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1. General information

All chemicals were purchased from Adamas Reagent, energy chemical company, 

J&K Scientific Ltd, Bide Pharmatech Ltd and Tansoole. The reagents and solvents 

were purchased from commercial suppliers and used without further purification. 

Reactions were monitored by TLC or GC-MS analysis. Flash column chromatography 

was performed over silica gel (200-300 mesh).

1H-NMR and 13C-NMR spectra were recorded in CDCl3 on a Bruker Avance III 

500MHz NMR spectrometer (500 MHz 1H, 125 MHz 13C) at room temperature. 

Chemical shifts were reported in ppm on the scale relative to CDCl3 (δ = 7.26 for 1H-

NMR , δ = 77.00 for 13C-NMR) as an internal reference. High resolution mass spectra 

were recorded using a Thermo Fisher Scientific LTQ FT Ultra or Waters Micromass 

GCT Premier instrument. Coupling constants (J) were reported in Hertz (Hz).
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2. Screening of Conditions

Table S1 Optimization of the reaction with 1a and MeCOOH
H
N

MeCOOH

Additive
Reductant

CH3CN, 60 oC, 5h

N N

O
1a 2a 3a

Entrya Additive Yieldb(%)
2a 3a

1
2
3
4
5
6
7
8

11
12

[RuCl2(p-cymene)]2(3 %) trace 0
[RuCl2(p-cymene)]2(3 %) 21 0

Pd(OAc)2(10 %) 14
23

0
0

10 0
042

66
97(89c)

trace
0

13

Reductant

Fe(acac)3(10 %)
CuSO4(10 %)

[RuCl2(p-cymene)]2(3 %)
H3B•NH3
H3B•NH3

H3B•NH3

52
62

trace

HBF4(100 %)
59
38

CuSO4(10 %)
Cu(OAc)2.H2O(10 %)

HNTf2(100 %)

14
15

MSA(100 %)
MSA(200 %)

0
0

trace

0
trace

B2pin2
B2(OH)4
B2(OH)4
B2(OH)4
B2(OH)4
H3B•NH3

H3B•NH3
H3B•NH3
H3B•NH3
H3B•NH3

aReaction conditions: 1a(0.2 mmol), MeCOOH(3.0 equiv), Reductant(2.0
equiv), CH3CN(1 mL), under N2. bDetermined by GC using n-dodecane as an
internal standard. cIsolated yield.

0 09 Cs2CO3(100 %)H3B•NH3
trace 010 DBU(100 %)H3B•NH3

BF3•Et2O(100 %)
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Table S2 Screening of solvent

H
N

MeCOOH
MSA, H3B NH3
Solvent

N

N

O
1a

2a

3a

Entrya Yieldb(%)
2a 3a

1
2
3
4
5
6
7
8
9

10c

trace 0

Solvent

n.r. 0
n.r.
48

0
0

55 0
0

0

45

88
66 18

11d

CH3CN

THF
Toluene

Acetone
CH3OH
HFIP
Hexane

1,4-dioxane
n-Bu2O
CH3CN

n.r.
n.d.
97
76
83
82

CH3CN
CH3CN
CH3CN12e

13f

14g
CH3CN

0
0

0

0
0

0

aReaction conditions: 1a (0.2 mmol), MeCOOH (3.0 equiv), H3B NH3
(2.0 equiv), solvent (1 mL), 5 h, 50 oC, under N2. bunder air. d40 oC.
e3 h. fMeCOOH (2.5 equiv). gMSA (1.0 equiv). n.r.=no reaction. n.d.=
not detected.

•

•
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3. General process for the synthesis of 2

R1R2NH or R1NH2 R3CO2H
MSA, H3NBH3

CH3CN, 60 oC, 5 h
or N

R1

H R3N
R1

R2 R3
•

1 2

To a mixture of H3N•BH3 (30.9 mg, 1 mmol, 2.0 equiv) and 1 (0.5 mmol, 1.0 

equiv) in CH3CN (2 mL) was added RCOOH ( 1.25 or 1.5 mmol, 2.5 or 3.0 equiv).  

Then the Schlenk tube was evacuated with N2 three times and finally MSA (1 mmol, 

2.0 equiv) was added. The resulting mixture was stirred at 60 oC for 5 h. Upon 

completion of the reaction, the solvent was evaporated under reduced pressure and the 

residue was purified by flash column chromatograph (silica gel, petroleum 

ether:EtOAc = 50:1, v/v) to give the desired product 2.
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N

N

N

O

N

F

4. Characterization data for products

N-ethyl-N-methylaniline (2a) (CAS: No. 613-97-8)1

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 100:1, 
v/v) to give the product as yellow oil (60.1 mg, 89%). 1H NMR (500 MHz, CDCl3) δ 
7.36 – 7.29 (m, 2H), 6.83 – 6.74 (m, 3H), 3.48 (q, J = 7.1 Hz, 2H), 2.98 (s, 3H), 1.20 (t, 
J = 7.1 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 149.1, 129.2, 116.2, 112.5, 46.9, 37.5, 
11.3.

N-ethyl-N,4-dimethylaniline (2b) (CAS: No. 35113-87-2)3

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 100:1, 
v/v) to give the product as yellow oil (65.6 mg, 88%). 1H NMR (500 MHz, CDCl3) δ 
7.13 (d, J = 8.5 Hz, 2H), 6.77 – 6.73 (m, 2H), 3.44 (q, J = 7.1 Hz, 2H), 2.94 (s, 3H), 
2.34 (s, 3H), 1.18 (t, J = 7.1 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 147.2, 129.7, 
125.6, 113.1, 47.2, 37.8, 20.3, 11.1.

N-ethyl-4-methoxy-N-methylaniline (2c) (CAS: No. 6114-15-4)3

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 50:1, v/v) 
to give the product as yellow oil (70.1 mg, 85%). 1H NMR (500 MHz, CDCl3) δ 6.89 – 
6.84 (m, 2H), 6.78 (d, J = 9.1 Hz, 2H), 3.79 (s, 3H), 3.34 (q, J = 7.1 Hz, 2H), 2.86 (s, 
3H), 1.12 (t, J = 7.1 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 151.9, 144.0, 115.2, 
114.8, 55.8, 48.2, 38.4, 11.1.

N-ethyl-4-fluoro-N-methylaniline (2d) (CAS: No. 67274-53-7)3

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 80:1, v/v) 
to give the product as yellow oil (63.5 mg, 83%). 1H NMR (500 MHz, CDCl3) δ 7.00 – 
6.94 (m, 2H), 6.74 – 6.67 (m, 2H), 3.38 (q, J = 7.1 Hz, 2H), 2.89 (s, 3H), 1.13 (t, J = 
7.1 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 155.4 (d, J = 235.0 Hz), 145.9, 115.5 (d, J 
= 21.9 Hz), 114.0 (d, J = 6.9 Hz), 47.7, 38.1, 11.0.

