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A. General Information

All purchased reagents and solvents were used without further purification unless otherwise noted.

Melting points were measured with a melting point instrument and were uncorrected. 'H and '3C

NMR spectra were recorded using a Bruker DRX-400 spectrometer using CDCl; or DMSO-dj as

solvent. The chemical shifts are referenced to signals at 7.26 and 77.0 ppm, respectively. GC-MS

was obtained using electron ionization. TLC was performed by using commercially prepared 100-

400 mesh silica gel plates and visualization was effected at 254 nm. The data of HRMS was

carried out on a high-resolution mass spectrometer (LCMS-IT-TOF). IR spectra were obtained

either as potassium bromide pellets or as liquid films between two potassium bromide pellets with

a Bruker TENSOR 27 spectrometer.
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B. Optimization of Reaction Conditions

Table S1. Optimization of Reaction Conditions for Monoalkynylation”

L, .,

+ /T”:’S palladium(ll) catalyst TIPS %
X

H
O additive, solvent O
2a, X =Br,

2b, X =Cl

1a % X=1 3a
entry catalyst additive solvent yield (%)?
1 Pd(OAc), Cu(OAc), toluene n.d.
2 Pd(OAc), AgOAc toluene 76
3 PdCl, AgOAc toluene 54
4 Pd(PPh;),Cl, AgOAc toluene 62
5 Pd(OAc), AgOAc DCE 53
6 Pd(OAc), AgOAc CH;CN trace
7 - AgOAc toluene n.d.
8 Pd(OAc), - toluene n.d.
9c Pd(OAc), AgOAc toluene 84(80)
104 Pd(OAc), AgOAc toluene 69(63)
11¢ Pd(OAc), AgOAc toluene 37(31)

@ Reaction conditions: a mixture of 1a (0.2 mmol), 2a (0.2 mmol), additive (0.4 mmol, 2 equiv),
catalyst (0.01 mmol, 5 mol %) and solvent (1.5 mL) was sealed in a 25 mL Schlenk tube at 100 °C
for 12 h under N,. ? Determined by GC using dodecane as an internal standard. Numbers in
parentheses are yields of isolated products. n.d. = not detected. ¢ 1a (0.2 mmol), 2a (0.14 mmol),
AgOAc (0.28 mmol, 2 equiv) and catalyst (0.007 mmol, 5 mol %) were used. ¢ Using the

corresponding alkynyl chloride (2b). ¢ Using the corresponding alkynyl iodide (2¢).
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Table S2. Optimization of Reaction Conditions for Dialkynylation”

E NH2

TIPS NH;
y / PA(OAC), (5Mol%) o 1ypg TS
O AgOAC (4 equiv), Toluene X F
1a 2a 4a

entry 1a (mmol) 2a (mmol)  AgOAc (mmol) solvent yield” (%)

1 0.2 0.14 0.56 toluene <5
2 0.2 0.2 0.8 toluene 9

3 0.2 0.25 0.8 toluene 12
4 0.2 03 0.8 toluene 31
5 0.2 0.35 0.8 toluene 52
6 0.2 0.4 0.8 toluene 64
7 0.2 0.45 0.8 toluene 72
8 0.2 0.5 0.8 toluene 82
9 0.2 0.55 0.8 toluene 81

@Reaction conditions: a mixture of 1a (0.2 mmol), 2a (0.14-0.55 mmol), AgOAc (4 equiv),
Pd(OAc), (5 mol %) and toluene (1.5 mL) were sealed in a 25 mL Schlenk tube at 100 °C for 12 h

under N,. %isolated yield.

NHZ
hed

1a 2a 4a

TIPS
/ Pd(OAc), (5 mol%) TIPS
AgOAc (2-4.5 equiv), Toluene AS

TIPS

\ #

entry 1a (mmol) 2a (mmol) AgOAc (mmol) solvent  yield’ (%)

1 0.2 0.5 0.4 toluene <21
2 0.2 0.5 0.5 toluene 36
3 0.2 0.5 0.6 toluene 53
4 0.2 0.5 0.7 toluene 67
5 0.2 0.5 0.8 toluene 82
6 0.2 0.5 09 toluene 81

@Reaction conditions: a mixture of 1a (0.2 mmol), 2a (0.5 mmol), AgOAc (2-4.5 equiv), Pd(OAc),
(5 mol %) and toluene (1.5 mL) were sealed in a 25 mL Schlenk tube at 100 °C for 12 h under N,.

bisolated yield.
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C. General Procedure for the Synthesis of 3 and 4

1. Monoalkynylation of Biaryl-2-amines

R1—'\ | \—R1
N NH TIPS HN" TIPS
2, / Pd(OAc), 2 4
5 z AgOAc, toluene T
R | R
X =
1 2a 3

Biaryl-2-amines 1 (0.2 mmol), (bromoethynyl)triisopropylsilane 2a (0.14 mmol), Pd(OAc), (0.007
mmol, 5 mol %), AgOAc (0.28 mmol, 2 equiv) and toluene (1.5 mL) were sealed in a Schlenk
tube under N, atmosphere. After this, the mixture was stirred at 100 °C (oil bath temperature) for
12 h. After the reaction was completed (monitored by TLC), the resulting mixture were cooled to
room temperature and extracted with ethyl acetate. The combined organic layers were evaporated
under vacuum. The desired products 3 were obtained in the corresponding yields after purified by

column chromatography on silica gel with mixture of petroleum ether and ethyl acetate.

2. Dialkynylation of Biaryl-2-amines

NHZ /TIPS Pd(OAc),
4,
H AgOAc, toluene

2a

Biaryl-2-amines 1 (0.2 mmol), (bromoethynyl)triisopropylsilane 2a (0.5 mmol), Pd(OAc), (0.01

mmol, 5 mol %), AgOAc (0.8 mmol, 4 equiv) and toluene (1.5 mL) were sealed in a Schlenk tube

under N, atmosphere. After this, the mixture was stirred at 100 °C (oil bath temperature) for 12 h.

After the reaction was completed (monitored by TLC), the resulting mixture were cooled to room

temperature and extracted with ethyl acetate. The combined organic layers were evaporated under

vacuum. The desired products 4 were obtained in the corresponding yields after purified by

column chromatography on silica gel with mixture of petroleum ether and ethyl acetate.
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D. Intermolecular Kinetic Isotope Effect Experiment

[1,1-biphenyl]-2-amine 1a (0.2 mmol), [1,1-biphenyl]-2,3"4",5",6"d;s-2-amine 1a-ds (0.2 mmol),

(bromoethynyl)triisopropylsilane 2a (0.14 mmol), Pd(OAc), (0.007 mmol, 5 mol %), AgOAc

(0.28 mmol, 2 equiv) and toluene (1.5 mL) were sealed in a Schlenk tube under N, atmosphere.

After this, the mixture was stirred at 100 °C (oil bath temperature) for 1.5 h, the resulting mixture

were cooled to room temperature and extracted with ethyl acetate. The combined organic layers

were evaporated under vacuum. Then the resulting residue was purified by column

chromatography on silica gel with petroleum ether/EtOAc (40/1) as eluent to afford a mixture of

3a and 3a-d, in 25% isolated yield (12.2 mg). The KIE value (Kx/Kp = 2) was determined on the

basis of 'TH NMR analysis. Data for compounds 3a/3a-ds: "H NMR (400 MHz, CDCl;) 6 7.61 (d, J

= 7.8 Hz, 0.7H), 7.35 (m, J = 14.8, 7.4, 6.0 Hz, 2H), 7.15-7.09 (m, 2H), 6.78 (m, J = 7.6, 0.8 Hz,

1H), 6.73 (d, J= 7.8 Hz, 1H), 3.44 (s, 2H), 0.97 (s, 21H).

2'-((Triisopropylsilyl)ethynyl)-[1,1 -biphenyl]-2-amine 3a (0.2 mmol), 2"-((triisopropylsilyl)eth-

ynyl)-[1,1 -biphenyl]-3',4",5",6-d,-2-amine 3a-d, (0.2 mmol), (bromoethynyl)triisopropylsilane 2a

(0.5 mmol), Pd(OAc), (0.01 mmol, 5 mol %), AgOAc (0.8 mmol, 4 equiv) and toluene (1.5 mL)

were sealed in a Schlenk tube under N, atmosphere. After this, the mixture was stirred at 100 °C

(oil bath temperature) for 1.5 h, the resulting mixture were cooled to room temperature and

extracted with ethyl acetate. The combined organic layers were evaporated under vacuum. Then

the resulting residue was purified by column chromatography on silica gel with petroleum

ether/EtOAc (40/1) as eluent to afford a mixture of 4a and 4a-d; in 21% isolated yield (15.6 mg).

The KIE value (Kiz/Kp = 5) was determined on the basis of 'H NMR analysis. Data for

compounds 4a/4a-d;: 'H NMR (400 MHz, CDCl;) 6 7.58 (d, J= 7.8 Hz, 1.7H), 7.29 (d, J = 6.5
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7.8 Hz, 1H),

7.6 Hz, 1H), 6.70 (d, J =

Hz, 0.8H), 7.08 (m, J = 7.6, 7.2, 2.2 Hz, 2H), 6.76 (t, J

3.43 (s, 2H), 0.97 (s, 42H).
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E. X-ray Crystallographic Analysis

1. X-ray Crystallographic Analysis for Product 30

The X-ray crystallographic structures for 30. ORTEP representation with 50% probability thermal
ellipsoids. Solvent and hydrogen are omitted for clarity. Crystal data have been deposited to

CCDC, number 1560805.

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient
F(000)

Crystal size

Theta range for data collection

C;3H35NSi

473.71

373(10) K
0.71073 4
Triclinic, P_;

a=9.0089(6) (2) 4 alpha=98.702 (4) deg.
b=13.9567 (6) 4 beta =99.193 (4) deg.
¢ =22.3783 (10) A gamma = 99.700 (4) deg.

2691.6 (2) 4°
4,1.169 Mg/m?
0.109 mm!

1016
0.14x0.12%0.10 mm

3.315 t0 29.544 deg.
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Limiting indices

Reflections collected / unique
Completeness to theta = 25.00
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

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

R indices (all data)

-11<h<12,-17<k <17,-28<1<30
25384 / 12544 [R(int) = 0.1029]
99.8%

Full-matrix least-squares on F2
25385/15/651

1.033

R;=0.0728, wR,=0.1708

R;=0.1029, wR, =0.1909

2. X-ray Crystallographic Analysis for Product 4b

The X-ray crystallographic structures for 4b. ORTEP representation with 50% probability thermal

ellipsoids. Solvent and hydrogen are omitted for clarity. Crystal data have been deposited to

CCDC, number 1560853.

€30

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system, space group

Cyo Hss N Si
606.03
378(10) K
0.71073 4

Monoclinic, P;
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Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 25.00
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

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

R indices (all data)

a=15.3730 (8) (2) 4 alpha = 90.000 (4) deg.
b=7.7388 (4) 4 beta=101.174 (4) deg.
¢ =32.2857 (16) A gamma = 90.000 (4) deg.

3768.2 (3) A3

4,1.068 Mg/m3

0.120 mm-!

