
reaction mixture was quenched with 10 mL of 1 M NaOH aqueous, and extracted by DCM (3x10 mL).
The organic layers were combined, dried over anhydrous magnesium sulfate, and filtered. After
removal of volatiles under reduced pressure, the crude fluorosilane was used directly for the next
oxidation without further purification. KF (23 mg, 0.40 mmol), NaHCO3 (21 mg, 0.25 mmol), THF (0.5
mL), MeOH (0.5 mL), and 35% H,O, (0.6 mL) were mixed in a vial before adding to the stirred
fluorosilane in one portion. The mixture was stirred at r.t. overnight. After the reaction finished, 15 mL
saturated Na>SOs; was added at 0 °C to quench the reaction, and the mixture was extracted with ethyl
acetate (3x10 mL). The organic layers were combined, dried over anhydrous magnesium sulfate, and
filtered. After removal of volatiles under reduced pressure, the crude material was purified by

preparative TLC (petroleum ether/i-PrOH = 20:1) to afford 24" as colorless oil (43.3 mg, 79% vyield).

Product 24’, 'H NMR (400 MHz, CDCls): & 8.57 (d, J = 6.5 Hz, 2H), 7.51 — 7.36 (m, 6H), 7.32 (d, J =
6.3 Hz, 2H), 7.30 — 7.25 (m, 4H), 4.76 (s, 2H), 2.76 (s, 1H) ppm. C{*H} NMR (100 MHz, CDCls): &
155.0, 149.4, 143.6, 129.3, 128.5, 127.0, 124.7, 69.4, 58.6 ppm. HRMS (ESI): calculated for
CioH1sNO* [M+H]* 276.1383; found 276.1378.

2.5 Reactivities of Different Substituted Pyridines

Table S2. Reactivities of different pyridine electrophiles with different leaving groups at the C-2 position.2

N @ Yield of 43
'BuOK (10 mol%) k® \ /7 N ; F 78%
PhMe,SiBpin (1.2 equiv.) = ' Cl trace®
P THF, rt, 1h @_T(?\_ Ph 3X (1.0 eq.) =N : Br 0%b
PR X /- - | _Me ' | /b
then, ‘BuOK (2.4 equiv.) SI\ Me THEF, r.t. for 30 min SiZ : 4%
1a , Me AR \F’h ; CN 88%
(12 eq.) 5 OMe 55%
! SMe 82%
43 ! SO,Ph 13%P

aReaction conditions: styrene (0.24 mmol), PhMe2Si-Bpinz (0.24 mmol), ‘BuOK (10 mol%) in 1.0 mL THF, r.t. for 1
h. Then, '‘BuOK (0.48 mmol) and 2-substituted pyridines (0.20 mmol) were sequentially added; the mixture was
stirred at r.t. for 30. Isolated yields. °NMR vyields.
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Given there are plenty of aromatic electrophiles commercially accessible, the reactivity of the different
leaving groups was next examined with 2-substituted pyridines. As shown in Table S2, we found that
2-chloro-, bromo-, iodo- and benzenesulfonyl-substituted pyridine are less effective, but 2-
fluoropyridine, 2-cyanopyridine, 2-methoxylpyridine, and 2-methylthiopyridine are viable 2-pydinyl

precursors.
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2.6 Experimental Studies on the Reaction Mechanism

2.6.1 NMR analysis on the reaction of benzylic boronate with different amounts of '‘BuOK.

To further verify the involvement of the carbanion intermediates V' in the reaction, the NMR
experiments were performed. Experimental procedure: In an argon-filled glove box, an oven-dried 10

mL schlenk tube was charged styrene (104 mg, 0.1 mmol, 1.0 equiv.), PhMe,SiBpin (26.2 mg, 0.1
mmol, 1.0 equiv.), 'BUOK (10 mol%), THF-ds (0.5 ML), strried at room temperature for 1 h to afford the

silaboration product (1) of styrene. Then the !B NMR analysis of the crude reaction mixture was carried
out immediately, which is labeled as a. After which, adding 1.2 or 2.0 equiv. of 'BuOK into two other
parallel experiments, and shaking for 1 min, the B and/or *H NMR spectrum analysis of the reaction

mixture was acquired again, which are labeled as b, ¢, and d (as shown in Figure S2).

4L

®
Bpin Me f i ©) Ns N\ ) 5}:< 2
p | Me BuOK (1.0 equiv) K~ 000 TS1 B\ /\K,”w” BuOK (1.0 equiv) 4/,: N @1
Si. B °B Me — 0 U ) '— Ph
Ph Ph ‘BuO I ‘Me tBu N 6 3 Si-Me
Ph "ph Q_ siMe Me
PR % Me fBuo\Bg:é
t 7
BuO™
(e}
K@
I' 1y n v \'A
1B NMR 32.9 (33.5)
a r I
_-4.3(36)
v
b I'+BuOK (1:1.2)
%
¢ I'+'BuOK (1:2.0)
5|5 t'lnlJ 4|5 4|0 35 3|[l ZIS ?10 1|5 1IIJ :‘) EJ -|5 -‘i[l -|15 -5_0 -55 -IlilJ -i|55
M (ppm)
591 565 522  4.90 4.24
6.46 5.98 5.59 5.38 4.07
"HNMR H5 H4 H3 H2 H1
d 1+ 'BuOK (1:2.0) JVL M\ Jq
S 4 g = e
S = g e @ a e a
ol o - - = = - o
' ﬁ‘.l] ?I.sl 7‘.6‘ i".-i ?I.ZI TI.BI GI.B 6‘.6 6‘.4‘ 6‘.2 ) SI.IJ " 5‘.8‘ 5‘.6‘ 5‘.4 5r.2l 5‘.0‘ 4‘.8 4-r.6 4‘.4‘ 4‘.2 4-‘.0 " 3‘.8‘ 3‘.6
1 (ppm)

Figure S2. NMR analysis on the reaction of benzylic boronate with different amounts of ‘BuOK. a, !B NMR
spectrum of benzylic boronate | derived from PhMe2SiBpin and styrene; b, 2B NMR spectrum for the reaction
mixture of |1 and 1.2 equivalent of '‘BuOK; ¢, B NMR spectrum for the reaction mixture of and 2.0 equivalent of
BuOK; d, 'H NMR spectrum for the reaction mixture of and 2.0 equivalent of 'BuOK. Chemical shifts shown in red
were computed with the Gauge-independent atomic orbital (GIAO) method at B972/pcSseg-2 level of theory.
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2.6.2 Trapping the carbanion by deuterium oxide

BuOK (10 mol%)
PhMe,SiBpin (2, 1.0 equiv.)

D Me
P THF, rt, 1h % Ph D0 diMe
PR - Si-Me Ph

then, ‘BuOK (2.0 equiv.) THF, r.t. for 1 min.
1a, (0.2 mmol) Me

\'A VI, 91%

Experimental procedure: In an argon-filled glove box, an oven-dried 10 mL schlenk tube was

charged styrene 1a (20.8 mg, 0.2 mmol, 1.0 equiv.), PhMe,>SiBpin (524 mg, 0.2 mmol, 1.0 equiv.),

'BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.), strried at room temperature for 30 min. Then the reaction
mixture was quenched by deuterium oxide (D.O, 50 pL) and diluted by ethyl acetate (2 mL). The
organic phase was separated, and the agueous layer was extracted with ethyl acetate (3x3 mL). Then,
the organic layers were combined, and dried over anhydrous sodium sulfate and filtered. After removal
of the solvent under reduced pressure, the crude material was purified by preparative TLC (petroleum
ether) to afford the hydrosilylation product VI as colorless oil (44.0 mg, 91% vyield, see Figure S3-S5).
'H NMR (400 MHz, CDCls): & 7.56 — 7.50 (m, 2H), 7.38 — 7.32 (m, 3H), 7.29 — 7.20 (m, 2H), 7.20 —
7.07 (m, 3H), 2.66 — 2.60 (m, 1H), 1.11 (d, J = 9.4 Hz, 2H), 0.28 (s, 6H) ppm. C{*H} NMR (100 MHz,
CDCls): 6 145.0, 139.1, 133.6, 129.0, 128.3, 127.8, 127.8, 125.6, 29.7 (t, 19.1 Hz), 17.7, 0.9, -3.1 ppm.
HRMS (APCI): calculated for C16H20DSi* [M+H]* 242.1470; found 242.1465.

13,130,972
D Ph.
Ph)\/SI'Me
vi
/ C1gH1oDSi
MW: 241.43
4 A | |\;_
: : : : : | : . . . . ‘ . . .
5.0 10,0 19.0

min

Figure S3. GC-MS analysis for the reaction mixture of styrene 1a, PhMezSiBpin 2a, and '‘BuOK with D20 as the
carbanion trapping reagent.
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2.6.3 Electron paramagnetic resonance (EPR) experiments

(d) (c) + 4-CN-Py (1.0 eq.) inactive

N
I N
K® 7\
'BuOK - NQCN =
N Me, . 2.0 equiv N © Ph — Me, ‘,Me
+ Me—/Sl—Bpln —_— Si-Me _— Si
- ! THF

PH THF, 10min P W \©

1a 2 key intermediate 4
Entry Sl HINENME) EPR . EPR experiments -
(a) PhMe,Si-Bpin inactive | —(a) ®
| —(@© () !
PhMe,Si-Bpin ! !
(b) + :
'BuOK (2.0 eq.) ) Eemme e g =
'BuOK (2.0 eq.) | st e ;
©) + inactive . ey b “ e e v - .
PhMe,Si-Bpin + Styrene ! !
' T T T T T T T T T :
: 3300 3400 3500 3600 3700

Magnetic filed / G

_____________________________________________________

Figure S6. EPR experiments.

As shown in Figure S6, the EPR experiments were also conducted to detect the potential silyl or
carbon radical. However, the reaction between styrene, PhMe,;SiBpin and base (Entry c) or with 4-
cyanopyridine as the electron acceptor (Entry d) does not show any signal of free radicals. Our DFT
calculations indicate that the direct single electron transfer (SET) from carbanion intermediate V' to 4-
cyanopyridine is endergonic by 20.8 kcal mol! with an activation barrier of 21.2 kcal mol?. These
computational results are consistent with the fact that no radical species are detectable by EPR
experiments under current reaction conditions due to the high energy required for the corresponding
SET process. Thus, SET mechanisms for the C-C coupling pathway can be excluded.
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3. Spectroscopic Characterization Data

3.1.1 4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)pyridine (4)

Cu1H,3NSi
M = 317.50 g/mol

Prepared according to general procedure C from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), '‘BUOK (10 mol%.), in THF (1.0 mL), r.t., stirred for 1 h,
then 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-PrOH = 20:1) to afford 4 as colorless oil
(54.1 mg, 85% vyield). *H NMR (400 MHz, CDCls): 8 8.41 (d, J = 6.2 Hz, 2H), 7.46 — 7.37 (m, 2H), 7.38
—7.28 (m, 3H), 7.26 — 7.21 (m, 2H), 7.20 — 7.14 (m, 3H), 7.12 (d, J = 6.2 Hz, 2H), 3.97 (t, J = 8.0 Hz,
1H), 1.65 — 1.58 (m, 2H), 0.07 (s, 3H), 0.05 (s, 3H). **C{*H} NMR (100 MHz, CDCls): & 155.7, 149.7,
144.7, 138.5, 133.5, 129.1, 128.6, 127.8, 127.7, 126.7, 122.8, 46.7, 22.7, -2.5, -2.9 ppm. #Si {*H}
NMR (99 MHz, CDCls): & -3.34. IR (film): 3067, 3025, 2953, 2918, 1593, 1493, 1452, 1426, 1413, 1248,
1174, 1111, 993, 835, 780, 730, 697 cm™. HRMS (ESI): calculated for Ca1H2aNSi* [M+H]* 318.1673;
found 318.1670.

3.1.2 4-(2-(dimethyl(phenyl)silyl)-1-(2-methoxyphenyl)ethyl)pyridine (5)

=
OMe M_eMe
"Ph
5
CoH2sNOSi
M = 347.53 g/mol
Prepared according to general procedure C from 2-methoxystyrene (32.2 mg, 0.24 mmol, 1.0 equiv.),
PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), ‘BuOK (10 mol%.), in THF (1.0 mL), r.t., stirred for 1 h,
then 'BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative

TLC (petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-PrOH = 20:1) to afford 5 as colorless oil

S16



(47.3 mg, 68% yield). 'H NMR (400 MHz, CDCls): & 8.42 (d, J = 4.7 Hz, 2H), 7.46 — 7.39 (m, 2H), 7.37
—7.29 (m, 3H), 7.25 — 7.21 (m, 1H), 7.20 — 7.15 (m, 3H), 6.90 (td, J = 7.5, 1.2 Hz, 1H), 6.79 (dd, J =
8.2, 1.2 Hz, 1H), 4.54 (t, J = 8.0 Hz, 1H), 3.72 (s, 3H), 1.68 (dd, J = 14.6, 8.9 Hz, 1H), 1.56 (dd, J =
14.6, 7.2 Hz, 1H), 0.12 (s, 3H), 0.09 (s, 3H) ppm. ®C{*H} NMR (100 MHz, CDCls): & 156.5, 155.9,
149.3, 138.9, 133.4, 133.0, 128.8, 127.9, 127.7, 123.2, 120.5, 110.6, 55.1, 38.7, 21.5, -2.7, -2.8 ppm.
29Sj {*H} NMR (99 MHz, CDCls): & -3.33. IR (film): 3068, 3021, 2953, 2835, 1594, 1489, 1462, 1426,
1413, 1242, 1112, 1069, 1029, 906, 836, 730, 701 cm™. HRMS (ESI): calculated for CoH2sNOSi*
[M+H]* 348.1778; found 348.1775.

3.2.3 4-(2-(dimethyl(phenyl)silyl)-1-(3-methoxyphenyl)ethyl)pyridine (6)

MeO Si.

CyoHo5NOSI
M = 347.53 g/mol

Prepared according to general procedure C from 3-methoxystyrene (32.2 mg, 0.24 mmol, 1.0 equiv.),
PhMe.SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (10 mol%.), in THF (1.0 mL), r.t., stirred for 1 h,
then 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-PrOH = 20:1) to afford 6 as colorless oil
(52.9 mg, 76% vyield). *H NMR (400 MHz, CDCls): d 8.44 (d, J = 6.2 Hz, 2H), 7.46 — 7.38 (m, 2H), 7.37
—7.30 (m, 3H), 7.22 - 7.16 (m, 1H), 7.14 (d, J = 6.3 Hz, 2H), 6.83 — 6.78 (m, 1H), 6.76 — 6.70 (m, 2H),
3.96 (t, J = 8.0 Hz, 1H), 3.75 (s, 3H), 1.69 — 1.57 (m, 2H), 0.11 (s, 3H), 0.09 (s, 3H) ppm. ¥*C{*H} NMR
(100 MHz, CDCls): 6 159.7, 155.5, 149.6, 146.3, 138.4, 133.5, 129.5, 129.0, 127.8, 122.8, 120.1, 113.8,
111.5, 55.1, 46.6, 22.6, -2.6, -2.9 ppm. #Si {*H} NMR (99 MHz, CDClz): & -3.29. IR (film): 3074, 3018,
2954, 2915, 2836, 1594, 1487, 1452, 1426, 1414, 1251, 1148, 1112, 1049, 903, 829, 727 cm*. HRMS
(ESI): calculated for C2,H26NOSI* [M+H]* 348.1778; found 348.1775.

3.2.4 4-(2-(dimethyl(phenyl)silyl)-1-(4-methoxyphenyl)ethyl)pyridine (7)
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MeO 7
CyoHosNOSI

M = 347.53 g/mol
Prepared according to general procedure C from 4-methoxystyrene (32.2 mg, 0.24 mmol, 1.0 equiv.),
PhMe.SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (10 mol%.), in THF (1.0 mL), r.t., stirred for 1 h,
then '‘BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/ethyl acetate = 5:1) to afford 7 as colorless oil (50.6 mg, 73% yield). *H NMR
(400 MHz, CDCls): 6 8.41 (d, J = 5.1 Hz, 2H), 7.56 — 7.23 (m, 5H), 7.10 (d, J = 6.1 Hz, 2H), 7.08 (d, J =
8.6 Hz, 2H), 6.78 (d, J = 8.7 Hz, 2H), 3.93 (t, J = 8.0 Hz, 1H), 3.77 (s, 3H), 1.65 — 1.53 (m, 2H), 0.08 (s,
3H), 0.06 (s, 3H) ppm. **C{*H} NMR (100 MHz, CDCls): & 158.4, 156.3, 149.7, 138.6, 136.8, 133.5,
129.0, 128.7, 127.8, 122.8, 114.0, 55.3, 45.9, 22.9, -2.5, -2.8 ppm. #°Si {*H} NMR (99 MHz, CDCls): & -
3.54. IR (film): 3068, 3018, 2954, 2915, 2836, 1594, 1487, 1452, 1426, 1414, 1251, 1148, 1112, 1049,
903, 829, 732, 700 cm™. HRMS (ESI): calculated for C2;,H2sNOSi* [M+H]* 348.1778; found 348.1776.

3.2.5 4-(1-(4-chlorophenyl)-2-(dimethyl(phenyl)silyl)ethyl)pyridine (8)

cl
Cp1H2,CINSI

M = 351.94 g/mol

Prepared according to general procedure C from 4-chlorostyrene (27.7 mg, 0.2 mmol, 1.0 equiv.),
PhMe.SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (10 mol%.), in THF (1.0 mL), r.t., stirred for 1 h,
then 'BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-PrOH = 20:1) to afford 8 as colorless oil
(43.1 mg, 61% yield). *H NMR (400 MHz, CDCls): & 8.43 (d, J = 6.2 Hz, 2H), 7.42 — 7.26 (m, 5H), 7.24
— 7.17 (m, 2H), 7.12 — 7.06 (m, 4H), 3.94 (t, J = 8.0 Hz, 1H), 1.65 — 1.53 (m, 2H), 0.09 (s, 6H) ppm.
1BC{*H} NMR (100 MHz, CDClg): d 155.2, 149.9, 143.2, 138.1, 133.5, 132.5, 129.1, 129.0, 128.7, 127.9,
122.7, 46.1, 22.8, -2.5, -2.7 ppm. #°Si {*H} NMR (99 MHz, CDCls): d -3.36. IR (film): 3068, 3022, 2953,
1597, 1558, 1489, 1426, 1410, 1249, 1173, 1112, 1091, 1013, 836, 728, 699 cm™. HRMS (ESI):
calculated for C21H23CINSI * [M+H]* 352.1283; found 352.1284.
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3.2.6 4-(2-(dimethyl(phenyl)silyl)-1-(3-(trifluoromethyl)phenyl)ethyl)pyridine (9)

Me

F.C Si.
3 "“Ph

CZZH:FsNSi
M = 385.51 g/mol

Prepared according to general procedure C from 3-(trifluoromethyl)styrene (34.4 mg, 0.2 mmol, 1.0
equiv.), PhMe,SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (10 mol%.), in THF (1.0 mL), r.t., stirred
for 1 h, then 'BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0
equiv.) were sequentially added, the mixture was stirred at room temperature for 30 min. Purification by
preparative TLC (petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-PrOH = 20:1) to afford 9 as
colorless oil (37.2 mg, 48% yield). *H NMR (400 MHz, CDCls): & 8.45 (d, J = 6.0 Hz, 2H), 7.45 — 7.42
(m, 1H), 7.40 (s, 1H), 7.37 — 7.30 (m, 7H), 7.14 — 7.10 (m, 2H), 4.02 (t, J = 8.0 Hz, 1H), 1.63 (d, J = 8.0
Hz, 2H), 0.10 (s, 3H), 0.07 (s, 3H) ppm. *C{*H} NMR (100 MHz, CDCls): & 155.3, 149.5, 145.6, 137.8,
133.5, 131.2, 129.3, 129.2, 129.1, 127.9, 124.9 (q, J = 272.0 Hz), 124.4, 123.7 (d, J = 3.9 Hz), 122.9,
46.7, 22.8, -2.6, -2.8 ppm. *F{*H} NMR (376 MHz, CDCls) & -62.58 ppm. 2°Si {*H} NMR (99 MHz,
CDClg): 8 -3.27. IR (film): 3070, 3022, 2957, 2923, 1658, 1596, 1552, 1493, 1445, 1413, 1327, 1258,
1165, 1125, 1074, 904, 829, 728, 650 cm™. HRMS (ESI): calculated for C22H23FsNSi* [M+H]* 386.1546;
found 386.1540.

3.2.7 4-(1-(dimethyl(phenylsilyl)-2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)propan-2-yl) -
pyridine (11)

N
| N
7~ MeMe
Si.
Ph
Me

B
6 1

M = 457.50 g/mol

Prepared according to general procedure C from 4,4,5,5-tetramethyl-2-(4-(prop-1-en-2-yl)phenyl)-
1,3,2-dioxaborolane (58.6 mg, 0.24 mmol, 1.2 equiv.), PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.),
'BUOK (10 mol%.), in THF (1.0 mL), r.t., stirred for 1 h, then 'BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.)

and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were sequentially added, the mixture was stirred
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at room temperature for 30 min. Purification by preparative TLC (petroleum ether/ethyl acetate = 5:1 or
petroleum ether/i-PrOH = 20:1) to afford 11 as colorless oil (71.4 mg, 78% yield). *H NMR (400 MHz,
CDCls): 6 8.50 — 8.31 (m, 2H), 7.69 (d, J = 8.3 Hz, 2H), 7.46 — 7.35 (m, 2H), 7.35 — 7.26 (m, 3H), 7.17
(d, J=8.3 Hz, 2H), 7.12 - 7.03 (m, 2H), 1.86 — 1.76 (m, 2H), 1.57 (s, 3H), 1.35 (s, 12H), 0.02 (s, 3H), -
0.02 (s, 3H) ppm. BC{*H} NMR (100 MHz, CDCls): d 160.5, 152.2, 149.5, 139.6, 134.7, 133.4, 128.9,
127.8, 127.3, 126.5, 122.3, 83.8, 45.5, 30.4, 29.6, 24.9, -1.4, -1.5 ppm. “B{!H} NMR (128 MHz,
CDClg): & 31.33. °Si {*H} NMR (99 MHz, CDCls): & -5.16. IR (film): 2976, 1609, 1592, 1398, 1359,
1322, 1249, 1143, 1111, 1092, 1017, 859, 829, 729, 659 cm®. HRMS (ESI): calculated for
C2sH37BNO,SI* [M+H]* 458.2681; found 458.2684.

3.2.8 4-(1-(4-allylphenyl)-2-(dimethyl(phenyl)silyl)ethyl)pyridine (12)

12
Co4Hp7NSi
M =357.57 g/mol

Prepared according to general procedure D from 1-allyl-4-vinylbenzene (34.6 mg, 0.24 mmol, 1.2
equiv.), PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in
THF (1.0 mL), r.t., stirred for 10 min, then 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-PrOH = 20:1) to afford 12 as colorless oil
(57.4 mg, 80% yield). *H NMR (400 MHz, CDCls): & 8.42 (d, J = 5.2 Hz, 2H), 7.44 — 7.38 (m, 2H), 7.37
—7.28 (m, 3H), 7.22 (d, J = 8.3 Hz, 2H), 7.16 — 7.06 (m, 4H), 7.05 — 6.75 (m, 1H), 6.35 (dd, J = 15.8,
1.7 Hz, 1H), 6.25 — 6.14 (m, 1H), 3.95 (t, J = 8.8 Hz, 1H), 1.88 — 1.86 (m, 2H), 1.67 — 1.52 (m, 2H),
0.09 (s, 3H), 0.07 (s, 3H) ppm. *C{*H} NMR (100 MHz, CDCls): d 155.8, 149.7, 143.2, 138.5, 136.5,
133.5, 130.5, 129.0, 127.8, 127.5, 126.0, 125.6, 122.8, 46.4, 22.7, 18.5, -2.4, -2.8 ppm. ?°Si {*H} NMR
(99 MHz, CDCls): 6 -3.31. IR (film): 3068, 3020, 2955, 2912, 1594, 1508, 1426, 1414, 1248, 1112, 946,
835, 730, 700 cm™. HRMS (ESI): calculated for C24H2sNSi* [M+H]* 358.1986; found 358.1981.

3.2.9 4-(1-(benzofuran-5-yl)-2-(dimethyl(phenyl)silyl)ethyl)pyridine (13)
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13
Cy3H3NOSI
M = 357.53 g/mol

Prepared according to general procedure C from 5-vinylbenzofuran (28.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe.SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), '‘BUOK (10 mol%.), in THF (1.0 mL), r.t., stirred for 1 h,
then 'BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-PrOH = 20:1) to afford 13 as colorless oil
(46.5 mg, 65% yield). *H NMR (400 MHz, CDCls): 8 8.42 (d, J = 5.2 Hz, 2H), 7.59 (d, J = 2.2 Hz, 1H),
7.46 — 7.33 (m, 5H), 7.33 — 7.27 (m, 2H), 7.15 (d, J = 6.2 Hz, 2H), 7.08 (dd, J = 8.5, 1.9 Hz, 1H), 6.68
(dd, J = 2.2, 1.0 Hz, 1H), 4.09 (t, J = 8.9 Hz, 1H), 1.74 — 1.60 (m, 2H), 0.07 (s, 3H), 0.05 (s, 3H) ppm.
13C{*H} NMR (100 MHz, CDCls): 3 156.2, 153.9, 149.8, 145.5, 139.4, 138.5, 133.5, 129.1, 127.8, 127.6,
124.3, 122.8, 120.0, 111.4, 106.6, 46.6, 23.2, -2.5, -2.8 ppm. ?°Si {*H} NMR (99 MHz, CDCls): & -3.35.
IR (film): 3067, 2976, 2928, 2161, 1567, 1427, 1400, 1363, 1248, 1169, 835, 701 cm*. HRMS (ESI):
calculated for C23H24NOSI* [M+H]* 358.1622; found 358.1620.

3.2.10 4-(1-(dimethyl(phenyl)silyl)-2-(p-tolyl)propan-2-yl)pyridine (14)

Me

Me 14

Cy3Hy7NSi
M = 345.56 g/mol

Prepared according to general procedure D from 1-methyl-4-(prop-1-en-2-yl)benzene (31.7 mg, 0.24
mmol, 1.2 equiv.), PhMe,;SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (53.9 mg, 0.48 mmol, 2.4
equiv.), in THF (1.0 mL), r.t.,, stirred for 10 min, then 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.)
were sequentially added, the mixture was stirred at room temperature for 30 min. Purification by
preparative TLC (petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-PrOH = 20:1) affords 14 as
colorless oil (58.2 mg, 84% yield). *H NMR (400 MHz, CDCls): & 8.43 (d, J = 5.7 Hz, 2H), 7.42 — 7.29
(m, 5H), 7.14 — 7.09 (m, 2H), 7.06 (s, 4H), 2.32 (s, 3H), 1.87 — 1.76 (m, 2H), 1.57 (s, 3H), 0.04 (s, 3H),
0.00 (s, 3H) ppm. ¥C{*H} NMR (100 MHz, CDCls): 5 161.0, 149.4, 146.1, 139.8, 135.8, 133.4, 128.8,
128.3, 127.8, 127.0, 122.3, 44.9, 30.7, 29.7, 20.9, —-1.4, —1.5. ppm. IR (film): 3066, 3021, 2955, 1592,
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1450, 1427, 1408, 1374, 1248, 1191, 1112, 1018, 812, 776 cm'. HRMS (ESI): calculated for
C23H2sNSi* [M+H]" 346.1986; found 346.1986.

3.2.11 4-(1-(dimethyl(phenyl)silyl)-2-(4-(trifluoromethoxy)phenyl)propan-2-yl)pyridine (15)

Me

F3CO 15

CasHo4F3NOSI
M = 415.53 g/mol

Prepared according to general procedure C from 4-trifluoromethoxy-alpha-methylstyrene (40.4 mg,
0.20 mmol, 1.0 equiv.), PhMe;SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BuOK (10 mol%.), in THF (1.0
mL), r.t., stirred for 1 h, then 'BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.) and 4-cyanopyridine (20.8 mg,
0.2 mmol, 1.0 equiv.) were sequentially added, the mixture was stirred at room temperature for 2 h.
The reaction mixture was stirred at room temperature for 2 h. Purification by preparative TLC
(petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-PrOH = 20:1) to afford 15 as colorless oil
(56.6 mg, 68% yield)."H NMR (400 MHz, CDCls): & 8.43 (d, J = 6.3 Hz, 2H), 7.41 — 7.23 (m, 5H), 7.15
(d, J = 8.8 Hz, 2H), 7.11 — 7.02 (m, 4H), 1.79 (s, 2H), 1.56 (s, 3H), 0.02 (s, 3H), 0.01 (s, 3H) ppm.
13C{*H} NMR (100 MHz, CDClz): 8 160.0, 149.6, 147.8, 147.5, 139.1, 133.4, 129.0, 128.5, 127.8, 122.2,
120.5 (g, J = 257.1 Hz). 120.4, 45.1, 30.7, 29.7, -1.6 ppm. **F{*H} NMR (376 MHz, CDCls) d -57.78
ppm. IR (film): 3069, 2956, 1587, 1552, 1507, 1428, 1408, 1257, 1222, 1163, 1111, 1017, 834, 727,
699 cm™. HRMS (ESI): calculated for C23sH2sFsNOSI* [M+H]* 416.1652; found 416.1651.

3.2.12 4-(1-(dimethyl(phenyl)silyl)-2-(4-(methylthio)phenyl)propan-2-yl)pyridine (16)

MeS 16

C,3H,7NSSi
M = 377.62 g/mol

Prepared according to general procedure C from 4-methylthio-alpha-methylstyrene (32.8 mg, 0.2 mmol,
1.0 equiv.), PhMe,SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BuOK (10 mol%.), in THF (1.0 mL), r.t.,
stirred for 1 h, then 'BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol,

1.0 equiv.) were sequentially added, the mixture was stirred at room temperature for 30 min.
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Purification by preparative TLC (petroleum ether/ethyl acetate = 5:1) to afford 16 as colorless oil (49.1
mg, 65% yield). *H NMR (400 MHz, CDCls): 6 8.42 (d, J = 5.5 Hz, 2H), 7.40 — 7.26 (m, 5H), 7.14 — 7.05
(m, 6H), 2.46 (s, 3H), 1.79 (s, 2H), 1.55 (s, 3H), 0.04 (s, 3H), 0.01 (s, 3H) ppm. **C{*H} NMR (100 MHz,
CDCls): 6 160.6, 149.5, 146.0, 139.5, 136.2, 133.4, 128.9, 127.8, 127.7, 126.4, 122.3, 45.0, 30.6, 29.7,
15.9, -1.5 ppm. IR (film): 3068, 2968, 1592, 1550, 1492, 1426, 1373, 1408, 1248, 1192, 1111, 1012,
824, 728, 699 cm™. HRMS (ESI): calculated for C23H2sNSSi* [M+H]* 378.1706; found 378.1703.

3.2.13 4-(1-(dimethyl(phenyl)silyl)-2-(pyridin-4-yl)propan-2-yl)-N,N-dimethylaniline (17)

Me
. 17

Co4H3oN,Si
M = 374.60 g/mol
Prepared according to general procedure D from 4-dimethylamino-alpha-methylstyrene (38.6 mg, 0.24
mmol, 1.2 equiv.), PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (53.9 mg, 0.48 mmol, 2.4
equiv.), in THF (1.0 mL), r.t,, stirred for 10min, then 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.)
were sequentially added, the mixture was stirred at room temperature for 30 min. Purification by
preparative TLC (petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-PrOH = 20:1) to afford 17 as
colorless oil (51.8 mg, 69% vyield). *H NMR (400 MHz, CDCls): & 8.41 (d, J = 6.4 Hz, 2H), 7.48 — 7.37
(m, 2H), 7.36 — 7.27 (m, 3H), 7.12 (d, J = 6.2 Hz, 2H), 7.02 (d, J = 8.9 Hz, 2H), 6.62 (d, J = 8.9 Hz, 2H),
2.92 (s, 6H), 1.85 — 1.72 (m, 2H), 1.56 (s, 3H), 0.05 (s, 3H), 0.00 (s, 3H) ppm. C{*H} NMR (100 MHz,
CDCls): 6 161.4, 149.3, 148.9, 140.1, 137.0, 133.4, 128.7, 127.7, 127.2, 122.3, 112.20, 44.34, 40.62,
30.72, 29.8, -1.4 ppm. IR (film): 3068, 2954, 2798, 1592, 1520, 1486, 1428, 1408, 1350, 1247, 1158,
1111, 948, 700 cm™. HRMS (ESI): calculated for C24H3:1N2Si* [M+H]* 375.2251; found 375.2248.

3.2.14 4-(4-(1-(dimethyl(phenyl)silyl)-2-(pyridin-4-yl)propan-2-yl)phenyl)morpholine (18)

MeMe
Si—‘Ph
Me
O(\N .8
CyeH3oN,OSi

M = 416.64 g/mol
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Prepared according to general procedure D from 4-(4-(prop-1-en-2-yl)phenyl)morpholine (48.8 mg,
0.24 mmol, 1.2 equiv.), PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BuOK (53.9 mg, 0.48 mmol,
2.4 equiv.), in THF (1.0 mL), r.t., stirred for 10min, then 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.)
were sequentially added, the mixture was stirred at room temperature for 30 min. Purification by
preparative TLC (petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-PrOH = 20:1) to afford 18 as
colorless oil (69.1 mg, 83% yield). *H NMR (400 MHz, CDCls): & 8.41 (d, J = 6.4 Hz, 2H), 7.50 — 7.26
(m, 5H), 7.12 — 7.09 (m, 2H), 7.05 (d, J = 8.9 Hz, 2H), 6.78 (d, J = 8.9 Hz, 2H), 3.86 — 3.83 (m, 4H),
3.14 — 3.11 (m, 4H), 1.85 — 1.75 (m, 2H), 1.55 (s, 3H), 0.04 (s, 3H), -0.00 (s, 3H) ppm. ¥C{*H} NMR
(100 MHz, CDCls): 6 161.0, 149.4, 140.4, 139.8, 133.4, 128.8, 128.1, 127.8, 127.7, 122.2, 115.1, 66.9,
49.3, 44.5, 30.6, 29.7, -1.5 ppm. IR (film): 3068, 2962, 1610, 1592, 1514, 1450, 1378, 1258, 1232,
1112, 1070, 824, 728, 699 cm™. HRMS (ESI): calculated for CzsH3sN.OSi* [M+H]* 417.2357; found
417.2357.

3.2.15 4-(2-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-1-(dimethyl(phenyl)silyl)propan-2-yl)pyridine (19)

19
Ca4H27NO,Si
M = 389.57 g/mol

Prepared according to general procedure C from 6-(prop-1-en-2-yl)-2,3-dihydrobenzo[b][1,4]dioxine
(35.2 mg, 0.20 mmol, 1.0 equiv.), PhMe;SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BuOK (10 mol%.), in
THF (1.0 mL), r.t., stirred for 1 h, then 'BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.) and 4-cyanopyridine
(20.8 mg, 0.2 mmol, 1.0 equiv.) were sequentially added, the mixture was stirred at room temperature
for 30 min. Purification by preparative TLC (petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-
PrOH = 20:1) to afford 19 as colorless oil (57.7 mg, 74% yield).*H NMR (400 MHz, CDCls): 8 8.41 (d, J
= 6.4 Hz, 2H), 7.51 — 7.27 (m, 5H), 7.10 (d, J = 6.3 Hz, 2H), 6.71 (d, J = 8.4 Hz, 1H), 6.66 (d, J = 2.3
Hz, 1H), 6.60 (dd, J = 8.5, 2.3 Hz, 1H), 4.24 — 4.19 (m, 4H), 1.79 — 1.70 (m, 2H), 1.53 (s, 3H), 0.05 (s,
3H), 0.02 (s, 3H) ppm. *¥C{*H} NMR (100 MHz, CDCls): & 160.7, 149.4, 142.9, 142.6, 141.8, 139.7,
133.4, 128.8, 127.7, 122.2, 120.2, 116.7, 116.1, 64.4, 64.4, 44.7, 30.7, 29.7, -1.5 ppm. IR (film): 3068,
2969, 1593, 1458, 1426, 1285, 1248, 1112, 1071, 836, 728, 700 cm™. HRMS (ESI): calculated for
C24H2sNO,Si* [M+H]* 390.1884; found 390.1885.

3.2.16 2-(1-(dimethyl(phenyl)silyl)-2-(pyridin-4-yl)propan-2-yl)-9-ethyl-9H-carbazole (20)
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N

N

Me
I..Me

Oy
A=k

20
CaoH3oN,Si
M = 448.68 g/mol

Prepared according to general procedure C from 9-ethyl-2-(prop-1-en-2-yl)-9H-carbazole (56.5 mg,
0.24 mmol, 1.2 equiv.), PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (10 mol%.), in THF (1.0
mL), r.t., stirred for 1 h, then 'BUuOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 4-cyanopyridine (20.8 mg,
0.2 mmol, 1.0 equiv.) were sequentially added, the mixture was stirred at room temperature for 30 min.
Purification by preparative TLC (petroleum ether/ethyl acetate = 3:1) to afford 20 as colorless oil (68.4
mg, 76% yield).'H NMR (400 MHz, CDCls): & 8.43 (d, J = 6.1 Hz, 2H), 8.10 — 8.03 (m, 1H), 7.98 (t, J =
1.4 Hz, 1H), 7.51 — 7.45 (m, 1H), 7.44 — 7.39 (m, 1H), 7.39 — 7.34 (m, 2H), 7.31 - 7.25 (m, 3H), 7.23 (d,
J=8.5Hz, 2H), 7.20 — 7.16 (m, 2H), 7.12 (dd, J = 8.6, 1.7 Hz, 1H), 4.34 (9, J = 7.2 Hz, 2H), 1.95 (q, J
= 14.3 Hz, 2H), 1.70 (s, 3H), 1.44 (t, J = 7.2 Hz, 3H), 0.00 (s, 3H), -0.01 (s, 3H) ppm. *C{*H} NMR
(100 MHz, CDCls): 6 162.0, 149.3, 140.3, 139.8, 139.3, 138.4, 134.1, 133.5, 128.8, 127.7, 125.9, 125.6,
123.0, 122.4, 120.3, 118.7, 118.2, 108.5, 108.2, 45.3, 37.6, 31.2, 30.3, 13.9, -1.4, -1.5 ppm. IR (film):
3052, 3021, 2895, 2362, 1594, 1491, 1479, 1426, 1248, 1159, 1111, 908, 822, 727, 699 cm™*. HRMS
(ESI): calculated for C3oH33N2Si* [M+H]* 449.2408; found 449.2410.

3.2.17 4-(2-(4-(1H-imidazol-1-yl)phenyl)-1-(dimethyl(phenyl)silyl)propan-2-yl)pyridine (21)

N
ZN 21
N= CochaNes

M = 397.59 g/mol

Prepared according to general procedure C from 1-(4-(prop-1-en-2-yl)phenyl)-1H-imidazole (44.2 mg,
0.24 mmol, 1.2 equiv.), PhMeSiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (10 mol%.), in THF (1.0
mL), r.t., stirred for 1 h, then 'BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 4-cyanopyridine (20.8 mg,
0.2 mmol, 1.0 equiv.) were sequentially added, the mixture was stirred at room temperature for 30 min.
Purification by preparative TLC (petroleum ether/ethyl acetate = 2:1) to afford 21 as colorless oil (55.8
mg, 70% yield). *H NMR (400 MHz, CDCls): 6 8.52 — 8.47 (m, 2H), 7.88 (s, 1H), 7.41 — 7.34 (m, 3H),
7.33—-7.29 (m, 3H), 7.29 — 7.26 (m, 3H), 7.26 — 7.22 (m, 2H), 7.18 — 7.13 (m, 2H), 1.92 — 1.85 (m, 2H),
1.66 (s, 3H), 0.16 (s, 3H), 0.12 (s, 3H) ppm. ¥C{*H} NMR (100 MHz, CDCls): & 160.0, 149.6, 148.5,
139.0, 135.5, 135.4, 133.3, 130.3, 128.9, 128.6, 127.8, 122.1, 120.9, 118.2, 45.1, 30.7, 29.7, -1.4, -1.5
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ppm. 2Si {{H} NMR (99 MHz, CDCls): & -5.23. IR (film): 3068, 3044, 1592, 1551, 1518, 1487, 1426,
1408, 1374, 1248, 1193, 1111, 1053, 813, 729, 699 cm™. HRMS (ESI): calculated for CasHzsNsSi*
[M+H]* 398.2047; found 398.2049.

