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(A) Typical experimental procedure for the synthesis of substrates

(1) A typical experimental procedure for the synthesis of 2-methyl quinolines:

¢ HCl(aq)/tol ¢ N
\©\NH2 + X _CHO ﬁh, m
1d
4-Chrolo-aniline (2.54g, 20 mmol), 23.2 mL of 37% HCI (aq) and 10 mL of water were added to a
250 mL round-bottom flask. The mixture was stirred at 100 °C for at least 30 minutes. When the
solid were all dissolved, crotonaldehyde (1.75g, 25mmol) in 13 mL of toluene was added and the
mixture were kept reflux for 12 h. Then the mixture was cooled to room temperature and poured

into 100 mL of Na;COs (aq). The product was extracted by CH,Cl, and purified by silica gel column
chromatography (PE/EtOAc = 15:1) to afford the desired product 1d (2.52g, 71%).

(2) Experimental procedure for the synthesis of ethyl quinoline-2-acetate (1n):

©fi n-BuLi, ProNH X
+ CO(OEt), — > »
7 THF 785G (. -CO0E

1n
A mixture of 7.08g diisopropylamine (9.8 mL, 70 mmol) and 10 mL of dried THF was added to a
three-necked flask by syringe under N,. After cooling down to -78 °C, 28.4 mL of n-Butyl lithium
(2.4M in hexane, 68 mmol) was slowly added. The mixture was stirred for 30 minutes. Then 3.5g
of 2-methyl quinoline (3.3mL, 24 mmol) was slowly added. The colour turned to orange rapidly
then dark-brown. After 30 minutes, 10.6g of diethyl carbonate (11mL, 90 mmol) was added and
the mixture was stirred for 2 hours. The reaction was quenched by 10 mL of water. The desired
product 1n (3.3g, 64%) was extracted by EtOAc and purified by silica gel column chromatography
(PE/EtOAC = 20:1).

(3) 2-Ethyl quinoline was prepared following the reported methodologys?.
Reference:

S1 B. Qian, S. Guo, J. Shao, Q. Zhu, L. Yang, C. Xia and H. Huang, J. Am. Chem. Soc., 2010, 132, 3650
- 3651.
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(B) Copies of NMR spectra for product 3
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SOLVENT coe13
NS 8
NN DS 0
= SHH 8012.820 Hz
N FIDRES 0.122266 Hz
4.0894966 sec
RG 31.52
oW 62.400 usec
3 DE 28550 usec
TE 7.0 K
40 1 1.00000000 sec
D0 1
CHANNEL £1
400.0322002
1H
10.00 usec
65536
400.0300042 MHz
EM
0
0.00 Hz
0
1.00
L k,w I
T T T T T T T T
9 8 7 5 4 2 1 0 ppm
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NAME 3ae y2c2017090704
EXPNO 2
PROCNO 1
Date_ 20170910
Time 15.22
INSTRUM
NS PROBHD 5 mn PABBO BB/
PULEROG 2gpg30
65536
SOLVENT coc13
NN ns 512
— DS 4
N SR 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 207.18
oW 20,800 usec
3ae DE 6.50 usec
TE 297.8
b1 2.00000000 sec
D11 0.03000000 sec
D0 1
wwwwmwew CHANNEL £1 www: s
SFO1 100.5976818 Mz
NUC1 13C
Pl 10.00 usec
s1 3276
SF 100.5876298 Mz
WDW EM
ssB o
LB 1.00 Hz
| GB 0
BC 1.40
‘ n 1 - n
T T T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10 ppm
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NAME 3af yzc20170907-03
EXPNO 1
PROCNO 1
Date_ 20170910
Time 8.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g3|
65536
SOLVENT coc13
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
4.0894966 sec
RG 57.77
bW 62.400 usec
DE 6.50 usec
TE 297.0 K
1 1.00000000 sec
™0 1
CHANNEL £1

400.0322002 MHz
18

10.00 usec
65536

400.0300053 MHz
EM

0
0.00 Hz

0
1.00

10 9 8 7 6 5

4 3 2 1 ppm
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NAME 3af yzc20170907-03
EXPNO 2
PROCNO 1
Date_ 20170910
1 9.03
INSTRUM spect
~N PROBHD 5 mm PABBO BB/
PULEROG 2gpg30
D 6553g
SOLVENT coclL
N N\ NS 512
— DS 4
N SR 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 207,18
oW 20,800 usec
3af DE 6.50 usec
TE 297.
b1 2.00000000 sec
D11 0.03000000 sec
D0 1
wwwwmwew CHANNEL f1 wwwwewws
SFO1 100.5976818 Miiz
NUC1 13C
Pl 10.00 usec
s1 32768
SF 100.5876240 MHz
WDW EM
SSB 0
LB 1.00 Hz
| GB o
PC 1.40
A A
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 40 30 20 10 0 ppm
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3.441
428
409

3.392

34
3.

