Electronic Supplementary Material (ESI) for Chemical Communications.
This journal is © The Royal Society of Chemistry 2019

Supporting Information
Co(lll)-catalyzed Z-selective oxidative C—H/C—H cross-

coupling of alkenes with triisopropylsilylacetylene

Tingxing Zhao, Dekun Qin, Weiguo Han, Shiping Yang, Boya Feng, Ge Gao* and

Jingsong You*

Key Laboratory of Green Chemistry and Technology of Ministry of Education,
College of Chemistry, Sichuan University, 29 Wangjiang Road, Chengdu 610064,

China

E-mails: gg2b@scu.edu.cn; jsyou@scu.edu.cn

Table of Contents

[ GENEIAl FEMAIKS ettt ettt et e st e e bt e sabe e s bt e e sabeesbeessateesabeeens 2
Il. General procedure for the synthesis of acrylamides.......c.ccccoviiniiiiniiiniiie e, 2
[1l. Optimization of the reaction CONAItioNS........cccuiiiiiiiiiiii e 3
IV. General procedure for the cross-coupling of acrylamides with triisopropylsilylacetylene ......... 5
V. Procedure for the recycle of silver carbonate ........cooceeoviiiiiii e 6
VI. Removal of the directing and protecting SroUPS.......c.covviiiiieeriieerie ettt 7
VII. Synthesis 0f 32 0N @4 MMOI SCAlE...cc..iiiiiiiiii e s 8
VI MECANISTIC STUAY ....eiiiiiiiieieie ettt et ettt e e st esbe e s ate e st e e sbaeesaneesane 9
IX. Experimental data for the described subStaNCEs .........ccoccueeiiiiiiiiiiniie e 14
) O (s T =T o ol O OO UPPROTSTRRP 33
XI. Copies Of TH, 3C NIMIR SPECLIA ...vecveiviereeieitieteetesteeteeteste st esesteseeesaesteesaessesteessessesseessessessessnans 34

S1


mailto:jsyou@scu.edu.cn

l. General remarks

Unless otherwise noted, all reagents were obtained from commercial suppliers and
used without further purification. Substituted acrylamides 1, 5 were prepared
according to the reported literatures.! THF, DCE, DMF, 1,4-dioxane and toluene were
dried using solvent purification system, while other solvents were dried according to
known methods and distilled prior to use.?

NMR spectra were obtained on an Agilent 400-MR DD2 spectrometer. The *H NMR
(400 MHz) chemical shifts were measured relative to CDCl; as the internal reference
(CDCl3: 6 =7.26 ppm). The 3C NMR (100 MHz) chemical shifts were given using CDCls
as the internal standard (CDCls: 6 = 77.16 ppm). High resolution mass spectra (HR-MS)
were obtained with a Shimadzu LCMS-IT-TOF (ESI). X-Ray single-crystal diffraction data

were collected on an Oxford Xcalibur E single crystal diffractometer.

Il. General procedure for the synthesis of acrylamides

The synthesis of 1a is representative: An oven-dried 100 mL round-bottom flask was
charged with (E)-2-methyl-3-phenylacrylic acid (810.0 mg, 5 mmol) and DCM (20 mL)
under N, atmosphere, the mixture was cooled to 0 °C, and then oxalyl chloride (0.6
mL, 7mmol) was added dropwise, then DMF (2 drops) was added. The mixture was
stirred at room temperature for 3 h and then the solvent was evaporated to obtain
the crude acid chloride, then without further purification the crude acid chloride
dissolved in DCM (10 mL), then added dropwise to a solution of 8-aminoquinoline
(748.8 mg, 5.2 mmol) and EtsN (2 mL, 15 mmol) in DCM (20 mL) at O °C under N,
atmosphere. The resulting mixture was stirred at room temperature overnight. Then
water was added, and extracted with DCM three times, then dried over Na,SO,. After

removal of the solvent under reduced pressure, the residue was purified by column
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chromatography on silica gel (petroleum ether/ DCM = 3/1, v/v) to give the desired

product as a white solid (1051.6 mg, 73% vyield).

lll. Optimization of the reaction conditions

An oven-dried Schlenk tube equipped with a magnetic stir bar was charged with (E)-
2-methyl-3-phenyl-N-(quinolin-8-yl)acrylamide 1a (28.8 mg, 0.1 mmol, 1.0 equiv),
catalyst, oxidant, additive. The Schlenk tube was evacuated and filled with a nitrogen
gas three times, then ethynyltriisopropylsilane 2, solvent (1.0 mL) were added under
a nitrogen atmosphere. The reaction mixture was stirred at room temperature for 2
min, and then heated at the indicated temperature for 24 hours. The reaction mixture
was cooled to ambient temperature, diluted with 5 mL of DCM, filtered through a
celite pad, and washed with 20 mL of DCM. The combined filtrate was concentrated,
and the resulting residue was purified by column chromatography on silica gel using
petroleum ether/THF (v/v = 20/1) as eluent to provide the desired product 3a.

Table S1. Optimization of the reaction conditions.%?

o} o} o)
Q catalyst, oxidant .Q
j)LH . = TiPs additive ‘ H . I N-a
Ph solvent, T, 24 h Ph \\ Ph \
TIPS Q
1a 2 3a 4a
Entr | Catalyst Oxidant Additive Solvent Yield of Yield of
y 3a 4a
1 Fe(OAc), Ag,C0O3 KOAc THF n.d n.d
2 Co(OAc), Ag,CO; KOAc THF 7% n.d
3 Ni(OAc), Ag,CO; KOAc THF trace n.d
4 Cu(OAc), Ag,CO; KOAc THF 9% n.d
5 Co(acac), Ag,CO; KOAc THF 35% 5%
6 Co(acac); Ag,CO; KOAc THF 39% n.d
7 CoBr, Ag,CO3 KOAc THF 17% trace
8 CoCl, Ag,CO3 KOAc THF trace n.d
9 Co,(CO)g Ag,CO; KOAc THF trace n.d
10 Co,0; Ag,CO3 KOAc THF n.d n.d
11 Co(acac); Ag,CO3 KOAc DCE 27% 9%
12 | Co(acac)s Ag,CO; KOAc DMF n.d n.d
13 Co(acac); Ag,CO3 KOAc toluene 23% n.d
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14 | Co(acac)s Ag,CO; KOAc dioxane 9% n.d
15 | Co(acac)s Ag,C0O3 KOAc NMP n.d n.d
16 | Co(acac)s Ag,CO3 KOAc DMSO n.d n.d
17 | Co(acac)s Ag,CO; KOAc t-BuOH n.d n.d
18 | Co(acac)s Ag,C0O3 HOAc THF trace n.d
19 | Co(acac)s Ag,CO; Zn(OAc), THF 29% n.d
20 | Co(acac)s Ag,C0O3 Mn(OAc);3 THF 56% n.d
21 Co(acac) Ag,CO3 Mn(OAc), THF 73% n.d
3
22 Co(acac); Ag,CO; MnCl, THF trace n.d
23 Co(acac); Ag,CO; MnSO, THF 43% n.d
24 | Co(acac)s Ag,CO3 -- THF 27% n.d
25 - Ag,CO; Mn(OAc); THF n.d n.d
26 | Co(acac)s -- Mn(OAc), THF n.d n.d
27° | Co(acac); Ag,CO; Mn(OAc), THF 54% n.d
28¢ | Colacac); Ag,CO3 Mn(OAc), THF 67% n.d
299 | Co(acac); Ag,CO; Mn(OAc), THF 61% n.d
30 | Co(acac)s Ag,0 Mn(OAc), THF 29% n.d
31 | Co(acac); Ag,S0, Mn(OAc); THF trace n.d
32 Co(acac); AgOAc Mn(OAc), THF trace n.d
33 | Co(acac)s AgOPiv Mn(OAc), THF 24% n.d
34 | Co(acac)s AgF Mn(OAc), THF n.d n.d
35 | Co(acac)s AgBF, Mn(OAc), THF n.d n.d
36 | Co(acac); AgNO; Mn(OAc), THF n.d n.d
37¢ | Co(acac)s Ag,CO; Mn(OAc); THF 59% n.d
38/ | Co(acac); Ag,CO; Mn(OAc), THF 45% n.d
399 | Co(acac)s Ag,CO; Mn(OAc), THF 46% n.d
40" | Co(acac); Ag,CO; Mn(OAc), THF 39% n.d
41" | Co(acac); Ag,C03/0, Mn(OAc), THF 38% n.d
42 | Co(acac)s BQ Mn(OAc), THF n.d n.d
43 | Co(acac)s DDQ Mn(OAc), THF n.d n.d
44 | Co(acac)s PhI(OAc), Mn(OAc), THF n.d n.d
45 | Co(acac)s DTBP Mn(OAc), THF n.d n.d
46 | Co(acac)s TBHP Mn(OAc), THF n.d n.d
47 | Co(acac)s K,S,04 Mn(OAc); THF n.d n.d
48 | Co(acac)s | Mn(OAc);-2H, | Mn(OAc), THF n.d n.d
0
49 | Co(acac)s NaClO; Mn(OAc); THF n.d n.d
50 | Co(acac)s oxone Mn(OAc), THF n.d n.d
51 | Co(acac); Cu(OAc), Mn(OAc); THF 11% n.d
52 Co(acac); CuOAc Mn(OAc), THF n.d n.d
53 | Co(acac); CuBr Mn(OAc); THF n.d n.d
54 | Co(acac)s CucCl Mn(OAc), THF n.d n.d
55 | Co(acac); Cul Mn(OAc); THF n.d n.d
56 | Co(acac)s Cu,0 Mn(OAc), THF n.d n.d
57 | Co(acac); 0, Mn(OAc); THF n.d n.d
58 | Co(acac)s Ag,CO3 Mn(OAc), toluene 51% n.d
59 | Co(acac); Ag,CO; Mn(OAc), DME n.d n.d
60 | Co(acac)s Ag,CO3 Mn(OAc), (n-Bu),0 46% n.d
61 | Co(acac)s Ag,CO; Mn(OAc), dioxane 64% n.d
62 | Co(OAc), Ag,CO;3 Mn(OAc), THF 28% n.d
63 Ni(OAc), Ag,CO; Mn(OAc), THF 17% n.d
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64 | Cu(OAc), Ag,CO;3 Mn(OAc), THF 20% n.d
65 Fe(OAc), Ag,CO; Mn(OAc), THF n.d n.d

9Reaction conditions: catalyst (0.01 mmol, 10 mol %), oxidant (0.2 mmol, 2.0 equiv), 1a (28.8 mg,

0.1 mmol, 1.0 equiv), 2 (35 pL, 0.15 mmol, 1.5 equiv), additive (0.1 mmol, 1.0 equiv), and solvent
(1 mL) at 120 °C for 24 h under N, atmosphere.?100 °C. €140 °C. 92 (0.12 mmol, 1.2 equiv). ¢Ag,CO;
(1.5 equiv). fAg,CO; (1.0 equiv). 9Ag,CO5 (1.5 equiv), 130 °C. hAg,CO; (1.5 equiv), 140 °C. /Ag,CO;
(1.0 equiv), O,. n.d = not detected.