 
 

https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73DC3F80X86F35092X51F7EECF16684FBB2C/1.html?key=REGISTRY_613-97-8&title=613-97-8&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2MXZ2M3CIMLCzM3Y1MDSKMLU0M3c1dXZzdDMzMLEzcnJyBmoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEbaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAtbw-7g&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73DE07E6X86F35092X116D811532E2C74C75/1.html?key=REGISTRY_35113-87-2&title=35113-87-2&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2MXVwNzVLMLCzM3Y1MDSKMLQ0MzFwtDQ1NjI1cjZ3MTZ3BSoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEfaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAfNA-mw&sortKey=SUBSTANCE_ID&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73D6B3ABX86F35092X5439A5D912799C8A94/1.html?key=REGISTRY_6114-15-4&title=6114-15-4&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2MXMydjRKcLCzM3Y1MDSKMLUxNjS0dTF0tDI3NLS2cLR0gSoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYETaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAkOU-tQ&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73DE8226X86F35092X1B07F977605D8E804C/1.html?key=REGISTRY_67274-53-7&title=67274-53-7&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2MXVwsjILMLCzM3Y1MDSKMLQycDczdLc3MzA1MXC1cLAxBmoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgUEQaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAheA-qw&sortKey=SUBSTANCE_ID&sortOrder=DESCENDING
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Cl

N

Br

N

O2N

4-chloro-N-ethyl-N-methylaniline (2e) (CAS: No. 13519-85-2)3

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 100:1, 
v/v) to give the product as yellow oil (71.0 mg, 84%). 1H NMR (500 MHz, CDCl3) δ 
7.23 – 7.18 (m, 2H), 6.68 – 6.65 (m, 2H), 3.41 (q, J = 7.1 Hz, 2H), 2.92 (s, 3H), 1.15 (t, 
J = 7.1 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 147.7, 128.9, 120.8, 113.5, 47.0, 37.6, 
11.1.

4-bromo-N-ethyl-N-methylaniline (2f) (CAS: No. 67274-54-8)3

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 100:1, 
v/v) to give the product as yellow oil (94.8 mg, 89%). 1H NMR (500 MHz, CDCl3) δ 
7.37 – 7.30 (m, 2H), 6.66 – 6.57 (m, 2H), 3.41 (q, J = 7.1 Hz, 2H), 2.92 (s, 3H), 1.15 (t, 
J = 7.1 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 148.0, 131.8, 114.0, 107.9, 46.9, 37.6, 
11.1.

N-ethyl-N-methyl-4-nitroaniline (2g) (CAS: No. 56269-48-8)3

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as a yellow solid (82.8 mg, 92%). M. P. 87 oC (Lit. 87-89 oC). 1H 
NMR (500 MHz, CDCl3) δ 8.11 – 8.01 (m, 2H), 6.60 – 6.54 (m, 2H), 3.49 (q, J = 7.2 
Hz, 2H), 3.04 (s, 3H), 1.19 (t, J = 7.2 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 153.2, 
136.4, 126.2, 110.1, 47.0, 37.8, 11.6.

N,N-diethylnaphthalen-1-amine (2h) (CAS: No. 84-95-7)6

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 50:1, v/v) 
to give the product as yellow oil (82.6 mg, 83%). 1H NMR (500 MHz, CDCl3) δ 8.42 – 
8.33 (m, 1H), 7.86 (dd, J = 6.6, 2.5 Hz, 1H), 7.60 (d, J = 8.1 Hz, 1H ), 7.54 – 7.43 (m, 
3H), 7.19 (d, J = 7.3 Hz, 1H), 3.25 (q, J = 7.0 Hz, 4H), 1.11 (t, J = 7.1 Hz, 6H). 13C 
NMR (126 MHz, CDCl3) δ 147.9, 134.9, 131.3, 128.1, 125.6, 125.5, 125.1, 124.3, 
123.3, 117.9, 47.7, 12.3. 

1-ethylindoline (2i) (CAS: No. 5876-09-5)3

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 50:1, v/v) N

N

https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73DF1A0FX86F35092X6FDD5BEF2E6BD84912/1.html?key=REGISTRY_13519-85-2&title=13519-85-2&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2MXN0NHALcLCzM3Y1MDSKMLMzcXF1MnVzcjVzMnFwsTS0AioNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgUEYaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAwz0_Aw&sortKey=SUBSTANCE_ID&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73DF8977X86F35092X6824FC653EA52CD20D/1.html?key=REGISTRY_67274-54-8&title=67274-54-8&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2MXNwtLcPMLCzM3Y1MDSKMLMwsjEzdnM1NjV0dTI2cXIwAWoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgUEUaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAniw-0A&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73E04830X86F35092X637CC9BE48CF1D7038/1.html?key=REGISTRY_56269-48-8&title=56269-48-8&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2NXAxMLYIMLCzM3Y1MDSKMLM2NzZ2dLJ1cTC2c3QxdzA2AKoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgUEcaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAjGs-ug&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73E5041FX86F35092X63EBB023519A4E022C/1.html?key=REGISTRY_84-95-7&title=84-95-7&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2NXUwMTQLcLCzM3Y1MDSKMLM2NXJycDI2NTQ0tHE1cDIyBmoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgUEZaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAf_I-rA&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73E2FBD4X86F35092X68B5BDAC448004095D/1.html?key=REGISTRY_5876-09-5&title=5876-09-5&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2NXIzcnFJMLCzM3Y1MDSKMLMwsnUycXR2cTEwsDAxMDS1AWoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgUEeaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAoig-2A&sortKey=RELEVANCE&sortOrder=DESCENDING
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N

N OH

to give the product as yellow oil (63.2 mg, 86%). 1H NMR (500 MHz, CDCl3) δ 7.19 – 
7.11 (m, 2H), 6.74 (td, J = 7.5, 0.8 Hz, 1H), 6.57 (d, J = 7.7 Hz, 1H), 3.40 (t, J = 8.3 
Hz, 2H), 3.22 (d, J = 7.2 Hz, 2H), 3.03 (t, J = 8.3 Hz, 2H), 1.27 (t, J = 7.2 Hz, 3H). 13C 
NMR (126 MHz, CDCl3) δ 152.3, 130.4, 127.3, 124.4, 117.6, 107.3, 52.4, 43.3, 28.6, 
12.0.

1-ethyl-1,2,3,4-tetrahydroquinoline (2j) (CAS: No. 16768-69-7)5

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 50:1, v/v) 
to give the product as yellow oil (75.7 mg, 94%). 1H NMR (500 MHz, CDCl3) δ 7.17 
(td, J = 8.2, 1.7 Hz, 1H), 7.06 (dd, J = 7.3, 0.7 Hz, 1H), 6.74 – 6.66 (m, 2H), 3.45 (t, J 
= 7.1 Hz, 2H), 3.38 – 3.35 (m, 2H), 2.87 (t, J = 6.4 Hz, 2H), 2.09 – 2.05 (m, 2H), 1.26 
(t, J = 7.1 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 145.1, 129.3, 127.2, 122.5, 115.5, 
110.6, 48.5, 45.4, 28.3, 22.4, 10.9.

N-benzyl-N-ethylaniline (2k) (CAS: No. 92-59-1)3

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 50:1, v/v) 
to give the product as colorless oil (95.0 mg, 90%). 1H NMR (500 MHz, CDCl3) δ 7.55 
– 7.48 (m, 2H), 7.47 – 7.37 (m, 5H), 6.94 – 6.86 (m, 3H), 4.71 (s, 2H), 3.67 (q, J = 7.1 
Hz, 2H), 1.41 (t, J = 7.1 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 148.7, 139.5, 129.4, 
128.7, 126.9, 126.8, 116.3, 112.4, 54.1, 45.3, 12.3.