1.599

1.581
1.562
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INSTRUM
PROBHD
PULPROG

™
SOLVENT
NS

= CHANNEL f1 =

3ag yzc20170907-02
1

1
20170909
5.43

spect
5 mm PABBO BB/
2930
65536

Hz
sec

usec
usec

297.0 K
1.00000000
1

400.0322002

usec

1H

10.00

65536

400.0300052 MHz
EM

0

0.00

0

1.00

A i SO S
T T T T T T T T T T T
9 6 5 4 3 2 1 0 ppm
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NAME 3ag yzc20170907-02
EXPNO 2
PROCNO 1
Date_ 20170910
Time 9.36
INSTRUM
PROBHD 5 mn PABBO BB/
PULPROG 2gpg 30
N 65536
SOLVENT coc13
NS 512
NN DS 4
s 24038.461 Hz
N FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 207,18
oW 20.800 usec
3ag DE 6.50 usec
TE 297.6
D1 2.00000000 sec
D1t 0.03000000 sec
D0 1
wwwwmwew CHANNEL £1 www:
SFO1 100.5976818
NUC1 13C
Pl 10.00 usec
s1 3276
SF 100.5876240 MHz
WDW EM
SsB 0
LI 1.00 Hz
G 0
2 1.40
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S23



HOOLOrETONNONTNR NN o
MO TIONAANAA AN~ N0 T TN o
ANCLVLHDTTITTINMOMOANND =
B N L A VRV by
NAME 3ah yzc2017122901-r
EXPNO 1
PROCNO 1
Date_ 20180103
ime 4.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULEROG 2930
N ™ 65536
SOLVENT coc13
NS 8
DS 0
NN SWH 8012.820 Hz
N FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 2
DW 62.400 usec
DE 6.50 usec
TE 293.7 K
3ah D1 1.00000000 sec
D0 1

CHANNEL f1
400.0322002 MHz

1
10.00 usec
65536
400.0300056 MHz
EM

0
0.00 Hz
0
1.00
s A
T T T T T T T T T T T T T T T T T T T 1
90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm
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- olrlrlrlr~lol o
DO NNTM D@
AR AN N ® oD e D vmao o~
SEAAREIRIToN 238 S
P S I I ST MmN oW v
cmosrnsoong 2
SORNIANQ N o Y o
bt R R e o e A
NAME 3ah yzc2017122901-r¢
EXPNO 2
PROCNO 1
Date_ 20180103
Time 5.39
INSTRUM spe
~N PROBHD 5 mm PABBO BB/
PULEROG 2gpg30
D 65536
SOLVENT CDC13
N N\ NS 1024
DS 4
N SR 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 207.18
oW 20,800 usec
3ah DE 6.50 usec
TE 294.5 K
b1 2.00000000 sec
D11 0.03000000 sec
D0 1
wmmmmwwe CHANNEL f1 m=wwmwes
SFO1 100.5976818 Miiz
NUC1 13C
Pl 10.00 usec
s1 32768
SF 100.5876283 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB o
PC 1.40
L ” L
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME 3ai yzc2017
EXPNO
PROCNO
Date_ 20171126
ime 17.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg 30
> 65536
SOLVENT CDC13
ns 2048
N™N DS 1
\: SWH 24038.461
N FIDRES 0.366798
aQ 1.3631988
RG 211.87
. oW 20.800 usec
3ai DE 6.50 usec
TE 295.2 K
D1 2.00000000 sec
D1l 0.03000000 sec
D0 1
A |1 ‘I I‘ ’ { i
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 40 30 20 10 0 ppm
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INSTRUM
PROBHD
PULPROG

SOLVENT
NS

3aj yzc2017122
1

8-01

spect
5 mm PABBO BB/
2930

65536

ecl3

8

0
8012.820
0.122266
4.0894966
63.97
62.400
6.5
293.5
1.00000000
1

CHANNEL £1
400.0322002
1H
10.00
65536
400.0300085
EM
0
0.00
0
1.00

sec

usec
usec

g "
T T T T T T T T T T T T T T 1
65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
roovomETADTO -
Cr@oTrTanemDo a onw
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NAME 3aj yzc20171228-01
EXPNO 2
PROCNO 1
Date_ 20171231
Time 9.21
INSTRUM El
BN PROBHD 5 mn PABBO BB/
PULEROG 2gpg30
65536
SOLVENT CDC13
N \ NS 512
DS 4
)—N SR 24038.461 Hz
PH’ FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 207.18
. oW 20,800 usec
3aj DE 6.50 usec
TE 294.0
o1 2.00000000 sec
D11 0.03000000 sec
D0 1
wwwwmwew CHANNEL £1 www: s
SFO1 100.5976818 Mz
NUC1 13C
Pl 10.00 usec
s1 3276
SF 100.5876327 Mz
WDW EM
ssB o
LB 1.00 Hz
e 0
BC 1.40
J L i ]
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME 3ak yzc2017102101-recx
EXPHO 1
PROCHO 1
Date_ 20171024
Time 15.22
INSTRO} =
ROBHD 5 rm PABBO BB/
PULPRO 2930
D 65536
SOLVENT coel13
Ns
N s
swE 8012.820 Hz
FIDRES 0.122266 Hz
NN AQ 4.0892966 szac
G 111.9
oW 62.900 usec
)N o 4150 toec
Bn TE 293.2 K
1 1.00000000 sec
3ak D0 1
CHANNEL £1
400.0322002 MHz
10.00 usec
6553
400.0300075 MHz
Y
0
0.00 Hz
0
1.00
L Y GRS
T T T T T T T T T T T T T T T T T T T 1
9.0 85 8. 75 d 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
Q roYoTn'J njroj m
nWO - N cmwowoo
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NAME 3ak yzc2017102101-rec
EXPHO 13
PROCNO 1
Date_ 20171109
Time 8.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
N 65536
SOLVENT coci3
NS 512
DS 4
N7 SHH 24038.461 Hz
FIDRES 0.366798 Hz
N AQ 1.3631988 sec
RG 207.18
Bn DA 20.800 usec
DE £.50 usec
3ak ) 296.1 K
D1 2.00000000 sec
D11 0.03000000 sec
™0 1
mmmascns CHANNEL f1 e
sFo1 100.5976818 MHz
nuc1 13c
131 10,00 usec
sI 32768
3 100.5876267 Mz
WO EM
ssB 0
18 1.00 uz
GB 0
BC 1.40
L ;
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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10 9 8 6 3 2 1 ppm
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3
OH
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170 160 150 140 130 120 110 100
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