Table S2. Optimization of the reaction conditions for terminal acrylamides.®?

o} 0

PhTHOkN,Q . — s e Ph\@Q R Ph\Qf
H solvent, T, 24 h T \_Tips
5a 2 6a TS 7a
Entr = Co(acac) Additive T (°C) Yield of Yield of 5a

y 3 6a 7a
1 10% - 120°C 20% 13% 0%
2 10% KOAc (1 equiv) = 120°C 16% 24% 0%
3 10% PivOH (1 equiv) 120°C 25% <10% 0%
4 10% -- 80°C 20% 20% 55%
5 20% - 80 °C 30% 37% 30%
6 30% -- 80°C 40% 46% 0%
7 30% PivOH (1 equiv) 80°C 56% 32% 0%
8 30% PivOH (2 equiv) 80°C 70% 27% 0%
9 30% PivOH (3 equiv) 80°C 68% 24% 0%

9Reaction conditions: Co(acac)s, Ag,COs (0.2 mmol, 2.0 equiv), Mn(OAc), (0.1 mmol, 1.0 equiv),
terminal acrylamides 5a (0.1 mmol, 1.0 equiv), 2 (35 pL, 0.15 mmol, 1.5 equiv), and THF (1 mL) for

24 h under a N, atmosphere. bIsolated yield.

IV. General procedure for the cross-coupling of acrylamides with

triisopropylsilylacetylene

Internal acrylamides:

Co(acac)z (10 mol %)

o] Ag,CO3 (2 equiv) 4 Q
R Mn(OAc), (1 equiv) R N
‘ N | + =—TiPs Ho N
R N 120 °C,THF, 24 h R2 SN
1

\
TIPS
2 3

An oven-dried Schlenk tube equipped with a magnetic stir bar was charged with
Co(acac)s (3.6 mg, 0.01 mmol, 10 mol %), Ag,CO;5 (55.2 mg, 0.2 mmol, 2.0 equiv),

Mn(OAc), (17.3 mg, 0.1 mmol, 1.0 equiv), internal acrylamides 1 (0.1 mmol, 1.0 equiv).
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The Schlenk tube was evacuated and filled with a nitrogen gas three times. Then,
ethynyltriisopropylsilane 2 (35 uL, 0.15 mmol, 1.5 equiv), and THF (1 mL) were added
under a nitrogen atmosphere. The reaction mixture was stirred at room temperature
for 2 min, and then heated at 120 °C for 24 hours. Then the reaction mixture was
cooled to ambient temperature, diluted with 5 mL of DCM, filtered through a celite
pad, and washed with 20 mL of DCM. The combined filtrate was concentrated, and
the resulting residue was purified by column chromatography on silica gel to provide

the desired product.

Terminal acrylamides:

Co(acac)s (30 mol %) 0] o

0 AgCO3 (2 equiv) - R! e (R Q
R%N/Q . =—mps —MnOAck(equy) T F [T
H PivOH (2 equiv) SN \ TIPS
80 °C,THF, 24 h TIPS
5 2 6 7

An oven-dried Schlenk tube equipped with a magnetic stir bar was charged with
Co(acac); (10.8 mg, 0.03 mmol, 30 mol %), Ag,CO3 (55.2 mg, 0.2 mmol, 2.0 equiv),
Mn(OAc), (17.3 mg, 0.1 mmol, 1.0 equiv), PivOH (20.4 mg, 0.2 mmol, 2.0 equiv)
terminal acrylamides 5 (0.1 mmol, 1.0 equiv). The Schlenk tube was evacuated and
filled with a nitrogen gas three times. Then, ethynyltriisopropylsilane 2 (35 pL, 0.15
mmol, 1.5 equiv), and THF (1 mL) were added under a nitrogen atmosphere. The
reaction mixture was stirred at room temperature for 2 min, and then heated at 80 °C
for 24 hours. Then the reaction mixture was cooled to ambient temperature, diluted
with 5 mL of DCM, filtered through a celite pad, and washed with 20 mL of DCM. The
combined filtrate was concentrated, and the resulting residue was purified by column

chromatography on silica gel to provide the desired product 6 and 7.
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V. Procedure for the recycle of silver carbonate?

After a standard reaction (0.1 mmol scale), the reaction mixture was cooled down
to ambient temperature and diluted with 5 mL of DCM. A combination of 11 reaction
mixtures was filtered through a celite pad. The residue was washed with DCM (50 mL)
and H,0 (50 mL), and then dissolved in 30 mL of HNO3 (20%, v/v in distilled water).
After being stirred for 12 h, the mixture was filtered and the water phase was
evaporated under vacuum to give a black solid. The solid was washed with ethanol
and a small amount of acetone to remove the manganese salt. The crude AgNO3 was
redissolved in distilled water, and an 10% aqueous solution of Na,CO3; was added. The
mixture was stirred for 2 hours to let Ag,CO; precipitate out. After filtration, the solid
was washed with distilled water (3 x 10 mL) to afford Ag,COs as a light brown solid

(539.9 mg, 89% vyield).

The cross-coupling reaction of 1a with 2 under the optimal conditions by using the

regenerated Ag,CO; gave the desired enyne 3a in 61% vyield.

VI. Removal of the directing and protecting groups*

o 0 0
.Q _ _
N o o
| H HCI(1.25 M) \ TBAF (4 equiv) |
N MeOH, 80 °C, 8 h X ACOH (6 equiv) X
TIPS TIPS THF (1 mL),1t, 3 h
3a 8, 70% 9,95%

An oven-dried Schlenk tube with a magnetic stir bar was charged with 3a (93.7 mg,
0.2 mmol) and 1.25 M HCl in MeOH (3 mL) were added, and then heated at 80 °C for
8 h. After being cooled to room temperature, EtzN (1 mL) was added, then
concentrated, and the resulting residue was purified via column chromatography on

silica gel (petroleum ether/THF = 50/1, v/v) to provide the desired product 8 (49.9 mg,
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70%).

Under a N, atmosphere, 8 (35.6 mg, 0.1 mmol, 1 equiv) dissolved in THF (1 mL)
was added to a dry Schlenk tube, TBAF (52.3 mg, 0.2 mmol, 4 equiv) and acetic acid
(18.0 mg, 0.3 mmol, 6 equiv) were added successively. The reaction mixture was
stirred at room temperature for 3 h (checked by TLC). Then quenched with saturated
NaHCOs;, extracted with DCM, the organic layer was removed by rotary evaporation,
and the resulting residue was purified via column chromatography on silica gel

(petroleum ether/THF = 50/1, v/v) to provide the desired product 9 (19.0 mg, 95%).

VII. Synthesis of 3a on a 4 mmol scale

0 Co(acac); (10 mol %) 0
Ag,CO3 (2 equiv)
‘ H ‘ Mn(OAc), (1 equiv) ‘ N ‘
Ny + =—TIPS e
120 °C, THF, 48 h X
TIPS
1a, 4 mmol 2, 6 mmol 3a

A 100 mL oven-dried Schlenk tube equipped with a magnetic stir bar was charged
with Co(acac)s; (142.5 mg, 0.4 mmol, 10 mol %), Ag,CO3 (2206.0 mg, 8 mmol, 2.0
equiv), Mn(OAc), (692.4 mg, 4 mmol, 1.0 equiv), acrylamides 1a (1152.5 mg, 4 mmol,
1.0 equiv). The Schlenk tube was evacuated and filled with a nitrogen gas three times.
Then, ethynyltriisopropylsilane 2 (1094.3 mg, 6 mmol, 1.5 equiv), and THF (5 mL) were
added under a nitrogen atmosphere. The reaction mixture was stirred at room
temperature for 2 min, and then heated at 120 °C for 48 hours. Then the reaction
mixture was cooled to ambient temperature, diluted with 50 mL of DCM, filtered
through a celite pad, and washed with 100 mL of DCM. The combined filtrate was
concentrated, and the resulting residue was purified via column chromatography on
silica gel (petroleum ether/THF = 20/1, v/v) providing the corresponding product 3a

(1273.6 mg, 68% vyield).
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VIIl. Mechanistic study

(i). Preparation of deuterated substrates?

N Pd(OAC), (10 mol%) b

AcOD, 110°C, 3 h D
1a 1a-d4

An oven-dried Schlenk tube with a magnetic stir bar was charged with (E)-2-methyl-
3-phenyl-N-(quinolin-8-yl)acrylamide 1a (288.1 mg, 1 mmol), Pd(OAc); (22.4 mg, 0.1
mmol). The Schlenk tube was evacuated and filled with a nitrogen gas three times.
Then, AcOD (1 mL) were added under a nitrogen atmosphere and the reaction mixture
was allowed to stir at 110 °C for 3 h. After the mixture was cooled to room
temperature, the solvent was removed by rotary evaporation. The residue was
purified by flash column chromatography on silica gel (petroleum ether/THF = 20/1,
v/v). This sequence was repeated one more time to give the deuterium labeled

product 1a-d,; as a white solid (201.6 mg, 69%).
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(ii). Kinetic Isotope Studies(parallel experiments)®4>

Co(acac)z (10 mol%)
) Ag,CO;5 (2 equiv) o
Mn(OAc), (1 equiv)
N N
\ H N \ + =-TPs —— ~ | H N \
X 120 C,THF, X X
15 equiv N TIPS

Co(acac); (10 mol%)
o] § Ag,CO; (2 equiv) pp ¢
Mn(OAc); (1 equiv)
TN ) = T T YR
NS o NS
D 120 C,THF, A

1.5 equiv

KIE = Ky/Kp = 1.63

An oven-dried Schlenk tube with a magnetic stir bar was charged with Co(acac)s; (3.6
mg, 0.01 mmol, 10 mol %), Ag,C0O5 (55.2 mg, 0.2 mmol, 2.0 equiv), Mn(OAc), (17.3 mg,
0.1 mmol, 1.0 equiv), 1a or 1a-d, (0.1 mmol, 1.0 equiv). The Schlenk tube was
evacuated and filled with a nitrogen gas three times. Then, ethynyltriisopropylsilane
2 (35 pL, 0.15 mmol, 1.5 equiv) and THF (1 mL) were added under a nitrogen
atmosphere. The reaction mixture was stirred at room temperature for 2 min, and
then heated at 120 °C for 0.5 h, 1 h, 1.5 h, 2 h. After the mixture was cooled to room
temperature, the solvent was removed by rotary evaporation. The crude residue was

subjected to the 'H NMR analysis, using CH,Br, (7 pL, 0.1 mmol) as internal standard.
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A KIE value of 1.63 was obtained.