N-allyl-N-ethylaniline (2l) (CAS: No. 16078-91-4)3

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 100:1, 
v/v) to give the product as yellow oil (74.9 mg, 93%). 1H NMR (500 MHz, CDCl3) δ 
7.37 – 7.21 (m, 2H), 6.76 (dd, J = 19.3, 7.7 Hz, 3H), 5.94 (ddt, J = 17.1, 10.0, 4.9 Hz, 
1H), 5.24 (ddq, J = 19.0, 10.3, 1.7 Hz, 2H), 3.97 (dt, J = 4.7, 1.7 Hz, 2H), 3.46 (q, J = 
7.1 Hz, 2H), 1.25 (t, J = 7.1 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 148.3, 134.5, 
129.2, 115.9, 115.8, 112.1, 52.7, 44.8, 12.3.

2-(ethyl(phenyl)amino)ethan-1-ol (2m)  (CAS: No. 92-50-2)1

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 50:1, v/v) 
to give the product as yellow oil (73.4 mg, 89%). 1H NMR (500 MHz, CDCl3) δ 7.31 – 
7.24 (m, 2H), 6.83 (d, J = 8.0 Hz, 2H), 6.77 (t, J = 7.3 Hz, 1H), 3.80 (t, J = 5.9 Hz, 2H), 

N

Ph N Ph

https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73E423C9X86F35092X1EB43806228B5554CA/1.html?key=REGISTRY_16768-69-7&title=16768-69-7&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2NXEyNjZMsLCzM3Y1MDSKMLQ1cnE2MLAzMjIwsnU1NTE2RGoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgUERaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAf0I-qg&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73E6146BX86F35092X720A86C12F4825FCF6/1.html?key=REGISTRY_92-59-1&title=92-59-1&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2NXM0MTMKcLCzM3Y1MDSKMLcyMDRwszZ0MjNxMLI1M3ZzQyoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgUEVaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAj6s-xg&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/741B66DDX86F35092X16FA0D501D68B6F77B:741C5FAFX86F35092X21132A8327D58980EF/1.html?key=REGISTRY_16078-91-4&title=16078-91-4&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXcxNDZ1M3RLcLCzM3Y1MDSKMLI0NDYyNHC2MjcxdTC0sLA1Q2oNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEJaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAhUM-oQ&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/741B66DDX86F35092X16FA0D501D68B6F77B:741D70A2X86F35092X2901EF8D165A420ED1/1.html?key=REGISTRY_92-50-2&title=92-50-2&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXcxNDF3MDRKMLCzM3Y1MDSKMLI0sDQ1c3CxdDM1NHEyMDVxRCoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEFaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAd_w-kQ&sortKey=RELEVANCE&sortOrder=DESCENDING
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3.50 – 3.42 (m, 4H), 2.41 (s, 1H), 1.19 (t, J = 7.0 Hz, 3H). 13C NMR (126 MHz, CDCl3) 
δ 148.2, 129.4, 116.9, 113.1, 60.1, 52.7, 45.8, 11.9.

N,N-dibenzylethanamine (2n) (CAS: No. 10479-25-1)1

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 50:1, v/v) 
to give the product as yellow oil (77.6 mg, 69%). 1H NMR (500 MHz, CDCl3) δ 7.43 
(d, J = 7.4 Hz, 4H), 7.35 (dd, J = 10.3, 4.7 Hz, 4H), 7.29 – 7.25 (m, 2H), 3.63 (s, 4H), 
2.56 (q, J = 7.0 Hz, 2H), 1.12 (t, J = 7.1 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 128.8, 
128.8, 128.2, 126.8, 57.7, 47.1, 11.8. 

N-ethylaniline (2o) (CAS: No. 103-69-5)2

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as yellow oil (50.8 mg, 84%). 1H NMR (500 MHz, CDCl3) δ 7.41 – 
7.31 (m, 2H), 6.88 (tt, J = 7.3, 1.0 Hz, 1H), 6.79 – 6.72 (m, 2H), 3.63 (s, 1H), 3.29 (q, 
J = 7.1 Hz, 2H), 1.39 (t, J = 7.2 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 148.6, 129.4, 
117.3, 112.9, 38.6, 15.0.

N-ethyl-3-methylaniline (2p) (CAS: No. 102-27-2)1

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as yellow oil (56.7 mg, 78%). 1H NMR (500 MHz, CDCl3) δ 7.27 – 
7.22 (m, 1H), 6.70 (d, J = 7.6 Hz, 1H), 6.58 (d, J = 6.5 Hz, 2H), 3.62 (s, 1H), 3.29 (q, J 
= 7.1 Hz, 2H), 2.46 (s, 3H), 1.39 (t, J = 7.2 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 
148.7, 139.0, 129.2, 118.3, 113.7, 110.1, 38.6, 21.8, 15.1.

N,4-diethylaniline (2q) (CAS: No. 4960-26-3)3

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as a white solid (60.3 mg, 81%). 1H NMR (500 MHz, CDCl3) δ 
7.04 (d, J = 8.3 Hz, 2H), 6.59 (d, J = 8.4 Hz, 2H), 3.17 (q, J = 7.1 Hz, 2H), 2.57 (q, J = 
7.6 Hz, 2H), 1.27 (t, J = 7.1 Hz, 3H), 1.21 (t, J = 7.6 Hz, 3H). 13C NMR (126 MHz, 
CDCl3) δ 146.4, 133.2, 128.5, 113.0, 38.8, 27.9, 16.0, 15.0.

N,N-diethylaniline (2r) (CAS: No. 91-66-7)2

https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73E9B720X86F35092X50B824493995752C05/1.html?key=REGISTRY_10479-25-1&title=10479-25-1&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2NXSydzIIMLCzM3Y1MDSKMLUwMnCyMTE0tjS0tTc1MjZwBSoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgUEfaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAbiw-lw&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73E6F80FX86F35092X3CD78FE35871B45420/1.html?key=REGISTRY_103-69-5&title=103-69-5&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2NXMzcLALcLCzM3Y1MDSKMLY2cXcws3V2NTC3NDJxNTEyACoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgUEdaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAmfU-0A&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73E83C72X86F35092X5D5C9A6F3F56730316/1.html?key=REGISTRY_102-27-2&title=102-27-2&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2NXC2NncKMLCzM3Y1MDSKMLUxdTZ0hHIczM1Mzc2MDY0AypNKi5iEMxKLEvUy0nMS9fzzCtJTU8tEnq0YMn3xnYLJgZGTwbWssSc0tSKIgYBhDq_0tyk1KK2NVNluac86GZiYKgoYGBg0AYamFHCwB0cGuAaFB_k7-MaDBTJLy5kqGNgBsozljAwFZWh2uiUn5-Tmph3VqGo4eqcX--ANkbBbCxgAACOUz7D&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73E8EF38X86F35092X2126FEF654BAB61C31/1.html?key=REGISTRY_4960-26-3&title=4960-26-3&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2NXC1c3YIsLCzM3Y1MDSKMLI0MjMzdXNzNTEydHJzNDZ2BCoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgUEXaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAqOc-6w&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73E79BAFX86F35092X310C0CBA18E224107A/1.html?key=REGISTRY_91-66-7&title=91-66-7&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2NXc0snRLcLCzM3Y1MDSKMLY0MDZwNnJ0dDC1cjIxNDA3BGoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgUETaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAmRk-0A&sortKey=RELEVANCE&sortOrder=DESCENDING
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The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 100:1, 
v/v) to give the product as yellow oil (64.8 mg, 87%). 1H NMR (500 MHz, CDCl3) δ 
7.29 – 7.24 (m, 2H), 6.82 – 6.64 (m, 3H), 3.40 (d, J = 7.1 Hz, 4H), 1.21 (t, J = 7.1 Hz, 
6H). 13C NMR (126 MHz, CDCl3) δ 147.8, 129.3, 115.4, 111.9, 44.4, 12.6.

