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1. General Information

Reagents were purchased from commercial sources and were used as received. 'H and *C Nuclear
Magnetic Resonance (NMR) spectra were recorded on Bruker Avance 400 Ultrashield NMR
spectrometers. Chemical shifts (d) were given in parts per million (ppm) and were measured
downfield from internal tetramethylsilane. High-resolution mass spectrometry (HRMS) data were
obtained on an FTICR-MS instrument (Ionspec 7.0 T). The melting points were determined on an
X-4 microscope melting point apparatus and are uncorrected. Conversion was monitored by thin
layer chromatography (TLC). Flash column chromatography was performed over silica gel (100-
200 mesh). Blue LED (36 W, Ayax = 470 nm) purchased from JIADENG (LS) was used for blue
light irradiation. A fan attached to the apparatus was used to maintain the reaction temperature at

room temperature.

Figure S1 Photograph of the Photocatalytic reactor used for reactions conducted under blue
LED irradiation.



2. Preparation of photocatalyst Ir[dF(CF3)ppy|.(dtbbpy)PFg

The photocatalyst was synthesized according to literature report.['l The spectral Data of the
photocatalyst is consistent with the literature data. The other photocatalysts (Eosin Y, Fluorescein,
[Ru(bpy);]Cly:6H,0, Ru(bpy);(PF),, Ir(ppy)s; and Mes-Acr) are commercially available.

3. Preparation of 3R-Bromo-5R-cholestane

PPhs, CBI'4

THF

3R-Bromo-5R-cholestane was synthesized according to literature report.[?l The spectral Data is
consistent with the literature data.

4. Investigation of the Key Reaction Parameters.
Table S1: Screening of different silanes?
Br I{dF(CF3)ppyla(dtbbpy)PFs (1 mol %) X
r
@ Silane (2.0 equiv), TFA (2.0 equiv) N
acetone (2 mL), O,
36 W blue LED, r.t. 24 h

N\

1 1.0 equiv 2 2.0 equiv 3
entry silanes yield (%)°
1 TTMS 82
2 Ph;SiH NR
3 Et;SiH NR
5 CLI;SiH NR

aGeneral conditions: 1 (0.2 mmol), 2 (0.4 mmol), Ir[dF(CF;)ppy]2(dtbbpy)PF¢ (0.002 mmol), Silane
(0.4 mmol), TFA (0.4 mmol) and acetone (2 mL) under O, atmosphere. PIsolated yield. NR = no
reaction.

Table S2: Screening of photocatalysts®
Br
Photocatalyst (1 mol %) N
N + = =
— © TTMS (2.0 equiv), TFA (2.0 equiv) N
N acetone (2 mL), O,
36 W blue LED, r.t. 24 h

1 1.0 equiv 2 2.0 equiv 3
entry photocatalyst yield (%)°
1 Ir[dF(CF5)ppy].(dtbbpy)PF¢ 82
2 Ir(ppy); trace
3 [Ru(bpy);]Cl,-6H,O NR
4 [Ru(bpy)s](PFe) NR
5 Fluorescein trace ©
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6 (Mes-Acr)ClO, NR¢

7 Eosin-Y trace
aGeneral conditions: 1 (0.2 mmol), 2 (0.4 mmol), photocatalyst (0.002 mmol), TTMS (0.4 mmol),
TFA (0.4 mmol) and acetone (2 mL) under O, atmosphere. PIsolated yield. “Photocatalyst (0.004
mmol). NR = no reaction.

Table S3: Screening of different solvents?

Ir[dF(CF3)ppyl2(dtbbpy)PFg (1 mol %) X
© TTMS (2 equiv), TFA (2 equiv) N

Solvent (2 mL), O,

36W blue LED, r.t. 24 h

1 1.0 equiv 2 2.0 equiv 3
entry solvent yield (%)°
| acetone 82
2 MeOH 52
3 dioxane 20
4 DMF 23
5 CH;CN 68

aGeneral conditions: 1 (0.2 mmol), 2 (0.4 mmol), Ir[dF(CF3)ppy].(dtbbpy)PF (0.002 mmol), TTMS
(0.4 mmol), TFA (0.4 mmol) and Solvent (2 mL) under O, atmosphere. "Isolated yield.

Table S4: Screening of the amount of TFA?
Br I{dF(CF3)ppyla(dtbbpy)PFg (1 mol %) X
X >
P * © TTMS (2 equiv), TFA (x equiv) N/
N

acetone (2 mL), O,
36W blue LED, r.t. 24 h

1 1.0 equiv 2 2.0 equiv 3
entry x eq. TFA yield (%)®
1 0 28
2 1 74
3 2 82
4 4 81

aGeneral conditions: 1 (0.2 mmol), 2 (0.4 mmol), Ir[dF(CF5)ppy].(dtbbpy)PF (0.002 mmol), TTMS
(0.4 mmol), TFA (0.2x mmol) and acetone (2 mL) under O, atmosphere. "Isolated yield.

Table S5: Screening of the amount of bromocyclohexane and TTMS?
BI Ir[dF(CF3)ppylo(dtbbpy)PFg (1 mol %) A
A >
PP * © TTMS (y equiv), TFA (2.0 equiv) N/
N acetone (2 mL), O,
36W blue LED, r.t. 24 h

1 1.0 equiv 2 x equiv T 3
entry X eq. 2 y eq. TTMS yield (%)®
1 2 2 82
2 1.5 2 71



3 1.2 2 52

4 2 1.5 73

6 2 1.2 49
aGeneral conditions: 1 (0.2 mmol), 2 (0.2x mmol), Ir[dF(CF;)ppy].(dtbbpy)PFs (0.002 mmol),
TTMS (0.2y mmol), TFA (0.4 mmol) and acetone (2 mL) under O, atmosphere. *Isolated yield.

5. Investigation of the mechamism.

5.1 TEMPO and BHT were used as radical scavengers.

radical inhabitor yield
0,
Ir[dF(CF 3)ppyl2(dtbbpy)PFg (1 mol /o') B TEMPO NR
TTMS (2 equiv)TFA (2 equiv) N/
acetone (2 mL), O, )\ NR
. 36 W blue LED, rt, 24 h 3 Ph
1, 1.0 equiv 2, 2.0 equiv
Scheme S1

To a 10 mL glass vial was added Ir[dF(CF;)ppy)]2(dtbbpy)PF¢ (2.24mg, 0.002 mmol, 1 mol %), 1
(0.2 mmol, 1.0 equiv), TTMS (123 puL, 0.4 mmol, 2.0 equiv), 2 (0.4 mmol, 2.0 equiv), TEMPO
(78.1 mg, 0.5 mmol, 2.5 equiv) or BHT (110 mg, 0.5 mmol, 2.5 equiv), TFA (30 puL, 0.4 mmol, 2.0
equiv) and 2.0 mL of acetone. The reaction mixture was degassed by bubbling with O, for 15 s with
an outlet needle and the vial was sealed with PTFE cap. The mixture was then stirred rapidly and
irradiated with a 36 W Blue LED (approximately 2 cm away from the light source) at room
temperature for 24 h. The corresponding alkylated product 3 was not observed based on 'H NMR
analysis.

5.2 Benzyl acrylate 48 was used as radical scavengers.

N
Br Ir[dF(CF. dtbbpy)PFg (1 mol %)
N [dF(CF3)ppyl2(dtbbpy)PFs ( o) 3, 18%
P + TTMS (2 equiv), TFA (2 equiv)
N acetone (2 mL), O, i

36 W blue LED, rt, 24 h

. ) S O< _Ph detected by HRMS
1.0 equiv 2.0 equiv O _Ph e \/\[r ~ Calc. 264.1958
Y 0 Found: 264.1962
o 49, 5%
48
5.0 equiv

Scheme S2

To a 10 mL glass vial was added Ir[dF(CF;3)ppy)].(dtbbpy)PF¢ (2.24 mg, 0.002 mmol, 1 mol %), 1
(0.2 mmol, 1.0 equiv), TTMS (123 pL, 0.4 mmol, 2.0 equiv), 2 (0.4 mmol, 2.0 equiv), benzyl
acrylate 48 (1.0 mmol, 5.0 equiv), TFA (30 pL, 0.6 mmol, 2.0 equiv) and 2.0 mL of acetone. The
reaction mixture was degassed by bubbling with O, for 15 s with an outlet needle and the vial was
sealed with PTFE cap. The mixture was then stirred rapidly and irradiated with a 36 W Blue LED
(approximately 2 cm away from the light source) at room temperature for 24 h. The reaction mixture
was concentrated in vacuum to remove the acetone. The mixture was diluted with 10 mL of aqueous
1 M NaHCOs solution, and extracted with DCM (3 x 20 mL). The combined organic extracts were
washed with brine (40 mL), dried over Na,SQO,, and concentrated in vacuo. Purification of the crude
product by flash chromatography on silica gel using the indicated solvent system afforded the
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desired products 3 and 49. The corresponding product of cyclohexyl radical trapping, benzyl 3-

cyclohexylpropanoate 50 can be observed by HR-MS (positive mode ESI).

Sample Name Sample? Position P1-A7 Instrument Name ; Instrument 1
Inj Vol =3 InjPosition SampleType Sample
Data Filename  DJY-5-111b.d ACQ Method Default-TEST.m Comment

x10 3

8
7.75
7.5
7.25
*
6.75
6.5
6.25
6
5.75

User Name
IRM Calibration Status
Acquired Time

Some Ions Missed
6/1/2018 4:31:19 PM

+ESI Scan (1.940-2.199 min, 17 scans) Frag=175.0V DJY-5-111b.d Subtract (2)

i\é

264.1962

237.0812
| 247.1013
|

a1l i%e2 o ighae
|
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b 4
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Figure S2 HR-ESI mass spectra of benzyl 3-cyclohexylpropanoate (50)



5.3 Radical clock experiment.

N Ir[dF(CF3)ppy]2(dtbbpy)PFg (1 mol %
NN
N/ 7 Br TTMS (2 equiv), TFA ( 2equw
523 52b

acetone (2 mL),

1.0 equiv 51, 2.0 equiv 36 W blue LED, rt, 24 h 1441

83%

AN Ir[dF(CF3)ppyl2(dtbbpy)PFg (1 mol % A
©\)j . (CF3)pPyla(ctbbpy)PFs (1 mol %) >
P - — 4
N Br TTMS (2 equiv), TFA (2 equiv) N

acetone (2 mL), O,

1.0 equiv 53, 2.0 equiv 36 W blue LED, t, 24 h 54
45%
D Ir[dF(CF3)ppyla(dtbbpy)PFg (1 mol %) A B
P + <> \ K —> Z + P
N Br TTMS (2 equiv), TFA (2 equiv) N N R

acetone (2 mL), O, 56a 56b

1.0 equiv 55, 2.0 equiv 36 W blue LED, rt, 24 h 14:1

2%

Scheme S3

To a 10 mL glass vial was added Ir[dF(CF5)ppy)](dtbbpy)PF¢ (3.36 mg, 0.003 mmol, 1 mol %), 1
(0.3 mmol, 1.0 equiv), TTMS (185 pL, 0.6 mmol, 2.0 equiv), bromoalkane (0.6 mmol, 2.0 equiv),
TFA (45 pL, 0.6 mmol, 2.0 equiv) and 3.0 mL of acetone. The reaction mixture was degassed by
bubbling with O, for 15 s with an outlet needle and the vial was sealed with PTFE cap. The mixture
was then stirred rapidly and irradiated with a 36 W Blue LED (approximately 2 cm away from the
light source) at room temperature for 24 h. The reaction mixture was concentrated in vacuum to
remove the acetone. The mixture was diluted with 10 mL of aqueous 1 M NaHCOj; solution, and
extracted with DCM (3 % 20 mL). The combined organic extracts were washed with brine (40 mL),
dried over Na,SO,, and concentrated in vacuo. Purification of the crude product by flash
chromatography on silica gel using the indicated solvent system afforded the desired product.

