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1. General remarks

All reactions were conducted in clean glassware with magnetic stirring. Chromatographic
purification was performed on silica gel (400~500 mesh) andanalytical thin layer chromatography
(TLC) onssilica gel HG/T2354-2010 GF254(Qindao), which was detected by fluorescence. 'H NMR,
13C NMR and '°F NMR spectra were measured on a Bruker Avance NMR spectrometer (600 MHz)
in CDCl; as solvent, and tetramethylsilane (TMS; & = 0.00 ppm) served as an internal standard for
'H NMR. The corresponding deuterated solvent signal (CDCl;; & = 77.00 ppm) was used as internal
standard for '*C NMR. Data for 'H NMR, '3C NMR and 'F NMR are reported as follows: 8,
chemical shift; coupling constants (J are given in Hertz, Hz) and integration. Abbreviations to
denote the multiplicity of a particular signal were s (singlet), d (doublet), t (triplet), q (quartet), and
m (multiplet). High resolution mass spectra were obtained with Thermo Scientific LTQ Orbitrap XL

mass spectrometer or Thermo Scientific Q Exactive mass spectrometer (ESI). Melting points were

determined on a digital melting point apparatus and temperatures were uncorrected.



2. Optimization conditions

General Procedure:

™ CN
\ . Ir(ppy)s (1 mol%), DMAc (2.0 mL)
\/\/N\/\/ 450 nm, Ny, 12 h
CN S~ N~
(1.0 mmol) (0.4 mmol) 1

An oven-dried sealed tube equipped with a PTFE-coated stir bar was charged with 1,4-
dicyanobenzene (51 mg, 0.4 mmol), Ir(ppy); (2 mg, 0.004 mmol) and brought into a N,-filled
glovebox. N-butyl-N-methylbutan-1-amine (143 mg, 1.0 mmol) was added, followed by DMAc (2
mL). The reaction mixture was stirred under 450 nm LED irradiation for 12 h. The resulting mixture
was quenched with sat. NH4Cl solution (2 mL) and further diluted with water (5 mL). The aqueous
layer was extracted with EtOAc (3%5 mL) and the combined organic layers were washed with brine,
dried over anhydrous Na,SO,, filtered, and concentrated under vacuum. Then the residue was
purified by silica gel column chromatography (petroleum ether/EtOAc = 10:1) to obtain pure

product (74 mg, 76%).

CN
N/ Ir(ppy)s (1 mol%), DMF (2.0 mL) N
@L) Cs,CO5 (2.0 equiv), 450 nm, Ny, 24 h O O CN
CN
(0.4 mmol) (0.2 mmol) 40
An oven-dried sealed tube equipped with a PTFE-coated stir bar was charged with 1,4-
dicyanobenzene (26 mg, 0.2 mmol), Ir(ppy); (1 mg, 0.002 mmol) and brought into a N,-filled
glovebox. 1-Methylindoline (53 mg, 0.4 mmol) was added, followed by DMF (2 mL). The reaction
mixture was stirred under 450 nm LED irradiation for 24 h. The resulting mixture was quenched
with sat. NH4CI solution (2 mL) and further diluted with water (5 mL). The aqueous layer was
extracted with EtOAc (3x5 mL) and the combined organic layers were washed with brine, dried
over anhydrous Na,SO,, filtered, and concentrated under vacuum. Then the residue was purified by
silica gel column chromatography (petroleum ether/EtOAc = 10:1) to obtain pure product (40 mg,

86% yield).



Table S1: Screening of photocatalysts?

CN

| . Photocatalyst (1 mol%), NMP (2.0 mL) K©/CN
SN~ 450 nm, Ny, 12 h
N SN~
(1.0 mmol) (0.4 mmol) 1

Entry Photocatalyst Yield of 1°

1 [Ir(dF(CF3)ppy)2(bpy)]PFe N.R:

2 [Ir(dtbbpy)(ppy).]PFs 51%

3 [Ir(ppy)2(bpy)]PFs 63%

4 [Tr(dF(CF;3)ppy)2(dtbpy)|PF¢ trace

5 4CzIPN trace

6 [Ru(bpy);]PF¢ N.R.c

7 Ir(ppy)s 76%

8 - N.R°

[a] Reaction conditions: N-butyl-N-methylbutan-1-amine (1.0 mmol), 1,4-dicyanobenzene (0.4 mmol),
photocatalyst (1.0 mol%), and NMP (2.0 mL), under Blue LEDs (450 nm, 3 W) irradiation for 12 h. [b] Isolated
yield. [c] N.R. = No reaction.

Table S2: Screening of solvents?

CN

CN
I . Ir(ppy)s (1 mol%), Solvent (2.0 mL)
SN 450 nm, N,, 12 h
CN SN~
(1.0 mmol) (0.4 mmol) 1
Entry Solvent Yield of 1°
1 CH,;CN 80%
2 DMSO N.R:¢
3 DMAc 86%
4 DMF 74%
S 1,4-dioxane N.R°
6 THF N.R.




7 DCM N.R.c

8 Cy N.R.c

[a] Reaction conditions: N-butyl-N-methylbutan-1-amine (1.0 mmol), 1,4-dicyanobenzene (0.4 mmol), Ir(ppy); (1.0
mol%), and Solvent (2.0 mL), under Blue LEDs (450 nm, 3 W) irradiation for 12 h. [b] Isolated yield. [c] N.R. =No

reaction.

Table S3: Screening of light source?

CN o
I . Ir(ppy)s (1 Mol%), DMAG (2.0 mL)
SN~ light source, Np, 12 h
CN

SN~

(1.0 mmol) (0.4 mmol) 1
Entry Light source Yield of 1°

1 390 nm 68%

2 420 nm 65%

3 425 nm 75%

4 520 nm 60%

5 540 nm 60%

6 dark N.R.c

[a] Reaction conditions: N-butyl-N-methylbutan-1-amine (1.0 mmol), 1,4-dicyanobenzene (0.4 mmol), Ir(ppy); (1.0
mol%), and DMAc (2.0 mL), under Blue LEDs (450 nm, 3 W) irradiation for 12 h. [b] Isolated yield. [c¢] N.R. =No

reaction.

Table S4: Screening of solvent for the reaction of benzonitrile and 1-

methylindoline”
CN
N/ Ir(ppy)s (1 mol%), Solvent (2.0 mL) N/
+

@Q) Cs,C0; (2.0 equiv), 450 nm, Ny, 24 h O O CN
CN

(0.4 mmol) (0.2 mmol) 40

Entry Solvent Yield of 40°




1 CH;CN N.R.c

2 DMSO 30%
3 DMAc 58%
4 DMF 65%
5 1,4-dioxane N.R.©
6 THF trace
7 DCM N.R.c
8 Cy N.R.c

[a] Reaction conditions: 1-methylindoline (0.4 mmol), 1,4-dicyanobenzene (0.2 mmol), Ir(ppy); (1.0 mol%), and
Solvent (2.0 mL), under Blue LEDs (450 nm, 3 W) irradiation for 24 h. [b] Yield of the isolated product. [c] N.R. =

No reaction.

Table SS5: Screening of additive for the reaction of benzonitrile and 1-

methylindoline”
CN
N/ Ir(ppy)s (1 mol%), DMF (2.0 mL) N/
@Q) Additive (2.0 equiv), 450 nm, N, 24 h O O CN
CN
(0.4 mmol) (0.2 mmol) 40
Entry Additive Yield of 40°
1 Cs,COs 87%
2 K,CO; 83%
3 HEH N.R.<
4 MgCl, 29%
5 NaBF, 21%
6 Et;:N 77%
7 NaOAc 76%
8 Nal N.R.c

[a] Reaction conditions: 1-methylindoline (0.4 mmol), 1,4-dicyanobenzene (0.2 mmol), Ir(ppy); (1.0 mol%), and
DMF (2.0 mL), Additive (2.0 equiv), under Blue LEDs (450 nm, 3 W) irradiation for 24 h. [b] Yield of the isolated
product. [c] N.R. = No reaction.



3. Starting materials preparation and characterization data

3.1. Tertiary amine

3.1.1. Synthesis of tertiary amine substrate (!l

1.Ti(OiPr)4 i HCHO, HCOOH N
2.NaBH,, MeOH 55°C - O

To a round-bottom flask was added cyclohexylamine (3.0 g, 30 mmol, 1.0 equiv.) and

Step 1

cyclooctanone (3.4 g, 30 mmol, 1.0 equiv.), then Ti(O™Pr), (10.7 mL, 36 mmol, 1.2 equiv.) was added
to the stirring mixture. The reaction mixture was stirred at room temperature for 2 hours. After that,
MeOH (100 mL) was added, and the reaction mixture was cooled to 0 °C. Then NaBH, (1.1 g, 30
mmol, 1.0 equiv.) was added for several portions at 0 °C, and the reaction mixture was stirred at room
temperature for 2 h. After completion, the mixture was quenched by aqueous NH,4CI, then
concentrated to remove MeOH. Aqueous NaOH (1 M, 60 mL) was added, and the reaction mixture
was extracted with EtOAc (3 x 50 mL). The organic layer was separated, dried over anhydrous
Na,S0O, and concentrated in vacuum to give the desired product as a colorless oil, which was directly
used in the next step without further purification.
Step 2

The formic acid (2.8 g, 60 mmol, 2.0 equiv.) was added dropwise to a mixture of secondary amine
substrate (from Step 1, 30 mmol) and 37% solution of formaldehyde (2.7 g, 33 mmol, 1.1 equiv.) at
0 °C. The mixture was heated at 50-55 °C for 5 hours. After cooling to room temperature, aqueous
NaOH (1 M, 90 mL) was added, and the reaction mixture was extracted with EtOAc (3 % 50 mL).
The organic layer was separated, dried over anhydrous Na,SO,, concentrated, and purified by column
chromatography (DCM/MeOH/Et;N = 10:1:0.01) to give amine as a colorless oil (3.8 g, 57% yield

over 2 steps).

N-cyclohexyl-V-methylcyclooctanamine



|
: N\Q
TH NMR (600 MHz, CDCl;, ppm) 8 2.75 (td, J = 8.9, 3.1 Hz, 1H), 2.24 (tt, /= 10.7, 3.5 Hz, 1H),
2.07 (s, 3H), 1.80-1.27 (m, 19H), 1.21-1.02 (m, 4H), 0.99 (ddd, J=12.3, 9.7, 3.6 Hz, 1H).

13C NMR (150 MHz, CDCl;, ppm) 8 59.9, 58.3, 32.6, 31.0, 30.7, 26.7, 26.6, 26.3, 26.0, 25.6.

HRMS (ESI) calcd for C;sH3gN [M+H]*: 224.2373; Found: 224.2369.

3.1.2. Preparation of tertiary amine substrate [l

| DIPEA
L(E ' )\ CH3CN, reflux /NW/

To a 100 mL round-bottom flask was added N-methylaniline (20 mmol, 1.0 equiv.), isopropyl
iodide (30 mmol, 1.5 equiv.), DIPEA (40 mmol, 2.0 equiv.), and CH;CN (25 mL). The mixture was
allowed to stirring at refluxing temperature for 24 hours. After that, the reaction mixture was cooled
to room temperature. Aqueous NaOH (1 M, 60 mL) was added, and the reaction mixture was
extracted with EtOAc (3 x 30 mL). The organic layer was separated, washed with aqueous Na,S,0;

The organic layer was separated, dried over anhydrous Na,SO,, concentrated, and purified by column

chromatography (DCM/MeOH/Et;N = 10:1:0.01) to give amine (1.1 g, 35% yield).

N-isopropyl-N-methylaniline

- Nj/
TH NMR (600 MHz, CDCls, ppm) 8 7.25 (t, 2H), 6.81 (d, J = 8.1 Hz, 2H), 6.71 (t,J = 7.2 Hz, 1H),

4.29-3.90 (m, 1H), 2.74 (s, 3H), 1.18 (d, J= 6.7, 1.4 Hz, 6H).

I3C NMR (150 MHz, CDCl;, ppm) 8 150.3, 129.2, 116.5, 113.4, 49.0, 29.8, 19.4.



3.1.3. Preparation of tertiary amine substrate [1!
0 >LNH >LN/

ﬁ‘j NH, 1.Ti(OiPr), ﬁj HCHO, HCOOH (ﬁ
’ >\/ 2.NaBH,, MeOH 55°C N

N N
O)\O/\ Step 1 O)\O/\ Step 2 OZ\O/\
Step 1

To a round-bottom flask was added tert-butylamine (2.1 mL, 20 mmol, 2.0 equiv.) and N-
Carbethoxy-4-Piperidone (1.8 g, 10 mmol, 1.0 equiv.), then Ti(O'Pr)4 (3.6 mL, 12 mmol, 1.2 equiv.)
was added to the stirring mixture. The reaction mixture was stirred at room temperature for 2 hours.
After that, MeOH (40 mL) was added, and the reaction mixture was cooled to 0 °C. Then NaBH,
(370 mg, 10 mmol, 1.0 equiv.) was added for several portions at 0 °C, and the reaction mixture was
stirred at room temperature for 2 h. After completion, the mixture was quenched by aqueous NH,Cl,
then concentrated to remove MeOH. Aqueous NaOH (1 M, 20 mL) was added, and the reaction
mixture was extracted with EtOAc (3 x 20 mL). The organic layer was separated, dried over
anhydrous Na,;SO,4 and concentrated in vacuum to give the desired product, which was directly used
in the next step without further purification.

Step 2

The formic acid (1.9 g, 40 mmol, 4.0 equiv.) was added dropwise to a mixture of diamine substrate
(from Step 1, 30 mmol) and 37% solution of formaldehyde (1.8 g, 22 mmol, 2.2 equiv.) at 0 °C. The
mixture was heated at 50-55 °C for 5 hours. After cooling to room temperature, aqueous NaOH (2
M, 30 mL) was added, and the reaction mixture was extracted with EtOAc (3 x 20 mL). The organic
layer was separated, dried over anhydrous Na,SO,, concentrated, and purified by column

chromatography (DCM/MeOH/Et;N = 10:1:0.01) to give amine (840 mg, 45% yield over 2 steps).

ethyl 4-(tert-butyl(methyl)amino)piperidine-1-carboxylate

-

N

PN

O



H NMR (600 MHz, CDCl;, ppm) & 4.22-3.97 (m, 4H), 3.02-2.77 (m, 1H), 2.67 (s, 2H), 2.14 (s,
3H), 1.50 (d, J = 4.1 Hz, 3H), 1.28-1.13 (m, 4H), 1.04 (s, 9H).
13C NMR (150 MHz, CDCLs, ppm) & 155.4, 61.1, 54.7, 54.2, 44.0, 30.0, 29.2, 27.6, 14.7.