3.2.18 4-(1-(dimethyl(phenyl)silyl)-2-(6-methoxynaphthalen-2-yl)propan-2-yl)pyridine (22)

N

N

7 Me
I .Me

S
SO
Me
MeO

22
Co7H2oNOSI
M = 411.62 g/mol

Prepared according to general procedure D from 2-methoxy-6-(prop-1-en-2-yl)naphthalene (39.6 mg,
0.20 mmol, 1.0 equiv.), PhMe;SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (44.9 mg, 0.40 mmol,
2.0 equiv.), in THF (1.0 mL), r.t., stirred for 10 min, then 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0
equiv.) were sequentially added, the mixture was stirred at room temperature for 2 h. Purification by
preparative TLC (petroleum ether/ethyl acetate = 3:1) to afford 22 as colorless oil (67.6 mg, 82%
yield).'H NMR (400 MHz, CDCls): 8 8.44 (d, J = 5.7 Hz, 2H), 7.72 — 7.67 (m, 2H), 7.57 (d, J = 8.7 Hz,
1H), 7.43 — 7.35 (m, 2H), 7.34 — 7.24 (m, 3H), 7.21 — 7.16 (m, 1H), 7.14 (d, J = 6.2 Hz, 2H), 7.10 (d, J
= 2.5 Hz, 1H), 7.08 — 7.02 (m, 1H), 3.92 (s, 3H), 1.97 — 1.85 (m, 2H), 1.66 (s, 3H), 0.02 (s, 3H), -0.01 (s,
3H) ppm. BC{*H} NMR (100 MHz, CDCls): d 160.7, 157.7, 149.5, 143.9, 139.5, 133.4, 133.0, 129.5,
128.8, 128.4, 127.7, 127.1, 126.8, 124.4, 122.3, 118.9, 105.6, 55.3, 45.2, 30.4, 29.6, -1.4, -1.5 ppm.
25j {*H} NMR (99 MHz, CDCls): d -5.15. IR (film): 3068, 2954, 1604, 1593, 1501, 1485, 1462, 1408,
1389, 1264, 1212, 1111, 1032, 824, 734, 700 cmX. HRMS (ESI): calculated for C2HzoNOSi* [M+H]*
412.2091; found 412.2089.

3.2.19 4-(1-cyclobutyl-2-(dimethyl(phenyl)silyl)-1-phenylethyl)pyridine (23)

23
M = 371.60 g/mol
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Prepared according to general procedure D from (1-cyclobutylvinyl)benzene (37.9 mg, 0.24 mmol, 1.2
equiv.), PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), ‘BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in
THF (1.0 mL), r.t., stirred for 10 min, then 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 10 min. Purification by preparative
TLC (petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-PrOH = 20:1) to afford 23 as colorless oil
(49.9 mg, 67% yield).'"H NMR (400 MHz, CDCls): 68.49 (d, J = 6.2 Hz, 2H), 7.47 — 7.40 (m, 2H), 7.39 —
7.33 (m, 3H), 7.32 — 7.22 (m, 3H), 7.14 — 7.10 (m, 2H), 7.08 (d, J = 6.2 Hz, 2H), 3.25 — 3.14 (m, 1H),
1.96 — 1.83 (m, 2H), 1.71 (q, J = 14.3 Hz, 2H), 1.62 — 1.30 (m, 4H), -0.02 (s, 3H), -0.05 (s, 3H) ppm.
13C{*H} NMR (100 MHz, CDCl5): 5 157.6, 148.9, 146.8, 139.8, 133.4, 129.0, 128.9, 127.7, 126.7, 126.3,
124.6, 51.5, 42.1, 27.4, 24.8, 24.4, 17.4, -1.8, -1.9 ppm. #Si {*H} NMR (99 MHz, CDCls): d -5.48. IR

(film): 3067, 2976, 2953, 2866, 1593, 1493, 1444, 1426, 1407, 1249, 1112, 824, 783, 729, 699 cm™.
HRMS (ESI): calculated for CasH3oNSI* [M+H]* 372.2142; found 372.2140.

3.2.20 4-(2-(dimethyl(phenyl)silyl)-1,1-diphenylethyl)pyridine (24)

Ph
24

Ca7Ho7NSi
M = 393.61 g/mol

Prepared according to general procedure D from 1,1-diphenylethylene (36.0 mg, 0.20 mmol, 1.0
equiv.), PhMe,SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), ‘BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in
THF (1.0 mL), r.t., stirred for 10 min, then 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 10 min. Purification by preparative
TLC (petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-PrOH = 20:1) to afford 24 as colorless oil
(64.8 mg, 82% yield).'H NMR (400 MHz, CDCls): 8 8.47 (d, J = 5.5 Hz, 2H), 7.48 — 7.41 (m, 2H), 7.41 -
7.31 (m, 3H), 7.29 (s, 3H), 7.28 (s, 5H), 7.26 — 7.21 (m, 4H), 2.37 (s, 2H), -0.06 (s, 6H) ppm. *C{*H}
NMR (100 MHz, CDCls): 6 158.1, 149.3, 146.9, 140.1, 133.3, 129.1, 128.8, 128.0, 127.8, 126.4, 124.0,
55.4, 30.8, -1.4 ppm. 2°Si {*H} NMR (99 MHz, CDCls): d -5.57. IR (film): 3054, 3021, 2954, 2923, 1589,
1492, 1444, 1426, 1410, 1249, 1111, 906, 821, 769, 729, 699 cm™. HRMS (ESI): calculated for
C27H2sNSi* [M+H]* 394.1986; found 394.1983.

3.2.21 4-(1,1-di([1,1'-biphenyl]-4-yl)-2-(dimethyl(phenyl)silyl)ethyl)pyridine (25)
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25
C3gH35NSi
M = 545.80 g/mol

Prepared according to general procedure D from 4,4"-(ethene-1,1-diyl)di-1,1'-biphenyl (66.4 mg, 0.20
mmol, 1.0 equiv.), PhMe;SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), ‘BuOK (44.9 mg, 0.40 mmol, 2.0
equiv.), in THF (1.0 mL), r.t., stirred for 10 min, then 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.)
were sequentially added, the mixture was stirred at room temperature for 10 min. Purification by
preparative TLC (petroleum ether/ethyl acetate = 5:1) to afford 25 as white solid ( 93.0 mg, 85%
yield).*H NMR (400 MHz, CDCls): & 8.50 (d, J = 5.8 Hz, 2H), 7.65 — 7.59 (m, 4H), 7.52 (d, J = 8.5 Hz,
4H), 7.46 (t, J = 7.7 Hz, 4H), 7.44 — 7.40 (m, 2H), 7.39 — 7.34 (m, 8H), 7.33 — 7.29 (m, 3H), 2.42 (s, 2H),
0.02 (s, 6H) ppm. BC{*H} NMR (100 MHz, CDCls): d 158.0, 149.4, 146.0, 140.4, 139.9, 139.2, 133.3,
129.5, 128.8, 128.8, 127.8, 127.3, 127.0, 126.6, 124.0, 55.0, 30.9, -1.3 ppm. #*Si {*H} NMR (99 MHz,
CDCls): 8 -5.62. IR (film): 3028, 2955, 2922, 1590, 1486, 1426, 1409, 1249, 1111, 1006, 906, 834, 816,

766, 726, 695 cm™. HRMS (ESI): calculated for CssHssNSi* [M+H]* 546.2612; found 546.2608.

3.2.22 4-(2-(dimethyl(phenyl)silyl)-1-(naphthalen-2-yl)-1-phenylethyl) pyridine (26)

N

N

=
Me
I .Me

Si.
Ph
SBL

26
Ca1HoNSi
M = 443.67 g/mol
Prepared according to general procedure D from 2-(1-phenylvinyl)naphthalene (46.1 mg, 0.20 mmol,
1.0 equiv.), PhMe;SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), ‘BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in
THF (1.0 mL), r.t., stirred for 10 min, then 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 10 min. Purification by preparative
TLC (petroleum ether/ethyl acetate = 5:1 or petroleum ether/i-PrOH = 20:1) to afford 26 as colorless oil
(76.5 mg, 86% yield). 'H NMR (400 MHz, CDCls): & 8.52 (d, J = 4.7 Hz, 2H), 7.87 — 7.79 (m, 2H), 7.79
—7.71 (m, 2H), 7.56 — 7.50 (m, 2H), 7.50 — 7.43 (m, 2H), 7.42 — 7.24 (m, 11H), 2.56 — 2.40 (m, 2H), -
0.06 (s, 6H) ppm. *C{*H} NMR (100 MHz, CDCls): d 157.9, 149.4, 146.7, 144.0, 140.0, 133.3, 132.8,
131.8, 129.3, 129.1, 128.8, 128.1, 128.0, 127.8, 127.5, 127.4, 126.9, 126.5, 126.1, 126.0, 124.1, 55.6,
30.9, -1.3, -1.4 ppm. #°Si {*H} NMR (99 MHz, CDCls): d -5.52. IR (film): 3056, 3021, 2955, 1590, 1504,
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1493, 1426, 1409, 1249, 1111, 907, 814, 726, 699 cm™*. HRMS (ESI): calculated for C3;H3oNSi* [M+H]*
444.2142; found 444.2137.

3.2.23 4-(4-((dimethyl(phenyl)silyl)methyl)chroman-4-yl)pyridine (27)

27
Ca3H,sNOSI
M = 359.54 g/mol

Prepared according to general procedure C from 4-methylenechromane (29.2 mg, 0.20 mmol, 1.0
equiv.), PhMe,SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (10 mol%.), in THF (1.0 mL), r.t., stirred
for 1 h, then 'BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0
equiv.) were sequentially added, the mixture was stirred at room temperature for 30 min. Purification by
preparative TLC (petroleum ether/ethyl acetate = 5:1) to afford 27 as colorless oil (47.6 mg, 66%
yield).*H NMR (400 MHz, CDClz): & 8.45 (d, J = 4.9 Hz, 2H), 7.48 — 7.28 (m, 5H), 7.24 — 7.17 (m, 1H),
7.09 (dd, J = 7.8, 1.7 Hz, 1H), 7.05 (d, J = 4.0 Hz, 2H), 6.95 — 6.81 (m, 2H), 4.03 (dt, J = 11.2, 3.3 Hz,
1H), 3.64 — 3.55 (m, 1H), 2.39 — 2.30 (m, 1H), 2.04 — 1.96 (m, 1H), 1.94 — 1.81 (m, 2H), 0.11 (s, 3H),
0.03 (s, 3H) ppm. ¥C{*H} NMR (100 MHz, CDCls): 6 160.5, 154.8, 149.7, 139.9, 133.4, 129.7, 128.9,
128.5, 127.9, 126.0, 122.4, 120.5, 117.5, 62.6, 42.2, 37.4, 30.9, -1.2, -1.3 ppm. IR (film): 3068, 3024,
2952, 2882, 1590, 1484, 1450, 1251, 1220, 1110, 1058, 821, 727, 699 cm™. HRMS (ESI): calculated
for Co3H26NOSI* [M+H]* 360.1778; found 360.1779.

3.2.24 4-(2-(dimethyl(phenyl)silyl)-1-phenylpropyl)pyridine (28)

28
CooHasNSi
M = 331.53 g/mol
Prepared according to general procedure C from (E)-8-methylstyrene (28.4 mg, 0.24 mmol, 1.2 equiv.),
PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BuOK (10 mol%.), in THF (1.0 mL), r.t., stirred for 1 h,

then 'BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were
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sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/ethyl acetate = 5:1) to afford 28 as colorless oil (38.7 mg, 58% vyield, dr =
1.4:1).*H NMR (400 MHz, CDCl,): 8 8.56 — 8.35 (m, 2H), 7.48 — 7.31 (m, 5H), 7.30 — 7.23 (m, 5H), 7.22
- 7.13 (m, 2H), 3.79 — 3.68 (m, 1H), 2.08 — 1.98 (m, 1H), 0.97 — 0.89 (m, 3H), 0.17 — -0.03 (m, 6H)
ppm. ¥C{*H} NMR (100 MHz, CDCls): d 154.2, 153.9, 149.9, 149.6, 143.5, 143.3, 138.2, 133.9, 133.8,
128.9, 128.8, 128.6, 128.6, 128.3, 128.1, 127.7, 127.6, 127.0, 126.6, 123.6, 123.3, 55.2, 54.7, 23.9,
23.8, 14.9, 14.3, -2.9, -3.5, -3.8, -4.4 ppm. 2°Si {*H} NMR (99 MHz, CDCls): & 0.48. IR (film): 3067,
3024, 2953, 2870, 1593, 1557, 1493, 1452, 1415, 1248, 1111, 986, 833, 816, 736, 699 cm™. HRMS
(ESI): calculated for C22H26NSi* [M+H]* 332.1829; found 332.1825.

3.2.25 4-(2-(dimethyl(phenyl)silyl)-1,2,3,4-tetrahydronaphthalen-1-yl)pyridine (29)

29
Ca3HosNSi
M = 343.55 g/mol

Prepared according to general procedure C from 1,2-dihydronaphthalene (31.2 mg, 0.24 mmol, 1.2
equiv.), PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (10 mol%.), in THF (1.0 mL), r.t., stirred
for 1 h, then 'BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0
equiv.) were sequentially added, the mixture was stirred at room temperature for 2 h. Purification by
preparative TLC (petroleum ether/ethyl acetate = 5:1) to afford 29 as colorless oil (49.7 mg, 72% yield,
dr = 4.2:1). *H NMR (400 MHz, CDCls): 8 8.35 (d, J = 6.0 Hz, 2H), 7.44 — 7.37 (m, 2H), 7.34 — 7.27 (m,
3H), 7.08 — 7.02 (m, 2H), 6.98 — 6.90 (m, 1H), 6.82 (d, J = 6.0 Hz, 2H), 6.65 (d, J = 7.7 Hz, 1H), 3.99 (d,
J=7.0Hz, 1H), 2.85 -2.75 (m, 2H), 291 -1.91 (m, 1H), 1.71 - 1.61 (m, 1H), 1.50 — 1.42 (m, 1H),
0.10 (s, 3H), 0.09 (s, 3H) ppm. ¥C{*H} NMR (100 MHz, CDCls): d 156.8, 149.5, 137.9, 137.7, 137.4,
133.8, 133.6, 130.0, 129.1, 127.8, 126.2, 126.0, 124.2, 45.9, 30.2, 29.6, 22.2, -3.5, -4.0 ppm. ?°Si {*H}
NMR (99 MHz, CDCls): & -0.69. IR (film): 3068, 3018, 2916, 2859, 1593, 1492, 1426, 1249, 1111, 857,
833, 734, 700 cm™. HRMS (ESI): calculated for C23H26NSi* [M+H]* 344.1829; found 344.1829.

S30



Structural identification of compound 29:

N
AN
| P NOESY
Z"™H
Ha G >
,,’Hb
anti-29 anti-29

As shown below, the chemical shifts of Ha and Hy of 29 could be conformed by 2D COSY spectra. The
major isomer for compound 29 was further identified to be in anti-diastereocisomer according to the
coupling constant (Ju, 1) between two a-protons (Ha & Hy) and the 2D NOESY experiment. (The 3Jun
coupling constant between Ha and Hy in the anti-diastereoisomer is 7.0 Hz, and the coupling constant
of a similar compound were reported by Hajime Ito et al.®).
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2D COSY spectrum (400 MHz, CDCIz) of compound 29.
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3.2.26 4-(2-(dimethyl(phenyl)silyl)-1-phenylcyclohexyl)pyridine (anti-30)

30
CasHoNSi
M = 371.60 g/mol

Prepared according to general procedure C from 1-phenyl-1-cyclohexene (37.9 mg, 0.24 mmol, 1.2
equiv.), PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (10 mol%.), in THF (1.0 mL), r.t., stirred
for 1 h, then 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0
equiv.) were sequentially added, the mixture was stirred at room temperature for 2 h. Purification by
preparative TLC (petroleum ether/ethyl acetate = 5:1) to afford 30 as colorless oil (34.4 mg, 46% yield,
dr > 20:1). *H NMR (400 MHz, CDCls): 6 8.64 (d, J = 5.5 Hz, 2H), 7.49 — 7.43 (m, 5H), 7.43 — 7.38 (m,
2H), 7.33 = 7.26 (m, 4H), 7.25 - 7.20 (m, 1H), 2.72 — 2.64 (m, 1H), 2.60 — 2.49 (m, 2H), 2.07 — 1.80 (m,
4H), 1.65 — 1.58 (m, 2H), 0.40 (s, 3H), -0.00 (s, 3H) ppm. *C{*H} NMR (100 MHz, CDCls): & 157.6,
149.9, 146.8, 140.3, 133.6, 128.5, 128.2, 127.9, 127.6, 126.3, 123.0, 48.8, 33.3, 32.8, 25.6, 24.4, 22.6,
0.2, -0.5 ppm. #Si {*H} NMR (99 MHz, CDCls): 8 -0.90. IR (film): 3067, 3020, 2928, 2860, 1589, 1426,
1408, 1248, 1110, 833, 816, 768, 698 cm™. HRMS (ESI): calculated for C2sH3oNSi* [M+H]" 372.2142;
found 372.2139.

For compound 30, direct determination of the relative configuration of the major product through the
NOESY experiment failed due to the severe overlap of signals of the related hydrogens. Therefore, we
performed some additional DFT calculations to assist in the determination of the structure of 30. As
shown below, our computational analysis on the key nucleophilic substitution step reveals that the
formation of anti-product is predicted to be kinetically more favorable by 6.6 kcal/mol than syn-30 (Ts-
anti vs TS-syn), and this barrier difference is in good consistency with the observed diastereoselectivity.

Taken together, we therefore assign 30 to be anti-configuration.
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ANAG = 6.6 keal/mol
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3.2.27 4-(2-(dimethyl(phenyl)silyl)-1,2-diphenylethyl)pyridine (31)

Me™ 3 "Me
31Ph
Co7H,7NSI
M = 393.61 g/mol
Prepared according to general procedure C from trans-1,2-diphenylethene (43.2 mg, 0.24 mmol, 1.2
equiv.), PhMe.SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), '‘BUuOK (10 mol%.), in THF (1.0 mL), r.t., stirred
for 1 h, then 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0
equiv.) were sequentially added, the mixture was stirred at room temperature for 30 min. Purification by
preparative TLC (petroleum ether/ethyl acetate = 10:1) to afford 31 as colorless oil (31.6 mg, 40% yield,
dr = 2.4:1). 'H NMR (400 MHz, CDCls): 8 8.40 — 8.20 (m, 2H), 7.38 — 7.27 (m, 2H), 7.24 — 7.16 (m, 4H),
7.15 — 7.10 (m, 4H), 7.09 — 6.99 (m, 4H), 6.98 — 6.87 (m, 4H), 4.41 (d, J = 12.8 Hz, 1H), 3.35 (d, J =
12.9 Hz, 1H), 0.08 (s, 3H), -0.08 (s, 3H) ppm. 3C{*H} NMR (100 MHz, CDCls): d 153.2, 149.6, 143.3,
141.3, 137.4, 134.0, 130.0, 129.0, 128.9, 128.3, 127.9, 127.6, 126.1, 124.8, 123.8, 53.1, 40.6, -2.3, -
3.9 ppm. 2Sj {*H} NMR (99 MHz, CDCls): & -0.74. IR (film): 3068, 3021, 2923, 1590, 1492, 1445, 1426,
1249, 1111, 906, 820, 768, 730, 699 cm™. HRMS (ESI): calculated for C,7H2sNSi* [M+H]* 394.1986;
found 394.1980.

3.2.28 4-(1-(dimethyl(phenyl)silyl)-2-methyl-4-phenylbut-3-yn-2-yl)pyridine (32)

32
Co4H2sNSi
M = 355.56 g/mol
Prepared according to general procedure C from (3-methylbut-3-en-1-yn-1-yl)benzene (28.4 mg, 0.20
mmol, 1.0 equiv.), PhMe,SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BuOK (10 mol%.), in THF (1.0 mL),
r.t., stirred for 1 h, then 'BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.) and 4-cyanopyridine (20.8 mg, 0.2
mmol, 1.0 equiv.) were sequentially added, the mixture was stirred at room temperature for 30 min.
Purification by preparative TLC (petroleum ether/ethyl acetate = 10:1) to afford 32 as colorless oil (37.8
mg, 53% vyield).*H NMR (400 MHz, CDCls): 6 8.32 (d, J = 6.3 Hz, 2H), 7.31 (d, J = 6.3 Hz, 2H), 7.26 —
7.21 (m, 3H), 7.18 — 7.14 (m, 3H), 7.13 — 7.11 (m, 2H), 7.10 — 7.04 (m, 2H), 1.49 (s, 3H), 1.47 (s, 2H),
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0.18 (s, 3H), -0.00 (s, 3H) ppm. C{*H} NMR (100 MHz, CDCls): d 156.4, 149.7, 139.4, 133.5, 131.5,
128.9, 128.3, 128.1, 127.8, 123.3, 121.1, 94.3, 84.9, 38.6, 34.2, 32.6, -1.3, -1.7 ppm. #Si {*H} NMR
(99 MHz, CDCls): & -5.21. IR (film): 3072, 3042, 2971, 2889, 2362, 2340, 1593, 1492, 1442, 1426,
1412, 1248, 1113, 1069, 832, 756. 692 cm™. HRMS (ESI): calculated for C24H26NSi* [M+H]* 356.1829;
found 356.1827.

3.2.29 2-(tert-butyl)-4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)pyridine (33)

33
CysH31NSi
M = 373.62 g/mol

Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BuOK (10 mol%.), in THF (1.0 mL), r.t., stirred for 1 h,
then 'BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 2-(tert-butyl)isonicotinonitrile (32.0 mg, 0.2 mmol, 1.0
equiv.) were sequentially added, the mixture was stirred at room temperature for 30 min. Purification by
preparative TLC (petroleum ether/i-PrOH = 10:1) to afford 33 as colorless oil (54.0 mg, 72% yield). *H
NMR (400 MHz, CDCls): 6 8.37 (d, J = 5.8 Hz, 1H), 7.43 — 7.36 (m, 2H), 7.35 — 7.29 (m, 3H), 7.25 —
7.15 (m, 6H), 6.92 (dd, J = 5.2, 1.7 Hz, 1H), 3.95 (t, J = 8.0 Hz, 1H), 1.62 (dd, J = 8.0, 2.8 Hz, 2H), 1.31
(s, 9H), 0.06 (s, 3H), 0.03 (s, 3H) ppm. ¥C{*H} NMR (100 MHz, CDCls): 5 169.3, 155.6, 148.6, 145.3,
138.6, 133.6, 129.0, 128.6, 127.8, 127.6, 126.6, 120.0, 118.3, 47.1, 37.3, 30.2, 23.0, -2.5, -2.7 ppm.
25j {*H} NMR (99 MHz, CDCls): d -3.37. IR (film): 3068, 3025, 2955, 1593, 1558, 1492, 1480, 1426,
1404, 1361, 1248, 1174, 1112, 837, 730, 699 cm™. HRMS (ESI): calculated for CsH3:NSi* [M+H]*
374.2299; found 374.2296.

3.2.30 2-chloro-4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)pyridine (34)

34
C,1H,,CINSI
M = 351.95 g/mol
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Prepared according to general procedure D from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe.SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (10 mol%.), in THF (1.0 mL), r.t., stirred for 1 h,
then 'BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.) and 2-chloroisonicotinonitrile (27.7 mg, 0.2 mmol, 1.0
equiv.) were sequentially added, the mixture was stirred at room temperature for 30 min. Purification by
preparative TLC (petroleum ether/i-PrOH = 10:1) to afford 34 as colorless oil (43.7 mg, 62% vyield). H
NMR (400 MHz, CDCls): & 8.15 (d, J = 5.2 Hz, 1H), 7.44 — 7.26 (m, 5H), 7.26 — 7.21 (m, 2H), 7.21 —
7.16 (m, 1H), 7.15 — 7.10 (m, 3H), 7.00 (dd, J = 5.2, 1.6 Hz, 1H), 3.92 (dd, J = 9.1, 6.8 Hz, 1H), 1.61
(dd, J = 14.6, 9.1 Hz, 1H), 1.53 (dd, J = 14.6, 6.8 Hz, 1H), 0.07 (s, 3H), 0.04 (s, 3H) ppm. *C{*H} NMR
(100 MHz, CDCls): 6 159.3, 151.7, 149.5, 143.8, 138.1, 133.5, 129.2, 128.8, 127.9, 127.7, 127.0, 123.1,
121.7, 46.6, 22.7, -2.4, -3.0. IR (film): 3067, 3025, 2953, 2918, 1587, 1543, 1494, 1436, 1426, 1384,
1248, 1113, 1086, 835, 732, 699 cm?. HRMS (ESI): calculated for C21H23CINSi* [M+H]" 352.1283;
found 352.1284.

3.2.31 4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)-3-methylpyridine (35)

35
CooH2sNSi
M = 331.53 g/mol

Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe.SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t.,, stired for 10 min, then 3-methylisonicotinonitrile (23.6 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/i-PrOH = 10:1) to afford 35 as colorless oil (51.9 mg, 78% vyield). *H NMR (400
MHz, CDCls): & 8.30 (d, J = 5.2 Hz, 1H), 8.18 (s, 1H), 7.38 — 7.31 (m, 2H), 7.31 — 7.23 (m, 3H), 7.22 (d,
J =5.2 Hz, 1H), 7.19 — 7.14 (m, 2H), 7.11 — 7.04 (m, 3H), 4.09 (t, J = 7.9 Hz, 1H), 2.02 (s, 3H), 1.58 —
1.46 (m, 2H), 0.04 (s, 3H), 0.00 (s, 3H) ppm. *C{*H} NMR (100 MHz, CDCls): & 153.1, 150.9, 147.7,
144.2, 138.4, 133.5, 131.1, 129.1, 128.5, 127.9, 127.8, 126.5, 121.5, 42.4, 23.5, 16.4, -2.4, -2.8 ppm.
2Sj {*H} NMR (99 MHz, CDCls): & -3.19. IR (film): 3068, 3042, 2954, 1552, 1493, 1436, 1408, 1280,
1248, 1111, 826, 758, 700 cm*. HRMS (ESI): calculated for C:Hz6NSi* [M+H]" 332.1829; found
332.1826.

3.2.32 4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)-3-methoxypyridine (36)
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MeO” > Me
“Ph
36
CyoH,5NOSI
M = 347.53 g/mol
Prepared according to general procedure D from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe,SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 3-methoxyisonicotinonitrile (26.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/i-PrOH = 10:1) to afford 36 as colorless oil (45.3 mg, 65% vyield). *H NMR (400
MHz, CDCls): & 8.15 — 8.09 (m, 2H), 7.43 — 7.37 (m, 2H), 7.35 — 7.28 (m, 3H), 7.26 — 7.21 (m, 4H),
7.18 —7.12 (m, 2H), 4.53 (t, J = 8.0 Hz, 1H), 3.81 (s, 3H), 1.58 (d, J = 8.0 Hz, 2H), 0.11 (s, 3H), 0.06 (s,
3H) ppm. BC{*H} NMR (100 MHz, CDCl3): & 152.8, 144.6, 143.7, 142.7, 138.8, 133.5, 133.1, 128.8,
128.3, 128.0, 127.6, 126.3, 122.0, 55.9, 38.6, 22.0, -2.5, -3.0 ppm. 2°Si {*H} NMR (99 MHz, CDCls): & -
3.30. IR (film): 3066, 3026, 2953, 2902, 2838, 1588, 1493, 1453, 1426, 1415, 1295, 1250, 1112, 1069,
1024, 835, 732, 699 cm™. HRMS (ESI): calculated for C22H2sNOSi* [M+H]* 348.1778; found 348.1773.

3.2.33 4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)-2,6-dimethylpyridine (37)

Me N Me

N

7~ MeMe
Si’
Ph

37
Ca3Ho7NSI
M = 345.56 g/mol

Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe.SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 2,6-dimethylisonicotinonitrile (26.4 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/i-PrOH = 10:1) to afford 37 as colorless oil (54.8 mg, 79% vyield). *H NMR (400
MHz, CDCls): & 7.38 — 7.25 (m, 5H), 7.21 — 7.17 (m, 2H), 7.14 (dt, J = 7.8, 2.2 Hz, 3H), 6.73 (s, 2H),
3.85 (t, J = 8.0 Hz, 1H), 2.38 (s, 6H), 1.57 — 1.52 (m, 2H), 0.03 (s, 3H), 0.00 (s, 3H) ppm. *C{*H} NMR
(100 MHz, CDCl3): & 157.6, 156.1, 145.2, 138.7, 133.5, 129.0, 128.6, 127.8, 127.7, 126.6, 119.4, 46.7
245, 22.7, -2.4, -2.9 ppm. IR (film): 3067, 3025, 2953, 2919, 1598, 1566, 1494, 1452, 1426, 1248,
1111, 1029, 837, 699 cm™. HRMS (ESI): calculated for C3HzsNSi* [M+H]* 346.1986; found 346.1981.
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3.2.34 2-(cyclopropylmethoxy)-4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)pyridine (38)

38
CasH2oNOSI
M = 387.60 g/mol

Prepared according to general procedure D from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe.SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUuOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 2-(cyclopropylmethoxy)isonicotinonitrile (34.8 mg, 0.2 mmol, 1.0 equiv.)
were sequentially added, the mixture was stirred at room temperature for 30 min. Purification by
preparative TLC (petroleum ether/i-PrOH = 10:1) to afford 38 as colorless oil (45.2 mg, 58% yield). *H
NMR (400 MHz, CDCls): & 7.88 (d, J = 6.0 Hz, 1H), 7.42 — 7.31 (m, 2H), 7.32 — 7.23 (m, 3H), 7.21 —
7.17 (m, 2H), 7.15 — 7.09 (m, 3H), 6.64 (dd, J = 5.4, 1.6 Hz, 1H), 6.62 — 6.59 (m, 1H), 4.02 (d,J=7.1
Hz, 2H), 3.88 (t, J = 7.9 Hz, 1H), 1.55 (dd, J = 8.0, 2.2 Hz, 2H), 1.24 — 1.18 (m, 1H), 0.58 — 0.52 (m,
2H), 0.30 — 0.24 (m, 2H), 0.03 (s, 3H), 0.01 (s, 3H) ppm. *C{*H} NMR (100 MHz, CDCls): d 164.3,
158.7, 146.5, 144.8, 138.6, 133.5, 129.0, 128.6, 127.8, 127.8, 126.7, 116.5, 109.5, 70.8, 46.6, 22.6,
10.1, 3.2, -2.5, -2.9 ppm. #Si {*H} NMR (99 MHz, CDCls): d -3.32. IR (film): 3068, 3022, 2952, 1607,
1557, 1477, 1452, 1426, 1387, 1313, 1248, 1151, 1112, 1029, 834, 776, 699 cm™. HRMS (ESI):
calculated for CsHzoNOSI* [M+H]*™ 388.2091; found 388.2090.

3.2.35 4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)-3-(4-(trimethylsilyl)phenyl)pyridine (39)

TMS Ph “Ph
39

C3oH35NSi,

M = 465.79 g/mol
Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), ‘BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 3-(4-(trimethylsilyl)phenyl)isonicotinonitrile (50.4 mg, 0.2 mmol, 1.0
equiv.) were sequentially added, the mixture was stirred at room temperature for 30 min. Purification
by preparative TLC (petroleum ether/i-PrOH = 10:1) to afford 39 as colorless oil (72.0 mg, 77% yield).
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IH NMR (400 MHz, CDCls): & 8.48 (d, J = 6.4 Hz, 1H), 8.37 (s, 1H), 7.54 — 7.48 (m, 2H), 7.38 (d, J =
5.3 Hz, 1H), 7.36 — 7.32 (m, 1H), 7.30 — 7.26 (dd, J = 4.0, 1.2 Hz, 4H), 7.21 — 7.13 (m, 3H), 7.09 (d, J
= 6.6 Hz, 2H), 6.94 (d, J = 8.0 Hz, 2H), 4.30 (dd, J = 9.8, 5.9 Hz, 1H), 1.67 — 1.59 (m, 1H), 1.47 — 1.40
(m, 1H), 0.36 (s, 9H), -0.04 (s, 3H), -0.08 (s, 3H) ppm. 2C{*H} NMR (100 MHz, CDCls): & 153.3, 150.3,
148.8, 144.2, 139.7, 138.5, 138.0, 136.9, 134.1, 133.4, 133.2, 128.9, 128.3, 127.9, 127.7, 126.4, 121.9,
42.0, 24.1, -1.1, -2.4, -3.1 ppm. 2Si {*H} NMR (99 MHz, CDCls): & -3.58, -3.82. IR (film): 3069, 2961,
2913, 1610, 1587, 1247, 1112, 902, 841, 722, 649 cm™. HRMS (ESI): calculated for CsoHasNSi,*
[M+H]* 466.2381; found 466.2376.

3.2.36 3-(4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)pyridin-3-yl)benzonitrile (40)

NC

Ph "Ph
40
CogH26N,Si
M = 418.62 g/mol

Prepared according to general procedure D from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe.SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUuOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 3-(3-cyanophenyl)isonicotinonitrile (41.0 mg, 0.2 mmol, 1.0 equiv.)
were sequentially added, the mixture was stirred at room temperature for 30 min. Purification by
preparative TLC (petroleum ether/i-PrOH = 10:1) to afford 40 as colorless oil (53.9 mg, 64% yield). *H
NMR (400 MHz, CDCls): & 8.58 (d, J = 5.3 Hz, 1H), 8.23 (s, 1H), 7.61 (dt, J = 7.8, 1.4 Hz, 1H), 7.51 (d,
J =5.3 Hz, 1H), 7.38 - 7.32 (m, 2H), 7.31 — 7.26 (m, 4H), 7.21 — 7.12 (m, 5H), 6.81 (dd, J = 7.7, 1.8 Hz,
2H), 4.00 (dd, J = 9.1, 6.5 Hz, 1H), 1.61 (dd, J = 14.9, 9.1 Hz, 1H), 1.47 (dd, J = 14.8, 6.5 Hz, 1H), 0.02
(s, 3H), -0.05 (s, 3H) ppm. 3C{*H} NMR (100 MHz, CDCls): & 152.9, 149.8, 149.6, 143.9, 138.9, 137.9,
135.1, 133.9, 133.4, 132.9, 131.3, 129.2, 129.0, 128.6, 127.9, 127.7, 126.8, 122.1, 118.3, 112.5, 42.7,
24.2,-2.3, -2.9 ppm. 2Si {*H} NMR (99 MHz, CDCls): 5 -3.48. IR (film): 3027, 2953, 2924, 2230, 1585,
1491, 1472, 1426, 1397, 1249, 1173, 1111, 1027, 833, 729, 696 cm*. HRMS (ESI): calculated for
CagH27N2Si* [M+H]" 419.1938; found 419.1936.

3.2.37 4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)-3-(6-methoxynaphthalen-2-yl)pyridine (41)
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41
C3,H3NOSi
M = 473.69 g/mol

Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe.SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 3-(6-methoxynaphthalen-2-yl)isonicotinonitrile (52.1 mg, 0.2 mmol, 1.0
equiv.) were sequentially added, the mixture was stirred at room temperature for 30 min. Purification by
preparative TLC (petroleum ether/i-PrOH = 10:1) to afford 41 as colorless oil (87.1 mg, 92% yield). *H
NMR (400 MHz, CDCls): 6 8.51 (d, J = 5.3 Hz, 1H), 8.42 (s, 1H), 7.69 (d, J = 8.4 Hz, 1H), 7.63 (d, J =
8.8 Hz, 1H), 7.47 — 7.39 (m, 2H), 7.25 — 7.16 (m, 5H), 7.15 — 7.10 (m, 6H), 6.95 — 6.90 (m, 2H), 4.32
(dd, J=9.2, 6.4 Hz, 1H), 3.93 (s, 3H), 1.65—-1.55 (m, 1H), 1.52 — 1.44 (m, 1H), -0.07 (s, 3H), -0.11 (s,
3H) ppm. BC{*H} NMR (100 MHz, CDCls): 5 158.0, 153.2, 150.5, 148.7, 144.5, 138.3, 137.0, 133.7,
133.3, 132.8, 129.6, 128.8, 128.5, 128.4, 128.3, 128.0, 127.8, 127.6, 126.7, 126.4, 121.9, 119.2, 105.6,
55.3, 42.2, 24.2, -2.5, -3.0 ppm. #Si {*H} NMR (99 MHz, CDCl): & -3.67. IR (film): 3058, 3025, 2953,
1633, 1606, 1584, 1489, 1426, 1386, 1198, 1162, 1111, 1031, 914, 833, 809, 729, 698 cm™. HRMS
(ESI): calculated for C32H32NOSI* [M+H]" 474.2248; found 474.2244.

3.2.38 4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)-6'-methyl-3,3'-bipyridine (42)

42
Ca7HogN,Si
M = 408.62 g/mol

Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), '‘BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 6'-methyl-[3,3'-bipyridine]-4-carbonitrile (39.0 mg, 0.2 mmol, 1.0 equiv.)
were sequentially added, the mixture was stirred at room temperature for 30 min. Purification by
preparative TLC (petroleum ether/i-PrOH = 5:1) to afford 42 as colorless oil (47.5 mg, 58% yield). *H
NMR (400 MHz, CDCls): & 8.54 (d, J = 5.3 Hz, 1H), 8.31 (s, 1H), 8.28 — 8.22 (m, 1H), 7.46 (d, J = 5.2
Hz, 1H), 7.38 — 7.31 (m, 1H), 7.31 — 7.25 (m, 4H), 7.22 — 7.13 (m, 4H), 7.08 (d, J = 7.9 Hz, 1H), 6.96 —
6.92 (m, 2H), 4.14 (dd, J = 9.2, 6.5 Hz, 1H), 2.64 (s, 3H), 1.63 (dd, J = 14.9, 9.2 Hz, 1H), 1.46 (dd, J =
14.9, 6.5 Hz, 1H), -0.01 (s, 3H), -0.04 (s, 3H) ppm. ¥C{*H} NMR (100 MHz, CDCls): & 157.7, 153.4,
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150.5, 149.4, 149.2, 144.1, 138.2, 137.2, 133.6, 133.4, 130.4, 129.0, 128.6, 127.8, 127.7, 126.6, 122.6,
122.1, 42.4, 29.7, 24.4, -2.4, -2.9 ppm. ?°Si {*H} NMR (99 MHz, CDCls): d -3.60. IR (film): 3026, 2952,
2923, 1598, 1585, 1550, 1492, 1473, 1426, 1402, 1248, 1112, 999, 831, 730, 699 cm™. HRMS (ESI):
calculated for Cz7H29NLSi™ [M+H]* 409.2095; found 409.2092.

3.2.39 2-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)pyridine (43)

43
Cy1Hp3NSi
M = 317.51 g/mol

Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 2-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were sequentially
added, the mixture was stirred at room temperature for 30 min. Purification by preparative TLC
(petroleum ether/i-PrOH = 10:1) to afford 43 as colorless oil (55.9 mg, 88% vyield). *H NMR (400 MHz,
CDClz): 6 8.55 -8.40 (m, 1H), 7.44 (td, J = 7.7, 1.9 Hz, 1H), 7.42 — 7.36 (m, 2H), 7.32 — 7.27 (m, 5H),
7.24 —7.18 (m, 2H), 7.15 - 7.10 (m, 1H), 7.09 — 7.05 (m, 1H), 7.01 — 6.96 (m, 1H), 4.17 (t, J = 7.9 Hz,
1H), 1.92 — 1.84 (m, 1H), 1.65 — 1.58 (m, 1H), 0.02 (s, 6H) ppm. *C{*H} NMR (100 MHz, CDCls): &
165.0, 149.1, 145.6, 139.2, 136.3, 133.6, 128.8, 128.4, 127.8, 127.7, 126.3, 122.4, 121.2, 49.6, 22.7, -
2.7, -2.8 ppm. ?°Si {*H} NMR (99 MHz, CDCls): & -3.39. IR (film): 3067, 3023, 2953, 2895, 1588, 1568,
1492, 1471, 1431, 1248, 1112, 993, 870, 837, 815, 729, 699 cm™. HRMS (ESI): calculated for
C21H24NSi* [M+H]* 318.1673; found 318.1668.