5.4 Light/dark experiment.

Eight standard reaction mixtures in 10 mL glass vials were charged with
Ir[dF(CF3)ppy)].(dtbbpy)PFs (2.24 mg, 0.002 mmol, 1 mol %), 1 (0.2 mmol, 1.0 equiv), TTMS
(123 pL, 0.4 mmol, 2.0 equiv), 2 (0.4 mmol, 2.0 equiv), TFA (30 puL, 0.4 mmol, 2.0 equiv) and 2.0
mL of acetone. The reaction mixtures were degassed by bubbling with O, for 15 s with an outlet
needle and the vials were sealed with PTFE caps. The mixtures were then stirred rapidly and
irradiated with a 36 W Blue LED (approximately 2 cm away from the light source) at room
temperature. After 2 h, the Blue LED was turned off, and one vial was removed from the irradiation
setup for analysis. The remaining seven vials were stirred in the absence of light for an additional 2
h. Then, one vial was removed for analysis, and the Blue LED was turned back on to irradiate the
remaining six reaction mixtures. After an additional 2 h of irradiation, the Blue LED was turned off,
and one vial was removed for analysis. The remaining five vials were stirred in the absence of light
for an additional 2 h. Then, a vial was removed for analysis, and the Blue LED was turned back on
to irradiate the remaining four reaction mixtures. After 2 h, the Blue LED was turned off, and one
vial was removed for analysis. The remaining three vials were stirred in the absence of light for an
additional 2 h, then, a vial was removed for analysis and the Blue LED was turned back on to
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irradiate the remaining two reaction mixtures. After 2 h, the Blue LED was turned off, and one vial
was removed for analysis. The last vial was stirred in the absence of light for an additional 2 h, and
then it was analyzed. The yield was determined by 'H NMR spectroscopy using dibromomethane
as the internal standard.

100
80
60 | -

40 |

yield of 3 (%)

i dark
idark i
20

T R R B
[ 2 4 3 & 10 12 14 16 18
time (h)

Figure S3 Light/dark experiment.
6. Experimental Procedures and Product Characterization

6.1 General Procedure for the alkylation of N-heteroarenes.

To a 10 mL glass vial was added Ir[dF(CF;)ppy)].(dtbbpy)PFs (3.36 mg, 0.003 mmol, 1 mol %),
heteroarene (0.3 mmol, 1.0 equiv), TTMS (185 pL, 0.6 mmol, 2.0 equiv), bromoalkane (0.6 mmol,
2.0 equiv), TFA (45 pL, 0.6 mmol, 2.0 equiv) and 3.0 mL of acetone. The reaction mixture was
degassed by bubbling with O, for 15 s with an outlet needle and the vial was sealed with PTFE cap.
The mixture was then stirred rapidly and irradiated with a 36 W Blue LED (approximately 2 cm
away from the light source) at room temperature for 24 h. The reaction mixture was concentrated in
vacuum to remove the acetone. The mixture was diluted with 10 mL of aqueous 1 M NaHCO;
solution, and extracted with DCM (3 x 20 mL). The combined organic extracts were washed with
brine (40 mL), dried over Na,SO,, and concentrated in vacuo. Purification of the crude product by
flash chromatography on silica gel using the indicated solvent system afforded the desired product.

6.2. Product Characterization

2-cyclohexyl-4-methylquinoline (3).

AN

Z
N
3

According to the general procedure. The spectral Data is consistent with the literature data.[>!
Yellow oil (55.4 mg, 82%).

R; 0.40 (Petroleum ether/EtOAc, 40/1).

1H NMR (400 MHz, CDCLy) 6 8.05 (d, J = 8.4 Hz, 1H), 7.93 (d, J = 8.4 Hz, 1H), 7.66 (t, J = 7.6 Hz,
1H), 7.48 (t, J = 7.6 Hz, 1H), 7.16 (s, 1H), 3.02 — 2.80 (m, 1H), 2.67 (s, 3H), 2.01 (d, J = 12.0 Hz, 2H),
1.89 (d, J = 12.8 Hz, 2H), 1.79 (d, J = 12.4 Hz, 1H), 1.62 (ddd, J = 24.8, 12.4, 2.4 Hz, 2H), 1.46 (dd, J =
25.2, 12.4 Hz, 2H), 1.40 — 1.30 (m, 1H). 3C NMR (100 MHz, CDCl;) J 166.6, 147.7, 144.4, 129.5,
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129.0, 127.1, 125.5, 123.7, 120.3, 47.7, 32.9, 26.7, 26.2, 19.0.
HRMS (ESI) calcd for CigHyN [M + H]* 226.1590, found 226.1595.

4-methyl-2-propylquinoline (4).

X

p
N

4

According to the general procedure. Yellow oil (27.8 mg, 50%).

R; 0.40 (Petroleum ether/EtOAc, 40/1).

H NMR (400 MHz, CDCls) J 8.04 (d, J = 8.4 Hz, 1H), 7.95 (dd, J = 8.4, 0.8 Hz, 1H), 7.67 (ddd, J =
8.4, 6.8, 1.2 Hz, 1H), 7.50 (ddd, J= 8.4, 6.8, 1.2 Hz, 1H), 7.15 (s, 1H), 2.96 — 2.84 (m, 2H), 2.68 (d, J =
0.8 Hz, 3H), 1.83 (dq, J = 14.8, 7.6 Hz, 2H), 1.02 (t, J = 7.6 Hz, 3H). 3C NMR (100 MHz, CDCl;) §
162.7, 147.8, 144.4, 129.4, 129.2, 126.9, 125.6, 123.7, 122.3, 41.3, 23.5, 18.9, 14.2.

HRMS (ESI) caled for C13HigN [M + H]* 186.1277, 186.1280.

2-butyl-4-methylquinoline (5).

oz
\

According to the general procedure. The spectral Data is consistent with the literature data.[*!
Yellow oil (36.4 mg, 61%).

R; 0.40 (Petroleum ether/EtOAc, 40/1).

1H NMR (400 MHz, CDCLy) & 8.04 (d, J = 8.4 Hz, 1H), 7.94 (dd, J = 8.4, 0.8 Hz, 1H), 7.67 (ddd, J =
8.4, 6.8, 1.2 Hz, 1H), 7.50 (ddd, J = 8.4, 6.8, 1.2 Hz, 1H), 7.14 (s, 1H), 2.98 — 2.85 (m, 2H), 2.67 (d, J =
0.8 Hz, 3H), 1.83 — 1.71 (m, 2H), 1.43 (dt, J = 14.8, 7.2 Hz, 2H), 0.96 (t, J = 7.2 Hz, 3H). 3C NMR (100
MHz, CDCl3) 6 162.9, 147.8, 144.3,129.4, 129.1, 126.9, 125.5, 123.7, 122.2,39.1,32.4,22.9, 18.8, 14.1.
HRMS (ESI) calced for C4HgN [M + H]" 200.1434, found 200.1438.

2-hexyl-4-methylquinoline (6).

AN
=
N




According to the general procedure. Yellow oil (57.2 mg, 84%).

R; 0.40 (Petroleum ether/EtOAc, 40/1).

1H NMR (400 MHz, CDCly) 6 8.04 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 8.4 Hz, 1H), 7.66 (t, J = 7.6 Hz,
1H), 7.49 (t, J = 7.6 Hz, 1H), 7.14 (s, 1H), 2.96 — 2.86 (m, 2H), 2.67 (s, 3H), 1.86 — 1.71 (m, 2H), 1.50
—1.20 (m, 6H), 0.88 (t, J = 6.0 Hz, 3H). 3C NMR (100 MHz, CDCl;) J 162.9, 147.8, 144.3, 129.4,
129.1, 126.9, 125.5, 123.7, 122.2,39.4, 31.9, 30.2,29.4, 22.7, 18.8, 14.2.

HRMS (ESI) calcd for Ci¢Hx,N [M + H]* 228.1747, found 228.1748.

2-dodecyl-4-methylquinoline (7).

A

7
N 10
7

According to the general procedure. Yellow oil (42.0 mg, 45%).

R; 0.50 (Petroleum ether/EtOAc, 40/1).

1H NMR (400 MHz, CDCLy) 6 8.09 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 8.4 Hz, 1H), 7.72 — 7.64 (m, 1H),
7.55 —7.47 (m, 1H), 7.15 (s, 1H), 3.00 — 2.84 (m, 2H), 2.68 (s, 3H), 1.79 (dt, J = 15.6, 7.6 Hz, 2H), 1.42
~1.19 (m, 18H), 0.87 (t, J = 6.8 Hz, 3H). 3C NMR (100 MHz, CDCly) 6 162.8, 147.3, 129.4, 129.1,
126.9, 125.7, 123.7, 122.2, 119.8, 39.2, 32.0, 30.2, 29.9, 29.8, 29.7, 29.6, 29.5, 29.4, 22.8, 22.6, 18.9,
14.2.

HRMS (ESI) calcd for C»,H3uN [M + H]* 312.2686, found 312.2689.

2-(but-3-yn-1-yl)-4-methylquinoline (8).

A

X

According to the general procedure. Yellow oil (43.9 mg, 75%).

R; 0.30 (Petroleum ether/EtOAc, 20/1).

1H NMR (400 MHz, CDCly) 6 8.04 (d, J = 8.4 Hz, 1H), 7.92 (d, J = 8.4 Hz, 1H), 7.71 — 7.61 (m, 1H),
7.49 (dd, J=11.2, 4.0 Hz, 1H), 7.17 (s, 1H), 3.13 (t, J = 7.6 Hz, 2H), 2.71 (td, J = 7.6, 2.4 Hz, 2H), 2.66
(s, 3H), 1.93 (t,J=2.4 Hz, 1H). 3C NMR (100 MHz, CDCl3) 6 160.1, 147.9, 144.6, 129.6, 129.3, 127.1,
125.8, 123.8, 122.3, 83.9, 69.0, 37.8, 18.9, 18.6.

HRMS (ESI) calced for Ci;H,N [M + H]" 196.1121, found 196.1126.