30+
Equation y=a+b*x
25 Adj. R-Squ  0.9894 u
Valu Standard E
B Interce  -0.5 1.06066
B Slope 13 0.7746
20 1

yield (%)
g

10
5
T T T T T T T T T T T T T T T T T T
04 06 08 10 12 14 16 18 20
time (h)
18 4| Equation y = a + b*x 1a-d4
1|Adj. R-S  0.981 L]
16+ Val Standard
1/B Interc 1.5 0.86603
4B Slope 8 0.63246
124
&
S 10-
>
8
6
n
4 T T T T T T

04 06 08 10 12 14 16 18 20 22
time (h)

Figure S1 Kinetic experiments of 1a and 1a-d,

(iii). MALDI-TOF-MS analysis
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6.8 Ref MBIV Mbde Mess Accuracy Tof2_mix
Perfomance
Deta: 4175-3-R0001.K11[c] 25 Nov 2018 17:16 Cdl: tof 25 Nov 2018 17:01
Shimedau Biotech Axima Perfomence 2.9.4.1: Mode Reflectron, Power: 90, Banked, P.Ext. @400 (bin 57)
Ydrt. 90 m\fsunF 9044 mV] Profiles 1-100 Unsmoothed -Beseline 15
wsrmp) [M+H]*
100.
0 o
& N |
\Co=< Ny,
™ P o
N\
€ ARANATITY
B
50
40
i [M]*
. 1469(r308%)
30
20
243.3148(r1312)
444.5610(r5734)
0 (rerse s g
0;
430 432 434 4436 438 444.0 4442 444 4446 448 4450 4452 454 4456 458 4460
niz

A MALDI-TOF analysis experiment was performed by the reaction 1a with 2 under standard
conditions for 3 h. A series of signals identified with acrylamide-Co intermediate B. MALDI-
TOF-MS of B calcd for C,,H,;CoN,0; [M]+ 444.0884, found 444.1469, C,,H,,CoN,0; [M+H]*

445.0962, found 445.1371.

6.8 Ref MBIVS Mode Mass Accuracy Tof2 mix
Perfomance
Data: 4175-3-CHCA-RO002.J11[c] 25 Nov 2018 17:21 Cal: tof 25 Nov 2018 17:01
Shimadzu Biotech Axima Perfamence 2.9.4.1: Mode Reflectron, Poner: 76, Barked, P.Ext. @400 (bin 57)
%rt. 87mMsurF870mV] Prcfiles 1-100 Unsmocthed -Baseline 15
625.4756(189T7)
100
(0]
D
® gy
90 <Ny
70 o] \
TIPS
60 O?J/
5 D 625235113219
625 817810331} 626.4940(7558)
40 626.3310r11283)
+
624.0796{r8992} [M ]
30 525.349(r17875} 626.9101{r116
624483645} BB i
2 626. 798412154
626.1512{r11835),
10 624.9408(r17646}
0;
624.0 6242 644 6246 624.8 6250 6252 654 6256 6258 626.0 6262 664 6266 668 627.0
niz

MALDI-TOF-MS of D calcd for C35H4;,CoN,05Si [M]* 625.2297, found 625.2351.

(iv). Radical trapping experiments*
An oven-dried Schlenk tube with a magnetic stir bar was charged with Co(acac)s; (3.6
mg, 0.01 mmol, 10 mol %), Ag,C0O5 (55.2 mg, 0.2 mmol, 2.0 equiv), Mn(OAc), (17.3 mg,

0.1 mmol, 1.0 equiv), and 1a (28.8 mg, 0.1 mmol, 1.0 equiv), radical scavenger. The
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Schlenk tube was evacuated and filled with a nitrogen gas three times. Then,
ethynyltriisopropylsilane 2 (35 pL, 0.15 mmol, 1.5 equiv) and THF (1 mL) were added
under a nitrogen atmosphere. The reaction mixture was stirred at room temperature
for 2 min, and then heated at 120 °C for 24h. After being cooled to room temperature,
the reaction mixture was filtered through a silica-gel pad and washed with 10-20 mL
of DCM. The filtrate was concentrated and was purified via column chromatography

on silica gel gave 3a.

Table S3 Radical trapping experiments

entry TEMPO Yield
1 1 equiv 38%
2 2 equiv 20%
3 3 equiv 13%
4 6 equiv 15%

(v). Plausible mechanistic pathway

Ag° " 1a,B

CoXs3 -
, BH, X
Ag
I O
CoX
3 2 j)kc':\l N
S— -
a TIPS———H Bh 20 S

X TIPS—

i\'A . HOAc, X
g
o)
TIPS—-
th |0 \
Co'V<—N path a ""—

TIPS

path b

Co<—N

TIPS

B =COs%
X = OAc ,acac

Scheme S1. Plausible Mechanism

Based on the preliminary results and previous reports,® a plausible mechanism is
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proposed. The deprotonation of 1a allows coordination of 1a to [Co"'] to form the
intermediate A. The vinylic C-H bond activation occurs to give the intermediate B with
the assistance of acetate. B can be directly oxidized by the in situ generated alkynyl
radical to form a [Co'V] intermediate D (path a), or be oxidized to a [Co'"V] species C by
Ag,CO;, followed by a transmetalation process with alkynyl-Ag' species to generate D
(path b). Finally, reductive elimination of D gave the cross-coupled product 3a and a
[Co"] species. Oxidation of [Co"] by silver will regenerate [Co"'] for the next catalytic

cycle.

IX. Experimental data for the described substances

N ]
i()ﬁ)ﬁ :

(E)-4-(3-ox0-3-(quinolin-8-ylamino)prop-1-en-1-yl)phenyl acetate (1d). A white solid.
1H NMR (400 MHz, CDCls): 6 = 2.33 (s, 3H), 6.77 (d, J = 15.2 Hz, 1H), 7.14-7.16 (m, 2H),
7.48 (dd, J = 8.4, 4.4 Hz, 1H), 7.53-7.55 (m, 1H), 7.57-7.61 (m, 1H), 7.62-7.65 (m, 2H),
7.81(d,J=15.6 Hz, 1H), 8.19 (dd, /= 8.4, 2.0 Hz, 1H), 8.84 (dd, /= 4.4, 1.6 Hz, 1H), 8.91
(dd, J = 7.6, 1.6 Hz, 1H), 10.01 (s, 1H) ppm. 3C NMR (100 MHz, CDCl5): & = 20.3, 117.0,
121.80, 121.84, 121.9, 122.2, 127.7, 128.1, 129.3, 132.7, 134.7, 136.6, 138.6, 141.2,
148.3, 151.9, 164.1, 169.4 ppm. HRMS (ESI*): calcd for CyoH:sN,NaO; [M+Na]*

355.1059, found 355.1058.

(E)-N-(quinolin-8-yl)-3-(o-tolyl)acrylamide (1e). A white solid. 'H NMR (400 MHz,

CDCls): 6 = 2.51 (s, 3H), 6.73 (d, J = 15.2 Hz, 1H), 7.23-7.24 (m, 2H), 7.27-7.29 (m, 1H),
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7.48 (dd, J = 8.0, 4.0 Hz, 1H), 7.53-7.55 (m, 1H), 7.57-7.61 (m, 1H), 7.66-7.68 (m, 1H),
8.13 (d,J=15.2 Hz, 1H), 8.19 (dd, J = 8.4, 1.6 Hz, 1H), 8.84 (dd, J = 4.0, 1.6 Hz, 1H), 8.93
(dd, J=7.6, 1.6 Hz, 1H), 10.02 (s, 1H) ppm. 3C NMR (100 MHz, CDCl3): 6 = 20.1, 116.9,
121.80, 121.82,122.7,126.40,126.42, 127.7, 128.1, 129.8, 130.9, 133.9, 134.8, 136.6,
137.9, 138.6, 140.1, 148.3, 164.4 ppm. HRMS (ESI*): calcd for CigHi7N,O [M+H]*

289.1341, found 289.1344.

(E)-3-(3-bromophenyl)-N-(quinolin-8-yl)acrylamide (1j). A white solid. 'TH NMR (400
MHz, CDCls): 6 = 6.81 (d, J = 15.6 Hz, 1H), 7.29 (t, J = 7.8 Hz, 1H), 7.47-7.56 (m, 4H),
7.57-7.61 (m, 1H), 7.73-7.78 (m, 2H), 8.19 (dd, /= 8.4, 2.0 Hz, 1H), 8.84 (dd, /= 4.0, 1.6
Hz, 1H), 8.90 (dd, J = 7.6, 1.6 Hz, 1H), 10.04 (s, 1H) ppm. 13C NMR (100 MHz, CDCl5): &
=117.1, 121.9, 122.0, 123.1, 123,2, 127.1, 127.6, 128.1, 130.5, 130.6, 132.8, 134.6,
136.6, 137.1, 138.6, 140.6, 148.4, 163.7 ppm. HRMS (ESI*): calcd for CygH14”°BrN,0O
[M+H]* 353.0290, found 353.0287; calcd for C;gH1481BrN,O [M+H]* 355.0269, found

355.0263.