3.2.40 2-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)-6-methylpyridine (44)

44
CooHosNSi
M = 331.53 g/mol
Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), ‘BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stired for 10 min, then 6-methylpicolinonitrile (23.6 mg, 0.2 mmol, 1.0 equiv.) were

sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
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TLC (petroleum ether/i-PrOH = 10:1) to afford 44 as colorless oil (53.1 mg, 80% vyield). *H NMR (400
MHz, CDCl3): 6 7.48 — 7.39 (m, 2H), 7.39 — 7.27 (m, 6H), 7.24 (d, J = 7.8 Hz, 2H), 7.19 — 7.13 (m, 1H),
6.90 (dd, J = 13.2, 7.7 Hz, 2H), 4.20 (t, J = 8.0 Hz, 1H), 2.52 (s, 3H), 1.90 (dd, J = 14.6, 8.6 Hz, 1H),
1.61 (dd, J = 14.6, 7.4 Hz, 1H), 0.07 (s, 6H) ppm. ¥*C{*H} NMR (100 MHz, CDCls): d 164.4, 157.6,
146.0, 139.5, 136.4, 133.6, 128.7, 128.3, 127.9, 127.6, 126.2, 120.6, 119.1, 49.6, 24.6, 23.1, -2.6, -2.7
ppm. 2°Si {*H} NMR (99 MHz, CDCl): & -3.27. IR (film): 3066, 3024, 2953, 2922, 2896, 1589, 1574,
1494, 1450, 1427, 1247, 1112, 835, 729, 698 cm™. HRMS (ESI): calculated for Cz:HzsNSi* [M+H]*
332.1829; found 332.1826.

3.2.41 2-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)-3-methylpyridine (45)

45
CooH2sNSi
M = 331.53 g/mol

Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe.SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stired for 10 min, then 3-methylpicolinonitrile (23.6 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/i-PrOH = 10:1) to afford 45 as colorless oil (41.9 mg, 63% vyield). *H NMR (400
MHz, CDCls): 5 8.48 (dd, J = 4.8, 1.7 Hz, 1H), 7.46 — 7.40 (m, 2H), 7.35 — 7.27 (m, 6H), 7.22 (dd, J =
8.3, 6.6 Hz, 2H), 7.15 - 7.11 (m, 1H), 6.99 (dd, J = 7.5, 4.8 Hz, 1H), 4.28 (dd, J = 9.3, 6.1 Hz, 1H), 2.15
—2.07 (m, 4H), 1.60 (dd, J = 14.6, 6.1 Hz, 1H), 0.07 (s, 3H), 0.03 (s, 3H) ppm. *C{*H} NMR (100 MHz,
CDCls): 6 161.8, 146.6, 145.7, 139.4, 137.7, 133.6, 130.9, 128.7, 128.3, 128.0, 127.7, 126.0, 121.2,
44.7,23.7, 18.9, -2.5, -2.7 ppm. 2°Si {*H} NMR (99 MHz, CDCls): & -5.12. IR (film): 3066, 3022, 2952,
2895, 1584, 1570, 1492, 1447, 1425, 1247, 1112, 875, 836, 750, 699 cm™. HRMS (ESI): calculated for
C2aoH26NSI™ [M+H]™ 332.1829; found 332.1825.

3.2.42 2-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)-4-(4-fluorophenyl)pyridine (46)
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Cy7H6FNSI
M = 411.59 g/mol

Prepared according to general procedure D from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe.SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 4-(4-fluorophenyl)picolinonitrile (39.6 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/i-PrOH = 10:1) to afford 46 as colorless oil (70.9 mg, 86% vyield). *H NMR (400
MHz, CDCls): 6 8.49 (d, J = 3.3 Hz, 1H), 7.40 (dd, J = 8.1, 2.4 Hz, 1H), 7.33 = 7.20 (m, 4H), 7.19 - 7.15
(m, 2H), 7.14 — 7.00 (m, 5H), 6.99 — 6.88 (m, 4H), 4.06 (t, J = 7.9 Hz, 1H), 1.76 (dd, J = 14.6, 8.2 Hz,
1H), 1.49 (dd, J = 14.6, 7.7 Hz, 1H), -0.08 (s, 3H), -0.10 (s, 3H) ppm. *C{*H} NMR (100 MHz, CDCly):
6 163.9 (d, J = 1.8 Hz), 161.5, 147.3, 145.5, 139.0, 134.5, 134.0 (d, J = 3.2 Hz), 133.6, 133.2, 128.6 (d,
J = 8.1 Hz), 128.5, 127.8, 127.6 (d, J = 230.3 Hz), 127.7, 122.2, 116.1, 115.8, 49.2, 22.7, -2.5, -2.9
ppm. ¥F{*H} NMR (376 MHz, CDCl3) d -114.53 ppm. ?°Si {*H} NMR (99 MHz, CDCls): d -3.31. IR
(film): 3067, 3024, 2953, 2895, 1592, 1557, 1514, 1474, 1452, 1426, 1371, 1232, 1160, 1111, 1002,
827, 767, 699 cm. HRMS (ESI): calculated for C27H2;FNSI* [M+H]* 412.1891; found 412.1890.

3.2.43 6-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)-2,2'-bipyridine (47)

=
|
N
N
Meor,
Si’
IMe
47
CasHosNoSi

M = 394.59 g/mol

Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), ‘BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then [2,2'-bipyridine]-6-carbonitrile (36.2 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/i-PrOH = 10:1) to afford 47 as colorless oil (58.5 mg, 74% vyield). *H NMR (400
MHz, CDClz): & 8.66 — 8.54 (m, 1H), 8.52 — 8.45 (m, 1H), 8.12 (dd, J = 7.8, 1.0 Hz, 1H), 7.77 (id, J =
7.8, 1.9 Hz, 1H), 7.55 (t, J = 7.8 Hz, 1H), 7.40 — 7.31 (m, 4H), 7.25 - 7.16 (m, 6H), 7.12 — 7.06 (m, 1H),
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7.02 (dd, J = 7.7, 1.0 Hz, 1H), 4.19 (dd, J = 8.9, 6.8 Hz, 1H), 2.08 — 2.00 (m, 1H), 1.65 — 1.56 (m, 1H),
0.00 (s, 6H) ppm. *C{*H} NMR (100 MHz, CDCls): & 164.0, 156.6, 155.1, 149.0, 146.1, 139.3, 137.2,
136.8, 133.6, 128.8, 128.4, 127.9, 127.7, 126.3, 123.5, 122.7, 121.3, 118.4, 49.6, 23.1, -2.5, -2.7 ppm.
29Sj {*H} NMR (99 MHz, CDCls): & -3.03. IR (film): 3065, 3024, 2952, 2923, 1581, 1563, 1491, 1453,
1428, 1247, 1112, 832, 768, 730, 699 cmt. HRMS (ESI): calculated for CasHz7N2Si* [M+H]* 395.1938;
found 395.1936.

3.2.44 3-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)pyridine (48)

48
Cp1HysNSi
M = 317.51 g/mol

Prepared according to general procedure D from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe.SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 3-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were sequentially
added, the mixture was stirred at 50 °C for 30 min. Purification by preparative TLC (petroleum ether/i-
PrOH = 20:1) to afford 48 as colorless oil (32.4 mg, 51% vyield). *H NMR (400 MHz, CDCls): & 8.48 (d, J
= 2.3 Hz, 1H), 8.37 (dd, J = 4.8, 1.6 Hz, 1H), 7.48 (dt, J = 8.0, 2.0 Hz, 1H), 7.42 — 7.27 (m, 5H), 7.25 —
7.13 (m, 5H), 7.12 — 7.08 (m, 1H), 4.03 (t, J = 8.0 Hz, 1H), 1.72 — 1.56 (m, 2H), 0.07 (s, 3H), 0.04 (s,
3H) ppm. BC{*H} NMR (100 MHz, CDCls): d 149.3, 147.5, 145.6, 142.1, 138.5, 134.8, 133.5, 129.0,
128.6, 127.8, 127.5, 126.5, 123.3, 44.8, 23.3, -2.6, -2.8 ppm. °Si {*H} NMR (99 MHz, CDCls): & -3.22.
IR (film): 3025, 2953, 2908, 1574, 1493, 1476, 1452, 1425, 1248, 1112, 866, 837, 814, 729, 699 cm™.
HRMS (ESI): calculated for C21H24NSi* [M+H]* 318.1673; found 318.1671.

3.2.45 4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)quinoline (49)

49
Cos5HosNSi
M = 367.57 g/mol
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Prepared according to general procedure D from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe.SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then quinoline-4-carbonitrile (30.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/i-PrOH = 10:1) to afford 49 as colorless oil (59.5 mg, 81% vyield). *H NMR (400
MHz, CDCls): 6 8.73 (d, J = 4.6 Hz, 1H), 8.05 — 7.98 (m, 1H), 7.88 — 7.84 (m, 1H), 7.60 — 7.54 (m, 1H),
7.39 — 7.32 (m, 3H), 7.31 — 7.23 (m, 4H), 7.20 — 7.16 (m, 4H), 7.12 — 7.06 (m, 1H), 4.77 (dd, J = 8.8,
6.8 Hz, 1H), 1.73 — 1.60 (m, 2H), 0.03 (s, 3H), 0.00 (s, 3H) ppm. BC{*H} NMR (100 MHz, CDCls): &
152.2, 150.2, 148.6, 144.4, 138.4, 133.6, 130.4, 129.1, 128.8, 128.6, 128.0, 127.9, 126.8, 126.7, 126.4,
123.4, 119.2, 41.7, 24.0, -2.4, -2.9 ppm. 2°Si {*H} NMR (99 MHz, CDCls): d -3.26. IR (film): 3066, 3026,
2952, 1588, 1567, 1507, 1494, 1452, 1426, 1389, 1248, 1112, 836, 756, 732, 699 cm™. HRMS (ESI):
calculated for CasH26NSi* [M+H]* 368.1829; found 368.1828.

3.2.46 1-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)isoquinoline (50)

50
CasH2sNSi
M = 367.57 g/mol

Prepared according to general procedure D from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe.SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then isoquinoline-1-carbonitrile (30.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/i-PrOH = 10:1) to afford 50 as colorless oil (57.5 mg, 78% vyield). *H NMR (400
MHz, CDCls): 8 8.53 (d, J = 5.7 Hz, 1H), 8.11 (d, J = 8.4 Hz, 1H), 7.75 (d, J = 8.2 Hz, 1H), 7.61 — 7.55
(m, 1H), 7.50 — 7.43 (m, 2H), 7.42 — 7.35 (m, 4H), 7.32 — 7.24 (m, 3H), 7.23 — 7.16 (m, 2H), 7.13 - 7.06
(m, 1H), 5.03 (dd, J = 9.0, 6.3 Hz, 1H), 2.24 (dd, J = 14.6, 9.0 Hz, 1H), 1.75 (dd, J = 14.6, 6.3 Hz, 1H),
0.05 (s, 3H), 0.01 (s, 3H) ppm. 3C{*H} NMR (100 MHz, CDCls): & 163.0, 146.0, 141.7, 139.3, 136.5,
133.6, 129.5, 128.7, 128.4, 127.8, 127.6, 127.5, 127.0, 126.8, 126.2, 124.9, 119.5, 44.2, 23.8, -2.5, -
2.6 ppm. 2Sj {*H} NMR (99 MHz, CDCls): 5 -3.58. IR (film): 3050, 3023, 2951, 2894, 1622, 1586, 1559,
1501, 1493, 1452, 1426, 1351, 1248, 1112, 986, 837, 822, 733, 699 cm™. HRMS (ESI): calculated for
CasH26NSI™ [M+H]™ 368.1829; found 368.1826.

3.2.47 2-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)quinoline (51)
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51
CasH2sNSi
M = 367.57 g/mol

Prepared according to general procedure D from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe.SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t.,, stirred for 10 min, then quinoline-2-carbonitrile (30.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/ethyl acetate = 5:1) to afford 51 as colorless oil (55.3 mg, 75% vyield). *H NMR
(400 MHz, CDCls): & 7.99 (d, J = 8.5 Hz, 1H), 7.80 (d, J = 8.5 Hz, 1H), 7.63 — 7.52 (m, 2H), 7.44 — 7.34
(m, 1H), 7.34 — 7.29 (m, 2H), 7.28 — 7.23 (m, 2H), 7.22 — 7.10 (m, 5H), 7.08 (d, J = 8.5 Hz, 1H), 7.07 —
7.02 (m, 1H), 4.31 (dd, J = 8.7, 7.1 Hz, 1H), 1.98 — 1.91 (m, 1H), 1.61 (dd, J = 14.6, 7.2 Hz, 1H), -0.01
(s, 3H), -0.02 (s, 3H) ppm. 2Si {*H} NMR (99 MHz, CDCls): & -5.02. 3C{*H} NMR (100 MHz, CDCls): &
164.9, 147.6, 145.5, 139.3, 136.1, 133.6, 129.3, 129.2, 128.7, 128.4, 128.0, 127.6, 127.4, 126.9, 126.4,
125.8, 121.1, 50.2, 22.4, -2.4, -2.7 ppm. IR (film): 3067, 3028, 2954, 2897, 1683, 1589, 1499, 1454,
1426, 1378, 1304, 1249, 1214, 1176, 1113, 831, 755, 730, 699 cm™. HRMS (ESI): calculated for
CasHo6NSI™ [M+H]* 368.1829; found 368.1821.

3.2.48 4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)benzonitrile (52)

52
Ca3Ho3NSi
M = 341.53 g/mol

Prepared according to general procedure B from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe,SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), ‘BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 1,4-dicyanobenzene (25.6 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (petroleum ether/ethyl acetate = 20:1) to afford 52 as colorless oil (61.7 mg, 90% vyield). 'H NMR
(400 MHz, CDCls): 6 7.44 (d, J = 8.3 Hz, 2H), 7.37 — 7.27 (m, 5H), 7.26 — 7.23 (m, 2H), 7.20 (d, J = 6.9
Hz, 2H), 7.18 — 7.11 (m, 3H), 4.03 (t, J = 8.0 Hz, 1H), 1.63 — 1.52 (m, 2H), 0.04 (s, 3H), 0.01 (s, 3H)
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ppm. ¥C{*H} NMR (100 MHz, CDCls): d 152.4, 145.1, 138.8, 133.5, 132.2, 129.0, 128.6, 128.3, 127.8,
127.6, 126.7, 119.0, 109.8, 47.3, 23.1, -2.5, -2.9 ppm. 2°Si {*H} NMR (99 MHz, CDCls): & -3.36. IR
(film): 3067, 3025, 2954, 2910, 2226, 1605, 1492, 1452, 1426, 1413, 1249, 1112, 870, 835, 729, 699
cm™. HRMS (ESI): calculated for C23H24NSi * [M+H]* 342.1673; found 342.1669.

3.2.49 (2-([1,1'-biphenyl]-4-yl)-2-phenylethyl)dimethyl(phenyl)silane (53)

53
CogH2Si
M = 392.62 g/mol

Prepared according to general procedure B from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe.SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 4-cyanobiphenyl (35.8 mg, 0.2 mmol, 1.0 equiv.) were sequentially
added, the mixture was stirred at room temperature for 30 min. Purification by preparative TLC
(petroleum ether/ethyl acetate = 20:1) to afford 53 as colorless oil (72.4 mg, 92% yield). *H NMR (400
MHz, CDCls): & 7.56 — 7.44 (m, 2H), 7.43 — 7.30 (m, 6H), 7.30 — 7.11 (m, 10H), 7.10 — 7.01 (m, 1H),
4.02 (t, J = 8.0 Hz, 1H), 1.62 (d, J = 8.0 Hz, 2H), 0.10 — -0.10 (m, 6H) ppm. C{*H} NMR (100 MHz,
CDCl3): & 146.7, 146.0, 141.0, 139.1, 138.9, 133.6, 128.9, 128.7, 128.4, 128.0, 127.8, 127.6, 127.1,
127.0, 126.9, 126.2, 46.9, 23.5, -2.5, -2.7 ppm. 2Si {*H} NMR (99 MHz, CDCls): & -3.29. IR (film): 3066,
3025, 2953, 2906, 1599, 1486, 1451, 1426, 1408, 1247, 1112, 1007, 833, 757, 694 cm™. HRMS (ESI):
calculated for CasHzsNaSi* [M+Na]* 415.1852; found 415.1850.

3.2.50 2-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)benzonitrile (54)

54

M = 341.53 g/mol
Prepared according to general procedure B from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe,SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), ‘BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then phthalonitrile (25.6 mg, 0.2 mmol, 1.0 equiv.) were sequentially added,
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the mixture was stirred at room temperature for 2 h. Purification by preparative TLC (petroleum
ether/ethyl acetate = 20:1) to afford 54 as colorless oil (53.4 mg, 78% yield). 'H NMR (400 MHz,
CDCls): 6 7.37 (d, J = 8.2 Hz, 1H), 7.36 — 7.27 (m, 4H), 7.22 — 7.16 (m, 5H), 7.15 — 7.10 (m, 2H), 7.08
— 7.00 (m, 2H), 4.48 (t, J = 8.0 Hz, 1H), 1.63 — 1.51 (m, 2H), 0.04 (s, 3H), -0.01 (s, 3H) ppm. B¥C{*H}
NMR (100 MHz, CDCls): & 150.5, 144.4, 138.4, 133.4, 132.9, 132.8, 129.0, 128.6, 127.8, 127.7, 127.6,
126.7, 126.5, 118.3, 111.9, 45.0, 23.5, -2.6, -3.1 ppm. #Si {*H} NMR (99 MHz, CDCl5): & -3.52. IR
(film): 3042, 3025, 2914, 2227, 1600, 1487, 1451, 1426, 1248, 1112, 836, 699 cm™. HRMS (ESI):
calculated for Ca3sH2aNSI* [M+H]* 342.1673; found 342.1669.

3.2.51 (2,2-diphenylpropyl)dimethyl(phenyl)silane (55)

IMe

I..Ph

Si.
Me
o

55
CogHoeSi
M = 330.55 g/mol

Prepared according to general procedure B from a-methyl-styrene (23.6 mg, 0.20 mmol, 1.0 equiv.),
PhMe,SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then benzonitrile (20.6 mg, 0.2 mmol, 1.0 equiv.) were sequentially added,
the mixture was stirred at 50 °C for 2 h. Purification by preparative TLC (petroleum ether/i-PrOH = 10:1)
to afford 55 as colorless oil (41.8 mg, 63% vyield). *H NMR (400 MHz, CDCls): & 7.52 — 7.44 (m, 2H),
7.42 —7.32 (m, 3H), 7.31 — 7.26 (m, 8H), 7.22 — 7.15 (m, 2H), 1.91 (s, 2H), 1.65 (s, 3H), 0.01 (s, 6H)
ppm. 3C{*H} NMR (100 MHz, CDCls): & 151.4, 140.5, 133.5, 128.7, 127.9, 127.7, 127.2, 125.6, 45.4,
31.4, 30.6, -1.6 ppm. #°Si {*H} NMR (99 MHz, CDCls): & -3.31. IR (film): 3060, 3025, 2955, 2924, 1626,
1491, 1467, 1454, 1276, 1252, 1170, 1123, 866, 824, 700 cm?®. HRMS (ESI): calculated for
Ca3H26NaSi* [M+Na]* 353.1696; found 353.1690.

3.2.52 (3-([1,1'-biphenyl]-4-yl)-2-phenylpropyl)dimethyl(phenyl)silane (56)

Ph O
Me

56
CogH3oSi
M = 406.64 g/mol
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Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe.SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 4-(chloromethyl)-1,1'-biphenyl (40.5 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 10 min. Purification by preparative
TLC (petroleum ether) to afford 56 as colorless oil (77.4 mg, 95% yield). *H NMR (400 MHz, CDCls): &
7.61 —7.56 (m, 2H), 7.50 — 7.43 (m, 3H), 7.43 — 7.38 (m, 3H), 7.36 — 7.28 (m, 4H), 7.26 — 7.20 (m, 2H),
7.19 - 7.14 (m, 1H), 7.13 — 7.08 (m, 2H), 7.02 (d, J = 8.2 Hz, 2H), 3.05 — 2.96 (m, 1H), 2.96 — 2.83 (m,
2H), 1.35 — 1.26 (m, 2H), 0.10 (s, 3H), 0.03 (s, 3H) ppm. *C{*H} NMR (100 MHz, CDCls): & 146.3,
141.1, 139.8, 139.4, 138.6, 133.6, 129.6, 128.8, 128.7, 128.2, 127.8, 127.7, 127.0, 126.9, 126.7, 126.2,
47.2, 44.1, 23.0, -2.0, -3.0 ppm. 2°Si {*H} NMR (99 MHz, CDCls): & -3.59. IR (film): 3065, 3026, 2952,
2911, 1600, 1487, 1452, 1426, 1407, 1247, 1111, 1008, 829, 760, 731, 695 cm™. HRMS (ESI):
calculated for CaoHsoNaSi* [M+Na]* 429.2009; found 429.2004.

3.2.53 dimethyl(phenyl)(2,3,3,3-tetraphenylpropyl)silane (57)

57
CasHasSi
M = 482.74 g/mol

Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe.SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then (chloromethanetriyl)tribenzene (55.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 10 min. Purification by preparative
TLC (petroleum ether) to afford 57 as colorless oil (60.2 mg, 62% yield). *H NMR (400 MHz, CDCls): &
7.59 — 7.37 (m, 5H), 7.35 = 7.27 (m, 6H), 7.23 — 7.10 (m, 9H), 7.09 — 7.05 (m, 1H), 7.04 — 6.98 (m, 2H),
6.62 (d, J = 7.4 Hz, 2H), 4.68 (d, J = 12.7 Hz, 1H), 1.57 — 1.49 (m, 1H), 0.94 (t, J = 13.8 Hz, 1H), -0.08
(s, 3H), -0.11 (s, 3H) ppm. C{*H} NMR (100 MHz, CDCls): & 141.2, 139.2, 133.9, 132.3, 130.8, 129.5,
129.1, 127.8, 127.1, 126.7, 126.4, 125.6, 64.6, 45.3, 20.1, -2.3, -3.6 ppm. IR (film): 3059, 3025, 2951,
1599, 1492, 1448, 1426, 1248, 1112, 1049, 909, 837, 747, 697 cm™. HRMS (ESI): calculated for
CssHasNaSi™ [M+Na]™ 505.2322; found 505.2318.

3.2.54 9-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)acridine (59)
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CagHo7NSi
M = 417.63 g/mol

Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe.SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 9-chloroacridine (42.7 mg, 0.2 mmol, 1.0 equiv.) were sequentially
added, the mixture was stirred at room temperature for 30 min. Purification by preparative TLC
(petroleum ether/ethyl acetate = 5:1) to afford 59 as white solid (44.3 mg, 53% vyield). *H NMR (400
MHz, CDCls): 6 8.37 (d, J = 8.5 Hz, 2H), 8.29 — 8.15 (m, 2H), 7.95 - 7.78 (m, 2H), 7.62 — 7.50 (m, 3H),
7.43 (t, J=7.6 Hz, 4H), 7.36 (d, J = 7.1 Hz, 1H), 7.29 (t, J = 7.5 Hz, 2H), 7.20 (d, J = 6.4 Hz, 2H), 5.83
(dd, J=10.7, 5.1 Hz, 1H), 2.41 (dd, J = 14.5, 5.1 Hz, 1H), 2.31 (dd, J = 14.5, 10.7 Hz, 1H), 0.00 (s, 3H),
-0.11 (s, 3H) ppm. **C{*H} NMR (100 MHz, CDCls): & 149.3, 145.5, 137.7, 133.0, 130.5, 130.3, 129.4,
128.9, 128.5, 128.2, 127.6, 126.9, 126.1, 125.7, 124.8, 38.2, 21.1, -2.6, -3.2 ppm. ?°Si {*H} NMR (99
MHz, CDCls): & -3.35. IR (film): 3066, 3023, 2951, 1601, 1556, 1519, 1493, 1426, 1406, 1249, 1146,
1112, 909, 832, 749, 698 cm®. HRMS (ESI): calculated for CaoH2sNSi* [M+H]" 418.1986; found
418.1983.

3.2.55 2-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)benzo[d]oxazole (60)

60
Ca3H,3NOSI
M = 357.53 g/mol

Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), ‘BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stired for 10 min, then 2-chlorobenzoxazole (30.7 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 10 min. Purification by preparative
TLC (petroleum ether/ethyl acetate = 50:1) to afford 60 as colorless oil (41.6 mg, 58% vyield). *H NMR
(400 MHz, CDCl3): & 7.57 — 7.49 (m, 1H), 7.34 — 7.27 (m, 2H), 7.26 — 7.22 (m, 3H), 7.18 — 7.06 (m, 8H),
4.22 (t, J = 8.0 Hz, 1H), 1.89 (dd, J = 14.7, 8.0 Hz, 1H), 1.60 (dd, J = 14.8, 8.1 Hz, 1H), 0.02 (s, 3H),
0.01 (s, 3H) ppm. BC{*H} NMR (100 MHz, CDCls): d 169.2, 150.7, 141.5, 141.1, 137.9, 133.5, 129.0,
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128.7, 127.9, 127.7, 127.3, 124.5, 124.1, 119.8, 110.4, 41.9, 22.0, -2.7, -3.3 ppm. 2°Si {*H} NMR (99
MHz, CDCls): & -5.26. IR (film): 3067, 2954, 2216, 1719, 1604, 1546, 1484, 1438, 1286, 1248, 1111,
826, 699 cm™. HRMS (ESI): calculated for C23H2sNOSi* [M+H]* 358.1622; found 358.1613.

3.2.56 4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)-1-isobutyl-1H-imidazo[4,5-c]quinoline (61)

61
C3oH33N3Si
M = 463.70 g/mol

Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe.SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 4-chloro-1-isobutyl-1H-imidazo[4,5-c]quinoline (51.9 mg, 0.2 mmol, 1.0
equiv.) were sequentially added, the mixture was stirred at room temperature for 10 min. Purification by
preparative TLC (petroleum ether/ethyl acetate = 5:1) to afford 61 as colorless oil (79.0 mg, 85% vyield).
'H NMR (400 MHz, CDClz): & 8.20 (d, J = 7.7 Hz, 1H), 7.84 (d, J = 7.5 Hz, 1H), 7.65 (s, 1H), 7.63 —
7.58 (m, 2H), 7.57 — 7.50 (m, 1H), 7.45 — 7.40 (m, 1H), 7.32 — 7.25 (m, 2H), 7.14 (t, J = 7.6 Hz, 2H),
7.12 -6.94 (m, 4H), 5.22 (dd, J = 9.6, 6.3 Hz, 1H), 4.07 — 3.98 (m, 2H), 2.33 (dd, J = 14.5, 9.7 Hz, 1H),
2.21 - 2.10 (dg, J = 13.7, 6.8 Hz, 1H), 1.77 (dd, J = 14.5, 6.3 Hz, 1H), 0.87 (dd, J = 6.7, 1.3 Hz, 6H),
0.01 (s, 6H) ppm. *C{*H} NMR (100 MHz, CDCls): d 158.8, 145.9, 144.5, 142.9, 139.5, 136.7, 133.4,
132.2,130.9, 128.4, 128.2, 128.1, 127.2, 126.6, 126.0, 125.4, 119.7, 117.4, 54.8, 44.2, 28.6, 22.3, 19.8,
19.7, -2.4, -2.8 ppm. #Si {*H} NMR (99 MHz, CDCls): 6 -5.21. IR (film): 3067, 3025, 2955, 2923, 2855,
2161, 1703, 1576, 1539, 1453, 1249, 1112, 1086, 839, 700 cm™. HRMS (ESI): calculated for
C3oH34NsSi* [M+H]" 464.2517; found 464.2511.

3.2.57 2-(1-(dimethyl(phenyl)silyl)-2-(p-tolyl)propan-2-yl)benzo[d]thiazole (62)

N S
F\)r_]Me
Sit
Me Me
Me 62
CpsH,7NSSi

M = 401.64 g/mol
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Prepared according to general procedure D from 4-isopropenyltoluene la (31.7 mg, 0.24 mmol, 1.2
equiv.), PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), ‘BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in
THF (1.0 mL), r.t,, stirred for 10 min, then 2-chlorobenzo[d]thiazole (33.9 mg, 0.2 mmol, 1.0 equiv.)
were sequentially added, the mixture was stirred at room temperature for 10 min. Purification by
preparative TLC (petroleum ether/ethyl acetate = 50:1) to afford 62 as colorless oil (50.8 mg, 63%
yield). *H NMR (400 MHz, CDCls): & 7.93 (d, J = 8.1 Hz, 1H), 7.66 (d, J = 8.0 Hz, 1H), 7.40 — 7.34 (m,
3H), 7.26 — 7.16 (m, 6H), 7.01 (d, J = 8.0 Hz, 2H), 2.25 (s, 3H), 2.11 — 1.99 (m, 2H), 1.79 (s, 3H), 0.04
(s, 3H), 0.02 (s, 3H) ppm. BC{*H} NMR (100 MHz, CDCl5): & 182.5, 152.9, 144.7, 139.8, 136.4, 135.8,
133.6, 128.9, 128.7, 127.6, 126.6, 125.7, 124.6, 122.9, 121.4, 47.5, 31.5, 29.2, 21.0, -1.3, -1.5 ppm.
2Sj {*H} NMR (99 MHz, CDCls): & -5.03. IR (film): 3067, 2954, 2210, 1694, 1605, 1545, 1482, 1248,
1111, 836, 699 cm™. HRMS (ESI): calculated for C2sH2sNSSi* [M+H]* 402.1706; found 402.1699.

3.2.58 (5-methoxy-2-phenylpentyl)dimethyl(phenyl)silane (63)

MeO

Me

“Ph

63
CaoH,g0Si

M = 312.53 g/mol
Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe.SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 1-bromo-3-methoxypropane (30.6 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at 0 °C for 10 min. Purification by preparative TLC
(petroleum ether) to afford 63 as colorless oil (48.1 mg, 77% vyield). *H NMR (400 MHz, CDCls): & 7.39
—7.30 (m, 2H), 7.26 — 7.20 (m, 3H), 7.18 — 7.13 (m, 2H), 7.10 — 7.04 (m, 1H), 7.03 — 6.99 (m, 2H), 3.17
(s, 3H), 3.17- 3.12 (m, 2H), 2.60 — 2.52 (m, 1H), 1.66 — 1.42 (m, 2H), 1.38 — 1.18 (m, 2H), 1.14 — 1.08
(m, 2H), 0.00 (s, 3H), -0.08 (s, 3H) ppm. ¥C{*H} NMR (100 MHz, CDCls): & 147.0, 139.7, 133.6, 128.7,
128.3, 127.7, 127.6, 126.0, 72.8, 58.5, 41.8, 37.3, 27.8, 24.4, -2.2, -3.0 ppm. IR (film): 3068, 3022,
2952, 2883, 1590, 1487, 1449, 1427, 1253, 1222, 1129, 1111, 1057, 824, 777, 756, 700 cm™. HRMS

(ESI): calculated for C20H290Si* [M+H]* 313.1982; found 313.1976.

3.2.59 (3-cyclopropyl-2-phenylpropyl)dimethyl(phenyl)silane (64)
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Me
“Ph
64
CaoH26Si
M = 294.51 g/mol
Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe.SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then 1-(bromomethyl)cyclopropane (27.0 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at 0 °C for 10 min. Purification by preparative TLC
(petroleum ether) to afford 64 as colorless oil (34.3 mg, 58% vyield). *H NMR (400 MHz, CDCls): d 7.44
—7.34 (m, 2H), 7.32 - 7.27 (m, 3H), 7.23 — 7.18 (m, 2H), 7.14 — 7.08 (m, 3H), 2.78 — 2.70 (m, 1H), 1.68
—1.56 (m, 1H), 1.28 — 1.22 (m, 1H), 1.20 — 1.11 (m, 2H), 0.45 — 0.36 (m, 1H), 0.31 — 0.26 (m, 1H), 0.25
— 0.19 (m, 1H), 0.08 (s, 3H), -0.05 (s, 3H), -0.07 — 0.13 (m, 1H), -0.15 — 0.21 (m, 1H) ppm. BC{*H}
NMR (100 MHz, CDCls): & 147.5, 139.8, 133.6, 128.7, 128.1, 127.7, 126.9, 125.9, 46.1, 42.4, 23.9, 9.5,
4.5, 4.4, -2.1, -2.9 ppm. ?°Si {*H} NMR (99 MHz, CDCls): d -3.77. IR (film): 3068, 3025, 2946, 1494,
1452, 1426, 1248, 1111, 837, 730, 699 cm™. HRMS (ESI): calculated for CoH2;Si* [M+H]* 295.1877;
found 295.1870.

3.2.60 (2-cyclobutyl-2-phenylethyl)dimethyl(phenyl)silane (65)

Me
“Ph
65
CooHzeSi
M = 294.51 g/mol
Prepared according to general procedure D from styrene (24.9 mg, 0.24 mmol, 1.2 equiv.),
PhMe.SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then cyclobutyl bromide (27.0 mg, 0.2 mmol, 1.0 equiv.) were sequentially
added, the mixture was stirred at 0 °C for 10 min. Purification by preparative TLC (petroleum ether) to
afford 65 as colorless oil (52.4 mg, 89% yield). *H NMR (400 MHz, CDCls): & 7.44 — 7.34 (m, 2H), 7.32
—7.26 (m, 3H), 7.21 — 7.15 (m, 2H), 7.14 — 7.08 (m, 1H), 7.07 — 7.02 (m, 2H), 2.50 — 2.36 (m, 2H), 2.10
—2.02 (m, 1H), 1.68 — 1.55 (m, 4H), 1.49 — 1.42 (m, 1H), 1.16 (dd, J = 14.7, 2.9 Hz, 1H), 0.96 (dd, J =
14.8, 11.7 Hz, 1H), 0.00 (s, 3H), -0.12 (s, 3H) ppm. *C{*H} NMR (100 MHz, CDCls): & 145.0, 139.8,
133.5, 128.7, 128.1, 128.0, 127.7, 126.0, 49.0, 45.2, 27.7, 26.6, 19.8, 16.9, -2.1, -3.2 ppm. #°Si {*H}
NMR (99 MHz, CDCls): 8 -3.53. IR (film): 3067, 3025, 2955, 2897, 2866, 1491, 1452, 1426, 1247, 1180,
1112, 835, 813, 727, 697 cm. HRMS (ES]I): calculated for CxoH27Si* [M+H]* 295.1877; found 295.1872.
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3.2.61 1-benzhydryl-4-(2-(dimethyl(phenyl)silyl)-3-phenyl-3-(pyridin-4-yl)propyl)piperazine (66)

N
| N
=
WO
_Si. N_ _Ph
Me I\DhMe Y
Ph
66
CagHasNsSi

M =581.88 g/mol

Prepared according to general procedure C from stugeron (88.4 mg, 0.24 mmol, 1.2 equiv.),
PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (10 mol%.), in THF (1.0 mL), r.t., stirred for 1 h,
then 'BUOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
TLC (DCM/ethyl acetate = 5:1) to afford 66 as colorless oil (81.8 mg, 70% vyield, dr = 1.9:1). *H NMR
(400 MHz, CDCls): 6 8.42 — 8.28 (m, 2H), 7.40 — 7.32 (m, 6H), 7.26 — 7.16 (m, 10H), 7.15 — 7.04 (m,
6H), 4.13 — 4.08 (m, 1H), 3.99 — 3.92 (m, 1H), 2.30 — 1.99 (m, 11H), 0.13 — -0.01 (m, 6H) ppm. *C{*H}
NMR (100 MHz, CDCls): 6 154.9, 154.6, 149.0, 148.9, 143.4, 142.9, 142.3, 138.9, 138.8, 133.9, 133.8,
128.6, 128.6, 128.5, 128.4, 128.3, 127.8, 127.5, 127.4, 126.8, 126.7, 126.6, 123.8, 123.7, 76.3, 58.6,
58.2, 53.4, 52.3, 51.8, 51.8, 51.7, 28.2, 27.9, 21.4, -1.7, -2.1, -2.4, -2.6 ppm. 2Si {*H} NMR (99 MHz,
CDCls): & -0.21. IR (film): 3064, 3025, 2952, 2809, 1709, 1595, 1492, 1450, 1257, 1150, 1007, 908,
834, 817, 700 cm™. HRMS (ESI): calculated for CzoH4N3Si* [M+H]* 582.3299; found 582.3297.

3.2.62 2-(dimethyl(phenyl)silyl)-N-methyl-N-(naphthalen-1-ylmethyl)-3-phenyl-3-(pyridin-4-yl)propan-1-
amine (67)

N

| N

g (J
)
Ph

67
C34H36N2Si
M = 500.76 g/mol
Prepared according to general procedure C from naftifine (69.0 mg, 0.24 mmol, 1.2 equiv.),
PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), ‘BuOK (10 mol%.), in THF (1.0 mL), r.t., stirred for 1 h,
then 'BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol, 1.0 equiv.) were

sequentially added, the mixture was stirred at room temperature for 30 min. Purification by preparative
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TLC (DCM/ethyl acetate = 5:1) to afford 67 as colorless oil (51.3 mg, 51% yield, dr = 1:1). 'H NMR
(400 MHz, CDCls): & 8.39 (d, J =5.1 Hz, 2H), 8.22 — 8.08 (m, 1H), 7.85 - 7.78 (m, 1H), 7.75 — 7.68 (m,
1H), 7.65 — 7.58 (m, 1H), 7.46 — 7.36 (m, 4H), 7.34 — 7.13 (m, 10H), 7.12 — 7.07 (m, 2H), 5.01 (s, 1H),
2.92 -2.72 (m, 1H), 2.65 — 2.55 (m, 1H), 2.50 — 2.39 (m, 1H), 2.38 — 2.30 (m, 1H), 2.10 — 2.00 (m, 3H),
1.71 - 1.59 (m, 1H), 0.17 — 0.05 (m, 6H) ppm. *C{*H} NMR (100 MHz, CDCls): & 152.3, 152.1, 149.2,
149.2, 142.9, 142.8, 138.2, 138.2, 137.2, 137.0, 134.0, 133.8, 131.4, 131.3, 129.1, 128.9, 128.8, 128.2,
128.1, 128.0, 127.9, 127.7, 127.6, 126.3, 126.2, 126.1, 126.0, 125.7, 125.6, 125.5, 125.4, 123.7, 123.6,
123.3, 123.2, 70.5, 69.9, 57.4, 57.1, 40.5, 40.0, 34.8, 34.7, 26.3, 26.2, -3.5, -3.6, -3.9, -4.2 ppm. 2°Sj
{*H} NMR (99 MHz, CDCls): & -0.49. IR (film): 3062, 2954, 2848, 2796, 1594,1493, 1413, 1250, 1112,
1039, 798, 767, 700 cm™. HRMS (ESI): calculated for CssHs7N2Si* [M+H]* 501.2721; found 501.2717.

3.2.63 4-(1-((8R,9S,13S,14S)-17-((tert-butyldimethylsilyl)oxy)-13-methyl-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-cyclopenta[a]phenanthren-3-yl)-2-(dimethyl(phenyl)silyl)ethyl)pyridine (68)

Ph™ e CagHssNOSI,
M = 610.04 g/mol

Prepared according to general procedure C from tert-butyldimethyl(((8R,9S,13S,14S)-13-methyl-3-
vinyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthren-17-yl)oxy)silane (95.2 mg,
0.24 mmol, 1.2 equiv.), PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), '‘BUOK (10 mol%.), in THF (1.0
mL), r.t., stirred for 1 h, then 'BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 4-cyanopyridine (20.8 mg,
0.2 mmol, 1.0 equiv.) were sequentially added, the mixture was stirred at room temperature for 30 min.
Purification by preparative TLC (petroleum ether/ethyl acetate = 5:1) to afford 70 as colorless oil (99.2
mg, 81% yield). *H NMR (400 MHz, CDCls): 5 8.41 (d, J = 5.8 Hz, 2H), 7.43 — 7.26 (m, 5H), 7.18 — 7.10
(m, 3H), 6.95 (d, J = 8.1 Hz, 1H), 6.84 (t, J = 2.5 Hz, 1H), 3.92 (t, J = 7.9 Hz, 1H), 3.64 (t, J = 8.4 Hz,
1H), 2.80 — 2.68 (m, 2H), 2.29 — 2.22 (m, 1H), 2.19 — 2.11 (m, 1H), 1.96 — 1.81 (m, 2H), 1.70 — 1.58 (m,
2H), 1.53 — 1.44 (m, 2H), 1.43 — 1.22 (m, 5H), 1.22 — 0.99 (m, 2H), 0.90 (d, J = 0.9 Hz, 9H), 0.74 (s,
3H), 0.03 (s, 6H) ppm. ¥C{*H} NMR (100 MHz, CDCls): & 156.2, 149.4, 141.8, 139.0, 138.6, 136.9,
133.5, 129.0, 128.1, 128.0, 127.7, 125.6, 124.8, 124.7, 123.0, 81.8, 49.8, 46.4, 44.4, 43.6, 38.7, 37.2,
31.0, 29.6, 27.3, 26.2, 25.9, 23.3, 22.8, 22.8, 18.1, 11.4, -2.5, -2.6, -2.7, -4.4, -4.8 ppm. 2°Si {*H} NMR
(99 MHz, CDCls): & 16.29, -3.40. IR (film): 3068, 2953, 2926, 2854, 1595, 1470, 1426, 1413, 1249,
1140, 1112, 1094, 1006, 905, 835, 774, 730, 650 cm™. HRMS (ESI): calculated for CssHssNOSi,*
[M+H]* 610.3895; found 610.3890.