4-methyl-2-(pent-4-en-1-yl)quinoline (9).
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=
Z
N
9

X

According to the general procedure. Yellow oil (51.3 mg, 81%).

R; 0.40 (Petroleum ether/EtOAc, 40/1).

1H NMR (400 MHz, CDCl;) § 7.94 (d, J = 8.4 Hz, 1H), 7.85 (d, J = 8.4 Hz, 1H), 7.57 (ddd, J = 8.4, 6.8,
1.2 Hz, 1H), 7.40 (ddd, J = 8.4, 6.8, 1.2 Hz, 1H), 7.04 (s, 1H), 5.77 (ddt, J = 16.8, 10.0, 6.4 Hz, 1H), 5.01
—4.83 (m, 2H), 2.91 — 2.79 (m, 2H), 2.58 (s, 3H), 2.08 (dd, J = 14.4, 7.6 Hz, 2H), 1.81 (dt, J= 15.2, 7.6
Hz, 2H). 13C NMR (100 MHz, CDCl;) § 162.5, 147.8, 144.4, 138.6, 129.4, 129.2, 126.9, 125.6, 123.7,
122.2,115.0, 38.7, 33.7,29.3, 18.8.

HRMS (ESI) calced for CisHgN [M + H]* 212.1434, found 212.1436.

ethyl 3-(4-methylquinolin-2-yl)propanoate (10).

AN
Z
N

0]

)

According to the general procedure. The spectral Data is consistent with the literature data.l>]
Yellow oil (40.8 mg, 56%).

R;0.40 (Petroleum ether/EtOAc, 7/1).

'H NMR (400 MHz, CDCl;) ¢ 8.01 (d, J = 8.4 Hz, 1H), 7.95 (dd, J = 8.4, 0.8 Hz, 1H), 7.67 (ddd, J =
8.4,6.8,1.2 Hz, 1H), 7.50 (ddd, J = 8.4, 6.8, 1.2 Hz, 1H), 7.17 (s, 1H), 4.14 (q, J = 7.2 Hz, 2H), 3.25 (t,
J=17.6 Hz, 2H), 2.90 (t, J = 7.6 Hz, 2H), 2.67 (s, 3H), 1.24 (t, J/ = 7.2 Hz, 3H). 3C NMR (100 MHz,
CDCly) 6 173.3, 160.3, 147.8, 144.5, 129.5, 129.2, 127.0, 125.7, 123.7, 122.3, 60.5, 33.6, 33.4, 18.8,
14.4.

HRMS (ESI) calcd for C;sH;sNO, [M + H]" 244.1332, found 244.1334.

10
@)

2-(2-(1,3-dioxolan-2-yl)ethyl)-4-methylquinoline (11).

AN
=
N

)

R
0]

According to the general procedure. Yellow oil (32.1 mg, 44%).

11



R; 0.30 (Petroleum ether/EtOAc, 7/1).

1H NMR (400 MHz, CDCl3) § 8.05 (d, J = 8.4 Hz, 1H), 7.95 (d, J = 7.6 Hz, 1H), 7.67 (ddd, J= 8.4, 6.8,
1.2 Hz, 1H), 7.50 (ddd, J = 8.4, 6.8, 1.2 Hz, 1H), 7.17 (s, 1H), 5.00 (t, J = 4.8 Hz, 1H), 4.04 — 3.97 (m,
2H), 3.91 — 3.84 (m, 2H), 3.13 — 3.02 (m, 2H), 2.67 (d, J = 0.8 Hz, 3H), 2.26 — 2.16 (m, 2H). 3C NMR
(100 MHz, CDCl3) 6 161.6, 147.7, 144.7, 129.4, 129.3, 127.0, 125.7, 123.7, 122.3, 104.0, 65.1, 33.8,
33.3, 18.8.

HRMS (ESI) calcd for C;sH;sNO, [M + HJ* 244.1332, found 244.1336.

4-methyl-2-(2-phenoxyethyl)quinoline (12).

1. L
N O

12

\

According to the general procedure. Yellow oil (35.5 mg, 45%).

R;0.40 (Petroleum ether/EtOAc, 7/1).

1H NMR (400 MHz, CDCls) J 8.06 (d, J = 8.4 Hz, 1H), 7.96 (dd, J = 8.4, 0.8 Hz, 1H), 7.69 (ddd, J =
8.4,6.8, 1.2 Hz, 1H), 7.52 (ddd, J= 8.4, 6.8, 1.2 Hz, 1H), 7.34 — 7.21 (m, 3H), 7.00 — 6.88 (m, 3H), 4.45
(t,J = 6.8 Hz, 2H), 3.41 (t, J = 6.8 Hz, 2H), 2.69 (s, 3H). 3C NMR (100 MHz, CDCl;) & 159.0, 158.9,
147.8, 144.7, 129.5, 129.4, 129.3, 127.1, 125.9, 123.8, 122.9, 120.9, 114.8, 67.3, 38.8, 18.9.

HRMS (ESI) caled for C1gH1sNO [M + H]* 264.1383, found 264.1388.

4-methyl-2-phenethylquinoline (13).
AN
=z
N
"0

According to the general procedure. Yellow oil (57.8 mg, 78%).

R; 0.40 (Petroleum ether/EtOAc, 20/1).

H NMR (400 MHz, CDCl3) 58.08 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 8.4 Hz, 1H), 7.68 (t, J= 7.2 Hz, 1H),
7.51 (t,J=7.2 Hz, 1H), 7.33 — 7.22 (m, 4H), 7.23 — 7.16 (m, 1H), 7.09 (s, 1H), 3.29 — 3.20 (m, 2H), 3.18
—3.09 (m, 2H), 2.65 (s, 3H). 13C NMR (100 MHz, CDCl;) § 161.6, 147.8, 144.5, 141.8, 129.4, 129.3,
128.6, 128.5, 127.0, 126.1, 125.7, 123.8, 122.4, 41.0, 36.0, 18.8.

HRMS (ESI) calcd for CgHgN [M + H]" 248.1434, found 248.1436.

4-methyl-2-(2-phenoxyethyl)quinoline (14).

12



(A

According to the general procedure. Yellow oil (59.4 mg, 85%).

R;0.30 (Petroleum ether/EtOAc, 20/1).

'H NMR (400 MHz, CDCls) J 8.09 (d, J = 8.4 Hz, 1H), 7.92 (dd, J = 8.4, 0.8 Hz, 1H), 7.68 (ddd, J =
8.4, 6.8, 1.2 Hz, 1H), 7.50 (ddd, J= 8.4, 6.8, 1.2 Hz, 1H), 7.35 — 7.27 (m, 4H), 7.24 — 7.18 (m, 1H), 7.05
(s, 1H), 4.29 (s, 2H), 2.59 (s, 3H). *C NMR (100 MHz, CDCLy) J 161.0, 147.7, 144.8, 139.5, 129.6,
129.3,129.3,128.7, 127.0, 126.6, 125.9, 123.7, 122.3, 45.6, 18.8.

HRMS (ESI) caled for C;H (N [M + H]* 234.1277, found 234.1278.

2-cyclopropyl-4-methylquinoline (15).

X

Z
N

15

According to the general procedure. The spectral Data is consistent with the literature data.[*!
Yellow oil (32.4 mg, 59%).

R; 0.40 (Petroleum ether/EtOAc, 40/1).

IH NMR (400 MHz, CDCl;) & 7.96 (d, J = 8.4 Hz, 1H), 7.90 (d, J = 8.4 Hz, 1H), 7.63 (t, J = 7.6 Hz,
1H), 7.44 (t, J = 7.6 Hz, 1H), 6.98 (s, 1H), 2.64 (s, 3H), 2.26 — 2.11 (m, 1H), 1.16 — 1.02 (m, 4H). 13C
NMR (100 MHz, CDCl;) 6 163.2, 147.9, 143.9, 129.3, 129.1, 126.9, 125.1, 123.7, 119.9, 18.8, 18.1,
10.1.

HRMS (ESI) calcd for C,sH N [M + H]* 184.1121, found 184.1122.

2-cyclobutyl-4-methylquinoline (16).

16

According to the general procedure. The spectral Data is consistent with the literature data.l>]
Yellow oil (39.6 mg, 67%).

R; 0.40 (Petroleum ether/EtOAc, 40/1).

'H NMR (400 MHz, CDCl;) ¢ 8.07 (d, J = 8.4 Hz, 1H), 7.93 (d, J = 8.4 Hz, 1H), 7.71 — 7.62 (m, 1H),
7.53 —7.44 (m, 1H), 7.19 (s, 1H), 3.83 (p, /= 8.8 Hz, 1H), 2.67 (s, 3H), 2.50 — 2.35 (m, 4H), 2.21 — 2.05
(m, 1H), 2.00 — 1.87 (m, 1H). 13C NMR (100 MHz, CDCl;) ¢ 164.8, 147.7, 144.2, 129.6, 129.0, 127.0,
125.5, 123.6, 120.3, 42.8, 28.3, 18.9, 18.5.
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HRMS (ESI) calcd for Ci4H;¢N [M + H]" 198.1277, found 198.1279.

2-cyclopentyl-4-methylquinoline (17).

X
Z
N

17

According to the general procedure. The spectral Data is consistent with the literature data.[>]
Yellow oil (45.6 mg, 72%).

R; 0.40 (Petroleum ether/EtOAc, 40/1).

1H NMR (400 MHz, CDCly) 6 8.04 (d, J = 8.4 Hz, 1H), 7.93 (d, J = 8.4 Hz, 1H), 7.70 — 7.61 (m, 1H),
7.52 - 7.44 (m, 1H), 7.17 (s, 1H), 3.41 — 3.27 (m, 1H), 2.67 (s, 3H), 2.17 (ddd, J= 10.8, 9.2, 2.4 Hz, 2H),
1.97 — 1.81 (m, 4H), 1.81 — 1.66 (m, 2H). 3C NMR (100 MHz, CDCl;) J 166.0, 147.6, 144.2, 129.5,
129.0, 127.1, 125.4, 123.6, 120.7, 48.9, 33.7, 26.1, 18.9.

HRMS (ESI) caled for CisHigN [M + H]* 212.1434, found 212.1436.

2-cycloheptyl-4-methylquinoline (18).

18

According to the general procedure. Yellow oil (55.9 mg, 78%).

R; 0.40 (Petroleum ether/EtOAc, 40/1).

1H NMR (400 MHz, CDCls) J 8.04 (d, J = 8.4 Hz, 1H), 7.92 (dd, J = 8.4, 0.8 Hz, 1H), 7.65 (ddd, J =
8.4,6.8, 1.2 Hz, 1H), 7.47 (ddd, J = 8.4, 6.8, 1.2 Hz, 1H), 7.13 (s, 1H), 3.03 (tt, J = 10.4, 3.6 Hz, 1H),
2.66 (s, 3H), 2.12 — 1.98 (m, 2H), 1.93 — 1.52 (m, 10H). 3C NMR (100 MHz, CDCl;) 6 168.2, 147.5,
144.5, 129.5, 129.0, 127.0, 125.4, 123.6, 120.4, 49.7, 35.2, 28.0, 27.6, 18.9.