1320

0.18x0.16%0.12 mm

3.264 to 24.999 deg.
-17<h<18,-9<k<8,-38<1<38
16703 / 6618 [R(int) = 0.1200]
99.6%

Full-matrix least-squares on F2
16703 /0 /400

1.014

R;=0.0955, wR, = 0.2496

R;=0.1200, wR, =0.2730
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F. Characterization Date for All Products
2'-((Triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2-amine (3a)

O 3a as a brown oil (39.1 mg, 80% yield); R, = 0.3 (petroleum ether/ethyl
HN TIPS

O acetate = 35/1, v/v); '"H NMR (400 MHz, CDCl3) 6 7.61 (d, J = 7.8 Hz, 1H),
7.40-7.28 (m, 3H), 7.15-7.08 (m, 2H), 6.78 (m, J = 7.4, 3.8 Hz, 1H), 6.73 (d, /= 7.8 Hz, 1H), 3.11
(s, 2H), 0.96 (s, 21H); '3C NMR (100 MHz, CDCl;) § 143.6, 142.3, 133.2, 130.6, 130.2, 128.7,
128.6,127.2,127.0, 123.3, 118.4, 115.7, 105.4, 94.0, 18.5, 11.2; vyax (KBr)/cm! 3470, 3059, 2939,
2863, 2154, 1616, 1464, 1263, 752, 666, 454; HRMS (ESI) m/z: caled for C,3H3,NSi [M+H]*
350.2299; found 350.2304.
2'-((Triisopropylsilyl)ethynyl)-[1,1":4",1'"-terphenyl]-2-amine (3b)

O 3b as a brown oil (47.0 mg, 79% yield); R,= 0.3 (petroleum ether/ethyl acetate

HaN TIPS

O =35/1, v/v); 'H NMR (400 MHz, CDCl;) 6 7.83 (d, J= 2.0 Hz, 1H), 7.66-7.60
Ph
(m, 3H), 7.49-7.37 (m, 4H), 7.14 (dd, J = 12.2, 4.5 Hz, 2H), 6.81 (t,J = 7.8 Hz,
1H), 6.75 (d, J = 7.8 Hz, 1H), 3.60 (s, 2H), 0.99 (s, 21H); '3C NMR (100 MHz, CDCl;) § 143.8,
141.2, 140.3, 140.1, 140.0, 131.7, 130.6, 128.8, 128.7, 127.6, 127.5, 127.1, 126.6, 123.7, 118.4,
115.6, 105.4, 94.1, 18.5, 11.2; vnax (KBr)/em! 3472, 3306, 3029, 2933, 2863, 2152, 1674, 1546,
1383, 1304, 1257, 748, 667, 458; HRMS (ESI) m/z: calcd for CpoH3¢NSi [M+H]* 426.2621; found
426.2618.
4'-Ethyl-2'-((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2-amine (3¢)
O 3¢ as a brown oil (39.6 mg, 75% yield); R, = 0.3 (petroleum ether/ethyl
HoN TIPS
=
O acetate = 35/1, v/v); 'H NMR (400 MHz, CDCls) 6 7.43 (s, 1H), 7.25-7.19 (m,
Et

2H), 7.10 (dd, J = 11.9, 4.5 Hz, 2H), 6.75 (t, J = 7.4 Hz, 1H), 6.70 (d, J = 7.8
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Hz, 1H), 3.38 (s, 2H), 2.66 (q, J = 7.6 Hz, 2H), 1.27 (t, J = 7.6 Hz, 3H), 0.96 (s, 21H); '3C NMR
(100 MHz, CDCl;) ¢ 143.9, 143.3, 139.6, 132.4, 130.7, 130.1, 128.5, 128.4, 127.0, 123.1, 118.3,
115.5, 105.8, 93.3, 28.4, 18.5, 15.4, 11.2; vinax (KBr)/em! 3487, 3396, 2944, 2865, 2152, 1456,
1254, 1178, 980, 916, 881, 670, 459; HRMS (ESI) m/z: caled for CysH3¢NSi [M+H]" 378.2621;
found 378.2616.
4'-Fluoro-2'-((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2-amine (3d)

3d as a brown oil (42.1 mg, 82% yield); R, = 0.2 (petroleum ether/ethyl
HoN TIPS

Z
O acetate = 35/1, v/v); 'H NMR (400 MHz, CDCl;) 6 7.33-7.27 (m, 2H), 7.10
F

(m, J=10.5,9.9, 7.2 Hz, 3H), 6.77 (t, /= 7.4 Hz, 1H), 6.72 (d, J = 8.0 Hz,
1H), 3.20 (s, 2H), 0.96 (s, 21H); 3C NMR (100 MHz, CDCls) J 162.8, 160.3, 143.8, 138.4, 131.8
(d, J= 8.6 Hz), 130.7 , 128.7, 125.9, 125.1 (d, J = 9.6 Hz), 119.5 (d, J = 22.6 Hz), 117.0 (d, J =
227.8 Hz), 116.1 (d, J=22.0 Hz), 104.2, 95.4, 18.4, 11.1; v (KBr)/cm™! 3475, 3387, 2940, 2863,
2152, 1612, 1470, 1381, 1260, 1151, 999, 957, 751, 667, 460; HRMS (ESI) m/z: calcd for

Cy3H3FNSi [M+H]" 368.2204; found 368.2210.

4'-(Trifluoromethyl)-2'-((triisopropylsilyl)ethynyl)-[1,1 '-biphenyl]-2-amine (3e)

O 3e as a brown oil (49.6 mg, 85% yield); R, = 0.3 (petroleum ether/ethyl
HaN TIPS
Z
O acetate = 35/1, v/v); 'TH NMR (400 MHz, CDCl3) 6 7.85 (s, 1H), 7.62 (d, J =
CFs

8.6 Hz, 1H), 7.48 (d, J = 8.0 Hz, 1H), 7.16 (t, J = 7.8 Hz, 1H), 7.09 (d, J =

7.6 Hz, 1H), 6.80 (t, J = 7.6 Hz, 1H), 6.74 (d, J = 8.0 Hz, 1H), 3.20 (s, 2H), 0.97 (s, 21H); 13C

NMR (100 MHz, CDCls) ¢ 145.9, 143.5, 130.8, 130.3, 129.9 (q, J = 4.5 Hz), 129.6, 129.2, 127.8,

125.6, 125.1 (q, J = 3.5 Hz), 124.3, 122.4, 117.2 (d, J = 268.6 Hz), 103.8, 96.3, 18.4, 11.1; Vi
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(KBr)/cm™! 3390, 2943, 2865, 2156, 1617, 1460, 1404, 1330, 1169, 1130, 902, 751, 670, 457;
HRMS (ESI) m/z: calcd for Cyp4H3FsNSi [M+H]* 418.2172; found 418.2177.
1-(2'-Amino-2-((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-4-yl)ethan-1-one (3f)

O 3f as a brown oil (41.6 mg, 76% yield); R, = 0.2 (petroleum ether/ethyl

TIPS
=

O acetate = 35/1, v/v); 'H NMR (400 MHz, CDCl3) 6 8.16 (d, J = 1.8 Hz, 1H),

HoN

Ac
7.94 (dd, J = 8.0, 2.0 Hz, 1H), 7.45 (d, J = 8.0 Hz, 1H), 7.14 (m, J=17.8, 1.5

Hz, 1H), 7.09 (dd, J = 7.6, 1.5 Hz, 1H), 6.79 (m, J = 7.6, 1.0 Hz, 1H), 6.73 (d, J = 8.0 Hz, 1H),
3.42 (s, 2H), 2.64 (s, 3H), 0.97 (s, 21H); 3C NMR (100 MHz, CDCl;) é 197.1, 147.0, 143.4,
136.1, 133.1, 130.6, 130.2, 129.1, 128.2, 125.9, 124.0, 118.5, 115.9, 104.4, 95.5, 26.7, 18.5, 11.1;
vmax (KBr)/em™! 3473, 3372, 2932, 2863, 2153, 1687, 1617, 1459, 1358, 998, 885, 744, 673, 451;
HRMS (ESI) m/z: calcd for CsH33,NOSi [M+H]* 392.2404; found 392.2406.
2'-((Triisopropylsilyl)ethynyl)-4 -vinyl-[1,1'-biphenyl]-2-amine (3g)

O 3g as a brown oil (43.6 mg, 83% yield); R, = 0.4 (petroleum ether/ethyl

TIPS
=

O acetate = 35/1, v/v); "H NMR (400 MHz, CDCls) § 7.63 (d, J = 1.8 Hz, 1H),

HoN

AN
7.43 (dd, J = 8.0, 1.8 Hz, 1H), 7.31 (d, J = 8.0 Hz, 1H), 7.16-7.06 (m, 2H),

6.74 (m, J = 17.4, 8.6 Hz, 3H), 5.81 (d, J = 17.6 Hz, 1H), 5.31 (d, J = 11.1 Hz, 1H), 3.53 (s, 2H),
0.97 (s, 21H); 3C NMR (100 MHz, CDCLy) § 143.8, 141.6, 136.7, 135.7, 130.9, 130.6, 130.4,
128.6, 126.6, 126.4, 123.5, 118.3, 115.6, 114.7, 105.3, 94.0, 18.5, 11.2; vya (KBr)/emr! 3473,
3385, 2936, 2863, 2150, 1616, 1459, 1382, 1296, 1155, 1069, 992, 749, 669, 458; HRMS (ESI)

m/z: calcd for CrsH33NSi [M+H]* 376.2455; found 376.2452.
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3',5'-Dichloro-2'-((triisopropylsilyl)ethynyl)-[1,1"-biphenyl]-2-amine (3h)

O 3h as a brown oil (44.4 mg, 76% yield); R, = 0.4 (petroleum ether/ethyl

H2N TIPS
Z

o O o acetate = 35/1, v/v)'H NMR (400 MHz, CDCl3) § 7.45 (d, J = 2.2 Hz, 1H),
7.26 (s, 1H), 7.15 (m, J = 8.0, 1.4 Hz, 1H), 7.06 (dd, J= 7.6, 1.3 Hz, 1H), 6.78 (t, J= 7.4 Hz, 1H),
6.73 (d, J= 8.0 Hz, 1H), 3.30 (s, 2H), 0.97 (s, 21H); '*C NMR (100 MHz, CDCls) ¢ 145.3, 143.4,
137.8, 134.2, 130.2, 129.3, 128.7, 128.2, 125.2, 122.1, 118.6, 115.9, 102.0, 100.5, 18.4, 11.1; viax
(KBr)/ecm™!' 3474, 3382, 2939, 2864, 2158, 1673, 1619, 1498, 1429, 1256, 881, 742, 672, 472;
HRMS (ESI) m/z: calcd for Cp3H3oCI,NSi [M+H]* 418.1519; found 418.1523.
3',5'-Dimethyl-2'-((triisopropylsilyl)ethynyl)-[1,1 -biphenyl]-2-amine (3i)

O 3i as a brown oil (41.2 mg, 78% yield); R, = 0.4 (petroleum ether/ethyl
HoN TIPS

O acetate = 35/1, v/v); '"H NMR (400 MHz, CDCl;) 6 7.13-7.07 (m, 2H), 7.05 (s,
1H), 6.99 (s, 1H), 6.77 (t,J = 7.4 Hz, 1H), 6.72 (d, J = 8.0 Hz, 1H), 3.35 (s, 2H), 2.51 (s, 3H), 2.35
(s, 3H), 0.97 (s, 21H); 13C NMR (100 MHz, CDCl;) § 143.7, 142.5, 141.2, 138.3, 130.4, 129.3,
128.3, 128.1, 127.7, 120.23, 118.3, 115.6, 104.1, 97.5, 21.3, 18.5, 11.2; vpax (KBr)/em™! 3472,
3382, 2942, 2864, 2149, 1613, 1497, 1460, 11217, 1157, 996, 799, 670, 604, 453; HRMS (ESI)
m/z: calcd for C,sH3¢NSi [M+H]* 378.2621; found 378.2616.
2'-Methoxy-4'-methyl-6'-((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2-amine (3j)

O 3j as a yellow solid (40.2 mg, 73% yield); mp 82-83 °C; R, = 0.2 (petroleum
HoN

TIPS
4

- O ether/ethyl acetate = 35/1, v/v); 'H NMR (400 MHz, CDCl;) 6 7.18 (d, J= 8.4

Hz, 1H), 7.11 (m, J= 7.8, 1.6 Hz, 1H), 7.05 (dd, J= 7.6, 1.5 Hz, 1H), 6.88 (d,
J=8.4Hz, 1H), 6.79 (m, J= 7.4, 1.0 Hz, 1H), 6.74 (dd, J= 8.0, 0.8 Hz, 1H), 3.72 (s, 3H), 3.51 (s,
2H), 2.46 (s, 3H), 0.95 (s, 21H); 13C NMR (100 MHz, CDCl3) é 155.2, 144.1, 133.3, 131.0, 130.7,

S15



129.3,128.4,125.0, 123.7, 118.5, 115.6, 111.6, 103.8, 98.5, 56.1, 20.6, 18.5, 11.1; vpax (KBr)/cm'!