S56



3.2.64 2-(dimethyl(phenyl)silyl)-N,N-dimethyl-3-phenyl-3-(pyridin-2-yl)propan-1-amine (69)

A

_N

_Me
l}l
_Si.  Me
Me™ | "Me
Ph

69
CasH3oN,Si
M = 374.60 g/mol

Prepared according to general procedure C from (E)-N,N-dimethyl-3-phenyl-2-propen-1-amine (38.7
mg, 0.24 mmol, 1.2 equiv.), PhMe,SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (10 mol%.), in THF
(1.0 mL), r.t., stirred for 1 h, then 'BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 2-cyanopyridine (20.8
mg, 0.2 mmol, 1.0 equiv.) were sequentially added, the mixture was stirred at room temperature for 30
min. Purification by preparative TLC (petroleum ether/ethyl acetate = 3:1) to afford 69 as colorless oll
(43.7 mg, 58% yield, dr = 1.8:1). 'H NMR (400 MHz, CDCls): 8 8.62 — 8.35 (m, 1H), 7.41 — 7.32 (m, 3H),
7.26 —7.23 (m, 1H), 7.22 - 7.16 (m, 3H), 7.15 - 7.10 (m, 3H), 7.09 — 7.02 (m, 1H), 7.00 — 6.92 (m, 2H),
4.13 (dd, J = 12.4, 9.5 Hz, 1H), 2.55 - 2.35 (m, 1H), 2.34 — 2.10 (m, 1H), 1.96 — 1.91 (m, 1H), 1.90 —
1.84 (m, 6H), 0.04 —-0.02 (m, 6H) ppm. *C{*H} NMR (100 MHz, CDCls): 6 164.2, 163.6, 148.8, 148.7,
144.1, 143.8, 140.6, 140.1, 136.0, 135.9, 134.2, 134.1, 129.0, 128.5, 128.2, 128.1, 128.0, 127.2, 127.1,
126.4, 126.0, 124.0, 123.4, 121.2, 120.9, 60.3, 59.8, 54.3, 54.0, 45.6, 45.5, 30.0, 29.1, -1.7, -1.8, -2.4, -
2.5 ppm. IR (film): 3068, 2954, 2848, 1690, 1597, 1488, 1412, 1248, 1112, 842, 798, 728, 700 cm™,
HRMS (ESI): calculated for C24H31N2Si* [M+H]" 375.2251; found 375.2245.

3.2.65 2-(dimethyl(phenyl)silyl)-N,N-dimethyl-3-phenyl-3-(pyridin-4-yl)propan-1-amine (70)

_Me
WN
Si. M
Me 1 "Me ©
Ph

e/
70
Co4H3oN,Si
M = 374.60 g/mol
Prepared according to general procedure C from (E)-N,N-dimethyl-3-phenyl-2-propen-1-amine (38.7
mg, 0.24 mmol, 1.2 equiv.), PhMe,;SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), 'BUOK (10 mol%.), in THF
(1.0 mL), r.t., stirred for 1 h, then 'BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and 4-cyanopyridine (20.8

mg, 0.2 mmol, 1.0 equiv.) were sequentially added, the mixture was stirred at room temperature for 30
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min. Purification by preparative TLC (petroleum ether/ethyl acetate = 3:1) to afford 70 as colorless oll
(58.6 mg, 78% yield, dr = 2.6:1). *H NMR (400 MHz, CDCls): 6 8.30 (d, J = 5.6 Hz, 2H), 7.36 — 7.28 (m,
2H), 7.25 - 7.15 (m, 3H), 7.12 (d, J = 4.4 Hz, 4H), 7.08 — 7.02 (m, 1H), 7.00 (d, J = 6.2 Hz, 2H), 3.93
(d, 3 =9.0 Hz, 1H), 2.15 - 2.06 (m, 2H), 1.93 — 1.87 (m, 1H), 1.85 (s, 6H), 0.00 (s, 3H), -0.05 (s, 3H)
ppm. ¥C{*H} NMR (100 MHz, CDCls): d 154.0, 149.6, 143.6, 139.2, 134.1, 128.6, 128.5, 127.5, 126.9,
126.7, 123.8, 59.9, 51.8, 45.4, 29.2, -1.8, -2.5 ppm. 2°Si {*H} NMR (99 MHz, CDCls): & -0.46. IR (film):
3064, 3026, 2966, 2952, 2888, 1702, 1661, 1599, 1578, 1488, 1451, 1249, 1112, 1190, 1112, 830, 765,
693 cm™. HRMS (ESI): calculated for C24H31N2Si* [M+H]* 375.2251; found 375.2244.

3.2.66 2-(dimethyl(phenyl)silyl)-N,N-dimethyl-3-phenyl-3-(quinolin-4-yl)propan-1-amine (71)

71
CygH3oN,Si
M = 424.66 g/mol

Prepared according to general procedure C from (E)-N,N-dimethyl-3-phenyl-2-propen-1-amine (38.7
mg, 0.24 mmol, 1.2 equiv.), PhMe;SiBpin (62.8 mg, 0.24 mmol, 1.2 equiv.), '‘BUOK (10 mol%.), in THF
(1.0 mL), r.t., stirred for 1 h, then 'BuOK (53.9 mg, 0.48 mmol, 2.4 equiv.) and quinoline-4-carbonitrile
(30.8 mg, 0.2 mmol, 1.0 equiv.) were sequentially added, the mixture was stirred at room temperature
for 30 min. Purification by preparative TLC (petroleum ether/ethyl acetate = 2:1) to afford 71 as
colorless oil (39.3 mg, 46% vyield, dr = 2.9:1). *H NMR (400 MHz, CDCls): 6 8.92 (s, 1H), 7.94 — 7.80 (m,
2H), 7.56 — 7.44 (m, 2H), 7.32 — 7.24 (m, 4H), 7.16 — 7.08 (m, 3H), 7.07 — 7.01 (m, 2H), 7.01 - 6.92 (m,
2H), 4.54 (d, J = 12.1 Hz, 1H), 2.32 — 2.24 (m, 1H), 2.12 — 2.06 (m, 1H), 1.86 — 1.80 (m, 1H), 1.57 (s,
6H), 0.00 (s, 3H), -0.09 (s, 3H) ppm. ¥C{*H} NMR (100 MHz, CDCls): & 151.3, 145.5, 143.4, 142.2,
138.2,134.1, 133.9, 133.1, 129.8, 129.7, 129.6, 129.0, 128.9, 128.9, 128.7, 128.6, 128.3, 128.0, 127.9,
127.7, 127.6, 127.4, 125.6, 125.4, 124.9, 115.5, 114.9, 60.7, 60.2, 51.1, 45.4, 44.8, 34.8, 28.8, 26.4,
0.1, -2.1, -3.5, -3.6 ppm. IR (film): 3066, 3026, 2952, 1702, 1587, 1507, 1494, 1452, 1426, 1389, 1249,
1112, 836, 756, 732, 699 cm?. HRMS (ESI): calculated for CzsHasN2Si* [M+H]* 425.2408; found
425.2400.

3.2.67 2-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)pyrazine (73)
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73
CooH2oN,Si
M = 318.49 g/mol

Prepared according to general procedure E from styrene (41.6 mg, 0.40 mmol, 2.0 equiv.),
PhMe,SiBpin (104.8 mg, 0.4 mmol, 2.0 equiv.), 'BUOK (10 mol%) in 1.5 mL THF, r.t. for 1h. Then,
'BUOK (89.8 mg, 0.80 mmol, 4.0 equiv.) and pyrazine (16.0 mg, 0.2 mmol, 1.0 equiv.) was sequentially
added, the mixture was stirred at r.t. for 12 h. Purification by preparative TLC (petroleum ether/ethyl
acetate = 5:1) affords 73 as colorless oil (28.8 mg, 45% yield). *H NMR (400 MHz, CDCls): d 8.48 —
7.42 (m, 1H), 8.40 (s, 1H), 8.32 (d, J = 2.5 Hz, 1H), 7.44 — 7.38 (m, 2H), 7.36 — 7.31 (m, 5H), 7.30 —
7.27 (m, 2H), 7.22 - 7.16 (m, 1H), 4.21 (t, J = 7.9 Hz, 1H), 1.93 (dd, J = 14.6, 8.2 Hz, 1H), 1.67 (dd, J =
14.6, 8.2 Hz, 1H), 0.11 (s, 3H), 0.08 (s, 3H) ppm. C{*H} NMR (100 MHz, CDCls): & 160.4, 144.4,
143.9, 142.2, 138.5, 133.6, 129.0, 128.6, 127.9, 127.8, 126.8, 125.8, 47.1, 22.5, -2.5, -3.0 ppm. 2°Sj
{*H} NMR (99 MHz, CDCls): 6 -3.47. IR (film): 3067, 3029, 2954, 2896, 2232, 1624, 1587, 1492, 1427,
1384, 1249, 1112, 838, 699 cm™. HRMS (ESI): calculated for CzoH23N2Si* [M+H]* 319.1625; found
319.16109.

3.2.68 4-(2-(dimethyl(phenyl)silyl)-1-phenylethyl)-1,5-naphthyridine (74)

= | AN
NS
N = MeM
.NMe
Si,
Ph
74
Co4HoyN,Si

M = 368.56 g/mol

Prepared according to general procedure E from styrene (41.6 mg, 0.40 mmol, 2.0 equiv.),
PhMe,SiBpin (104.8 mg, 0.4 mmol, 2.0 equiv.), ‘BuOK (10 mol%) in 1.5 mL THF, r.t. for 1h. Then,
'BUOK (89.8 mg, 0.80 mmol, 4.0 equiv.) and 1,5-naphthyridine (26.0 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at r.t. for 12 h. Purification by preparative TLC (petroleum
ether/ethyl acetate = 3:1) affords 74 as colorless oil (53.3 mg, 72% yield). *H NMR (400 MHz, CDCls):
58.82 — 8.78 (m, 1H), 8.60 (d, J = 4.5 Hz, 1H), 8.14 (dd, J = 8.5, 1.6 Hz, 1H), 7.40 (dd, J = 8.5, 4.1 Hz,
1H), 7.32 (d, J = 4.6 Hz, 1H), 7.29 — 7.26 (m, 2H), 7.17 (d, J = 7.8 Hz, 2H), 7.11 — 7.01 (m, 5H), 6.98 —
6.93 (m, 1H), 5.63 (t, J = 8.0 Hz, 1H), 1.60 (d, J = 8.0 Hz, 2H), -0.05 (s, 3H), -0.09 (s, 3H) ppm. BC{1H}
NMR (100 MHz, CDCls): & 155.1, 150.9, 149.8, 145.2, 143.6, 142.1, 139.0, 137.4, 133.4, 128.8, 128.3,
128.2, 127.5, 126.3, 124.1, 121.8, 38.6, 23.1, -2.3, -3.0 ppm. #°Si {*H} NMR (99 MHz, CDCl5): & -3.22.
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IR (film): 3064, 2977, 2928, 2025, 1567, 1427, 1400, 1363, 1248, 1169, 836, 701 cm™. HRMS (ESI):
calculated for C24H2sN2Si™ [M+H]* 369.1782; found 369.1771.

3.2.69 (2-(dimethyl(phenyl)silyl)-1-phenylethyl)(methyl)diphenylsilane (75)

Ph
Ph .M
Si eMe

| gin
75

CagH32Siz
M = 436.75 g/mol

Prepared according to general procedure B from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe.SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then chlorodimethylphenylsilane (34.0 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at r.t. for 2 min. Purification by preparative TLC (petroleum
ether) to afford 75 as colorless oil (82.2 mg, 94% yield). *H NMR (400 MHz, CDCls): 8 7.62 — 7.55 (m,
1H), 7.54 - 7.47 (m, 2H), 7.44 — 7.30 (m, 9H), 7.25 - 7.22 (m, 3H), 7.19 - 7.11 (m, 2H), 7.11 — 7.05 (m,
1H), 6.94 — 6.84 (m, 2H), 2.75 (dd, J = 11.8, 3.4 Hz, 1H), 1.34 — 1.29 (m, 2H), 0.45 (s, 3H), 0.02 (s,
3H), 0.00 (s, 3H) ppm. **C{*H} NMR (100 MHz, CDCls): 6 143.3, 139.3, 136.3, 135.5, 135.0, 133.7,
129.6, 129.3, 129.0, 128.8, 128.6, 127.8, 127.7, 127.7, 127.5, 124.8, 29.3, 16.3, -1.9, -3.3, -5.8 ppm.
IR (film): 3068, 3048, 3022, 2955, 2901, 1598, 1488, 1426, 1248, 1110, 1051, 787, 723, 696 cm™.
HRMS (ESI): calculated for CzgH32NaSi,* [M+Na]* 459.1935; found 459.1929.

3.2.78 dimethyl(phenyl)(2-phenyl-2-(triphenylgermyl)ethyl)silane (76)

Ph
Ph. 1 .Ph
Ge M

e
S‘,,F’h
I,
(j)V Me
76

Ca4H3,GeSi
M = 543.36 g/mol

Prepared according to general procedure B from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe,SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), ‘BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then triphenylgermanium chloride (67.9 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at r.t. for 10 min. Purification by preparative TLC (petroleum
ether) to afford 76 as colorless oil (99.2 mg, 91% vyield). *H NMR (400 MHz, CDCls): d 7.44 — 7.40 (m,
2H), 7.40 — 7.33 (m, 6H), 7.32 — 7.28 (m, 6H), 7.27 — 7.23 (m, 6H), 7.14 — 7.09 (m, 3H), 6.92 — 6.86 (M,
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2H), 3.20 (dd, J = 12.7, 2.9 Hz, 1H), 1.56 — 1.45 (m, 2H), 0.00 (s, 3H), -0.01 (s, 3H) ppm. BC{*H} NMR
(100 MHz, CDCls): 6 143.7, 139.1, 136.1, 135.7, 135.4, 133.8, 128.9, 128.8, 128.7, 128.0, 127.7, 125.2,
31.4,18.5, -1.8, -3.4 ppm. IR (film): 3067, 3049, 3023, 2922, 1484, 1429, 1248, 1112, 1089, 836, 734,
697 cm™. HRMS (ESI): calculated for CssHssGeNaSi* [M+Na]* 567.1534; found 567.1525.

3.2.79 dimethyl(phenyl)(2-phenyl-2-(triphenylstannyl)ethyl)silane (77)

77
Ca4H34SiSn
M = 589.44 g/mol

Prepared according to general procedure B from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe,SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then chlorotriphenyltin (77.1 mg, 0.2 mmol, 1.0 equiv.) were sequentially
added, the mixture was stirred at r.t. for 2 min. Purification by preparative TLC (petroleum ether) to
afford 77 as colorless oil (108.8 mg, 92% vyield). *H NMR (400 MHz, CDCls): d 7.41 — 7.33 (m, 3H),
7.32-7.28 (m, 5H), 7.27 - 7.22 (m, 12H), 7.12 — 7.05 (m, 2H), 7.02 - 6.96 (m, 3H), 3.30 (dd, J = 13.7,
2.4 Hz, 1H), 1.76 (dd, J = 15.1, 13.6 Hz, 1H), 1.55 (dd, J = 15.0, 2.4 Hz, 1H), 0.00 (s, 3H), -0.02 (s, 3H)
ppm. BC{*H} NMR (100 MHz, CDCls): d 145.6, 139.1, 138.6, 137.5, 137.4, 137.3, 137.2, 133.7, 129.2,
128.9, 128.7, 128.6, 128.4, 128.3, 128.2, 127.7, 127.6, 127.5, 127.3, 124.5, 30.6, 19.4, -1.8, -3.1 ppm.
IR (film): 3068, 3023, 2952, 1485, 1429, 1247, 1112, 1089, 835, 816, 777, 734, 699 cm™. HRMS (ESI):
calculated for CssHasNaSiSn* [M+Na]" 613.1344; found 613.1345.

3.2.80 4-((2-(dimethyl(phenyl)silyl)-1-phenylethyl)thio)pyridine (78)

N/|

N
S Me

Ph
©)\/SLM€
78

Cy1Hp3NSSi

M = 349.57 g/mol
Prepared according to general procedure B from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe,SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t.,, stired for 10 min, then 4,4-dipyridyl disulfide (44.0 mg, 0.2 mmol, 1.0 equiv.) were

sequentially added, the mixture was stirred at r.t. for 30 min. Purification by preparative TLC (petroleum
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ether) to afford 78 as colorless oil (30.9 mg, 44% yield). *H NMR (400 MHz, CDCls): & 8.21 — 8.12 (m,
2H), 7.37 = 7.32 (m, 2H), 7.30 — 7.24 (m, 3H), 7.17 — 7.11 (m, 5H), 6.81 (d, J = 6.3 Hz, 2H), 4.30 (dd, J
= 9.9, 6.0 Hz, 1H), 1.53 — 1.47 (m, 2H), -0.00 (s, 3H), -0.05 (s, 3H) ppm. *C{*H} NMR (100 MHz,
CDCls): 6 149.2, 142.1, 137.8, 133.6, 129.3, 128.8, 128.7, 128.0, 127.8, 127.6, 122.4, 47.5, 25.1, -2.3,
-3.3 ppm. IR (film): 3067, 3028, 2953, 2924, 1572, 1491, 1480, 1453, 1406, 1249, 1112, 835, 731, 699
cm™. HRMS (ESI): calculated for C2:1H24NSSi* [M+H]* 350.1393; found 350.1387.

3.2.74 3-(dimethyl(phenyl)silyl)-1,1,2-triphenylpropan-1-ol (79)

H
Ph Q Ph
Me
giMe
“Ph

79
CagH300Si
M = 422.64 g/mol

Prepared according to general procedure B from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe,SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then benzophenone (36.4 mg, 0.2 mmol, 1.0 equiv.) were sequentially
added, the mixture was stirred at room temperature for 10 min. Purification by preparative TLC
(petroleum ether) to afford 79 as colorless oil (61.1 mg, 72% vyield). *H NMR (400 MHz, CDCls): & 7.58
—7.28 (m, 10H), 7.19 — 7.12 (m, 5H), 7.11 — 7.01 (m, 5H), 3.90 — 3.78 (m, 1H), 2.76 — 2.52 (m, 1H),
1.52 — 1.43 (m, 1H), 1.33 — 1.26 (m, 1H), 0.05 (s, 3H), 0.03 (s, 3H) ppm. ®C{*H} NMR (100 MHz,
CDCl3): 6 146.0, 145.9, 140.8, 138.8, 133.7, 130.2, 129.0, 128.1, 127.7, 127.5, 127.4, 126.7, 126.7,
126.4, 126.0, 125.7, 81.8, 49.7, 17.5, -2.2, -3.6 ppm. IR (film): 3086, 3055, 3031, 2950, 1595, 1492,
1446, 1426, 1248, 1217, 1111, 1034, 908, 836, 728, 697 cm?®. HRMS (ESI): calculated for
C29H30NaOSi* [M+Na]* 445.1958; found 445.1950.

3.2.75 3-(dimethyl(phenyl)silyl)-1,2-diphenylpropan-1-ol (80)

80
Co3Ho60Si
M = 346.55 g/mol

Prepared according to general procedure B from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe,SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), ‘BuOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
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mL), r.t., stirred for 10 min, then benzaldehyde (21.2 mg, 0.2 mmol, 1.0 equiv.) were sequentially
added, the mixture was stirred at room temperature for 10 min. Purification by preparative TLC
(petroleum ether) to afford 80 as colorless oil (37.6 mg, 54% vyield). *H NMR (400 MHz, CDCls): & 7.40
—7.26 (m, 5H), 7.25 - 7.12 (m, 6H), 7.09 (dd, J = 7.7, 1.9 Hz, 2H), 6.98 (dd, J = 7.4, 2.1 Hz, 2H), 4.70
(dd, J = 6.3, 3.5 Hz, 1H), 3.05 — 2.96 (m, 1H), 2.01 (d, J = 3.8 Hz, 1H), 1.46 (dd, J = 14.7, 3.0 Hz, 1H),
1.32 — 1.22 (m, 1H), -0.01 (s, 3H), -0.07 (s, 3H) ppm. *C{*H} NMR (100 MHz, CDCls): & 142.8, 142.4,
139.3, 133.5, 128.9, 128.7, 128.0, 127.9, 127.6, 127.2, 126.6, 126.5, 79.9, 49.7, 16.5, -2.0, -3.1 ppm.
IR (film): 3416, 3065, 3027, 2953, 2923, 1665, 1601, 1547, 1529, 1493, 1452, 1426, 1248, 1175, 1111,
1023, 836, 767, 699 cm™. HRMS (ESI): calculated for C23sH270Si* [M+H]* 347.1826; found 347.1823.

3.2.82 3-(dimethyl(phenyl)silyl)-N,N-dimethyl-2-phenylpropan-1-amine (81)

81
C1gHo7NSi
M = 297.52 g/mol

Prepared according to general procedure B from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe.SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then dimethylmethylammonium iodide (37.0 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at r.t. for 30 min. Purification by preparative TLC (petroleum
ether) to afford 81 as colorless oil (38.9 mg, 65% yield). *H NMR (400 MHz, CDCls): 8 7.34 — 7.26 (m,
2H), 7.15 - 7.09 (m, 3H), 7.04 — 6.98 (m, 4H), 6.93 — 6.84 (m, 1H), 2.22 (dd, J = 8.7, 6.5 Hz, 1H), 1.28
(dd, J = 14.7, 8.8 Hz, 1H), 0.99 — 0.94 (m, 1H), 0.93 — 0.89 (m, 8H), 0.00 (s, 3H), -0.05 (s, 3H) ppm.
13C{*H} NMR (100 MHz, CDCls): d 145.5, 139.5, 133.7, 128.8, 128.2, 128.1, 127.7, 125.1, 83.3, 24.7,
24.5, 18.5, -2.5, -2.7 ppm. IR (film): 3062, 3023, 2954, 2796, 2362, 1594, 1493, 1452, 1426, 1413,
1250, 1112, 798, 700 cm™. HRMS (ESI): calculated for C19H2sNSi* [M+H]* 298.1986; found 298.1981.

3.2.83 (2-(cyclohepta-2,4,6-trien-1-yl)-2-phenylethyl)dimethyl(phenyl)silane (82)

i Me

|..Ph

Si.
oo

82
Co3Ho6Si
M = 330.55 g/mol
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Prepared according to general procedure B from styrene (20.8 mg, 0.20 mmol, 1.0 equiv.),
PhMe.SiBpin (52.8 mg, 0.20 mmol, 1.0 equiv.), 'BUOK (44.9 mg, 0.40 mmol, 2.0 equiv.), in THF (1.0
mL), r.t., stirred for 10 min, then tropylium tetrafluoroborate (37.6 mg, 0.2 mmol, 1.0 equiv.) were
sequentially added, the mixture was stirred at r.t. for 30 min. Purification by preparative TLC (petroleum
ether) to afford 82 as colorless oil (55.7 mg, 84% yield). *H NMR (400 MHz, CDCls): d 7.42 — 7.34 (m,
2H), 7.34 = 7.26 (m, 3H), 7.25 - 7.19 (m, 2H), 7.19 — 7.14 (m, 1H), 7.08 — 7.04 (m, 2H), 6.66 — 6.53 (M,
2H), 6.23 (dd, J = 9.4, 5.3 Hz, 1H), 5.96 (dd, J = 9.5, 5.4 Hz, 1H), 5.28 (dd, J = 9.4, 5.8 Hz, 1H), 4.97
(dd, 3 =9.4, 5.9 Hz, 1H), 2.90 — 2.82 (m, 1H), 1.79 — 1.68 (m, 1H), 1.56 (dd, J = 14.7, 2.7 Hz, 1H), 1.11
(dd, J =14.7, 12.2 Hz, 1H), -0.00 (s, 3H), -0.09 (s, 3H) ppm. *C{*H} NMR (100 MHz, CDCls): & 145.0,
139.4, 133.6, 130.9, 130.5, 128.8, 128.4, 128.4, 127.7, 126.5, 125.7, 125.5, 124.9, 124.1, 48.1, 43.9,
22.0, -2.0, -3.3 ppm. IR (film): 3065, 3025, 2953, 2907, 1599, 1486, 1450, 1454, 1426, 1248, 1112, 870,
833, 694 cm™. HRMS (ESI): calculated for Ca3H27Si* [M+H]* 331.1877; found 331.1870.

3.2.69 4-(1-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)ethyl) pyridine (83)

83
C19H24BNO,
M = 309.22 g/mol

Prepared according to general procedure F from styrene (24.9 mg, 0.24 mmol.), Bopin; (67.0 mg, 0.26
mmol, 1.1 equiv.), '‘BUONa (2.5 mg, 10 mol%, Cat.), MeOH (5.0 equiv.) and tetrahydrofuran (1.0 mL)
were successively added. The reaction mixture was stirred at room temperature for 16 h. After the
reaction finished, the solvent was removed under vacuum, and the resulting residue was redissolved in
1.0 mL of tetrahydrofuran. Then, 'BuOK (80.8 mg, 3.0 equiv.) and 4-cyanopyridine (20.8 mg, 0.2 mmol,
1.0 equiv.) were successively added into the reaction mixture, stirred for 30 min. Purification by
preparative TLC (petroleum ether/ethyl acetate = 5:1) affords 83 as colorless oil (46.5 mg, 75% vyield).
H NMR (400 MHz, CDCls): 8 8.43 (d, J = 5.3 Hz, 2H), 7.27 — 7.20 (m, 4H), 7.18 — 7.15 (m, 3H), 4.22 (t,
J = 8.4 Hz, 1H), 1.56 (d, J = 8.4 Hz, 2H), 1.22 (s, 3H), 1.04 (s, 12H) ppm. ¥C{*H} NMR (100 MHz,
CDCls): & 155.5, 149.6, 144.7, 128.5, 127.7, 126.6, 123.1, 83.4, 46.0, 24.9, 24.6, 18.5 ppm. 'B{*H}
NMR (128 MHz, CDCls): & 33.64. IR (film): 3061, 3028, 2978, 1596, 1495, 1452, 1414, 1369, 1328,
1269, 1115, 1143, 967, 845, 699 cm™. HRMS (ESI): calculated for Ci9H2sBNO,* [M+H]* 310.1973;
found 310.1965.
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3.2.70 4-(1-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)ethyl)benzonitrile (84)

C21H24BNO,

M = 333.24 g/mol
Prepared according to general procedure F from styrene (31.2 mg, 0.30 mmol.), B2pin; (83.8 mg, 0.33
mmol, 1.1 equiv.), ‘BuONa (3.0 mg, 10 mol%, Cat.), MeOH (5.0 equiv.) and tetrahydrofuran (1.0 mL)
were successively added. The reaction mixture was stirred at room temperature for 16 h. After the
reaction finished, the solvent was removed under vacuum, and the resulting residue was redissolved in
1.0 mL of tetrahydrofuran. Then, 'BuOK (101.0 mg, 3.0 equiv.) and 1,4-dicyanobenzene (25.6 mg, 0.2
mmol, 1.0 equiv.) were successively added into the reaction mixture, stirred for 30 min. Purification by
preparative TLC (petroleum ether/ethyl acetate = 10:1) affords 84 as colorless oil (41.3 mg, 62% vyield).
IH NMR (400 MHz, CDCls): d 7.54 (d, J = 8.3 Hz, 2H), 7.36 (d, J = 8.3 Hz, 2H), 7.29 — 7.24 (m, 2H),
7.24 —7.20 (m, 2H), 7.20 — 7.14 (m, 1H), 4.32 (t, J = 8.4 Hz, 1H), 1.58 (dd, J = 8.4, 3.4 Hz, 2H), 1.06 (s,
12H) ppm. B¥C{*H} NMR (100 MHz, CDCls): & 152.3, 145.0, 132.2, 128.6, 128.5, 127.6, 126.5, 119.1,
109.8, 83.4, 46.7, 24.8, 24.6, 18.9 ppm. 'B{*H} NMR (128 MHz, CDCls): & 33.74. IR (film): 3061, 3026,
2931, 2226, 1605, 1492, 1452, 1426, 1328, 1249, 1112, 870, 835, 699 cm™*. HRMS (ESI): calculated

for C21:H24BNNaO,* [M+Na]* 356.1792; found 356.1787.

3.2.71 2-(1-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)ethyl)benzo[d]thiazole (85)

0
85
M = 365.30 g/mol

Prepared according to general procedure F from styrene (31.2 mg, 0.30 mmol.), B2pin. (83.8 mg, 0.33
mmol, 1.1 equiv.), '‘BUONa (3.0 mg, 10 mol%, Cat.), MeOH (5.0 equiv.) and tetrahydrofuran (1.0 mL)
were successively added. The reaction mixture was stirred at room temperature for 16 h. After the
reaction finished, the solvent was removed under vacuum, and the resulting residue was redissolved in
1.0 mL of tetrahydrofuran. Then, 'BuOK (101.0 mg, 3.0 equiv.) and 2-chlorobenzol[d]thiazole (33.9 mg,

0.2 mmol, 1.0 equiv.) were successively added into the reaction mixture, stirred for 5 min. Purification
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by preparative TLC (petroleum ether/ethyl acetate = 10:1) affords 85 as colorless oil (49.6 mg, 68%
yield). *H NMR (400 MHz, CDCls): 6 7.97 (d, J = 8.1 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.42 — 7.36 (m,
3H), 7.34 - 7.27 (m, 3H), 7.25 - 7.21 (m, 1H), 4.69 (dd, J = 8.9, 7.5 Hz, 1H), 1.94 (dd, J = 15.6, 8.9 Hz,
1H), 1.66 — 1.59 (m, 1H), 1.15 (s, 6H), 1.10 (s, 6H) ppm. ®*C{*H} NMR (100 MHz, CDCls): & 176.7,
153.1, 143.8, 135.8, 128.7, 128.0, 127.2, 125.7, 124.5, 122.8, 121.5, 83.3, 46.6, 24.8, 24.7, 19.3 ppm.
HB{*H} NMR (128 MHz, CDCls): & 33.52. IR (film): 3067, 3028, 2954, 2216, 1605, 1540, 1248, 1112,
967, 837, 699 cm®. "B{*H} NMR (128 MHz, CDCl3): & 33.52. HRMS (ESI): calculated for
C21H2sBNO,S* [M+H]* 366.1694; found 366.1687.

3.2.72 2-(1-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)ethyl)benzo[d]oxazole (86)

‘?J%
B

e

_N
0
86
Cy1H24BNO3
M = 349.24 g/mol

Prepared according to general procedure F from styrene (31.2 mg, 0.30 mmol.), B2pin; (83.8 mg, 0.33
mmol, 1.1 equiv.), 'BuONa (3.0 mg, 10 mol%, Cat.), MeOH (5.0 equiv.) and tetrahydrofuran (1.0 mL)
were successively added. The reaction mixture was stirred at room temperature for 16 h. After the
reaction finished, the solvent was removed under vacuum, and the resulting residue was redissolved in
1.0 mL of tetrahydrofuran. Then, '‘BuOK (101.0 mg, 0.9 mmol, 3.0 equiv.) and 2-chlorobenzoxazole
(30.7 mg, 0.2 mmol, 1.0 equiv.) were successively added into the reaction mixture, stirred for 10 min.
Purification by preparative TLC (petroleum ether/ethyl acetate = 10:1) affords 86 as colorless oil (51.1
mg, 73% yield). 'H NMR (400 MHz, CDCls): 8 7.72 — 7.64 (m, 1H), 7.45 — 7.40 (m, 1H), 7.39 — 7.34 (m,
2H), 7.32 = 7.29 (m, 2H), 7.28 — 7.20 (m, 3H), 4.52 (dd, J = 9.3, 7.5 Hz, 1H), 1.91 (dd, J = 15.8, 9.3 Hz,
1H), 1.62 (dd, J = 15.9, 7.5 Hz, 1H), 1.15 (s, 6H), 1.08 (s, 6H) ppm. 3C{*H} NMR (100 MHz, CDCls): &
169.3, 151.0, 141.8, 141.3, 128.7, 127.8, 127.2, 124.5, 124.0, 119.8, 110.5, 83.4, 41.6, 24.7, 24.6, 17.9
ppm. *B{*H} NMR (128 MHz, CDClz): d 33.43. IR (film): 3065, 2976, 1719, 1606, 1545, 1489, 1428,
1361, 1248, 1112, 859, 826, 699 cm™. HRMS (ESI): calculated for C2:HsBNO3s* [M+H]* 350.1922;
found 350.1917.

3.2.73 2-(2-([1,1'-biphenyl]-4-yl)-2-phenylethyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (87)
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Cu6H29BO,
M = 384.33 g/mol

Prepared according to general procedure F from styrene (31.2 mg, 0.30 mmol.), B2pin; (83.8 mg, 0.33
mmol, 1.1 equiv.), ‘BuONa (3.0 mg, 10 mol%, Cat.), MeOH (5.0 equiv.) and tetrahydrofuran (1.0 mL)
were successively added. The reaction mixture was stirred at room temperature for 16 h. After the
reaction finished, the solvent was removed under vacuum, and the resulting residue was redissolved in
1.0 mL of tetrahydrofuran. Then, '‘BuOK (101.0 mg, 0.9 mmol, 3.0 equiv.) and 4-cyanobiphenyl! (35.8
mg, 0.2 mmol) were successively added into the reaction mixture, stirred for 30 min. Purification by
preparative TLC (petroleum ether/ethyl acetate = 10:1) affords 87 as colorless oil (53.2 mg, 69% vyield).
'H NMR (400 MHz, CDClg): 8 7.56 (d, J = 7.3 Hz, 2H), 7.50 (d, J = 8.2 Hz, 2H), 7.42 (t, J = 7.6 Hz, 2H),
7.38 — 7.30 (m, 5H), 7.29 — 7.25 (m, 2H), 7.17 (t, J = 7.2 Hz, 1H), 4.34 (t, J = 8.5 Hz, 1H), 1.65 (d, J =
8.5 Hz, 2H), 1.08 (s, 12H) ppm. *C{*H} NMR (100 MHz, CDCls): & 146.5, 145.8, 141.1, 138.8, 128.7,
128.3, 128.2, 128.1, 127.7, 127.0, 126.0, 125.5, 83.2, 46.3, 24.9, 24.6, 19.3 ppm. *B{'H} NMR (128
MHz, CDCls): 6 33.37. IR (film): 3066, 3025, 2953, 1599, 1486, 1451, 1426, 1247, 1112, 967, 833, 695
cm™. HRMS (ESI): calculated for C26H30BO* [M+H]* 385.2333; found 385.2330.
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4. Computational Investigations

4.1 Computational Details

All calculations were performed with the Gaussian 16 package!. The 3D structures of the optimized
species were generated using CYLview®. Geometry optimizations were performed at M06-2X1)/6-
31G(d,p) (def2-TZVP for K and Br atoms) level of theory in conjugation with the polarizable continuum
model (PCM)® solvation model for tetrahydrofuran. Vibrational frequencies were calculated for all the
geometries to provide thermal corrections to the Gibbs free energies at 298.15 K and 1.0 atm, and to
confirm whether the optimized geometry corresponds to a minimum or a transition state (TS). Intrinsic
reaction coordinate (IRC) calculations were performed to verify whether a TS connects the correct
minimum structures. To get more accurate energies, single-point energy calculations were done with
the same functional and solvation model using the cc-pVTZ basis set (def2-QZVP for K, Br atom). Free
energy barriers here are defined as the free energy difference between the transition state and the
lowest-energy stationary point before it along the reaction pathways. Chemical shifts key intermediates
were computed with the Gauge-independent atomic orbital (GIAO) method at B972/pcSseg-2 level of
theory®!,

Free energy barriers of single electron transfer (SET) processes were calculated with the above
computational level, using the SET module implemented in the Automated Design of Chemical
Reactions (ADCR) Programi®, which utilizes the Marcus theory” automatically for electron donor-

acceptor pairs.
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4.2 DFT Calculations on '‘BuOK-Mediated Difunctionalization of Aromatic Alkenes
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Figure S7. Gibbs free energy profile for '‘BuOK-mediated deborylative cross-coupling of the silaboration

product of alkenes with 4-cyanopyridine and benzonitrile.
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PhCN TS3

Figure S8. 3D structures of the species involved in the '‘BuOK-mediated deborylative cross-coupling of the

silaboration product with 4-cyanopyridine and benzonitrile. Selected distances were in A.
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4.3 Computational Analysis of the Single Electron Transfer (SET) Processes
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(1) SET-1 21.2 20.8

(2) SET-2 40.2 33.0

(3) SET-3 69.9 52.5

(4) SET-4 35.7 29.4

(5) SET-5 28.7 22.3

Figure S9. Computed activation barriers and reaction energies for the SET processes between carbanion

intermediate V' and different electrophiles.

As shown in Figure S9, the direct single electron transfer (SET) from carbanion intermediate V' to 4-
cyanopyridine and benzonitrile is endergonic by 20.8 and 33.0 kcal/mol, respectively. And the SET
processes between carbanion V' and halogenated benzenes, such as fluorobenzene, chlorobenzene
or bromobenzene, are also thermodynamically unfavorable (being endergonic by 52.5, 29.4, 22.3

kcal/mol, respectively) and requires higher activation barriers. Thus, SET mechanisms could be

excluded.
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4.4 Computational Studies on Substituent Effect for the Aromatic Nucleophilic

Substitution Step

Table S3. Calculated activation barrier (TS, AG*) and reaction energies (AG) for the reaction of the

carbanion V' with various electrophiles (in kcal/mol).

+
=~ “N/CH
R - s
©=\_ Ph + @ f» @ Ph via: /i\ ‘o bh
Si-Me Si-Me Si-Me
\A Me KX Me Me
Entry Substrates AG? AG
CN
1 P 11.7 -32.0
N~
OMe
2 O/ 22.4 201
N~
CN
3 | 6.1 -33.6
_N
F
4 B 9.7 -41.8
_N
F
5 ©/ 21.1 -44.0
OMe
6 ©/ 27.9 -20.9
Cl
7 ©/ 25.1 -66.2
Br
8 ©/ 25.4 -70.9
|
9 ©/ 33.3 72.9

As shown in Table S3, the reactivities of different types of electrophiles were also evaluated with DFT
calculations. In addition to 4-cyanopyridine (Entry 1), our calculations show that the SyAr reactions
between carbanion V' and 4-methoxypyridine, 2-cyanopyridine, 2-methoxypyridine, and fluorobenzene
(Entries 2-5) require activation barriers of 6.1 to 22.4 kcal/mol. However, reactions of V' with other
halogenated benzenes, such as anisole, chlorobenzene, bromobenzene, and iodobenzene are
kinetically unfavorable, the activation barriers of which are about 27.9 to 33.3 kcal/mol (Entries 6-9).
These computational results are consistent with our experimental observation that no desired product

was formed with these substrates with high barriers (Entries 6-9).
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5. Machine-Learning-Assisted Reaction Space Exploration

5.1 Feature Selection

Since silylboronate (PhMe,SiBpin) was invariant in our system, only the properties of aromatic alkenes
(subl) and aromatic electrophiles (sub2) were considered as descriptors. Ten descriptors were
collected to build different models (Tables S4 and S5).