HRMS (ESI) calcd for C;Hx,N [M + H]* 240.1747, found 240.1750.

2-(adamantan-2-yl)-4-methylquinoline (19).

19

According to the general procedure. The spectral Data is consistent with the literature data.[>]
White solid (49.9 mg, 60%). M.p. = 89 — 90 °C.

R; 0.80 (Petroleum ether/EtOAc, 40/1).

'H NMR (400 MHz, CDCl;) ¢ 8.06 (d, J = 8.4 Hz, 1H), 7.95 (dd, J = 8.4, 0.8 Hz, 1H), 7.66 (ddd, J =
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8.4, 6.8, 1.2 Hz, 1H), 7.56 — 7.46 (m, 1H), 7.28 (d, J = 8.8 Hz, 1H), 3.20 (s, 1H), 2.78 (s, 2H), 2.69 (s,
3H), 2.07 — 1.94 (m, 7H), 1.81 (s, 3H), 1.63 (d, J = 12.4 Hz, 2H). *C NMR (100 MHz, CDCl3) 5 164.2,
147.8, 143.5,129.9, 128.7, 126.6, 125.4, 123.6, 120.6, 50.5, 39.3, 38.0, 32.7, 31.0, 28.2, 28.1, 19.0.
HRMS (ESI) caled for CaoHouN [M + H]* 278.1903, found 278.1906.

tert-butyl 3-(4-methylquinolin-2-yl)azetidine-1-carboxylate (20).

X
7
N
N<
20 Boc

According to the general procedure. The spectral Data is consistent with the literature data.[*]
Yellow oil (41.1 mg, 46%).

R;0.20 (Petroleum ether/EtOAc, 10/1).

1H NMR (400 MHz, CDCLy) ¢ 8.05 (d, J = 8.4 Hz, 1H), 7.98 (d, J = 8.4 Hz, 1H), 7.70 (ddd, J = 8.4, 6.8,
1.2 Hz, 1H), 7.55 (ddd, J = 8.4, 6.8, 1.2 Hz, 1H), 7.28 (s, 1H), 4.39 (t, J = 8.8 Hz, 2H), 4.28 (dd, J = 8.4,
6.0 Hz, 2H), 4.01 (tt, J = 8.8, 6.0 Hz, 1H), 2.72 (s, 3H), 1.48 (s, 9H). 3C NMR (100 MHz, CDCly) &
161.1, 156.7, 147.6, 145.4, 129.7, 129.5, 127.3, 126.2, 123.8, 120.1, 79.7, 54.6, 35.9, 28.6, 19.0.
HRMS (ESI) calcd for CisH,3N,0, [M + H]* 299.1754, found 299.1759.

tert-butyl 4-(4-methylquinolin-2-yl)piperidine-1-carboxylate (21).

X
z
N

N<
21 Boc

According to the general procedure. The spectral Data is consistent with the literature data.*!
Yellow oil (44.0 mg, 45%).

R;0.20 (Petroleum ether/EtOAc, 20/1).

IH NMR (400 MHz, CDCLy) 6 8.03 (d, J = 8.4 Hz, 1H), 7.95 (d, J = 7.6 Hz, 1H), 7.72 — 7.64 (m, 1H),
7.54 — 7.47 (m, 1H), 7.14 (s, 1H), 4.28 (s, 2H), 3.71 (t, J = 6.0 Hz, 1H), 3.01 (tt, J = 12.0, 3.6 Hz, 1H),
2.68 (s, 3H), 2.43 (t, J = 6.0 Hz, 1H), 1.97 (d,.J = 12.0 Hz, 2H), 1.84 (td, J = 12.4, 4.0 Hz, 2H), 1.49 (s,
9H). 3C NMR (100 MHz, CDCl;) 6 164.4, 155.0, 147.7, 144.8, 129.6, 129.3, 127.2, 125.8, 123.8, 120.1,
79.5,45.6,44.4,31.7, 28.6, 19.0.

HRMS (ESI) caled for CyHp7N,O, [M + H]* 327.2067, 327.2072.

4-methyl-2-(tetrahydro-2 H-pyran-4-yl)quinoline (22).

\

22 O
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According to the general procedure. The spectral Data is consistent with the literature data.[?]
White solid (44.9 mg, 66%). M.p. = 107 — 108 °C.

R;0.20 (Petroleum ether/EtOAc, 20/1).

1H NMR (400 MHz, CDCLy) 6 8.04 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 8.4 Hz, 1H), 7.67 (t, J = 7.6 Hz,
1H), 7.50 (t, J = 7.6 Hz, 1H), 7.17 (s, 1H), 4.12 (dd, J = 11.2, 3.6 Hz, 2H), 3.59 (td, J = 11.6, 1.6 Hz,
2H), 3.12 (t, J = 11.6, 3.6 Hz, 1H), 2.69 (s, 3H), 2.14 — 1.85 (m, 4H). 3C NMR (100 MHz, CDCLy) &
164.3, 147.7, 144.8, 129.6, 129.2, 127.2, 125.8, 123.7, 120.0, 68.2, 44.5, 32.4, 19.0.

HRMS (ESI) calcd for C;sH,gNO [M + H]* 228.1383, 228.1386.

2-isopropyl-4-methylquinoline (23).

X
z
N

23

According to the general procedure. The spectral Data is consistent with the literature data.l>]
Yellow oil (52.7 mg, 95%).

R; 0.40 (Petroleum ether/EtOAc, 40/1).

1H NMR (400 MHz, CDCLy) 6 8.05 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 8.4 Hz, 1H), 7.72 — 7.62 (m, 1H),
7.55 — 7.44 (m, 1H), 7.18 (s, 1H), 3.30 — 3.11 (m, 1H), 2.68 (s, 3H), 1.39 (d, J = 6.8 Hz, 6H). 3C NMR
(100 MHz, CDCly) 6 167.8, 147.6, 144.5, 129.6, 129.1, 127.1, 125.5, 123.7, 119.9, 37.4, 22.7, 19.0.
HRMS (ESI) calcd for C;H¢N [M + H]" 186.1277, found 186.1280.

(S)-2-(sec-butyl)-4-methylquinoline (24).

AN
P
N

24

According to the general procedure. The spectral Data is consistent with the literature data.*]
Yellow oil (44.2 mg, 74%).

R; 0.50 (Petroleum ether/EtOAc, 40/1).

1H NMR (400 MHz, CDCLy) 6 8.06 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 8.4 Hz, 1H), 7.66 (t, J = 7.6 Hz,
1H), 7.49 (t, J = 7.6 Hz, 1H), 7.13 (s, 1H), 3.06 — 2.87 (m, 1H), 2.68 (s, 3H), 1.92 — 1.77 (m, 1H), 1.76
~1.63 (m, 1H), 1.35 (d, J = 7.2 Hz, 3H), 0.89 (t, J = 7.2 Hz, 3H). 3C NMR (100 MHz, CDCl;) 6 166.8,
147.8, 144.3,129.7, 129.0, 127.2, 125.5, 123.7, 120.3, 44.7, 30.1, 20.5, 18.9, 12.4.

HRMS (ESI) calced for C4HgN [M + H]* 200.1434, found 200.1436.

2-(tert-butyl)-4-methylquinoline (25).
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AN

z
N

25

According to the general procedure. The spectral Data is consistent with the literature data.[>]
Colorless oil (48.8 mg, 81%).

R;0.35 (Petroleum ether/EtOAc, 100/1).

'H NMR (400 MHz, CDCls) J 8.08 (d, J = 8.4 Hz, 1H), 7.95 (dd, J = 8.4, 0.8 Hz, 1H), 7.67 (ddd, J =
8.4, 6.8, 1.2 Hz, 1H), 7.50 (ddd, J = 8.4, 6.8, 1.2 Hz, 1H), 7.37 (s, 1H), 2.70 (s, 3H), 1.48 (s, 9H). 13C
NMR (100 MHz, CDCl;) ¢ 169.0, 147.4, 143.8, 130.0, 128.8, 126.7, 125.5, 123.5, 119.0, 38.0, 30.2,
19.1.

HRMS (ESI) calcd for C4HgN [M + H]* 200.1434, found 200.1436.

2-(adamantan-1-yl)-4-methylquinoline (26).

X
=
N

26

According to the general procedure. The spectral Data is consistent with the literature data.[>]
White solid (73.9 mg, 89%). M.p. = 105 — 106 °C.

R;0.40 (Petroleum ether/EtOAc, 100/1).

1H NMR (400 MHz, CDCLy) 6 8.06 (d, J = 7.2 Hz, 1H), 7.93 (d, J = 8.4 Hz, 1H), 7.65 (t, J = 7.6 Hz,
1H), 7.48 (t,J = 7.6 Hz, 1H), 7.32 (s, 1H), 2.68 (s, 3H), 2.19 — 2.05 (m, 9H), 1.82 (s, 6H). 3C NMR (100
MHz, CDCl;) 6 168.8, 147.7,143.7,130.1, 128.7, 126.8, 125.5, 123.5, 118.6,41.9, 39.7, 37.0, 29.0, 19.1.
HRMS (ESI) calcd for C,0H,4N [M + H]* 278.1903, found 278.1906.

2-cyclohexylquinoline (27).

CCL
P
N~ °C

27

y

According to the general procedure. The spectral Data is consistent with the literature data.[>!
Yellow oil (28.5 mg, 45%).

R; 0.50 (Petroleum ether/EtOAc, 60/1).

1H NMR (400 MHz, CDCL;) 6 8.07 (dd, J = 12.4, 8.4 Hz, 2H), 7.77 (d, J = 8.4 Hz, 1H), 7.67 (t, J = 7.6
Hz, 1H), 7.47 (t, J = 7.6 Hz, 1H), 7.33 (d, J = 8.4 Hz, 1H), 2.93 (tt, J = 12.0, 3.2 Hz, 1H), 2.03 (d, J =
12.4 Hz, 2H), 1.90 (d, J = 12.8 Hz, 2H), 1.79 (d, J = 12.8 Hz, 1H), 1.63 (dd, J = 12.4, 3.2 Hz, 2H), 1.48
(ddd, J = 15.6, 12.8, 6.4 Hz, 2H), 1.40 — 1.30 (m, 1H). 3C NMR (100 MHz, CDCL;) § 167.0, 148.0,
136.4, 129.3,129.1, 127.6, 127.1, 125.7, 119.7, 47.8, 33.0, 26.7, 26.3.

HRMS (ESI) calcd for CisHsN [M + H]* 212.1434, found 212.1436.
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4-chloro-2-cyclohexylquinoline (28).

Cl

R
~
N Cy

28

According to the general procedure. The spectral Data is consistent with the literature data.[>]
Yellow oil (61.7 mg, 84%).

R;0.70 (Petroleum ether/EtOAc, 20/1).