N-methylaniline (2s) (CAS: No. 100-61-8)3

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as yellow oil (43.3 mg, 81%). 1H NMR (500 MHz, CDCl3) δ 7.39 – 
7.34 (m, 2H), 6.89 (tt, J = 7.3, 1.0 Hz, 1H), 6.78 – 6.73 (m, 2H), 3.66 (s, 1H), 2.94 (s, 
3H). 13C NMR (126 MHz, CDCl3) δ 149.5, 129.4, 117.3, 112.6, 30.8.

N,N-dimethylaniline (2t) (CAS: No. 121-69-7)3

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 100:1, 
v/v) to give the product as yellow oil (50.8 mg, 84%). 1H NMR (500 MHz, CDCl3) δ 
7.48 – 7.40 (m, 2H), 6.97 – 6.90 (m, 3H), 3.11 (s, 6H). 13C NMR (126 MHz, CDCl3) δ 
150.8, 129.2, 116.8, 112.8, 40.7.

N-butylaniline (2u) (CAS: No. 1126-78-9)1

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as yellow oil (64.1 mg, 86%). 1H NMR (500 MHz, CDCl3) δ 7.34 – 
7.26 (m, 2H), 6.82 (tt, J = 7.4, 1.0 Hz, 1H), 6.72 (dt, J = 8.9, 1.6 Hz, 2H), 3.24 – 3.19 
(m, 2H), 1.71 (ddd, J = 12.6, 8.4, 6.4 Hz, 2H), 1.55 (dq, J = 14.5, 7.3 Hz, 2H), 1.09 (t, 
J = 7.4 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 148.7, 129.3, 117.1, 112.8, 43.8, 31.8, 
20.4, 14.1.

N-(cyclopropylmethyl)aniline (2v) (CAS: No. 36178-60-6)4

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as yellow oil (64.7 mg, 88%). 1H NMR (500 MHz, CDCl3) δ 7.28 – 
7.18 (m, 2H), 6.81 – 6.73 (m, 1H), 6.67 (dd, J = 8.6, 0.9 Hz, 2H), 3.84 (s, 1H), 3.01 (d, 
J = 6.9 Hz, 2H), 1.20 – 1.11 (m, 1H), 0.65 – 0.57 (m, 2H), 0.30 (dt, J = 9.6, 4.6 Hz, 
2H). 13C NMR (126 MHz, CDCl3) δ 148.6, 129.3, 117.3, 112.8, 49.1, 11.0, 3.5.

N-(cyclohexylmethyl)aniline (2w) (CAS: No. 79952-92-4)1 

Ph N

Ph
H
N

Ph
H
N

https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73EB4737X86F35092X747C1609426CC5E9A7/1.html?key=REGISTRY_100-61-8&title=100-61-8&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2NXJxNzYPMLCzM3Y1MDSKMLcxNzZ0MzA0sTIzNnZ1NXS0RyoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgcEQaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAkBs-zA&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73EC3700X86F35092X5E889EA45C8BDE5BE2/1.html?key=REGISTRY_121-69-7&title=121-69-7&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2NXZ2NzAIMLCzM3Y1MDSKMLU1cLC0tXRxNTZwsnF1dTJ1QioNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgcEYaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAtyM_CA&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73EF49CCX86F35092X1A8CDC2A4370F9DA97/1.html?key=REGISTRY_1126-78-9&title=1126-78-9&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2NXNxNLZOcLCzM3Y1MDSKMLQ0cLZxdnI0cTY3MDN0sXR0hyoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgcESaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAxuQ_HQ&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73F03082X86F35092X7E5131C6155DDF8FD9/1.html?key=REGISTRY_36178-60-6&title=36178-60-6&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2M3A2MDCKMLCzM3Y1MDSKMLc1dTQ2NDZzNDU1MXFzcLNxRKoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgcEaaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAlgw-3g&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73F0EC4BX86F35092X11372BFB298A08A285/1.html?key=REGISTRY_79952-92-4&title=79952-92-4&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2M3A1dnEKcLCzM3Y1MDSKMLQ0NjcyMnNycjSwtHAwtHIwhSoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgcEWaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAnQU-4g&sortKey=RELEVANCE&sortOrder=DESCENDING
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The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as yellow oil (85.1 mg, 90%). 1H NMR (500 MHz, CDCl3) δ 7.26 – 
7.16 (m, 2H), 6.72 (t, J = 7.3 Hz, 1H), 6.67 – 6.61 (m, 2H), 3.74 (s, 1H), 3.00 (d, J = 
6.7 Hz, 2H), 1.90 – 1.83 (m, 2H), 1.76 (dddd, J = 6.3, 4.9, 4.2, 2.4 Hz, 3H), 1.67 – 1.59 
(m, 1H), 1.34 – 1.22 (m, 3H), 1.03 (qd, J = 12.3, 3.1 Hz, 2H). 13C NMR (126 MHz, 
CDCl3) δ 148.7, 129.2, 116.9, 112.6, 50.6, 37.6, 31.4, 26.6, 26.0.

N-(2-phenylpropyl)aniline (2x) (CAS: No. 56165-31-2)11

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as a white solid (93.9 mg, 89%). 1H NMR (500 MHz, CDCl3) δ 
7.39 – 7.35 (m, 2H), 7.30 – 7.25 (m, 3H), 7.23 – 7.18 (m, 2H), 6.75 (dd, J = 11.5, 4.2 
Hz, 1H), 6.67 – 6.60 (m, 2H), 3.38 (dd, J = 12.4, 6.2 Hz, 1H), 3.28 (dd, J = 12.4, 8.2 
Hz, 1H), 3.10 (dq, J = 14.0, 6.9 Hz, 1H), 1.38 (d, J = 7.0 Hz, 3H). 13C NMR (126 MHz, 
CDCl3) δ 147.8, 144.5, 129.3, 128.7, 127.3, 126.7, 117.6, 113.2, 51.1, 39.2, 19.8.

N-(2-phenoxyethyl)aniline (2y) (CAS: No. 622-18-4)1

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as a orange solid (87.3 mg, 82%). M. P. 48 oC (Lit. 48-50 oC). 1H 
NMR (500 MHz, CDCl3) δ 7.39 – 7.33 (m, 2H), 7.28 – 7.24 (m, 2H), 7.05 – 6.96 (m, 
3H), 6.80 (tt, J = 7.4, 1.0 Hz, 1H), 6.73 (dt, J = 8.8, 1.6 Hz, 2H), 4.22 (t, J = 5.3 Hz, 
2H), 3.58 (t, J = 5.3 Hz, 2H). 13C NMR (126 MHz, CDCl3) δ 158.7, 147.9, 129.6, 
129.4, 121.1, 117.9, 114.6, 113.2, 66.4, 43.4.