3470, 3379, 2941, 2864, 2149, 1677, 1616, 1499, 1384, 1164, 1108, 923, 742, 670, 476; HRMS

(ESI) m/z: calcd for CpsH3sNOSi [M+H]* 394.2561; found 394.2568.
"~Fluoro-6'-((triisopropylsilyl)ethynyl)-[1,1 '-biphenyl]-2-amine (3k)

O 3k as a brown oil (44.7 mg, 87% yield); R, = 0.3 (petroleum ether/ethyl
HoN TIPS '
Z

] O acetate = 35/1, v/v); '"H NMR (400 MHz, CDCls) 6 7.40 (d, J = 8.4 Hz, 1H),
7.27 (m, J= 8.2, 5.6 Hz, 1H), 7.16-7.07 (m, 3H), 6.79 (m, J = 7.6, 0.9 Hz, 1H), 6.74 (d, /= 8.0 Hz,
1H), 3.38 (s, 2H), 0.94 (s, 21H); '3C NMR (100 MHz, CDCl;) § 161.3, 158.9, 144.2, 131.0, 129.4,
129.3,129.0, 128.9 (d, J=2.8 Hz), 126.1 (d, /= 4.5 Hz), 120.0, 117.1 (d, J=270.3 Hz), 116.2 (d,
J =229 Hz), 104.1 (d, J = 4.2 Hz), 95.3, 18.5, 11.1; v (KBr)/em™! 3477, 3390, 3066, 2943,
2864, 2152, 1618, 1564, 1456, 1264, 987, 795, 745, 461; HRMS (ESI) m/z: caled for C3H;3FNSi
[M+H]" 368.2204; found 368.2208.
2-(2-((Triisopropylsilyl)ethynyl)naphthalen-1-yl)aniline (31)

O 31 as a brown oil (46.4 mg, 83% yield); R, = 0.3 (petroleum ether/ethyl
HoN > TIPS
OO acetate = 35/1, v/v); 'H NMR (400 MHz, CDCls) 6 7.84 (dd, J=17.4, 8.3 Hz,
2H), 7.67 (d, J = 8.6 Hz, 1H), 7.57 (d, J = 8.4 Hz, 1H), 7.51-7.46 (m, 1H), 7.44-7.38 (m, 1H), 7.23
(m, J=28.0, 1.5 Hz, 1H), 7.12 (dd, J= 7.6, 1.4 Hz, 1H), 6.88 (m, J= 7.4, 0.8 Hz, 1H), 6.82 (d, J =
8.0 Hz, 1H), 3.27 (s, 2H), 1.00 (s, 21H); *C NMR (100 MHz, CDCl3) 6 144.3, 140.4, 133.3, 132.1,
131.2, 129.2, 128.8, 128.0, 127.6, 126.8, 126.6, 126.5, 124.5, 121.2, 118.5, 115.6, 106.1, 94.6, ,

18.5, 11.2; vinax (KBr)/em™! 3474, 3383, 3057, 2943, 2864, 2147, 1615, 1497, 1458, 1070, 989, 926,

819, 747, 459; HRMS (ESI) m/z: calcd for C,7H34NSi [M+H]" 400.2455; found 400.2461.
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2-(Methoxy-2-((triisopropylsilyl)ethynyl)naphthalen-1-yl)aniline (3m)

O 3m as a yellow solid (31.8 mg, 53% yield); mp 108-109 °C; R, = 0.2
HaN _ TIPS '

HeCO OO (petroleum ether/ethyl acetate = 35/1, v/v); 'H NMR (400 MHz, CDCl5)
0 8.05 (s, 1H), 7.72-7.68 (m, 2H), 7.18-7.12 (m, 5H), 6.80 (m, J = 7.4, 0.8 Hz, 1H), 6.75 (d, J =
8.0 Hz, 1H), 3.93 (s, 3H), 3.50 (s, 2H), 0.99 (s, 21H); 13C NMR (100 MHz, CDCl;) J 158.2, 144.1,
136.5, 133.4, 132.0, 130.9, 129.3, 128.8, 128.7, 128.5, 126.9, 121.9, 119.9, 118.3, 115.54, 105.8,
105.2, 93.9, 55.3, 18.5, 11.2; vya (KBr)/em! 3462, 3372, 3056, 2932, 2861, 2146, 1617, 1494,
1457, 881, 807, 748, 671, 463; HRMS (ESI) m/z: calcd for C,3H3sNOSi [M+H]*" 430.2561; found
430.2563.

2-(3-((triisopropylsilyl)ethynyl)benzo[b]thiophen-2-yl)aniline (3n)

//T'PS 3n as a brown oil (28.9 mg, 51% yield); R,= 0.3 (petroleum ether/ethyl acetate =
O S 35/1, viv); 'H NMR (400 MHz, CDCL) & 7.94 (d, J = 8.0 Hz, 1H), 7.81 (4, J =
S
HoN

8.0 Hz, 1H), 7.47 (t, J = 7.6 Hz, 1H), 7.39 (dd, J = 6.8, 5.6 Hz, 2H), 7.20 (t, J =
7.8 Hz, 1H), 6.79 (dd, J = 17.6, 8.0 Hz, 2H), 3.58 (s, 2H), 1.07 (s, 21H); '*C NMR (100 MHz,
CDCl3) 6 145.7, 144.7, 140.2, 138.5, 131.8, 130.1, 125.0, 124.9, 123.1, 122.1, 118.7, 118.2, 116.8,
116.0, 99.7, 97.0, 18.6, 11.3; vya (KBr)/cm! 3488, 3374, 2944, 2864, 2155, 1702, 1620, 1466,
1368, 1306, 1109, 833, 670; HRMS (ESI) m/z: calcd for C,5sH3,NSSi [M+H]" 406.2019; found
406.2021.
2-(2-((Triisopropylsilyl)ethynyl)pyren-1-yl)aniline (30)
O 30 as a brown solid (47.7 mg, 72% yield); mp 113-114 °C; R, = 0.3

HoN TIPS

Z
‘O (petroleum ether/ethyl acetate = 35/1, v/v); 'H NMR (400 MHz, CDCl;)

8.40 (s, 1H), 8.11 (dd, J = 10.8, 7.6 Hz, 2H), 8.06-8.00 (m, 2H), 7.98-7.93 (m,
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2H), 7.76 (d, J=9.2 Hz, 1H), 7.25 (m, J=17.8, 1.5 Hz, 1H), 7.21-7.18 (m, 1H), 6.90 (t, /= 7.4 Hz,
1H), 6.84 (d, J = 8.0 Hz, 1H), 3.40 (s, 2H), 1.01 (s, 21H); '3C NMR (100 MHz, CDCl;) § 144.5,
136.7, 131.6, 131.4, 131.1, 130.5, 129.8, 128.9, 128.9, 128.1, 128.0, 126.7, 126.4, 125.5, 125.4,
125.3, 124.8, 124.6, 124.5, 121.7, 118.6, 115.6, 106.2, 94.3, 18.6, 11.2; v (KBr)/em™! 3473,
3382, 3043, 2942, 2863, 2149, 1613, 1500, 1460, 1293, 1072, 993, 746, 683, 464; HRMS (ESI)
m/z: calcd for C33H3¢NSi [M+H]* 474.2612; found 474.2615.
"-Chloro-2'"-((triisopropylsilyl)ethynyl)-[1,1 -biphenyl]-2-amine (3p)

O 3p as a brown oil (32.7 mg, 61% yield); R, = 0.4 (petroleum ether/ethyl

H2N TIPS
=

N O acetate = 35/1, v/v); 'H NMR (400 MHz, CDCls) 6 7.53 (d, J = 8.4 Hz, 1H),
7.35(d,J=2.2 Hz, 1H), 7.29 (dd, J = 8.4, 2.2 Hz, 1H), 7.13 (m, J = 8.0, 1.6 Hz, 1H), 7.07 (dd, J
=17.6, 1.4 Hz, 1H), 6.78 (m, J = 7.5, 0.8 Hz, 1H), 6.72 (d, J = 8.0 Hz, 1H), 3.32 (s, 2H), 0.96 (s,
22H); 13C NMR (100 MHz, CDCl;) d 143.9, 143.6, 134.4, 134.2, 130.4, 130.3, 129.0, 127.5, 125.6,
121.9, 118.4, 115.8, 104.3, 95.2, 18.5, 11.1; viax (KBr)/cm™! 3475, 3386, 3027, 2944, 2864, 2155,
1616, 1583, 1230, 1206, 1012, 921, 883, 823, 747, 675, 466; HRMS (ESI) m/z: calcd for
Cy3H3NCISi [M+H]" 384.1909; found 384.1915.
4-Methyl-2'-((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2-amine (3q)

O 3q as a brown oil (38.6 mg, 76% yield); R,= 0.3 (petroleum ether/ethyl acetate
HaN TS

O = 35/1, v/v); '"H NMR (400 MHz, CDCl3) ¢ 7.60 (dd, J = 7.6, 0.6 Hz, 1H),
7.39-7.27 (m, 3H), 7.00 (d, J = 7.6 Hz, 1H), 6.61 (d, J = 7.8 Hz, 1H), 6.56 (s, 1H), 3.53 (s, 2H),

2.29 (s, 3H), 0.98 (s, 21H); '*C NMR (100 MHz, CDCl;) ¢ 143.5, 142.4, 138.3, 133.1, 130.4,

130.2, 128.6, 127.1, 124.3, 123.5, 119.3, 116.3, 105.6, 93.8, 21.2, 18.4, 11.2; vpyay (KBr)/cm! 3473,
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3383, 2941, 2864, 2154, 1618, 1514, 1466, 1381, 1300, 1071, 998, 801, 700, 454; HRMS (ESI)
m/z: calcd for Cr4H33NSi [M+H]* 364.2455; found 364.2460.
5-Methyl-2'-((triisopropylsilyl)ethynyl)-[1,1"-biphenyl]-2-amine (3r)

O 3r as a brown oil (37.1 mg, 73% yield); R, = 0.3 (petroleum ether/ethyl
HoN __TIPs '
Z

O acetate = 35/1, v/v); '"H NMR (400 MHz, CDCls) & 7.58 (t, J = 6.0 Hz, 1H),
7.36-7.23 (m, 3H), 6.91 (t, J = 6.0 Hz, 2H), 6.67-6.57 (m, 1H), 3.18 (s, 2H), 2.21 (s, 3H), 0.96 (s,
21H); 13C NMR (100 MHz, CDCl3) 6 142.4, 141.1, 133.1, 131.0, 130.1, 129.1, 128.6, 127.4, 127.1,
127.1, 123.3, 115.9, 105.6, 93.8, 20.4, 18.5, 11.2; vinyy (KBr)/em'! 3468, 3380, 3017, 2940, 2863,
2154, 1621, 1504, 1468, 918, 882, 825, 757, 669, 460; HRMS (ESI) m/z: calcd for CpsHsyNSi
[M+H]* 364.2455; found 364.2462.