1H NMR (400 MHz, CDCLy) 6 8.16 (dd, J = 8.4, 0.8 Hz, 1H), 8.05 (d, J = 8.4 Hz, 1H), 7.72 (ddd, J =
8.4, 6.8, 1.2 Hz, 1H), 7.56 (ddd, J = 8.4, 6.8, 1.2 Hz, 1H), 7.42 (s, 1H), 2.89 (tt, J = 12.0, 3.2 Hz, 1H),
2.02 (dd, J = 13.2, 1.6 Hz, 2H), 1.93 — 1.84 (m, 2H), 1.79 (ddd, J = 12.8, 4.8, 2.4 Hz, 1H), 1.60 (ddd, J
= 24.8, 12.4, 2.8 Hz, 2H), 1.53 — 1.39 (m, 2H), 1.38 — 1.28 (m, 1H). 3C NMR (100 MHz, CDCl;) &
166.9, 148.8, 142.7, 130.3, 129.4, 126.7, 125.2, 124.0, 119.9, 47.5, 32.8, 26.5, 26.1.

HRMS (ESI) calcd for C;sH;7CIN [M + H]* 246.1044, found 246.1048.

4-bromo-2-cyclohexylquinoline (29).

Br

R

7~
N Cy
29

According to the general procedure. The spectral Data is consistent with the literature data.[>]
Yellow oil (35.5 mg, 41%).

R;0.70 (Petroleum ether/EtOAc, 20/1).

1H NMR (400 MHz, CDCLy) 6 8.13 (d, J = 8.4 Hz, 1H), 8.03 (d, J = 8.4 Hz, 1H), 7.72 (t, J = 7.6 Hz,
1H), 7.63 (s, 1H), 7.57 (t, J = 7.6 Hz, 1H), 2.88 (tt, J= 12.0, 3.2 Hz, 1H), 2.02 (d,J = 12.8 Hz, 2H), 1.95
—1.85 (m, 2H), 1.79 (d, J = 12.8 Hz, 1H), 1.61 (ddd, J = 24.8, 12.4, 2.8 Hz, 2H), 1.52 — 1.39 (m, 2H),
1.39 — 1.29 (m, 1H). BC NMR (100 MHz, CDCl;) 6 166.9, 148.6, 134.4, 130.3, 129.5, 127.0, 126.7,
126.6, 123.8,47.4, 32.8, 26.6, 26.1.

HRMS (ESI) caled for C;sH;BrN [M + H]* 290.0539, found 290.0542.

4-cyclohexyl-2-methylquinoline (30).

Cy

~
N

30

According to the general procedure. The spectral Data is consistent with the literature data.[>!
Yellow oil (54.7 mg, 81%).
R; 0.30 (Petroleum ether/EtOAc, 20/1).
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'H NMR (400 MHz, CDCl;) & 8.07 — 7.98 (m, 2H), 7.63 (ddd, J = 8.4, 6.8, 1.2 Hz, 1H), 7.47 (ddd, J =
8.4,6.8, 1.2 Hz, 1H), 7.15 (s, 1H), 3.36 — 3.20 (m, 1H), 2.71 (s, 3H), 2.10 — 1.78 (m, SH), 1.63 — 1.44
(m, 4H), 1.40 — 1.21 (m, 1H). 3C NMR (100 MHz, CDCls) J 158.9, 153.4, 148.2, 129.5, 128.9, 125.3,
125.2,122.9, 118.4, 38.8, 33.6, 27.0, 26.4, 25.6.

HRMS (ESI) calcd for CigHyN [M + H]" 226.1590, found 226.1593.

methyl 1-cyclohexylisoquinoline-4-carboxylate (31).

CO,Me

AN
~-N

31 Cy

According to the general procedure. Colorless oil (65.4 mg, 81%).

R;0.60 (Petroleum ether/EtOAc, 20/1).

1H NMR (400 MHz, CDCl3) 6 9.11 (s, 1H), 8.96 (d, J = 8.4 Hz, 1H), 8.27 (d, J = 8.4 Hz, 1H), 7.76 (t, J
=7.6 Hz, 1H), 7.61 (t, J = 7.6 Hz, 1H), 3.99 (s, 3H), 3.59 (t, J= 11.2 Hz, 1H), 1.94 (t, J = 11.2 Hz, 4H),
1.89 — 1.75 (m, 3H), 1.59 — 1.45 (m, 2H), 1.44 — 1.33 (m, 1H). 3C NMR (100 MHz, CDCl;) 6 170.8,
167.4, 146.0, 134.4, 131.3, 127.2, 126.0, 125.8, 125.1, 118.7, 52.2, 42.2, 32.6, 26.8, 26.2.

HRMS (ESI) calced for C1;HpNO, [M + HJ* 270.1489, found 270.1492.

4-cyclohexyl-2,6-dimethylpyridine (32).

Cy

AN

P
N

32

According to the general procedure. The spectral Data is consistent with the literature data.[?!
Yellow oil (28.4 mg, 50%).

R; 0.30 (Petroleum ether/EtOAc, 7/1).

1H NMR (400 MHz, CDCL;) 6 6.80 (s, 2H), 2.50 (s, 6H), 2.45 — 2.37 (m, 1H), 1.84 (d, J = 8.4 Hz, 4H),
1.75 (d, J = 12.4 Hz, 2H), 1.38 (t, J = 10.8 Hz, 4H). 3C NMR (100 MHz, CDCLy) ¢ 157.6, 157.5, 119.2,
44.0,33.7,26.7,26.1, 24.4.

HRMS (ESI) calcd for Cj3H,0N [M + H]* 190.1590, found 190.1593.

2,6-dicyclohexylnicotinonitrile (33).

NC | X
Z
Cy N Cy
33

According to the general procedure. Colorless oil (32.2 mg, 40%).
R;0.70 (Petroleum ether/EtOAc, 20/1).
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H NMR (400 MHz, CDCL;) 6 7.80 — 7.73 (m, 1H), 7.08 — 6.99 (m, 1H), 3.19 - 2.97 (m, 1H), 2.71 (t, J
=11.6, 3.2 Hz, 1H), 1.96 — 1.79 (m, 7H), 1.72 (ddd, J = 25.6, 12.8, 3.2 Hz, 4H), 1.54 — 1.31 (m, 6H),
1.28 (d, J = 6.8 Hz, 3H). 3C NMR (100 MHz, CDCl3) 6 170.2, 168.4, 140.5, 118.2, 117.9, 104.9, 46.9,
44.9,32.6,32.0, 26.4,26.3, 26.1,25.9.

HRMS (ESI) caled for Ci5H,sN, [M + HI* 269.2012, found 269.2015.

1-cyclohexylphthalazine (34).

NN
|
~-N

C
34 Y

According to the general procedure. Yellow oil (29.3 mg, 46%).

R;0.50 (CH,Cl,/MeOH, 40/1).

TH NMR (400 MHz, CDCl;) 6 9.41 (s, 1H), 8.17 (d, J= 7.6 Hz, 1H), 7.90 (dddd, /= 14.4,8.4,7.2, 1.2
Hz, 3H), 3.63 — 3.39 (m, 1H), 2.09 — 2.01 (m, 2H), 1.99 — 1.93 (m, 3H), 1.86 — 1.79 (m, 2H), 1.62 — 1.46
(m, 2H), 1.46 — 1.37 (m, 1H). 3C NMR (100 MHz, CDCls) J 132.4, 131.8, 127.3, 125.1, 123.6, 40.8,
32.4,27.0,26.2.

HRMS (ESI) caled for C14H17N, [M + HJ*" 213.1386, found 213.1389

2-chloro-4-cyclohexylquinazoline (35).

Cy

SN
N/)\CI
35

According to the general procedure. Colorless oil (41.3 mg, 56%).

R;0.70 (Petroleum ether/EtOAc, 20/1).

1H NMR (400 MHz, CDCl3) 58.17 (d, J = 8.4 Hz, 1H), 7.97 (d, J = 8.4 Hz, 1H), 7.89 (t, J= 7.6 Hz, 1H),
7.63 (t,J="7.6 Hz, 1H), 3.53 (t, J= 11.6 Hz, 1H), 2.01 — 1.90 (m, 4H), 1.89 — 1.77 (m, 3H), 1.54 — 1.45
(m, 2H), 1.44 — 1.35 (m, 1H). 13C NMR (100 MHz, CDCls) 6 179.2, 157.6, 152.2, 134.6, 128.6, 127.7,
124.6, 121.8,41.8, 32.0, 26.5, 25.9.

HRMS (ESI) calcd for C4H;cCIN, [M + H]* 247.0997, found 247.0999.

6-chloro-7-cyclohexylimidazo[1,2-b]pyridazine (36).

Cys AN
~ Y,

Cl N’N
36

According to the general procedure. The spectral Data is consistent with the literature data.[?!
Yellow oil (33.8 mg, 48%).

R;0.70 (Petroleum ether/EtOAc, 3/1).

1H NMR (400 MHz, CDCL3) 6 7.90 (d, J = 1.2 Hz, 1H), 7.72 (d, J = 1.2 Hz, 1H), 6.86 (s, 1H), 3.42 —
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3.27 (m, 1H), 2.13 — 2.04 (m, 2H), 1.96 — 1.87 (m, 2H), 1.82 (d, J = 17.2 Hz, 2H), 1.55 — 1.50 (m, 3H),
1.32 (ddd, J = 12.4, 8.0, 3.6 Hz, 1H).3C NMR (100 MHz, CDCls) 6 148.2, 147.5, 138.1, 133.3, 117.4,
114.7,38.9, 32.2, 26.4, 26.1.

HRMS (ESI) caled for Ci,H;sCIN; [M + H]* 236.0949, found 236.0951.

2-cyclohexylbenzo[d]thiazole (37).

S

37

According to the general procedure. The spectral Data is consistent with the literature data.[?!
Yellow oil (28.6 mg, 44%).

R;0.70 (Petroleum ether/EtOAc, 20/1).

IH NMR (400 MHz, CDCl3) §7.97 (d, J = 8.0 Hz, 1H), 7.84 (d, J = 8.0 Hz, 1H), 7.48 — 7.40 (m, 1H),
7.37-7.29 (m, 1H), 3.11 (tt, J= 11.6, 3.6 Hz, 1H), 2.21 (dd, J = 13.2, 2.0 Hz, 2H), 1.94 — 1.84 (m, 2H),
1.77 (ddd, J=12.4,4.8, 2.4 Hz, 1H), 1.64 (ddd, J=24.8, 12.4, 3.2 Hz, 2H), 1.52 — 1.40 (m, 2H), 1.37 -
1.28 (m, 1H). 3C NMR (100 MHz, CDCl;) 6 177.8, 153.2, 134.7, 125.9, 124.6, 122.7, 121.7, 43.6, 33.6,
26.2,25.9.

HRMS (ESI) calcd for C,sH NS [M + H]* 218.0998, found 218.1001.

2-cyclohexyl-4,7-dimethyl-1,10-phenanthroline (38).

According to the general procedure. White solid (40.9 mg, 47%). M.p. = 62 — 63 °C.