HRMS (ESI) caled for C3H,7N,O, [M+H]*: 243.2067; Found: 243.2062.

3.1.4. Preparation of tertiary amine substrate [4

O‘ 1.Ti(O'pr),, acetone O‘ J\ HCHO, HCOOH O‘ J\
e NH,  2.NaBH; MeOH e N 55°C e ITJ
Step 1

step 2

Step 1
To a round-bottom flask was added dehydroabietylamine (5.7 g, 20 mmol, 1.0 equiv.) and acetone
(10 mL), then Ti(O'Pr)4 (7.1 mL, 24 mmol, 1.2 equiv.) was added to the stirring mixture. The reaction
mixture was stirred at room temperature for 2 hours. After that, the mixture was concentrated to
remove acetone, then MeOH (100 mL) was added, and the mixture was cooled to 0 °C. Then NaBH,
(0.76 g, 20 mmol, 1.0 equiv.) was added in several portions at 0 °C, and the reaction mixture was
stirred at room temperature for 2 hours. After completion, the mixture was quenched by aq. NH4Cl,
then concentrated to remove MeOH. Aq. NaOH (1 M, 40 mL) was added, and the reaction mixture
was extracted with EtOAc (3 x 50 mL). The organic layer was separated, dried over anhydrous
Na,S0O,4 and concentrated in vacuum to give the desired product as a colorless oil, which was directly
used in the next step without further purification.
Step 2
The formic acid (1.9 g, 40 mmol, 2.0 equiv.) was added dropwise to a mixture of secondary
amine substrate (from Step 1, 20 mmol) and 37% solution of formaldehyde (1.8 g, 22 mmol, 1.1
equiv.) at 0 °C. The mixture was heated at 55 °C for 5 hours. After cooling to room temperature, aq.
NaOH (1 M, 60 mL) was added, and the reaction mixture was extracted with EtOAc (3 x 50 mL).
The organic layer was separated, dried over anhydrous Na,SO,, concentrated, and purified by column
chromatography (PE/EA/Et;N = 10:1:0.05) to give amine as a thick colorless oil (4.5 g, 66% yield

over two steps).

10



N-(((1R,4aS,10aR)-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a2,9,10,10a-octahydrophenanthren-1-

y)methyl)-N-methylpropan-2-amine

Sy

TH NMR (600 MHz, CDCls, ppm) § 7.18 (d, 1H), 6.98 (d, J= 8.2, 2.0 Hz, 1H), 6.88 (s, 1H), 2.95—
2.75 (m, 3H), 2.75-2.63 (m, 1H), 2.34-2.21 (m, 2H), 2.15 (s, 3H), 2.05 (d, J = 14.3 Hz, 1H), 1.84—
1.77 (m, 1H), 1.74-1.57 (m, 4H), 1.52 (td, J= 13.4,4.1 Hz, 1H), 1.40 (td,J=13.1, 3.8 Hz, 1H), 1.31-
1.14 (m, 10H), 0.95 (t, J= 8.8, 7.3 Hz, 6H), 0.82 (s, 3H).

13C NMR (150 MHz, CDCls, ppm) 8 145.3, 135.0, 126.9, 124.2, 123.7, 67.2, 56.3, 43.9, 39.1, 38.5,

37.8,37.5,36.6,33.5,30.3,25.9,24.1,19.2,19.2, 19.0, 18.5, 17.5.

Boc Boc EOC
N N
(O HCHO, HCOOH
© nBuNH, 1. Ti(O'Pr),
2. NaBH,4, MeOH 55°C
-"Bu
o) Step 1 HN-"Bu  Step 2 N
Step 1

To a round-bottom flask was added n-butylamine (2.2 g, 30 mmol, 1.5 equiv.) and Boc-
tropinone (4.5 g, 20 mmol, 1.0 equiv.), then Ti(O'Pr), (7.1 mL, 24 mmol, 1.2 equiv.) was added to
the stirring mixture. The reaction mixture was stirred at room temperature for 2 hours. After that,
MeOH (100 mL) was added, and the reaction mixture was cooled to 0 °C. Then NaBH, (1.1 g, 30
mmol, 1.0 equiv.) was added in several portions at 0 °C, and the reaction mixture was stirred at room
temperature for 2 hours. After completion, the mixture was quenched by aq. NH,Cl, then
concentrated to remove MeOH. Aq. NaOH (1 M, 60 mL) was added, and the reaction mixture was
extracted with EtOAc (3 x 50 mL). The organic layer was separated, dried over anhydrous Na,SO,
and concentrated in vacuum to give the desired product as a colorless oil, which was directly used in
the next step without further purification.

Step 2

11



The formic acid (1.9 g, 40 mmol, 2.0 equiv.) was added dropwise to a mixture of secondary
amine substrate (from Step 1, 20 mmol) and 37% solution of formaldehyde (1.8 g, 22 mmol, 1.1
equiv.) at 0 °C. The mixture was heated at 55 °C for 5 hours. After cooling to room temperature, aq.
NaOH (1 M, 90 mL) was added, and the reaction mixture was extracted with EtOAc (3 x 50 mL).
The organic layer was separated, dried over anhydrous Na,SO,, concentrated, and purified by column
chromatography (PE/EA/Et;N = 4:1:0.02) to give amine as a thick colorless oil (3.6 g, 61% yield

over two steps).

Boc
N

N-"Bu
/

TH NMR (600 MHz, CDCls, ppm) 8 4.23 (s, 1H), 4.12 (s, 1H), 2.48-2.30 (m, 3H), 2.21 (d, 5H), 1.91
(s, 2H), 1.84-1.71 (m, 2H), 1.59-1.42 (m, 11H), 1.44-1.36 (m, 2H), 1.34-1.22 (m, 2H), 0.91 (t, J =
7.4 Hz, 3H).

13C NMR (150 MHz, CDCLs, ppm) & 154.0, 78.8, 54.6, 54.6, 51.9, 51.1, 39.5, 33.2, 31.6, 30.7, 30.1,

29.1,28.4,20.7, 14.1.

3.1.5. Preparation of tertiary amine substrate [

H + AN NaH, CHaCN ‘
SN ! rt 24 h DN NN N

To a stirred mixture of NaH (60% dispersion in mineral oil, 2.0 equiv.) in dry MeCN (25 mL)
was added N-methylbutylamine (20 mmol) at 0 °C. After being stirred at rt for 30 min, the reaction
was cooled to 0 °C and iodopentane (30 mmol, 1.5 equiv.) in dry MeCN (5 mL) was added dropwise.
The mixture was then stirred at room temperature overnight. After the reaction was complete
(monitored by TLC), the mixture was quenched with saturated aqueous NH4Cl at 0 °C and extracted
with EtOAc (40 mL x 3). The combined extracts were washed with water and brine, dried over
Na,S0O,, filtered, and concentrated in vacuo. The residue was purified by column chromatography

(petroleum ether/EtOAc = 10:1) on silica gel to afford desired amines in 63% yield.

12



N-butyl-N-methylpentan-1-amine

|
SN

TH NMR (600 MHz, CDCl;, ppm) § 2.32-2.22 (m, 4H), 2.16 (s, 3H), 1.48-1.36 (m, 4H), 1.33-1.20
(m, 6H), 0.92-0.78 (m, 6H).
13C NMR (150 MHz, CDCLs, ppm) & 57.9, 57.6, 42.3, 29.8, 29.5, 27.0, 22.6, 20.7, 14.0, 13.9.

HRMS (ESI) calcd for C;gHp4N [M+H]": 158.1903; Found: 158.1900.

3.1.6. Preparation of tertiary amine substratel?!

\

H
N _ NaH (2.0 equiv), CH3CN (10 mL) @(NJ
+ | >
@} rt, 24 h

To a stirred mixture of NaH (60% dispersion in mineral oil, 2.0 equiv.) in dry MeCN (25 mL)

was added 2,3,4,5-tetrahydro-1H-benzo[b]azepine (20 mmol) at 0 °C. After being stirred at rt for 30
min, the reaction was cooled to 0 °C and iodomethane (30 mmol, 1.5 equiv.) in dry MeCN (5 mL)
was added dropwise. The mixture was then stirred at room temperature overnight. After the reaction
was complete (monitored by TLC), the mixture was quenched with saturated aqueous NH,Cl at 0 °C
and extracted with EtOAc (40 mL x 3). The combined extracts were washed with water and brine,
dried over Na,SO,, filtered, and concentrated in vacuo. The residue was purified by column

chromatography (petroleum ether/EtOAc = 20:1) on silica gel to afford desired amines in 81% yield.

1-methyl-2,3,4,5-tetrahydro-1H-benzo[b]azepine
\

O
IH NMR (600 MHz, CDCl;, ppm) & 7.13 (t, J = 7.8 Hz, 1H), 7.07 (d, J = 7.4 Hz, 1H), 6.90 (d, J =
8.0 Hz, 1H), 6.83 (t,J= 7.5 Hz, 1H), 2.93-2.81 (m, SH), 2.80-2.74 (m, 2H), 1.74 (tt, J = 7.0, 2.8 Hz,

2H), 1.58 (qt, J = 6.0, 2.9 Hz, 2H).

13



13C NMR (150 MHz, CDCl;, ppm) 8 152.9, 135.6, 130.2, 126.8, 121.1, 116.3, 57.2,43.3, 35.4, 30.3,

25.8.

3.1.7. Preparation of tertiary amine substratel?!

R

H NaH (2.0 equiv), CH3CN (2mL) ,\j
+ IR >
r.t, 24 h

To a stirred mixture of NaH (60% dispersion in mineral oil, 2.0 equiv.) in dry MeCN (25 mL)

was added Indoline (20 mmol) at 0 °C. After being stirred at rt for 30 min, the reaction was cooled to
0 °C and alkyl iodide (30 mmol, 1.5 equiv.) in dry MeCN (5 mL) was added dropwise. The mixture
was then stirred at room temperature overnight. After the reaction was complete (monitored by TLC),
the mixture was quenched with saturated aqueous NH,4Cl at 0 °C and extracted with EtOAc (40 mL
% 3). The combined extracts were washed with water and brine, dried over Na,SQ,, filtered, and
concentrated in vacuo. The residue was purified by column chromatography (petroleum ether/EtOAc

=20:1) on silica gel to afford desired amines in 53%-81% yield.

1-ethylindoline

//
)
TH NMR (600 MHz, CDCls, ppm) 8 7.1-7.0 (m, 2H), 6.6 (t, J= 7.4 Hz, 1H), 6.5 (d, J= 7.8 Hz, 1H),
3.3 (t,2H), 3.2-3.1 (m, 2H), 3.0 (t, /= 8.3 Hz, 2H), 1.2 (t, J="7.2, 1.7 Hz, 3H).

3C NMR (150 MHz, CDCl;, ppm) 8 152.3, 130.3, 127.3, 124.4, 117.5,107.2, 52.3, 43.2, 28.5, 12.0.

1-isopropylindoline

D
TH NMR (600 MHz, CDCls, ppm) 6 7.2-7.1 (m, 2H), 6.7 (t, J= 7.3, 1.0 Hz, 1H), 6.5 (d, 1H), 4.0-3.7
(m, 1H), 3.4 (t, J = 8.4 Hz, 2H), 3.0 (t, /= 8.4 Hz, 2H), 1.2 (d, J= 6.7 Hz, 6H).

13C NMR (150 MHz, CDCl;, ppm) 8 151.4, 130.4, 127.3, 124.4,116.9, 107.2,45.9, 45.5,28.2, 18.2.

14



1-butylindoline

)

TH NMR (600 MHz, CDCls, ppm) & 7.0 (t, J= 7.4, 1.2 Hz, 2H), 6.6 (t, J=7.3, 1.0 Hz, 1H), 6.4 (d,
1H), 3.3 (t, J = 8.3 Hz, 2H), 3.0 (t, 2H), 2.9 (t, J = 8.3 Hz, 2H), 1.6-1.5 (m, 2H), 1.5-1.4 (m, 2H), 1.0
(t,J=17.4Hz, 3H).

BC NMR (150 MHz, CDCl;, ppm) 6 152.9, 130.1, 127.4, 124.4, 117.3, 106.9, 53.1, 49.1, 29.6, 28.7,

20.5, 14.1.

1-pentylindoline

0

TH NMR (600 MHz, CDCls, ppm) & 7.1 (t,J= 7.4, 1.1 Hz, 2H), 6.7 (t, J= 7.3, 1.0 Hz, 1H), 6.5 (d,
1H), 3.4 (t,J = 8.3 Hz, 2H), 3.1 (t, 2H), 3.0 (t, J = 8.3 Hz, 2H), 1.8-1.6 (m, 2H), 1.5-1.4 (m, 4H), 1.0
(t,J=17.0,3.6,2.5 Hz, 3H).

3C NMR(150 MHz, CDCls, ppm) 0152.9,130.1,127.4,124.4,117.3,106.9, 53.1, 49.4, 29.6, 28.7,

27.2,22.7,14.2.

1-benzylindoline

L
TH NMR (600 MHz, CDCl;, ppm) & 7.6-7.5 (m, 4H), 7.5 (t, 1H), 7.3—7.3 (m, 2H), 6.9 (t,J= 7.3 Hz,

1H), 6.7 (d, J= 7.9 Hz, 1H), 4.5 (s, 2H), 3.5 (t, /= 8.3 Hz, 2H), 3.2 (t, J = 8.3 Hz, 2H).

13C NMR (150 MHz, CDCl;, ppm) 8 152.8, 138.7, 130.2, 128.7, 128.2, 127.6, 127.3, 124.7, 118.0,
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107.3, 53.9, 53.8, 28.8.

1-cyclohexylindoline

D
TH NMR (600 MHz, CDCl;, ppm) § 7.1 (t, 2H), 6.6 (t, 1H), 6.4 (d, J= 7.8 Hz, 1H), 3.5-3.3 (m, 3H),
3.0 (t,J=8.4 Hz, 2H), 1.9 (d, 4H), 1.7 (d, 1H), 1.5-1.3 (m, 4H), 1.2-1.1 (m, 1H).

I3C NMR (150 MHz, CDCl;, ppm) 6 151.2, 130.1, 127.2, 124.4, 116.6, 106.8, 54.6, 46.7, 28.7, 28.4,

26.1,26.1.