Ethyl 2-amino-2'-((triisopropylsilyl)ethynyl)-[1,1-biphenyl]-4-carboxylate (3s)

COOEt

HoN O

3s as a brown oil (48.3 mg, 82% yield); R, = 0.3 (petroleum ether/ethyl
=" acetate = 20/1, v/v); 'H NMR (400 MHz, CDCly) 6 7.61 (d, J = 7.8 Hz, 1H),
7.45 (dd, J=17.8, 1.6 Hz, 1H), 7.42-7.37 (m, 2H), 7.32 (ddd, /=124, 7.5, 1.2
Hz, 2H), 7.16 (d, J= 7.8 Hz, 1H), 4.37 (q, J= 7.2 Hz, 2H), 3.49 (s, 2H), 1.39 (t, J = 7.2 Hz, 3H),
0.94 (s, 21H); 3C NMR (100 MHz, CDCl3) J 166.7, 143.9, 141.3, 133.2, 131.2, 130.7, 130.6,
129.6, 128.8, 127.7, 123.1, 119.3, 116.3, 104.9, 94.6, 60.7, 18.4, 14.3, 11.1; vyax (KBr)/cm™! 3479,
3380, 2943, 2865, 2154, 1716, 1622, 1466, 1426,, 1296, 1233, 1106, 831, 722, 461; HRMS (ESI)
m/z: calcd for C,gH3¢NO,Si [M+H]" 422.2510; found 422.2515.
Ethyl 6-amino-2'-((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-3-carboxylate (3t)
COOEt
O 3t as a brown oil (49.5 mg, 84% yield); Ry = 0.3 (petroleum ether/ethyl

H2N / TIPS

O acetate = 20/1, v/v); '"H NMR (400 MHz, CDCl;) & 7.86-7.80 (m, 2H), 7.62
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(d, J=7.6 Hz, 1H), 7.39 (t, J = 7.4 Hz, 1H), 7.32 (dd, J = 9.0, 7.8 Hz, 2H), 6.69 (d, J = 8.4 Hz,

1H), 4.29 (dd, J = 7.1, 4.6 Hz, 2H), 3.98 (s, 2H), 1.33 (t, /= 7.1 Hz, 3H), 0.94 (s, 21H); 3C NMR

(100 MHz, CDCly) 6 166.7, 148.2, 141.0, 133.2, 132.6, 130.8, 130.1, 128.8, 127.7, 125.5, 123.5,

119.8, 114.3, 105.0, 94.5, 60.2, 18.4, 14.4, 11.1; vinax (KBr)/cm™! 3487, 3374, 2944, 2865, 2155,

1703, 1620, 1465, 1369, 1237, 1151, 1109, 833, 670, 460; HRMS (ESI) m/z: calcd for

Cy6H36NO,Si [M+H]" 422.2510; found 422.2513.

5-Fluoro-2'-((triisopropylsilyl)ethynyl)-[1,1 "-biphenyl]-2-amine (3u)

F
O 3u as a brown oil (37.5 mg, 73% yield); R, = 0.3 (petroleum ether/ethyl
HoN TIPS
Z
O acetate = 35/1, v/v); 'H NMR (400 MHz, CDCly) 6 7.62 (dd, J = 6.6, 2.4 Hz,

1H), 7.41-7.37 (m, 1H), 7.33 (t, J = 6.8 Hz, 2H), 6.86 (m, J = 11.2, 4.3 Hz, 2H), 6.66 (dd, J = 8.3,
4.8 Hz, 1H), 3.25 (s, 2H), 0.98 (s, 21H); 3C NMR (100 MHz, CDCl;) 6 157.3, 154.9, 141.1, 139.9,
133.2,128.8, 128.7 (d, J=222.5 Hz), 127.9 (d, J="7.5 Hz), 123.2, 117.0 (d, ] = 22.5 Hz), 116.5
(d, J=7.7Hz), 115.0 (d, J = 22.2 Hz), 105.0, 94.5, 18.4, 11.2; v;ax (KBr)/cm! 3469, 3382, 3061,
2942, 2864, 2154, 1614, 1501, 1471, 1264, 1177, 995, 879, 827, 704, 459; HRMS (ESI) m/z:
calced for Cy3H3FNSi [M+H]* 368.2204; found 368.2211.
5-(Trifluoromethyl)-2'-((triisopropylsilyl)ethynyl)-[1,1-biphenyl]-2-amine (3v)
CF4
O 3v as a brown oil (37.4 mg, 64% yield); R, = 0.3 (petroleum ether/ethyl
HoN TIPS
Z
O acetate = 35/1, v/v); 'H NMR (400 MHz, CDCl3) 6 7.63 (dd, J=17.5, 1.2 Hz,
1H), 7.43-7.29 (m, 5H), 6.75 (d, J = 8.2 Hz, 1H), 3.75 (s, 2H), 0.96 (s, 21H); 3C NMR (100 MHz,

CDCl;) § 146.9, 140.6, 133.3, 128.8 (d, J = 207 Hz), 128.9, 127.7 (q, J = 3.8 Hz), 126.2, 125.9 (q,

J = 3.7 Hz), 123.5, 123.4, 120.8, 119.9 (q, J = 32.4 Hz), 114.7, 104.7, 94.7, 18.4, 11.1; Viax
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(KBr)/em! 3494, 3401, 2946, 2866, 2156, 1625, 1464, 1332, 1273, 1244, 1151, 1115, 880, 760,

670, 459; HRMS (ESI) m/z: calcd for C,4H3,F3NSi [M+H]* 418.2172; found 418.2177.

3,5-Dichloro-2'-((triisopropylsilyl)ethynyl)-[1,1'"-biphenyl]-2-amine (3w)

Cl O Cl 3w as a brown oil (40.9 mg, 70% yield); R, = 0.4 (petroleum ether/ethyl
HoN TIPS
l 4 acetate = 35/1, v/v); 'H NMR (400 MHz, CDCl3) 6 7.62 (dd, J=17.6, 1.4 Hz,

1H), 7.38 (ddd, J = 12.8, 7.4, 1.6 Hz, 2H), 7.29-7.25 (m, 2H), 7.01 (d, J =
2.4 Hz, 1H), 3.97 (s, 2H), 0.98 (s, 21H); 3C NMR (100 MHz, CDCl;) 6 140.2, 139.6, 133.2, 129.7,
128.9, 128.8, 128.7, 128.2, 128.1, 123.3, 122.1, 119.7, 104.5, 95.3, 18.4, 11.1; Vs (KBr)/cm'!
3489, 3394, 3063, 2944, 2864, 2155, 1612, 1459, 1107, 920, 880, 759, 718, 467; HRMS (ESI) m/z:
caled for Cy3H30CILNSi [M+H]" 418.1519; found 418.1523.
2',6'-Bis((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2-amine (4a)

4a as a brown oil (86.7 mg, 82% yield); R, = 0.4 (petroleum ether/ethyl

TIPS
A

NH,
TIPS
Z

O acetate = 35/1, v/v); 'H NMR (400 MHz, CDCl3) 6 7.53 (d, J = 7.8 Hz, 2H),
7.24 (d, J= 6.4 Hz, 1H), 7.06-6.99 (m, 2H), 6.71 (t, /= 7.4 Hz, 1H), 6.65 (d, J= 8.0 Hz, 1H), 3.42
(s, 2H), 0.93 (s, 42H); '3C NMR (100 MHz, CDCl;) § 144.9, 143.7, 132.8, 130.3, 128.6, 127.1,
125.8, 124.5, 118.5, 115.7, 104.8, 94.4, 18.5, 11.1; vmax (KBr)/em! 3478, 3390, 2942, 2864, 2151,
1617, 1458, 1069, 978, 922, 881, 744, 709, 671, 459; HRMS (ESI) m/z: caled for C;4Hs,NSi,
[M+H]* 530.3633; found 530.3639.
2',6'-Bis((triisopropylsilyl)ethynyl)-[1,1":4',1""-terphenyl]-2-amine (4b)

O 4b as a yellow solid (89.5 mg, 74% yield); mp 128-129 °C; R, = 0.4
2

NH
TIPS TIPS
o

Ph

(petroleum ether/ethyl acetate = 35/1, v/v); 'H NMR (400 MHz, CDCl3) ¢

7.75 (s, 2H), 7.64-7.61 (m, 2H), 7.47 (t, J = 7.6 Hz, 2H), 7.39 (dd, J = 8.3,
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6.3 Hz, 1H), 7.07 (dd, J = 10.2, 4.1 Hz, 2H), 6.77-6.73 (m, 1H), 6.69 (dd, J = 8.4, 0.8 Hz, 1H),
3.45 (s, 2H), 0.95 (s, 51H); 3C NMR (100 MHz, CDCls) J 143.8, 143.7, 140.5, 139.5, 131.5,
130.4, 128.9, 128.6, 127.8, 127.1, 125.5, 124.9, 118.5, 115.8, 104.9, 94.5, 18.5, 11.2; vy
(KBr)/ecm™! 3479, 3389, 3029, 2941, 2863, 2152, 1615, 1501, 1460, 1251, 1070, 1003, 920, 745,
672, 461; HRMS (ESI) m/z: calcd for C4Hs¢NSi; [M+H]™ 606.3946; found 606.3950.
4'-Ethyl-2',6"-bis((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2-amine (4c)

4c¢ as a brown oil (88.1 mg, 79% yield); R, = 0.4 (petroleum ether/ethyl

TIPS N TIPS
™ =
O acetate = 35/1, v/v); 'H NMR (400 MHz, CDCLy) 6 7.38 (s, 2H), 7.05-

= 6.99 (m, 2H), 6.71 (t, J = 7.2 Hz, 1H), 6.65 (d, J = 8.0 Hz, 1H), 3.17 (s,
2H), 2.63 (t, J= 7.6 Hz, 2H), 1.28 (t, J = 7.6 Hz, 3H), 0.94 (s, 42H); '*C NMR (100 MHz, CDCl;)
0143.9,143.2,142.3, 132.4, 130.5, 128.4, 125.8, 124.2, 118.5, 115.7, 105.2, 93.7, 28.2, 18.5, 15.3,
11.2; vinax (KBr)/em! 3478, 3389, 2940, 2864, 2153, 1616, 1501, 1461, 1068, 997, 881, 743, 718,
458; HRMS (ESI) m/z: caled for C36Hs¢NSi, [M+H]" 558.3946; found 558.3952.