R:0.70 (CH,Cl,/MeOH, 20/1).

TH NMR (400 MHz, CDCl;) 6 9.06 (d, J = 4.4 Hz, 1H), 7.96 (q, J=9.2 Hz, 2H), 7.40 (d, J = 4.4 Hz,
1H), 7.38 (s, 1H), 3.27 (tt, J=12.0, 3.2 Hz, 1H), 2.76 (d, /= 4.4 Hz, 6H), 2.08 (d, J = 12.4 Hz, 2H), 1.86
(d,J=12.8 Hz, 2H), 1.65 — 1.53 (m, 3H), 1.50 — 1.42 (m, 2H), 1.39 — 1.31 (m, 1H). 3C NMR (100 MHz,
CDCl3) 6 167.2, 150.0, 146.3, 145.6, 144.4, 144.3, 128.1, 126.6, 123.8, 122.2, 121.7, 121.1, 48.0, 33.6,
26.6,26.3,19.5,19.3.

HRMS (ESI) caled for Co)HpN, [M + HJ" 291.1856, found 291.1858.

2-cyclohexyl-3,4,7,8-tetramethyl-1,10-phenanthroline (39).

39 Cy

According to the general procedure. White solid (63.9 mg, 67%). M.p. = 89 — 90 °C.
R;0.50 (CH,Cl,/MeOH, 80/1).
TH NMR (400 MHz, CDCl;) 6 8.95 (s, 1H), 7.99 (dd, J = 22.8, 9.6 Hz, 2H), 3.17 (tt, J=11.2, 3.6 Hz,
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1H), 2.68 (s, 6H), 2.51 (s, 6H), 2.04 — 1.84 (m, 7H), 1.4 (td, J = 12.8, 6.4 Hz, 2H), 1.33 (dd, J = 12.8,
3.2 Hz, 1H). 3C NMR (100 MHz, CDCl;) 6 164.6, 151.3, 144.5, 143.4, 142.2, 141.4, 130.2, 128.9,
127.2, 125.6, 122.7, 120.9, 44.2, 31.8, 27.0, 26.0, 17.6, 15.4, 15.2, 14.8.

HRMS (ESI) caled for CoH,sN, [M + H]* 319.2169, found 319.2173.

2-cyclohexyl-4,7-diphenyl-1,10-phenanthroline (40).

Ph Ph

40 Cy

According to the general procedure. White solid (72.0 mg, 58%). M.p. = 103 — 104 °C.

R;0.50 (CH,Cl,/MeOH, 80/1).

'TH NMR (400 MHz, CDCl;) 6 9.27 (d, J = 4.4 Hz, 1H), 7.84 — 7.76 (m, 2H), 7.57 — 7.50 (m, 12H), 3.41
(tt,J=12.0,3.2 Hz, 1H), 2.19 (d, J= 12.4 Hz, 2H), 1.94 — 1.87 (m, 2H), 1.84 (s, 1H), 1.66 (dd, J=12.4,
3.2 Hz, 2H), 1.57 — 1.50 (m, 2H), 1.40 — 1.33 (m, 1H). 13C NMR (100 MHz, CDCl;) ¢ 167.2, 149.9,
148.9, 148.5, 146.9, 146.2, 138.7, 138.3, 129.9, 129.8, 128.7, 128.6, 128.5, 128.4, 126.7, 125.2, 124.2,
123.3,123.1, 121.3, 48.1, 33.6, 26.6, 26.3.

HRMS (ESI) caled for C30HpN, [M + HJ" 415.2169, found 415.2173.

(1S)-(2-isopropyl-6-methoxyquinolin-4-yl)((1S,4S)-5-vinylquinuclidin-2-yl)methanol (41).

HO,,, N

4

According to the general procedure. The spectral Data is consistent with the literature data.[®]
White solid (73.6 mg, 67%). M.p. = 144 — 145 °C.

R:0.50 (CH,Cl,/MeOH, 20/1).

IH NMR (400 MHz, CDCly) 6 7.89 (d, J= 9.2 Hz, 1H), 7.52 (s, 1H), 7.21 (dd, /= 9.2, 2.8 Hz, 1H), 7.09
(d,J=2.8 Hz, 1H), 5.75 (d,J = 2.8 Hz, 1H), 5.67 (ddd, J = 17.6, 10.4, 7.6 Hz, 1H), 4.94 (t, J = 14.0 Hz,
2H), 3.79 (s, 3H), 3.72 (t, J = 6.4 Hz, 1H), 3.21 — 3.11 (m, 3H), 2.82 — 2.69 (m, 2H), 2.36 (s, 1H), 1.90
~1.79 (m, 3H), 1.57 (t, J = 10.0 Hz, 1H), 1.48 — 1.40 (m, 1H), 1.34 (dd, J = 6.8, 2.4 Hz, 6H). *C NMR
(100 MHz, CDCl;) 0 164.8, 157.4, 147.1, 143.7, 141.0, 131.2, 124.8, 121.3, 116.4, 115.2, 101.0, 71.0,
60.0, 56.7, 55.9, 43.6, 39.5, 37.2, 27.9, 27.0, 22.7, 20.6.

HRMS (ESI) calcd for C,3H;31N,0, [M + H]* 367.2380, found 367.2383.

(1S)-(2-isopropylquinolin-4-yl)((1S,4S)-5-vinylquinuclidin-2-yl)methanol (42a).
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Z
N

42a

According to the general procedure. White solid (53.4 mg, 53%). M.p. = 168 — 169 °C.

R;0.50 (CH,Cl,/MeOH, 20/1).

'H NMR (400 MHz, CDCl3) 6 8.03 (d, /= 8.4 Hz, 1H), 7.77 (d, J= 8.4 Hz, 1H), 7.60 (s, 1H), 7.57 (t,J
=7.6 Hz, 1H), 7.22 (t, J = 7.6 Hz, 1H), 6.14 — 5.94 (m, 1H), 5.84 (d, J= 3.2 Hz, 1H), 5.15 — 4.98 (m,
2H), 3.50 (dd, J = 12.0, 8.0 Hz, 1H), 3.23 (dp, J= 14.0, 6.8 Hz, 1H), 3.03 (dd, /=9.2, 6.4 Hz, 1H), 2.91
(dd, J=16.4, 6.8 Hz, 2H), 2.76 (dt, J= 13.2, 9.2 Hz, 1H), 2.24 (dd, J = 16.8, 8.2 Hz, 1H), 2.13 — 2.01
(m, 1H), 1.75 (s, 1H), 1.59 — 1.44 (m, 2H), 1.36 (d, J= 6.8 Hz, 6H), 1.13 — 1.00 (m, 1H). 3C NMR (100
MHz, CDCl;3) § 167.5, 149.0, 147.8, 140.2, 129.9, 128.9, 125.9, 124.3, 122.6, 116.4, 115.0, 71.3, 60.0,
50.1,49.6,39.9,37.5,28.4,26.1,22.7,22.6,20.4.

HRMS (ESI) calcd for C;,H,oN,O [M + H]" 337.2274, found 337.2278.

(1S)-(2-(tert-butyl)quinolin-4-yl)((1S,4S)-5-vinylquinuclidin-2-yl)methanol (42b).

HO,,, N
S
~
N
42b

According to the general procedure. White solid (69.3 mg, 66%). M.p. =172 — 173 °C.

R;0.50 (CH,Cl,/MeOH, 20/1).

TH NMR (400 MHz, CDCl;) 6 8.06 (dd, J = 8.4, 0.8 Hz, 1H), 8.04 — 7.98 (m, 1H), 7.65 (ddd, J = 8.4,
6.8, 1.3 Hz, 1H), 7.49 (ddd, /= 8.4, 6.8, 1.2 Hz, 1H), 7.36 (s, 1H), 5.99 (ddd, /= 17.2, 10.4, 6.8 Hz, 1H),
5.21 —5.05 (m, 2H), 3.44 (dd, /= 13.2, 4.4 Hz, 1H), 3.20 — 3.10 (m, 1H), 3.10 — 2.85 (m, 5H), 2.31 (dd,
J =164, 8.0 Hz, 1H), 1.60 — 1.49 (m, 3H), 1.46 (s, 9H), 1.37 — 1.28 (m, 1H). 13C NMR (100 MHz,
CDCl3) 6 168.8, 147.8, 144.8, 140.7, 130.4, 128.7, 126.2, 125.7, 123.3, 118.8, 114.8, 56.0, 49.4, 47.8,
40.0, 38.1, 37.9, 30.2, 28.1, 28.0, 26.6.

HRMS (ESI) caled for C3H3N,O [M + HJ* 351.2431, found 351.2432.

5-((1,4-diazepan-1-yl)sulfonyl)-1-isopropylisoquinoline (43).
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43

According to the general procedure. The spectral Data is consistent with the literature data.[*]
Yellow oil (42.0 mg, 42%).

R:0.50 (CH,Cl,/MeOH, 20/1).

IH NMR (400 MHz, CDCLy) 6 8.63 (d, J = 6.0 Hz, 1H), 8.49 (d, J = 8.4 Hz, 1H), 8.35 — 8.26 (m, 2H),
7.66 (dd, J = 8.4, 7.6 Hz, 1H), 4.06 —3.91 (m, 1H), 3.5 — 3.48 (m, 2H), 3.48 — 3.43 (m, 2H), 3.03 — 2.93
(m, 4H), 2.11 (s, 1H), 1.86 (dt, J = 12.0, 6.0 Hz, 2H), 1.45 (d, J = 6.8 Hz, 6H). 13C NMR (100 MHz,
CDCl;) 0 167.3,143.9,135.3,132.4,132.4,130.4, 127.0, 125.3, 115.7, 51.2, 50.4, 47.8, 47.5, 31.6, 31.3,
22.4.

HRMS (ESI) calcd for C;7H,4N;0,S [M + H]" 334.1584, found 334.1587.

(2-chlorophenyl)(4-chlorophenyl)(2-isopropylpyrimidin-5-yl)methanol (44).

Cl

“
NN

/\(44

According to the general procedure. Yellow oil (69.2 mg, 62%).

R;0.50 (CH,Cl,/MeOH, 80/1).

'TH NMR (400 MHz, CDCl;) 6 8.53 (s, 2H), 7.44 (dd, J = 8.0, 1.2 Hz, 1H), 7.37 — 7.32 (m, 3H), 7.22 —
7.16 (m, 3H), 6.76 (dd, J= 8.0, 1.6 Hz, 1H), 4.42 (s, 1H), 3.30 — 3.19 (m, 1H), 1.37 (d, /= 6.8 Hz, 6H).
13C NMR (100 MHz, CDCl;) 6 174.6, 156.5, 142.6, 141.5, 135.2, 134.2, 132.9, 132.0, 130.8, 130.2,
128.9,128.8, 127.1,79.9, 37.4,21.9, 21.8.

HRMS (ESI) calcd for C,0H;9CLLN,O [M + H]" 373.0869, found 373.0873.

ethyl 4-(8-chloro-2-isopropyl-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-
ylidene)piperidine-1-carboxylate (45a).
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According to the general procedure. White solid (105.6 mg, 83%). M.p. =99 — 100 °C.