3.1.8. Preparation of tertiary amine substratel?!

R
|

H
N R K,COj3 (2.0 equiv), DMF (2mL) N
+

To a stirred mixture of K,CO; (2.0 equiv.) in dry DMF (25 mL) was added 1,2,3,4-

Tetrahydroquinoline (20 mmol) at 0°C. After being stirred at 80°C for 30 min, the reaction was cooled
to 0°C and alkyl iodide (30 mmol, 1.5 equiv.) in dry DMF (5 mL) was added dropwise. The mixture
was then stirred at 80°C overnight. After the reaction was complete (monitored by TLC), the mixture

was quenched with saturated aqueous NH,4ClI at 0°C and extracted with EtOAc (40 mL x 3). The

combined extracts were washed with water and brine, dried over Na,SO,, filtered, and concentrated
in vacuo. The residue was purified by column chromatography (petroleum ether/EtOAc = 20:1) on
silica gel to afford desired amines in 53%-81% yield.

1-isopropyl-1,2,3,4-tetrahydroquinoline

T
(0

16



H NMR (600 MHz, CDCls, ppm) & 7.2 (t, 1H), 7.0 (d, /= 7.3 Hz, 1H), 6.8 (d, /= 8.3 Hz, 1H), 6.7 (t,
J=7.3Hz, 1H), 43-4.1 (m, 1H), 3.3 (t, 2H), 2.8 (t, J = 6.5 Hz, 2H), 2.1-1.9 (m, 2H), 1.3 (d, J= 6.8
Hz, 6H).

13C NMR (150 MHz, CDCLs, ppm) § 145.6, 129.3, 127.1, 123.2, 115.2, 110.7, 46.8, 40.2, 28.6, 22.5,

19.0.

1-ethyl-1,2,3,4-tetrahydroquinoline

o

1H NMR (600 MHz, CDCls, ppm) & 7.1 (¢, 1H), 7.0 (d, /= 7.3 Hz, 1H), 6.6 (d, /= 8.3 Hz, 1H), 6.6
(t,J=7.3 Hz, 1H), 3.4 (q, J = 7.1 Hz, 2H), 3.3 (t, 2H), 2.8 (t, J = 6.4 Hz, 2H), 2.1-1.9 (m, 2H), 1.2
(t,J=7.1 Hz, 3H).

3C NMR (150 MHz, CDCls, ppm) 0145.0,129.2,127.1,122.5,115.4,110.6, 48.4, 45.3, 28.2,22.3,

10.8.

1-benzyl-1,2,3,4-tetrahydroquinoline

CO)

TH NMR (600 MHz, CDCLy, ppm) 8 7.6 (t, J = 7.5 Hz, 2H), 7.5 (d, J = 7.6 Hz, 2H), 7.5 (t, J= 7.3
Hz, 1H), 7.2 (t, J= 7.7 Hz, 2H), 6.8 (t, J= 7.3 Hz, 1H), 6.8 (d, J = 8.2 Hz, 1H), 4.7 (s, 2H), 3.6 (1, J
=5.7Hz, 2H), 3.1 (t, J = 6.4 Hz, 2H), 2.4-2.1 (m, 2H).

13C NMR (150 MHz, CDCl;, ppm) & 145.8, 139.2, 129.3, 128.8, 127.5, 127.0, 126.8, 122.4, 116.2,

111.3,55.4,50.1, 28.5, 22.7.

1-butyl-1,2,3,4-tetrahydroquinoline

17



CO

H NMR (600 MHz, CDCls, ppm) & 7.2 (t, J = 7.8 Hz, 1H), 7.1 (d, J = 7.4 Hz, 1H), 6.7-6.6 (m, 2H),
3.4-3.3 (m, 4H), 2.9 (t, J= 6.5 Hz, 2H), 2.1-2.0 (m, 2H), 1.8-1.7 (m, 2H), 1.6-1.5 (m, 2H), 1.1 (t, J =
7.4, 1.7 Hz, 3H).

13C NMR (150 MHz, CDCl;, ppm) 6 145.4, 129.1, 127.1, 122.2, 115.2,110.5, 51.3, 49.5, 28.4, 28.3,

223,205, 14.1.

3.1.9. Preparation of tertiary amine substratel3!

/
~—N Me3N-BH3 (1.0 equiv), TFA (5.0 equiv) N
P/ H,O (6 mL), r,t-80°C, 3 h RT__

R+

To a Schenk tube, TFA (50 mmol, 5.0 equiv.) was added to a solution of indole (10 mmol) and
Me;N-BHj; (10 mmol, 1.0 equiv.) in HyO (25 mL). The mixture was stirred at different temperatures
for 3 h. Subsequently, the reaction mixture was neutralized with NaOH (1.0 mol/L) and extracted
with CH,Cl, for three times. The combined organic phase was dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. The residue was purified by flash column chromatography

(petroleum ether/EtOAc = 20:1) over silica gel using a mixture of petroleum ether and ethyl acetate

as eluent to give the target products.?!

Stir at room temperature for 3 hours.

IH NMR (600 MHz, CDCl;, ppm) 8 7.1 (d, /= 7.3, 1.3 Hz, 1H), 6.9 (d, J= 7.4, 1.4 Hz, 1H), 6.5 (s,
1H), 3.4 (t, /= 8.4 Hz, 2H), 3.0 (t, /= 8.4, 1.2 Hz, 2H), 2.8 (s, 3H).

13C NMR (150 MHz, CDCl3, ppm) 8 153.5, 135.9, 124.5, 122.2, 120.1, 110.8, 108.5, 55.4, 35.3,

28.8.
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Stir at 80°C for 3 hours.

1H NMR (600 MHz, CDCls, ppm) & 7.4 (dd, J = 7.6, 1.6 Hz, 1H), 7.1-7.1 (m, 2H), 3.9 (d, J= 1.1
Hz, 3H), 3.4-3.3 (m, 2H), 3.0 (t, /= 8.2 Hz, 2H), 2.8 (d, /= 1.1 Hz, 3H).

I3C NMR (150 MHz, CDCl;, ppm) 8 168.3, 136.1, 132.1, 120.4, 120.3, 111.7, 101.4, 56.1, 52.0,

33.0, 28.8.

/

O
Br

Stir at 80°C for 3 hours.
H NMR (600 MHz, CDCls, ppm) & 7.2-7.1 (m, 2H), 6.3 (d, 1H), 3.3 (t, /= 8.2 Hz, 2H), 2.9 (t, J =
8.2 Hz, 2H), 2.7 (s, 3H).

13C NMR (150 MHz, CDCls, ppm) & 152.5, 132.6, 129.9, 127.2, 109.3, 108.3, 56.1, 36.1, 28.5.
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4. Typical procedure for the synthesis on a 1.0 mmol scale

CN CN
IL . © Ir(ppy)3(1 mol%), NMP (5.0 mL) K©/
O/ \O 450 nm, 3W, Np, 12 h N
i O
9

(2.5 mmol) (1 mmol)

An oven-dried sealed tube equipped with a PTFE-coated stir bar was charged with
1,4-dicyanobenzene (128 mg, 1.0 mmol), Ir(ppy); (6 mg, 0.01 mmol) and brought into
a Ny-filled glovebox. N-methyldicyclohexylamine (488 mg, 2.5 mmol) was added,
followed by NMP (5 mL). The reaction mixture was stirred under 450 nm LED
irradiation for 12 h. The resulting mixture was quenched with sat. NH4Cl solution (5
mL) and further diluted with water (20 mL). The aqueous layer was extracted with
EtOAc (3%20 mL) and the combined organic layers were washed with brine, dried over
anhydrous Na,SO,, filtered, and concentrated under vacuum. Then the residue was
purified by silica gel column chromatography (petroleum ether/EtOAc = 10:1) to obtain

pure product (252 mg, 85% yield).

CN

CN
| Ir(ppy)3 (1 mol%), DMAc (5.0 mL)
+
S~ N~ 450 nm, Ny, 12 h
CN SN~
(2.5 mmol) (1 mmol) 1

An oven-dried sealed tube equipped with a PTFE-coated stir bar was charged with
1,4-dicyanobenzene (128 mg, 1.0 mmol), Ir(ppy); (6 mg, 0.01 mmol) and brought into
a N,-filled glovebox. N-butyl-N-methylbutan-1-amine (358 mg, 2.5 mmol) was added,
followed by DMAc (5 mL). The reaction mixture was stirred under 450 nm LED
irradiation for 12 h. The resulting mixture was quenched with sat. NH4Cl solution (5
mL) and further diluted with water (20 mL). The aqueous layer was extracted with
EtOAc (3%20 mL) and the combined organic layers were washed with brine, dried over

anhydrous Na,SO,, filtered, and concentrated under vacuum. Then the residue was
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purified by silica gel column chromatography (petroleum ether/EtOAc = 10:1) to obtain

pure product (202 mg, 83%).

Ir(ppy)s (1 mol%), DMF (5.0 mL) N
@E) Cs,CO; (1 equiv), 450 nm, Ny, 24 h O O CN
40
(2 mmol) (1 mmol)

An oven-dried sealed tube equipped with a PTFE-coated stir bar was charged with
1,4-dicyanobenzene (128 mg, 1.0 mmol), Ir(ppy); (6 mg, 0.01 mmol) and brought into
a N,-filled glovebox. 1-Methylindoline (266 mg, 2 mmol) was added, followed by DMF
(5 mL). The reaction mixture was stirred under 450 nm LED irradiation for 24 h. The
resulting mixture was quenched with sat. NH4Cl solution (5 mL) and further diluted
with water (20 mL). The aqueous layer was extracted with EtOAc (3%20 mL) and the
combined organic layers were washed with brine, dried over anhydrous Na,SO,,
filtered, and concentrated under vacuum. Then the residue was purified by silica gel
column chromatography (petroleum ether/EtOAc = 10:1) to obtain pure product (175
mg, 75% yield).
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5. Mechanistic experiments

5.1. TEMPO-capture experiment

CN CN
,L Ir(ppy)s (1 mol%), NMP (2.0 mL) Il
" Cy~ “Cy _N.
TEMPO (2.0 equiv), 450 nm, 3W, 12 h No + Cy + Cy
Cy~ Cy
CN
(0.4 mmol) (1.0 mmol) 9 trace detected by HRMS

30#24 RT:0.25 AV:1 SB:3 0.03-0.09 NL: 5.65E8
T: FTMS + ¢ APClI corona Full ms [50.0000-750.0000] | |

297.2319
100, O/N\O CzoHaoN;
955
3 158.1537
90? CgH20ON
857 .
E Chemical Formula: C43Ho4N*
80
N Exact Mass: 194.1903
70; H 196.2057
65 CisHzsN
607 221.2008
3 3 194.1900 C1aHzs N2
§ 554 Ci3H2N
IR 182.1901
< 503 CizHaN
5 4]
¢ 9
40;
35%
30; 1421588 210.1848
25 CoHaoN C13H24ON 2982353
20%
15%
10% 159.1570 2222040
31261276 226.2160 290.2471
E CE'HW‘GN | 143.1622 é?g'j‘zgé“ H | | Cf“rHZBON Cortta O CWH”HON‘ 20237 a152013 ¢ S 3653155 394.2848
OHhrrrirpreebpsprree it ey s LT Hprrrrh fremrpret T T e et feTHeT T Lhaa t et
1 4‘!0 1 él) 1 él) 2&0 22‘0 24‘!0 ZéO 2&0 360 3%0 31‘40 3&0 380 460
miz
CN
CN \ Ir(ppy)s (1 mol%)
N DMAG (2.0 mL) \ }\1 O-N
. TEMPO (4 equiv.) N
. +
Cs,CO3 (1 equiv) O
CN 450 nm, N, 24 h
0.2 mmol 0.4 mmol detected by HRMS

42, trace
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1#22 RT:0.21 AV:1 NL: 5.39E6
T: FTMS + ¢ ESI Full ms [50.0000-750.0000]
317.2584
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5.2. BHT-capture experiment

CN /
. @EN) BHT (2 equiv), Ir(ppy)s (1 mol%), DMF (2.0 mL)
Cs,CO0s (1 equiv), 450 nm, Ny, 12 h 40, trace
CN Me tBu

(0.2 mmol) (0.4 mmol) N Bu NC OH
S L, X
cN Bu

Bu
detected by HRMS detected by HRMS

20422 AT 0.22 AV:1 SB:2 002008 NL:947EE

T: FTMS + ¢ AFC| corona Ful ms [50.0000-750.0000]
3492289

CoyHag OM; ‘Bu
NC l i OH
N ‘Bu

Ca3HaeMoO*(M+H*) 349.2274

1004

—

3353412 Calculated: 349 2269

CazHz ON

2681959
CosHaNg

Relative Abundance

3342183
CxHzaON

3293448

472110 622632
221741 C2iHz ONz | |C2eHuON
CasHzN
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2042 RT 022 AV:1 SB 3 0.02-0.08 NL: 9.47ES
T: FTMS + cAPC| corore Full ms [50.0000-750.0000]
3452269

CHzON;
105
=3
=3
355
g
75; C::?EHTEN
™3
85
3 Me X
s 3 M Bu
0
3 o] ) on
£ . B
5 453 04,1859
L% CagHaNOT(MIHT) 352 2635 ¢ v s
25 3242163 Calculated: 352.2632
3 CzzHz= ON
207 |—|
3 2 N
29 2472110 3522632
2241741 CazHz ONz | [CasHiaON
1 CazHz N
103 2750343
218 220 225 230 238 20 5 250 85 280 288 a0 B 280 |8
miz
5.3. Isotopic labelling experiment
5.3.1. Synthesis of Cy,NCD;
H ¢Ds
N

O/ \O +  CDyl NaH, THF N N
24 h, r,t O/ \O
To a 100 mL round-bottom flask was added dicyclohexylamine (10 mmol, 1.0 equiv.), NaH
(2.0 equiv.), CH;CN (25 mL). The mixture was allowed to stirring at room temperature for 20
minutes. After that, aqueous iodobutylamine (30 mmol, 1.5 equiv.) was added. The mixture was
allowed to stirring at room temperature for 24 hours. After the reaction is complete, concentrated,

and purified by column chromatography (petroleum ether/EtOAc = 10:1) to give desired amines in

63% yield.

4-((dicyclohexylamino)methyl)benzonitrile

'TH NMR (600 MHz, CDCl;, ppm) 8 2.47-2.38 (m, 2H), 1.80-1.66 (m, 8H), 1.62—1.51 (m, 2H), 1.27-

1.13 (m, 8H), 1.09-0.97 (m, 2H).

24



13C NMR (150 MHz, CDCl;, ppm) 8 59.2, 34.4, 30.6, 26.3, 26.2.