4'-Isopropyl-2',6-bis((triisopropylsilyl)ethynyl)-[1,1 '-biphenyl]-2-amine (4d)

4d as a brown oil (82.2 mg, 72% yield); R, = 0.4 (petroleum ether/ethyl

TIPS TIPS

H
N O ; acetate = 35/1, v/v); 'H NMR (400 MHz, CDCls) ¢ 7.39 (s, 2H), 7.05-
7.00 (m, 2H), 6.71 (t, J= 7.2 Hz, 1H), 6.66 (d, J = 7.8 Hz, 1H), 3.17 (s,
2H), 1.29 (d, J = 6.8 Hz, 6H), 1.06 (d, J= 5.6 Hz, 1H), 0.93 (s, 42H); '3C NMR (100 MHz, CDCl3)
0147.8,143.8, 142.5, 131.1, 130.5, 128.4, 125.9, 124.2, 118.5, 115.7, 105.3, 93.7, 33.7, 23.7, 18.5,
11.2; vinax (KBr)/em:!' 3477, 3389, 2949, 2865, 2151, 1616, 1502, 1461, 1298, 1073, 1000, 882,
744, 672, 461; HRMS (ESI) m/z: calcd for C37HsgNSi; [M+H]" 572.4102; found 572.4104.
'“Methoxy-2',6-bis((triisopropylsilyl)ethynyl)-[1,1 '-biphenyl]-2-amine (4e)
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4e as a brown solid (63.7 mg, 57% yield); mp 83-84 °C; R, = 0.3

NH,
TIPS TIPS
X

N O Z (petroleum ether/ethyl acetate = 20/1, v/v); '"H NMR (400 MHz, CDCls) ¢
OCH, 7.08 (s, 2H), 7.04-6.99 (m, 2H), 6.71-6.67 (m, 1H), 6.64 (d, J = 8.0 Hz,
1H), 3.84 (s, 3H), 3.31 (s, 2H), 0.93 (s, 42H); '3C NMR (100 MHz, CDCl;) 6 158.1, 144.1, 137.6,
130.8, 128.4, 125.5, 125.3, 118.5, 118.4, 115.6, 104.8, 94.2, 55.6, 18.5, 11.1; vy (KBr)/cm™! 3476,
3387, 2941, 2863, 2150, 1615, 1501, 1461, 1194, 1153, 1061, 1003, 921, 743, 671, 463; HRMS
(ESI) m/z: calcd for C35Hs4NSi, [M+H]* 560.3738; found 560.3743.
4'-Fluoro-2',6-bis((triisopropylsilyl)ethynyl)-[1,1-biphenyl]-2-amine (4f)

4f as a brown oil (72.2 mg, 66% yield); R, = 0.3 (petroleum ether/ethyl

TIPS N2 s
A =
O acetate = 35/1, v/v); 'H NMR (400 MHz, CDCl3) 6 7.29 (d, J = 2.6 Hz,

" 2H), 7.10-7.05 (m, 1H), 7.02 (d, J = 7.6 Hz, 1H), 6.74 (t, J = 7.4 Hz, 1H),

6.68 (d, J= 8.0 Hz, 1H), 3.42 (s, 2H), 0.96 (s, 42H); '*C NMR (100 MHz, CDCl3) 6 162.2, 159.7,
143.9, 141.1, 130.5, 128.8, 126.1 (d, J = 10.2 Hz), 124.8, 119.6 (d, J = 22.5 Hz), 117.1 (d, J =
279.1 Hz), 103.7 (d, J = 3.1 Hz), 95.8, 18.4, 17.7, 11.1; vpax (KBr)/cm! 3478, 3392, 2942, 2864,
2159, 1617, 1579, 1312, 1131, 1070, 1000, 744, 670, 460; HRMS (ESI) m/z: calcd for
C;4H5 FNSi, [M+H]* 548.3539; found 548.3533.
4'-(Trifluoromethyl)-2’,6-bis((triisopropylsilyl)ethynyl)-[1,1 "-biphenyl]-2-amine (4g)

4g as a brown oil (95.5 mg, 80% yield); Ry = 0.4 (petroleum ether/ethyl

NH,
LN =" acetate = 35/1, v/v); 'H NMR (400 MHz, CDCL) 6 7.74 (s, 2H), 7.107.05

CF, (m, 1H), 6.99 (dd, J = 7.6, 1.3 Hz, 1H), 6.74 (t, J= 7.4 Hz, 1H), 6.67 (d, J
= 8.0 Hz, 1H), 2.87 (s, 2H), 0.94 (s, 42H); 3C NMR (100 MHz, CDCl3) & 148.2, 143.5, 130.0 (q,

J =329 Hz), 129.9, 129.0, 129.0 (q, J = 3.7 Hz), 125.5, 124.6, 123.4 (q, J = 271.0 Hz), 118.6,

S23



115.9, 103.3, 96.7, 18.4, 11.1; vnax (KBr)/em! 3479, 3392, 2946, 2865, 2155, 1618, 1502, 1462,
1233, 1169, 1136, 889, 739, 672, 464; HRMS (ESI) m/z: caled for C;sHsF3;NSi, [M+H]*
598.3507; found 598.3515.
1-(2'-Amino-2,6-bis((triisopropylsilyl)ethynyl)-[1,1"-biphenyl]-4-yl)ethan-1-one (4h)

4h as a yellow solid (87.9 mg, 77% yield); mp 99-100 °C; Ry = 0.3

TIPS NH TIPS
X Z
O (petroleum ether/ethyl acetate = 15/1, v/v); 'H NMR (400 MHz, CDCl;) 6

he 8.07 (s, 3H), 7.06 (dd, J = 10.9, 4.5 Hz, 1H), 7.00 (dd, J = 7.6, 1.3 Hz,
1H), 6.73 (t, J = 7.6 Hz, 1H), 6.67 (d, J = 8.0 Hz, 1H), 3.25 (s, 2H), 2.64 (s, 3H), 0.94 (s, 42H);
13C NMR (100 MHz, CDCl3) § 196.7, 149.3, 143.4, 136.1, 132.2, 129.9, 129.0, 125.2, 124.9,
118.6, 115.9, 103.85, 95.9, 26.7, 18.5, 11.1; vya (KBr)/em™! 3475, 3381, 2939, 2864, 2152, 1691,
1619, 1461, 1306, 1070, 1006, 884, 744, 714, 672, 462; HRMS (ESI) m/z: calcd for C3sH54NOSI,
[M+H]* 572.3788; found 572.3741.
2',6'-Bis((triisopropylsilyl)ethynyl)-4'-vinyl-[1,1'-biphenyl]-2-amine (4i)
4i as a brown oil (93.2 mg, 84% yield); R, = 0.4 (petroleum ether/ethyl

TIPS N rips
A Z
O acetate = 35/1, v/v); 'H NMR (400 MHz, CDCls) 6 7.57 (s, 2H), 7.06-7.00

A
(m, 2H), 6.74-6.64 (m, 3H), 5.82 (d, J= 17.6 Hz, 1H), 5.33 (d, J= 10.8 Hz,
1H), 3.43 (s, 2H), 0.94 (s, 42H); 3C NMR (100 MHz, CDCls) 6 143.1, 142.8, 135.8, 134.1, 129.4,
129.3, 127.6, 124.5, 123.7, 117.4, 114.7, 114.4, 103.8, 93.3, 17.5, 10.1; vye (KBr)/fem! 3477,

3389, 2943, 2864, 2152, 1616, 1500, 1461, 1298, 1068, 916, 802, 671, 460; HRMS (ESI) m/z:

calcd for C34Hs4NSi, [M+H]* 556.3789; found 556.3794.

3',5'-Dichloro-2',6-bis((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2-amine (4j)
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4j as a brown solid (85.9 mg, 72% yield); mp 103-104 °C; R, = 0.5

NH;

TIPS TIPS
X Z (petroleum ether/ethyl acetate = 35/1, v/v); 'H NMR (400 MHz, CDCl;)
cl cl

0 7.51 (s, 1H), 7.08-7.04 (m, 1H), 6.98 (dd, J= 7.6, 1.4 Hz, 1H), 6.73 (t,
J=71.2 Hz, 1H), 6.67 (d, J= 8.0 Hz, 1H), 2.91 (s, 2H), 0.94 (s, 42H); 3C NMR (100 MHz, CDCl;)
0 147.9, 143.3, 136.6, 129.9, 129.1, 128.8, 125.1, 123.0, 118.8, 116.0, 102.1, 100.2, 18.4, 11.1;
vmax (KBr)/em! 3463, 3383, 2940, 2862, 2160, 1618, 1497, 1459, 1148, 1067, 919, 790, 751, 672,
470; HRMS (ESI) m/z: caled for C34HsoCI,NSi, [M+H]* 530.3633; found 530.3639.
3',5'-Dimethyl-2',6"-bis((triisopropylsilyl)ethynyl)-[1,1"-biphenyl]-2-amine (4k)

4k as a brown solid (76.9 mg, 69% yield); mp 137-138 °C; R, = 0.4

NH,
TIPS TIPS
\

A FZ (petroleum ether/ethyl acetate = 35/1, v/v); 'H NMR (400 MHz, CDCl;)
[

0 7.09 (s, 3H), 7.09 (s, 1H), 7.04-6.99 (m, 2H), 6.71 (t, J = 7.4 Hz, 1H),
6.76-6.61 (m, 2H), 6.66 (d, J = 8.0 Hz, 1H), 2.87 (s, 2H), 2.47 (s, 6H), 0.93 (s, 42H); 3C NMR
(100 MHz, CDCl;) J 145.1, 143.5, 141.0, 130.3, 129.8, 128.3, 127.0, 121.6, 118.6, 115.8, 103.6,
97.9,21.4, 18.5, 11.2; vinax (KBr)/em™! 3374, 2940, 2864, 2150, 1615, 1459, 1378, 1074, 995, 883,
743, 672, 603, 463; HRMS (ESI) m/z: calcd for C3sHs6NSi; [M+H]* 558.3946; found 558.3940.
3'-Chloro-2',6"-bis((triisopropylsilyl)ethynyl)-[1,1-biphenyl]-2-amine (41)

O 41 as a yellow solid (38.3 mg, 34% yield); mp 79-80 °C; R, = 0.5
2

NH
TIPS TIPS
A Z (petroleum ether/ethyl acetate = 35/1, v/v); '"H NMR (400 MHz, CDCl;) ¢

Cl
7.44 (d, J = 8.4 Hz, 1H), 7.35 (d, J = 8.4 Hz, 1H), 7.077.02 (m, 1H), 6.99
(dd, J=17.6, 1.3 Hz, 1H), 6.72 (t, J = 7.6 Hz, 1H), 6.66 (d, J = 8.0 Hz, 1H), 2.80 (s, 2H), 0.93 (d, J

= 9.4 Hz, 42H); *C NMR (100 MHz, CDCl;) § 146.7, 143.5, 136.9, 132.8, 130.1, 128.9, 128.2,

125.4, 124.4, 1229, 118.6, 115.9, 103.9, 101.3, 101.0, 95.4, 18.5, 11.1; vy (KBr)/em™ 3479,
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3389, 2940, 2864, 2153, 1679, 1616, 1547, 1460, 1259, 1071, 991, 921, 818, 742, 676, 470;
HRMS (ESI) m/z: calcd for C34Hs; CINSi, [M+H]* 564.3243; found 564.3239.