A

(E)-3-(naphthalen-1-yl)-N-(quinolin-8-yl)acrylamide (11). A white solid. *H NMR (400
MHz, CDCls): & = 6.90 (d, J = 15.6 Hz, 1H), 7.49 (dd, J = 8.4, 4.4 Hz, 1H), 7.53-7.57 (m,
3H), 7.58-7.63 (m, 2H), 7.86-7.92 (m, 3H), 8.20 (dd, /= 8.0, 1.6 Hz, 1H), 8.31 (d, /= 8.4
Hz, 1H), 8.68 (d, J = 15.6 Hz, 1H), 8.85 (dd, J = 4.0, 1.6 Hz, 1H), 8.97 (dd, J = 7.6, 1.6 Hz,
1H), 10.09 (s, 1H) ppm. 13C NMR (100 MHz, CDCl3): 6 = 117.0, 121.85, 121.88, 123.8,
124.4, 125.0, 125.6, 126.4, 126.9, 127.7, 128.1, 128.8, 130.3, 131.7, 132.4, 133.§,
134.8,136.6, 138.6, 139.5, 148.3, 164.2 ppm. HRMS (ESI*): calcd for Cy,H17N,0 [M+H]*

325.1341, found 325.1343.
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(E)-3-(pyridin-3-yl)-N-(quinolin-8-yl)acrylamide (10). A white solid. 1H NMR (400 MHz,
CDCls): 6 = 6.88 (d, J = 15.6 Hz, 1H), 7.34 (dd, J = 7.6, 4.8 Hz, 1H), 7.48 (dd, J = 8.4, 4.0
Hz, 1H), 7.53-7.60 (m, 2H), 7.80 (d, J = 15.6 Hz, 1H), 7.90 (dt, J = 8.0, 1.6 Hz, 1H), 8.18
(dd, J = 8.0, 1.6 Hz, 1H), 8.60 (dd, J = 4.8, 1.6 Hz, 1H), 8.83-8.84 (m, 2H), 8.90 (dd, J =
7.2,1.6 Hz, 1H), 10.05 (s, 1H) ppm. 13C NMR (100 MHz, CDCl5): 6§ =117.1,121.9, 122.1,
123.7, 123.8, 127.6, 128.1, 130.7, 134.46, 134.50, 136.6, 138.5, 138.6, 148.4, 149.7,

150.8, 163.4 ppm. HRMS (ESI*): calcd for C;7H14N3O [M+H]*276.1137, found 276.1137.

Me o
jj/kﬁ Iy

Me

(E)-2-propyl-N-(quinolin-8-yl)hex-2-enamide (1r). A pale yellow liquid. 'H NMR (400
MHz, CDCl3): 6 = 0.98-1.03 (m, 6H), 1.50-1.63 (m, 4H), 2.25 (dd, J = 14.8, 7.2 Hz, 2H),
2.48-2.52 (m, 2H), 6.59 (t, J = 7.4 Hz, 1H), 7.45 (dd, J = 8.4, 4.4 Hz, 1H), 7.48-7.50 (m,
1H), 7.53-7.57 (m, 1H), 8.16 (dd, J = 8.4, 2.0 Hz, 1H), 8.78-8.85 (m, 2H), 10.30 (s, 1H)
ppm. 13C NMR (100 MHz, CDCl3): 6 = 14.1, 14.3, 22.5, 22.6, 29.4, 30.7, 116.4, 121.3,
121.7,127.6,128.1, 135.0, 136.5, 137.1, 137.4, 138.9, 148.3, 167.9 ppm. HRMS (ESI*):

calcd for C1gH,3N,O [M+H]* 283.1810, found 283.18101.

(2E, 4E)-5-phenyl-N-(quinolin-8-yl)penta-2,4-dienamide (1u). A pale yellow solid. 'H
NMR (400 MHz, CDCls): & = 6.39 (d, J = 14.8 Hz, 1H), 6.93-7.02 (m, 2H), 7.29-7.33 (m,
1H), 7.36-7.39 (m, 2H), 7.46-7.49 (m, 2H), 7.51-7.53 (m, 2H), 7.55-7.63 (m, 2H), 8.18
(dd, J = 8.4, 1.6 Hz, 1H), 8.83 (dd, J = 4.4, 1.6 Hz, 1H), 8.90 (dd, J = 7.6, 1.6 Hz, 1H), 9.94

(s, 1H) ppm. 13C NMR (100 MHz, CDCl3): & = 116.9, 121.7, 121.8, 125.0, 126.5, 127.2,
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127.7,128.1,128.9, 129.0, 134.8, 136.4, 136.6, 138.6, 140.0, 142.2, 148.3, 164.5 ppm.

HRMS (ESI*): calcd for CooH17N,0 [M+H]* 301.1341, found 301.1345.

O O

(0]
4-oxo-N-(quinolin-8-yl)-4H-chromene-3-carboxamide (1v). A pale yellow solid. H
NMR (400 MHz, CDCl3): 6 = 7.34 (d, J = 4.4 Hz, 1H), 7.49-7.57 (m, 2H), 7.62-7.65 (m,
2H), 7.76-7.83 (m, 2H), 8.23-8.29 (m, 2H), 8.90-8.96 (m, 2H), 11.38 (s, 1H) ppm. 3C
NMR (100 MHz, CDCl5): 6 = 112.6, 117.7, 118.7, 122.2, 123.3, 124.5, 126.2, 127.5,
128.2, 133.29, 133.30, 134.8, 136.7, 138.9, 149.0, 155.2, 155.5, 157.2, 178.4 ppm.

HRMS (ESI*): calcd for CygH13N,05 [M+H]* 317.0926, found 317.0927.

o
0.
R
Me X
o

6-methyl-4-oxo-N-(quinolin-8-yl)-4H-chromene-2-carboxamide (1w). A pale yellow
solid. 'H NMR (400 MHz, CDCls): 6 = 2.50 (s, 3H), 7.30 (s, 1H), 7.54 (dd, J = 8.4, 4.4 Hz,
1H), 7.58-7.67 (m, 4H), 8.04 (s, 1H), 8.23 (dd, J = 8.0, 2.0 Hz, 1H), 8.90 (dd, /= 6.8, 2.4
Hz, 1H), 8.94 (dd, J = 4.4, 1.6 Hz, 1H), 11.34 (s, 1H) ppm. 13C NMR (100 MHz, CDCl5): &
=21.2,112.4, 117.7, 118.4, 122.2, 123.3, 124.2, 125.5, 127.5, 128.2, 133.3, 136.0,
136.3, 136.6, 138.9, 149.0, 153.7, 155.1, 157.3, 178.5 ppm. HRMS (ESI*): calcd for

Cy0H15N,03 [M+H]* 331.1083, found 331.1080.

N-(quinolin-8-yl)-2-(thiophen-3-yl)acrylamide (5i). A colorless liquid. '"H NMR (400
MHz, CDCl3): 6 = 5.88 (s, 1H), 6.19 (s, 1H), 7.33 (dd, J = 4.8, 1.2 Hz, 1H), 7.38-7.44 (m,
2H), 7.51-7.54 (m, 1H), 7.55-7.59 (m, 1H), 7.62 (dd, J = 3.2, 1.6 Hz, 1H), 8.14 (dd, J =
8.0, 1.6 Hz, 1H), 8.72 (dd, J = 4.4, 1.6 Hz, 1H), 8.89 (dd, J = 7.6, 1.6 Hz, 1H), 10.36 (s,
1H) ppm. 3C NMR (100 MHz, CDCl3): 6 = 116.8, 120.3, 121.7, 122.0, 124.5, 126.2,
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127.1,127.5,128.0, 134.6, 136.4, 137.2, 138.8, 140.6, 148.4, 165.9 ppm. HRMS (ESI*):

calcd for C4gH13N,0S [M+H]* 281.0749, found 281.0745.

4

TIPS

W = °

(2)-2-methyl-3-phenyl-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide

(3a). A pale yellow solid (34.2 mg, 73% yield). 'H NMR (400 MHz, CDCl5): 6 = 1.05 (m,
21H), 2.18 (s, 3H), 7.31-7.35 (m, 1H), 7.39-7.45 (m, 3H), 7.49-7.50 (m, 1H), 7.51-7.52
(m, 1H), 7.53-7.54 (m, 1H), 7.57 (d, J = 8.4 Hz, 1H), 8.16 (dd, J = 8.4, 1.6 Hz, 1H), 8.81
(dd,J=4.4,1.6 Hz, 1H), 8.91 (dd, J = 7.2, 1.6 Hz, 1H), 10.40 (s, 1H) ppm. 13C NMR (100
MHz, CDCl5): 6 =11.1, 18.0, 18.4,98.2,105.1, 117.2, 121.6, 121.9, 124.2, 127.5, 128.0,
128.1,128.3,129.2, 134.7, 136.4, 137.8, 138.9, 141.5, 148.3, 168.8 ppm. HRMS (ESI*):

calcd for C3gH36N,NaOSi [M+Na]* 491.2495, found 491.2491.

2

TIPS

W = °

(2)-3-phenyl-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide (3b). A pale
yellow liquid (31.8 mg, 70% yield). *H NMR (400 MHz, CDCl;): § = 0.90-0.94 (m, 21H), 6.84 (s,
1H), 7.40-7.47 (m, 4H), 7.52-7.60 (m, 2H), 7.79-7.81 (m, 2H), 8.17 (dd, J = 8.0, 2.0 Hz, 1H), 8.80
(dd, J=4.4, 2.0 Hz, 1H), 8.85 (dd, J = 7.2, 1.2 Hz, 1H), 10.47 (s, 1H) ppm. 3C NMR (100 MHz,
CDCl;): 6 = 11.3, 18.6, 102.4, 104.7, 117.6, 121.6, 122.0, 127.1, 127.5, 128.0, 128.7, 129.3,
129.6, 130.6, 134.6, 136.4, 137.2, 139.0, 148.4, 164.2 ppm. HRMS (ESI*): calcd for C,gH35N,0Si

[M+H]* 455.2519, found 455.2523.