N-(((3r,5r,7r)-adamantan-1-yl)methyl)aniline (2aa) (CAS: No. 802038-

41-1)8

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as a white solid (102.4 mg, 85%). M. P. 49 oC (Lit. 49-51 oC). 1H 
NMR (500 MHz, CDCl3) δ 7.25 – 7.19 (m, 2H), 6.72 (t, J = 7.3 Hz, 1H), 6.70 – 6.66 
(m, 2H), 3.71 (s, 1H), 2.86 (s, 2H), 2.07 (s, 3H), 1.81 (d, J = 12.2 Hz, 3H), 1.73 (d, J = 
11.4 Hz, 3H), 1.65 (d, J = 2.5 Hz, 6H). 13C NMR (126 MHz, CDCl3) δ 1493, 129.2, 
116.8, 112.6, 56.3, 40.8, 37.2, 33.9, 28.4.

N-benzylaniline (2ab) (CAS: No. 103-32-2)1

https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73FC3A78X86F35092X3D16B8945618950C59/1.html?key=REGISTRY_56165-31-2&title=56165-31-2&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2M3Z2NHcIsLCzM3Y1MDSKMLYxdDMycLSxNTM0MLS1MDZ1BKoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgcELaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAk7s-2w&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73FD7D2FX86F35092X14B0290C33D8AB7044/1.html?key=REGISTRY_622-18-4&title=622-18-4&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2M3F3MXILcLCzM3Y1MDSKMLQxMnAyNLA2djYxcLRydzAxASoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgcEHaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAoUs-7w&sortKey=SUBSTANCE_ID&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73FFB07CX86F35092X2EC551A329836851F6/1.html?key=REGISTRY_103-32-2&title=103-32-2&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2M3NycDcOcLCzM3Y1MDSKMLI1dnU1NDR2MjSwtjMwtTQzQyoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgSEAaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAo2c-9A&sortKey=RELEVANCE&sortOrder=DESCENDING
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The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as a grey solid (76.9 mg, 84%). 1H NMR (500 MHz, CDCl3) δ 7.45 
(dt, J = 15.0, 7.4 Hz, 4H), 7.37 (t, J = 6.9 Hz, 1H), 7.30 – 7.25 (m, 2H), 6.82 (td, J = 
7.3, 0.6 Hz, 1H), 6.73 (d, J = 8.5 Hz, 2H), 4.41 (s, 2H), 4.10 (s, 1H). 13C NMR (126 
MHz, CDCl3) δ 148.2, 139.5, 129.4, 128.7, 127.6, 127.3, 117.6, 112.9, 48.4.

N-(4-fluorobenzyl)aniline (2ac) (CAS: No. 83444-25-1)4

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as yellow oil (84.4 mg, 84%). 1H NMR (500 MHz, CDCl3) δ 7.42 – 
7.36 (m, 2H), 7.27 – 7.22 (m, 2H), 7.13 – 7.05 (m, 2H), 6.80 (tt, J = 7.4, 1.0 Hz, 1H), 
6.69 (dt, J = 8.9, 1.6 Hz, 2H), 4.35 (s, 2H), 4.07 (s, 1H). 13C NMR (126 MHz, CDCl3) 
δ 163.1, 161.1, 148.0, 135.18 (d, J = 3.1 Hz), 129.4, 129.05 (d, J = 8.0 Hz), 117.8, 
115.6, 115.4, 112.9, 47.6.

N-(4-methoxybenzyl)aniline (2ad) (CAS: No. 3526-43-0)4

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 20:1, v/v) 
to give the product as yellow oil (84.1 mg, 79%). 1H NMR (500 MHz, CDCl3) δ 7.38 – 
7.31 (m, 2H), 7.26 – 7.21 (m, 2H), 6.96 – 6.92 (m, 2H), 6.81 – 6.75 (m, 1H), 6.69 (dd, 
J = 8.6, 1.0 Hz, 2H), 4.30 (s, 2H), 4.00 (s, 1H), 3.85 (s, 3H). 13C NMR (126 MHz, 
CDCl3) δ 158.9, 148.3, 131.5, 129.3, 128.9, 117.5, 114.1, 112.9, 55.3, 47.8.

N-(4,5-dimethoxy-2-nitrobenzyl)aniline (2ae)

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 10:1, v/v) 
to give the product as yellow oil (118.1 mg, 82%). 1H NMR (500 MHz, CDCl3) δ 7.74 
(s, 1H), 7.19 – 7.15 (m, 3H), 6.75 (t, J = 7.3 Hz, 1H), 6.60 (dd, J = 8.5, 0.9 Hz, 2H), 
4.75 (s, 2H), 4.28 (ddd, J = 28.6, 22.9, 13.5 Hz, 1H), 3.96 (s, 3H), 3.84 (s, 3H). 13C 
NMR (126 MHz, CDCl3) δ 153.7, 147.6, 147.6, 140.1, 131.3, 129.3, 118.1, 113.1, 
111.0, 108.5, 56.4, 56.4, 46.5. 
HRMS (ESI, m/z) calcd for C15H17N2O4[M+H]+: 289.1183; found: 289.1185.

N-(2-(4-isobutylphenyl)propyl)aniline (2af) (CAS: No. 1553525-77-1)2

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as yellow oil (117.5 mg, 88%). 1H NMR (500 MHz, CDCl3) δ 7.19 
(ddd, J = 23.4, 11.4, 5.1 Hz, 6H), 6.74 (t, J = 7.3 Hz, 1H), 6.63 (dd, J = 8.5, 0.9 Hz, 
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https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:74008CA3X86F35092X2B9A77981B32C47DCA/1.html?key=REGISTRY_83444-25-1&title=83444-25-1&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXcxMDAwtnROMLCzM3Y1MDSKMLIydLR3NzSwtDJ2MjZxNzF2RGoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgSEIaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAohE--g&sortKey=SUBSTANCE_ID&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:7409A944X86F35092X4C53970449CE9BEA8A/1.html?key=REGISTRY_1553525-77-1&title=1553525-77-1&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXcxMDS0dLEJMLCzM3Y1MDSKMLE2dTY0tzAxMTS2dXSydXRwhGoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgSEZaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAqJs_Dg&sortKey=SUBSTANCE_ID&sortOrder=DESCENDING
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2H), 3.37 (dd, J = 12.3, 6.2 Hz, 1H), 3.27 (dd, J = 12.3, 8.2 Hz, 1H), 3.12 – 3.04 (m, 
1H), 2.51 (d, J = 7.2 Hz, 2H), 1.91 (dt, J = 13.6, 6.8 Hz, 1H), 1.38 (d, J = 7.0 Hz, 3H), 
0.97 (d, J = 6.6 Hz, 6H). 13C NMR (126 MHz, CDCl3) δ 148.2, 141.7, 140.0, 129.4, 
129.3, 127.0, 117.3, 113.0, 51.0, 45.1, 38.8, 30.3, 22.5, 19.8.

 N-(furan-2-ylmethyl)aniline (2ag) (CAS: No. 4439-56-9)13

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as yellow oil (74.4 mg, 86%). 1H NMR (500 MHz, CDCl3) δ 7.40 
(d, J = 1.5 Hz, 1H), 7.24 – 7.20 (m, 2H), 6.77 (t, J = 7.3 Hz, 1H), 6.73 – 6.69 (m, 2H), 
6.35 (dd, J = 3.1, 1.9 Hz, 1H), 6.27 (d, J = 3.1 Hz, 1H), 4.35 (s, 2H), 4.05 (s, 1H). 13C 
NMR (126 MHz, CDCl3) δ 152.7, 147.6, 141.9, 129.2, 118.0, 113.2, 110.3, 107.0, 41.5.