& O
sub1 sub2

Table S4. The selected features and definition

Features Definition

SUB1 LOGP The logP value of subl

1 C _charge The NPA charge of the carbon at position 1 of subl

2_C_charge The NPA charge of the carbon at position 2 of sub1l

Cl-C2 The NPA charge difference between the position 1 and 2 of subl

SUB2_LOGP The logP value of sub2

C_charge The NPA charge of the carbon adjacent to the leaving group of sub2
Volume* The molecular volume of sub2 (cm3/mol)

H_hetero C-X Bond dissociation energy of heterolytic cleavage of sub2
H_homo C-X Bond dissociation energy of homolytic cleavage of sub2

gap The HOMO-LUMO gap of sub2

*Multiwfn software was used for the calculation of molecular volume.!8!
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Table S5. Performance of different ML models with the selected features.

ML-| ML-II ML-II ML-IV ML-V
SUB1_LOGP v v v v v
1 C_charge ' \ v v \
2_C_charge \' \' \' v '
C1-C2 - ' v v -
SUB2_LOGP v v v v v
C_charge \' \' v \ \
Volume \ \' \ \ \'
H_hetero \ U v v \4
H_homo \ v v - -
gap - - \ - -
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Comparing different ML models’ prediction performance (Table S6, Table S7), ML-Ill, ML-IV and ML-V

models with better performance were chosen for further evaluation.

Table S6. The prediction of different ML models in 28 out-of-sample data (Yields < 50% are marked
with 'x', and yields > 50% are marked with '*').

ML model
subl sub2 Y-true | " " IV Vv
az25 b96 . X X . . .
a37 b96 X . . . . .
as7 b2 X . . . . .
as7 b3 X . . . . .
ab7 b8 . . . . . .
ab7 b18 . . . . . .
as7 b22 . . . . . .
as7 b23 . . . . . .
as7 b24 . x X . . .
ab7 b25 . . . . . .
as7 b38 . . . . . .
as7 b41 X . . . . .
ab7 b57 . . . . . .
ab7 b58 . . . . . .
ab7 b82a . . . . . .
ab7 b83 X X X . . .
a57 b84a . . . . . .
a57 b85b . X . . . .
as7 b107 . . . . . .
as7 b108 . . . . . .
as57 b109a . . . . . .
a57 b110a . . . . . .
as7 b111 . . . . . .
as7 b112 x . . . . .
ab2 b82a X . . . . .
a63 b82a X . . . . .
a66 b82a . . . . . .
a68 b82a X X X X X X

Table S7. The comparison of different ML models’ prediction performance. Model trained by XGBoost
algorithm.

Model R? of sample data Accuracy of out-of-sample data prediction
ML-I 0.92 64.3%

ML-II 0.86 67.9%

ML-III 0.86 71.4%

ML-IV 0.82 71.4%

ML-V 0.79 71.4%
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In the second-round learning, 3 samples (=10%) were randomly selected from the 28 ‘unseen’ data to

give feedback to the trained models (Table S8).

Table S8. The comparison of different ML models’ prediction performance in 25 out-of-sample data in
the second-round learning.

Y- ML model
No. subl sub2 'y o | ja  jov 32 ve  Ive2® V3R Ve Vb \Lap
1 a25 bh96 . . . . . X . . X X
2 a37 b96 X . - . . - . . - .
3 ab7 b2 x . - . . - . . - .
4 ab7 b3 X . - . . - . . - .
5 a57 b8 . . . . . . . . . .
6 ab7 b18 ° . . . . . . . . .
7 ab7 b22 . . x . . X . . x .
8 ab7 b23 . . x . . . x . .
9 ab7 b24 . . . . . . . . . .
10 ab57 b25 . . . . . . . . x .
11 a57 b38 . . x . . . . . . .
12 ab7 b41 x . . . . x . . . .
13 ab57 b57 . . . . . x . . x .
14  ab7 b58 . . . . . x . . X .
15 a57 b82a o . X - . . - . . -
16 ab7 b83 X . x X . . . . . .
17 a57 b84a . . . - . . - . % )
18 ab57 b85b . . x - . . - . x -
19 ab57 bi107 . . . . . . . . x .
20 a57 blo8 . . . . . . . . x .
21 ab7 b109a ° . . . . . . . . .
22 ab7 b110a . . . . . . . . . .
23 ab7 b111 . . . . . . . . . .
24 a57 bil12 x . . . . . . . . .
25 ab2 b82a X . x . . . . . . .
26 ab3 b82a X . X . . . . . . .
27 a66 Db82a . . .
28 a68 b82a X X X X X X X X X X
error number 8 7 7 8 8 9 8 14 9
total number 28 25 25 28 25 25 28 25 25
accuracy 71% 72% 72% | 71% 68% 64% | 71% 44% 64%

aModel trained by XGBoost algorithm. "Model trained by GBR algorithm. (Yields < 50% are
marked with 'x', and yields > 50% are marked with '*').

The ML-III-2 and ML-III-3 models used the same features as the ML-1lIl model. Similarly, ML-IV, ML-IV-
2 and ML-1V-3 models used the same features, ML-V, ML-V-2 and ML-V-3 models used the same
features. No.2, No.3 and No.4 samples were selected to give feedback to the trained models(ML-II-2,
ML-IV-2, ML-V-2). No.15, No.17 and No.18 samples were selected to give feedback to the trained
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models(ML-111-3, ML-1V-3, ML-V-3). Comparing the accuracy of these models, it could be found that the
stability of ML-V model is poor and should be excluded. The ML-IIl model has the best stability, but the
relative importance (Table S9) of features of ML-IIl model showed that ‘H_homo’ and ‘gap’ had no
contribution. Therefore, we finally chose ML-IV model without features ‘H_homo’ and ‘gap’ compared
to the ML-1ll model (Table S5).

Table S9. The relative importance of features of ML-11l model.

Feature Importance
SUB1_LOGP 9.4%
1 C_charge 10.6%
2_C_charge 34.6%
C1l-C2 21.9%
SUB2_LOGP 4.1%
C_charge 7.3%
Volume 8.7%
H_hetero 3.3%
H_homo 0.0%
gap 0.0%
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5.2 The Prediction of ML-IV Model

As shown below, forty-three experimental data were collected to train ML models (see Figure S6

Table S10, and Table S11 for details).

Training Set sub1

sub2
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a57 a60 a76 b5 b34 b96 b8
Figure S10. Training set molecules and test set molecules
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Table S10. Training set data: The prediction was given by XGBoost model.

No. subl sub2 Y_true Y_predict
0 a57 b96 0.85 0.75
1 ab8 b96 0.61 0.66
2 a6l b96 0.73 0.70
3 a7l b96 0.68 0.67
5 a62 b96 0.84 0.80
6 ar2 b96 0.78 0.74
7 a73 b96 0.69 0.63
8 a74 b96 0.83 0.73
9 a75 b96 0.8 0.73

11 ar7 b98 0.64 0.67

12 a78 b96 0.74 0.72

13 a79 b96 0.94 0.75

14 a80 b96 0.82 0.73

15 a8l b96 0.65 0.75

16 a64 b96 0.67 0.73

17 a65 b96 0.66 0.72

18 a63 b96 0.82 0.76

19 a82 b96 0.85 0.76

20 a69 b96 0.86 0.76

21 a67 b96 0.58 0.62

22 a66 b96 0.72 0.64

23 a83 b96 0.46 0.41

24 a59 b96 0 0.30

25 a70 b96 0 0.29

26 a84 b96 0 0.32

28 a86 b96 0.7 0.62

29 a57 b42 0.62 0.67

31 ab7 b98 0.88 0.77

32 a57 b106 0.8 0.66

33 ab7 b44 0.63 0.66

34 a57 b97 0.51 0.57

35 ab7 b103 0.74 0.66

37 a57 b102 0.58 0.66

38 a57 b105 0.79 0.78

39 ab57 b104 0.58 0.66

40 a57 b101 0.53 0.66

41 ab57 b100 0.92 0.78

42 a57 b99 0.78 0.67
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Table S11. Test set data: The prediction was given by XGBoost model.

No. subl sub2 Y_true Y_predict
4 a60 b96 0.760 0.72
10 a’6 b98 0.790 0.68
27 a85 b96 0.000 0.31
30 a57 b5 0.790 0.66
36 a57 b34 0.420 0.62

Table S12. The relative importance of features of subl and sub2.

Feature Importance
SUB1_LOGP 9.0%
1 C _charge 11.1%
2_C_charge 31.6%
C1-C2 21.9%
SUB2_LOGP 5.0%
C_charge 6.9%
Volume 11.2%
H_hetero 3.4%
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We collected a large number of commercially available substrates into the database, including 86
aromatic alkenes subl and 117 aromatic electrophiles sub2 (Figure S7 and Figure S8). Since there
are two leaving groups in some electrophiles (147 reaction sites in total), the total dataset size is 12642
pairs of combinations (86*147).
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Figure S11. All sub1 molecules for new reaction screening.
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As shown below, 86 subl molecules and 117 molecules containing 147 reaction sites were collected
to build 86*147 reaction combinations. 12642 reaction yields were predicted based on ML-IV (Figure
S9).

Figure S13. Distribution of yields predicted by the ML model (Yields < 50% are marked with 'x', and yields > 50%
are marked with '").
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Table S13. The prediction performance of ML-IV model in 33 out-of-sample data (Yields < 50% are
marked with 'x', and yields > 50% are marked with '").

subl sub2 Y-true Y -predict
az25 b96 . .
a37 b96 X .
ab7 b2 X .
ab7 b3 X .
ab7 b8 . .
ab7 b18 . .
ab7 b22 . .
ab7 b23 . .
ab7 b24 . .
ab7 b25 . .
ab7 b38 . .
ab7 b41 X .
ab7 b57 . .
ab7 b58 . .
ab7 b82a . .
ab7 b83 X .
ab7 b84a . .
ab7 b85b . .
a57 b107 . .
ab7 b108 . .
a57 b109a . .
a57 b110a . .
a57 b111 . .
a57 b112 X .
a57 b113 . .
ab7 bl114 X .
ab7 b115 X .
ab7 b116 . .
a57 bll7a . .
ab2 b82a X .
a63 b82a X .
ab6 b82a . .
a68 b82a X X
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6. NMR Spectra

-1.0

68°2- ~
sz

0.0

c0'0 e |
100 <{loe

1.0

9s'L P
= zLee
09°L L

(203 - = - 90T
oL
S9'L L

iy
56°% 1
166 L
66°C 1
Y]
1] +
L
oL
o F
e €100 ¥2'9L\
; . L le £1002 90°2L
L = TW e eioav sezs
oLz
oLz
we =
wie
8L
8L Fa
w!
wL
€L F
vZ'L
VoL
VoL r
cz'21
072

1.5

2.0

89°9Y —

3.0 25

3.5

55 5.0 4.5
1 (ppm)

6.0

L4 X442
L2921 ~

-20

1 (ppm)

S85

6.5

69°LCT

9z L r
z8 221

€100 9271

rc.wur%

Qo.mN—.g
Lgeel
Sy'8el
75447
LL6vL /
€L'6SL —

922 .
082 bt
(IR 207
Ly 00

-y ] F
1572 6L
18727
[N
[49%
£€°2]
mm.h_ﬁ e

7.5

85

ves )
ve'L °
se'2 !
9c's =0
1©1 ;
€1 <
662 z \

662 —

ov'2
ov'z
ov'2
Wi
Wi
'L
ov's
'8

Cp1Hp3NSi

1.0

IH NMR spectrum (400 MHz, CDCls) of compound 4.

“Ph

Cy1Hp3NSi

BC{'H} NMR spectrum (100 MHz, CDCIs) of compound 4.



-3.34

Me
“Ph

4

T T T T T T T T T T T T T T T T T T T T T
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 4.

S86



600~
A

€10ad

(3
© o™
~~
i
o

CooHpsNOSI

10
Mo

=50'}
550'L

—20'¢

/660
oL
Jooe
2001
Bloe

H/OO.N

1 (ppm)

'H NMR spectrum (400 MHz, CDCls) of compound 5.

%: x4 v.

89°¢-

8v'Lz —

69°8€ —

ZL'Ss —

€10ad v2'9L N
€10ad 902, w
€10ad 8¢LL

6S°0LL —

€s'ocL
alL'ezt #
s9°.21L
S6°L2L

zs'8zL
z8'8Z1 \
no.mﬁ\
vresl

88'8¢l \

€e6vL —
98'GG1
8v'9S1 V

CyoH2sNOSI

T
-20

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 5.

S87



-3.33

OMe Me
“Ph

CpoHpsNOSI

T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

| spectrum Z, 3) O compoun .
29Si{1H} NMR (99 MHz, CDCls) of ds

S88



600~
o~

96’1
8S°'L
09'L
29t

€9'L
S9'L
99°L

89°L

sL'e

L

§

V6T
96°¢ W
86°€

zL9 7
zr91
€29
€29 1
v2'9
v29
v29
629
619 1
61'9
18'9
18'9
18'9

€VL
m_‘.h/
917~

8L°L~
6L
0z'L
€100 92 ]
ve'L
veL ]
S€°L]
se'L
og°L
972
9¢°L
182
1872
WL
%
2L
£v'LA
£v'L
£v'LA
£7'8
vr'g-

—Th —

—

MeO

CoHpsNOSI

0°€
0°€

=iLe
0L

0°Z
0L
0°C
6°0
0'€
0°Z

1 (ppm)

'H NMR spectrum (400 MHz, CDCls) of compound 6.

182~
1527

16722 —

199y —

80°6S —

€10ad ¥2'9L \
€10ad 90°LL w
€10ad 8¢'LL

ySLLL—
18°€bL
207021~
JIRARN
Y4}

86821 AN
es6zL /.
oveet
6c8€L —

szovL <
voevL -
£6°661 ~
197651 ~\_

-Me
“Ph

MeO

-20

-10

90 80 70 60 50 40 30 20 10

100
1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
BC{*H} NMR spectrum (100 MHz, CDCIz) of compound 6.

220

S89



-3.29

N
‘ N
=
Ve
.vie
MeO Si-
Ph
6
CysHosNOSI
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -101

1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 6.

S90



€10a9

MeO

CooHpsNOSI

20°¢
AN.....m

Feoz

=60'¢
0L

fzoz
z0'T
0z

To.m

1 (ppm)

IH NMR spectrum (400 MHz, CDCl3) of compound 7.

€82~
ove-

2622 —

98'GY —

92°6S —

€10ad vL'9L \
€10a290°2L w
€10a0 8¢°LL

96°€Ll —

sL2ZL~
z8'L21

89'8Z1 ~\
co6zl
veeeL —
8L/9gL —
ggeelL

sL6vL
9Z'951
S£'851L ~

il i

i W

Al

et

PRI R

dial

ki

W

”

MeO

CpoHpsNOSI

ULl iyl il e

|
A'AAA b AJ il

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDClIz) of compound 7.

S91



-3.54

N
‘ N
Pz
Me
I .Me
Si.
Ph
MeO
7
CyoHosNOSI
1‘00 9‘0 8‘0 ')0 S‘O 5‘-0 4‘0 3‘0 2‘0 1‘0 0 -‘10 -‘ZD -:‘40 -1‘10 -‘50 -‘60 -‘70 -X‘ZD -5‘;0 -1‘00

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 7.

S92



€10ad

60°0

vs'L
9g°L
8s’L
8S’L
09°L
09’}
29°L

v9'L

z6'¢

v6°€

96'¢

80711
80°L1
60°L 1
60°L 1
0L+
0L°L7
617
0Z°L 7
0T'L
2L
L2l
9L
0g°2 |
LeL
1Ly
(AN
€€
€€°L A
ve's |
Ve LA
sesqf
9€°L\§

1872
1872
8€'L

6L
6L

€78~ L <
vrg = 0

Cl

Cy1Hy,CINSI

yy

=90°C

=50y
F00C

m/No.m

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 8.

vre~
vsz-~

SL2C —

6097 —

€10ad vL'9L \
€10a290°2L w
€10ad 8¢°LL

0LzzL~
18221~
118zL

vo.our\
zLezlL

avzel

wv.wn_,\
[4%:347
8L'eEvL
98’6V s
6L°GSL —

Cl

Cp1H2,CINSI

1 (ppm)

B3C{*H} NMR spectrum (100 MHz, CDCls) of compound 8.

S93



-3.36

Me
“Ph

cl 8
Cy4Hp,CINSI

T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 8.

S94



2000~
oo

00’y L

[{a4
o'y 7/

zvL
zveL y
€12
£1L
£10a2 92°2
og'L
1672
zeL
zeL
£€°L
ye'L
S€°L
98" L

©
©
~
/.
ST

CooHooF3NSI

0°€
0°€

Fooz

Feo

>30T

0L
ZvoL
01

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 9.

8L¢C
96°¢e- v.

282 —

69°9y —

€10a0 ¥2'9L

€10a2 8¢°LL

96'221
zLezL
srezL
or'vzL
vzl
Zy'szL~E
96°221
11621

oN.mN_N
8z'62L
o0z'ieL
Lseel
1881
ss'svl

sy'evl
B3 TTAN

F3C

CooHooF3NSi

1

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDClIz) of compound 9.

S95



-62.58

N
N
=
MeMe
F5C Si-
8 Ph
9
1‘0 b -“10 -‘20 -1‘50 -1‘1.0 -‘50 -éo -‘70 -éo -‘90 -1‘00 -1‘10 -1‘20 -1‘30 -1‘40 -1‘50 -1‘60 -1‘70 -1‘80 -1‘90 -2‘00 -2‘10
1 (ppm)
F{1H} NMR spectrum (376 MHz, CDCls) of compound 9.
N
‘ N
=
Me
FsC giMe
3 “Ph
9
CyoHooF3NSi
6 55 50 45 40 35 30 25 20 15 10 5 0 5 o s 20 25 0 35 40 -45 0 55 -60
1 (ppm)

29Sj {*H} NMR spectrum (99 MHz, CDClIs) of compound 9.

S96



20°0- ~

200"

se’L

16t
L

08'L %
zeL 7
g

L0°L
80°L
80°L
9L
81°L
€10a0 92°L
127,
8Z°L
8Z°L
6Z°L
6Z°L
0€°L
0€°L
0€°L
L€',
LeL
1€°L
ze L
2eL
e L
€€°L
€€°L |
9€°L
LE°L0¢
182§
8e’ L
8€L

mm.L
6€°L [
89°L = 0

0LL
e —

1"

“

1 (ppm)

'H NMR spectrum (400 MHz, CDClIs) of compound 11.

€571 v

Syl

062 ~
SS°6Z
e —

8y'sy —

€19a0 ¥L'9L~,

€100 90°2L N

€1900 8€°2L
8reg

Lzeel
nm.eﬁ/
€€ 221\
E..R_,N
se'8eL .
Nv.mn_,\
69vEL Y,
19651

8v'6vl —
Lyest —

8y’ 09l —

11
CygH36BNO,SI

T T T T
210 200 190 180

T
220

10

20

30

50

70

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 11.

S97



31.33

N
N
=
Me
.Me
Si.
Ph
Me

B
0 11
C,gH3BNO,SI

80 70 60 50 40 30 2‘0 1‘0 6 -"IO ‘20 -1":0 -t‘tO -‘50 -‘GO "IO ‘80
1 (ppm)
1B{*H} NMR spectrum (128 MHz, CDCls) of compound 11.
N
N
=
Me
.Me
Si.
Ph
o Me
B
o 1
C,gH36BNO,Si
1‘00 9‘0 8‘0 ')D S‘O Elll 4‘0 3‘0 2‘0 1‘0 ‘0 ‘10 ‘ZD -‘30 A‘lO -‘50 l‘iO -‘70 ‘BD éO -1‘00
1 (ppm)

29Sj {*H} NMR spectrum (99 MHz, CDClIs) of compound 11.

S98



200
60°0 4
SS°1 1
16°1 1
651
ww.w €82~

] e b e
£9') {10°E

591 Lo'e
29'} )
98'L | L
98'L
18°1 4 ° 8v'8L —
88l 4 L2 o
€6°€ 69'22
S6°€ W ]
16°€ _ _ o
- = 02
S1'9 1 = Fe

0.0

0.5

1.5

—

219 -90°2
81'9 1
6191
0Z'9 0
129 [N
2Z'9 1
29
€€'9
€9 |
1€'9

0

8€°9 N 3

069 | ﬁ €190 v2'92\
069 | - Toor L2 £1900 90'22
260 | €100 8€'LL
26'9
v6'9 |
v6'9 |
56'9 1
602 1
602 1
L2
[IVE L
zVL
zVL
€172 L
6LL e .
Lz N — WMW.”

2.0

Seor —

4.0

T
55 5.0
1 (ppm)

6.0

3: X447
mm.mN_‘”
€0°921L —
sv'lzL
€821
zo'ezt

=
Mwm”\
!

7.0

7.5

[ 4:147
sLevl
€L'6VL
28'SS1

Meon
Si’
Me
=
~_N
12
CyaHo7NSi
8.0

10.0

LELA - Tw.o
zeL lpov +
ve'L]

seL] L
9c°L ]

8L

o]

W +
ot \ 5

€100 922
£€° L 7€0'Z
€€ L ch.n
ve'L e T
se'L
S€L ]
9¢°L
1872
182
8c°L
6€°L1
ov'LT
WL
WL
% w0
2’8 )
mv.w‘ \ﬂ.

'H NMR spectrum (400 MHz, CDClIs) of compound 12.

-20

-10

60 50 40 30 20 10

70

90 80

100
1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 12.
S99

110

120

130

160 150 140

Meon
Si’

I Me

180 170

210 200 190

220




-3.31

12
Cp4Hy7NSI

T T T T T T T T T T T
100 20 80 70 60 50 40 30 20 10 0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 12.

S100



900

00

(343

OCH S€'C —

€100 92°L
8Z°L

;
.Me
“Ph

Cy3H23NOSI

20°¢
0°€

Foo'L

Fveo

E00°L
B0z
Esoe
2ot
Fue

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 13.

8LT
05z

lz'ee —

099y —

€10a2 v2'9L N
€10a2 90°2L w
€10a0 8¢°LL

95901 —

EVLLL—

10°0Z1 ~_
6221 ~_
T'vzL —
S9°LZL

[3: 0% 4% \

L0621

€5°EEL
9P'8EL ~
zzeeL

6v'syL
8e6vL —
68°E5L ~_
99°951 ~_

.Me

Si.
Ph

13
Cy3H23NOSI

WWMMMWMWWMWWMWWMW

T
210

T
220

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 13.

S101



-3.35

N
‘ N
=
Me
é .Me
i
7 Ph
(6]
13
Cy3Ho3NOSI
1‘00 Q‘D 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 1‘0 t -%0 -‘20 -‘30 -4‘10 -‘50 -(‘50 -‘70 -&‘30 -‘QD -1‘00

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 13.

S102



00°0-~
v0'0~"

pA-u7
L)
[%:37 W
[A: 21
S8l \

zeT—

90°2 7
[IVE
1L
[AVE
[AVE
9Z'L

€000 922
L2
1Ly
€€
ee’Lf
el
geL
8cL
8cL
6€L
ov'L
ov'L
e~
g

Me

CasHa7NSI

gooe

=00
ooz
Feog

Feoz

1 (ppm)

'H NMR spectrum (400 MHz, CDCls) of compound 14.

LS v

8yl

€6°0C —

zL6T~
99'0e

vevy —

€10ad 62'9L \
€10a2 90°2L w
€100 8¢°LL

1EZTZL
86°9Z1
L2 AN

9z'8zL \
zg8zL
vreel \
9L's€L

sL6gl

wovk
ogevl

16091 —

Me

M
si e
Ph

Me

Me

14

20 10

30

50

70

T T
210 200

T
220

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 14.

S103



100~
z00”

96°L —
6L —

v0'L
v0'L
90°L
0L
80°L
80°L
VL
91°L
SZ'L

€100 9Z°L
1z°L
82'L
82°L
62°L
62°L
0L
LR
[\
L
£€°L
£€°L
ve'L
ve'L
se'L
w8~
g

Me

M
sine
Ph

Me

15
Co3H04FsNOSI

F4CO

B |

0°€
0°¢

P

W/ﬁmo.v
0'C
Foor

1 (ppm)

'H NMR spectrum (400 MHz, CDCls) of compound 15.

95" —

€L'62~
12106~

90'SY —

€10a2 v2'9L \
€10a2 90°2L w
€100 8¢°LL

1Z'6LL
mv.aﬁ/
Lr1zL /
oLzzL ~
zzveL—

veL2L
mv.wﬂ\
16'821L \
seeel
vL'6EL

G
6L iYL~
voevt

86°6S1L —

Me

M
sie
Ph

Me

15
Co3H24FsNOSI

F4CO

20

50

70

T
210

T
220

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 15.

S104



-57.78

N
N
/
Mew
.\Vie
Siph
Me
F4CO
15
T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
1 (ppm)

BF{1H} NMR spectrum (376 MHz, CDCls) of compound 15.

S105



1070~
v0'0 "

SS°L—
6L —

e —

50°L1
90°2 |
1072
1072
80" |
60" |
60°2 1
oLz
1L
[AYE
€172
€172

€1900 92°2
0g°Ly
0£°Ly
1E°LA
(2R ﬁ
ze L
€L ¢
ve'L
se'L
se'L
1872
1872
W~
g

Me

.Me
Si-
"“Ph

Me

MeS

16
Co3Ha7NSSI

=90'¢
'1x4

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 16.

Sy —

L1651 —

S9°6C ~
1970

96y —

€10a0 5292 N
€10a2090°2L w
€100 8€°LL

922z~
8€'9Z1

18221 \
68821
Zreel
L19gL e
£5°6€L
LoovL -
ovevl

29091 —

|l

MeS

SO— A

10

T
210

T
220

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 16.

S106



10

20

30

40

100 920 80 70 60 50

1 (ppm)

S107

110

120

e
©
re
00°0-~ —J weoe |2 v —
500~ “voe
©
- e
Le
wm”” % o Le 1062~
s / —o0'e zroe
6471\ ﬂ I -
08'L W = o
€8l K z90v —
vevy —
©
G
262 =809 |2
wn
Fe
£1900 ¥29L~\
o €100 90°2L
F< €000 8€°2L
©
<
B
o Q
re 2
=
Lo N
° - ozzLL —
s 2
re 35 9Z'ZZl ~
o LV2ZhN
n o Vreze— s
19°9~ =70z | © vL'8zZL
. 44
€997 m vreeL -
WL z 2 O 16'98L
0L M...wmm [~ so'ovL "
" s o
€L ﬁ o 0~ 68'8YL
€190 92°2 / L ) geevl
1€ (@)
1eL W £ le O
S.J o= © $) £p'19L —
eeL =-m 3 -
zes | 28 — =90z |® N
€L ﬁ pd o
zeL N\ A\ m ~ ‘g W
mmi _ < T | o
€€L 3 ° o
ve'L O o
6€°L e &
6cL ] ° @ =
ov'LT
L z-= 12 >
- 2 =
1L ] o 8
or'e
S.ﬂ = n (]
re Q.
2]
e
Pz
I
—

130

140

150

Me
.M

siine

Ph
Me
17

CaqH3oN,Si
170 160

190 180

Me.
N
Me
200

210

220

BC{H} NMR spectrum (100 MHz, CDCls) of compound 17.



00°0-~_
00"

SS°L
SL'L
8Lt /

mh._,\

€8’L

e
e
€L'e
€r'e

vi'e

v8'€
s8'¢
s8'¢
98'¢

98'¢
12°9 7
619 1
v0°L 1
90°Z 1
60° 1
012
[IVE
1L
£1009 92°L |
0g°L
0g°L
1e'L
1eL
ez
ze L
[
£€° L
£67L
1872
8c°L
8c°L
8c°L
8c°L
6€°L
6€°L
or'g

e

T

s

S0
"o

=v0'¢
=10

=20V

=10V

(x4
2802
“voz

To.m

=10

1 (ppm)

'H NMR spectrum (400 MHz, CDClIs) of compound 18.

Ly —

0262~
z9'0e

0S'vy —
ST6v —

68°99 —

€10ad ¥2'9L N
€10a2 90°2L w
€10a0 8¢'LL

80°GLL —
617221\
(791
187221
60'8Z1L \
szl
6£°€EL
08'65L —
ocovL

8¢e'6vlL —

Lol —

(-

s

20

40

50

70

T
210

T
220

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 18.

S108



€10ad

€s’L
L
SLL
9Ll
6L'L

e

oy
vy W
(444

€Ty \
vy

85'9
65°9
09'9
199
99'9
99'9
0L9~%
zre”
602~
WL
9z'L-
LzL
8Z'L |
622
622
0€°L
0gL]
e ﬁ
ez
zes
£€°L
veL]
seL]
og7L |
og° |
18721
8L |
872 |
ov's |
s

C24H27N028i

0°€
0°€

=20°¢
=90

[N

FEELE

1 (ppm)

'H NMR spectrum (400 MHz, CDCls) of compound 19.

Ly —

0262~
wroe

L9'vy —

9€'v9
r'y9 v.

€10ad ¥L'9L \
€10a290°2L w
€10ad 8¢°LL

pLoLL~
Lol =
8L0zL—
ez’
eL1zL—
6rezL”
zveeL
S9'6EL
6L YL~
8s°zhL \
Lezvl

e

997091 —

L Wk

AW P o

Cp4Hp7NO,SI

gl o

A I

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 19.

S109



1070~
00'0- "
'L
vy'L
Sv'L
oLt
06°L
v6°L |
w1
10°Z
222 §
€€y 1 W
SE'v
187 1
WL
1L
€L
€1
12
1L
81°L
81L
6121
zzL
ve' L
sz'L W
9z'L 1
1221
T
8Z°L 1
8Z'L 1
62°L 1
62°L 1
QM.NA
0g°2 |
€100 2€'L
9c'L
182
1872
8c"L
8c°L
8E"L
6€°L
ov' L
WL
V'L
'L
V'L
op'L] w
1v°2]
8y,
sl
6v'L
05°L-
86'L ]
86°L
66
Si
90'8 |
80°8 |
80°8
e |
£v'8

Me
“Ph

20

A_,o.n

Loe

m/Na.m
=V0'€

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 20.

(AN v.

vl

06°cl —

2e0€ —~
€T°LE /
09°L€ —

12'SY —

€10ad vL'9L \
€10a290°2L w
€10a0 8¢°LL

8’80l
vS°801
1<4: 110
€L'8LL
€€0z1L
seeel
LoezL

86°GZ1
06°SZ1L
89°.21 /
[-7A:14%
cm.nm_‘”
ELVEL N\
EV'8EL N\

ve6EL —~
9L°6€1L \
zeovl

ve6vE

96°L91L —

20
C3pH32N,Si

WV

-20

-10

90 80 70 60 50 40 30 20 10

100
1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
BC{*H} NMR spectrum (100 MHz, CDCls) of compound 20.

220

S110



S0°0 L

20

€10

99°L

s8°L
68°L
68'L
z6°L
SbLn
9117
AW
LV'LA
e L
S¢LA
STl
SCL
9Z°L
€1000 92°L
127
127
82°L 1
62°L
0€°L 7
0€°L
0€°L
1€°L
2e L
€L
2e L
€€°L
£€°2 1
Vel
veL
S€°L
S€'L
S€LA
9€°L
1871
L€°L A
8gL ;—
8€'L
em.h%
6€°L

88 L —

61’8
0s'8
158

1s'8

21
Cos5H27N3Si

Y

Y

L

0°€
0°¢

<o
N ™

i3

m\mo.ﬂ
26°L

0°€
0°€
6'C

=00°L

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 21.

0S°}- >

L7

99'6Z ~
990

vL'sy —

€10ad v2'9L N
€10a2 90°2L w
€100a90 L€°LL

SL'8LL
mm.oNv/
vieeL /

91121

e ———

"
TN

L

F

-

T Ll

PRRTTOVN Y

TP

A

Sadd Lk
W

ki AL il
L b i

rrnoy

e

167821
06821

veoeL —
SeeeL —

.Me

Si.
Ph

Me

21
Cy5Ho7N3Si

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 21.

S111



-5.23

N
‘ N
=
M eM e
Si’
Ph
Me
N= CasHa7N5Si
1‘00 9‘0 8‘0 7‘0 S‘O 5‘-0 4‘0 3‘0 2‘0 1‘0 0 -‘10 -‘ZD -‘30 -1‘10 -‘50 -‘60 -‘70 -‘BD -éO -1‘00

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 21.

S112



10°0-~
z00”

99"
18"
06’
26’
96"

e

Il

z6'¢

Y0°L1
50°LA
90°L
20°L 7
0L°LT
oLz
€1°LT
SLLA
912
917,
1L
1L
81°L
8LL
612
6172

€190 92°L
122
LTLF
2z'L7
62,
62°L
o'
1eL
ze' L
ee'L ]
veL
ses ]
9t's |
9g°L 1
16721
18721
8€°L
8€°L 1
6€°L1
95°L 1
86°L 1
89°L
69°L 1
v
£v'8
vv'g-

—

Co7HpgNOSI

N

wﬁhc.n

10°¢

Fsoe
Forz

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 22.

VS v.

vy

¥9'62 ~
6c£0g

vesy —

1€°66 —

€10ad vL'9L \
€10a290°LL w
€100 8¢°LL

SS°S0L —
S8'8LL
Nm.NNF/
r'velL
wh.ch/
or.NNr/
[ YAVXA s
[44:147

nw.riN
8v'6zl
oo‘eel
mw.nmr\
vm.am_,\
€6Vl
Sv'evl
cLLSL —
cL09L —

Me

|
Si.
e

22
Cy7H2gNOSI

MeO

T
-20

T T T T
210 200 190 180

T
220

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 22.

S113



-5.15

N
‘ N
=
ey
.vie
Si
Ph
Me
MeO 22
Cy7HogNOSI
100 5;0 ‘ 8‘0 ‘ 7‘0 ‘ éO ‘ 5‘0 ‘ 4‘0 ‘ 3‘0 ‘ 2‘0 ‘ 1‘0 ‘ ‘ -10 -‘20 -5‘30 --‘10 -‘50 -f‘iO -‘70 -‘80 -5‘!0 -1‘0!

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 22.

S114



23
CasHagNSi

e
0
re
S0t | o 961
Rzoe [© 281
0
e
F2 8g7LL —
vz~
T o |w SLve~
0y | ooz’
202
780z | o
Fo
Ty —
0
e
zs'1s —
o
Fes
== 5o
wn
[Fe
P
€109 ¥L'9L~\
Lo €102 9022
- €100 8¢°22
0
<
T
o Q
re &
T
- .
Los (ep]
w
AN
e]
te € £9vzL
S Fn.eupW
w 2 59°9Z1L
le & virzL T
IS mm.wup\
; ° o 86°8Z1
¢z |12 O Le°€€L
0Z — coecr
X o
0t T, 8L9vL ~
0 L2 o 19°8%L —
0z =
O
e N 157261 —
[0
O
° -
—— Fo0z (o« m
- =
L2 o
o
IEJNS
=3 =]
Fo S
- —
(8}
0 (]
o Q.
- 2]
o [
P4
I
—

-20

-10

90 80 70 60 50 40 30 20 10

100
1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 23.
S115

110

120

130

140

180 170 160 150

23
200 190

210

220




-5.48

Me

“Ph

23
CosHgNSi

T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 23.

S116



900

LT —

2L
2L
2Tl
2T LA
€T°LA
€T L
YL
ST°LA
€10a2 92°L
92°L
8T°L
62°L
€€°L
veL
S€'L A
9€°L
9¢°L
1872
L1871
L€,
8¢°L
8€°L
6€°L
0¥ LA
oL
€v'L N

w2
L
Sv'L

oL
9L

g~
svg

Loy

—— 106

{5
0°€
0'Z

1 (ppm)

H NMR spectrum (400 MHz, CDCls) of compound 24.

v —

v8'0€ —

Zv'ss —

€10ad v2'9L N
€10ad 902, w
€10ad 8¢°LL

oo'vel

mn.ri/
wh.th/
S6°L2L V

18°821
90'62L
Leeet \
zrovk —

v6'9vL ~
ee6vl —

L'8sL —

Cy7Ho7NSI

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 24.

S117



MeMe
"
"“ph
Ph
24
Co7HasNSI

-5.57

T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 24.

S118



0 — — )
0°0 re

1.0

1.5

T
2.0

25

oL — -< Fsol

3.0

96°86 —

T
3.5

Zv'e9 —

€10ad v2'9L N
€10a2 90°2L w
€100 8¢°LL

4.0

1

5.0
1 (ppm)

oLy — =10
£1000 92°L L
1z
1Z1
1zL
8L r
6L
6L
[
€L
182
8c°L
8e°L L

55

T
6.0

[IRZIEN
Y0 LZL

30

40

50

60

110 100 90 80 70
1 (ppm)
S119

120

6.5

62"
ov'L A
ov'L
WL r
LA .
L - — oy
2L — - = u.w L
£v'L

ev'L
YL u
svL L
ovs]
ov'L %
we
9s°8 .
priby ——— =00

9z'6zL

7.0

LoevL —

75

LE6VL —

L6°vSL —

N
=
OH
Ph
24'
C19H17NO
0 1(‘].5 1(‘).0 9‘.5 9‘0 3‘.5 8.0

T
114

IH NMR spectrum (400 MHz, CDCls) of compound 24",

130

140

OH
180 170 160 150

Ph
24
C19H17NO
200 190

210

220

B3C{*H} NMR spectrum (100 MHz, CDCls) of compound 24"



e —

€10a0 92°L
Le L
LeL
€L
€€°L1
ve'L
ve'L
Ve L
S€L
SE€°L
9€°L |
LE°L 7
8€°L
8¢ |
6c°L
6€°L
oL
Wiy
VLA
VL
€L
Y LA
'L\

8v'L~§

WS LT
€5°L Y
19°2
€9°L

£9°2
058~
1587

CagHasNSi

J

=209

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 25.

9Tk —

06°0€ —

10°SS —

€10ad vL'9L \
€10a290°2L w
€10ad 8¢°LL

€0'vzL
857921
16'921
ve'lZL
Lr.21

81821 N~

[3:2:743

05°621 \

Leeel

oreel /f
16'6€L \

C3gH35NSi

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 25.

S120



-5.62

Wb b St w‘mwmmmmmmmmwmmwmmmmwwwmwmm

T
100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 25.

S121



uu vt
052 |
052 1
152 1
1521
252 1
€100 9Z°L
1221
871
6L
0g°2 1
e
€721
[
£€°2 1
£€°L
'L
se'L
52
9¢°2 1
1821
8¢, | ﬁ
621
6721
6L
6721
ov'L
1
[
sv'2
oL
o2
12
12
8v'L
8L
8v'L
052 1
15721
252
€572 1
52
vs'L ]
IVE
Ve
9121
1072
8L
81711
082
18°2
28'L
£8°L
£8'L
ve'L
s8'L

[4A°k:]
€58

Me

.Me
Si-
"“ph

Ph

26

809

0

0°LL
00z

S0'C

Hhﬂ S0'Z

S0'C

Fooz

e

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 26.

9€’ L~ v

et

06°0€ —

86°6S —

€10ad v2'9L \
€10a290°LL w
€10a0 8¢°LL

60721
80°921
y1°921
15921 |
68'9Z1
SE€°221
157221
SLLZL
£0'8Z1
90°8Z1
28'8Z1
v1624

92'621 7
i
18°zel
zeeel
8.9:*
vo'vyL \
€L'9vL
LE°6VL
18'251 —

Me
I .Me

Si.
Ph

Ph
26

T
-20

10

T
130

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 26.

S122



N
‘ N
=
MeMe
Sit
Ph
Ph
26
C31HpgNSi
bR bl hobomai bt e ool ol .AWMM
100 %0 80 70 60 ‘ ; ; ‘ | ‘

-5.52

50 40 30 20 10 0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 26.

S123



000
€070
L1707
[4: 0%
98’} |
68°L
€671

W

26+

€10ad

8671
86°1
661
102
10°Z
20°Z
20°C A
Nm.Ng
vn.NJ
ST
S€'T
9€°2

15°¢
65°¢
65°¢
65°¢
09°¢
z9'¢
£9°¢
z0'y
€0y
S0y
58'9
98'9 1
18'9
18'9
88'9
68'9
68'9
_,m.QA
16'9
5021
90°L
80°L
60°L
oLz
WL
s
8L°LA
6172
61°L7
6172
0z'L-]
LzL
1z
9z
zes]
zeL
€L ]
£gL ]
ce'L ]
ves ]
ves ]
SeLA
S€°L
ov'LA
WL
WL
WL
[
2L
2L
£V°LA
Y8

—rr—

'8 -

Ph
Si-Me

27
Cp3H5NOSI

~90°€
~s0e

moe

=Z0'L

FL0°L

RS NN

ELEE

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 27.