2-(6-Methoxy-1,3-bis((triisopropylsilyl)ethynyl)naphthalen-2-yl)aniline (4m)

TIPS

H

OO NH,  (petroleum ether/ethyl acetate = 20/1, v/v); 'H NMR (400 MHz, CDCl;) ¢
o T

4m as a brown solid (57.2 mg, 47% yield); mp 111-112 °C; R, = 0.3
\ s

8.30 (d, /=9.2 Hz, 1H), 7.99 (s, 1H), 7.25-7.21 (m, 1H), 7.11-7.04 (m, 3H),
6.74 (t, J= 7.4 Hz, 1H), 6.68 (d, J= 8.0 Hz, 1H), 3.93 (s, 3H), 3.43 (s, 2H), 0.99 (s, 21H), 0.95 (s,
21H); 3C NMR (100 MHz, CDCl;) d 158.4, 144.0, 140.5, 133.4, 132.0, 130.7, 128.9, 128.5, 128.2,
126.3, 122.4, 121.5, 120.3, 118.5, 115.7, 105.7, 105.3, 102.8, 99.9, 94.1, 55.4, 18.6, 18.5, 11.2,
11.2; vinax (KBr)/em™! 3 76, 3383, 2939, 2864, 2150, 1686, 1496, 1459, 1230, 1164, 1000, 882, 822,
671, 462; HRMS (ESI) m/z: calcd for C39Hs¢NOSi, [M+H]* 610.3895; found 610.3890.

5-Chloro-3-fluoro-2',6 -bis((triisopropylsilyl)ethynyl)-[1,1-biphenyl]-2-amine (4n)

c F 4n as a brown oil (87.2 mg, 75% yield); R, = 0.4 (petroleum ether/ethyl
NH,
TIPS TIPS
X A acetate = 35/1, v/v); 'TH NMR (400 MHz, CDCl3) ¢ 7.55 (d, J = 7.8 Hz,

2H), 7.30 (t, J = 7.8 Hz, 1H), 6.96 (dd, J = 10.8, 2.3 Hz, 1H), 6.89-6.88
(m, 1H), 3.47 (s, 2H), 0.97 (s, 42H); 3C NMR (100 MHz, CDCl3) J 152.8, 150.4, 141.9 (d, J =
3.1 Hz), 132.7, 131.6 (d, J = 12.8 Hz), 128.4 (d, J = 4.4 Hz), 126.1 (d, J = 374.7 Hz), 125.6 (d, J =
3.0 Hz), 121.8 (d, J = 10.6 Hz), 114.8 (d, J = 22.4 Hz), 104.0, 95.5, 18.4, 11.1; vynay (KBr)/cm"'
3488, 3396, 2945, 2865, 2152, 1573, 1456, 1255, 1178, 1074, 980, 916, 881, 803, 670, 461;

HRMS (ESI) m/z: calcd for C34HsoCIFNSi, [M+H]* 582.3149; found 582.3154.

5-Methyl-2',6"-bis((triisopropylsilyl)ethynyl)-[1,1"-biphenyl]-2-amine (40)
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40 as a yellow solid (82.5 mg, 76% yield); mp 60-61 °C; Ry = 0.4

NH,
TIPS TIPS
A Z (petroleum ether/ethyl acetate = 35/1, v/v); 'H NMR (400 MHz, CDCls) 6

7.52 (d, J=7.8 Hz, 2H), 7.25 (d, /= 4.0 Hz, 1H), 6.84 (d, /= 9.8 Hz, 2H),
6.57 (d, J= 8.0 Hz, 1H), 3.24 (s, 2H), 2.18 (s, 3H), 0.93 (s, 42H); '3C NMR (100 MHz, CDCl3) ¢
145.2, 141.2, 132.7, 130.5, 129.1, 127.4, 127.0, 126.1, 124.4, 116.1, 104.9, 94.3, 20.3, 18.4, 11.2;
vmax (KBr)/em™! 3471, 3384, 2941, 2864, 2151, 1620, 1505, 1458, 1318, 979, 920, 882, 804, 741,
671, 459; HRMS (ESI) m/z: calcd for C35Hs4NSi; [M+H]" 544.3789; found 544.3785.
4-Methyl-2',6-bis((triisopropylsilyl)ethynyl)-[1,1 ’-biphenyl]-2-amine (4p)

4p as a brown oil (79.3 mg, 73% yield); R, = 0.4 (petroleum ether/ethyl

NH,

A "% acetate = 35/1, v/v); 'TH NMR (400 MHz, CDCl3) § 7.58 (d, J = 7.8 Hz,
O 2H), 7.32-7.27 (m, 1H), 6.95 (d, /= 7.6 Hz, 1H), 6.59 (d, /= 7.8 Hz, 1H),
6.54 (s, 1H), 3.42 (s, 2H), 2.28 (s, 3H), 0.99 (s, 42H); '*C NMR (100 MHz, CDCls) ¢ 145.2, 143.5,
138.1, 132.7, 130.2, 127.0, 124.6, 123.2, 119.5, 116.4, 105.0, 94.2, 21.1, 18.4, 11.2; vy
(KBr)/cm™! 3478, 3389, 2943, 2865, 2151, 1620, 1515, 1459, 1071, 978, 922, 882, 755, 671, 457;
HRMS (ESI) m/z: caled for C35Hs4NSi, [M+H]" 544.3789; found 544.3779.
4-Chloro-2',6"-bis((triisopropylsilyl)ethynyl)-[1,1-biphenyl]-2-amine (4q)

¢ 4q as a brown oil (79.9 mg, 71% yield); R, = 0.5 (petroleum ether/ethyl

s NH, o acetate = 35/1, v/v); TH NMR (400 MHz, CDCl3) 6 7.46 (d, J = 7.8 Hz,
X Z
O 2H), 7.19 (d, J = 8.0 Hz, 1H), 6.87 (d, J = 8.2 Hz, 1H), 6.63 (dd, J= 8.2,

2.0 Hz, 1H), 6.59 (d, J = 1.8 Hz, 1H), 3.42 (s, 2H), 0.87 (s, 42H); 3C NMR (100 MHz, CDCl;) 6

145.1, 143.6, 134.1, 132.7, 131.5, 127.5, 124.5, 124.2, 118.3, 115.2, 104.4, 94.9, 18.4, 11.2; Vinax
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(KBr)/cm™! 3483, 3393, 2944, 2865, 2151, 1615, 1567, 1497, 1238, 1070, 980, 883, 843, 754, 671,
460; HRMS (ESI) m/z: caled for C34Hs;CINSi, [M+H]* 564.3243; found 564.3243.

Ethyl 6-amino-2',6"-bis((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-3-carboxylate (4r)

4r as a yellow solid (96.2 mg, 80% yield); mp 108-109 °C; Ry = 0.3

(petroleum ether/ethyl acetate = 10/1, v/v); 'H NMR (400 MHz, CDCl;) §

7.84-7.76 (m, 2H), 7.55 (d, J = 7.8 Hz, 2H), 7.28 (t, J = 7.6 Hz, 1H), 6.65
(d, J=8.4 Hz, 1H), 4.27 (q, J = 7.2 Hz, 2H), 3.71 (s, 2H), 1.32 (t, J = 7.2 Hz, 4H), 0.91 (s, 42H);
13C NMR (100 MHz, CDCl3) § 166.8, 148.3, 143.4, 132.8, 132.7, 130.9, 127.6, 124.6, 124 .4,
120.0, 114.4, 104.4, 95.0, 60.0, 18.4, 14.4, 11.1; vya (KBr)/em:!' 3490, 3375, 2944, 2865, 2151,
1705, 1620, 1573, 1459, 1368, 1298, 1150, 1109, 981, 917, 465; HRMS (ESI) m/z: calcd for
C;37H;56NO,Si, [M+H]* 602.3844; found 602.3850.
Ethyl 2-amino-2',6"-bis((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-4-carboxylate (4s)

COOEt
4s as a yellow solid (99.7 mg, 83% yield); mp 85-86 °C; R, = 0.3

NH,

TIPS S _ TIPS (petroleum ether/ethyl acetate = 10/1, v/v); '"H NMR (400 MHz, CDCl3) ¢

O 7.55 (d, J = 7.8 Hz, 2H), 7.43 (dd, J = 8.0, 1.6 Hz, 1H), 7.38 (d, J= 1.4
Hz, 1H), 7.28 (t,J= 6.2 Hz, 1H), 7.11 (d, J = 8.0 Hz, 1H), 4.37 (q, /= 7.2 Hz, 2H), 3.21 (s, 2H),
1.38 (t, J=7.2 Hz, 3H), 0.92 (s, 42H); 13C NMR (100 MHz, CDCl;) J 166.9, 144.0, 143.8, 132.7,
130.7, 130.5, 130.3, 127.6, 124.1, 119.6, 116.5, 104.3, 95.1, 60.5, 18.4, 14.4, 11.1; vpax (KBr)/cm'!

3480, 3381, 2943, 2865, 2151, 1719, 1622, 1569, 1460, 1431, 1369, 1297, 1232, 979, 714, 463;

HRMS (ESI) m/z: calcd for C37HssNNaO,Si, [M+Na]* 624.3664; found 624.3674.
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5-(Trifluoromethyl)-2',6 -bis((triisopropylsilyl)ethynyl)-[1,1"-biphenyl]-2-amine (4t)

FsC 4t as a yellow solid (80.0 mg, 67% yield); mp 78-79 °C; R, = 0.4
NH,
TIPS TIPS
X Z (petroleum ether/ethyl acetate = 35/1, v/v); 'H NMR (400 MHz, CDCls) ¢

7.56 (d, J= 7.8 Hz, 2H), 7.34-7.27 (m, 3H), 6.71 (d, J = 8.2 Hz, 1H), 3.72
(s, 2H), 0.92 (s, 42H); 3C NMR (100 MHz, CDCl3) 6 147.0, 142.9, 132.9, 127.9, 127.6 (q, J= 4.1
Hz), 126.0 (q, J = 3.6 Hz), 125.0, 124.9 (q, J = 269.0 Hz), 124.6, 120.1 (q, J = 32.3 Hz), 114.8,
104.1, 95.2, 18.4, 11.1; vya (KBr)/em'! 3494, 3402, 2945, 2865, 2151, 1625, 1513, 1460, 1381,
1150, 1116, 980, 883, 670, 457; HRMS (ESI) m/z: calcd for C;sHs5F3NSi, [M+H]* 598.3507;
found 598.3512.
“Ethynyl-[1,1'-biphenyl]-2-amine (5a)

O S5a as a yellow oil (35.1 mg, 91% yield); R, = 0.3 (petroleum ether/ethyl acetate =
NH,
X

O 20/1, v/v); 'TH NMR (400 MHz, CDCl3) 6 7.62 (d, J= 7.8 Hz, 1H), 7.41 (m, J = 7.6,
1.3 Hz, 1H), 7.36-7.30 (m, 2H), 7.18 (m, J= 7.8, 1.5 Hz, 1H), 7.12 (dd, J=7.5, 1.6 Hz, 1H), 6.82
(m,J=17.5,0.8 Hz, 1H), 6.77 (d, J = 8.0 Hz, 1H), 3.38 (s, 2H), 2.99 (s, 1H); '3C NMR (100 MHz,
CDCly) 6 143.6, 142.2, 133.5, 130.6, 130.3, 129.2, 128.8, 127.4, 126.4, 121.9, 118.3, 115.6, 82.3,
80.2; vinax (KBr)/em! 3474, 3383,3301, 3060, 2939, 2864, 2150, 1676, 1617, 1500, 1462, 1381,
1253, 1077, 1000, 802, 670, 458; HRMS (ESI) m/z: calcd for C;4H;,N [M+H]" 194.0964; found
194.0968.
6-Methylphenanthridine (6a)
N— 6a as a yellow solid (30.2 mg, 78% yield); mp 85-86 °C; R, = 0.3 (petroleum
cther/ethyl acetate = 5/1, v/v); 'H NMR (400 MHz, CDCls) 6 8.64 (d, J = 8.4 Hz,