~o TIPS

Y e
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(2)-3-(4-methoxyphenyl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide
(3c). A pale yellow solid (31.9 mg, 66% yield). 'TH NMR (400 MHz, CDCl;): § = 0.93-0.95 (m,
21H), 3.86 (s, 3H), 6.76 (s, 1H), 6.93-6.95 (m, 2H), 7.44 (dd, J = 8.4, 4.0 Hz, 1H), 7.51-7.59 (m,
2H), 7.73-7.76 (m, 2H), 8.16 (dd, J = 8.0, 1.6 Hz, 1H), 8.79 (dd, J = 4.0, 1.6 Hz, 1H), 8.84 (dd, J =
7.6, 1.6 Hz, 1H), 10.44 (s, 1H) ppm. 3C NMR (100 MHz, CDCl5): 6 = 11.3, 18.6, 55.5, 102.6,
104.4,114.0,117.5,121.6,121.8,127.3,127.5,128.0, 128.5, 129.6, 130.2, 134.7, 136.4, 139.0,
148.3, 160.8, 164.4 ppm. HRMS (ESI*): calcd for C;oH3N,0,Si [M+H]* 485.2624, found

485.2626.

o
(R
)(1 QTIPS
O

(2)-4-(5-ox0-5-(quinolin-8-ylamino)-1-(triisopropylsilyl)pent-3-en-1-yn-3-yl)phenyl

acetate (3d). A pale yellow liquid (28.2 mg, 55% yield). 'H NMR (400 MHz, CDCl;): 6 = 0.93-
0.95 (m, 21H), 2.33 (s, 3H), 6.81 (s, 1H), 7.15-7.17 (m, 2H), 7.45 (dd, J = 8.4, 4.4 Hz, 1H), 7.52-
7.57 (m, 2H), 7.80-7.782 (m, 2H), 8.16 (dd, J = 8.4, 1.6 Hz, 1H), 8.79 (dd, J = 4.4, 2.0 Hz, 1H),
8.84 (dd,J=7.2, 1.6 Hz, 1H), 10.44 (s, 1H) ppm. 3C NMR (100 MHz, CDCl,): 6 = 11.3, 18.6, 21.3,
102.2,105.0,117.6,121.6,121.8,122.0,127.5,128.1,128.3,129.3,129.7, 134.6, 134.8, 136 .4,
139.0, 148.4, 151.7, 164.0, 169.4 ppm. HRMS (ESI*): calcd for Cs;H3;N,05Si [M+H]* 513.2573,

found 513.2574.

2

TIPS

W = °

(2)-N-(quinolin-8-yl)-3-(o-tolyl)-5-(triisopropylsilyl)pent-2-en-4-ynamide (3e). A pale
yellow liquid (23.9 mg, 51% vyield). *H NMR (400 MHz, CDCl;): § = 0.88-0.91 (m, 21H), 2.54 (s,
3H), 6.42 (s, 1H), 7.21-7.24 (m, 2H), 7.36-7.38 (m, 1H), 7.45 (dd, J = 8.0, 4.0 Hz, 1H), 7.52-7.60

(m, 2H), 8.17 (dd, J = 8.4, 2.0 Hz, 1H), 8.80 (dd, J = 4.0, 1.6 Hz, 1H), 8.86 (dd, J = 7.2, 1.6 Hz,
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1H), 10.44 (s, 1H) ppm. 3C NMR (100 MHz, CDCl3): & = 11.3, 18.5, 20.4, 102.9, 105.5, 117.6,
121.6,122.0,126.1,127.5,128.1, 128.6, 128.9, 130.7, 132.1, 133.5, 134.6, 135.7, 136.4, 139.0,

148.4, 163.7 ppm. HRMS (ESI*): calcd for CsoHs;N,0Si [M+H]* 469.2675, found 469.2676.

§e

TIPS

W =

O,N

(Z)-3-(4-nitrophenyl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide (3f).
A yellow solid (25.9 mg, 52% yield). *H NMR (400 MHz, CDCls): 6§ = 0.92-0.96 (m, 21H), 6.93 (s,
1H), 7.47 (dd, J = 8.4, 4.4 Hz, 1H), 7.55-7.59 (m, 2H), 7.93-7.95 (m, 2H), 8.19 (dd, / = 8.0, 1.6
Hz, 1H), 8.27-8.30 (m, 2H), 8.80 (dd, J = 4.0, 1.6 Hz, 1H), 8.85 (dd, J = 6.8, 2.4 Hz, 1H), 10.46 (s,
1H) ppm. 3C NMR (100 MHz, CDCl5): 6 = 11.2, 18.6, 101.3, 106.3, 117.6, 121.8, 122.4, 124.0,
127.5, 128.0, 128.1, 128.6, 132.0, 134.3, 136.5, 138.9, 143.5, 148.3, 148.4, 163.2 ppm. HRMS

(ESI*): calcd for Cy9H33N3NaO5Si [M+Na]* 522.2189, found 522.2190.

g

TIPS

Y

OHC

(2)-3-(4-formylphenyl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide

(3g). A yellow liquid (20.2 mg, 42% yield). 'H NMR (400 MHz, CDCl3): § = 0.83-0.97 (m, 21H),
6.92 (s, 1H), 7.46 (dd, J = 8.4, 4.4 Hz, 1H), 7.56-7.61 (m, 2H), 7.68-7.73 (m, 1H), 7.95 (s, 3H),
8.18 (dd, J=8.4, 1.6 Hz, 1H), 8.80 (dd, /= 4.0, 1.6 Hz, 1H), 8.86 (dd, J = 6.8, 2.0 Hz, 1H), 10.07
(s, 1H), 10.46 (s, 1H) ppm. 3C NMR (100 MHz, CDCl,): 6 = 11.3, 18.6, 101.7, 105.8, 117.6, 121.7,
122.2,127.6,127.8,128.1,129.5,130.1,131.4,134.4,136.5, 136.8, 138.9, 143.1, 148.4, 163.5,

191.8 ppm. HRMS (ESI*): calcd for C54H35N,0,Si [M+H]* 483.2468, found 483.2470.
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F3C

(Z)-N-(quinolin-8-yl)-3-(4-(trifluoromethyl)phenyl)-5-(triisopropylsilyl)-pent-2-en-4-
ynamide (3h). A yellow solid (38.1 mg, 73% vyield). *H NMR (400 MHz, CDCl;): 6 = 0.92-0.95
(m, 21H), 6.88 (s, 1H), 7.46 (dd, J = 8.4, 4.4 Hz, 1H), 7.56-7.60 (m, 2H), 7.69 (d, J = 8.4 Hz, 2H),
7.90 (d, J = 8.4 Hz, 2H), 8.18 (dd, J = 8.0, 1.6 Hz, 1H), 8.80 (dd, J = 4.4, 1.6 Hz, 1H), 8.86 (dd, J =
7.2, 2.0 Hz, 1H), 10.45 (s, 1H) ppm. 33C NMR (100 MHz, CDCl;): 6 = 11.3, 18.6, 101.8, 105.6,
117.6, 121.7, 122.2, 124.1 (q, Jcr = 271.0 Hz), 125.7 (q, Jcr = 3.0 Hz), 127.4, 127.5, 128.1,
129.3,130.9, 131.3 (g, Jo.r = 33.0 Hz), 134.4, 136.5, 138.9, 140.7 (q, Jor = 2.0 Hz), 148.4, 163.6

ppm. HRMS (ESI*): calcd for C3oH34F3N,0Si [M+H]* 523.2392, found 523.2398.

§e

TIPS

W o -

Cl

(Z)-3-(4-chlorophenyl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide
(3i). A yellow solid (27.3 mg, 56% yield). 'H NMR (400 MHz, CDCl;): 6 = 0.92-0.94 (m, 21H),
6.80 (d, J = 4.0 Hz, 1H), 7.38-7.41 (m, 2H), 7.43-7.47 (m, 1H), 7.52-7.57 (m, 2H), 7.70-7.73 (m,
2H), 8.15-8.18 (m, 1H), 8.78-8.80 (m, 1H), 8.83-8.84 (m, 1H) 10.43 (s, 1H) ppm. 3C NMR (100
MHz, CDCl;): 6 = 11.3, 18.6, 102.1, 105.2, 117.6, 121.7, 122.1, 127.5, 128.1, 128.4, 128.9,
129.45, 129.52, 134.5, 135.6, 135.7, 136.4, 139.0, 148.4, 163.9 ppm. HRMS (ESI*): calcd for
Cy9H3,3°CIN,OSi [M+H]* 489.2129, found 489.2130; calcd for C,gH3,3’CIN,OSi [M+H]* 491.2099,

found 491.2094.

§s

TIPS

Y

(Z)-3-(3-bromophenyl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide
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(3j). A yellow solid (30.3 mg, 57% yield). *H NMR (400 MHz, CDCl;): 6 = 0.95-0.96 (m, 21H),
6.82 (s, 1H), 7.27-7.31 (m, 1H), 7.45 (dd, J = 8.4, 4.4 Hz, 1H), 7.51-7.57 (m, 3H), 7.70 (dq, J =
7.6, 1.2 Hz, 1H), 7.98 (t,J = 1.8 Hz, 1H ), 8.17 (dd, J = 8.0, 1.6 Hz, 1H ), 8.80 (dd, J = 4.4, 1.6 Hz,
1H ), 8.85 (dd, / = 7.2, 2.0 Hz, 1H ), 10.44 (s, 1H) ppm. 3*C NMR (100 MHz, CDCl5): § = 11.3,
18.6, 101.9, 105.6, 117.6, 121.7,122.1, 122.9, 125.4, 127.5, 128.0, 129.3, 129.9, 130.2, 130.5,
132.4, 134.5, 136.4, 138.9, 139.2, 148.4, 163.7 ppm. HRMS (ESI*): calcd for CyoH3,”°BrN,OSi

[M+H]* 533.1624, found 533.1626; calcd for CyH3,8'BrN,OSi [M+H]* 535.1603, found

g

TIPS

535.1598.

W = °

(2)-3-(3-fluorophenyl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide

(3k). A yellow solid (33.0 mg, 70% yield). 'H NMR (400 MHz, CDCl;): § = 0.94-0.95 (m, 21H),
7.10 (tdd, J = 8.3, 2.4, 0.8 Hz, 1H), 7.36-7.41 (m, 1H), 7.45 (dd, J = 8.0, 4.0 Hz, 1H), 7.49-7.53
(m, 1H), 7.54-7.59 (m, 3H), 8.17 (dd, J = 8.4, 1.6 Hz, 1H), 8.80 (dd, /= 4.0, 1.6 Hz, 1H), 8.85 (dd,
J=7.2,1.6 Hz, 1H), 10.45 (s, 1H) ppm. 3C NMR (100 MHz, CDCl,): & = 11.3, 18.5, 101.9, 105.2,
114.3 (d, Jor = 24.0 Hz), 116.4 (d, Jo.r = 21.0 Hz), 117.6, 121.7, 122.1, 122.6 (d, Jcr = 3.0 Hz),
127.5,128.0,129.4 (d, Jc.r = 3.0 Hz), 130.0, 130.2 (d, Jcr = 8.0 Hz), 134.5, 136.4, 138.9, 139.4
(d, Jcgp = 7.0 Hz), 148.4, 163.0 (d, Jcr = 245.0 Hz), 163.8 ppm. HRMS (ESI*): calcd for

Cy9H34FN,0Si [M+H]* 473.2424, found 473.2425.