(A v.

e

06'0¢
9g°LE ~
0Z'ZY ~_

929 —

€10ad v2'9L

TSI LE

€100 Lg°LL

@.w.h—._, /
cm.ch
vv.NNr%
00°9Z1 AN
06221

Ph
Si-Me

Me

27
Cy3H2sNOSI

T T T
-30 -40 -5

T
-20

Lo

T T T T T T T T T T
190 180 170 160 150 140 130 120 110

T
240 230 220 210 200

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 27.

S124



o
00°0- |2
000
100 . .
ore re 6E'v- /
we e\
i ° @v”n.\
e = Lszo [S 88'Z-
reoqt =
760 )
002 2 re PEVL~
007 7 1817
00z B 1
207 - FoLe 2 orezy,
ez 16'€Z
€0z .
€0z I
S0z
50z .
ore = fsol [
oL
£L€ .
1re | B 69%5 .
10¢ v~
9L o vz'ss
91°L L2
ox
612 .
0z'L Lo
4 . €102 v29L
MMM ] \J Foo ° £10a0 wo”EW
eel] Fe £1909 8€LL
£z
£z .
vz'L Lo
vz'L =
sz oE
Sz L2 8
ov 1] L ve'ezl |
€100 92°L | P g
or ] ©® N 65921 1
ov ] S 56'9Z1
orz ] L2 c $9°LZ1
0e ] ° 35 zrizL|
v | o 20821\
51 Le Q 82821
. o 521
ol ] e 09°8Z1
fer ] o voszL
il e 8 el
vei ] - 0z 4= 16'821 -
e LA — mr.m o m\..nmiﬂ
mm”hum - WJ 0s L @ LeEel |
ot O ezeet
o1 szevt |
2] e Q veerl ]
p O 65°671
fo1) 0 ca'6vl
yes - S PR s |
i) w I gyl
6eL | o =
te1] 2E s S
5 Z
ovs ] =-0 ° o S
2] @ o =
WL S Q5 o
zvL] 7\ S =
e L] z S . E
e L] _ s 5
LA L=
st'L] . g
stL] 2 2
628 ] 2
g ] o
6t°8 | K o
1sg s
bz
I
—

-20

-10

10

20

30

40

50

60

70

920 80

100
1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 28.
S125

110

120

130

140

180 170 160 150

A

CooHasNSI
200 190

210

220




0.48

CooHosNSI

T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 28.

S126



60°0
010
vv._‘g
mv._‘g
wv._;
LIg%
Lr'L
A

8yl
6v°L
€91
€91
91
591
591
991
291
191
89°L 7
wqr“
691
6L
6L
s6'L
561
96°L
96°L
161
861
8Lz
6.2
182
182
z8z
86
66
99
99'91
18'9 1
£8'9
£6'9
76'9 |
76'9 |
56'9
96'9
96'9
169
vqhgw

"

70°2

s02]

S0°L

eqhgﬁ
€100 9z°2 |
9z'L
172
8Z'L
8Z'L
8z,
6z,
o0e'2 |
g2
o€
LeLA
LeLA
zeL1
8gL 1
68L1
65L1
ovLA
ovLA
LA
ve's
9g°g -

—

29

Loe
0°€

o't
o
JS0°L

Fioe

2oL

2001
00T
80°L
z0'z
0'¢
0z

Hoz

1 (ppm)

H NMR spectrum (400 MHz, CDClIs) of compound 29.

Loy~
€g'e-

€T —

65°6Z ~
zzoe

L18'GY —

€10ad ¥2°9L \
€10a290°2L w
€10ad 8¢°LL

€TvelL
96'S¢Cl
24143
8L.2L /
L0621
cooel V
SG'EEL
6Leel 4
9¢°LEL
cLLel
S8'LEL
0S'6vL —

LL9S1 —

i,

n

ks

29
Co3Hos5NSI

T
-20

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 29.

S127



29
Co3HosNSI

-0.69

T
100 90 80 70 60 50

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 29.

S128



00°0-
or'o
65°L 1
09°L 1
19°1 1
29°L 1
29'L 1

€977
€91 |
oL

59'L
18°1
z8'L
£8°L
s8'L
98'L
g.jﬁ
18°1
B.FMT
881

161
161 #
16°L
z6°1L
86'L |
661
00°Z 1
10z
Si
£0'Z
1521
€5z |
€5z |
vS'Z+
Cxh
95°Z
16721
85°Z
85°Z
65°Z 1
09°Z 1
99°Z 1
1921
192"
€Ty
.vN.hJ
ve'LA
sZ'LA
€190 92°L
9z’ LA
121
12z'L7
62°L
og'L
ov2]
1wz
W
2L
svL
s
mvi
L
YL
SvLA
Sv'LA
oL
ov'LA
oL
LA
1¥°LA
8L
£9'8
59'g-

=

——

—

bl

30
CosHogNSI

oz

FL0'T
501

0°L
Loy
0'C
0'S

900

Foz

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 30.

y50-~
s1o-

€922~
Wyz —
85527
08'ze
seee

SL'8y —

€10ad v2'9L \
€10a290°LL w
€100 8¢€°LL

96°2Z1 ~\_
0£°9Z1 ~_

65721
98,21
[-1%:14%
[34:747
z9eel
oeovi

9L9vL 7
0661~

L1G°LG1L —

Ay A

e

Me
I .Ph

z M

o

Me

™y

»wa LT ES————

!

30
Co5HogNSI

-20

-10

90 80 70 60 50 40 30 20 10

100
1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
BC{*H} NMR spectrum (100 MHz, CDCls) of compound 30.

220

S129



-0.90

T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 30.

S130



80°0-
800 /
ve€

LE€

Hoe

v
B2a
68°9
06°9
06°9
26'9 1
26'9 1
£6°9 1
£6'9 1
6°9
S6'9 1
56'9 1
00°Z 1
10°Z1
20°L1
20°L1
v0°L 1
v0°L 1
90°L 1 ﬁ
20721
20°L1
YR
VR
zLLT
zLLT ﬁ
€172
€12
vLLT
vLLT
817,
61°L1
0z'L
122
zeL
£2°L
£2°L
£1009 922
62°L
62°L
0L
0L
e LA
ze L

[
£€°L
£€°L
62'8
ze'8 W
9’8

Me

S‘i\

I Me”

Ph

31
Cy7Ho7NSI

00

1 (ppm)

'H NMR spectrum (400 MHz, CDClIs) of compound 31.

98°¢- ~
9z'z-

LS50V —
L0°€S —
€10a2 v2'9L \

€10a2 9022 N
€10a0 8¢LL

6eLezL
wh.QN—./
€roch /

§S°L21 ¢

L

o%Z¢t
8z'8clh
88'8¢cl
o6zt

00'0cl \
seeel
9g el
£e bl
9zevl \

85'6vL
zzest

Si
“ 1 'Me
Ph

IMe

31
Cy7Ho7NSiI

|

T
130

Ml Ll ]

L

"

T
-20

T T T T T T T T
210 200 190 180 170 160 150 140

T
220

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 31.

S131



-0.74

Me/S\I‘Me
Ph
31

Cy7Ho7NSI

T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 31

S132



00°0-—
81’0 —

80727
80721
60°L 1
oLz
oL
o1z
1L
[V
Z1L
€12
YLLT
viL
S1L
S12
Ve
912
912
112
€z
vz LA
veLA
vz L
szL+
sz'L
9z'L

€10a0 922
oL
1eL
18~
seg”

Ca4HasNSi

i

=€0'¢
=€0°¢

1114
Mac.N

20°¢

ﬁc.m
0°C

B
Q
&
N
™
°©
c
]
o)
o
(S
o]
o
et
5]
=
O
@)
)
N
I
=
o
=]
N
N—r
S
S
=
3]
@
o
o
o
=
Z
I
—

86°2€ —
sLve
v9'8¢ —

€10ad v2'9L \
€10a290°2L w
€10a0 8¢°LL

S8'v8 —

LTV6 —

oLz
mN.MN_‘#
9LLzeL
[41%:143

.

A,

o

“Ph

Me
32
Co4HosNSi

=Z

Ak

v

Wik

Wl

ks

il

Ladiid i)

T
-20

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 32.

S133



N

‘ N

7 MeMe

P Si:Ph
Z" Me

32

T T T T T T
100 90 80 70 60

-5.21

T T T T T
50 40 30 20 10

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 32.

S134



€070~
900"

8zt
el

W

091
19'L
z9'L \.
€91
£6°€ |
56
16°¢ |
16°9 |
26'9 1
26'9 |
£6'9 |
91
91°L
91,
1L
vE
AvE
vE
81|
81L°L |
61°L 1
61°L 1
0z'L |
1Z°L
zz L
zz'L
zzL
€21
vz L
vz L
vz L
sz'LA

€1900 92°L
0g'L
og'L}
LeL P
zeL
[
zeL
gL
geL]
€€'L
ve'L
seL]
geL
6c°2 1
6cL |
oL
oL ]
oL ]
1wz
wni
158

33
Cy5H31NSi

~91'6

=20

=50}
10'9
m\ 0'€

0’

1 (ppm)

H NMR spectrum (400 MHz, CDClIs) of compound 33.

(75 AN
vse-

86'2C —

veoe

€€°Le —

oL’y —

€10ad ¥2'9L \
€10a2 90°2L w
€10a0 8¢°LL

9z'8LL
S6'6LL —
959z
zo 271
€821
95821
S.mﬁ\
15°€EL
zo'8El
szevl
seavl

86°6GL —

L2691 —

33
CosH3iNSI

sk,

T
-20

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 33.

S135



-3.37

Bu_ N
‘ N
=
MeMe
Sit
Ph
33
Cy5H3¢NSi
T T T T T T T T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0 -10 -

1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 33.

S136



070
20°0
0S°}
2571
¥S'L
SS°)
6571

19

z9'L |
v9'L
OZH S9'L
06°€ |
z6°¢ |
£6°¢ |
Y6°€ |
66'9 |
66'9 |
002 |
10°2
[AVE
VR
VR
VR
yLLT
yLLT
S1L
VR
91
Ve
Ve
81
61°L 1
6171
0z
2z
2z
2z
€21
€21
vz
vz L
ST
9Z'L |
€190 922 |
9Z'L
62,
62°L Y
0g°L
€L
€L

L&'l

ze'L
zeL
€cL
eeL ]
€€°L ]
ve'L]
ve'L ]
9g7L ]
9g°L
R.L
1872

18721
18721
8€°L 1
8€°L |

—

v_,.m:
9l'e

Cl

34

i

o€
“zoe

2001
2001

=101

0L
0°€
0L

ﬁq«
0°S

0.0

0.5

1.5

2.0

5.5

6.0

7.0

1 (ppm)

'H NMR spectrum (400 MHz, CDClIs) of compound 34.

20~
we

192 —

659V —

€10ad v2'9L N
€10a2 90°2L w
€10ad 8¢'LL

ezl
srezt V
Y0221~

€L LZ)

68°.21
[1:5:14%
6L'62L
rm.mmr\
Lgel
[A: 2543
(3443 *
S9'LSL
0€'65L —

L

34
Cy1H3>CINSi

T
-20

-10

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 34.

S137



122
€000 822
82 L
8L
62°L
6Z'L
o0g'L
zeL ]
€€'L
£€'L
veL ]
veL ]
ves
e
818 ]

62'8 1
og'g

Me

Me
“Ph

35

200°€
oo

m\or.n
0'C

20°L
W/ma.w
0°C

=10}
=00'L

1.5

2.0

3.0

9.0

1 (ppm)

H NMR spectrum (400 MHz, CDClIs) of compound 35.

SLeT
we

9l —

1s°€e —

ey —

€10ad ¥2'9L \
€10ad 90°2L w
€10ad 8¢'LL

(3 4%47
Ly'9zL /
Nw.thW

z6.L2L

. /]
[ 4:14%
wa.muv\
90°LEL
os'eel
[44:14%
mr.vvv“
S9'LvL \

€6°0S1 \

zr'est

35

-20

-10

90 80 70 60 50 40 30 20 10

100
1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
BC{*H} NMR spectrum (100 MHz, CDCls) of compound 35.

220

S138



-3.19

N
‘ N
=
Me Me
I .Me
Si.
Ph
35
CyoHysNSi
T T T T T T T T T T T T T T T T T T T T T T T T
60 55 50 45 40 35 30 25 20 15 10 5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 35.

S139



90°0 ~_ —

=

o

4

18'€ —

(134
nm.vW
S5y
vy
S1°LA
s1°2q
9L
912
1L
£z°L
£z°L
vz L
sz'LA
€100 922
62°L
0€°L
0g°2
1EL
L€°L7
[
zeL ]
eeL]
€€°L ]
ve'L] ﬁ
vm.ﬁ W %
oot o=
ov.& =
or'L
WL 7 N\
WL
WL —
2v'L ]
18 ]
218 ]
vi'g

36
CyoH2sNOSI

10
oot

JeoT
20
ENT

0z

oz

1 (ppm)

H NMR spectrum (400 MHz, CDCls) of compound 36.

00°€-~,
sve-

Loze —
€9'8¢€ —
98°'GS —

€10ad ¥2'9L \
€10a2 90°LL w
€10a0 8¢°LL

voezL
[4>:144
v9°L21L
L6°.21
L'14:144
8821 —
ZLEEl ~
SP'eel 7/
v8'8€L —
L9°2vL —
69'€VlL \
LS'vPL
9251 —

I

36

T
-20

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 36.

S140



-3.30

‘\
=
MeO Me
I .Me
Si.
Ph
36
CooHosNOSI
10 % s | 70 e 5% 4 3 20 1 o

1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 36.

S141



00°0-~_
€00~

€571
vs'L
SS°L
SS°L
9s°L
1571

132N
8ez”

I
€L\
sLLf
viLf
m_‘.&
SL°L

812
81°L]
612
oz'L
0z'L]
0z
R.L
8Z'L

8z, ]
622 ]
622 ]
02|
1eL ]
1e°L ]
£e°L ]
ve'L
seL
se°L |
seL
og7L”

Me

Me

Me

.Me
“Ph

37
Co3Ho7NSI

0°€
0°€

=019

1 (ppm)

'H NMR spectrum (400 MHz, CDClIs) of compound 37.

262~
we-

€L'eT ~
wve

S9'9Y —

€10ad ¥2'9L \
€10a2 90°2L w
€10ad 8¢'LL

6Ll —

JLETIEN
89°221

9L°.2L
wm.wuv\

Me

Me

Me

.Me
“Ph

37
Co3Ho7NSI

10

T
210

T
220

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 37.

S142



100
€0°0
92°0
L2709
82°0
82°0
62°0

.:._.
0£°0
£5°0
¥5°0
507
¥5°0 7
S50
950
95°0 |
9570 |
95°0 1
8570
0Z'L |
zZ'L
zz'L
vS'L ]
vs'L

P

—

95°1 1
95°L -
9g'¢

88'c

06'¢

Loy

€0y

29'9
299 |
29'9 |
29'9 1
¥9°9 1
991
59'9 |
59'9 |
19
Z1 L
€11
€12
viL
v
SL°LA
SLLA
1L
812
8LL
81°L-
6127
0z'2
0z'L]
1z°L]
1z
1Z°2
8z,
8z,
6221
62'L
oL ]
gL ]
gL ]
ceL ]
seL]
oL |
oL |
9L |
1872
1872
88 |

—

68°L-

_.Me
“Ph

38
Co5H2oNOSI

z0°e

0e
“\zo'z
=602

501
=902

0L
0’}

0°¢
m\.vo.m
mqn
0°C

Foo'L

1 (ppm)

'H NMR spectrum (400 MHz, CDClIs) of compound 38.

26'C
e /
6L'€ —

vioL —

292 —

299y —

8L0L~_
€10ad ¥2'9L
€10a290°2L

€100a0 8¢°LL

05°60L —
€5°9LL —

59921
m:.NFW
08'22L
B.mﬁ\
mm.mﬁ\
vseel
v9'8el
6L PPl N
£g'opL

0851 —
8Z'v9L —

38

-20

-10

920 80 70 60 50 40 30 20 10

100
1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
BBC{*H} NMR spectrum (100 MHz, CDCls) of compound 38.

220

S143



-3.32

NO\A
N

/
ey
..vie
Si.
Ph
38
Co5H9NOSI
T T T T T T T T T T T T T T T T T T T T T T T T
60 55 50 45 40 35 30 25 20 15 10 5 0 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60

1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 38.

S144



800~
¥0'0- "

W
(443
sv'L

WL —

9L ¢
€9°'L
vo'L

19°)

©
©
~
-
———

Ph

T™MS

o | N Y

ﬁ

39

~20°¢
~Moe

=101
oL

=201

Joe
st
%c.—‘
m/Nc.

20°C

o0’k
=00'L

1 (ppm)

H NMR spectrum (400 MHz, CDClIs) of compound 39.

208~
e —
o1/

80'vC —

96'LYy —

€10ad ¥L'9L \
€10a2 90°LL w
€10a0 8¢°LL

06'LcL
vy'ozZL
cLeL

v6° .21
veszL
26'82L ~\t
e€Teel
.v.v.mm_‘w

60'vEL
88'9¢€1L \
Logel
—.m.wm_‘\

N
X
7 MeMe
Si’
Ph

Ph

T™MS

39

]

|

i

T
-20

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 39.

S145



_--3.58
- -3.82

N
‘ N
7~ MeMe
Si-
TMS Ph Ph
39
T T T T T T T T T T T T T
30 25 20 15 10 5 0

1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 39.

S146



€100 92°L
L2

JU\ 1

NC

ngHzeNzSi

=00'€
=to0¢

€01
Evo'L

0T

760'S
0V
oz
01

Foe

V0L

=001

1 (ppm)

'H NMR spectrum (400 MHz, CDClIs) of compound 40.

267~
Lz

wve —

99°zy —

€100 ¥L'9L N

€10ad 90°LL —F
€10a0 8¢€°LL 7

NC

Me

.Me
Si

"Ph

Ph

40
CogHoN,Si

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 40.

S147



-3.48

NC Z

Si.
Ph Ph
40
CogHoeN,Si

T T T T T T T T T T T T T T T T T T T T T T T
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 40.

S148



LL0-

&o“m

10°0-

i F00'L
= o1

.Me
“Ph

C3oH31NOSI

20T

0'9
W“e.m
00T
2101
o001

\lﬂ o'k
- 0L

1 (ppm)

IH NMR spectrum (400 MHz, CDCIs) of compound 41.

10°e-
ov'z-

veve —

ey —

62°6S —

€10ad vL'9L \
€10a290°LL w
€100 8¢°LL

65°501 —
£T°6LL
£6'1Z1
\.m.ﬁ:/
59°9Z1
09°2Z1
¥8°22Z1
10821 ]
08zl -
vv°8Z1
£5'821
08'8Z1
SG°621 ]
08°Z€L |
1T€EL ]
vLEEl
86°9¢1
ve'gel |
vyl
99°8¥1
§5°051
SL'ES1 o
96°LG1 °

BRI

e

o~

C3oH31NOSI

|

I

|

160

-20

-10

920 80 70 60 50 40 30 20 10

100
1 (ppm)

140 130 120 110
BC{H} NMR spectrum (100 MHz, CDCls) of compound 41.

150

210 200 190 180 170

220

S149



-3.67

N

AN

Z Me
giMe
MeO Ph “Ph

M
C35H31NOSI

T T T T T T T T T T T
100 20 80 70 60 50 40 30 20 10 0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 41.

S150



0.0~

Lo'0-

vl
Syl
'L
6yl
09'L F
z9'L
v9'L

99'L
v9'Z
ﬂ.v7
Y'Y
SLv
9Ly
26'9 1
£6°9 1
¥6°9 1
56'9
20°L7
60°L
YLLT
SLLA
SLLT
9L°LT
91°L 7
1L
L1LA
81°L1
81°L
81°L
612
612
1L
1L
2L

€190 92°L
122
82'L
82 L~
0g°L-]
0g'L
ze'L
ge'L
veL ]
ve'L |
ve'L ]
seL
ogL
9ts |
oc's
9g°L 1
16721
Sv'LA
ov'LA
mu.l
sz'8
92'8
92'8
1£°8 1
£5°8
vs'g-

—T—

Me
.M
siive

Ph

Ph
42
Co7HogN,Si

Me

NQHN
Jio
feeo
)Qc._‘

60
0}
=00'L

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 42.

£6'2-
vz

8€ve —
Lrez —

ever —

€10ad vL'9L \
€10a290°2L w
€10a0 8¢°LL

6.L°.21

[4 %447
sszel
v9'9ci
mh.th%

SG°8C1
16°821
evoeL
8¢e'eel
sseel
6L°LEL
81'8¢elL
60'vvL
616V
ov'evi
SV'0SL
ov°'est
€L LS

P A N

Co7HogN,Si

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 42.

S151



-3.60

N
‘ N
=
B Y
Ve
bz Si.
Me” >N Ph Ph
42
CorHagN,Si
T T T T T T T T T T T T T T T T T T T T T T T T
60 55 50 45 40 35 30 25 20 15 10 5 0 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60

1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 42.

S152



200 o
651 1 r<
19'L 1
291
¥9'L r
s8'L | cg'z-
181 / 99'Z- >
681 1
16°L
SLY
LY
617
16'9 1 )
L6'91 - 99'22 —
869
669
66'9 W
669 W
002
0021
902 1
902 1 0
20°L [N
80°L
80°L
80°L 1
(Ve
[AVE
[AVE
€12
€12
L
612
6172
0z'2 1
1221
1221
2L
€221
€2°L L
€TL
€100 9Z'Z
122 L
8T'L
8Z'L
62°L L
6Z°L

0€°L 7 %wuw
(YR § L
o2 E me.m
LeL
oy Ao |
pody 102
ol 0L

4
6L L
6L
ov'L
ov'L] ﬁ

-0.5

0.0

0.5

1.5

-= 60'L
=80'L

2.0

SS'6y —

€10a2 ¥2°9L \
€10a2 90°2LL w
€100 8¢°LL

4.0

T
55 5.0
1 (ppm)

6.0

1Z'1zL
6£°221 %
ze'9zL
89271
z8' 221
6£°821

=]
mi
J

6.5

7.0

62°9¢1L
sl'ecl
29'svlL
oL'eviL

8.0 7.5

8.5

—Leeo |
WL

zvL ]
mv.&
v
L
evi / N\
oL _

8v'g z
8v'8 |
8y’
6v'8 w
6v'8 - =
6v'8 -
05°8 o
05°8 - Fe

Me
.M
siive

Ph
9.0

43
Cy1H23NSi
95

H NMR spectrum (400 MHz, CDClIs) of compound 43.

-20

-10

10

20

30

40

90 80 70 60 50

100
1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 43.
S153

110

120

130

140

180 170 160 150

43
Cy4Hy3NSi

200 190

210

220




-3.39

B
N~
Me
S\_. Me
i
Ph
43
T T T T T T T T T T T T T T T T T T T T T
100 20 80 70 60 50 40 30 20 10 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 43.

S154



5

8S’L
09°'L
29'L
vo'L—
88"l ~

€6°L

06°'L
16t

8T —

[:1 4
ON.QW

zTy
1897
68'9 1
169 1
26'9 1
€12
€L
viL
S1L
SLL
91°L
212
1L
1L
£2°L
€2 L
ST LA
£1000 92°L
9z'L”
Lz°L
0e'L ]
gL
1€°L
zeL]
€eL
seL
veL
mﬂng
seL
1872
6c°L
2L
ZvL
£v'L
£b'L
£v'L
YyL
Sv'L
syLe

Me
.M
siive

Ph

44
CooHosNSI

=209

0°C
H\ao._.

0Z
09
(x4

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 44.

€L~
ssz-

90°€Z ~
€9vZ

296y —

€10ad v1'9L \
€10a2 90°2L w
€10a0 8¢°LL

90611
cqcupuw
61921
€9°2Z1 -
88221 -
on.mwr\
ohwur\\
09°€€l
m@onp\\
sy6cl
nQovF\\

9G°.G1 —

6€V9L —

44

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 44.

S155



Me

/

Me
Si’
"“Ph
44
CaoHasNSi

-3.27

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 44.

S156



€070~
200"

8G°L
65°L
19°L
€9°L
80
:.L
z1z
1z
9T 1
127
8T |
62 |
869 1
669 1
00°Z
10°2
1L
1L
L
AV
€12
€12
YL
sz
sz
0z'L
1L
zzL
zzL
€L
¥Z'LA
€100 922 |
9Z°L
122
122
82'L
82'L
8Z'L
62°L
62'L
0g"L
0€° L~
0€°L-]
1e'L
zeL
ze'L ]
€€L]
€€°L
€€L ]
veL
veL
em.&
(191
ges]
ZvL]
ZvL]
£vL]
£vL ]
£vL]
L
svL]
1v°8 |
1v°8 |
8v°8 |

———————

6v'8 -

N
Z" Me

Me

| _Ph
Me

45
CooHosNSI

~60°E
“goe

L

=60}

o't
Tt
Zvoz
g0

0'Z

1 (ppm)

H NMR spectrum (400 MHz, CDCls) of compound 45.

s9°¢C- v.

sv'e-

2681 —
Lree—

89'vy —

€10ad ¥L°9L \
€10a290°LL w
€10a0 8¢°LL

veiel

ma.ri/

s9°.21

N
“" Me

Me

| _Ph
Me

45
CooHosNSI

-20

-10

20 80 70 60 50 40 30 20 10

100
1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
BC{H} NMR spectrum (100 MHz, CDCls) of compound 45.

220

S157



-5.12

‘ X
_N

Me Me
I .Ph

Si.
Me

45
1‘00 9‘0 B‘O 7‘0 éo 5‘0 4‘0 3‘0 2‘0 1‘0 0 -‘10 > -‘ ) 5 6

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 45.

S158



0170 o
80°0- re
'L
8yl 0
0S°} re
25°1 .
cLL 0'€ o —.a.N. >
Sl 0€ (o 0s°2-
9L'L
8L1 w0
Yo'V [e
90°V
80'F 1 )
169 1 - i
16'9 eLee
oo €0
€6°9 -
€6°9 w === =101
v6'9 | o
S6°9 N
S6°9
569 " oy
969 | Feai [Z4514
96°9
16'9 | o
16'9 1 N
66°9
66°9 ]

. ™
MMW‘ €10a2 vh.wh/
50°2 | ﬁ o €120 9022 =7
202 ] e g0 [ Y €100 8€°2L
10°L
10°L 0
80°L
60°L
60°L W
0L°L
0L°L
IV
1z
L
IV L2
Ll
CL LA

—
I
I

v8'SLL
S0°9LL
[4&44%
[A4:I43
99°.21
[3: X4 7
L1 4:149
§6°821
€9'821L

1 (ppm)

-20

-10

10

20

30

40

50

60

70

100 920 80

1 (ppm)

S159

110

120

z1L 0
z1LA

[7A: 74 R
LL'EEL ~

130

912
112 os |
oy e
oy fzoL Fo
6L°L
zz L]
zzL] c o
€z'L

o =

8G°€EL

66°€EL
20'veL
vS'velL
no.mnr\

mv.mvr\

8T’ L1
67191
£6'€9L
sesoL

(A\a4

€L ] ()
€zL] =
vzL]
QN.L
szL
9z _

€100 92°L
9Z°L
iz O

46
°

1271
82°L
6€°L
oL L ]
Wl re
vl
81'8 o
6v'8 - =

H NMR spectrum (400 MHz, CDCls) of compound 46.

140

150

160

I .Ph
Me

Si.

170

46
Cy7H26FNSI
200 190 180

210

220

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 46.



-114.53

g
X

N
—
Me
| .Ph
Si.
o,
46
b -‘10 -‘20 -50 -t‘lo -éo -("30 -‘70 -‘80 -‘90 -1‘00 -1‘10 -1‘20 -1‘30 -1‘40 -1‘50 -1‘60 -1‘70 -1‘80 -1‘90 -2‘00
1 (ppm)
F NMR spectrum (376 MHz, CDCls) of compound 46.
0
X
N
7 Mepy,
Si
o
46
Co7Ho6FNSI
1‘00 9‘0 B‘O 7‘0 (;0 5‘0 4‘0 3‘0 2‘0 1‘0 ‘0 ‘10 -‘20 -.“50 .)ao -‘50 -(‘50 -‘70 -‘80 -‘90 -1‘01
1 (ppm)

29Sj {*H} NMR spectrum (99 MHz, CDClIs) of compound 46.

S160



000
8S°L 1
091 1
29°L 1
9L
00°C
€0°C
v0°2
90°C
LIV 7
6LV
0z'v
Ly
10°L
10°L
€0°L
€0°L | W
0L
1L V
LV
61°L7
L2l
el
2L
2T L
2T L
€T
€L
ve L
Vel
V2L
ST
ST'L
€10a0 92°L
ve'L
ve'L
veL
S€'L
9¢€°L
9¢°L
9L
1821
182
8¢€'L
8€°L
6€°L
€S°L A
GS°L A
5L

SLLAE
9L'L
LLL
8L'L
6L,
08°L

g
z1'8
£1'8
y1'8 ﬁ
198
8v'8
8v'8
6v'8 |
05°8 ]
05'8 |
09°8
098
Si
09'8
19°8
19'8 1
19°8
19°g-

.Ph
Me

Si

47
CogHoN,Si

1 (ppm)

'H NMR spectrum (400 MHz, CDCls) of compound 47.

692~
€8¢

oL'ez —

856V —

€10ad v2°9L \
€10a290°2L w
€10ad 8¢°LL

og'8LL
szLzL
69221
ys'Ezh
8z'9zL
89°22L
68°22L
9£'82L
or'82L—
L9°€El ~
zg'ocL ~
8LlcL W
o6l
Loyl —
L0671 —
20°SSL
19'95) —

96°€91 —

ol

Nt

47
CoeHogN,Si

oot

T
-20

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 47.

S161



-3.03

~
N
NS
N~
Meen
Si
Me
47
CasHogNoSi
T T T T T T T T T T T T T T T T T T T T T T T T T T
60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 -50 -55 -60

1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 47.

S162



L970 62~
o # 20 1527
oz z0'e

0.0

0L°L 9z'eT —

1.5

- = == [so0z

o~

N

N
2.0

ey —

2
N
3.0

©
-
N
3.5

4.0

Ve

Ve €100 pL'9L~

6121 ﬁ B | o €1000 90°2L
— Fooy €1000 8€°2L

N
N
~
5.0
1 (ppm)

Leeegt

ae.cu—./
mm.thW

€10a2 92°Z L

6.0

6.5

7.0

S’y
8358
-0 o~
7.5

NN
N~
e
T
38
==
- -
85

'H NMR spectrum (400 MHz, CDCls) of compound 48.

~
<
~

SN

9.5

2
~
48
Cy1Ho3NSi

-20

-10

10

20

30

40

90 80 70 60 50

100
1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 48.
S163

110

120

130

UL

140

L

180 170 160 150

190

48
CpqHy3NSiI

210 200

220




-3.22

B
P2
Me
I .Ph
Si.
Me

48
Cy1Ho3NSi

T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 48.

S164



00°0-
£0°0
09'}
z9'L |
9L
5911
1911

c«'
1L
€1
SLY
9L'v
RE
6L 1
80°L 1
60°L 1
60°Z 1
o012
oLL]
1L
1L
S
S
LIWE
212
212
212
81
812
6121
02Z'L1
0z'L
€2
veL
sz
9z'L 1
1221
1Z°2 1
1221
82°L
8Z°L
62°L
62°L
0€°2
ze'L
£gL
€€°L
veLy
Ve LA
SELA
GEL
9€°L ]
hﬂhwﬁ
8L

6c°L
6c°L
552 ]
S5
95°L ]
152
152

852
65°L
sz ]
S8°L
182
88°L

00'8 1
108
20'8 1
£0°8
zL8
€L8°

L

3

CasHasNSi

7¢0'€

o0'¢

WNQF
(R4
»qu
z0°€
0L
2201
00’1

1 (ppm)

H NMR spectrum (400 MHz, CDClIs) of compound 49.

68'Z- .
sez-

16'€C —

99'LY —

€10ad vL9. \
€10a2 90°LL w
€10a0 8¢°LL

LzéeLL
evect
6€'9cL

19921
8L9Z1L
§8°2Z1

L6°.21
09'8cL
S8°'8Z1
zi'ect
zeoeL
8s'eel
[A4:149
9E vyl
vs'evlL
LL'ost
8z'estL

e

49

LA A

T
-20

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 49.

S165



-3.26

N
g®
/Me

S‘_, Ph
1.
O Me
49
Co5Hos5NSiI
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -101

1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 49.

S166



100
S0°0
€L 7
1 ZA
9.1 1
8Ll 1
12

o

52T
1221
10°S
20°G 1
£0°G
S0°G
80°L 1
0L'LT
L
zLL
Z1L
Z1L
61°L1
6L°L1
0Z°LA
1Z°L
zeLT
2TLT
€221
ST'LT
€1900 92°L 1
9Z'L 1
9Z'L1
12717
12717
8Z°L1
82°L1
62°L1
62°L1
0€°L
0€°L 1
1ELT
182
1872
182
8¢
6c°L
6€°L
6c°L
ov'LA
orLA
or'LA
WL
SY'L
Sv'L-
or'L]
2]
11
8v'L ]
8v'L]
6v'L]
6L
952
@m.i
85°L
86°L1
85°L 1
09°Z1
09°L 1
vLLA
9221
0181
z1'8

e —

25°87
S8~

Co5Hos5NSI

_£0°€
“eoe

0L
w\wo.m
Eeoe
2207
H/ 0'Z

(N}

0L
=L

-

1 (ppm)

H NMR spectrum (400 MHz, CDClIs) of compound 50.

§6°C v

€52

SL'€T —

6Lvy —

€10ad v2'9L \
€10a2 90°2LL w
€10a0 8¢°LL

Ly'6LL
06'veL
L9zt
SL9Z1
86'9Z1L
sv'lzZL
29’21

el

;‘ ‘MJ

ve'LZlL
6€'821L
89'8Z1L
av'6Zl
z9'eel
2314
6z'6€l
Ll
vo'ovi

20'€9lL —

CosHosNSi

-20

-10

90 80 70 60 50 40 30 20 10

100
1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
BC{*H} NMR spectrum (100 MHz, CDCls) of compound 50.

220

S167



-3.58

90
/NMe

I..Ph
Sit
O Me
025H25NSI
. " TN ot M . e " .
b 4 ik et ad
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
100 20 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 -70 -80 90 100
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 50.

S168



20°0-

W%
091 q
29’1
v9'L
261
v6°L |
S6°L
S6°L
1671
627 1
LY
zeY
€€V 1
S0°L 1
90°Z 1
90°Z 1
2021
60°L 1
Ve
Ve
€12
€12
v1L]
YiLA
S1'LT
S1'LA
91
911
JIVE
212
811
m_‘.NA
9z'L
£1000 9Z°L
9z'L 1
9z'L
8Z'L
8Z'L
o€y
1L
1€
zeL
(AR
€€°L 7]
ve'L
ve'L
se'L
9¢°L
9¢°L |
182
8¢,
552
552
hmi
152
18721
851
6572 1
651
0921
0921
6L'L
187 1
86'L

—

008~

Co5Ho5NSI

WMNo.m

20°¢

FL0°)

.01

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 51.

192"~
e

8€'2Z —

v20S —

€10ad v2'9L \
€10a2 90°2L w
€10ad 8¢°LL

S0'LZL
18'sZL
1ozl
68'9Z1
Wiz
19'22L
86'22L “f
yi'8zL
89°8Z1
81621
ze'6zh
09°€ct
oLogl
€c6cl
8v'syl
y9'LvL

26'v9L —

Ca5Ho5NSI

T
-20

-10

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 51.

S169



N~
Me
I .Ph
Si.
51
e el Ak bttt bl " Sty il ]
6 55 s 45 40 35 30 25 20 15 10 5 0

-5.02

1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 51.

S170



100~
v00 "

€51
Vsl
SS°L
pA-u1
6S°L ¢
09°'L
29t
Vo'l

929°L

Loy
€0y W

vo'y

€120
S1L
61721
1272
vZ'L
€100 92°L
8Z°L
oez|
veL~E
oL
zeL
veL]
veL
og7L
9¢°L
6€°L
£vL
syL?

N

20°e
0'€

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 52.

1672~
[ 2

€L'ee —

veLy —

€10ad ¥2'9L N
€10a2 90°2L w
€10a0 8¢'LL

18601 —

00°6LL —
99921
L6722~
[4: k44

F
€€'8¢C1
v9'8Z1L
€0'621
8L'zel
0S'€cl
6€'8€1
L0'SvL
LE°2S1 \

CN

l\(le
3

.Ph
Me

52

T T T T
210 200 190 180

T
220

10

20

30

50

70

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 52.

S171



-3.36

T T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 52.

S172



oo

00°0-
vo.oW.

1L~
€91~

007
20 |
v0v
¥0°2 1
S0
S0°Z A
90°Z 1
20721
2021
80°L 1
80°L 1
60°L
60°L 1
S1'LT
S1'LA
91
Ve
Ve
[IVE
6171
0Z'L 1
12721
zz L
2L
€22
€22
€L
vZ'LA
STL
9Z°L

€100 92°L
62°L
0€'2
0e'L
zeL
zeL ]
ve'L ]
ve'L
s€°L]
ses ]
ocL
182
%sg
ov'L
SbL
ob'L 1
VL
1¥'L
8v'L 1
8b'L A

6v°'L-

Ph

Me

I .Ph
Me

53

Fso9

Fvoz

o

[4{n3
0°0L
€09
00°c

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 53.

wLe- v.

€6°2

L€ —

689 —

€10ad ¥2'9L N
€10a2 90°2L w
€10a0 8¢'LL

S1°9Z1L
66'9C1
€0°221
L0°221
v9'LZ1L

L-7AVk4%
86°L21
vv'8ZL
[ Y5147
S8'8Z1
[2: 24
Le'gct
oL'6cl
Loyl
00°9v1L
0L'9vL

e

Ph

53
C28H288|

é"Ph
I.
Me

Me

-20

-10

90 80 70 60 50 40 30 20 10

100
1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
BBC{*H} NMR spectrum (100 MHz, CDCls) of compound 53.

220

S173



-3.29

CogHogSi

T T T T T T T T T T T T T
0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 53.

S174



or'y
mveW
05y
€0
€021
v0°L1
S0°L
902
102
o1z
1L
LA
€12
€L
€12
SL°LA
SN
LV L
8L°L-
61
0z
0z'2]
12,
zz'L
zzL]
sz'L

€10a0 9z°2 |
wwi
8z'L
62°L1
62°L1
0g°L
ze°L
£€°L
5€°LA
9¢°L
8¢,

Jhe
0

Foz

114
20°C
0°'S

WMO«.
0L

f1 (ppm)

'H NMR spectrum (400 MHz, CDClIs) of compound 54.

S0°e
29z~

(AR T A

S6'vY —

€10ad ¥2'9L \
€10ad 902, w
€10ad 8¢'LL

88'LLL —

mm.mx
mw.wNv/.
867421~
[2x4%
921
s6'8Ch
96'821
€8'zel
Lezel

vreel
ev'ecl
9e Vvl

2201413

Ca3Ha3NSi

-20

-10

90 80 70 60 50 40 30 20 10

100
1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
BC{H} NMR spectrum (100 MHz, CDCls) of compound 54.

220

S175



NC I Me

I..Ph

SiC
o

54

-3.52

T T T T T T
90 80 70 60 50 40 30 20 10

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 54.