R:0.70 (CH,Cl,/MeOH, 80/1).

TH NMR (400 MHz, CDCls) 6 7.35 (d, J = 8.0 Hz, 1H), 7.23 — 7.08 (m, 3H), 6.98 (d, J = 8.0 Hz, 1H),
4.22 — 4.06 (m, 2H), 3.96 — 3.66 (m, 2H), 3.33 (tdd, J = 16.4, 20.0, 5.6 Hz, 2H), 3.21 — 3.10 (m, 2H),
3.03 (dt, J = 13.6, 6.8 Hz, 1H), 2.88 — 2.71 (m, 2H), 2.58 — 2.44 (m, 1H), 2.44 — 2.25 (m, 3H), 1.29 —
1.22 (m, 9H). 3C NMR (100 MHz, CDCl;) ¢ 164.4, 155.8, 155.6, 140.0, 138.2, 138.1, 137.4, 134.6,
132.8,130.7, 130.3, 128.9, 126.1, 118.5, 61.4, 45.0, 36.0, 31.9, 31.5, 31.0, 30.7, 23.5, 22.2, 14.8.
HRMS (ESI) caled for CysH3oCIN,O, [M + HJ* 425.1990, found 425.1993.

ethyl 4-(8-chloro-2-cyclohexyl-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-
ylidene)piperidine-1-carboxylate (45b).

Cl /\

According to the general procedure. White solid (58.5 mg, 42%). M.p. = 105 — 106 °C.

R:0.30 (CH,Cl,).

TH NMR (400 MHz, CDCls) 6 7.34 (d, J = 8.0 Hz, 1H), 7.20 — 7.09 (m, 3H), 6.95 (d, J = 8.0 Hz, 1H),
4.14 (q, J=7.2 Hz, 2H), 3.83 (s, 2H), 3.43 — 3.22 (m, 2H), 3.10 (t, /= 9.6 Hz, 2H), 2.88 — 2.73 (m, 2H),
2.68 (t,J=11.6 Hz, 1H), 2.49 (s, 1H), 2.34 (dd, J=9.2, 4.5 Hz, 3H), 1.85 (ddd, J = 46.4, 28.8, 11.6 Hz,
6H), 1.44 — 1.34 (m, 3H), 1.26 (t, J = 7.2 Hz, 4H). 3*C NMR (100 MHz, CDCl;) 6 163.7, 155.9, 155.7,
140.1, 138.3, 138.1, 137.4, 134.7, 132.9, 130.7, 130.3, 128.9, 126.2, 118.9, 61.4, 46.2, 45.0, 34.0, 32.5,
31.9,31.5,31.1,30.8, 26.8, 26.6, 26.2, 14.8.

HRMS (ESI) calcd for C,5H34CIN,O, [M + H]" 465.2303, found 465.2307.

ethyl 4-(2-(tert-butyl)-8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-b]|pyridin-11-
ylidene)piperidine-1-carboxylate (45c).
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45c

According to the general procedure. White solid (80.2 mg, 61%). M.p. = 102 — 103 °C.

R:0.50 (CH,Cl,).

TH NMR (400 MHz, CDCl3) 6 7.30 (d, J = 8.0 Hz, 1H), 7.18 (s, 1H), 7.16 — 7.07 (m, 3H), 4.15 (q, J =
7.2 Hz, 2H), 3.77 — 3.56 (m, 3H), 3.42 — 3.36 (m, 2H), 3.32 — 3.18 (m, 1H), 2.89 — 2.68 (m, 2H), 2.61 (d,
J=4.8 Hz, 1H), 2.45 — 2.31 (m, 1H), 2.30 — 2.15 (m, 2H), 1.31 (s, 9H), 1.27 (d, J = 7.2 Hz, 3H). 3C
NMR (100 MHz, CDCl3) 6 166.0, 155.7, 154.7, 140.4, 139.0, 138.1, 137.24, 134.7, 132.7, 130.5, 129.7,
128.5,126.1, 117.2,62.9, 61.5,45.4, 37.3,31.8, 31.7, 30.8, 30.3, 15.2, 14.9.

HRMS (ESI) caled for CysH3,CIN,O, [M + H]* 439.2147, found 439.2149.

2-(tert-butyl)-5,7-dichloro-4-(4-fluorophenoxy)quinoline (46a).

o
Cl (@)

X
y

Cl N

46a

According to the general procedure. White solid (82.8 mg, 76%). M.p. = 86 — 87 °C.

R; 0.50 (Petroleum ether/EtOAc, 40/1).

1H NMR (400 MHz, CDCLy) 6 7.99 (d, J = 2.0 Hz, 1H), 7.50 (d, J = 2.0 Hz, 1H), 7.20 — 7.02 (m, 4H),
6.76 (s, 1H), 1.30 (s, 9H). 3C NMR (100 MHz, CDCly) 6 172.3, 162.1, 159.8 (d, J = 244 Hz), 151.2,
150.8, 134.71, 129.8, 128.8, 128.0, 121.8, 121.7, 117.2, 116.9, 116.8, 104.9, 38.4, 29.8.

HRMS (ESI) caled for C9H;CLLFNO [M + H]* 364.0666, found 364.0671.

5,7-dichloro-2-cyclohexyl-4-(4-fluorophenoxy)quinoline (46b).

o
Cl O

AN
Z
N

Cl

46b
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According to the general procedure. The spectral Data is consistent with the literature data.l”]
White solid (80.5 mg, 69%). M.p. =92 — 93 °C.

R;0.60 (Petroleum ether/EtOAc, 40/1).

'H NMR (400 MHz, CDCl3) 6 7.95 (d, J = 2.0 Hz, 1H), 7.49 (d, J = 2.0 Hz, 1H), 7.20 — 7.06 (m, 4H),
6.52 (s, 1H), 2.68 (tt, J=11.6, 3.2 Hz, 1H), 1.85 (dd, J=23.2, 12.4 Hz, 4H), 1.72 (d, J = 12.4 Hz, 1H),
1.40 (ddd, J=15.6, 9.6, 2.8 Hz, 4H), 1.26 (ddd, J = 12.0, 5.6, 3.2 Hz, 1H). 3C NMR (100 MHz, CDCl;)
0 169.7, 162.45, 159.0 (d, J = 244 Hz), 151.5, 150.5, 134.9, 130.0, 128.7, 127.6, 122.1, 122.0, 117.2,
117.1, 117.0, 105.8, 47.4, 32.5, 26.4, 26.0.

HRMS (ESI) calcd for C;H;yCLFNO [M + H]* 390.0822, found 390.0824.

2-((3S,8R,9S,10S,13R,14S,17R)-10,13-dimethyl-17-((R)-6-methylheptan-2-yl)hexadecahydro-1H-
cyclopentaa]phenanthren-3-yl)-4-methylquinoline (47).

According to the general procedure. Steride (0.2 mmol) and Ilepidine (0.4 mmol)
Ir[dF(CF3)ppy)].(dtbbpy)PFs (2.24 mg, 0.002 mmol, 1 mol %), TTMS (123 pL, 0.4 mmol, 2.0
equiv), TFA (30 pL, 0.4 mmol, 2.0 equiv) and 2.0 mL of acetone.

White solid (72.8 mg, 71%). M.p. = 180 — 181 °C.

R; 0.68 (Petroleum ether/EtOAc, 40/1).

'H NMR (400 MHz, CDCl;) J 8.04 (d, J = 8.4 Hz, 1H), 7.93 (d, J = 8.4 Hz, 1H), 7.66 (t, J = 7.2 Hz,
1H), 7.48 (t, J= 7.2 Hz, 1H), 7.18 (s, 1H), 3.00 — 2.84 (m, 1H), 2.68 (s, 3H), 2.02 — 1.95 (m, 1H), 1.90
—1.78 (m, 4H), 1.68 (d, J=11.6 Hz, 2H), 1.63 — 1.51 (m, 4H), 1.39 — 1.21 (m, 9H), 1.13 (ddd, J = 18.8,
9.6, 4.0 Hz, 7H), 1.01 (dd, J = 12.4, 9.6 Hz, 3H), 0.97 — 0.90 (m, 7H), 0.87 (dd, J = 6.8, 1.6 Hz, 6H),
0.67 (s, 3H). 3C NMR (100 MHz, CDCl;) ¢ 166.4, 147.8, 144.3, 129.6, 129.0, 127.2, 125.5, 123.7,
120.3, 56.7, 56.4, 54.7, 48.1, 46.9, 42.8, 40.2, 39.7, 38.8, 36.3, 36.0, 35.9, 35.7, 35.1, 32.3, 29.0, 28.5,
28.4,28.2,24.4,24.0,23.0,22.7,21.2, 19.0, 18.8, 12.8, 12.2.

HRMS (ESI) calced for C37Hs¢N [M + H]* 514.4407, found 514.4412.

benzyl 3-(1,1,1,3,3,3-hexamethyl-2-(trimethylsilyl)trisilan-2-yl)propanoate (49).

According to the general procedure. Colorless oil.

R;0.60 (Petroleum ether/EtOAc, 200/1).

1H NMR (400 MHz, CDCl3) 8 7.39 — 7.35 (m, 4H), 5.12 (s, 2H), 2.46 — 2.32 (m, 2H), 1.19 — 1.07 (m,
2H), 0.17 (s, 27H).13C NMR (100 MHz, CDCl;) 6 174.7, 136.2, 128.7, 128.4, 128.3, 66.4,33.3,2.9, 1.2.
HRMS (ESI) caled for C19H4,NO,Si, [M + NH,]* 428.2287, found 428.2283.
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2-(cyclopentylmethyl)-4-methylquinoline and 2-(hex-5-en-1-yl)-4-methylquinoline (52).

D ©\)ﬁ\/\/\/
[ :[ /l £ > +

N N/ F

52a

52b

According to the general procedure. The spectral Data is consistent with the literature data.[>]
Yellow oil (56.0 mg, 83%).

R;0.35 (Petroleum ether/EtOAc, 20/1).

1H NMR (400 MHz, CDCLy) 6 8.05 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 7.6 Hz, 1H), 7.72 — 7.63 (m, 1H),
7.55 — 7.44 (m, 1H), 7.13 (s, 1H), 5.81 (ddt, J = 16.8, 10.0, 6.8 Hz, 0.05H), 5.04 — 4.92 (m, 0.1H), 2.93
(d, J = 7.6 Hz, 2H), 2.67 (s, 3H), 2.43 — 2.28 (m, 1H), 1.87 — 1.61 (m, 4H), 1.60 — 1.46 (m, 2H), 1.33 —
1.24 (m, 2H). 3C NMR (100 MHz, CDCl;) ¢ 162.4, 147.8, 144.1, 129.5, 129.1, 126.9, 125.5, 123.7,
122.6,45.2,40.9, 32.7, 25.1, 18.9.

HRMS (ESI) calcd for CigHyN [M + H]" 226.1590, found 226.1593.