5.3.2. Isotopic-labelling experiment

CN

o, on D;u@
N Ir(ppy)s (1 mol%), NMP (2.0 mL) N

+

O/ \O 450 nm, Ny, 12 h O/ \O

CN

(1.0 mmol) (0.4 mmol) 9-d,, 95%

An oven-dried sealed tube equipped with a PTFE-coated stir bar was charged with
1,4-dicyanobenzene (52 mg, 0.4 mmol), Ir(ppy); (3.2 mg, 0.004 mmol, 1 mol%) and
brought into a N,-filled glovebox. Cy,NCD; (198 mg, 1.0 mmol, 2.5 equiv.) was added,
followed by NMP (2 mL). The reaction mixture was stirred under 450 nm LED
irradiation for 12 h. The resulting mixture was quenched with sat. NH4CI solution (5
mL) and further diluted with water (10 mL). The aqueous layer was extracted with
EtOAc (3x10 mL) and the combined organic layers were washed with brine, dried over
anhydrous Na,SO,, filtered, and concentrated under vacuum. The residue was purified
by silica gel column chromatography (petroleum ether/EtOAc = 10:1) to obtain white solid

products 9-d, (113 mg, 95% yield).

4-((dicyclohexylamino)methyl-d2)benzonitrile (9-d,)

CN
e
D
SRe
'H NMR (600 MHz, CDCl;, ppm) 8 7.57-7.52 (m, 2H), 7.50-7.45 (m, 2H), 2.50 (tt, /=11.1, 3.4 Hz,
2H), 1.72 (¢, 8H), 1.56 (d, 2H), 1.30-1.11 (m, 8H), 1.08-0.94 (m, 2H).

13C NMR (150 MHz, CDCl;, ppm) & 150.0, 131.9, 128.3, 119.4, 109.8, 58.2,49.4, 31.9, 26.4, 26.2.

HRMS (ESI) calcd for CyoHp7D,N, (M+H)*: 299.2451; Found: 299.2445.
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5.3.3 KIE experiment

CN
¢ L
N

. (0.5 mmol) Ir(ppy)s (1 mol%), NMP (2.0 mL) Gy Cy
c 450 nm, 3W, 12 h CN
CN ND3 DD
Cy” “Cy !
cy” C
(0.4 mmol) (0.5 mmol) Yy y
kH/kD =1.5:1

An oven-dried sealed tube equipped with a PTFE-coated stir bar was charged with
1,4-dicyanobenzene (0.40 mmol), Ir(ppy); (0.004 mmol, 1 mol%) and brought into a
N,-filled glovebox. Cy,NCDj; (0.5 mmol), Cy,NMe (0.5 mmol) was added, followed
by NMP (2 mL). The reaction mixture was stirred under 450 nm LED irradiation for
12 h. The resulting mixture was quenched with sat. NH4Cl solution (5 mL) and further

diluted with water (10 mL). The aqueous layer was extracted with EtOAc (310 mL)
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and the combined organic layers were washed with brine, dried over anhydrous
Na,SO,, filtered, and concentrated under vacuum. The residue was purified by silica gel

column chromatography (petroleum ether/EtOAc = 10:1) to obtain white solid products

(98 mg, 82% yield).
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7. Characterization data of products

4-((dibutylamino)methyl)benzonitrile (1)

K©/CN
SN~
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (84 mg, 86%)
TH NMR (600 MHz, CDCl;, ppm) 6 7.57 (d, J = 7.8 Hz, 2H), 7.44 (d, J = 7.9 Hz, 2H),
3.56 (s, 2H), 2.38 (t, /= 7.3 Hz, 4H), 1.48-1.35 (m, 4H), 1.35-1.21 (m, 4H), 0.86 (t, J =
7.4 Hz, 6H).

13C NMR (150 MHz, CDCl;, ppm) 6 146.7, 131.9, 129.1, 119.1, 110.3, 58.5, 53.8, 29.3,
20.5, 14.0.

4-((dipropylamino)methyl)benzonitrile (2)

K©/CN
SN
The title compound purified by column chromatography (petroleum ether/EtOAc =
3:1). Yellow oil (63 mg, 73%)
'TH NMR (600 MHz, CDCls, ppm) & 7.57 (d, J= 8.2 Hz, 2H), 7.45 (d, J= 8.0 Hz, 2H),
3.57 (s, 2H), 2.35 (t, /= 7.4 Hz, 4H), 1.51-1.36 (m, 4H), 0.85 (t,J= 7.4 Hz, 6H).
13C NMR (150 MHz, CDCl;, ppm) 6 146.7, 131.9, 129.1, 119.1, 110.4, 58.5, 56.1, 20.3,
11.8.

4-((diethylamino)methyl)benzonitrile (3)

o
\/N\/

The title compound purified by column chromatography (petroleum ether/EtOAc =
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3:1). Colorless oil (41 mg, 54%)

TH NMR (600 MHz, CDCl;, ppm) 6 7.59 (d, J = 8.2 Hz, 2H), 7.46 (d, J = 7.7 Hz, 2H),
3.59 (s, 2H), 2.51 (q,J=7.1, 1.7 Hz, 4H), 1.03 (t, /= 7.1, 1.7 Hz, 6H).

13C NMR (150 MHz, CDCl;, ppm) & 146.2, 132.0, 129.3, 119.1, 110.5, 57.3, 47.0, 11.8.

4-((diisopropylamino)methyl)benzonitrile (4)

"Pr/N\"Pr

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (59 mg, 68%)

'TH NMR (600 MHz, CDCls, ppm) & 7.55 (d, J= 7.9 Hz, 2H), 7.49 (d, J= 7.9 Hz, 2H),

3.67 (s, 2H), 3.07-2.88 (m, 2H), 1.00 (d, J= 6.7, 1.3 Hz, 12H).
13C NMR (150 MHz, CDCls, ppm) & 149.7, 131.9, 128.4, 119.3, 109.9, 49.0, 48.4, 20.8.

4-((dioctylamino)methyl)benzonitrile (5)

K©/CN
SN NS
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (75 mg, 53%)
TH NMR (600 MHz, CDCl;, ppm) 6 7.58 (d, J = 7.7 Hz, 2H), 7.44 (d, J = 7.7 Hz, 2H),
3.56 (s, 2H), 2.37 (t,J= 7.4 Hz, 4H), 1.35-1.16 (m, 24H), 0.88 (t, /= 7.0 Hz, 6H).
13C NMR (150 MHz, CDCls, ppm) 6 146.7, 131.9, 129.2, 119.1, 110.4, 58.5, 54.1, 31.9,

29.5,29.3,27.4,27.1,22.7, 14.1.
HRMS (ESI) caled for Co4Hy N, [M+H]" : 357.3264; Found: 357.3258.

4-((ethyl(methyl)amino)methyl)benzonitrile (6)
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K<)/CN
N~
The title compound purified by column chromatography (petroleum ether/EtOAc =
3:1). Colorless oil (49 mg, 70%)
'TH NMR (600 MHz, CDCl3, ppm) 8 7.60 (d, J= 8.1, 1.8 Hz, 2H), 7.44 (d, /= 7.7 Hz,
2H), 3.52 (s, 2H), 2.44 (q,J = 7.2, 1.7 Hz, 2H), 2.18 (s, 3H), 1.09 (t, /= 7.1, 1.7 Hz, 3H).

13C NMR (150 MHz, CDCl;, ppm) 6 144.8, 132.1, 129.6, 119.0, 110.8, 61.4, 51.4, 41.6,
12.3.

4-((isopropyl(methyl)amino)methyl)benzonitrile (7)

The title compound purified by column chromatography (petroleum ether/EtOAc =
3:1). Yellow oil (46 mg, 61%)

'TH NMR (600 MHz, CDCls, ppm) & 7.58 (d, J= 7.8 Hz, 2H), 7.45 (d, J= 7.8 Hz, 2H),
3.54 (s, 2H), 2.95-2.77 (m, 1H), 2.12 (s, 3H), 1.06 (d, J = 6.8 Hz, 6H).

13C NMR (150 MHz, CDCl;, ppm) & 146.4, 132.0, 129.2, 119.1, 110.5, 57.2, 53.5, 37.0,
17.9.

4-((butyl(pentyl)amino)methyl)benzonitrile (8)

SN

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (62 mg, 60%)

'TH NMR (600 MHz, CDCls, ppm) & 7.58 (d, J= 8.0 Hz, 2H), 7.45 (d, J= 7.9 Hz, 2H),

3.57 (s, 2H), 2.38 (q, J = 6.7 Hz, 4H), 1.47-1.38 (m, 4H), 1.32-1.21 (m, 6H), 0.88-0.86 (m,
GH).
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13C NMR (150 MHz, CDCl3, ppm) & 146.7, 131.9, 129.2, 119.2, 110.3, 58.5, 54.1, 53.8,
29.6,29.3, 26.8, 22.6, 20.5, 14.1, 14.0.
HRMS (ESI) caled for Ci7Hy7N, [M+H]" : 259.2169; Found: 259.2165.

4-((dicyclohexylamino)methyl)benzonitrile (9)

NC

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). White solid (114 mg, 96%)

TH NMR (600 MHz, CDCl3, ppm) 8 7.55 (d, /= 7.9 Hz, 2H), 7.48 (d, J = 8.0 Hz, 2H),
3.78 (s, 2H), 2.50 (t, J = 14.6, 9.4, 3.3 Hz, 2H), 1.73 (t, 8H), 1.57 (d, J = 13.5, 3.6 Hz,
2H), 1.31-1.11 (m, 8H), 1.03 (q, /= 18.2, 12.8, 6.5 Hz, 2H).

I3C NMR (150 MHz, CDCl;, ppm) 150.1, 131.85, 128.3,119.4, 109.8, 58.2, 50.1, 31.9,
26.4,26.2.

4-((cyclohexyl(cyclopentyl)amino)methyl)benzonitrile (10)

o
T O
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (46 mg, 41%)
'TH NMR (600 MHz, CDCls, ppm) & 7.55 (d, J = 7.9 Hz, 2H), 7.50 (d, J= 7.9 Hz, 2H),
3.71(s,2H),3.30-3.14 (m, 1H), 2.53 (t,/=11.4,7.5,3.3 Hz, 1H), 1.85-1.63 (m, 6H), 1.62—
1.52 (m, 3H), 1.52-1.41 (m, 2H), 1.37-1.24 (m, 2H), 1.22-1.11 (m, 4H), 1.10-0.98 (m,
1H).
13C NMR (150 MHz, CDCl;, ppm) 6 149.2, 130.8, 127.1, 118.4, 108.7, 61.0, 59.0, 50.1,

30.1,29.2,25.3, 25.3, 22.8.
HRMS (ESI) calcd for C;9H,7N, [M+H]": 283.2169; Found: 283.2164.
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4-((cycloheptyl(cyclohexyl)amino)methyl)benzonitrile (11)

(7O

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). White solid (104 mg, 84%)

TH NMR (600 MHz, CDCls, ppm) & 7.55 (d, J= 7.9 Hz, 2H), 7.48 (d, J= 7.9 Hz, 2H),
3.75 (s, 2H), 2.74 (tt, J = 9.6, 3.9 Hz, 1H), 2.40 (td, /= 11.0, 3.7 Hz, 1H), 1.85-1.68 (m,
6H), 1.65-1.32 (m, 12H), 1.25-1.10 (m, 4H).

13C NMR (150 MHz, CDCls, ppm) 6 148.8, 130.9, 127.3, 118.3, 108.8, 58.2, 57.7,49.2,

32.2,30.9,26.9,25.3,25.1,24.8.
HRMS (ESI) caled for C,1H3N,: [M+H]*: 309.2336; Found: 309.2332.

4-((cyclohexyl(cyclooctyl)amino)methyl)benzonitrile (12)

(J0O

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). White solid (102 mg, 79%)

TH NMR (600 MHz, CDCl;, ppm) 8 7.56-7.52 (m, 2H), 7.48 (d, J= 8.1 Hz, 2H), 3.72 (s,
2H), 2.88 (tt, J=9.4, 3.1 Hz, 1H), 2.45-2.30 (m, 1H), 1.81-1.31 (m, 20H), 1.23-1.09 (m,
4H).

13C NMR (150 MHz, CDCl;, ppm) & 149.9, 131.9, 128.3, 119.3, 109.8, 58.9, 57.0,

50.1, 32.8,31.9, 26.6, 26.5, 26.3, 26.2, 25.5.
HRMS (ESI) calcd for C,,H33N, [M+H]™: 325.2638; Found: 325.2633.

4-((cyclohexyl(methyl)amino)methyl)benzonitrile (13)
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Sl

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (64 mg,70%)

'TH NMR (600 MHz, CDCl3, ppm) & 7.58 (d, J= 8.2, 1.8 Hz, 2H), 7.44 (d, /= 7.7 Hz,
2H), 3.60 (s, 2H), 2.41 (t, 1H), 2.17 (s, 3H), 1.83 (dd, J = 26.0, 12.1 Hz, 4H), 1.63 (d, J =
12.9 Hz, 1H), 1.38-1.17 (m, 4H), 1.18-1.02 (m, 1H).

13C NMR (150 MHz, CDCls, ppm) & 146.7, 132.0, 129.1, 119.2, 110.4, 62.9, 57.6, 37.8,
28.8,26.4,26.0.

4-((cyclohexyl(pentyl)amino)methyl)benzonitrile (14)

/\/\/N\O

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (48 mg, 42%)

TH NMR (600 MHz, CDCl;, ppm) 6 7.56 (d, J = 8.0 Hz, 2H), 7.47 (d, J = 8.0 Hz, 2H),
3.64 (s, 2H), 2.52-2.33 (m, 3H), 1.77 (t, 4H), 1.61 (d, 1H), 1.42—1.28 (m, 2H), 1.28-1.11
(m, 8H), 1.12-0.99 (m, 1H), 0.84 (t, /= 6.9 Hz, 3H).

13C NMR (150 MHz, CDCl3, ppm) & 148.4, 131.9, 128.8, 119.3, 110.1, 59.7, 54.3, 50.7,

29.5,29.0, 28.5,26.4,26.2,22.6, 14.1.
HRMS (ESI) caled for CgHyoN, [M+H]*: 285.2325; Found: 285.2321.

4-((cyclohexyl(isopropyl)amino)methyl)benzonitrile (15)
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g

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Yellow oil (82 mg, 80%)

'TH NMR (600 MHz, CDCls, ppm) & 7.55 (d, J= 7.9 Hz, 2H), 7.49 (d, J= 7.9 Hz, 2H),
3.72 (s, 2H), 3.09-2.94 (m, 1H), 2.47 (tt, J=11.0, 3.5 Hz, 1H), 1.73 (t, 4H), 1.57 (d, J =
13.6, 3.6 Hz, 1H), 1.30-1.13 (m, 5H), 1.00 (d, /= 6.6 Hz, 6H).

13C NMR (150 MHz, CDCl;, ppm) & 149.88, 131.87, 128.32, 119.35, 109.82, 57.96,
49.48,48.57,31.74, 26.32, 26.19, 20.91.

HRMS (ESI) caled for Cy7HpsN, [M+H]*: 257.2012; Found: 257.2007.