N-(thiophen-2-ylmethyl)aniline (2ah) (CAS: No. 40625-28-3)4

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as colorless oil (82.2 mg, 87%). 1H NMR (500 MHz, CDCl3) δ 7.24 
(ddd, J = 8.5, 6.2, 1.6 Hz, 3H), 7.07 – 7.04 (m, 1H), 7.01 (dd, J = 5.0, 3.5 Hz, 1H), 
6.82 – 6.77 (m, 1H), 6.72 (dd, J = 8.5, 0.9 Hz, 2H), 4.55 (s, 2H), 4.08 (s, 1H). 13C 
NMR (126 MHz, CDCl3) δ 147.6, 143.0, 129.3, 126.9, 125.1, 124.6, 118.1, 113.2, 43.5.

N-(hex-3-en-1-yl)aniline (2ai) (CAS: No. 634181-56-9)9

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as yellow oil (75.3 mg, 86%). 1H NMR (500 MHz, CDCl3) δ 7.24 – 
7.17 (m, 2H), 6.76 – 6.70 (m, 1H), 6.64 (dd, J = 8.6, 0.9 Hz, 2H), 5.63 (dtt, J = 13.8, 
6.3, 1.2 Hz, 1H), 5.48 – 5.39 (m, 1H), 3.69 (s, 1H), 3.16 (t, J = 6.7 Hz, 2H), 2.35 (qd, J 
= 6.7, 1.0 Hz, 2H), 2.07 (pd, J = 7.4, 1.1 Hz, 2H), 1.03 (t, J = 7.5 Hz, 3H). 13C NMR 
(126 MHz, CDCl3) δ 148.4, 135.0, 129.2, 125.9, 117.3, 112.9, 43.4, 32.4, 25.7, 13.9.

N-((2E,4E)-hexa-2,4-dien-1-yl)aniline (2aj) (CAS: No. 115477-06-0)10

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as yellow oil (71.8 mg, 83%). 1H NMR (500 MHz, CDCl3) δ 7.22 (t, 
J = 7.4 Hz, 2H), 6.76 (t, J = 7.0 Hz, 1H), 6.67 (d, J = 7.7 Hz, 2H), 6.33 – 6.20 (m, 1H), 
6.17 – 6.03 (m, 1H), 5.72 (dd, J = 13.8, 7.7 Hz, 2H), 3.81 (d, J = 5.4 Hz, 2H), 3.47 (s, 
1H), 1.79 (d, J = 6.3 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 148.1, 132.2, 130.9, 
129.4, 129.2, 127.6, 117.6, 113.1, 46.0, 18.1.
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https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:7406F864X86F35092X6DA23D684494787F10/1.html?key=REGISTRY_40625-28-3&title=40625-28-3&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXcxMDMzcLMJMLCzM3Y1MDSKMLMxdHI2MXMwsTE0sTcwtzN0ACoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgSEeaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAjNs-3w&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73F7BCA3X86F35092X4A7026CA20B75B9002/1.html?key=REGISTRY_634181-56-9&title=634181-56-9&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2M3cydnROMLCzM3Y1MDSKMLE0dzAyMzZ0cjAydzUydLAwAioNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgcENaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAmC0-3g&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73FAF6FAX86F35092X122F1A734636AD9FD5/1.html?key=REGISTRY_115477-06-0&title=115477-06-0&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2M3RzczNMcLCzM3Y1MDSKMLQyMjN0NHc2MTM2MzRxdLNxRSoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgcEDaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAvM4_Fg&sortKey=RELEVANCE&sortOrder=DESCENDING
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2-methyl-1-phenylpyrrolidine (2ak) (CAS: No. 33342-99-3)12

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 10:1, v/v) 
to give the product as yellow oil (58.8 mg, 73%). 1H NMR (500 MHz, CDCl3) δ 7.21 
(dd, J = 8.4, 7.5 Hz, 2H), 6.73 (t, J = 7.3 Hz, 1H), 6.65 (d, J = 7.7 Hz, 2H), 3.93 – 3.78 
(m, 1H), 3.17 (t, J = 6.9 Hz, 2H), 1.79 – 1.68 (m, 2H), 1.62 – 1.56 (m, 2H), 1.24 (d, J = 
6.2 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 148.4, 129.3, 117.4, 112.9, 67.9, 44.1, 
36.8, 25.9, 23.7.

1,2-diphenylpyrrolidine (2al) (CAS: No. 72709-29-6)12

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 10:1, v/v) 
to give the product as yellow oil (97.0 mg, 87%). 1H NMR (500 MHz, CDCl3) δ 7.32 
(dd, J = 10.1, 4.9 Hz, 2H), 7.25 (d, J = 7.8 Hz, 3H), 7.17 (dd, J = 8.4, 7.4 Hz, 2H), 6.66 
(t, J = 7.3 Hz, 1H), 6.52 (d, J = 8.2 Hz, 2H), 4.76 (dd, J = 8.2, 1.7 Hz, 1H), 3.77 – 3.71 
(m, 1H), 3.44 (td, J = 9.1, 6.9 Hz, 1H), 2.46 – 2.37 (m, 1H), 2.08 – 1.94 (m, 3H). 13C 
NMR (126 MHz, CDCl3) δ 147.2, 144.6, 129.0, 128.5, 126.6, 125.9, 115.7, 112.3, 62.9, 
49.1, 36.1, 23.1.

N-benzyl-4-methoxyaniline (2am) (CAS: No. 17377-95-6)4

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 50:1, v/v) 
to give the product as yellow oil (78.8 mg, 74%). 1H NMR (500 MHz, CDCl3) δ 7.45 – 
7.36 (m, 4H), 7.31 (t, J = 7.1 Hz, 1H), 6.85 – 6.79 (m, 2H), 6.68 – 6.62 (m, 2H), 4.32 
(s, 2H), 3.78 (s, 3H). 13C NMR (126 MHz, CDCl3) δ 152.2, 142.5, 139.7, 128.6, 127.6, 
127.2, 114.9, 114.2, 55.8, 49.3.

4-methoxy-N-neopentylaniline (2an) (CAS: No. 65570-14-1)4

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 20:1, v/v) 
to give the product as yellow oil (83.0 mg, 86%). 1H NMR (500 MHz, CDCl3) δ 6.84 – 
6.79 (m, 2H), 6.65 – 6.60 (m, 2H), 3.78 (s, 3H), 3.40 (s, 1H), 2.88 (s, 2H), 1.02 (s, 9H). 
13C NMR (126 MHz, CDCl3) δ 151.8, 143.5, 114.9, 113.9, 57.1, 55.9, 31.8, 27.7.