2-(but-3-en-1-yl)-4-methylquinoline (54).

AN

=
N =

54

According to the general procedure. The spectral Data is consistent with the literature data.[>]
Yellow oil (26.6 mg, 45%).

R; 0.40 (Petroleum ether/EtOAc, 40/1).

H NMR (400 MHz, CDCl;) & 8.04 (d, J = 8.4 Hz, 1H), 7.95 (d, J = 8.4 Hz, 1H), 7.68 (dd, J = 8.4, 6.8
Hz, 1H), 7.51 (dd, J = 8.4, 6.8 Hz, 1H), 7.15 (s, 1H), 5.93 (ddt, /= 16.8, 10.4, 6.4 Hz, 1H), 5.09 (dd, J =
16.8, 1.2 Hz, 1H), 4.99 (d, J = 10.4 Hz, 1H), 3.10 — 2.97 (m, 2H), 2.68 (s, 3H), 2.58 (td, J = 7.6, 1.2 Hz,
2H). 13C NMR (100 MHz, CDCls) ¢ 161.8, 147.8, 144.4, 137.9, 129.4, 129.2, 127.0, 125.6, 123.76,
122.3, 115.3, 38.6, 34.0, 18.9.

HRMS (ESI) calced for C4H¢N [M + H]" 198.1277, found 198.1279.

2-(cyclobutylmethyl)-4-methylquinoline and 4-methyl-2-(pent-4-en-1-yl)quinoline (56).

~
N * N/ AN

According to the general procedure. The spectral Data is consistent with the literature data.[>]
Yellow oil (26.6 mg, 42%).
R; 0.40 (Petroleum ether/EtOAc, 40/1).
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TH NMR (400 MHz, CDCl3) 6 8.04 (d, J = 8.4 Hz, 1H), 7.94 (dd, J = 8.4, 0.8 Hz, 1H), 7.66 (ddd, J =
8.4, 6.8, 1.2 Hz, 1H), 7.53 — 7.45 (m, 1H), 7.08 (s, 1H), 5.87 (ddt, J = 16.8, 10.4, 6.8 Hz, 0.08H), 5.11 —
4.93 (m, 0.16H), 3.02 (d, J= 7.6 Hz, 2H), 2.81 (dt, J = 15.6, 7.6 Hz, 1H), 2.66 (s, 3H), 2.12 — 2.00 (m,
2H), 1.95 - 1.77 (m, 4H). 3C NMR (100 MHz, CDCl;) § 161.5, 147.8, 144.2, 129.5, 129.1, 126.9, 125.5,
123.7,122.3,46.1, 36.4, 28.5, 18.9, 18.7.

HRMS (ESI) calcd for CisH;sN [M + H]* 212.1434, found 212.1436.

7. Gram-scale Reaction

Ir[dF(CF3)ppy]lo(dtbbpy)PFe (1 mol %)

S > N
+ Br i i
_ TTMS (2 equiv)TFA (2 equiv) _
N acetone (60 mL), O, N
36 W blue LED, rt, 24 h

1, 1.0 equiv 2.0 equiv
77%,1.28 g

Scheme S4

To an oven dried Schlenk tube was added Ir[dF(CF3)ppy)](dtbbpy)PF¢ (67.3 mg, 0.06 mmol, 1 mol
%), lepidine (0.8 mL, 6.0 mmol, 1.0 equiv), TTMS (3.7 mL, 12 mmol, 2.0 equiv), bromoalkane (2.6
g, 12 mmol, 2.0 equiv), TFA (0.9 mL, 12 mmol, 2.0 equiv) and 60 mL of acetone. The tube was
evacuated and backfilled with O, (this process was repeated three times). The mixture was then
stirred rapidly and irradiated with a 36 W Blue LED (approximately 2 cm away from the light
source) at room temperature for 24 h. The reaction mixture was concentrated in vacuum to remove
the acetone. The mixture was diluted with 60 mL of aqueous 1 M NaHCOj5 solution, and extracted
with DCM (3 x 100 mL). The combined organic extracts were washed with brine (200 mL), dried
over Na,SOy, and concentrated in vacuo. After purification by flash column chromatography on
silica gel, the product was obtained in 77% yield.
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"H NMR spectrum of compound 4
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"H NMR spectrum of compound 5
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"H NMR spectrum of compound 6
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"H NMR spectrum of compound 7
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"H NMR spectrum of compound 8
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"H NMR spectrum of compound 9
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"H NMR spectrum of compound 10

60ZZ L 33
IBEZ L
995Z |/

L0L8T
8Legzy
PO0E'Z-L
1627
Z05ZS,
LBrZ e
Ligzed

811
LEEL P
9Ly f
B9l v

6Bgk 27
1299 L1

pres Ly
99E6' Ly

||||J =T

950
Fisi

Fin

i

F000

|

®io0

Fgz0

1966

== fow

||L~~ =626
i
||HA_

-

0.0

1.0

30

40

4.5

6.0

6.5

"
[

B0

| (ppm)

13C NMR spectrum of compound 10

D4
BLBL—

pree
mm.mmv.

5509 —

fANrAAS]
PLEZL|
SLSZI
b2l
0z6zL ]
25621

6% il —
ZBLPlL—

Ze0gl—

eeell

200 190 180 170 160 150 140 130 120 10 100 40 E0 70 6l 50 40 3 20 10 0 <10
| (ppm)

20

37



"H NMR spectrum of compound 11

VBLL'Z
00642
08642
PRz Z
16022
£81ZT
Loez'z/
26292
AL
mhmqmuv
vZLOE
5/80°¢”
L118%
LE8E
mmmm.mw
SpeeE
1886'€
B966'C

BLO0Y
9500t

LOBE 7
PZO0'S-
orlos

BSEk 4
0505 2+,
2419 L+
lp19 >
0886 L,
6956 L
orpas ]
6L90'8-

FLll6
EEE6

800

0.5

L.y

15

in

"

4.0

| (ppm)

13C NMR spectrum of compound 11

5.5

6.0

8.0

se8l—

8Z €€~
91887

erse—

£0ral—

977z
PLEZLA|
ELGTIA
96921~
ocezl
FAN-TA S

Lippl~
Loipl—

9g8'l9lL—

<10

i 2 10

40

00 190 180 170 160 150 140 130 120 1o 100 %€ B0 70 60

10

1 (ppm)

38



"H NMR spectrum of compound 12
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"H NMR spectrum of compound 13
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"H NMR spectrum of compound 15
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"H NMR spectrum of compound 16
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'"H NMR spectrum of compound 17
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"H NMR spectrum of compound 18

1909 |
8019}
g8z9 ')
06bg |
PESY |
PLLS L
ST L
08ZL b1
BPEL L
LSPL L
SPSL L
BZSL |
908L b
88l')
GLBL L~
55081

BYLE |-
BEZR |
7758 1]
ozre')
1058}
6.58'1
csog L
orie'l
9LEg L1
Zvo0z
SELOT
0L202
L920Z
Lar0'Z
LES0T
00902
60097
pZ00'E
6eZ0C
LLEDE
PEE0E
96242
V5P L
pLSY L
BLLV L
BRLF L
L8y i
vZeb L
£56F L
90€9'L
0VE9 L1
L8P L1
5L59'L7
BY59 L
BBOY LF
7zi9 L’
LLOBL

LEOE L

BLEEL

8626 L

€280
L£50'8

J_J_ﬁ.M_L S R

L3 Pl e
&)
i}
@

Lar .
[V I
0 ©
@ O

i 210

0.5

0.0

in

4.0

1 (ppm)
13C NMR spectrum of compound 18

5.0

"
"

.l

6.5

LA

£58l—

95 LT~
mo.mm.\
Lhee—

0L'6r—

LE0Z
Z9'ezL L
LbSzL-
e0'LZL—
zoezlf
L5 6ZH

r'pirl ~
arivl—

LZ8al—

=10

10

20

30

.I

40

\

&0

0

90 &0

100
1 (ppm)
45

10

0

I

J“

130

140

150

160

|

(]

190 180 1

0




"H NMR spectrum of compound 19
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"H NMR spectrum of compound 20
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"H NMR spectrum of compound 21
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"H NMR spectrum of compound 22
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"H NMR spectrum of compound 23
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"H NMR spectrum of compound 24
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"H NMR spectrum of compound 25
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"H NMR spectrum of compound 26
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'"H NMR spectrum of compound 27
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"H NMR spectrum of compound 28
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"H NMR spectrum of compound 29
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"H NMR spectrum of compound 30
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'H NMR spectrum of compound 31
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"H NMR spectrum of compound 32
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"H NMR spectrum of compound 33
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"H NMR spectrum of compound 34
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"H NMR spectrum of compound 35
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"H NMR spectrum of compound 36
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"H NMR spectrum of compound 37
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'H NMR spectrum of compound 38
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"H NMR spectrum of compound 39
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"H NMR spectrum of compound 40
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'H NMR spectrum of compound 41
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"H NMR spectrum of compound 42a
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"H NMR spectrum of compound 42b
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"H NMR spectrum of compound 43
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"H NMR spectrum of compound 44
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"H NMR spectrum of compound 45a
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"H NMR spectrum of compound 45b
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"H NMR spectrum of compound 45¢
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"H NMR spectrum of compound 46a
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"H NMR spectrum of compound 46b
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"H NMR spectrum of compound 47
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"H NMR spectrum of compound 49
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"H NMR spectrum of compound 52
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"H NMR spectrum of compound 54
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"H NMR spectrum of compound 56

GL08'17
Lplel
zeze'l
BPE8 |
BEPE |
91pE L
GESEL
GEOE L
0LLE )
1288}
0688 |
{BO6 |4
POLE |+
1GZFL
81202
BEE0Z
2002
6902
9%50'Z
85802
EPLOT
LLeoz
£GROZ
BIEO'Z
LL0LZ
9199
GLOLT
0/8L2
GS0RZ
85ZEZ
E5PET
£L00°€

pozO'S
BLEE Y
0ooo's
BEZO'S
L5805 ]
00L0°G

LEB0'L
£8ob L
iYL
gBef L
9LEY L1
ZO05 L1
060G 2
Z0b9 L1
SEPY LA
8L59'L
0199 2]
509'L
Pl L %
L1894

LPZE L
9976 L
PSVE L
CLPE L1
0LZ0'8

ey ——

Ler0'a

Faiz
16l

2z
=T

Fese

Fsol

Fauo

=506

=510

820
/966
000

N-F

T

0.0 0.5

ns

1o

2.5 20

in

4.0

6.5 6.0 5.5

"

8.0

9.0

"

)

1 (ppm

13C NMR spectrum of compound 56

mm.m_,
i88l b
6¥'8Z—
9g'9E—

plor—

927247
:.mN}
BrGZh~
6971~
ezl
irezi?

Ll bl
SBLPlL—

6v'L9l—

m

30

40

50

60

L]

LU

90

)

100
1 (ppm

82

110

120

™

130

140

150

160

190 180 17

200