4-((tert-butyl(cyclohexyl)amino)methyl)benzonitrile (16)

_N
)

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (89 mg, 82%)

'TH NMR (600 MHz, CDCls, ppm) & 7.59-7.45 (m, 4H), 3.87 (s, 2H), 2.95 (t, 1H), 1.71
(d,J=11.8 Hz, 4H), 1.56 (t, /= 13.3 Hz, 1H), 1.25 (q, 2H), 1.16 (g, /= 12.6 Hz, 2H), 1.06
(d, J=2.0 Hz, 9H), 1.00-0.85 (m, 1H).

13C NMR (150 MHz, CDCls, ppm) 6 152.9, 131.7, 127.6, 119.5, 109.3, 56.6, 55.8, 47.1,
33.3,29.1, 26.6, 26.0.

HRMS (ESI) caled for CgHp7N, [M+H]*: 271.2168, Found: 271.2164.

4-((benzyl(cyclohexyl)amino)methyl)benzonitrile (17)
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CN

O/N\/Ph

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Yellow oil (61 mg, 50%)

TH NMR (600 MHz, CDCls, ppm) & 7.56 (d, J= 8.0 Hz, 2H), 7.47 (d, J= 8.0 Hz, 2H),
7.34 (d,J=7.5Hz,2H), 7.29 (t,J= 7.5 Hz, 2H), 7.21 (t,J= 7.3 Hz, 1H), 3.66 (d, J=24.8
Hz, 4H), 2.43 (tt, J=11.6, 3.4 Hz, 1H), 1.89 (d, 2H), 1.78 (d, J=12.9, 3.1 Hz, 2H), 1.61
(d, 1H), 1.38-1.25 (m, 2H), 1.21-1.00 (m, 3H).

13C NMR (150 MHz, CDCl;, ppm) & 147.4, 140.5, 132.0, 128.9, 128.4, 128.2, 126.8,
119.2,110.3,58.4,54.2, 53.7,28.7, 26.4, 26.1.

HRMS (ESI) caled for C,HpsN, [M+H]*: 305.2012; Found: 305.2007.

4-(piperidin-1-ylmethyl)benzonitrile (18)

o

N

(J

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (32 mg, 40%)

TH NMR (600 MHz, CDCl;, ppm) 6 7.52 (d, J = 7.8 Hz, 2H), 7.37 (d, J = 7.8 Hz, 2H),
3.43 (s, 2H), 2.29 (s, 4H), 1.56—1.44 (m, 4H), 1.42-1.30 (m, 2H).

13C NMR (150 MHz, CDCls, ppm) 6 144.9, 132.0, 129.5, 119.1, 110.6, 63.3, 54.6, 26.0,
24.2.

4-((methyl(phenyl)amino)methyl)benzonitrile (19)
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QCN
Ph/N\
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (52 mg, 59%)
'TH NMR (600 MHz, CDCls, ppm) & 7.58 (d, J= 8.0 Hz, 2H), 7.33 (d, J= 7.9 Hz, 2H),
7.22(t,J=7.7Hz, 2H), 6.74 (t,J=7.3 Hz, 1H), 6.69 (d, /= 8.2 Hz, 2H), 4.56 (s, 2H), 3.03
(s, 3H).
13C NMR (150 MHz, CDCls, ppm) & 149.2, 145.1, 132.5, 129.4, 1274, 119.0, 117.3,
112.5,110.8, 56.7, 38.9.

4-((ethyl(phenyl)amino)methyl)benzonitrile (20)

QCN
P~
The title compound purified by column chromatography (petroleum ether/EtOAc =
20:1). Yellow oil (80 mg, 85%)
TH NMR (600 MHz, CDCl;, ppm) 6 7.58 (d, J = 8.1 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H),
7.19 (t, 2H), 6.70 (t, /= 7.3, 1.1 Hz, 1H), 6.64 (d, 2H), 4.54 (s, 2H), 3.48 (q, J = 7.1 Hz,
2H), 1.21 (t,J="7.1 Hz, 3H).
13C NMR (150 MHz, CDCl;, ppm) & 147.9, 145.4, 132.5, 129.4, 127.3, 119.0, 116.8,
112.3, 110.7, 54.0, 45.6, 12.2.
HRMS (ESI) caled for CigH17N,: [M+H]*: 237.1386; Found: 237.1382.

4-((isopropyl(phenyl)amino)methyl)benzonitrile (21)
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The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Yellow oil (67 mg, 67%)

TH NMR (600 MHz, CDCls, ppm) & 7.60 (d, J= 8.0 Hz, 2H), 7.42 (d, J= 7.9 Hz, 2H),
7.19 (t, 2H), 6.72 (t, J=7.3 Hz, 1H), 6.66 (d, J = 8.2 Hz, 2H), 4.45 (s, 2H), 4.36-4.25 (m,
1H), 1.21 (d, J = 6.6 Hz, 6H).

13C NMR (150 MHz, CDCl;, ppm) & 147.7, 145.8, 131.3, 128.3, 126.1, 118.0, 116.2,
112.4,109.4,47.4,47.2, 18.8.

HRMS (ESI) caled for Ci7H 9N, [M+H]*: 251.1543; Found: 251.1538.

4-((benzyl(phenyl)amino)methyl)benzonitrile (22)

QCN
op NP
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). White solid (63 mg, 53%)
TH NMR (600 MHz, CDCl;, ppm) 8 7.58 (d, J= 8.0 Hz, 2H), 7.32 (dd, /= 16.2, 7.9 Hz,
4H), 7.24 (dd, J=16.4, 7.5 Hz, 3H), 7.17 (t,J = 8.5, 7.1 Hz, 2H), 6.73 (t, J= 7.3 Hz, 1H),
6.69 (d, /= 8.2 Hz, 2H), 4.65 (d, /= 10.4 Hz, 4H).
13C NMR (150 MHz, CDCls, ppm) & 148.7, 144.7, 138.1, 132.6, 129.5, 128.8, 127.4,

127.2,126.8,118.9,117.6,112.7, 110.9, 54.6, 54.2.
HRMS (ESI) caled for C,Hi9N, [M+H]*: 299.1543; Found: 299.1538.

4-((tert-butyl(1-phenylethyl)amino)methyl)benzonitrile (23)

tBu/Nj/

Ph
The title compound purified by column chromatography (petroleum ether/EtOAc =

10:1). Colorless oil (94 mg, 80%)
TH NMR (600 MHz, CDCl;, ppm) 6 7.27 (d, J = 8.0 Hz, 2H), 7.22 (d, J = 7.6 Hz, 2H),

38



7.13 (t,J=7.5 Hz, 2H), 7.10-7.00 (m, 3H), 4.41 (q, /= 6.9 Hz, 1H), 3.80 (s, 2H), 1.35 (d,
J=7.0 Hz, 3H), 1.05 (s, 9H).

13C NMR (150 MHz, CDCl;, ppm) 8 150.2, 144.5, 130.4, 126.9, 126.9, 126.6, 125.4,
118.3,108.2, 55.3, 53.7, 46.3, 28.3, 16.3.

HRMS (ESI) caled for C,0HpsN»> [M+H]*: 293.2012; Found: 293.2007.

4-((allyl(methyl)amino)methyl)benzonitrile (24)

/N\/\

The title compound purified by column chromatography (petroleum ether/EtOAc =
3:1). Colorless oil (22 mg, 30%)

TH NMR (600 MHz, CDCl3, ppm) 6 7.60 (d, /= 8.1, 1.5 Hz, 2H), 7.44 (d, J= 7.7 Hz,
2H), 5.96-5.79 (m, 1H), 5.24-4.99 (m, 2H), 3.53 (s, 2H), 3.03 (d, 2H), 2.18 (s, 3H).

13C NMR (150 MHz, CDCls, ppm) & 145.2, 1354, 132.1, 129.4, 119.0, 117.9, 110.8,
61.1,60.7,42.2.

HRMS (ESI) caled for Ci,H 5N, [M+H]" :187.1230; Found:187.1227.

4-((adamantan-1-yl(isopropyl)amino)methyl)benzonitrile (25)

a

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). White solid (107 mg, 87%)

TH NMR (600 MHz, CDCl;, ppm) & 7.54 (s, 4H), 3.84 (s, 2H), 3.71-3.49 (m, 1H), 2.00
(s, 3H), 1.65 (d, J = 3.0 Hz, 6H), 1.63—1.51 (m, 6H), 0.99 (d, J= 6.6 Hz, 6H).

13C NMR (150 MHz, CDCls, ppm) & 153.1, 131.7, 127.5, 119.5, 109.2, 56.1, 44.9, 44.5,
41.4,36.7,29.8,26.9.

HRMS (ESI) caled for C,;HyoN> [M+H]*: 309.2325; Found: 309.2320.
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tert-butyl 3-((4-cyanobenzyl)(cyclohexyl)amino)propanoate (26)

IR®

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Yellow oil (82 mg, 60%)

'TH NMR (600 MHz, CDCls, ppm) & 7.55 (d, J= 8.0 Hz, 2H), 7.45 (d, J= 7.9 Hz, 2H),
3.67 (s, 2H), 2.78 (t, J = 7.0 Hz, 2H), 2.37 (tt, J = 11.6, 3.1 Hz, 1H), 2.27 (t, /= 7.0 Hz,
2H), 1.83-1.68 (m, 4H), 1.58 (d, /= 12.8 Hz, 1H), 1.42 (s, 9H), 1.29-1.09 (m, 4H), 1.09—
0.98 (m, 1H).

13C NMR (150 MHz, CDCls, ppm) 8 171.0, 146.6, 130.9, 127.7,118.2, 109.3, 79.2, 58.9,
53.2,45.7,34.8,27.9,27.1,25.2,25.1.

HRMS (ESI) caled for C,H3;N,O, [M+H]*: 343.2380; Found: 343.2375.

4-(((4,4-diethoxybutyl)(methyl)amino)methyl)benzonitrile (27)

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (82 mg, 71%)

TH NMR (600 MHz, CDCls, ppm) & 7.56 (d, /= 8.1, 1.4 Hz, 2H), 7.41 (d, J= 7.7 Hz,
2H), 4.45 (t, J = 5.5 Hz, 1H), 3.69-3.57 (m, 2H), 3.55-3.38 (m, 4H), 2.35 (t, J = 7.1 Hz,
2H), 2.14 (s, 3H), 1.65-1.45 (m, 4H), 1.16 (t,J= 7.1, 1.4 Hz, 6H).

13C NMR (150 MHz, CDCls, ppm) 8 145.3,132.1, 129.4,119.0, 110.7, 102.8, 61.9, 61.1,
57.3,42.1,31.3,22.5,15.3.

HRMS (ESI) caled for C7HyN,O, [M+H]* :291.2067; Found:291.2062.
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ethyl 4-(tert-butyl(4-cyanobenzyl)amino)piperidine-1-carboxylate (28)

_N
Bu
N

The title compound purified by column chromatography (petroleum ether/EtOAc =

O

10:1). White solid (103 mg, 75%)

TH NMR (600 MHz, CDCl;, ppm) 6 7.51 (d, J = 8.0 Hz, 2H), 7.46 (d, J = 8.0 Hz, 2H),
4.27-3.96 (m, 4H), 3.82 (s, 2H), 3.15 (t, /= 11.7, 3.7 Hz, 1H), 2.70 (t, J = 13.2 Hz, 2H),
1.62 (d,J=12.6 Hz, 2H), 1.37 (d, J= 18.6 Hz, 2H), 1.18 (t,J= 7.1 Hz, 3H), 1.07 (s, 9H).
13C NMR (150 MHz, CDCls, ppm) 8 155.3,151.8, 131.8, 127.4,119.3, 109.6, 61.2, 55.9,
55.0,47.0,43.9,29.1,26.9, 14.7.

HRMS (ESI) caled for C,0H30N30, [M+H]*: 342.2187; Found: 342.2182.

4-((tert-butyl(1-methylpiperidin-4-yl)amino)methyl)benzonitrile (29)

Bu.
N/\©\
ﬁj CN

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (71 mg, 62%)

TH NMR (600 MHz, CDCl;, ppm) 6 7.51 (d, J = 8.1 Hz, 2H), 7.47 (d, J = 8.1 Hz, 2H),
3.87 (s, 2H), 3.05-2.95 (m, 1H), 2.80 (d, /= 12.4, 2.7 Hz, 2H), 2.20 (s, 3H), 1.94 (td, J =
11.7,3.0 Hz, 2H), 1.65-1.48 (m, 4H), 1.07 (s, 9H).

13C NMR (150 MHz, CDCl3, ppm) & 152.1, 131.8, 127.5, 119.4, 109.4, 56.0, 55.8, 54.6,
47.0,46.1,31.7, 29.1.

HRMS (ESI) caled for CigHpgN; [M+H]" :286.2278; Found: 286.2274.

N-cyclohexyl-N-(pyridin-4-ylmethyl)cyclohexanamine (30)
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N~

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). White solid (93 mg, 85%)

TH NMR (600 MHz, CDCl;, ppm) & 8.45 (d, J= 4.9 Hz, 2H), 7.29 (d, J = 4.8 Hz, 2H),
3.71 (s, 2H), 2.49 (t, J=14.6, 9.1, 3.4 Hz, 2H), 1.71 (t, 8H), 1.55 (d, /= 13.5, 3.5 Hz, 2H),
1.26-1.10 (m, 8H), 1.08-0.93 (m, 2H).

13C NMR (150 MHz, CDCl;, ppm) & 153.6, 149.3, 122.9, 58.2,49.4, 31.9, 26.3, 26.2.
HRMS (ESI) caled for CgHyoN, [M+H]": 273.2325; Found: 273.2320

N-butyl-N-(pyridin-4-ylmethyl)butan-1-amine (31)

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (36 mg, 41%)

TH NMR (600 MHz, CDCls, ppm) 6 8.51 (d, 2H), 7.27 (d, J=4.7 Hz, 2H), 3.53 (s, 2H),
2.39 (t,J=17.3 Hz, 4H), 1.51-1.36 (m, 4H), 1.36-1.24 (m, 4H), 0.88 (t, /= 7.4 Hz, 6H).
13C NMR (150 MHz, CDCl;, ppm) & 150.1, 149.6, 123.6, 57.8, 53.9, 29.4, 20.5, 14.0.
HRMS (ESI) caled for C4HpsN, [M+H]" :221.2012; Found:221.2009.