(0]
SULAS
NS

N

H

X
TIPS

(Z)-3-(naphthalen-1-yl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide
(31). A pale yellow liquid (20.2 mg, 40% yield). *H NMR (400 MHz, CDCl;): § = 0.84-0.92 (m,

21H), 6.66 (s, 2H), 7.44-762 (m, 7H), 7.87-7.90 (m, 2H), 8.18 (dd, / = 8.4, 1.6 Hz, 1H), 8.45-8.48
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(m, 1H), 8.82 (dd, J = 4.4, 2.0 Hz, 1H), 8.91 (dd, J = 7.6, 1.6 Hz, 1H), 10.54 (s, 1H) ppm. 13C NMR
(100 MHz, CDCl3): 6=11.3, 18.5,103.8,106.1, 117.6, 121.7, 122.0, 125.4, 126.0, 126.2, 126.37,
126.44, 127.6, 128.1, 128.4, 129.3, 130.6, 131.1, 133.8, 134.2, 134.6, 136.4, 137.3, 139.0,
148.4, 163.6 ppm. HRMS (ESI*): calcd for Cs3H3,N,0Si [M+H]* 505.2675, found 505.2681.

\

~ N
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Y = °

(E)-N-(quinolin-8-yl)-3-(thiophen-2-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide

(3m). A yellow solid (18.5 mg, 40% yield). 'H NMR (400 MHz, CDCl3): § = 0.97-0.98 (m, 21H),
6.77 (s, 1H), 7.07 (dd, J = 5.2, 3.6 Hz, 1H), 7.37 (dd, J = 5.2, 1.2 Hz, 1H), 7.45 (dd, J = 8.0, 4.0 Hz,
1H), 7.53-7.57 (m, 4H), 8.16 (dd, /= 8.4, 1.6 Hz, 1H), 8.80 (dd, J = 4.4, 1.6 Hz, 1H), 8.83 (dd, J =
7.6, 1.6 Hz, 1H), 10.37 (s, 1H) ppm. 3C NMR (100 MHz, CDCl5): § = 10.3, 17.6, 100.4, 102.9,
109.2,116.5,120.6,120.9,123.7,125.1,126.5,126.7,126.9,127.1, 133.7, 135.4, 138.0, 141.3,

147.3, 162.6 ppm. HRMS (ESI*): calcd for C,;H3,N,NaOSSi [M+Na]* 483.1902, found 483.1905.

0
N
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(E)-3-(furan-2-yl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide (3n). A
pale yellow liquid (20.0 mg, 45% yield). *H NMR (400 MHz, CDCl;): 6 = 1.00-1.01 (m, 21H), 6.50
(dd, J=3.6, 1.6 Hz, 1H), 6.81-6.82 (m, 1H), 6.90 (s, 1H), 7.44 (dd, J = 8.0, 4.0 Hz, 1H), 7.47 (m,
1H), 7.50-7.58 (m, 2H), 8.15 (dd, J = 8.4, 1.6 Hz, 1H), 8.79 (dd, J = 4.4, 1.6 Hz, 1H), 8.85 (dd, J =
7.2, 1.6 Hz, 1H), 10.31 (s, 1H) ppm. 3C NMR (100 MHz, CDCl3): 6 = 10.3, 17.6, 99.2, 101.4,
111.4,111.9,116.4,119.5,120.6,120.8, 123.5, 126.6, 127.0, 133.7,135.4, 137.9, 143.1, 147 .3,

151.0, 162.6 ppm. HRMS (ESI*): calcd for Cy;H3,N,NaO,Si [M+Na]* 467.2131, found 467.2126.
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(Z2)-3-(pyridin-3-yl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide (30). A
pale yellow liquid (27.3 mg, 60% yield). *H NMR (400 MHz, CDCl;): 6 =0.91-0.98 (m, 21H), 6.86
(s, 1H), 7.36 (ddd, J = 5.6, 4.8, 0.8 Hz, 1H), 7.46 (dd, J= 8.0, 4.0 Hz, 1H), 7.54-7.60 (m, 2H), 8.05
(dg, J = 8.4, 2.0 Hz, 1H), 8.18 (dd, J = 8.4, 1.6 Hz, 1H), 8.64 (dd, J = 4.8, 1.6 Hz, 1H), 8.80 (dd, J
=4.0, 1.6 Hz, 1H), 8.85 (dd, J=7.2, 2.0 Hz, 1H), 9.04 (dd, J = 2.4, 0.4 Hz, 1H), 10.45 (s, 1H) ppm.
13C NMR (100 MHz, CDCl5): 6 = 11.3, 18.6, 101.4, 105.9, 117.6, 121.7, 122.2, 123.5, 127.5,
127.8, 128.1, 130.5, 133.0, 134.2, 134.4, 136.5, 138.9, 148.4, 148.5, 150.4, 163.5 ppm. HRMS

(ESI*): calcd for CygHs4N;0Si [M+H]* 456.2471, found 456.2475.

N
Me X

TIPS

(Z)-N-(quinolin-8-yl)-3-((triisopropylsilyl)ethynyl)hex-2-enamide (3p). A pale yellow
liquid (29.8 mg, 71% yield). *H NMR (400 MHz, CDCl5): & = 0.94-0.97 (m, 21H), 1.09 (t, J = 14.8
Hz, 3H), 2.25-2.32 (m, 2H), 3.44 (s, 2H), 6.30 (t, J = 15.2 Hz, 1H), 7.43 (dd, J = 8.0, 4.0 Hz, 1H),
7.48-7.54 (m, 2H), 8.13 (dd, J = 8.0, 1.6 Hz, 1H), 8.77 (d, J = 1.6 Hz, 1H), 8.78 (dd, J = 3.2, 2.0
Hz, 1H), 10.15 (s, 1H) ppm. 3C NMR (100 MHz, CDCl;): 6 = 11.3, 13.6, 18.7, 22.4, 41.2, 88.9,
108.3, 116.1, 116.6, 121.6, 121.7, 127.4, 128.0, 134.7, 136.2, 138.8, 144.8, 148.3, 168.3 ppm.

HRMS (ESI*): calcd for CogHayN,0Si [M+H]* 421.2675, found 421.2679.
(@]
e LN |
Me % N
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(2)-2,3-dimethyl-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide (3q). A
yellow solid (30.0 mg, 74% yield). *H NMR (400 MHz, CDCl;): 6 = 0.65-0.74 (m, 21H), 2.03 (d, J
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= 0.8 Hz, 3H), 2.07 (d, J = 0.8 Hz, 3H), 7.42 (dd, J = 8.4, 4.4 Hz, 1H), 7.48-7.55 (m, 2H), 8.14 (dd,
J=8.0,1.6 Hz, 1H), 8.78 (dd, J = 4.4, 1.6 Hz, 1H), 8.82 (dd, J = 7.2, 1.6 Hz, 1H), 10.26 (s, 1H)
ppm. 3C NMR (100 MHz, CDCly): & = 11.1, 16.3, 18.4, 20.5, 41.2, 96.6, 106.2, 117.1, 119.4,
121.5, 121.7, 127.5, 128.0, 134.7, 136.3, 138.9, 140.0, 148.3, 168.7 ppm. HRMS (ESI*): calcd

for C,5H34N,NaOSi [M+Na]* 429.2338, found 429.2335.

Me
| 1
Me X
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N

(Z)-2-propyl-N-(quinolin-8-yl)-3-((triisopropylsilyl)ethynyl)hex-2-ena-mide (3r). A
pale yellow liquid (37.9 mg, 82% yield). *H NMR (400 MHz, CDCl;): 6 = 0.62-0.73 (m, 21H),
0.96-1.03 (m, 6H), 1.53-1.59 (m, 2H), 1.69-1.71 (m, 2H), 2.29-2.33 (m, 2H), 2.46-2.50 (m, 2H),
7.41 (dd, J = 8.0, 4.0 Hz, 1H), 7.47-7.54 (m, 2H), 8.13 (dd, J = 8.0, 1.6 Hz, 1H), 8.78 (dd, J = 4.4,
2.0 Hz, 1H), 8.86 (dd, J = 7.6, 2.0 Hz, 1H), 10.21 (s, 1H) ppm. *C NMR (100 MHz, CDCl;): 6 =
10.8, 11.1, 14.0, 14.3, 18.4, 21.7, 22.2, 32.2, 34.7, 96.8, 105.2, 116.8, 121.5, 121.6, 123.6,
127.5, 128.0, 134.9, 136.2, 138.9, 145.0, 148.3, 168.9 pm. HRMS (ESI*): calcd for C,9H43N,0Si

[M+H]* 463.3145, found 463.3146.

Nx

e

TIPS

N-(quinolin-8-yl)-2-((triisopropylsilyl)ethynyl)cyclopent-1-enecarboxa-mide (3s). A
white solid (33.4 mg, 80% vyield). *H NMR (400 MHz, CDCl3): 6 = 0.86-0.96 (m, 21H), 1.94-2.02
(m, 2H), 2.77 (tt, /= 7.8, 2.4 Hz, 2H), 2.90 (tt, /= 7.6, 2.8 Hz, 2H), 7.42 (dd, J = 8.4, 4.4 Hz, 1H),
7.49-7.56 (m, 2H), 8.13 (dd, J = 8.4, 1.6 Hz, 1H), 8.75 (dd, J = 7.2, 1.6 Hz, 1H), 8.78 (dd, J = 4.4,
1.6 Hz, 1H), 10.51 (s, 1H) ppm. 3C NMR (100 MHz, CDCl3): 6 = 11.2, 18.5, 22.2, 34.2, 39.8,
101.8,102.8,117.8,121.5,121.9,127.4,127.8,128.1, 134.6, 136.3, 139.3, 144.3, 148.4, 163.8

pm. HRMS (ESI*): calcd for C,6H3sN,OSi [M+H]* 419.2519, found 419.2522.
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N-(quinolin-8-yl)-2-((triisopropylsilyl)ethynyl)cyclohex-1-enecarbox-amide (3t). A
white solid (35.0 mg, 81% yield). *H NMR (400 MHz, CDCl5): § = 0.70-0.76 (m, 21H), 1.71-1.72
(m, 4H), 2.37 (d, J = 2.0 Hz, 2H), 2.37 (d, J = 2.4 Hz, 2H), 7.40-7.44 (m, 1H), 7.47-7.55 (m, 2H),
8.12-8.15 (m, 1H), 8.77-8.84 (m, 2H), 10.29 (s, 1H) ppm. 13C NMR (100 MHz, CDCl5): 6 = 11.1,
18.4,21.7,22.0, 26.6,31.4,97.2,105.4,117.2,121.5,121.7,121.8, 127.5, 128.0, 134.7, 136.3,

139.0, 141.5, 148.3, 168.1 pm. HRMS (ESI*): calcd for C,yHs;N,0Si [M+H]* 433.2675, found

g

TIPS

433.2680.