S176



e

0

re

o

100 uu o009 |2 09k —

2]

B re

L2

2]

M Fe 18°0E ~_
s9°L— =90'¢ og'1e
16’k — \l =50Z | °

o~
o 6€°SY —
G
°
[T
©
[T
€900 ¥2'9L~\
e €190 90°2L
N €1009 8€°LL
0
[m=
[
e
w_‘.\.g Fo &
6127 =
6121 L@ )
) ° 8
1
0z'L | o .m
0Z'L © S 19'521L
V2L o mr.hN_‘%
122 le & [FF4}
1z ° g 68°221 \
zZ'L o 898zt ’y
€1000 92°L )ﬁ e O zgect
1272 0z y— 6oyl —
8zLF = mo.m o
ez L/ 0°€ w —~
i — e o
9g'L 0'Z Zrist
152 O
1872 le O
8¢, @)
6€'L | -
S.ﬁ L@ m
L
c o
ey | os S
sv'L (SR | o
—Nn o o
8L | =-0n _
8vL | N =
A © 0 <
mv\.; (0] n Fo ~—~
6v'L = v I =
N o
o e 2
- -
O C
Iy (]
Lo Q.
- 2]
s X
Pz
I
—

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 55.
S177

Me
55




-3.31

| .Ph
Si.
Me
Me
55
Ca23H26Si
T T T T T T T T T T T T T T T T T T T T T T T T T
60 55 50 45 40 35 30 25 20 15 10 5 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 55.

S178



€001
010
Z')
8z'L 1
0£'L
el
€671

£ 2

682 1
062
1672
262 1
€6
96°Z
862
86'Z |
66'Z
66'C
00°¢
10°€
z0°€
1021
£0°L 1
0121
IR
1z
Ve
912
Ve
JIVE
81°L
6172
612
0Z'L 1
1272
2TLA
2L
2TLT
2L
¥Z'LA
Vel
vZ'L
SZ'L
9z'L

€100 92°L |
9Z'L
€€°L
€€ LN
veL
ye'L
LR
s€'L
9g°L ]
9¢°L
orz]
1wz
W
L]
2L
evL ]
£v's ]
ey
YL
Sb'L
St
v
85 1
851
852 1
65
09°Z 1
09°Z 1

—

09°L-

56
CogH30Si

Ph

=60°¢
=80

10°C
10°L

1 (ppm)

IH NMR spectrum (400 MHz, CDCIs) of compound 56.

20'e- ~
10z- "

10°€Z —

60y —
8Ly —

€10ad vL'9L \
€10a290°2L w
€10a0 8¢°LL

91'9Z1L
89°9Z1L
v6°9C1
66'9Z1L
| YAVX A%
6.L°.21
0z'szL
L8z
1,821
29'621
8G°e€l
96°8€1L
cv'6el
L8'6€L
80°LvL
6Z°9vL

91'9Z1L — -

89921 ~ -
¥6'9Z1 ~\_
66921 —

LLLZL
6L'.2L

oz'gzL — —

L8z~ _
1082v

29621 — —

130.0 129.5 129.0 128.5 128.0 127.5 127.0 126.5 126.0

1 (ppm)

-20

-10

90 80 70 60 50 40 30 20 10

100
1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
BC{*H} NMR spectrum (100 MHz, CDCls) of compound 56.

220

S179



-3.59

\i,Ph

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o -0 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -2(

1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 56.

S180



Lo-
80°0-

160
va.ow
16°0
0s’L N

(4N
wm._,\

99~
69y~

19°9~
897
vqhum
z0°LE
€0'LF
90'LF
102
80°2 1
vLL]
9L
1]
812
612 ]
mﬁﬁg
\zL
£1000 92°L
62°L
62°L
gL
vyL ]
vyL
Sv'L
ov'L
8v'L
6v°L
05°L1
1s°L”

57
Cas5H34Si

-

20°'¢

0°'€

g

Fooz

102
= oL

Wac.m

109

R 05

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 57.

65°€- ~
sz

zLoz —

2esy —

85°v9 —

€10ad v2'9L \
€10a2 90°2L w
€10a0 8¢°LL

66°621L
8€'9Z1
69°9Z1L
60°L21

SLleL 7
s0'62L
Lv'ezh
v8°0€L

ceeelL
88'¢€lL
zT6elL
[4 4547

57
Cs5H34Si

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 57.

S181



1o

000

Lzc
0e'e
ez
vez

6€C
ov'e
e

vv'e

CagHo7NSI

e

)

|

=00'¢
Broe

Jd SHFSey
e eoaaca
NN NOO- N~

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 59.

e~
L9'e-

so'Le —

1zge —

€10ad vL'9L \
€10a2 90°2L w
€10a0 8¢°LL

(y

.

e

CogHo7NSI

T
-20

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 59.

S182



-3.35

T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 59.

S183



vee ~
100 m oe |2 99°z-
200 — 0°E

1571
6S°L
09°'L
9L
98'L
88’L
68°L
L6’L

96’1l —

-= =201
== 80’1 | o

o~
16k —

N

€10ad v2'9L \
€10a2 90°2L w
cN.v/ €10a0 8¢°LL
NN.?M - = =0l
vev ]

T
5
1 (ppm)

mc.hg
1L
i Fuw
z1e
€L
€L Fe
viL
vLL
SLL
9L°L
9L
81°L
Yz L
vz L]
sz'L
cNhLﬁ
Qonoowh“ °
9z'L Fa
62'L
og'L o
oﬁh@ o o 4
1L
ez ] ==
nwhg
£5°L
v@h%
S5°L

yroLL —
9L'6LL
sovzl
vsvzL %
€€ LTI

cLlrer
§8°.21
[2%:747
16°821
mm.an\
98¢
vl

¥yl \

LLostL

760°8
F10°€
Z0Z | @

~

oot

=¥

91°691L —

N O
60
Cz3H23NOS|
9.5

8
IH NMR spectrum (400 MHz, CDCls) of compound 60.

-20

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 60.
S184

60
Cy3H23NOSI




-5.26

60
Co3HosNOSI

T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 60.

S185



-
N
~

\

—

T T

—

-

C30H33N3Si

=209

R0

Foo'b
00'L

Foe

Fro

oY
K\Mc.u
e
Lo
101
»hc.u
oot

101

Foor

1 (ppm)

H NMR spectrum (400 MHz, CDCls) of compound 61.

082~
scz-~

SL'61
ow.mrw
9z'ze
982 —

SLvy —

08'vS —

€10a2 v2'92 N
€10a2 90°22 w
€10a0 8¢°LL

LLLL
69611
szl
66521
z9°921
0z'L2L
80°821
zz'8zL
s€°821
98°0€L -7
ﬁ.aﬂ\
mv.nﬁ\
2.@2\
mm.mnv\
z6°ZvL
el
8L Gl
6,851 —

N

T
-20

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 61.

S186



-5.21

61

T T T T T T T T T T T T T T T T T T T
0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 61.

S187



200~
voo~

6L
00z

€02\
2027
:.~*

sTe

€190 92'2 7|
veL
sgL
9gs ]
9¢e°L
9¢°L ]
182
8c°L ]
8¢
6L ]
592 ]
19721
NQFA
v6'L

\
ozLf
[
[

0'¢

0'¢

90'¢
-= = Fo0z

Me

CpsHp7NSSI

-90°€

\\UHIIIHMWW wmﬁu

Aeoe
Aeoe
Y60

m\éo.v

1 (ppm)

'H NMR spectrum (400 MHz, CDCls) of compound 62.

8v’'L- v.

0€’L-

66°02 —

0Z'6Z ~
€51 —

6Ly —

€10ad v2'9L \
€10a2 90°2L w
€10a0 8¢°LL

or'ice
€6°cCl
o9'veL
99°'sZ1
8s5'9¢L
197221

TR

99'8¢t
€6'8¢C1L
9G°eel A
ow.mm—‘\
em.wm—.\
LL6€L
99Vl
18251 —

zszel —

Me

CpsHp7NSSI

IO TP

L

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 62.

S188



-5.03

N _S
Y
.Me
Sl_M
e
Me
Me 62
Cy5H,7NSSi
1‘00 9‘0 B‘D 7‘0 blﬂ 5‘0 4‘0 3‘0 2‘0 1‘0 0 -‘10 -‘20 -‘30 ~4‘t0 -‘50 -(‘50 -‘70 -QO -‘90 1‘0‘

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 62.

S189



L ~20°¢

~oe

WS.N
1z

7022

0'C

bo'Lq
102
20°2
z0°L
€0°L
€072
§0°2
202
80°L
602
viL]
viL]
S1°L
9L
LIVE
Ve
812
£z'L
vwi
vz'L

sz
sz
9z'L
9z'L
£gL
€gL
ve'L
veL
veL
sgL

9€°L-

Me
S

MeO

_.Me
“Ph

J

0'€

0'C
0L

63
CyoH250Si

o

0'C

96'2-
8Lz

6€'vC —
9Ll —

9Z'Le —
veLy —

Ly'8S —

9L'zL
€10ad2 vh.wh”
€10a290°LL W
€100a0 8¢°LL

1 (ppm)

€0°9Z1L
667221 /
8921
9z'8Z1L
[2:14% \
SG'EEL
99'6€1L \
S6°9V1L —

IH NMR spectrum (400 MHz, CDCls) of compound 63.

b

Y

o Ve

L

i}

WA

Me
“Ph
63
CyoHog0Si

MeO

-20

-10

90 80 70 60 50 40 30 20 10

100
1 (ppm)

210 200 190 180 170 160 150 140 130 120 110
BC{*H} NMR spectrum (100 MHz, CDCls) of compound 63.

220

S190



—e

l\(le
Si

64

]

oL

Jooe
0T
o

0z

587~

oz’
vy
vy
Sv'6—

€6'€C —

ey —
vLoy —

€10ad v2'92 N
€10a2 9022 w
€10a0 8¢°LL

1 (ppm)

88'G¢Cl
L6921 V

89°/21
14 3:143

'H NMR spectrum (400 MHz, CDClIs) of compound 64.

e

M
Si

|

Ph

64

T
-20

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 64.

S191



ConQGSi

-3.77

1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 64.

S192



(A
000"
€60 1
960
96°0 1
66°0 1

1)

~10°€

ST
8L°L
FINE
oL
'L
A
6v'L
6¥'L
S5°1 A
95°)
ewr“
1571

85t
65°L
09'L
09}
19°L ]
19°1 ]
z9°1
z9'L
£9'L
£9'1 1
v9°L
v9°L
59'L 1
991 1
991 1
891 1
202
80°Z 1
60°Z 1
1872
8€°Z
6€°Z1
or'z
Wz
'z
Sv'Z

e

Rat
we?
€0'L

vqhu
v0°L]
S0°L -
S0°L -]
9072
Ve
€1
€12
Ve
2]
noE
8L'L
8L'L
61°L]
61721
0z'L]
82'L]
82'L
62°L1
0g°L
9¢°L 1
1872
1872
8¢, |

6€°L-

Me

.Me
“Ph

65

—80¢

0°Z

e 201
0'Z

16°C

02

1 (ppm)

'H NMR spectrum (400 MHz, CDClIs) of compound 65.

0z'e-~
20z

v6'9L —
z8'6L —
29'9Z ~
e

TSy —
S6'8Y —

€10a2 v2'92 N
€10a2 9022 w
€10a0 8¢°LL

66'5Z1
69 LZL ~

19'821
€G'eel
z8'6€L
20°svl

96°L21
mo.wﬂr\

a

' JLJUL

Me
Si

65

T
-20

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 65.

S193



-3.53

Me
S" _Me
i
Ph
65
T T T T T T T T T T T T T T T T T T T T T
100 920 80 70 60 50 40 30 20 10 -10 -20 -30 -40 -50 -60 -70 -80 -90 -101

[
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 65.

S194



2001
500
010
1170
£0°Z1
v0°Z
S0°Z 1
60°Z
1z
1z
z1e |
vz
S1'Z
91z
112
612
0z'Z
0Z'Z
122
£2°Z
vez—¢
mﬂwx
92z

96°€
oLy
IS2
90°Z 1
80°L 1
80°L 1
60°L 1
60°L 1
0LLT
oLz
1L
WL
Ve
€L
£1°LT
€1°LT
'L
912
1L
81°L
81°L
61,
61°L
L2l
1L
12LA
NNN;“
ez g
sT'L

vzL
szL]
szl
zeL
€L ]
mﬁh_ﬂ
ve's ]
ves ]
ve's ]
SeL
seL
9g°L 1
16721
18721
8¢°L 1
6c°L
6€°L1
ze'8
ve'8 1
9€°8
18-

Me”

039H43N33i

I zo9

To.:

001
= €01

z0'9
1oL
& 609

F ooz

=
re

0.5

1.5 1.0

2.0

25

3.5

4.0

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 66.

e
mquﬂ\

69°L-

eV —
88°.2
s1'8C V

69°LS
LLLS
zeeS T
LE°€S
S1°8S
85°8G

ve'oL
€000 ¥2'9L
€009 90°2L \
€000 8€°LL

19°€21
08'€Z1 |
09°921 1
92°921
28'921
oy LZL
057221
¥8°LZ1
62821~

=

[ T4
¥5'821 J
onNFQ
¥9'8Z1L
8g'ccl
v6eel
hwdmru
S6'8EL
eyl |
182yl ]
Levl
16°8¥1
£6°8Y1
Z9°vS1
£6°v51 -

e

T
-20

-10

1 (ppm)

BBC{*H} NMR spectrum (100 MHz, CDCls) of compound 66.

S195



-0.21

N

J

/
Q&Nﬁ

si. N _Ph
Me F‘:hMeK/ \FE

66
CaoHa3N3Si

T T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 L] -10
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 66.

S196



60°0
600
Lo
€10
SL'0
SL'o
mc.Ng
oc.Ng
027
202
ve'e
S€Z
9eZ
o'z |
29'Z 1
1L0°S 1
60°L
LA
AW
SL'LA
9L°L7
917

JIVE
212
Ve
812
6172
1272
2Z'L
€211
¥Z'LA
vZ'L]
yZ'LA
SZ'LT
9z 1

€10a0 92°L |
821
8ZL 1
621
0€7L 1
0€°L
1eL
(AW
zeL
€e'L
ve'L
9gL
182
1872
8€°L
6€7L
6€'L ]
oL
WL
[
€L
L
St'L]
092
19°2
z9'2 ]
S.L
voL]
WL
bLL
€LL
€11
0821
18721
281
28'L 1
8€'8

|

=

o8-

67

Evoo

o0l

00z
HMQ.S
£ 60
S0t
oLl
9071
F oot
00T

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 67.

roe,
v9'e- \

€g'e-

1414
62'9¢ v
LLve
6LvE v
€0°0Y ~
6v'ov

8025~
LS

£6'69
ovor
£1900 v2'9L~\
€100 90°LL 7
€100 8€'LL
9z'ezl
0£°€Z1 |
29°€Z1 o
12€21
oSzl
¥5°5Z1
29°sZ1
19°521
00°921
50'92Z1
22921
12921 W
99°2Z1
viLzL
16221 uﬁ
00°8Z1
€182
918z}
08'8Z1
26°82Z1 |
S0°6Z1
SeLEL ]
6c'LEl
ogeel |
86°c€l
v0°261 1
\z'28L %
1z'8el
vz'gsl
v8'ZyL
88'zvl
0z'6vl
sz6vl
20251
8z'zsL

]
]
]
]
|
j

N
|

Si. Me
M
Ph"©

Me”

67
Ca4H3gN,Si

T
-20

-10

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 67.

S197



-0.49

Si.
Me” 1 "Me
P
67
C34H36N5Si
T T T T T T T T T T T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 -10 -20 -30 -40 -50 -60 -70 -80 -90 -10!

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 67.

S198



88°L
68}
06°L
161 ]
v.1'C
SL'T
9T
LT
29°¢
Y9°€ 7
99°¢
06°€
26°€

—

v6°c-
€8'9
¥8'9
58'9
.a.i
96'9
vLL]
SLL]
s
o1z

£19a9 9z'2 |
oni
Le'L
ze'L
ze°L
€€°L
£€°L1
S€°L
S€°L
9g°L 1
18721
16721
8€°L
178

Y

—

e -

mﬁho.w

109

Aeo'e
s
0z
Wwo.m
0z
R90°Z
01z
z0'L

IsoL

Fzo'L
001

=001
z01
Boe
Fzo-

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 68.

€10ad vL'9L~

€10a090°LL 7

€10a2 8¢°LL
8.°18 s

vo'ecL
Lever
LLveL
16°s2L

vilZL
vo'scL
oL'szL

S6'8CL —
0S°€el ~
06'9€L ~
96°8€L 7
96'8€1L \
v8ivl

LeevL —

0zZ'9S1L —

A

T
-20

-10

T T T T
210 200 190 180

T
220

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 68.

S199



16.29
3.40

Me C39H55NOSi2

T T T T T T T T T T T
[
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 68.

S200



90°0-
100
Loo
oo
€00
ww.j
ww._‘g

161
16711
ve'z
182
eLy
YLy
9Ly
26'9
£6'9 1
£6'9 1
69 1

Wl

L4 R4
69 1
569 1
$69 1
S6'9 1
96'9 1
169 1
169 1
169 1
669 1
669 1
669 1
v0°L
5021
90°L 1
2021
80°L 1
WL
WL
2L
zrL
IVE
€L
v
viL
SLL
SLL
1L
1L
8172
81 L
612
Ly
0z
1z
veL
veL]
92,
€10a0 92°L
£eL ]
geL]
5L
9e°2 1
9g'L
9c'L
182
182
182
8c°L
6c°L
6c°L
vv'8 |
vv'8
Sv'8

Sv'8-

g

Bday

eeeQ
--vo©

10
m\ z0'L
b (X3

10°€

m/ 0L

10°¢

Whm.o

1 (ppm)

IH NMR spectrum (400 MHz, CDCIs) of compound 69.

orz. \

181 \

0L’}

0162~
86'62

SS'SY

8G°SY

YOS~
1Zvs "
28°65 ~
ze'09 7

£1000 ¥1'9L~\

£1909 90°22

€1000 8€LL
26°021
SLLZL
6£°€Z1 1
66°€21 1
20'9Z1
S€°9Z1
81221
ve' Lzl
00'8Z1
S1°821
02'8Z1
05'82L \f
00621 |

SLveEL M

98°GEL
00'9cL 7
Lovk \
€90Vl
wn.ﬂ:\
yLvpL
9L8vL
6L'8vL
95°€91
€TyoL

=z

_Me
N

Si. Me
M
Ph"©

69

Me”

T
-20

10

T
130

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 69.

S201



0170~ ~

At imi

000

Y0°L T
Y0°L 1
S0°LT
90°L 1
20°L 7
WL
ZLLT
SLL
112
1L
8LL
81L
61°L
6L°L
61°L
0z'Ly
0Z'L
0z'2

€100 92°L
e
12
Nﬁhu
zeL

mm.h%
€eL
6z'8

Le'g

Me”

Ca4H3oN,Si

JL0°E
“z0¢

2519
Mot
A%

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 70.

E-~
ve'L-

S1°6C —

ev'Sy —
€8S —

9865 —

€10ad v2'9L \
€10a290°LL w
€10a0 8¢°LL

9L'ETL .
02921~

e

c6'9C1
svLzL
05°8Z1L
95'8Z1
FQvnrg\
LLBEL
ss'evl
proves
govsL

Me”

Cz4H30N28i

T
-20

T
130

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 70.

S202



-0.46

‘ N
=
N,Me
i |
_Si..  Me
Me F‘> hMe
C24H30N28|
I Akl T T I TRV PIR UP AT TOP PR PO PO P T Y PORPRTAT TP Bt AL bbb A A sl o
Wbl ——— v ——— THTPIONT PR AT A A A A
T T T T T T T T T T T T T T T T T T T T T T T T T
60 55 50 45 40 35 30 25 20 15 10 5 5 10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60

[
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 70.

S203



600"
00°0- 1
15717
1871
€871 1
8’1l 1
9871
1671 1
90°C
80°Z
oLz
1z
SZ'Z
92'Z
122
82°Z
82T

622
0€°2
€SV
95V
26'9 1
69 1
S6°9 1
16'9 1
669 1
10°L
v0°L
S0°L
L0°L 7
80°L
80°L
60°L
vi'L7
YL
V'L
SL'LA
SL°L7
91,
Ve
112
SZ'L
9Z'L
92

€1009 L2°L
82°L
8T°LA
62°L
6Z°L
gL

SY'LA\
'L

VAN
9L
8y
6v°L]
6v°L
15°2
152
[
€52
mm.&
v
S5°L

582
582
182
182

T

T

06°L
06°L 7
26°L
26°L

26'8 -

=20°¢
=zo'e

oo
=101
/00°L
S0

Foor

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 71.

s6'e- V

8y'e-

80'¢- \

900

1oz~
18827
£8'E ~

P28 2 g

134414 /s
S0°LS —

61709~
€209

€10ad v2'9L \
€10a290°LL w

€10a0 8¢°LL

68'vLL ~.
srsiL

z6eveL
ov'szi /

ss'szL
v LZL
19221 7
99221
€621
10°821 |
[ 14%
69°8Z1
€28Z1
18821
6821
o6zt |
v9°621 |
v2'621
£8°621 1
60°EEL 1
£6°EEL 1
60°VEL
918}
SLZYL
9EEVL
05°S¥L -

[A>021 0

T
-20

10

T
130

T T T T
210 200 190 180

T
220

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 71.

S204



800

Lo

OZH Z9'L
99°'L
89°L
69°L

L

06'L f
26’1
v6'L
96°L
617
T4 A
€TV
81°LY
8L°LA
81°LT
61°L7
0Z'L1
0T
L2l
2L
2L
€1000 92°L
8T°L
82°L
8T°L
62°L
62,
0€°L
€L
€€°L
€€°L
veLA
S€L
G€°L
9€°L
oYL
WL
VL
Nv.h%
ev'L

ze'8
Nm.w/
or'8

o

Sv'8
9’8
'8
9’8

.Me
“Ph

73
CooH2oN,Si

0°€
AMQ.M

0L
2oL

20’1

20°'L
mpc.N

MNc.m

20°C

Fee
88s
23232

B
g
™
N~
©
c
>
o
o
IS
(]
o
y—
(]
o)
)
(@]
)
N
I
=
o
o
NJ
N—r
£
>
=
O
(]
o
(%]
o
=
Z
I
—

562~
vz

vsze —

Wiy —

€10ad vL'9L \
€10a2 90°LL w
€10a2 8¢°LL

8.L'6ZL
6,921
08,21 V.

€8°.21
vw.wur\

RTPAE— -

CyoH2oN,Si

¥

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 73.

S205



N
N
Z Me
i Me
“Ph

73
CooH22oN,Si

-3.47

1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDCls) of compound 73.

S206



60°0-
S0°0-

29'6
¥9'6
996 1
56'9 1
16'9
16'9
86'9 1
269 1
Y0°L1
702
S0°L1
90°2 1
90°L 7
2072
10°2
80°L
20°L
60°L
60°L ﬁ
012
91°L
81,
9zZ'L
€102 92°Z
8z'L

8T
1€

Me
“Ph

74

Feeo

m\mo. L
1S
%o.m
202

m/ 0L

201

=00')
Foo'L

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 74.

£0°€-~
€€z

60°€Z —

19°8€ —

€10ad vL'9L \
€10a2 90°LL w
€10a0 8¢°LL

9Lz
Lo'veL
Nm.cN_,/

A

MeMe
Si.
Ph

=
74
CoqHyaN,Si

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 74.

S207



-3.22

= ‘ AN
X Z
N Me
I .Me
Si.
Ph
74
C24H24NoSi
T T T T T T T T T T T T T T T T T T T T T T T T T
60 55 50 45 40 35 30 25 20 15 10 5 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60

0
1 (ppm)

295 {*H} NMR spectrum (99 MHz, CDClIs) of compound 74.

S208



€10ad

oo'o

zo'0

SY'o

6z'L
oc'L
oc't
ze'L
54
vz
-V
e
889
88°9
06°9 |
06°9 |
60°L
oLz
L
[IVE
AR
AR
Ve
sz
sz
LIV
zzL ]
zzL ]
¥Z'L A
¥Z'L
9z
Le'L
€€°L
€€°L
ve'L
ve'L
Se'L
S€'L |
9c'L
9g°L |
9g°L
1872
172
8¢,
8e'L
6L
oV |
ov'L
WL
WL
L
zv's ]
V'L
yvL
6v'L ]
052 ]
052 ]
152 ]
152 ]
252
1672
1672
66°L
65"

75
CagH32Siz

=10C

Fo

1 (ppm)

'H NMR spectrum (400 MHz, CDCls) of compound 75.

6L°G- ~_
6Z°€- ~
16’k

9Z'91L —

Le'62 —

€10a2 v2'92 N
€10a2 90°22 w
€10a0 8¢°LL

SLvEL
157221
192214
zL1zL
veLzL |
19'8zL |

I

c O
0
ok =
o= R .
= (7]
= N
a-o R
4 )
< N
o (@)

T
-20

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 75.

S209



1070~
0007

1%
h.v.r/
0s’L
LsL
[4°N3

SS°L

-1
6L'¢
Lze
zee \‘

88'9
88'9
68'9
68'9 1
06°9
1L
WL
[AVE
€L
veZLA
vz L
ve'L
sz L
9z'L

€190 9Z°L
8Z°L
87°L
6zL
[ IR\ §
oLt
zeLF
zeL
S22
se'L])
ocL
9¢°L |
og'L
162
8gL
mmi
6€°L
6€°L1
ov'LA
WL
WL
2L
£v'L
£vL-

76
C34H34GeSi

o

Lo'e
0°€

20°C
m\@o.w
109

09
109

Lo

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 76.

SE€-~
8-

181 —

vyle —

€10ad ¥L'9L \
€10a2 90°LL w
€10a0 8¢°LL

61°scl
[Ax4%
wm.hN—./

12821

98'8clt
68'8cl

9L TET

ev'sel
99°s¢€l
mc.mmr\

80°6€L
L9'evlL

76
C34H34GeSi

T T
210 200

T
220

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 76.

S210



200"~
00°0-

869
6691
002 |
1072+
10°2
90°L
80°L
80°L
60°L 1
oLz
oLL
mﬂh)ﬁ
STLA
9z
€1009 92°L
nﬂn\w
12z'27
8Z'L
8z'L]
og°L
0€°L
1e72
ves]
seL]
ses ]
9e°2
NﬂN%
182

.Ph

Ph.J

77
C34H34SiSn

MA 00°¢

Lo'e

F oo
o

F oot

NQm
WFQN

0L
80°'S
0o0'e

1 (ppm)

'H NMR spectrum (400 MHz, CDCls) of compound 77.

oLe-~
8L

ev'6L —

190 —

€10ad v2'9L \
€10a2 90°2L w
€10a0 8¢°LL

67721
be'LzL |
sv'LzL |
65°LZ)
YL LZL A
81°8Z1 |
£€°821
LY°82Z1

v9°821
69821 -

29:924

81621
89°eL
FNNMF_ﬁ
8z 261
LE°LEL |
€6°L€EL
z9'8¢l |
y16€1 1
09'syL”

Me
I .Ph
‘Me

Ph.i"Ph
g

77
C34H34SiSn

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 77.

S211



cL0-—

S0°0-~.
00°0-

8Vl
6v°L

cm.r\

s’

:T4 4

oc'y

Lev

[424

1879
289 1
Ll
L
2L
€L°L7
V'L
SLLA
9L
L1
9z'2
92'L
121
8Z°L
82T°L
62°L 7"
[AA

€€7L A
€€ LA
€€°L

ve'L
ve'L
veL
14 %]
mv.wv

A%

1 (ppm)

78

IH NMR spectrum (400 MHz, CDCls) of compound 78.

82'€- ~
8zz-

€V'se —

eSLY —

€10ad vL'9L \
€10a2 90°2L w
€10a0 8¢°LL

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 78.
S212

78




£0°0
5001
AR
8T'L |
8Z'L
el
el
ze'L
£Vl
'L
vyl
SP°L
191
TR\

8yl -]
0s'L
0s'L
151

[A°N3
€9°C
v9'e
v9'Z
S9°C

98'c
18'€
885 7
€0°L 1
£0°L 1
Y0°L
S0°L 1
90°L 1
90°L
2021
202
80°L
60°L 1
60
012
L
ZLLA
VR
yi'L-]
Sz
9L'L
12
8L'L
1e°L
1L
zeL
se'L
veL
ses |
8€'L
6€L 1
6€L 1
ov'L
1¥L
1¥L
8b'L
052 1
0S°L 1
152 A
25
€5,

€8¢
v8'e
v8'e
s8¢
98'¢

T

T

)

OH
79
CpgH300Si

I 009

=10l
F 8oL

W 66°0

o

€0°S

Lo's
To.o_,

1 (ppm)

H NMR spectrum (400 MHz, CDCls) of compound 79.

16°€-~
8Lz

0S°LL —

viey —

€10Ad vL'9L~\

€10a290°LL T

€10ad 8¢°LL
€8'L8 s/

oLszi
S6°6CL
vvozi
L9'9z1L
zLozL
wizL
3:WX43
€L LzL
€1°821L
zo'6zL
LL°0gL
€L'eel
€8'8¢€1L
8L ovL
98'svL
86°SVL

e e B

79
CygH300Si

T
-20

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 79.

S213



100-

Lo'o-

€T’
9Tl
9Tl
oe’L

L
mv;/
syl

mv.FW
571

10T~
z0z”

86'C
66'C
oo'e
Lo'e
Lo'e
zo'e
€0'¢
v0'e

89'%
69t
oLy
13
16'9
66'9
669 |
20°L 1
80°L
60°L
0L'L
VLA
vi'LA
SL°LA
SLLA
91°L
91
8L'L
812
612
0z
02
1Z2°L
1L
zzL
€221
vz's ]

€000 922 1
1z ]
8ZL ]
6zL ]
6ZL ]
ocz ]
zeL ]
ze'L
£eL
€€ L
vEL
veL-

80
Co3Ho60Si

-10°€
o0'¢

o001
Fo0L

1 (ppm)

'H NMR spectrum (400 MHz, CDCls) of compound 80.

e~
€0z

8’9l —

L6y —

€10a2 v2'92

€10a2 9022 7

€10ad2 wm.hh\
16'6L

(4143
16°921
9L'LzL

v9° L2l
18°221
€o0'8zL
| Z%:14%
[4:x:14%

vSeel \
ve6el
eveve
X443

e S

i

.Me
“Ph

OI—'YIe
Si

80

Ca3Ho60Si

T
-20

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 80.

S214



S0°0-
00°0-
68°0
160
260
€6°0
6°0
96°0
160
160
STl
Lz
62’1
et
oze
zee
zee
ve'e

N ey o

989
9891
hw.wQ
889 |
68'9
06°9
06'9
16°9
269
86'9
0021
00°L
oz
202
€02
vorIf
oL
o1z
1z
(Ve
[{VE
sz
€190 9Z°L
171
NNN%
82°L 1
622
6z'L

I\Ille
_N

Me

81
C1gHp7NSI

MNc.m

20°¢

€8
u/No.r
0L

601
eov
WﬁQm

0°C

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 81.

vrE~
sv'z-~

9’8l —
[>n 24
0L've V

€10a0 v2'9L~_

€1902 90°2L \

€109 8¢LL
6z€8

LSZE A
89221~
60°8Z1
£z'8zL
mhwmr\\
zLgsL
05651
ev'svl

I\I/Ie
_N

Me

81
C1gHo7NSI

N

JINTH

T
-20

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 81.

S215



60°0-
00°0- 1|
20°1 1
Wb A
1L
vLL
vs'L
S5°L
8S°L
8571
eLL
vl
vl
S
€82
€8 1
582
98°Z
98°Z
S6% 1
16V
86°% |
667 |
9Z°G
82' |
62°G |
0£°G 1
v6°S
S6°G
96°6
26°G |
1291
zz'9
€291
529
859
65°9 |
09°9 |
09'9
29'9
29'9 1
£9°9
S0°L
wo.hg
5072
102
202
91L°LA
IR\
gLL
81°L-
612
0Z'L|
0z'2
1z
zTL
zTL
sz'L
vz L]
vzL
6221
oe'z |
1L
gL
zeL ]
ze'L ]
6L ]
6L ]
6L ]
672 |
oL
oL
WL

——

e p———

=

~10'€
~so0'e

o'l

=50'L
Feo'L

L0°L

0')
F£0')
oz
202
[
102
o'c
0z

1 (ppm)

IH NMR spectrum (400 MHz, CDCls) of compound 82.

82'€- ~
10z

Lo'ze —

88'¢y —
Ly —

€10ad v2'9L \
€10a2 90°2L w
€10a0 8¢°LL

ZLvzL
z6'vZL
6v'SZL
oLszL
op'ozL ~
vz f
se'ezl
£r'8ZL
L1821
zs0EL
z6'0EL
og'eel
Lreel
L0'spL

Me

I _Ph
Me

Si.

82

T
-20

-10

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 82.

S216



e
w
re
. o
200-— - Lo
w
Fo
* vz 2 6v'8L —
vor — 3 - 85°vT
MM_F, — —eoe 98'7T
n
hm.FV = =60Z [~
o
TN
o S6'SY —
Fei
o
Fe
wn
Fes
€100 ¥2'9L~
. L2 €1002 90°LL \
AN €100D 8€LL
@y -== [ ooy Lee8 7
vy 0
=
£
38
T
. w
1% ¢ 8
9L'L ° .m
LbL re 35 SOEZL
0zL o §5°9Z1
0z'L nw Q bLzL
._.‘.MM re g 15821
eTL ° w
[£49) ooe |~ =
£T'L = . [s}
sz'L WMy [ 917
sTL r~ @ Y96Vl —
sz'L (@] 67°SSL
£1000 922 s 0N
9z'L Fo
ZL Cy
V8~ _ "LJ o0z |®w N
g > oz l2 P
(@) 7\ o~ - =
/ _ o re O
O-m =z o
o @O o I
© um/_ o m
2 o =]
o e 5
LB
12 o
- 2]
s X
Pz
I
—

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 83.
S217

83
C19H24BNO,




—33.64

~0
B
N
83
|
T T T T T T T T T T T T T T T T T T T
90 80 70 60 50 40 30 20 10 0 -10 =20 =30 -40 =50 -60 =70 -80 -00

1 (ppm)

1B{'H} NMR spectrum (100 MHz, CDCls) of compound 83.

S218



00°0- —

90t

L1571
8s’L
6S°L

09'L

ey
NM.VW

vev

S1Ly
1L
9L
112
Ve
812
61721
61721
612
0z'2 7
1z LA
[F
Zz LA
zzLF
€227
sz'L
sz

€109 922
92Z'L
172
172
872 ]
6z ]
6z |
s€°L
1872
€572
5727

84
C21H24BNO;

=Lz

= 00¢

F oot

00°L
m 00z
u/ v0'Z
Loe

26’1

1 (ppm)

IH NMR spectrum (400 MHz, CDCIs) of compound 84.

06'8L —
Love
€8'vT V

S9°9Y —

€10a0 ¥2'9L~_

€100 90°2L \

€100 8€°LL
6ces

6,601 —

oL'6LL —
€5°9Z1L
Y9 LT\
[4R:747
mm.wurw
Lieer

L6'vvlL —

Lz'zsL —

84
C21H24BNO;

T
-20

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 84

S219



33.74

o)
I I CN
84
C,1H24BNO,
%0 s 70 6 5 40 30 20 10 do 20 30 40 50 80 70 80 80

0
1 (ppm)

1B{*H} NMR spectrum (100 MHz, CDCls) of compound 84.

S220



]
00°0- — — =

o .
oLy @ g0 [ 826 ~
0 260’0 992

-20

09l o {3 74
29l _ . -

vw.r\ = oL
99°'L == 0L | ©
L6t N
€6°L
S6°L

w ss'oy —
16} ~

£1000 YL'9L~
LS £1000 9022
£1000 L€°2L
) 6zcs

P ¥

oo = =00}

oLy
beL
€22
€24
'L
ST'LA
szL
ST'LA

€100 922
9Z'L Le
8z
624
62L +
0£°2 101

o€
. r - . wn
1e°L H{a € N
b £26°0

% = oL g

T
5
1 (ppm)

sv'izi
z8'zzL
£5°vZL
99'sZ1 /

817221~
00821 -7
S9'8Z1 7
9L'5€L —

€8°EVL —

S0°€SL —

0L'9LL —

2
O
]
B
S

<
85

?
_N
50 8
IH NMR spectrum (400 MHz, CDCIs) of compound 85.

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 85.
S221

85




33.52

85
021 H24BN028

1 (ppm)

1B{*H} NMR spectrum (100 MHz, CDCls) of compound 85.

S222



00°0- —

0L

vl
6S°L
[3: 3
€9'L
S9'L \
18°L
06'L
16’1
v6'L

oSy
sy
£S5y
vsy
2TL
NN.L
MN.\L
veZLA
ve'L
sTL
STL
9z'L
£1000 92°L
9z'L 1
121
122
82°L
622
0€°L
o€,
zeL]
se'L
ot
9g"L ]
9g°L ]
1872
8L ]
ges ]
S.L
WL
2vL
2L
£v'L
£v'L
1921
89°L 1
89°L 1
69°L1
69°L1
oL

—

86

—00'9
909
EZLL
1L

L0°L

0e
Yooz
M/Jhb.m
m/oo. 13
0L

1 (ppm)

IH NMR spectrum (400 MHz, CDCIs) of compound 86.

L6°LL —
8S'vZ

Lrve

2oLy —

€10a0 ¥2'9L~_

€10a9 90°2L \

€100 8€°2L
weg

6v°0LL —
08'6LL
L6’ezlL /
av'vel
9LlzL v
6.L°.21
0L'8ZL \

LEIL
8Lyl

20'LSL —

€€°691L —

o

Wl g

"

86

T
-20

1 (ppm)

BC{*H} NMR spectrum (100 MHz, CDCls) of compound 86.

S223



33.43

_N
0
86

C21H24BNO3

1 (ppm)

1B{*H} NMR spectrum (100 MHz, CDCls) of compound 86.

S224



[An4
.vm..ww
LV

Sb'2n
LVLA
6L
9Z'L

€1000 92°Z
82°L
0€°L
2L
€€°L
PE'LA
Pe L
S€'L 7
S€'L
9€'L
1872
ov'L]
v
L
6v'L]
1572

mmi
151

87
C26H29BO2

F90°C1L

Fe0e

F oo

Lo’k
80°¢C
v0°'S
00z
Loe
00C

£
g
~
©
o
c
S
s}
a
1=
S}
o
—
S}
~
)
®)
(@)
©)
N
I
=
o
=)
<
N—r
1S
S
=
3}
@
o
7
o
=
Z
I
—

vE6L ~
29'vZ

S8veC

9T —

€100 YL'9L~\_

€1009 90°LL \

€000 8€°2L
61ee”

vs'seL
€0°921
00°.21
€LL2L
oL'szL

[44:14]

nm.wurw
[7:14}

18°8€1 ~
ELIYL —
(411N
6v°9vL

87
Ca6H29BO2

T
-20

1 (ppm)

BC{H} NMR spectrum (100 MHz, CDCls) of compound 87.

S225



33.37

~0
O O Ph
87
Co6H29BO:
T T T T T T T T T T T T
90 80 70 60 50 40 30 20 10 0 A0 20 30 2 50 60 70 80 90
f1 (ppm)

1B{*H} NMR spectrum (100 MHz, CDCIls) of compound 87.

S226



7. Energies and Cartesian Coordinates of the Optimized Structures

|!

M06-2X/6-31G(d,p) Electronic E: -1321.492420 a.u.
MO06-2X/6-31G(d,p) Gibbs free E: -1321.063564 a.u.
MQ6-2X/cc-pVTZ  Electronic E: -1321.889508 a.u.