N-cyclohexyl-N-((2-methoxypyridin-4-yl)methyl)cyclohexanamine (32)
-0 | S NCy2
N~

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). White solid (63 mg, 52%)
TH NMR (600 MHz, CDCl;, ppm) 6 8.03 (d, J = 5.2 Hz, 1H), 6.89 (d, J = 5.3 Hz, 1H),
6.81 (s, 1H), 3.92 (s, 3H), 3.68 (s, 2H), 2.58-2.46 (m, 2H), 1.73 (t, 8H), 1.57 (t, 2H), 1.26—
1.13 (m, 8H), 1.08-0.97 (m, 2H).
13C NMR (150 MHz, CDCl;, ppm) & 164.5, 156.8, 146.1, 116.5, 109.3, 58.1, 53.3, 49.4,

42



31.9,26.4,26.2.
HRMS (ESI) caled for C;9H3;N,O [M+H]*: 303.2430; Found: 303.2426.

5-((dicyclohexylamino)methyl)furan-2-carbonitrile (33)
(0]

NC\@/\NCyg

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). White solid (48 mg, 42%)

TH NMR (600 MHz, CDCl;, ppm) & 7.00 (d, J = 3.4 Hz, 1H), 6.29 (d, J= 3.5 Hz, 1H),
3.74 (s, 2H), 2.56 (s, 2H), 1.73 (s, 8H), 1.58 (t, 2H), 1.26-1.16 (m, 8H), 1.11-0.93 (m, 2H).
13C NMR (150 MHz, CDCl3, ppm) & 164.2, 124.3, 123.2, 112.1, 107.9, 58.6, 43.9, 31.8,
26.3,26.1.

HRMS (ESI) caled for C;gH»7N,O [M+H]":287.2118; Found: 287.3113.

2-((dicyclohexylamino)methyl)benzonitrile (34)
CN

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (92 mg, 78%)

TH NMR (600 MHz, CDCl;, ppm) 6 7.75 (d, J = 7.9 Hz, 1H), 7.55 (d, J = 7.7 Hz, 1H),
7.50 (t,J=7.6 Hz, 1H), 7.24 (q, 1H), 3.94 (s, 2H), 2.52 (t, /= 11.2, 3.4 Hz, 2H), 1.74 (dd,
8H), 1.56 (d, J=13.0, 3.8 Hz, 2H), 1.31-1.09 (m, 8H), 1.08-0.93 (m, 2H).

13C NMR (150 MHz, CDCl;, ppm) & 148.1, 132.5, 132.4, 129.1, 126.6, 118.0, 111.0,
58.4,48.5,31.9,26.4,26.2.

HRMS (ESI) caled for C,0HpoN, [M+H]*: 297.2325; Found: 297.2320

4-((dicyclohexylamino)methyl)-2,5-dimethylbenzonitrile (35)

NC

The title compound purified by column chromatography (petroleum ether/EtOAc =
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10:1). White solid (109 mg, 84%)

TH NMR (600 MHz, CDCl3, ppm) & 7.54 (s, 1H), 7.29 (s, 1H), 3.67 (s, 2H), 2.59-2.46
(m, 5H), 2.26 (s, 3H), 1.74 (t, 8H), 1.58 (d, /= 12.8, 3.7 Hz, 2H), 1.30-1.12 (m, 8H), 1.10—
0.97 (m, 2H).

13C NMR (150 MHz, CDCls, ppm) 8 147.0, 138.9, 133.8, 133.2, 130.0, 118.9, 109.7,
58.3,47.7,31.8,26.4,26.2,20.2, 18.5.

HRMS (ESI) caled for C,,H33N, [M+H]*: 325.2638; Found: 325.2633.

methyl 4-((dicyclohexylamino)methyl)benzoate (36)

NCy2
_0

O
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). White solid (80 mg, 61%)
TH NMR (600 MHz, CDCl;, ppm) 6 7.94 (d, J = 7.8 Hz, 2H), 7.44 (d, J = 7.9 Hz, 2H),
3.90 (s, 3H), 3.78 (s, 2H), 2.51 (t, J=11.3, 5.6 Hz, 2H), 1.74 (t, J = 20.4, 12.9 Hz, 8H),
1.56 (d,J=15.0 Hz, 2H), 1.32—-1.11 (m, 8H), 1.08-0.98 (m, 2H).
13C NMR (150 MHz, CDCIl;, ppm) & 167.3, 149.8, 129.3, 128.1, 127.6, 58.0, 51.9,
50.1,31.9,26.4, 26.3.
HRMS (ESI) calcd for C,1H3;,NO, [M+H]": 330.2428; Found: 330.2424.

ethyl 4-((dicyclohexylamino)methyl)benzoate (37)

TﬁNCyz
\/O

@)
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (64.0 mg, 47%)
TH NMR (600 MHz, CDCl;, ppm) 6 7.95 (d, J = 8.1 Hz, 2H), 7.44 (d, J = 8.0 Hz, 2H),
436 (q, J= 7.1 Hz, 2H), 3.78 (s, 2H), 2.59-2.45 (m, 2H), 1.74 (q, J = 24.1, 14.8, 3.8 Hz,
8H), 1.56 (d, 2H), 1.38 (t,J= 7.1 Hz, 3H), 1.30-1.12 (m, 8H), 1.11-0.93 (m, 2H).
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I3C NMR (150 MHz, CDCls, ppm) 8 166.9, 149.6, 129.3, 128.4, 127.6, 60.7, 58.0, 50.1,
31.9,26.4,26.3, 14.4.
HRMS (ESI) caled for C,,H34NO, [M+H]": 344.2584; Found: 344.2579.

4-((isopropyl(((1R,4aS)-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10a-

octahydrophenanthren-1-yl)methyl)amino)methyl)benzonitrile (38)

SO
OPaoW

The title compound purified by column chromatography (petroleum ether/EtOAc =
5:1). Colorless oil (54.0 mg, 61%)

'TH NMR (600 MHz, CDCls, ppm) & 7.53 (d, J= 8.3 Hz, 2H), 7.47 (d, J= 8.0 Hz, 2H),
7.15(d,J=8.1 Hz, 1H), 6.98 (d, /= 8.2, 2.0 Hz, 1H), 6.84 (d, /= 2.0 Hz, 1H), 3.70 (t, 2H),
2.93-2.78 (m, 2H), 2.78-2.61 (m, 2H), 2.42 (d, /= 14.2 Hz, 1H), 2.33-2.19 (m, 2H), 1.85—
1.75 (m, 1H), 1.75-1.61 (m, 2H), 1.62-1.55 (m, 1H), 1.43 (t, /= 11.6, 9.3, 3.0 Hz, 2H),
1.39-1.26 (m, 2H), 1.22 (d, /= 6.9 Hz, 6H), 1.19 (s, 3H), 0.97 (dd, J = 13.3, 6.6 Hz, 6H),
0.88 (s, 3H).

13C NMR (150 MHz, CDCls, ppm) & 148.0, 147.7, 145.5, 134.6, 132.0, 128.7, 126.8,
123.9, 123.7, 119.2, 110.1, 62.2, 57.6, 52.5, 46.0, 38.5, 38.4, 37.6, 37.5, 33.4, 29.9,
25.7,24.0,24.0,19.3,19.2, 18.9, 18.8, 17.1.

HRMS (ESI) calcd for C51H43N, [M+H]*: 443.3420; Found: 443.3415.

tert-butyl(1R,5S)-3-(butyl(4-cyanobenzyl)amino)-8-azabicyclo[3.2.1]octane-8-

carboxylate (39)
Boc
N
N-"Bu

O

The title compound purified by column chromatography (petroleum ether/EtOAc =
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3:1). Colorless oil (48.0 mg, 60%)

TH NMR (600 MHz, CDCl;, ppm) 6 7.57 (d, J = 7.9 Hz, 2H), 7.43 (d, J = 7.8 Hz, 2H),
4.25 (s, 1H), 4.13 (s, 1H), 3.72-3.51 (m, 2H), 2.70-2.61 (m, 1H), 2.42 (t,J = 7.4 Hz, 2H),
233 (d,J=16.0 Hz, 1H), 2.24 (s, 1H), 2.09 (s, 1H), 1.98 (d, /= 16.5 Hz, 1H), 1.66 (d, /=
7.7 Hz, 1H), 1.61 (t,J= 8.0 Hz, 2H), 1.45 (d, /= 7.0 Hz, 2H), 1.37-1.21 (m, 12H), 0.83 (t,
J=17.3 Hz, 3H).

13C NMR (150 MHz, CDCls, ppm) 8 154.3, 147.4,132.1, 128.6,119.2, 110.3, 79.1, 54.7,
51.2,50.6,50.5,33.4,31.9,31.4,31.0,29.9, 28.5, 28.3, 20.4, 14.1.

HRMS (ESI) caled for C,4H3¢N30, [M+H]*: 398.2802; Found: 398.2797.

4-(1-methylindolin-2-yl)benzonitrile (40)

N
O O CN
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). White solid (40 mg, 86%)
TH NMR (600 MHz, CDCl;, ppm) 6 7.67 (d, J= 8.2, 1.6 Hz, 2H), 7.57 (d, 2H), 7.17 (t,J
=7.7 Hz, 1H), 7.08 (d, J= 7.1 Hz, 1H), 6.76 (t,J = 7.4 Hz, 1H), 6.57 (d, J= 7.8 Hz, 1H),
4.43 (t,J=10.8,9.1 Hz, 1H), 3.38 (dd, J = 15.6, 8.9 Hz, 1H), 2.87 (dd, /= 15.7, 11.0 Hz,
1H), 2.63 (s, 3H).
13C NMR (150 MHz, CDCl;, ppm) & 153.0, 148.4, 132.6, 128.0, 128.0, 127.9, 124.1,
118.9,118.7,111.4,107.5,71.7, 39.5, 34.6.
HRMS (ESI) caled for C;7H;sNO, [M+H]*:268.1332; Found: 268.1330.

4-(1-methyl-1,2,3,4-tetrahydroquinolin-2-yl)benzonitrile (41)

CN
|
CL
The title compound purified by column chromatography (petroleum ether/EtOAc =

10:1). White solid (42 mg, 85%)
TH NMR (600 MHz, CDCls, ppm) 6 7.62 (d, J = 8.2, 2.2 Hz, 2H), 7.32 (d, J = 8.2, 2.2
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Hz, 2H), 7.20 (t, /= 8.0 Hz, 1H), 7.01 (d,J= 7.7 Hz, 1H), 6.75-6.61 (m, 2H), 4.55 (d, 1H),
2.89 (d,J=2.2 Hz, 3H), 2.66 (d, 1H), 2.52 (t, 1H), 2.30-2.18 (m, 1H), 2.13-1.91 (m, 1H).
13C NMR (150 MHz, CDCls, ppm) & 150.0, 145.5, 132.4, 128.6, 127.6, 127.4, 122.3,
118.9,116.3,110.8, 110.3, 63.2, 37.9, 29.8, 24.0.

4-((2,3,4,5-tetrahydro-1H-benzo[b]azepin-1-yl)methyl)benzonitrile (42)

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (65 mg, 62%)

'TH NMR (600 MHz, CDCls, ppm) & 7.67 (d, J= 8.4 Hz, 2H), 7.61 (d, J= 8.1 Hz, 2H),
7.24 (dd,J=17.6, 1.7 Hz, 1H), 7.08 (dd, /= 7.3, 1.6 Hz, 1H), 7.01-6.92 (m, 2H), 4.08 (t, J
=5.5,3.9 Hz, 1H), 3.15-2.84 (m, 1H), 2.69 (s, 3H), 2.67-2.56 (m, 1H), 1.91-1.79 (m, 1H),
1.77-1.61 (m, 1H), 1.56 (s, 1H), 1.54—1.44 (m, 1H).

13C NMR (150 MHz, CDCl;, ppm) & 149.7, 148.8, 134.0, 132.3, 128.8, 128.0, 127.2,
121.9,119.1, 118.2, 110.5, 66.7, 40.0, 31.6, 30.4, 19.5.

HRMS (ESI) caled for CigH gN, [M+H]" :263.1542; Found:263.1538.

4-((3,4,5,6-tetrahydrobenzo[b]azocin-1(2H)-yl)methyl)benzonitrile (43)
CN

CO)
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (50 mg, 89%)

TH NMR (600 MHz, CDCls, ppm) 8 7.59 (q, J = 8.2 Hz, 4H), 7.21 (d, J = 3.9 Hz, 2H),
7.16 (d,J = 7.4 Hz, 1H), 7.12-7.06 (m, 1H), 4.21 (s, 2H), 2.95-2.86 (m, 2H), 2.72 (t, J =
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5.9 Hz, 2H), 1.78-1.67 (m, 2H), 1.65-1.56 (m, 2H), 1.26-1.17 (m, 2H).

13C NMR (150 MHz, CDCls, ppm) & 149.4, 145.8, 142.7, 132.1, 129.7, 129.2, 127.2,
125.5,122.5,119.1, 110.6, 60.6, 59.6, 32.8, 32.7, 28.2, 26.7.

HRMS (ESI) caled for Ci9Hy N, [M+H]" :277.1699; Found:277.1694.

4-(1-ethylindolin-2-yl)benzonitrile (44)

N
O O CN
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). White solid (40 mg, 79%)
TH NMR (600 MHz, CDCls, ppm) 6 7.66 (d, 2H), 7.56 (d, 2H), 7.14 (t,J= 7.6 Hz, 1H),
7.05(d,J=7.3,13 Hz 1H), 6.71 (t, J=7.4, 1.0 Hz, 1H), 6.54 (d,J=7.8 Hz, 1H), 4.72 (t,
J=9.8 Hz, 1H), 3.41 (dd, J=15.7, 9.3 Hz, 1H), 3.33-3.17 (m, 1H), 3.05-2.91 (m, 1H),
2.86 (dd,J=15.5,10.2, 1.1 Hz, 1H), 1.03 (t, /= 7.2 Hz, 3H).
13C NMR (150 MHz, CDCl;, ppm) & 151.5, 149.1, 132.5, 128.0, 127.9, 127.8, 124.2,
118.9,118.0,111.4, 107.1, 67.6, 40.7, 39.6, 10.6.
HRMS (ESI) caled for Ci7H 7N, [M+H]":249.1386; Found: 249.1385.

4-(1-butylindolin-2-yl)benzonitrile (45)

N
(TS Con
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (48 mg, 86%)
TH NMR (600 MHz, CDCls, ppm) 6 7.65 (d, 2H), 7.53 (d, 2H), 7.13 (t, 1H), 7.04 (d, J =
7.2, 1.3 Hz, 1H), 6.70 (t, J=7.4, 1.0 Hz, 1H), 6.51 (d, /= 7.8 Hz, 1H), 4.71 (t,J = 9.6 Hz,
1H), 3.43 (dd, J=15.8,9.4 Hz, 1H), 3.16-3.02 (m, 1H), 2.94-2.79 (m, 2H), 1.53-1.37 (m,
2H), 1.36-1.17 (m, 2H), 0.86 (t,J= 7.4 Hz, 3H).
13C NMR (150 MHz, CDCls, ppm) & 152.0, 149.2, 132.5, 128.0, 127.9, 127.5, 124.2,
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1189,117.8,111.4,106.8, 68.4,46.9, 39.6, 28.3, 20.5, 13.9.
HRMS (ESI) caled for Ci9Hy N, [M+H]™:277.1699; Found: 277.1697.