1H), 8.55 (d, J= 8.2 Hz, 1H), 8.23 (d, /= 8.2 Hz, 1H), 8.12 (d, J = 8.2 Hz, 1H), 7.90-7.82 (m, 1H),
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7.76-7.67 (m, 2H), 7.66-7.60 (m, 1H), 3.06 (s, 3H); '*C NMR (100 MHz, CDCl;) § 158.9, 143.6,
132.6, 130.6, 129.3, 128.7, 127.3, 126.6, 126.4, 125.9, 123.8, 122.3, 122.0, 23.3; vy (KBr)/cm’!
3307, 2926, 2859, 2312, 1675, 1636, 1599, 1544, 1308, 1253, 1087, 806, 753, 654, 576, 455;
HRMS (ESI) m/z: calcd for C14H,N [M+H]" 194.0964; found 194.0968.
5-Thiocyanato-2'-((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2-amine (7a)

O sen 7a as a yellow oil (108.1 mg, 89% yield); R, = 0.4 (petroleum ether/ethyl
TIPS

HoN
=

O acetate = 20/1, v/v); 'H NMR (400 MHz, CDCl;) 6 7.62 (dd, J = 7.4, 1.2 Hz,
1H), 7.41 (m, J=17.5, 1.4 Hz, 1H), 7.38-7.33 (m, 2H), 7.32-7.27 (m, 2H), 6.74 (d, J = 8.4 Hz, 1H),
3.88 (s, 2H), 0.96 (s, 21H); 13C NMR (100 MHz, CDCl3) ¢ 146.4, 140.0, 135.01, 133.3, 133.3,
129.8, 128.9, 128.1, 1234, 116.6, 112.1, 109.3, 104.7, 94.9, 18.5, 11.1; v (KBr)/cm™! 3484,
3383, 2941, 2863, 2154, 1620, 1495, 1468, 1402, 1306, 919, 882, 670; HRMS (ESI) m/z: calcd
for C4H30N,NaSSi [M+Na]* 429.1791; found 429.1794.
2'-(1-Benzyl-1H-1,2,3-triazol-4-yl)-[1,1 -biphenyl]-2-amine (8a)

N O 8a as a yellow oil (56.7 mg, 87% yield); Ry = 0.3 (petroleum ether/ethyl
N=N NH,
Bn—N

~ O acetate = 20/1, v/v); '"H NMR (400 MHz, CDCl3) 5 8.28 (dd, J=17.8, 1.1 Hz,
1H), 7.48 (m, J = 7.6, 1.4 Hz, 1H), 7.41 (m, J = 7.6, 1.4 Hz, 1H), 7.30 (ddd, J = 9.0, 6.6, 1.8 Hz,
4H), 7.09 (ddd, J = 9.2, 7.8, 2.8 Hz, 3H), 6.95 (dd, J = 7.6, 1.4 Hz, 1H), 6.71 (t, J = 7.4 Hz, 1H),
6.56 (d, J = 8.0 Hz, 1H), 6.46 (s, 1H), 5.32 (s, 2H), 3.13 (s, 2H); 3C NMR (100 MHz, CDCl;) 6
146.0, 143.5, 136.4, 134.6, 130.5, 130.1, 130.0, 128.9, 128.8, 128.5, 128.4, 128.3, 128.2, 127.8,
126.7, 121.9, 118.5, 115.1, 53.8; vymex (KBr)/om™ 3464, 3363, 3058, 2927, 2861, 2151, 1615, 1452,
1348, 1299, 1223, 1073, 1044, 809, 753, 507; HRMS (ESI) m/z: caled for CoH;sN,Na [M+Na]*

349.1424; found 349.1434.
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1-(2'-Amino-[1,1'-biphenyl]-2-yl)ethan-1-one (9a)

o O - 9a as a yellow oil (31.7 mg, 75% yield); R, = 0.2 (petroleum ether/ethyl acetate =
}

O 10/1, v/v); '"H NMR (400 MHz, CDCl;) 6 8.62 (d, J = 8.4 Hz, 1H), 8.53 (d,J=8.2
Hz, 1H), 8.21 (d, J = 8.2 Hz, 1H), 8.12 (d, J = 8.2 Hz, 1H), 7.87-7.81 (m, 1H), 7.70 (m, J = 8.2,
1.2 Hz, 2H), 7.65-7.58 (m, 1H), 3.05 (s, 3H); *C NMR (100 MHz, CDCl;) § 158.9, 143.6, 132.6,
130.5, 129.3, 128.6, 127.3, 126.5, 126.3, 125.9, 123.8, 122.3, 121.9, 23.3; vyax (KBr)/em:!' 3462,
3068, 2922, 2853, 2309, 1614, 1580, 1444, 1375, 1316, 860, 753, 720, 614, 436; HRMS (ESI) m/z:

caled for Ci4H3NNaO [M+Na]* 234.0889; found 234.0891.
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G. The Preparation of Palladacycle Intermediate A'

HoN I PdC|2 NH2
H MeOH RT, 24h %
O 68% Cl/2

1a

Palladacycle Intermediate A: [1,1’-biphenyl]-2-amine 1a (0.6 mmol), PdCl, (0.6 mmol), and
MeOH (4 mL) were sealed in a Schlenk tube under N, atmosphere. After this, the mixture was
stirred at room temperature for 24 h. The precipitate was filtered, washed with 10 mL MeOH, 10
mL diethylether and dried under vacuum. Palladacycle A! as a brown solid (119.3 mg, 68% yield);
'H NMR (400 MHz, DMSO) ¢ 7.70-7.37 (m, 10H), 7.30-7.14 (m, 4H), 6.26 (s, 2H); 3C NMR
(100 MHz, CDCl3) o 138.6, 138.3, 138.2, 135.0, 130.3, 129.8, 129.4, 128.6, 127.6, 127.4, 125.2,
124.8; vinax (KBr)/em! 3241, 3183, 3096, 1567, 1480, 1453, 1314, 1287, 1129, 1178, 826, 760,

701, 520. HRMS (ESI) Calcd for C,4H2N,CIPd, [M-Cl]* 584.9388; Found, 584.9382.

—0.261

H NMR (400 MHz, DMSO-d;)
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H. Further Synthetic Applications

H,N _TPs HoN ‘

TBAF
__TBAF P
O Z THF O Z
3a 5a

(a) 2'-((triisopropylsilyl)ethynyl)-[ 1,1 "-biphenyl]-2-amine 3a (0.2 mmol), TBFA (1 M in THF, 0.4
ML) and THF (1.0 mL) were sealed in a Schlenk tube under N, atmosphere. After this, the
mixture was stirred at room temperature for 3 h. After the reaction was completed (monitored by
TLC), the resulting mixture was extracted with ethyl acetate. The combined organic layers were
evaporated under vacuum. The desired products 5a were obtained after purified by column

chromatography on silica gel with mixture of petroleum ether and ethyl acetate.

HoN

N=—
E TIPS

= 1) TBAF, THF N/
O 2) PdCl,, CH3CN

3a 6a

(b) 1) 2'-((triisopropylsilyl)ethynyl)-[ 1,1 -biphenyl]-2-amine 3a was hydrolyzed to 5a. ii) 5a (0.1
mmol), PdCl, (5 mol %) and CH;CN (1 mL) were sealed in a Schlenk tube under N, atmosphere .
After this, the mixture was stirred at 100 °C for 12 h. Aftre the reaction was completed (monitored
by TLC), the resulting mixture were cooled to room temperature and extracted with ethyl acetate.
The combined organic layers were evaporated under vacuum. The desired products 6a were
obtained in the corresponding yields after purified by column chromatography on silica gel with

mixture of petroleum ether and ethyl acetate.
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SCN
5, HoN ‘ TIPS

H,N ‘ TIPS
2 P KSCN, Cu(OTf) _

74
O TMEDA, BF;3 Et,0, DMSO O

3a 7a

(c) 2'-((triisopropylsilyl)ethynyl)-[1,1"-biphenyl]-2-amine 3a (0.3 mmol), KSCN (2 equiv),
Cu(OT1), (20 mol%), TMEDA (20 mol%) and BF;.Et,0 were mixed in DMSO to stir under an O,
balloon at 80 °C. Aftre the reaction was completed (monitored by TLC), the resulting mixture
were cooled to room temperature and extracted with ethyl acetate. The combined organic layers
were evaporated under vacuum. The desired products 7a were obtained in the corresponding
yields after purified by column chromatography on silica gel with mixture of petroleum ether and

ethyl acetate.

HaN I P TIPS 1) TBAF, THF
=z > N
O 2) Cul, Benzylazide, DMF O

3a 8a

H,N : N=N,

N—Bn

(d) 1) 2'-((triisopropylsilyl)ethynyl)-[1,1"-biphenyl]-2-amine 3a was hydrolyzed to 5a. ii) 5a (0.2

mmol), Benzylazide (0.2 mmol), Cul (10 mol %) and DMF (1 mL) were sealed in a Schlenk tube

under N, atmosphere . After this, the mixture was stirred at 80 °C for 12 h. Aftre the reaction was

completed (monitored by TLC), the resulting mixture were cooled to room temperature and

extracted with ethyl acetate. The combined organic layers were evaporated under vacuum. The

desired products 8a were obtained in the corresponding yields after purified by column

chromatography on silica gel with mixture of petroleum ether and ethyl acetate.
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HoN

I TIPS  KOH HoN I (0]
=z >
O O

3a 7a

(e) 2'-((triisopropylsilyl)ethynyl)-[ 1,1 "-biphenyl]-2-amine 3a (0.2 mmol) and KOH (3 equiv) were
sealed in a Schlenk tube under N, atmosphere. After this, the mixture was stirred at 100 °C for 12
h. Aftre the reaction was completed (monitored by TLC), the resulting mixture were cooled to
room temperature and extracted with ethyl acetate. The combined organic layers were evaporated
under vacuum. The desired products 9a were obtained in the corresponding yields after purified

by column chromatography on silica gel with mixture of petroleum ether and ethyl acetate.
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I. Copies of 'H and 3C NMR Spectra
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1"-terphenyl]-2-amine

’
9

2'-((Triisopropylsilyl)ethynyl)-[1,1":4

L8B6'0

14L9
0949
L8LD
L0879
9789-=
9TlL
621°L
6b1L]
8914
LogL]
§8¢°L
Yot'L]
£t
€611
95H'L

SLy L
Yor'L

009°L1

S09°L

e

TIPS ﬁ NH,
Q\\ ®
Ph
TH NMR (400 MHz, CDClj)
L

T T T T T T
7.8 7.6 7.4 7.2 7.0 6.8
|
1 i
I
|

ER01T-

L8l

wﬁ 00t
€01
10

F ooy
T 66'7
F 66'0

1.0 0.5 0.0

15

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0

10.0

SO6L'TI—

T08'81—

T89°9L
ooo.hnv

LIELL

TELre—

8TP'S01—

SPOSTI~
T6EBII—
SELETI—
O19°LTT—

1s0°0rl1
260°0%1
6TE0v1
091°1¥1
STREPL
STR'EPI

=

‘ NH,
Ph
3¢ NMR (100 MHz, CDCl3)