N-benzyl-N-methylaniline (2ao) (CAS: No. 614-30-2)3

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 100:1, 
v/v) to give the product as yellow oil (93.9 mg, 81%). 1H NMR (500 MHz, CDCl3) δ 
7.42 – 7.37 (m, 2H), 7.34 – 7.28 (m, 5H), 6.88 – 6.77 (m, 3H), 4.61 (s, 2H), 3.09 (s, 
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https://scifinder.cas.org/scifinder/substances/answers/D985F4F8X86F35099X428C0F344D93F1E78C:D986E3F1X86F35099X1B365C914A84DCB52E/1.html?key=REGISTRY_33342-99-3&title=33342-99-3&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXF0sLM1djNMMLCzM3Y1MDSMsLQydjM1NnS0MTRwsTF2cnUyBWoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEJaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAoWs-yg&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73FE7E68X86F35092X2912A4CC27268F6A9F/1.html?key=REGISTRY_72709-29-6&title=72709-29-6&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2M3V3NXMIsLCzM3Y1MDSKMLI0tDI0cTZ2cjcyMzCzczR0g2oNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgcEPaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAs9s_Dg&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:7404A2E5X86F35092X6728B7075672396EF1/1.html?key=REGISTRY_17377-95-6&title=17377-95-6&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXcxMDE0cjVNMLCzM3Y1MDSKMLM3MjCydzA3BTIMLY0c3UzBCpNKi5iEMxKLEvUy0nMS9fzzCtJTU8tEnq0YMn3xnYLJgZGTwbWssSc0tSKIgYBhDq_0tyk1KK2NVNluac86GZiYKgoYGBgiAYamFHCwB0cGuAaFB_k7-MaDBTJLy5kqGNgBsozljAwFZWh2uiUn5-Tmph3VqGo4eqcX--ANkbBbCxgAACFRD7T&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:73EE509EX86F35092X17D8C95443EB9006A9/1.html?key=REGISTRY_65570-14-1&title=65570-14-1&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXc2NXV1MDSNcLCzM0YyDCKMDR3sXC2NDUxMXZ1sjQwMHO0BCpNKi5iEMxKLEvUy0nMS9fzzCtJTU8tEnq0YMn3xnYLJgZGTwbWssSc0tSKIgYBhDq_0tyk1KK2NVNluac86GZiYKgoYGBgMAcamFHCwB0cGuAaFB_k7-MaDBTJLy5kqGNgBsozljAwFZWh2uiUn5-Tmph3VqGo4eqcX--ANkbBbCxgAACeSD7h&sortKey=RELEVANCE&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/substances/answers/73BCA891X86F35092X7F98591948F4A8F263:740335EDX86F35092X172D874E2D2C5C01CB/1.html?key=REGISTRY_614-30-2&title=614-30-2&launchSrc=sublist&pageNum=1&nav=eNpb85aBtYSBMbGEQcXcxMDY2NTVJcLCzM3Y1MDSKMLQ3MjFwtzE1cjFyNnU2cDQ2QmoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgSESaGBGCQN3cGiAa1B8kL-PazBQJL-4kKGOgRkoz1jCwFRUhmqjU35-Tmpi3lmFooarc369A9oYBbOxgAEAn9Y--g&sortKey=RELEVANCE&sortOrder=DESCENDING
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3H). 13C NMR (126 MHz, CDCl3) δ 149.8, 139.1, 129.2, 128.6, 126.9, 126.8, 116.6, 
112.4, 56.7, 38.6.

N-methyl-N-phenethylaniline (2ap) (CAS: No. 28059-49-6)7

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 100:1, 
v/v) to give the product as yellow oil (97.1 mg, 92%). 1H NMR (500 MHz, CDCl3) δ 
7.45 – 7.31 (m, 7H), 6.86 (dd, J = 16.1, 7.9 Hz, 3H), 3.71 – 3.66 (m, 2H), 3.01 (s, 3H), 
3.00 – 2.96 (m, 2H). 13C NMR (126 MHz, CDCl3) δ 148.9, 139.9, 129.4, 128.9, 128.6, 
126.3, 116.3, 112.3, 54.9, 38.6, 33.0.

N-ethyl-N-(2-(trifluoromethyl)phenethyl)aniline (2aq) 

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 200:1, 
v/v) to give the product as a yellow oil (128.9 mg, 88%). 1H NMR (500 MHz, CDCl3) 
δ 7.78 (d, J = 7.8 Hz, 1H), 7.59 (t, J = 7.5 Hz, 1H), 7.51 – 7.32 (m, 4H), 6.93 – 6.86 (m, 
2H), 6.83 (dd, J = 10.4, 4.0 Hz, 1H), 3.65 (dd, J = 9.9, 5.6 Hz, 2H), 3.45 (q, J = 7.0 Hz, 
2H), 3.20 (t, J = 7.5 Hz, 2H), 1.27 (ddd, J = 7.1, 4.4, 1.8 Hz, 3H). 13C NMR (126 MHz, 
CDCl3) δ 147.6, 138.4, 132.0 (d, J = 7.4 Hz), 129.5, 129.3, 128.9, 128.7, 126.4, 126.2 
(q, J = 5.7 Hz), 116.0, 111.9, 52.2, 45.1, 30.9, 12.4. 19F NMR (471 MHz, CDCl3) δ -
59.32 – -59.38 (m). 
HRMS (ESI, m/z) calcd for C17H19F3N[M+H]+: 294.1464; found: 294.1467.

N-butyl-N-(4,4,4-trifluorobutyl)aniline (2ar) 

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 200:1, 
v/v) to give the product as a yellow oil (114.0 mg, 88%). 1H NMR (500 MHz, CDCl3) 
δ 7.34 (dd, J = 11.0, 4.4 Hz, 2H), 6.85 – 6.77 (m, 3H), 3.45 (t, J = 7.2 Hz, 2H), 3.37 
(dd, J = 10.4, 4.8 Hz, 2H), 2.29 – 2.17 (m, 2H), 2.01 – 1.93 (m, 2H), 1.72 – 1.66 (m, 
2H), 1.48 (dt, J = 15.0, 7.4 Hz, 2H), 1.11 – 1.06 (m, 3H). 13C NMR (126 MHz, CDCl3) 
δ 148.0, 129.4, 127.3 (q, J = 275.0 Hz), 116.2, 112.4, 51.1, 49.8, 31.4 (q, J = 28.8 Hz), 
29.4, 20.4, 20.1 (d, J = 2.1 Hz), 14.0. 19F NMR (471 MHz, CDCl3) δ -65.93 (s).
HRMS (ESI, m/z) calcd for C14H21F3N[M+H]+: 260.1621; found: 260.1623.

N-benzyl-N-(2,2-difluoroethyl)aniline (2as) 

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 200:1, 
v/v) to give the product as a yellow oil (105.0 mg, 85%). 1H NMR (500 MHz, CDCl3) 
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δ 7.49 – 7.31 (m, 7H), 6.90 (d, J = 6.7 Hz, 3H), 6.25 – 5.94 (m, 1H), 4.78 (s, 2H), 3.88 
(td, J = 14.0, 4.2 Hz, 2H). 13C NMR (126 MHz, CDCl3) δ 148.2, 137.9, 129.6, 128.8, 
127.2, 126.7, 118.0, 114.9 (t, J = 242.5 Hz), 112.8, 55.1, 53.6 (t, J = 26.3 Hz). 19F 
NMR (471 MHz, CDCl3) δ -120.27 (dd, J = 9.9, 5.2 Hz).
HRMS (ESI, m/z) calcd for C15H16F2N[M+H]+: 248.1245; found: 248.1245.

N-(2,2,2-trifluoroethyl)aniline (2at) (CAS: No. 351-61-1)3

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 30:1, v/v) 
to give the product as yellow oil (63.0 mg, 72%). 1H NMR (500 MHz, CDCl3) δ 7.28 – 
7.23 (m, 2H), 6.84 (t, J = 7.4 Hz, 1H), 6.72 (d, J = 7.8 Hz, 2H), 3.95 (s, 1H), 3.80 (qd, 
J = 8.9, 5.6 Hz, 2H). 13C NMR (126 MHz, CDCl3) δ 146.2, 129.4, 125.1(q, J = 278.8 
Hz), 119.1, 113.1, 46.0 (q, J = 33.8 Hz).