4-(1-pentylindolin-2-yl)benzonitrile (46)

N
O on
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (45 mg, 77%)
TH NMR (600 MHz, CDCls, ppm) 6 7.65 (d, 2H), 7.53 (d, 2H), 7.13 (t, /= 7.7, 1.1 Hz,
1H), 7.04 (d, J=7.2, 1.3 Hz, 1H), 6.69 (t, /= 7.3, 0.9 Hz, 1H), 6.51 (d, /= 7.8 Hz, 1H),
4.70 (t,J=9.6 Hz, 1H), 3.42 (dd, /= 15.7, 9.4 Hz, 1H), 3.16-3.03 (m, 1H), 2.92-2.78 (m,
2H), 1.52-1.39 (m, 2H), 1.30-1.16 (m, 4H), 0.84 (t,J= 7.1 Hz, 3H).
13C NMR (150 MHz, CDCl;, ppm) 8 150.4, 144.4, 132.3, 129.1, 127.6, 127.5, 121.7,
119.0,115.6,110.7, 110.1, 61.3, 50.3, 29.3, 26.4, 23.6, 22.6, 14.1.
HRMS (ESI) caled for C,0Hp3N, [M+H]™:291.1856; Found: 291.1852.

4-(1-isopropylindolin-2-yl)benzonitrile (47)

N
(L~ )
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). White solid (47 mg, 90%)
TH NMR (600 MHz, CDCl;, ppm) 8 7.63 (d, 2H), 7.56 (d, 2H), 7.12 (t, /= 7.8, 1.2 Hz,
1H), 7.01 (d, 1H), 6.70 (t, J= 7.3, 0.9 Hz, 1H), 6.63 (d, J= 7.9 Hz, 1H), 4.79 (t, /= 10.1,
8.9 Hz, 1H), 3.69-3.56 (m, 1H), 3.49 (dd, /= 16.0, 10.1 Hz, 1H), 2.80 (dd, J = 16.0, 8.9,
1.1 Hz, 1H), 1.22 (d, J= 6.8 Hz, 3H), 0.97 (d, J = 6.9 Hz, 3H).
13C NMR (150 MHz, CDCls, ppm) & 152.0, 151.1, 132.5, 127.9, 127.7, 127.6, 124.3,
119.0, 118.0, 111.0, 108.6, 64.7, 48.6,40.2, 19.7, 19.0.
HRMS (ESI) caled for CigH 9N, [M+H]™:263.1543; Found: 263.1541.
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4-(1-cyclohexylindolin-2-yl)benzonitrile (48)

N
O O CN
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (55 mg, 90%)
'TH NMR (600 MHz, CDCls, ppm) & 7.62 (d, J= 8.1 Hz, 2H), 7.53 (d, J = 8.0 Hz, 2H),
7.11 (t,J="7.7Hz, 1H), 6.99 (d, /= 7.0 Hz, 1H), 6.67 (t, /= 7.3 Hz, 1H), 6.61 (d,J=7.9
Hz, 1H), 4.85 (t,J=10.3, 8.3 Hz, 1H), 3.51 (dd, J=16.1, 10.3 Hz, 1H), 3.23 (tt, /= 12.0,
3.5Hz, 1H), 2.77 (dd, J=16.0, 8.2 Hz, 1H), 1.92-1.74 (m, 2H), 1.74-1.64 (m, 1H), 1.64—
1.55 (m, 2H), 1.54-1.42 (m, 1H), 1.29-1.15 (m, 2H), 1.12-0.96 (m, 2H).
13C NMR (150 MHz, CDCls, ppm) & 152.4, 151.2, 132.5, 127.7, 127.6, 127.4, 124.3,
119.0,117.7,110.9, 108.1, 64.4, 57.5,40.2, 31.2, 28.9, 26.3, 26.1, 25.8.
HRMS (ESI) caled for C,;Hp3N, [M+H]™:303.1856; Found: 303.1853.

4-(1-benzylindolin-2-yl)benzonitrile (49)

N
S Con
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (54 mg, 86%)
TH NMR (600 MHz, CDCls, ppm) 6 7.52 (d, 2H), 7.42 (d, 2H), 7.21-7.07 (m, 5H), 6.99
(t,J=7.7Hz, 2H), 6.64 (t, /J=7.4,1.0 Hz, 1H), 6.39 (d, 1H), 4.58 (t, /= 9.6 Hz, 1H), 4.27
(d,J=15.8 Hz, 1H), 3.89 (d, /= 15.7 Hz, 1H), 3.34 (dd, /= 15.7, 9.3 Hz, 1H), 2.85 (dd, J
=15.7,10.0, 1.2 Hz, 1H).
13C NMR (150 MHz, CDCl;, ppm) & 152.1, 148.4, 137.7, 132.6, 132.4, 128.6, 128.2,
127.9,127.7,127.2,124.3, 118.8, 118.6, 111.5, 107.8, 68.7, 51.4, 39.5.
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4-(1-ethyl-1,2,3,4-tetrahydroquinolin-2-yl)benzonitrile (50)
K i CN
CC

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (47 mg, 90%)

TH NMR (600 MHz, CDCl;, ppm) 6 7.59 (d, 2H), 7.33 (d, J= 8.1 Hz, 2H), 7.16 (t, J =
7.8,1.6 Hz, 1H), 6.99 (d,/=7.3, 1.5 Hz, 1H), 6.75 (d,J=8.2 Hz, 1H), 6.64 (t,J=7.3, 1.1
Hz, 1H), 4.64 (t,J=4.5 Hz, 1H), 3.62-3.46 (m, 1H), 3.12-2.95 (m, 1H), 2.60 (dt,J=15.8,
4.3 Hz, 1H), 2.51-2.37 (m, 1H), 2.23-2.08 (m, 1H), 2.06-1.97 (m, 1H), 1.14 (t, /=7.1 Hz,
3H).

13C NMR (150 MHz, CDCl;, ppm) 8 150.0, 145.5, 132.4, 128.6, 127.6, 127.4, 122.3,
118.9,116.3,110.8, 110.3, 63.2, 37.9, 29.8, 24.0.

HRMS (ESI) caled for CgH 9N, [M+H]":263.1543; Found: 263.1541.

4-(1-isopropyl-1,2,3,4-tetrahydroquinolin-2-yl)benzonitrile (51)

Y CN
co
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (50 mg, 90%)

TH NMR (600 MHz, CDCl;, ppm) 6 7.55 (d, 2H), 7.33 (d, J= 8.2 Hz, 2H), 7.17 (t, J =
8.0, 1.7 Hz, 1H), 6.99 (d, /= 7.3 Hz, 1H), 6.92 (d, /= 8.4 Hz, 1H), 6.64 (t,J="7.3, 1.0 Hz,
1H), 4.78 (t,J= 3.9 Hz, 1H), 4.46-4.16 (m, 1H), 2.56 (d, /= 16.2, 3.6 Hz, 1H), 2.43-2.25
(m, 1H), 2.10-1.89 (m, 2H), 1.22 (d, /= 6.5 Hz, 3H), 1.02 (d, /= 6.8 Hz, 3H).

13C NMR (150 MHz, CDCls, ppm) & 152.1, 144.3, 132.1, 129.7, 127.5, 127.4, 122.2,
119.1,115.7,111.5, 110.3, 53.9, 48.4, 28 .2, 23.4, 21.1, 19.0.

HRMS (ESI) calcd for C9H, N, [M+H]*:277.1699; Found: 277.1697.

4-(1-benzyl-1,2,3,4-tetrahydroquinolin-2-yl)benzonitrile (52)
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The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (56 mg, 86%)

TH NMR (600 MHz, CDCl;, ppm) 6 7.58 (d, J= 8.1 Hz, 2H), 7.33-7.26 (m, 4H), 7.23 (t,
1H), 7.19 (d, J = 7.6 Hz, 2H), 7.04 (t, 1H), 7.01 (d, J = 7.4 Hz, 1H), 6.65 (t, /= 7.3 Hz,
1H), 6.61 (d, J = 8.3 Hz, 1H), 4.80-4.67 (m, 2H), 4.14 (d, /= 17.3 Hz, 1H), 2.64 (dt, J =
16.0,4.1 Hz, 1H), 2.52 (ddd, J=16.3, 12.6, 4.4 Hz, 1H), 2.41-2.28 (m, 1H), 2.15-1.99 (m,
1H).

13C NMR (150 MHz, CDCls, ppm) & 149.8, 144.7, 138.0, 132.4, 129.1, 128.8, 127.7,
127.6,127.1,126.4,121.8,118.9, 116.4, 111.0, 110.8, 61.2, 53.0, 29.1, 23 .4.

4-(1-butyl-1,2,3,4-tetrahydroquinolin-2-yl)benzonitrile (53)

U
o
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (52 mg, 89%)

TH NMR (600 MHz, CDCl;, ppm) 8 7.59 (d, 2H), 7.30 (d, 2H), 7.16 (t, /= 7.8, 1.6 Hz,
1H), 6.98 (d, /= 7.3, 1.5 Hz, 1H), 6.72 (d, J = 8.2 Hz, 1H), 6.64 (t, /= 7.3, 1.1 Hz, 1H),
4.65 (t,J=4.4 Hz, 1H), 3.56-3.40 (m, 1H), 2.98-2.85 (m, 1H), 2.60 (dt, /= 16.0,4.2 Hz,
1H), 2.49-2.37 (m, 1H), 2.26-2.12 (m, 1H), 2.07-1.95 (m, 1H), 1.71-1.52 (m, 2H), 1.41—
1.22 (m, 2H), 0.93 (t,J= 7.4 Hz, 3H).

13C NMR (150 MHz, CDCl;, ppm) 8 150.4, 144.4, 132.3, 129.1, 127.6, 127.5, 121.7,
119.0, 115.7,110.7, 110.2, 61.3, 50.0, 29.0, 28.9, 23.6, 20.3, 14.0.

4-(1,2-dimethylindolin-2-yl)benzonitrile (54)
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The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (33 mg, 67%)
'TH NMR (600 MHz, CDCl;, ppm) & 7.63 (dd, J=9.4, 7.4 Hz, 4H), 7.15 (t,J= 7.8 Hz,
1H), 7.03 (d, J= 7.2 Hz, 1H), 6.69 (t, /= 7.4 Hz, 1H), 6.44 (d, J = 7.8 Hz, 1H), 3.09 (s,
2H), 2.59 (s, 3H), 1.59 (s, 3H).
13C NMR (150 MHz, CDCls, ppm) & 152.2, 151.4, 132.3, 128.0, 127.0, 126.6, 124.2,
118.9,117.6,110.7, 106.2, 70.3, 47.2, 29.5, 20.7.
HRMS (ESI) caled for Ci7H 7N, [M+H]":249.1386; Found: 2249.1385.

2-(4-cyanophenyl)-1-methylindoline-6-carbonitrile (55)
Na N/

OO
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (32 mg, 62%)
'TH NMR (600 MHz, CDCl3, ppm) 6 7.68 (d, 2H), 7.51 (d, J = 8.1 Hz, 2H), 7.09 (d, J =
7.4 Hz, 1H), 7.02 (d, J= 7.4, 1.3 Hz, 1H), 6.66 (s, 1H), 4.56 (t, J=9.8 Hz, 1H), 3.45 (dd,
J=16.5,9.2 Hz, 1H), 2.89 (dd, /= 16.6, 10.5, 1.4 Hz, 1H), 2.64 (s, 3H).
13C NMR (150 MHz, CDCl;, ppm) & 153.1, 147.1, 133.4, 132.8, 127.8, 124.5, 123.2,

119.7,118.6,112.0, 111.5, 109.0, 70.9, 39.2, 33.8.
HRMS (ESI) caled for Ci7H 4N; [M+H]":260.1182; Found: 260.1181.

4-(5-bromo-1-methylindolin-2-yl)benzonitrile (56)

/
N
e

The title compound purified by column chromatography (petroleum ether/EtOAc =

Br

10:1). Colorless oil (44 mg, 75%)
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TH NMR (600 MHz, CDCl;, ppm) 8 7.66 (d, 2H), 7.53 (d, 2H), 7.23 (d, J= 8.3, 2.0 Hz,
1H), 7.14 (s, 1H), 6.40 (d, /= 8.3 Hz, 1H), 4.44 (dd, J=10.7, 9.0 Hz, 1H), 3.35 (dd, J =
15.9,9.0 Hz, 1H), 2.84 (dd, J=16.0, 10.8, 1.2 Hz, 1H), 2.59 (s, 3H).

13C NMR (150 MHz, CDCl;, ppm) & 152.0, 147.6, 132.6, 130.5, 130.1, 127.9, 127.1,
118.7,111.7,110.2, 108.7, 71.5, 39.0, 34.4.

HRMS (ESI) caled for Ci¢H4BrN, [M+H]":313.0335; Found: 313.0333.

methyl 2-(4-cyanophenyl)-1-methylindoline-5-carboxylate (57)

/
o~
CN
_0
@)
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (52 mg, 88%)
TH NMR (600 MHz, CDCls, ppm) 8 7.66 (d, 2H), 7.53 (d, 2H), 7.45 (d,J=17.6, 1.5 Hz,
1H), 7.15 (s, 1H), 7.08 (d, J= 7.6 Hz, 1H), 4.49 (t,J=10.7, 8.9 Hz, 1H), 3.90 (s, 3H), 3.41
(dd, J=16.3,9.0 Hz, 1H), 2.92-2.81 (m, 1H), 2.65 (s, 3H).
13C NMR (150 MHz, CDCls, ppm) & 167.5, 153.1, 147.8, 133.4, 132.6, 130.1, 127.9,
123.7,120.8, 118.7, 111.7, 107.6, 71.4, 52.1, 39.3, 34.3.
HRMS (ESI) caled for C;gH17N,O, [M+H]*:293.1285; Found: 293.1281.