B
0
0
C
C
C
H
H
H
C
H
H
H
C
H
H
H
C
H
H
H

)

OO 0O O IT T T OII IT IO

-0.2181971244
1.0158579315
-1.2449847973
0.8200841729
-0.6839430353
1.8084043087
1.6248057482
2.8261535187
1.7392396064
1.0860846865
2.0960876729
1.0080401101
0.3807027021
-1.4257214980
-0.9646965169
-2.4620252488
-1.4301641736
-0.8885667352
-1.9555110496
-0.5354002126
-0.3662231596
1.8538304217
3.5035507424
4.1626634020
4.0262286509
3.3199411950
0.8299369084
1.3376630291
-0.1629848510
0.7107593913
2.1458751706
1.0857281297
3.3943404344
1.2606790218

2.0160559294
2.3423167497
2.6135954454
3.4204904450
3.2475841362
3.2595478762
4.0097932635
3.3969161630
2.2658087510
4.7156911225
4.6769280967
5.5899554131
4.8291456057
4.5503665484
5.0981893200
4.3319798339
5.1853878667
2.2880462832
2.0729934878
2.7212468729
1.3420826030
-0.6431006515
0.0982936775
0.2431485865
-0.5310648879
1.0743465826
-1.0050816882
-1.7537729488
-1.3950281071
-0.0984713601
-2.2766715910
-2.9110648121
-2.9114243051
-4.1302359722

-2.0147195643
-2.5237521225
-2.6974452082
-3.4649310142
-3.8657967955
-4.6080993616
-5.3836390027
-4.2339661309
-5.0545630225
-2.7009553542
-2.2863967092
-3.3526866560
-1.8724624398
-4.1213760878
-4.9494020404
-4.3899825285
-3.2346561663
-5.0359691644
-5.1290241498
-5.9756644975
-4.8686383107
-1.4408687582
-1.9531845764
-1.0917294778
-2.6798844931
-2.4113818087
-2.9831228936
-3.5983224950
-2.7393930659
-3.5836043294
-0.5427702135

0.1224773865
-0.5304563354

0.7696988747
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0.1024220571
3.5801097677
4.2403655210
2.5123797856
0.4251526840
4.5579349787
2.6542019055
-1.3717154930
-0.6195732688
-1.2003782962
-2.5564463289
-3.3080978942
-2.7174423729
-0.8992800406
0.4274130503
-3.0165290323
-4.3585813592
-3.3031240733
-0.4083380384
-1.0535444385
0.9343903283
1.6200107188
0.7876962861

KO'Bu

M06-2X/6-311G(d,p) Electronic E:
MO06-2X/6-311G(d,p) Gibbs free E:
M06-2X/cc-pVTZ

C
0
C
H
H
H
c
H
H
H
C
H
H

0.1163704779
0.1464595237
-0.6461270245
-1.6684266072
-0.6941268259
-0.1542106019
-0.5881142234
-0.6337527408
-1.6099920730
-0.0547550934
1.5492294432
2.1021911243
2.0613073430

Electronic E:

-2.4422393316
-4.1315918977
-2.4457259553
-4.7429486095
-4.6018130288
-4.6035600662
-5.6928233033
3.0864104480
2.3555812283
1.8658857588
2.1348545977
2.8598185282
3.3403012476
3.4538277436
2.1605109163
1.7743944148
3.0506207147
3.9053113726
1.0819007908
0.2502413714
0.5254923353
1.3567487041
0.0012976840

0.9514402943
0.0955884766
2.2402065154
1.9856823403
2.9543814798
2.7268323326
0.2842474907
0.9328746015
0.0123896598
-0.6336142888
1.3305884105
0.4225053255
1.8088616619

0.1394370905
0.1171326438
-1.0308669702
0.7674686333
1.2778620814
0.1160632368
1.2735519180
2.3762552885
1.4565862752
0.2853756843
0.0565639061
0.9722040122
2.1403980759
3.2821148400
1.6628242665
-0.8595934474
0.7753176257
2.8583376340
-0.7558651485
-1.0753970205
-0.2544410616
-0.0453341915
0.6984991401

-832.902319 a.u.
-832.810525 a.u.
-833.034178 a.u.

3.1178919267
2.0458121775
2.7547489902
2.4553151772
3.5856020993
1.9057316880
4.3151796338
5.1982616475
4.0297949113
4.5849742643
3.5399617317
3.8032935842
2.6981334740
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H
K

1.5742480810
0.2285891971

2.0143671646
-1.3078604645

4.3969648030
0.3202428913

M06-2X/6-31G(d,p) Electronic E: -2154.485870 a.u.
MO06-2X/6-31G(d,p) Gibbs free E: -2153.933409 a.u.
MQ6-2X/cc-pVTZ  Electronic E: -2154.981679 a.u.

B
0
0
C
C
C
H
H
H
C
H
H
H
C
H
H
H
C
H
H
H

)

OO 0O O IT T T OII I IO

0.1539913575
0.8025206737
-1.2766902058
-0.1610446956
-1.4758658007
-0.3054921954
-0.9917760588
0.6760632852
-0.6538800068
0.3450896709
1.2693419061
-0.3863336809
0.5609121269
-1.6730389428
-1.8907703120
-2.5260054992
-0.7918054425
-2.7476455519
-3.6109411959
-2.9098181346
-2.7023410675
24771569819
3.7947841394
3.3393727845
4.4015021025
4.4662969065
3.3535311360
3.8021671819
2.6677192524
4.1660637186
1.2808761166
1.4080727072
0.2278363649
0.5203853511

2.2273572770
1.9312417137
2.5035998304
1.5668562234
2.3030643633
0.0400375388
-0.2895862364
-0.3986507416
-0.3638881204
2.0161633962
1.4798770049
1.7916224477
3.0862079687
3.6708519949
3.5866769610
4.1686354443
4.3006364158
1.4804719442
2.0500974852
1.2522418002
0.5429442612
-0.7286004935
-1.4692675483
-1.9670325353
-2.2082339702
-0.6898901960
-0.0589336612
-0.8668601283
0.5163871356
0.6058591017
-2.1103113766
-2.8266763802
-2.4638946649
-3.8467360920

-0.6128873784
-1.8801195658
-0.9973391917
-2.8534742808
-2.3846158388
-2.8805725281
-3.6669399224
-3.0796729673
-1.9273842705
-4.2231529954
-4.4562443904
-5.0069259410
-4.2434500397
-3.0482556833
-4.1173152337
-2.5718209830
-2.9196617079
-2.5888459865
-2.2296611171
-3.6476618374
-2.0316114373
-0.0530949746

1.0818453059

1.9433486030

0.5498901117

1.4575326078
-1.5758236561
-2.1629682343
-2.2016532533
-1.2638595192
-0.5356967617
-1.7331388446

0.3217557026
-2.0685470565
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H
C
H
C
H
H
H
C
C
C
C
C
C
H
H
H
H
H
C
H
C
H
H
c
0
c
H
H
H
C
H
H
H
c
H
H
H
K

TS1

2.2070659258
-0.6642653381
0.0920219039
-0.5201778556
0.6375028581
-1.4736775393
-1.2165144548
-1.0727692845
-0.2286673337
-0.7355108452
-2.1290003905
-2.9776470832
-2.4565049375
-0.6481628805
0.8431485664
-2.5428944727
-4.0483513243
-3.1131264696
0.1368121497
-0.3764387783
1.5378807884
2.1856723782
1.4838152839
1.7655659356
0.7058400416
1.4255788835
0.4734587584
2.2004608580
1.3401090801
1.9346702770
1.0308259029
2.1074331015
2.7748379756
3.0702850918
3.3905813937
2.9243261430
3.8668018006
-1.6241529835

-2.5766630704
-3.4825073636
-1.9225602143
-4.1747802067
-4.3823660628
-3.7334969039
-4.9661037984
2.7163612513
2.1608744612
1.4283886610
1.2386375958
1.7888724485
2.5472152619
3.2767516689
2.3159064191
0.6705142499
1.6175799654
2.9653709804
0.9831978194
0.1433798674
0.5483855205
1.4266058604
0.0962297516
4.2617949195
3.4161851257
4.9976848692
5.5325076683
5.7302375635
4.2790498575
5.2768505624
5.8919824116
4.7511752503
5.9517964658
3.4819740036
3.0418601425
2.6863691712
4.1469026551
4.1741989282

-2.4277585604
-0.0035178532
1.2569558362
-1.2036702340
-3.0058279157
0.6754456823
-1.4638187511
3.6987155552
2.7365818499
1.6480885260
1.5983083597
2.5570237595
3.6098308000
4.5269910091
2.8078881909
0.7700215023
2.4903723822
4.3661286011
0.5149472867
0.0324085792
0.9788230941
1.0982380807
1.9829373984
-0.3126177622
0.0965630300
-1.6109762072
-1.5055105599
-1.8589361353
-2.4279428765
0.8211712749
0.9266103854
1.7651179056
0.6335281809
-0.4948004339
0.4545397353
-1.2275289571
-0.8446399711
0.8904552676

M06-2X/6-31G(d,p) Electronic E: -2154.447244 a.u.
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MO06-2X/6-31G(d,p) Gibbs free E: -2153.903166 a.u.
MQ6-2X/cc-pVTZ  Electronic E: -2154.950796 a.u.

B
0
0
C
C
C
H
H
H
C
H
H
H
C
H
H
H
C
H
H
H

%)

I OIT OoOIT OO o o T T T O I T T O

0.1665630392
0.7660066050
-1.2074373094
-0.2493565850
-1.5861874469
-0.2363495276
-0.9820432046
0.7518908975
-0.4130607537
0.1424318442
1.1023165931
-0.5986193130
0.2510487528
-2.0702739853
-2.3664569204
-2.9393558423
-1.2949685537
-2.7290725163
-3.5821019978
-3.0461571645
-2.4385453257
1.7575113526
0.9537840335
1.3338714168
1.1514809458
-0.1302012639
1.1211122889
1.2155061164
1.6586672598
0.0640914192
3.6323815759
4.3334510334
4.3780803140
5.7166960577
3.7904375269
5.7598109725
3.8700154243
6.4326456880
6.2359147540

2.6312878866
1.9548223735
2.7781720637
1.4120428176
2.1256162815
-0.1053901357
-0.5881903110
-0.4756584793
-0.3896511440
1.7421967077
1.2691452341
1.3566074110
2.8169360003
3.2305683697
2.8358178283
3.7175597869
3.9870884888
1.1647371311
1.7301511539
0.6398027535
0.4320522357
-1.2015613288
-2.6187429637
-2.6628460403
-3.5846611375
-2.4742959800
-1.1742429526
-2.1537620690
-0.4417641744
-0.8910235650
-1.4591119396
-1.7979218623
-1.2893336544
-1.9679057227
-1.9306408490
-1.4566269634
-1.0183282016
-1.7978127062
-2.2319872958

-0.9478139895
-1.9818801181
-1.1259289591
-2.8404897061
-2.3509165823
-2.6638419805
-3.3012627314
-2.9485465115
-1.6268183672
-4.2778171874
-4.4977132331
-4.9841805316
-4.4328513320
-3.2888259697
-4.2641437178
-2.8381808447
-3.4344293390
-2.0513619524
-1.6662385168
-2.9574840238
-1.2970931952
1.8069353535
0.8565139838
-0.1696503888
1.3296263354
0.8107303454
3.5768001414
4.0563752406
4.1865729494
3.5790969911
1.8203242855
2.9856706641
0.6430638003
2.9791426282
3.9187667033
0.6260552179
-0.2812959614
1.7976339756
3.8956927680
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6.3135133654
7.5104529846
-0.9053705407
-0.1778076312
-0.8160642795
-2.2648248755
-2.9644573318
-2.3077166842
-0.3673615873
0.9010714434
-2.8086614654
-4.0522058781
-2.8643367286
-0.1318869610
-0.7403869368
1.3499425537
1.7528475194
1.8866020855
2.0830813669
0.8129491403
1.9527448439
1.1266602776
2.8721493994
1.7647516070
2.3348315295
1.5585870798
2.3242039084
3.3030204391
3.2002568654
3.3306325839
2.9802060337
4.1392772508
-1.4306785787

-1.3201940955
-1.9286927007
2.8172860033
2.0679891548
1.3284339438
1.3622267080
2.1151599651
2.9067823423
3.3430417849
2.0153120533
0.7568980429
2.0866225894
3.4545561760
0.6834291292
0.0391111143
0.4107741840
0.3570318948
1.2375158409
4.0887369163
3.4593816288
4.9249483885
5.6373952321
5.4871251995
4.2768444251
4.9770672954
5.7466271209
4.3694329816
5.4780232710
3.0580507107
2.4919706333
2.3597688041
3.5730814276
4.0646817865

-0.2982006383
1.7889875371
3.8956531474
2.9841992035
1.9142024836
1.9568394000
2.8782136263
3.8456635449
4.6822795495
3.0911978397
1.2350018303
2.8606675219
4.5965160525
0.8902541470
0.2577167837
0.9130572357

-0.1103348733
1.3944277899

-0.3289198876

-0.0592754008

-1.6022395381

-1.5066470533

-1.7875007426

-2.4629016633
0.8840591735
0.9658460960
1.7936218448
0.8046388533

-0.4731524994
0.4510941434

-1.2827624403

-0.6971693825
1.2111580712

M06-2X/6-31G(d,p) Electronic E: -2154.452733 a.u.
M06-2X/6-31G(d,p) Gibbs free E: -2153.909057 a.u.
MO06-2X/cc-pVTZ  Electronic E: -2154.956474 a.u.

B
O
O

2.8930945370
2.2238769935
3.3985178185

-1.1426519063

-2.0390142932
-0.0645345471

-2.1817645509
-2.9702784274
-2.8898023306
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1.9453207534
3.1398453528
0.6028195524
0.2883458826
-0.1524428019
0.6541542647
1.8795117972
1.0167697760
1.7638405348
2.7777507360
4.4019043467
4.3001326626
5.2441322576
4.6222170322
2.8155290531
3.7091512663
2.4852150500
2.0374991056
-1.9088905737
-3.2899566676
-3.4487076279
-4.2371409414
-3.0224245763
-1.6432476622
-2.5941151673
-0.9657725256
-1.2057079018
-2.4130159357
-1.6069774802
-3.5601876667
-1.9288147426
-0.7083004857
-3.8919496482
-4.2116824053
-3.0756825514
-1.2892676849
-4.7882838932
-3.3318496082
2.5384837906
1.5504741208
0.8480539750

-1.3355413713
-0.3283278118
-0.6331275104
-0.1136958667
-1.3804755280
0.0935418559
-2.3408381851
-2.9958083445
-1.8251348202
-2.9589208060
-0.9590122512
-1.1307016592
-0.2827722575
-1.9127604389
0.9842331463
1.6133572752
0.8041345003
1.5276886393
2.1047370172
1.6300963143
0.5471627106
2.1077021474
1.9507704718
3.9667001861
4.4931859860
4.3048393545
4.2583115085
1.6076461595
1.9667379058
0.8483954562
1.5871466699
2.5588321861
0.4632058816
0.5532132091
0.8323709714
1.8802587741
-0.1228452856
0.5354214144
4.3415234615
3.4512562050
2.6161729483

-4.2067010992
-4.2897290329
-4.0148420340
-4.9238258934
-3.7598436247
-3.1957026034
-5.3419135400
-5.1999677159
-6.3001446410
-5.3784579148
-4.8694720161
-5.9441854346
-4.7049059337
-4.3814017186
-4.9810354790
-5.0148887930
-6.0087891139
-4.4416305848
1.6846793606
0.4948801930
0.4701932099
0.7631982615
-0.5160873114
1.6308709684
1.7579720144
2.4207476332
0.6712518039
3.4396184342
4.5311483164
3.7066631709
5.8307361966
4.3636975726
5.0044483539
2.8872277921
6.0695214962
6.6580060415
5.1847510825
7.0819441533
-0.0054239000
0.3837878619
-0.5786691129
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1.1167409409
2.1114858535
2.9058893008
3.0387714022
1.2916733740
0.5154301407
2.2797062045
3.6497302479
0.0677674841
-0.4828629525
-0.3323678654
-0.5300465990
0.4688963620
2.3716957556
3.0796910039
3.0109489224
4.0745735856
2.5238874434
2.9015400724
2.5765214703
3.6441978490
2.0910695864
2.1303729103
0.8844146033
0.5113955997
0.7027793086
0.3376884930
3.4231680810

'‘BuO-Bpin

M06-2X/6-31G(d,p) Electronic E:
M06-2X/6-31G(d,p) Gibbs free E:
MO06-2X/cc-pVTZ  Electronic E:

B
0
0
c
c
c
H
H

0.0160731023
0.6093882360
-1.2812244529
-0.2695757976
-1.6536358185
0.2059089083
-0.3749113872
1.2552106897

2.9730208090
3.8575528952
4.5188776203
4.9282130590
3.3767947657
2.4968416576
4.0604777280
5.2506909621
1.5268527906
1.0305301323
1.1834605423
0.1071464135
1.4096206999
-2.0491871268
-1.1643954851
-3.4288184467
-3.3763748778
-4.1198264196
-3.8232813806
-1.4221660428
-1.3122459266
-0.4400380981
-2.0481094722
-2.0855806827
-1.0605007474
-2.6316794648
-2.5772472830
1.5605678754

3.1641124245
2.7976106775
2.7161284532
1.8327970677
2.2174612222
0.4502160548
-0.3457269072
0.3318940647

-1.9626271890
-2.3166926063
-1.3507702296
0.7630432464
1.4355193913
-2.7355944821
-3.3730622876
-1.6404643830
-0.2359653730
-1.0352397525
1.1780854953
1.2866373450
1.8976867714
0.0686617494
-0.8402029685
-0.0279210875
0.2207144475
0.6654687968
-1.0422540400
1.4421225576
1.6561328745
1.4776237453
2.2189267416
-0.2749487834
-0.3775631776
-1.2019699720
0.5347349998
-0.7835855407

-644.138280 a.u.
-643.867313 a.u.
-644.375645 a.u.

-1.3051748019
-2.5011278281
-1.1985621167
-3.1120380713
-2.4940746655
-2.6693842274
-3.1432662775
-2.9509360896
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v

0.1261153577
-0.1823161088
0.8155015688
-0.9129294554
-0.3635920585
-2.3293894028
-2.7079842250
-3.1667279428
-1.6305912439
-2.6170571319
-3.5535545468
-2.8396025552
-2.2059836794
1.9726164266
0.5948096738
2.2277597135
1.5372747300
3.2505003310
2.0878688416
2.1621874756
1.4841946636
1.9403832726
3.1908775105
2.8763136857
2.6409792754
2.7387592429
3.9253131011

0.3431257962
1.9688675173
1.6776793019
1.3147348096
2.9972053144
3.3638992289
3.0407979998
3.7284362906
4.1917731662
1.0547093717
1.4183466865
0.5908432275
0.2984210466
4.2881464980
3.8781082022
5.2244733403
6.0716556909
5.6102046080
4.6997127421
5.0266613132
5.8823857858
4.3603621406
5.3844298144
3.0575021243
2.3830823752
2.5242377738
3.3554007765

-1.5834494124
-4.6229456908
-4.9605971484
-5.1091995018
-4.9388021079
-3.2446209242
-4.2182695891
-2.6453825745
-3.3969379608
-2.3197114644
-1.8899489285
-3.2859858137
-1.6495031679
-0.3203551015
-0.3163039102
-1.5001375735
-1.4572374696
-1.4603772759
-2.4475741969

1.0001227851

1.0515567325

1.8376486400

1.0956471130
-0.3804637435

0.4480123125
-1.3236771352
-0.2962088143

MO06-2X/6-31G(d,p) Electronic E: -1477.104563 a.u.
MO06-2X/6-31G(d,p) Gibbs free E: -1476.715338 a.u.
MO06-2X/cc-pVTZ  Electronic E: -1477.454668 a.u.

B
O
O

-0.1538988672
0.5232486550
-1.2833404841
-0.1358278976
-1.5639474630
0.6023354815
0.1620070090
1.6435697252
0.6027966932

3.6811063256
3.0977289699
2.7048970931
1.9263290673
2.0667193444
0.6991168728
-0.2413984897
0.7326633700
0.7084013522

-1.5510228844
-2.7070499439
-1.2795135703
-3.1359407362
-2.5148572645
-2.5848890640
-2.9310587224
-2.9160866491
-1.4883395345

S235



A rIrroOoIrrrxrOIrIrrrOO0COIXTIITITTOIITITOIITTITOOo0OOHIIITITIIO0OI DIITTCGOIIITITO0

-0.1230362848
0.9062180182
-0.7097202150
-0.5215408851
-2.4714961567
-2.7882484367
-3.3641209965
-1.9575738031
-2.2755593623
-3.2670827416
-2.4089032732
-1.7135301184
2.0530311953
0.6554219461
2.4565881594
1.9649959314
3.5405755299
2.1765030794
2.3896699024
1.8315087407
2.1254222371
3.4583761112
2.8156966273
2.5082585645
2.5947644989
3.8956179183
-1.3659782524
-0.6122695250
-2.3462606285
-3.0386751720
-2.9239719665
-1.7884259888
-2.1657013697
-2.7780972333
-2.8092854886
-1.4722779363
-0.4397275040
0.2484746555
0.1460841664
-1.0092076315
-0.7338271636

1.8724512333
1.7585726285
1.0262886642
2.7974446474
2.9689082226
2.4724286278
3.2102795730
3.9015796443
0.7460450308
0.9427409873
0.1691012832
0.1272569277
3.9322028482
3.6696969511
5.0111333606
5.9587362690
5.1610584842
4.7071175818
4.3925265483
5.2991126540
3.6122979552
4.5993294081
2.6407751681
1.8397670966
2.3301663841
2.7830915127
5.8747494914
5.0055668028
6.5859950540
5.8599659270
7.3536606220
7.0565068037
5.1722205667
5.9045327382
4.3956452459
4.7247012564
6.9085482542
6.4080800871
7.4156935148
7.6591349068
2.0996091312

-4.6606729151
-5.0120892463
-5.0360118574
-5.0794594557
-3.3575470147
-4.2800916494
-2.7705805590
-3.5986844753
-2.2410272950
-1.8204136280
-3.1619652695
-1.5338981542
-0.2809210262
-0.2891432312
-1.2902622442
-1.0675662350
-1.2492779739
-2.3004275978

1.1390839842

1.3896205280

1.8660686777

1.2474128043
-0.5945575110

0.0918823552
-1.6159868144
-0.4843579233
-1.0918462812
-1.9037856766
-2.0302421705
-2.4664588718
-1.5051438216
-2.8441939258

0.0174885640

0.5532199484
-0.4003138000

0.7402497665
-0.4428575020

0.2443705928
-1.2148015962

0.1157789369

1.0431009334

S236
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M06-2X/6-31G(d,p) Electronic E: -1510.278684 a.u.
M06-2X/6-31G(d,p) Gibbs free E: -1510.026525 a.u.
MO06-2X/cc-pVTZ  Electronic E: -1510.563598 a.u.

Si

C
H
H
H
C
H
H
H
C
C
C
C
H
C
H
C
H
H
H
C
C
C
C
c
c
H
H
H
H
H
C
H
c
H
H
K

-1.9235559222
-3.2973452517
-3.4405425860
-4.2510539952
-3.0362700259
-1.6857126256
-2.6445798931
-1.0128473366
-1.2567420147
-2.4105808287
-1.6072817489
-3.5451502188
-1.9196149519
-0.7186766159
-3.8672665916
-4.1939875304
-3.0539421061
-1.2826649948
-4.7536857111
-3.3026767325
2.5658865276
1.5191648154
0.8172986322
1.1086309569
2.1575365169
2.9834797274
3.0764082683
1.2258522117
0.4986293867
2.3488555987
3.7692738426
0.0636553298
-0.4576728225
-0.3316245324
-0.5135129539
0.4651679501
3.2461602263

2.1098169889
1.6153990189
0.5304041941
2.0792254175
1.9397846207
3.9758786324
4.4866166016
4.3235357253
4.2781545413
1.6019778239
1.9740744611
0.8249825389
1.5894268898
2.5805837859
0.4348463571
0.5194363288
0.8168317587
1.8925361898
-0.1652495508
0.5158666724
4.3331537921
3.5120045642
2.6729217127
3.0104889359
3.8324863453
4.4478901856
4.9148466764
3.4772861567
2.5521938085
4.0205897886
5.1357258775
1.5680311951
1.0440216612
1.2159618495
0.1379692573
1.4528772987
1.5109118983

1.6852391651
0.4963548868
0.4717187062
0.7655562534
-0.5151637448
1.6337294330
1.7644835138
2.4235213377
0.6735155890
3.4405133384
4.5295905580
3.7101491694
5.8299602579
4.3598673112
5.0088181138
2.8924621170
6.0715827600
6.6555859734
5.1915403776
7.0846327680
-0.0047272411
0.3784220337
-0.5842618223
-1.9712009022
-2.3183253699
-1.3450686383
0.7606395219
1.4229454766
-2.7463710410
-3.3729482345
-1.6313407615
-0.2398585076
-1.0396509384
1.1732002810
1.2696330468
1.8939748227
-0.7565876109

S237



4-CN-Py

M06-2X/6-31G(d,p) Electronic E:
M06-2X/6-31G(d,p) Gibbs free E:
MQ06-2X/cc-pVTZ  Electronic E:

C
C
C
C
C
N
H
H
H
H
C
N

TS2

-0.0478608741
-0.0887461829
-0.3974685094
-0.6503372289
-0.5803987107
-0.2867318411

0.1885438712

0.1120996634
-0.8928638084
-0.7711569860
-0.4549127343
-0.5010066588

-0.7502771076
0.6288010463
1.4210865517
0.8065713791

-0.5816936387

-1.3543611092

-1.4004238936
1.0763873644
1.3946755854

-1.0965656017
2.8556630597
4.0068743642

-340.383803 a.u.
-340.325538 a.u.
-340.512760 a.u.

-8.1029634103
-8.2826088435
-7.1761185189
-5.9489570432
-5.8910595734
-6.9380140507
-8.9412459153
-9.2485908577
-5.0719760502
-4.9531081291
-7.2991643499
-7.3977342576

MO06-2X/6-31G(d,p) Electronic E: -1850.673186 a.u.
MO06-2X/6-31G(d,p) Gibbs free E: -1850.338315 a.u.

M06-2X/cc-pVTZ

Si

C
H
H
H
C
H
H
H
C
C
C
C
H
C
H
C
H
H
H

2.2565680921
1.4093124330
0.3307428159
1.5705202256
1.7973248366
4.1207979208
4.3806714407
4.6437804040
4.5078069419
1.5885384107
2.3863140870
0.2570112048
1.8776595326
3.4254728884
-0.2652624926
-0.3939509498
0.5472575949
2.5158209788
-1.3079182560
0.1426739145

-1.0948698283
-1.4210152466
-1.2485604888
-2.4482035895
-0.7430727914
-1.3172680535
-2.3585853776
-1.0183556045
-0.7002167562
-2.2529434841
-2.6200640328
-2.6917091647
-3.3917218931
-2.2999803746
-3.4504754860
-2.4264919350
-3.8047652205
-3.6664670225
-3.7494512874
-4.3939569625

Electronic E: -1851.082102 a.u.

1.1519072471
2.8000115047
2.7308795385
3.1390054657
3.5670741823
1.3157569089
1.5269153217
0.4023072832
2.1324893101
-0.1731421025
-1.2668992243
-0.1640824376
-2.3083710382
-1.3092667573
-1.2083085412
0.6665347795
-2.2813901589
-3.1429270871
-1.1930653889
-3.0984148427

S238
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-0.2364551792
0.4210011419
-0.2535696460
-1.6448912176
-2.3002792395
-1.6081304442
0.3288708132
1.4805854494
-2.1876307420
-3.3555669334
-2.1078237462
0.3572969930
-0.2242577602
1.8515086288
2.2460227086
2.3978306678
-1.4658862982
-0.2003336298
-1.6512229202
0.4051665983
-2.2708283384
-2.2560790266
-0.3349448315
1.4434470085
-3.3579145849
0.1540388330
0.3895505377
0.7471359914
-1.6543118577

3.4187539226
2.6615209743
1.6586091021
1.5059536619
2.2827649916
3.2509832565
4.1423177575
2.8276211301
0.7310330432
2.1088668298
3.8171748853
0.8933896589
0.0016664213
0.6637622475
0.7407253515
1.4013838191
4.4108491852
1.6447885066
1.6304133157
0.7524328051
0.5103748498
2.4240253970
-0.3115497997
0.8666794539
0.4411970602
-1.0675078608
2.9466754081
4.0150682821
-0.5076500569

3.3631899303
2.3990705570
1.6478894052
1.9141545604
2.8654750294
3.6048573150
3.9445193161
2.2400303138
1.3818729195
3.0584133131
4.3836735177
0.5887086157
0.3442924388
0.5747778898
-0.4495631672
1.1705609191
0.8088464363
-1.2004703987
-1.2702128961
-2.1744095334
-1.7883433355
-0.8403145973
-2.6243878444
-2.4594062850
-1.7286692954
-3.2373220775
-0.9839751691
-0.6949186418
-2.4001921989

M06-2X/6-31G(d,p) Electronic E: -1157.960030 a.u.
MO06-2X/6-31G(d,p) Gibbs free E: -1157.627703 a.u.
M06-2X/cc-pVTZ  Electronic E: -1158.295067 a.u.

Si

C
H
H
H
C
H

-1.5875438601
-2.9210988897
-3.3472922485
-3.7369400859
-2.5043913207
-0.7765021504
-1.4900194946

2.3653456104
2.5451210980
1.5780661678
3.1833682436
3.0082906910
4.0306047825
4.6977602064

1.6108501469
0.2937957794
0.0081193323
0.6461983855
-0.6061615934
1.9423540003
2.4356845336

S239



0.0960943033
-0.4403786659
-2.3606177222
-1.6142423613
-3.6747889818
-2.1542564106
-0.5916721892
-4.2241123753
-4.2850695905
-3.4632146098
-1.5576654254
-5.2454321627
-3.8883880517

24177841140

1.8641845132

0.8006702768

0.3163799697

0.8616639396

1.9122368427

3.2399391058

2.2581937444
-0.5032823792

0.4642282466

2.3374535731

0.1450388096
-0.7408966624
-0.3527052039
-0.8513175001

0.5048496046

1.0112562689

0.4585412595

2.3399511684

1.2390471742
-0.5774131173

3.0383870346

2.8343402965

0.8146412303

4.0772215971

2.5177793862

3.9298697673
4.5044931611
1.7412448853
1.7268607736
1.2577696523
1.2465625362
2.1004366900
0.7764380853
1.2581731419
0.7698034963
1.2453833534
0.4085585937
0.3958593389
4.2047113864
2.9400476817
2.5118231446
3.3793525032
4.6518655529
5.0689224624
4.5209967682
2.2767176145
3.0563887688
5.3150959108
6.0595399622
1.1640699213
1.1245690335
1.0328045581
0.0643828734
1.0140212759
-0.0270348640
-1.3117944760
0.0736330392
-2.4020714032
-1.4641682261
-1.0854776863
1.0359127947
-3.4035971017
-1.0151280117
-2.3104227579

2.5953803283
1.0150304551
3.2118718763
4.3999075715
3.2624451707
5.5891419846
4.4000007680
4.4490667375
2.3621174632
5.6143814937
6.4961526428
4.4646620031
6.5405105532
0.0038297666
0.1695457368
-0.6337325089
-1.6132599114
-1.7773559899
-0.9664302946
0.6378928545
0.9355499830
-2.2504387925
-2.5389319296
-1.0894813655
-0.4076257938
-1.0568576763
1.0518101794
1.1810150397
1.7366324724
-0.8060003508
-0.7842993238
-1.2132150624
-1.1445456167
-0.4952719415
-1.5514545930
-1.2800951293
-1.1316229810
-1.8673570901
-1.5213323140

S240
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MO06-2X/6-311G(d,p) Electronic E:
M06-2X/6-311G(d,p) Gibbs free E:
MO06-2X/cc-pVTZ  Electronic E:

rI r r oOIrrIroIrrTrooonoIrTTrxrxroxrIrTr0OxTTTTOIITITO0OOOOOD

0.0160731023
0.6093882360
-1.2812244529
-0.2695757976
-1.6536358185
0.2059089083
-0.3749113872
1.2552106897
0.1261153577
-0.1823161088
0.8155015688
-0.9129294554
-0.3635920585
-2.3293894028
-2.7079842250
-3.1667279428
-1.6305912439
-2.6170571319
-3.5535545468
-2.8396025552
-2.2059836794
1.9726164266
0.5948096738
2.2277597135
1.5372747300
3.2505003310
2.0878688416
2.1621874756
1.4841946636
1.9403832726
3.1908775105
2.8763136857
2.6409792754
2.7387592429
3.9253131011

3.1641124245
2.7976106775
2.7161284532
1.8327970677
2.2174612222
0.4502160548
-0.3457269072
0.3318940647
0.3431257962
1.9688675173
1.6776793019
1.3147348096
2.9972053144
3.3638992289
3.0407979998
3.7284362906
4.1917731662
1.0547093717
1.4183466865
0.5908432275
0.2984210466
4.2881464980
3.8781082022
5.2244733403
6.0716556909
5.6102046080
4.6997127421
5.0266613132
5.8823857858
4.3603621406
5.3844298144
3.0575021243
2.3830823752
2.5242377738
3.3554007765

-644.138280 a.u.
-643.867313 a.u.
-644.375645 a.u.

-1.3051748019
-2.5011278281
-1.1985621167
-3.1120380713
-2.4940746655
-2.6693842274
-3.1432662775
-2.9509360896
-1.5834494124
-4.6229456908
-4.9605971484
-5.1091995018
-4.9388021079
-3.2446209242
-4.2182695891
-2.6453825745
-3.3969379608
-2.3197114644
-1.8899489285
-3.2859858137
-1.6495031679
-0.3203551015
-0.3163039102
-1.5001375735
-1.4572374696
-1.4603772759
-2.4475741969

1.0001227851

1.0515567325

1.8376486400

1.0956471130
-0.3804637435

0.4480123125
-1.3236771352
-0.2962088143

S241
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M06-2X/6-31G(d,p) Electronic E:
M06-2X/6-31G(d,p) Gibbs free E:
MO06-2X/cc-pVTZ  Electronic E:

Z O I T T O I O I O OO0O0

TS3

2.3830443673
2.4893321400
2.6522034633
2.8657452727
2.2771128742
3.0277924121
2.5648500783
3.1344680400
2.9495674561
3.2374268212
3.4280972474
1.9931804179
1.6798575194

-2.8087165656
-4.1800059336
-2.2996272696
-5.0386519449
-4.5575104042
-3.1680854093
-1.2339379055
-4.5344559602
-6.1026668629
-2.7781708606
-5.2088537061
-1.9137438391
-1.1945874884

-324.354201 a.u.
-324.284068 a.u.
-324.476106 a.u.

1.0009027228
0.7460307929
2.2757704385
1.7714726946
-0.2480402213
3.2932404793
2.4557299191
3.0423133209
1.5787731626
4.2833574981
3.8399356662
-0.0577041200
-0.9082031038

M06-2X/6-31G(d,p) Electronic E: -1834.629941 a.u.
MO06-2X/6-31G(d,p) Gibbs free E: -1834.283733 a.u.

M06-2X/cc-pVTZ

2.2643684178
1.4653687913
0.3861484419
1.6336805431
1.8810557852
4.1289988307
4.3762276424
4.6287400695
4.5525336514
1.5406338452
2.2573126365
0.2363465812
1.6963515698
3.2728456122
-0.3361552320
-0.3520055418
0.3936479656
2.2715930184
-1.3529677355

-1.0253967990
-1.2382155707
-1.0619352189
-2.2430295265
-0.5160925598
-1.2684131000
-2.2888076899
-1.0729024231
-0.5814641167
-2.2639008419
-2.6306960780
-2.7576844547
-3.4514760009
-2.2661663052
-3.5737623587
-2.4921450002
-3.9210817593
-3.7218567709
-3.9336873318

Electronic E: -1835.028624 a.u.

1.1376351798
2.8286954602
2.7841353649
3.2271155146
3.5388855666
1.2678748842
1.5746386660
0.3144199066
2.0070920551
-0.0847818979
-1.2331563332
0.0519058207
-2.2075849678
-1.3752342027
-0.9206195798
0.9278881267
-2.0537826322
-3.0880377653
-0.7969029488

S242
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-0.0499969450
-0.2594601754
0.4116428322
-0.2601279621
-1.6572043226
-2.3256998795
-1.6405924550
0.2997286887
1.4794808222
-2.1925300588
-3.3875633428
-2.1537577439
0.3611564706
-0.1949393209
1.8585317982
2.2271431440
2.4078189899
-1.4156100931
-0.1289491757
-1.5922758260
0.4837655002
-2.2477532326
-2.1561146172
-0.1937763472
1.4829673130
-1.5455409379
-3.3345448205
0.3070384323
-2.0604374097
0.4602643391
0.8165474426

-4.5558143170
3.1497412721
2.4703567261
1.5651046984
1.4043553791
2.0961266878
2.9816088625
3.8050427010
2.6241838533
0.6915111136
1.9213688193
3.4859048256
0.9060609299
0.0057920875
0.6771861935
0.6534254439
1.4780491267
4.3381890918
1.7633206867
1.8117235156
0.9372740068
0.6749492523
2.6972999083

-0.1848323466
1.1621806411

-0.3979572460
0.6439113674

-0.8996194301

-1.2947481703
3.0681426701
4.1273755559

-2.8147387434
3.4212445373
2.4096838095
1.5459307894
1.7612484888
2.7706791455
3.6094727002
4.0834340104
2.2991810552
1.1430603325
2.9226607087
4.4215467223
0.4120869943
0.1288472170
0.4240999460

-0.6121235014
0.9299700464
0.8881365219

-1.2167483191

-1.3296922383

-2.2659701453

-1.7687893345

-1.0474294613
-2.6700468391

-2.6183731610
-2.3234052005

-1.7251569567

-3.3182199840
-2.6463782999

-0.9827187164

-0.6629333421

M06-2X/6-31G(d,p) Electronic E: -1141.924810 a.u.
MO06-2X/6-31G(d,p) Gibbs free E: -1141.580711 a.u.
MQ06-2X/cc-pVTZ  Electronic E: -1142.251440 a.u.

Si

I T T O

-1.5799681033
-2.9167448641
-3.3374376321
-3.7357076265
-2.5018292953

2.3557722201
2.5258235173
1.5555647892
3.1610947682
2.9878175538

1.6083736701
0.2926860782
0.0096664469
0.6432790040
-0.6087533478

S243



I T OxT 00T oo oo xT O0oII0CIIT I IT T OoOooo0o0oooITT T o IO O00O0Oo0TTIT 0

-0.7838481113
-1.5034591548

0.0892565206
-0.4506441675
-2.3524199224
-1.6065512305
-3.6652597693
-2.1454781517
-0.5848481642
-4.2136918417
-4.2752078672
-3.4532027018
-1.5489775915
-5.2340831555
-3.8776331280

2.4081385039

1.8610665194

0.8077491700

0.3273665553

0.8657319346

1.9063140941

3.2221373859

2.2521105348
-0.4848356047

0.4703376208

2.3260001207

0.1566768417
-0.7327021811
-0.3386006734
-0.8307061074
0.5200293776
1.0204641199
0.4296574142
2.3622609086
1.1566764784
0.6210064131
3.0968149796
2.8416553610
2.5012336760
0.6738589070
4.1399465146

4.0296684338
4.6927440379
3.9387892130
4.5023316173
1.7365886350
1.7302177742
1.2498823580
1.2549047014
2.1061707800
0.7733526144
1.2438205272
0.7748844665
1.2601155528
0.4028231324
0.4048173014
4.2165156992
2.9491102532
2.5088403306
3.3699016490
4.6451678457
5.0731959365
4.5411264909
2.2922282495
3.0387325915
5.3023347750
6.0661614698
1.1584508377
1.1246606889
1.0302868516
0.0586625821
1.0156773252
-0.0363756736
-1.3063355477
0.0680242648
-2.4367223117
-1.4063715336
-1.0657646408
1.0404365050
-2.3209418049
-3.4089551524
-0.9600615163

1.9356953112
2.4257453425
2.5895042954
1.0066497272
3.2129583193
4.4013794025
3.2662443569
5.5931398400
4.3994184052
4.4552831866
2.3656984373
5.6208693508
6.5002562437
4.4725256805
6.5489423565
0.0097508691
0.1764137606
-0.6341167197
-1.6215957454
-1.7870907212
-0.9690188525
0.6502551375
0.9493262534
-2.2641312721
-2.5550889434
-1.0926644054
-0.4084699723
-1.0533413214
1.0524983994
1.1835819637
1.7361647489
-0.8113605617
-0.8235508179
-1.1792069962
-1.1734060324
-0.5612069645
-1.5277710635
-1.2073714322
-1.5231263818
-1.1772726091
-1.8092819144

S244



H 3.0737818096  -3.2013963290  -1.7961055022

KCN

M06-2X/6-31G(d,p) Electronic E: -692.734024 a.u.
M06-2X/6-31G(d,p) Gibbs free E: -692.748942 a.u.
MO06-2X/cc-pVTZ  Electronic E: -692.839335 a.u.

K  -3.1846179302 -2.7828783310 2.6150123819
C  -1.5093394033  -3.5925552154 0.8281760446
N  -0.7503293965 -3.9579759636 0.0193989535
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