W = °

(2Z,4E)-5-phenyl-N-(quinolin-8-yl)-3-((triisopropylsilyl)ethynyl)penta-2,4-dienamide
(3u). A yellow solid (22.6 mg, 47% yield). 'H NMR (400 MHz, CDCl3): § = 0.99-1.00 (m, 21H),
6.45 (s, 1H), 6.88 (d, J = 15.2 Hz, 1H), 7.32-7.33 (m, 1H), 7.36-7.40 (m, 3H), 7.43-7.45 (m, 1H),
7.47-7.51 (m, 3H), 7.53-7.58 (m, 2H), 8.16 (dd, /= 8.4, 1.6 Hz, 1H), 8.80 (dd, /= 4.0, 1.6 Hz, 1H),
8.82 (dd, J = 7.2, 1.6 Hz, 1H), 10.41 (s, 1H) ppm. 3C NMR (100 MHz, CDCl,): & = 11.3, 18.7,
110.2,117.6,121.6,121.9,127.3,127.5,128.1,128.2,128.9,129.0, 129.7,131.0, 134.7, 136.3,
136.4, 137.1, 139.0, 148.3, 164.0 ppm. HRMS (ESI*): calcd for C;;H3sN,NaOSi [M+Na]*

503.2495, found 503.2498.

§s

TIPS

@]
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4-oxo-N-(quinolin-8-yl)-2-((triisopropylsilyl)ethynyl)-4H-chromene-3-carboxamide

(3v). A yellow solid (23.3 mg, 47% yield). 'H NMR (400 MHz, CDCl5): 6 = 1.01 (s, 21H), 7.45-
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7.51 (m, 2H), 7.61-7.66 (m, 3H), 7.74-7.79 (m, 1H), 8.21 (dd, J = 8.4, 2.0 Hz, 1H), 8.27 (dd, J =
8.0, 1.6 Hz, 1H), 8.85 (dd, J = 8.4, 1.6 Hz, 1H), 8.89-8.93 (m, 1H), 11.06 (s, 1H) ppm. 3C NMR
(100 MHz, CDCls): 6 = 11.3, 18.6, 95.4, 106.4, 110.2, 117.8, 118.7, 122.0, 122.8, 123.1, 126.3,
126.3, 127.5, 128.1, 133.6, 134.8, 136.5, 138.9, 148.8, 154.9, 157.7, 158.3, 176.4 pm. HRMS

(ESI*): calcd for C59H33N,05Si [M+H]* 497.2260, found 497.2258.

6-methyl-4-oxo-N-(quinolin-8-yl)-3-((triisopropylsilyl)ethynyl)-4H-chromene-2-

carboxamide (3w). A pale yellow liquid (23.0 mg, 45% yield). *H NMR (400 MHz, CDCl5): § =
1.01 (s, 21H), 2.48 (s, 3H), 7.49 (dd, /= 8.0, 4.0 Hz, 1H), 7.52-7.56 (m, 2H), 7.61 (s, 1H), 7.62 (s,
1H), 8.04 (s, 1H), 8.21 (dd, J = 8.0, 1.2 Hz, 1H), 8.85 (dd, J = 4.0, 1.2 Hz, 1H), 8.89-8.93 (m, 1H),
11.04 (s, 1H) ppm. 3C NMR (100 MHz, CDCl;3): 6 = 11.3, 18.6, 21.2, 95.6, 106.2, 117.8, 118.4,
122.0,122.4,123.1,125.6,127.5,128.1,133.6, 136.1, 136.4, 136.5, 138.9, 148.8, 153.2, 157.8,

158.1, 176.5 pm. HRMS (ESI*): calcd for C3;H3sN,05Si [M+H]* 511.2417, found 511.2414,

(8S,9S,10R,13S,14S,17S)-17-cyano-10,13-dimethyl-N-(quinolin-8-yl)-4-
((triisopropylsilyl)ethynyl)-2,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-1H-
cyclopenta[a]phenanthrene-3-carboxamide (3x). A white solid (49.3 mg, 78% vyield). 'H
NMR (400 MHz, CDCl5): 6 = 0.63-0.77 (m, 21H), 0.97 (s, 3H), 1.04-1.05 (m, 2H), 6.46-6.47 (m,
1H), 7.42 (dd, J = 8.4, 4.4 Hz, 1H), 7.50-7.51 (m, 1H), 7.54 (d, J = 8.4 Hz, 1H), 8.14 (dd, J = 8.4,
2.0 Hz, 1H), 8.77 (dd, J = 4.4, 1.6 Hz, 1H), 8.84 (dd, J = 7.2, 2.0 Hz, 1H), 10.28 (s, 1H) ppm. 3C
NMR (100 MHz, CDCl,): 6 =11.2, 14.4, 18.4, 19.2, 20.9, 24.3, 24.7, 26.7, 30.4, 31.8, 32.3, 32.8,

35.0,40.2,44.4,48.4,54.8,98.8,102.1, 117.1, 120.8, 121.3, 121.5, 121.7, 125.6, 127.4, 127 .8,
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128.0, 134.7, 136.3, 138.9, 139.2, 148.3, 168.3 pm. HRMS (ESI*): calcd for C4yHssN;0Si [M+H]*

632.4036, found 632.4034.

(2)-2-phenyl-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide (6a). A pale
yellow liquid (32.3 mg, 70% yield). 1H NMR (400 MHz, CDCls): 6 = 0.76-0.78 (m, 21H),
6.34 (s, 1H), 7.34-7.39 (m, 3H), 7.44 (dd, J = 8.0, 4.0 Hz, 1H), 7.53-7.60 (m, 4H), 8.16
(dd, J = 8.0, 1.6 Hz, 1H), 8.76 (dd, J = 4.0, 1.6 Hz, 1H), 8.96 (dd, J = 6.8, 2.0 Hz, 1H),
10.33 (s, 1H) ppm. 13C NMR (100 MHz, CDCl3): 6 = 1.2, 18.4,102.8, 109.4, 110.2, 117.1,
121.6, 122.1, 126.6, 127.5, 128.0, 128.9, 129.3, 134.7, 135.5, 136.3, 138,7, 148.4,
149.2, 166.2 ppm. HRMS (ESI*): calcd for CygH35N,OSi [M+H]* 455.2519, found

455.2521.

(2)-2-(4-methoxyphenyl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide
(6b). A white solid (25.1 mg, 52% yield). *H NMR (400 MHz, CDCl5): § = 0.72-0.77 (m,
21H), 3.82 (s, 3H), 6.24 (s, 1H), 6.88-6.90 (m, 2H), 7.43 (dd, J = 8.4, 4.4 Hz, 1H) 7.51-
7.59 (m, 4H), 8.16 (dd, J = 8.0, 1.6 Hz, 1H) 8.76 (dd, J = 4.4, 2.0 Hz, 1H) 8.95 (dd, J = 6.8,
2.0 Hz, 1H), 10.31 (s, 1H) ppm. 33C NMR (100 MHz, CDCl5): 6 = 11.2, 18.4, 55.5, 99.9,
103.1, 107.2, 114.3, 117.1, 121.6, 122.0, 127.5, 127.98, 128.01, 134.7, 136.3, 138.7,
148.4, 148.8, 160.6, 166.8 ppm. HRMS (ESI*): calcd for CzgH3gN,NaO,Si [M+Na]*

507.2444, found 507.2445.
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(2)-2-([1,1'-biphenyl]-4-yl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-

ynamide (6c). A white solid (26.5 mg, 50% vyield). *H NMR (400 MHz, CDCl5): 6§ = 0.77-
0.79 (m, 21H), 6.40 (s, 1H), 7.33-7.38 (m, 1H), 7.42-7.46 (m, 3H), 7.54-7.57 (m, 2H),
7.59-7.60 (m, 2H), 7.61-7.62 (m, 2H), 7.66-7.67 (m, 1H), 7.68-7.69 (m, 1H), 8.17 (dd, J
= 8.4, 2.0 Hz, 1H), 8.77 (dd, J = 4.0, 1.6 Hz, 1H), 8.98 (dd, J = 7.2, 2.0 Hz, 1H), 10.38 (s,
1H) ppm. 13C NMR (100 MHz, CDCl3): § = 11.2, 18.4, 101.1, 102.9, 109.1, 117.1, 121.7,
122.1, 127.1, 127.2, 127.5, 127.6, 127.8, 128.0, 129.0, 134.4, 134.7, 136.3, 138.7,
140.4, 142.0, 148.4, 148.8, 166.2 ppm. HRMS (ESI*): calcd for C35H39N,0Si [M+H]*

531.2832, found 531.2830.
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(2)-2-(4-chlorophenyl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide

(6d). A white solid (30.7 mg, 63% yield). *H NMR (400 MHz, CDCl5): § = 0.75-0.77 (m,
21H), 6.33 (s, 1H), 7.32-7.36 (m, 2H), 7.44 (dd, J = 8.4, 4.0 Hz, 1H), 7.51-7.52 (m, 1H),
7.53-7.54 (m, 1H), 7.56-7.60 (m, 2H), 8.17 (dd, J = 8.4, 1.6 Hz, 1H), 8.77 (dd, J = 4.0, 2.0
Hz, 1H), 8.93 (dd, / = 6.4, 2.4 Hz, 1H), 10.35 (s, 1H) ppm. 3C NMR (100 MHz, CDCl5): 6
=11.1, 18.4, 101.8, 102.4, 110.1, 117.2, 121.7, 122.2, 127.5, 127.98, 127.99, 129.1,
134.1, 134.5, 135.2, 136.4, 138.7, 147.8, 148.4, 165.8 ppm. HRMS (ESI*): calcd for
CyH3435CIN,0OSi [M+H]* 489.2129, found 489.2130; calcd for CygH3,37CIN,0Si [M+H]*

491.2099, found 491.2091.
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(2)-2-(2-fluorophenyl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide

(6e). A colorless liquid (23.2 mg, 49% vyield). *H NMR (400 MHz, CDCls): 6 = 0.76-0.80
(m, 21H), 6.43 (s, 1H), 7.06-7.11 (m, 1H), 7.16 (td, J = 8.8, 1.2 Hz, 1H), 7.30-7.36 (m,
1H), 7.44 (dd, J = 8.4, 2.2 Hz, 1H), 7.49-7.53 (m, 1H), 7.54-7.58 (m, 2H), 8.16 (dd, J =
8.4, 2.0 Hz, 1H), 8.79 (dd, J = 2.2, 1.6 Hz, 1H), 8.90 (dd, J = 6.8, 2.4 Hz, 1H), 10.48 (s,
1H) ppm. 3C NMR (100 MHz, CDCl5): &6 = 11.1, 18.4, 102.2, 102.5, 113.8 (d, Jcr = 6.0
Hz), 116.3 (d, Jcr = 22.0 Hz), 117.1, 121.6, 122.0, 124.5 (d, Jc.r = 8.0 Hz), 124.6 (d, Jcr =
4.0 Hz), 127.5,128.0, 130.3 (d, Jr = 3.0 Hz), 130.8 (d, Jcr = 9.0 Hz), 134.6, 136.3, 138.8,
144.1,148.4,160.3 (d, Jc.r = 250.0 Hz), 165.4 ppm. HRMS (ESI*): calcd for C,gH34FN,OSi

[M+H]* 473.2424, found 473.2427.