N-(((3r,5r,7r)-adamantan-1-yl)methyl)-N-(2,2-difluoroethyl)aniline 

(2au)

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 200:1, 
v/v) to give the product as light green oil (122.1 mg, 80%). 1H NMR (500 MHz, CDCl3) 
δ 7.30 – 7.25 (m, 2H), 6.90 (d, J = 8.2 Hz, 2H), 6.78 (t, J = 7.3 Hz, 1H), 5.96 (tt, J = 
56.1, 4.3 Hz, 1H), 3.82 (td, J = 13.5, 4.3 Hz, 2H), 3.23 (s, 2H), 2.03 (s, 3H), 1.76 (d, J 
= 12.1 Hz, 3H), 1.69 (d, J = 11.4 Hz, 3H), 1.64 (d, J = 2.6 Hz, 6H). 13C NMR (126 
MHz, CDCl3) δ 148.7, 129.2, 117.0, 114.1(t, J = 243.8 Hz), 113.1, 62.9, 54.9(t, J = 
26.3 Hz), 41.5, 37.3, 37.0, 28.4. 19F NMR (471 MHz, CDCl3) δ -120.39 (d, J = 3.5 Hz). 

HRMS (ESI, m/z) calcd for C19H26F2N[M+H]+: 306.2028; found: 306.2029.

(4-chlorophenyl)(5-methoxy-2-methyl-3-(2-

(methyl(phenyl)amino)ethyl)-1H-indol-1-yl)methanone (2av)

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 15:1, v/v) 
to give the product as yellow oil (175.0 mg, 81%). 1H NMR (500 MHz, CDCl3) δ 7.59 
– 7.54 (m, 2H), 7.50 – 7.44 (m, 2H), 7.26 (dd, J = 10.3, 5.6 Hz, 2H), 7.02 (d, J = 9.0 
Hz, 1H), 6.95 (d, J = 2.5 Hz, 1H), 6.78 – 6.70 (m, 4H), 3.84 (s, 3H), 3.65 (t, J = 7.0 Hz, 
2H), 2.95 (d, J = 7.1 Hz, 2H), 2.93 (s, 3H), 2.25 (s, 3H). 13C NMR (126 MHz, CDCl3) 
δ 168.3, 156.0, 148.7, 139.0, 134.5, 134.2, 131.1, 131.0, 129.3, 129.1, 117.3, 116.1, 
115.1, 111.8, 111.3, 101.0, 55.7, 52.1, 38.6, 21.6, 13.4.
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HRMS (ESI, m/z) calcd for C26H26ClN2O2[M+H]+: 433.1677; found: 433.1679.

N-methyl-3-phenyl-3-(4-(trifluoromethyl)phenoxy)propan-1-amine 

(2aw) (CAS: No. 54910-89-3)14

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 20:1, v/v) 
to give the product as a white solid (80.3 mg, 52%). M. P. 157 oC (Lit. 157-159 oC). 1H 
NMR (500 MHz, DMSO) δ 7.56 (d, J = 8.2 Hz, 2H), 7.49 – 7.33 (m, 4H), 7.29 (t, J = 
6.8 Hz, 1H), 7.09 (d, J = 8.1 Hz, 2H), 5.75 (s, 1H), 2.97 (s, 2H), 2.51 (s, 3H), 2.32 (dd, 
J = 13.5, 6.4 Hz, 1H), 2.20 (d, J = 6.2 Hz, 1H). 13C NMR (126 MHz, DMSO) δ 160.6, 
140.6, 129.2, 128.5, 128.1, 127.3 (d, J = 3.6 Hz), 126.4, 124.9(d, J = 270.0 Hz), 
121.8(q, J = 32.5 Hz), 116.8, 77.0, 45.7, 34.8, 33.1. 19F NMR (471 MHz, DMSO) δ -
59.98 (s).

1-(2-(dimethylamino)-1-(4-methoxyphenyl)ethyl)cyclohexan-1-ol (2ax) 

(CAS: No. 93413-69-5)15

The reaction was performed by following the general procedure 3. The residue was 
purified by flash column chromatograph (silica gel, petroleum ether:AcOEt = 10:1, v/v) 
to give the product as a white solid (84.5 mg, 61%). M. P. 102 oC (Lit. 102-104 oC). 1H 
NMR (500 MHz, DMSO) δ 7.23 (d, J = 8.5 Hz, 2H), 6.88 (d, J = 8.6 Hz, 2H), 3.74 (s, 
3H), 3.50 (d, J = 10.3 Hz, 1H), 3.22 (s, 1H), 3.03 (dd, J = 8.4, 4.2 Hz, 1H), 2.50 (s, 6H), 
1.63 – 1.52 (m, 2H), 1.49 – 1.24 (m, 5H), 1.18 – 1.02 (m, 2H), 0.95 (q, J = 11.5 Hz, 
1H). 13C NMR (126 MHz, DMSO) δ 158.5, 132.1, 131.0, 113.9, 72.6, 59.1, 55.4, 50.8, 
44.0, 36.8, 33.5, 25.8, 21.8, 21.5.
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5. NMR spectroscopic data
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N,N-dimethylaniline (2t)
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N-(cyclohexylmethyl)aniline (2w)

Ph
H
N



49

Ph
H
N

Ph
H
N

N-(2-phenylpropyl)aniline (2x)

Ph
H
N



50

Ph
H
N Ph

Ph
H
N Ph



51

N-(2-phenoxyethyl)aniline (2y)
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N-(((3r,5r,7r)-adamantan-1-yl)methyl)aniline (2aa)
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N-(4-methoxybenzyl)aniline (2ad)
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N-(4,5-dimethoxy-2-nitrobenzyl)aniline (2ae)
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N-(2-(4-isobutylphenyl)propyl)aniline (2af)
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N-(furan-2-ylmethyl)aniline (2ag)
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N-(thiophen-2-ylmethyl)aniline (2ah)
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N-(hex-3-en-1-yl)aniline (2ai)
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N-((2E,4E)-hexa-2,4-dien-1-yl)aniline (2aj)
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2-methyl-1-phenylpyrrolidine (2ak) 
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1,2-diphenylpyrrolidine (2al)
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N-benzyl-4-methoxyaniline (2am)
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N-benzyl-N-methylaniline (2ao)
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N-methyl-N-phenethylaniline (2ap) 
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N-ethyl-N-(2-(trifluoromethyl)phenethyl)aniline (2aq) 
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N-butyl-N-(4,4,4-trifluorobutyl)aniline (2ar)
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N-benzyl-N-(2,2-difluoroethyl)aniline (2as)
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N-(((3r,5r,7r)-adamantan-1-yl)methyl)-N-(2,2-difluoroethyl)aniline 

(2au)

N
Ph

CF2H



85

N
Ph

CF2H

N
Ph

CF2H



86

(4-chlorophenyl)(5-methoxy-2-methyl-3-(2-



87

(methyl(phenyl)amino)ethyl)-1H-indol-1-yl)methanone (2av)

Ph N

N

O

O

Cl

Ph N

N

O

O

Cl



88

N-methyl-3-phenyl-3-(4-(trifluoromethyl)phenoxy)propan-1-amine 
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1-(2-(dimethylamino)-1-(4-methoxyphenyl)ethyl)cyclohexan-1-ol (2ax)
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