1-methyl-2-(pyridin-4-yl)indoline (58)

N/ —
O
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (22 mg, 51%)
TH NMR (600 MHz, CDCl;, ppm) 6 8.60 (d, 2H), 7.37 (d, 2H), 7.16 (t, 1H), 7.07 (d, 1H),
6.75 (td,J=17.4, 1.0 Hz, 1H), 6.56 (d, /= 7.8 Hz, 1H), 4.35 (dd, /=11.0, 9.0 Hz, 1H), 3.38
(dd, J=15.6,9.0 Hz, 1H), 2.86 (dd, /= 15.5, 11.0, 1.2 Hz, 1H), 2.64 (s, 3H).
13C NMR (150 MHz, CDCl;, ppm) & 150.4, 128.3, 126.3, 124.5, 119.7, 118.3, 116.5,
108.3,56.4, 34.3,34.2.
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5-(1-methylindolin-2-yl)furan-2-carbonitrile (59)

N o_ CN
N

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). White solid (35 mg, 77%)

TH NMR (600 MHz, CDCl;, ppm) 8 7.16 (t,J= 7.7 Hz, 1H), 7.13-7.07 (m, 2H), 6.77 (t,
J=115,2.0 Hz, 1H), 6.55 (d, J= 7.8, 1.9 Hz, 1H), 6.44 (s, 1H), 4.44 (t,J=9.8, 1.9 Hz,
1H), 3.37 (dd, 1H), 3.14 (dd, J= 15.6, 10.3 Hz, 1H), 2.73 (s, 3H).

13C NMR (150 MHz, CDCls, ppm) & 161.1, 152.0, 128.0, 127.4, 125.7, 124.2, 122.9,
119.0, 111.5, 108.6, 107.9, 64.4, 35.6, 34.9.

HRMS (ESI) caled for Ci4H3N,O [M+H]":225.1022; Found: 225.1021.

2-(1-methylindolin-2-yl)benzonitrile (60)
/ NG

(00

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). White solid (29 mg, 62%)

TH NMR (600 MHz, CDCls, ppm) & 7.77 (d, J= 7.9 Hz, 1H), 7.69 (d, J= 7.8 Hz, 1H),
7.63 (t,J=7.8 Hz, 1H), 7.40 (t,J= 7.7, 1.9 Hz, 1H), 7.17 (t,J = 7.8 Hz, 1H), 7.08 (d, J =
7.3 Hz, 1H), 6.76 (t,J=7.4, 2.0 Hz, 1H), 6.58 (d, 1H), 4.84 (t, 1H), 3.60 (dd, 1H), 2.85 (t,
1H), 2.68 (s, 3H).

13C NMR (150 MHz, CDCl;, ppm) & 152.9, 146.9, 133.4, 133.1, 129.5, 127.9, 127.7,
127.2,124.2,118.8, 117.5, 111.8, 107.6, 69.5, 38.5, 34.9.

HRMS (ESI) caled for Ci¢H 5N, [M+H]":235.1230; Found: 235.1228.

2,5-dimethyl-4-(1-methylindolin-2-yl)benzonitrile (61)
N
o
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The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (38 mg, 73%)

TH NMR (600 MHz, CDCls, ppm) & 7.58 (s, 1H), 7.42 (s, 1H), 7.18 (t,J= 7.8 Hz, 1H),
7.08 (d,J=7.2 Hz, 1H), 6.76 (t,J=7.4,2.1 Hz, 1H), 6.60 (d, /= 8.6 Hz, 1H), 4.60 (t, 1H),
3.45(dd,J=15.7,9.1 Hz, 1H), 2.73 (dd, J=15.3, 11.5 Hz, 1H), 2.66 (s, 3H), 2.52 (s, 3H),
2.36 (s, 3H).

13C NMR (150 MHz, CDCl;, ppm) & 153.1, 146.2, 140.0, 134.2, 134.0, 128.1, 127.9,
127.6,124.2,118.6, 118.4, 111.1, 107.6, 68.3, 37.5, 35.0, 20.2, 18.4.

HRMS (ESI) caled for CigH 9N, [M+H]":263.1543; Found: 263.1541.

methyl 4-(1-methylindolin-2-yl)benzoate (62)

N O
(-0
The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (22 mg, 40%)
TH NMR (600 MHz, CDCl;, ppm) 6 8.05 (d, 2H), 7.52 (d, J= 8.2 Hz, 2H), 7.16 (t, J =
7.7 Hz, 1H), 7.07 (d, J = 7.2 Hz, 1H), 6.74 (t, J = 7.4 Hz, 1H), 6.55 (d, J = 7.8 Hz, 1H),
4.42 (t, 1H), 3.93 (s, 3H), 3.36 (dd, /= 15.7, 8.9 Hz, 1H), 2.90 (dd, J=15.6, 11.1 Hz, 1H),
2.62 (s, 3H).
13C NMR (150 MHz, CDCl;, ppm) & 167.0, 153.2, 148.0, 130.0, 129.5, 128.2, 127.8,
127.3,124.1,118.4,107.3, 71.8, 52.1, 39.5, 34.5.
HRMS (ESI) caled for C;7H;sNO, [M+H]*:268.1332; Found: 268.1330.

ethyl 4-(1-methylindolin-2-yl)benzoate (63)

The title compound purified by column chromatography (petroleum ether/EtOAc =
10:1). Colorless oil (28 mg, 50%)
'"H NMR (600 MHz, CDCl;, ppm) 6 8.06 (d, 2H), 7.52 (d, J= 7.8 Hz, 2H), 7.16 (t, J =
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7.7 Hz, 1H), 7.07 (d, J = 7.5 Hz, 1H), 6.74 (t, J = 7.4 Hz, 1H), 6.55 (d, J = 7.8 Hz, 1H),
4.47-4.35 (m, 3H), 3.36 (dd, /= 15.9, 9.0 Hz, 1H), 2.90 (dd, J = 15.6, 11.1 Hz, 1H), 2.62
(s, 3H), 1.41 (t, 3H).

13C NMR (150 MHz, CDCl;, ppm) & 166.5, 153.2, 147.9, 130.0, 129.9, 128.2, 127.8,
127.2,124.1,118.4,107.3,71.9, 61.0, 39.5, 34.5, 14 4.

HRMS (ESI) caled for CgHy)NO, [M+H]":282.1489; Found: 282.1486.
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8. NMR Spectra

4-((dibutylamino)methyl)benzonitrile (1)
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4-((dipropylamino)methyl)benzonitrile (2)
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4-((diethylamino)methyl)benzonitrile (3)

101
w0t
w01
€0°1
Y01
v0°1

6v'T
6v°'T
0s°T
0s°T

—T6r9

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

0811 —

-10

20 10

30

s
15T
T
€S°T

65°€ —

SYL
Ly'L /
8S°L

AN

T
ey

Fare

— ch.N

40 35 3.0

4.5

6.0 55 50

6.5

7.0

7.5

€0t

9€°LS —

80

PO

0

6V 01T —

1

110

rerr —

T
120

g_’

T
130

TOTET

61°9%1 —

T
140

o

BSL
6S°L \

6S°L

00T

8.0

8.5

9.0

0.0 9.5

T
160

170

i

180

T
190

T
200

21

61



62



4-((diisopropylamino)methyl)benzonitrile (4)
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4-((dioctylamino)methyl)benzonitrile (5)
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4-((ethyl(methyl)amino)methyl)benzonitrile (6)
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4-((isopropyl(methyl)amino)methyl)benzonitrile (7)
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4-((butyl(pentyl)amino)methyl)benzonitrile (8)
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4-((dicyclohexylamino)methyl)benzonitrile (9)
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4-((cyclohexyl(cyclopentyl)amino)methyl)benzonitrile (10)
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4-((cycloheptyl(cyclohexyl)amino)methyl)benzonitrile (11)

€0°1 q
€11
88
9TI°1 |
8T°1
611
0TI
PEL
SET
9€°1

-0

0.0

0.5

1.0

IETH
LET >
8€°1 7
€71
€71
et
Ha%
SP1 ]
91 ]
Lr'1 ]

1.5

2.0

2.5

8t°1L
6v°1L |
em.l
1s°1
s
w©l
wl
€51
vS'L
veL
sS°1
SS°1
LS
8S°1
09°1
09°1
191
w91
w9l
€9°1
€9°1
v9°1L
Y91
i
w
€L°1
7
LLY
6L’
08°1L ﬁ
08’1
181
181
(441
(48]
€8°1
(U4
Iz
€L'T
vLT
SL'E
8v°L
6v°L
SS°L
9¢°L

A\

E90C

7 90T
00T

40 35 3.0

4.5

5.0

95 90 85 80 75 70 65 60 55

10.0

(=1

!

)

(=1

08! ]
PIST
0€°ST

(=3

£6°9T “ Ll
76°0€

0T'ze AO..

e — =3

61°6¥ 2

69°LS ~\_

r78s 2

2

3

(=3

<

=1

(=1

08°80T — —

PESIT — Q

6T°LTT — m

S8°0€T — —

=3

<

18°8F1 — z "

N 2

(=3

\_/ =

(=3

%

=)

N

(=3

S

9]

(=1

o\l

76



77



4-((cyclohexyl(cyclooctyl)amino)methyl)benzonitrile (12)
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4-((cyclohexyl(methyl)amino)methyl)benzonitrile (13)
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4-((cyclohexyl(pentyl)amino)methyl)benzonitrile (14)
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4-((cyclohexyl(isopropyl)amino)methyl)benzonitrile (15)
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4-((tert-butyl(cyclohexyl)amino)methyl)benzonitrile (16)
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1-ylmethyl)benzonitrile (18)
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4-((methyl(phenyl)amino)methyl)benzonitrile (19)
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4-((ethyl(phenyl)amino)methyl)benzonitrile (20)
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4-((isopropyl(phenyl)amino)methyl)benzonitrile (21)
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4-((benzyl(phenyl)amino)methyl)benzonitrile (22)
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4-((tert-butyl(1-phenylethyl)amino)methyl)benzonitrile (23)

SO°1 ~

mm‘—/

9€'1 —

08¢ —

o'y
1844

wr \
Rag

wL
vo°'L
SO°L
90°L
80°L
L Al
€I°L
vl
SIL
1L
€TL
9TL
LTL

A\

I

e
Fsee

Ll

— Fsoz

= Feox

0°€
- mwcd
0T
0°C

'

20 15 1.0 05 00 -05 -

2.5

3.0

3.5

4.0

4.5

6.0 55 5.0

6.5

7.0

7.5

8.0

8.5

9.0

10.0 9.5

-10

10

°E8T —

30

40

8T —

50

TLES ~
sTss

90 80

00

SI'80T —

110

TESH

LESTI /
857971 /

069C1

120

130

wroer

6v PP —
61°0ST —

14

150

160

170

180

19

210 200

98



99



4-((allyl(methyl)amino)methyl)benzonitrile (24)
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4-((adamantan-1-yl(isopropyl)amino)methyl)benzonitrile (25)
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tert-butyl 3-((4-cyanobenzyl)(cyclohexyl)amino)propanoate (26)
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4-(((4,4-diethoxybutyl)(methyl)amino)methyl)benzonitrile (27)
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1-carboxylate (28)

iperidine-

ethyl 4-(tert-butyl(4-cyanobenzyl)amino)p
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in-4-yl)amino)methyl)benzonitrile (29)
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N-cyclohexyl-N-(pyridin-4-ylmethyl)cyclohexanamine (30)
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@31

-amine

N-butyl-N-(pyridin-4-ylmethyl)butan-1
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N-cyclohexyl-N-((2-methoxypyridin-4-yl)methyl)cyclohexanamine (32)
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5-((dicyclohexylamino)methyl)furan-2-carbonitrile (33)
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2-((dicyclohexylamino)methyl)benzonitrile (34)
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4-((dicyclohexylamino)methyl)-2,5-dimethylbenzonitrile (35)
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methyl 4-((dicyclohexylamino)methyl)benzoate (36)
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ethyl 4-((dicyclohexylamino)methyl)benzoate (37)
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4-((isopropyl(((1R,4aS)-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10a-

octahydrophenanthren-1-yl)methyl)amino)methyl)benzonitrile (38)
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(1R,5S)-3-(butyl(methyl)amino)-8-azabicyclo[3.2.1]octane-8-carboxylate

tert-butyl
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4-(1-methylindolin-2-yl)benzonitrile (40)
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4-(1-methyl-1,2,3,4-tetrahydroquinolin-2-yl)benzonitrile (41)
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4-((2,3,4,5-tetrahydro-1H-benzo[b]azepin-1-yl)methyl)benzonitrile (42)
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4-((3,4,5,6-tetrahydrobenzo[b]azocin-1(2H)-yl)methyl)benzonitrile (43)
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4-(1-ethylindolin-2-yl)benzonitrile (44)
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4-(1-butylindolin-2-yl)benzonitrile (45)
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4-(1-pentylindolin-2-yl)benzonitrile (46)
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4-(1-isopropylindolin-2-yl)benzonitrile (47)
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4-(1-cyclohexylindolin-2-yl)benzonitrile (48)
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4-(1-benzylindolin-2-yl)benzonitrile (49)
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4-(1-ethyl-1,2,3,4-tetrahydroquinolin-2-yl)benzonitrile (50)

F60°'L

20 15 1.0 05 00 -05

2.5

3.0

-10

10

Lo dih L

[

3.5

4.0

4.5

AN —

o
=
=-
e

6.0 55 50

6.5

7.0

7.5

8.0

8.5

9.0

10.0 9.5

oL —
(=3
(o]
PLET —
. (=3
9767 — 2
g
0Ty —
(=3
vy
(=3
6509 — °
2
o«
(=)}
(=3
STON
9L 0TE =
€L°STI— -
F6BIT =
STt
LSLT~ )
60621~ 2
g
R0PPL —
(=3
z
LS0ST— \ b4
(=3
/‘ <
c
(=3
o)
Z
(=3
[=)}
(=3
(=3
N
IS

151



152



4-(1-isopropyl-1,2,3,4-tetrahydroquinolin-2-yl)benzonitrile (51)
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4-(1-benzyl-1,2,3,4-tetrahydroquinolin-2-yl)benzonitrile (52)
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4-(1-butyl-1,2,3,4-tetrahydroquinolin-2-yl)benzonitrile (53)
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4-(1,2-dimethylindolin-2-yl)benzonitrile (54)
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2-(4-cyanophenyl)-1-methylindoline-6-carbonitrile (55)
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4-(5-bromo-1-methylindolin-2-yl)benzonitrile (56)
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methyl 2-(4-cyanophenyl)-1-methylindoline-5-carboxylate (57)
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1-methyl-2-(pyridin-4-yl)indoline (58)
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5-(1-methylindolin-2-yl)furan-2-carbonitrile (59)
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2-(1-methylindolin-2-yl)benzonitrile (60)
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2,5-dimethyl-4-(1-methylindolin-2-yl)benzonitrile (61)
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methyl 4-(1-methylindolin-2-yl)benzoate (62)
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ethyl 4-(1-methylindolin-2-yl)benzoate (63)
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4-((dicyclohexylamino)methyl-d2)benzonitrile (9-d,)
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