Br

(2)-2-(3-bromophenyl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide

(6f). A pale yellow liquid (27.1 mg, 51% yield). '"H NMR (400 MHz, CDCl;): 6 = 0.75-0.77 (m,
21H), 6.34 (s, 1H), 7.23 (d, J = 8.0 Hz, 1H), 7.43-7.45 (m, 1H), 7.46-7.49 (m, 1H), 7.50-7.57 (m,
3H), 7.58-7.60 (m, 1H), 7.73-7.75 (m, 1H), 8.17 (dd, J = 8.4, 1.6 Hz, 1H), 8.77 (dd, J = 4.4, 1.6
Hz, 1H), 8.93 (dd, J = 6.4, 2.4 Hz, 1H), 10.36 (s, 1H) ppm. 3C NMR (100 MHz, CDCl5): 6 = 11.1,
18.4, 102.24, 102.27, 111.0, 117.2, 121.7, 122.3, 123.0, 125.4, 127.5, 128.0, 129.6, 130.3,
132.1, 134.4, 136.4, 137.7, 138.7, 147.5, 148.4, 165.5 ppm. HRMS (ESI*): calcd for
CyoH3.7°BrN,0Si [M+H]* 533.1624, found 533.1627; calcd for CygH3,8'BrN,OSi [M+H]*

535.1603, found 535.1598.
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(Z)-2-(naphthalen-2-yl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide
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(6g). A pale yellow liquid (36.3 mg, 72% yield). *H NMR (400 MHz, CDCl;): 6 = 0.77-0.79 (m,
21H), 6.49 (s, 1H), 7.42-7.48 (m, 3H), 7.55-7.62 (m, 2H), 7.69 (dd, / = 8.4, 1.6 Hz, 1H), 7.80-7.85
(m, 3H), 8.05 (d, J = 1.6 Hz, 1H), 8.17 (dd, J = 8.4, 1.6 Hz, 1H), 8.76 (dd, J = 4.4, 1.6 Hz, 1H), 8.93
(dd, J = 7.6, 1.6 Hz, 1H), 10.40 (s, 1H) ppm. 3C NMR (100 MHz, CDCl3): 6 = 11.2, 18.4, 101.3,
102.9,109.6,117.2,121.7,122.1,123.5,126.6, 126.7,126.9, 127.5, 127.7,128.0, 128.6, 128.8,
132.6, 133.4, 133.6, 134.7, 136.3, 138.7, 148.4, 149.1, 166.3 ppm. HRMS (ESI*): calcd for

C33H3;N,0Si [M+H]* 505.2675, found 505.2681.
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(Z)-2-(naphthalen-1-yl)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide
(6h). A pale yellow liquid (21.2 mg, 42% yield). *H NMR (400 MHz, CDCl;): 6 = 0.90-0.91 (m,
21H), 6.31 (s, 1H), 7.40-7.54 (m, 7H), 7.62-7.64 (m, 1H), 7.85-7.90 (m, 2H), 8.12-8.15 (m, 2H),
8.72 (dd, J = 4.4, 2.0 Hz, 1H), 8.85 (dd, J = 6.4, 2.8 Hz, 1H), 10.56 (s, 1H) ppm. 3C NMR (100
MHz, CDCl;): 6 = 11.3, 18.5, 102.3, 102.4, 116.1, 117.1, 121.6, 122.0, 125.5, 126.2, 126.9,
127.5,127.7,128.0, 128.6, 129.5, 131.8, 133.9, 134.6, 135.4, 136.3, 138.9, 148.2, 148.4, 165.3

ppm. HRMS (ESI*): calcd for Cs3Hs7N,0Si [M+H]* 505.2675, found 505.2673.
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(2)-N-(quinolin-8-yl)-2-(thiophen-3-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide (6i).
A pale yellow liquid (15.2 mg, 33% vyield). *H NMR (400 MHz, CDCl;): § = 0.74-0.76 (m, 21H),
6.30 (s, 1H), 7.31-7.33 (m, 2H), 7.44 (dd, J = 8.0, 4.0 Hz, 1H), 7.53-7.59 (m, 3H), 8.16 (dd, J =
8.4,1.6 Hz, 1H), 8.77 (dd, J = 4.0, 1.6 Hz, 1H), 8.93 (dd, J = 7.2, 2.0 Hz, 1H), 10.32 (s, 1H) ppm.
13C NMR (100 MHz, CDCl5): 6 = 11.0, 18.2, 101.1, 102.4, 108.1, 117.0, 121.5, 121.9, 124.3,

124.9,126.4, 127.3, 127.8, 134.4, 136.2, 136.7, 138.6, 143.9, 148.2, 165.6 ppm. HRMS (ESI*):
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calcd for C,7H33N,0SSi [M+H]* 461.2083, found 461.2081.

TIPS

// =

(Z)-2-methyl-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide (6j). A white
solid (18.0 mg, 46% yield). 'H NMR (400 MHz, CDCl5): & = 0.75-0.78 (m, 21H), 2.15 (d, J = 1.6
Hz, 3H), 5.95 (q, / = 1.6 Hz, 1H), 7.43 (dd, J = 8.4, 4.4 Hz, 1H), 7.50-7.57 (m, 2H), 8.15 (dd, J =
8.4, 1.6 Hz, 1H), 8.78-8.81 (m, 2H), 10.41 (s, 1H) ppm. 3C NMR (100 MHz, CDCl,): 6 = 11.1,
18.4, 20.5, 99.0, 102.2, 111.4, 117.4, 121.6, 122.0, 127.4, 128.0, 134.4, 136.3, 139.0, 145.8,

148.4, 166.6 ppm. HRMS (ESI*): calcd for C,4H33N,0Si [M+H]* 393.2362, found 393.2366.

(0]
N\‘

TIPS

Vi Izi

(Z)-2-benzyl-N-(quinolin-8-yl)-5-(triisopropylsilyl) pent-2-en-4-ynamide  (6k). A
colorless liquid (21.5 mg, 46% vyield). *H NMR (400 MHz, CDCl;): 6 = 0.68-0.77 (m, 21H), 3.84
(d, J = 1.6 Hz, 2H), 5.73 (t, J = 1.8 Hz, 1H), 7.21-7.25 (m, 1H), 7.28-7.34 (m, 4H), 7.42 (dd, J =
8.4, 4.4 Hz, 1H), 7.50-7.56 (m, 2H), 8.14 (dd, J = 8.0, 1.6 Hz, 1H), 8.76 (dd, J = 4.0, 1.6 Hz, 1H),
8.81(dd,J=6.8,2.0 Hz, 1H), 10.40 (s, 1H) ppm. 33C NMR (100 MHz, CDCl5): 6§ =11.1, 18.4, 39.8,
100.4,102.0,112.0,117.3,121.6,122.0,126.9,127.4,128.0,128.8,129.6, 134.4, 136.3, 137.7,
139.0, 148.4, 149.5, 166.1 ppm. HRMS (ESI*): calcd for C3H3;N,0Si [M+H]* 469.2675, found

469.2676.

Na

TIPS
(Z)-N-(quinolin-8-yl)-5-(triisopropylsilyl)pent-2-en-4-ynamide (6l). A pale yellow liquid
(17.8 mg, 47% yield). *H NMR (400 MHz, CDCls): & = 0.91-0.93 (m, 21H), 6.17 (d, J = 12.0 Hz,
1H), 6.38 (d, J = 12.0 Hz, 1H), 7.44 (dd, /= 8.4, 4.0 Hz, 1H), 7.51-7.57 (m, 2H), 8.15 (dd, J = 8.0,
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1.6 Hz, 1H), 8.78-8.81 (m, 2H), 10.36 (s, 1H) ppm. 3C NMR (100 MHz, CDCl;): & = 11.2, 18.5,
101.9,104.1,117.2, 117.6, 121.6, 122.1, 127.5, 128.0, 134.4, 135.0, 136.4, 139.0, 148.4, 163.5

ppm. HRMS (ESI*): calcd for C,3H3;,N,0Si [M+H]* 379.2206, found 379.2210.

TIPS

(Z)-methyl  2-methyl-3-phenyl-5-(triisopropylsilyl)pent-2-en-4-ynoate  (8). A
colourless liquid (49.9 mg, 70%). *H NMR (400 MHz, CDCl;): 6 = 1.04-1.11 (m, 21H), 1.98 (s,
3H), 3.83 (s, 3H), 7.28-7.41 (m, 5H) ppm. 3C NMR (100 MHz, CDCl;): 6 =11.4,17.6, 18.8, 52.2,
99.4, 106.0, 128.1, 128.2, 128.4, 128.9, 135.5, 138.4, 169.5 ppm. HRMS (ESI*): calcd for

C;,H330,Si [M+H]* 357.2250, found 357.2251.

W 4°

(E)-methyl 2-methyl-3-phenylpent-2-en-4-ynoate (9). A colourless liquid (19.0 mg, 95%
yield). IH NMR (400 MHz, CDCls): 6 = 1.97 (s, 3H), 3.45 (d, J = 4.0 Hz, 1H), 3.85 (s, 3H), 7.31-
7.35 (m, 3H), 7.37-7.41 (m, 2H) ppm. 13C NMR (100 MHz, CDCls): & = 17.3, 52.2, 83.2, 85.4,
128.4, 128.45, 128.51, 128.7, 136.7, 138.1, 168.7 ppm. HRMS (ESI*): calcd for Ci3H3,NaO,

[M+Na]* 223.0735, found 223.0727.
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XI. Copies of H, 3C NMR spectra
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