TIPS

190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10

200

S39



4'-Ethyl-2'-((triisopropylsilyl)ethynyl)-[1,1'"-biphenyl]-2-amine (3¢)
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4'-(Trifluoromethyl)-2'-((triisopropylsilyl)ethynyl)-[1,1 '-biphenyl]-2-amine (3e)
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1-(2'-Amino-2-((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-4-yl)ethan-1-one (3f)
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2'-Methoxy-4'-methyl-6'-((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2
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(k)

-amine

2'-Fluoro-6'-((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2
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2-(2-((Triisopropylsilyl)ethynyl)naphthalen-1-yl)aniline (31)
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2-(Methoxy-2-((triisopropylsilyl)ethynyl)naphthalen-1-yl)aniline (3m)
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2-(3-((triisopropylsilyl)ethynyl)benzo[b]thiophen-2-yl)aniline (3n)
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2-(2-((Triisopropylsilyl)ethynyl)pyren-1-yl)aniline (30)
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5'-Chloro-2'-((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2-amine (3p)
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4-Methyl-2'-((triisopropylsilyl)ethynyl)-[1,1"-biphenyl]-2-amine (3q)
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5-Methyl-2'-((triisopropylsilyl)ethynyl)-[1,1"-biphenyl]-2-amine (3r)
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Isilyl)ethynyl)-[1,1"-biphenyl]-4-carboxylate (3s)
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Ethyl 6-amino-2'-((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-3-carboxylate (3t)
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5-Fluoro-2'-((triisopropylsilyl)ethynyl)-[1,1 "-biphenyl]-2-amine (3u)
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3,5-Dichloro-2'-((triisopropylsilyl)ethynyl)-[1,1"-biphenyl]-2-amine (3w)

| <
=
-3 AR
— JL —orig- 2 THh81—
|
i
L e
~
L
(2]
L <
Lr]
& = L
5 = g " £89°9Ly
(8] iy
696'E— N < T ezl 2 1o E\
i + 81€°LL
o o
CEY 4 s -
14 e o
i 6v7°S6
o 2 | &
| T Wi
E 0StH0T—
L
i
mmp.@:/
Lo 090221\
o (Y
L €67 €21~
2
[ & £50°8T1—
L~ k2
6002 " 1oz es1/
S10°L o - oot} 2 019°6¢17
mg.ﬁ = GF10PL
cc7 /4 wy
wwwwg B = sop| &
A
e : :
£67°i L
PEEL = -
LEEL] | o
T5EL = L e
95€°L]
L6 [ &
sLeLd o
¥8€°L]
=
888721 =
i

10

13C NMR (100 MHz, CDCl;)
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20
S60

200




-amine (4a)

henyl]-2

-lp

lyl)ethynyl)-[1,1"

Isi

is((triisopropy

[

6

’
9

2

676°0

Sive—

w9
7999
9699
SIL9
EEL9—
600°L—

"y
xmmﬂ

£PSL

TIPS

NH>

TIPS

Z

=

TH NMR (400 MHz, CDCl,)

L_MML )

6.7

6.9

7.1

7.3

7.5

W

EoR'IP

181

001
001
F o0g
= 80’1
= 00

4.0 3.5 3.0 25 20 1.5 1.0 0.5 0.0

4.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

10.0

wi'll—

0Ly 81—

£89°9L
ooo.ﬁh.\Vw
SIELL

LOEP6—

P8 01—
PCL ST~
PLE8II—

9Py rTl—
voh.mm—\

wmwmmK

mmm..v._l\

TIPS

NH,
&

TIPS

=

13C NMR (100 MHz, CDCl3)

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200

S61



(4b)

me

is((triisopropylsilyl)ethynyl)-[1,1":4",1'"-terphenyl]-2-am

[

6

’
9

2

LSbe—

$£9°0-
9£9°91
§69°91
16991
67491
1£L91
LhL 9
83%
89; 9
9p0°L—

89€" L
98¢ L4
16€°L
sop°L
0stL]
697"
st
819°L
9£9° 1
0¥9°L
6Lt

NH,
TIPS
Z
Ph
H NMR (400 MHz, CDCl3)

=

TIPS,

Ul

6.6

6.8

7.0

76 7.4

7.8

K

=S0'Th

o

"

— A

81

00t
00t
(104
80°1
80T
wT
0T

9.5 9.0 8.5 8.0 7.3 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 L5 1.0 0.5 0.0

10.0

ovlTl—

Le¥' 81—

£89°9L
000°LL
\n—m.hh.\ﬁ

oLy Po—
[L8° P01 —
POLSTI~
LTS 81—

(4310 )
P19°8T1—

srotl—

G.v.o._l\.
mmu.m._:*

rI8 LR

N

TIPS

2
=

=

TIPS.

h

P
13C NMR (100 MHz, CDCl,)

190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10

100

S62



(40

-amine

((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2

"-bis

6

r
9

4"-Ethyl-2

6€9°9
659°9
069°9
80L°9
92L'9
#00°L—

18e°L—

TIPS

TIPS

H NMR (400 MHz, CDCl3)

73 7.1 6.9 6.7

7.5

Lk

==

|

ERI'TH

= g

E 107

081

0ot
66'0;

107

= WY

4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0

4.5

7.0 6.5 6.0 ] 5.0

7.5

9.0 8.5 8.0

9.5

10.0

LSTTI~
6T SI~
S8F'81-—

L8I'8T—

£89°9L
ccc.?\n/
8LELL

[ELE6—

PLL'SOT—
IL9°GTT~
v 8IL—

£TTPTI—
Z18°ST14

o;.mﬁx

eHEErl=
FMN.S%
£98°EP1

TIPS

NH,

TIPS

ZZ

=

t

13C NMR (100 MHz, CDCly)

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200

S63



(4d)

-amine

henyl]-2

ip

b

A

lyl)ethynyl)-[1,1

Isi

bis((triisopropy!

A

6

’
9

4'-Isopropyl-2

SE6°0
9507

0L0° T~
68017,

hhméx“
6Tl

PLL'E—

999
9999
1699
01IL9
LTL9—
£00°L—

06E°L—

TIPS

NH;

TIPS

\

4

A
¥

H NMR (400 MHz, CDCl3)

6.7

6.9

7.1

7.3

7.5

| i,

=« TP
= 60’1
= ¥0ro

% L1

001
N 60°1

= S0’

= e

95 2.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 =S, 1.0 0.5 0.0

10.0

SOT'TI—
€6 81—
T69°ET—

189°tE—

789°9L
ooo.hbW
81E°LL

619°£6—
$9z°501—
P69 11~
T058T1—
81T —
868571/
%32\
915 THI—

vwm.mv—“
IF8°Lrl

TIPS

TIPS,

A\

V4

13C NMR (100 MHz, CDCl;)

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200

S64



(4e)

-amine

4'-Methoxy-2',6 -bis((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2

8760

UTEE—

I¥8E—

629°91
6¥9°91
929°91
8991
6991
£69°94
E1L94

—

9869
0669
6669
S00°L
800°L
8107
LEO L
1404
180°L

——m

NH;
TIPS
Z
OCHy
H NMR (400 MHz, CDCl,)

=

TIPS

6.7

71

=—t£0'TH

= 10

o't
u% 0’1

= 807
g0z

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 23 2.0 1.5 1.0 0.5 0.0

10.0

LELLL—

0978l —

£89°9L
ooo.hﬁ.\wﬁ
m—m.?\n

S9Lv6—
0r8 +01—
90961 ~/.

O8¥'811T—

8T STI—
TP 871

0L9°LEl—
0T vl —

£OL'8S1—

NH;
=

TIPS

TIPS

=

OCH;z
13C NMR (100 MHz, CDCl3)

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200

S65



(4D

-amine

4'-Fluoro-2',6-bis((triisopropylsilyl)ethynyl)-[1,1-biphenyl]-2

oLy E—

£L9°9
£69°9
9TL™9
SPL9
£9L79—
010°L
6C0°L
FS0'L
LSO°L
FLO'L
T60°L
S60°L
£8T°L
68CT'L

© =

o ==

R 8

L) (¥]

W// s

=

(=

g

14

74 5

w e =

g 3
z

==

v

Ju)

N

|

6.7

6.9

71

7.3

e

=e0'Tk

06l

001
€01
Bl
= 10

e

L}

2.0 LS 1.0 0.5 0.0

2.5

4.0 35 3.0

4.5

6.0 55 5.0

6.5

7.0

75

9.0 8.5 8.0

95

10.0

060°TT—

989°Ll—F
bm.v.mT\

T89'9L
ooo.\nhuﬁ
LIELL

118°§6—
61L7E0L
05L7E01
SELSTI—

96L 41—
_8.3%

oL 8TI
9T TP~
SLREVI-

S69°65 1~
051291

TIPS

13C NMR (100 MHz, CDCly)

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200

S66



4'-(Trifluoromethyl)-2’,6-bis((triisopropylsilyl)ethynyl)-[1,1 "-biphenyl]-2-amine (4g)
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1-(2'-Amino-2,6-bis((triisopropylsilyl)ethynyl)-[1,1"-biphenyl]-4-yl)ethan-1-one (4h)
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3',5'-Dichloro-2',6-bis((triisopropylsilyl)ethynyl)-[1,1’-biphenyl]-2-amine (4j)
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3'-Chloro-2',6"-bis((triisopropylsilyl)ethynyl)-[1,1-biphenyl]-2
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2-(6-Methoxy-1,3-bis((triisopropylsilyl)ethynyl)naphthalen-2-yl)aniline (4m)
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5-Chloro-3-fluoro-2',6 -bis((triisopropylsilyl)ethynyl)-[1,1-biphenyl]-2-amine (4n)
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5-Methyl-2',6"-bis((triisopropylsilyl)ethynyl)-[1,1'"-biphenyl]-2-amine (40)

e O SO
n— o @ %D
o o N Y- V- BN
~ | [

NH,
TIPS TIPS
= Z
e ,
7.5 7.3 7.1 6.9 6.7 H NMR (400 MHz, CDCl;)

—3.242
2.175
0.930

307 - —
L
-

A
vor oy —_— y
-+
o wi «1 = o -
S = = 3 i o
L - - b
10.0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0
o oo (2] [ o o
[ -] o0 (=} A¥=] o <t i I o] =2 (=2
o — -1 ) = =N vy -5 ~em o
vi—= el + 8 < o mee e e =
=t < o [ ] — (=1 <t -~~~ o [=TN: ] —
—— —_ —_— — — (=} === o) o— —
(N \ | | | | 1 ~ |
NH;
TIPS TIPS
x 3
13C NMR ({100 MHz, CDCl;)
1
1
e \ 1 |
il - |
A i i ! bt An it MWW i el me
200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 0

S75



(4p)

-amine

4-Methyl-2',6-bis((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2
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Ethyl 6-amino-2',6"-bis((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-3-carboxylate (4r)
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Isilyl)ethynyl)-[1,1'-biphenyl]-4-carboxylate (4s)
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5-(Trifluoromethyl)-2',6"-bis((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2-amine (4t)
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iphenyl]-2-amine (5a)
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(72)

-amine

5-Thiocyanato-2'-((triisopropylsilyl)ethynyl)-[1,1'-biphenyl]-2
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(8a)

-amine

2'-(1-Benzyl-1H-1,2,3-triazol-4-yl)-[1,1-biphenyl]-2
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1-(2'-Amino-[1,1"-biphenyl]-2-yl)ethan-1-one (9a)
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