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General:

Antimony trichloride was purchased from commercial source and used without further
purification. Flash chromatography was carried out with silica gel (200-300 mesh). Analytical
TLC was performed with silica gel GF254 plates, and the products were visualized by UV
detection. *H NMR and **C NMR (400 MHz and 100 MHz, respectively) spectra were recorded
in CDCls. Chemical shifts (5) are reported in ppm using TMS as internal standard and spin-spin
coupling constants (J) are given in Hz. The high resolution mass spectra (HRMS) were
measured on an electrospray ionization (ESI) apparatus using time of flight (TOF) mass
spectrometry.

Optimization of reaction conditions
1. SbCl3/Oz initiated synthesis of chlorinated quinolines

y N Ar
Ar\N)\cozlvle * % 0,, SoSI\l/JeCr:'i 60 °C Me\@\)j(\/CI
H Ar = 4-MeCgH, N”>co,Me
la 2a 3a
Entry [Sb] Solvent Yield (%) @
1 SbCls (1 equiv) MeCN 41
2 SbCls (2 equiv) MeCN 76
3 SbClz (2 equiv) THF 58
4 SbCls (2 equiv) anisole 66
5 SbCls (2 equiv) toluene 73
6 SbCls (2 equiv) DCE n.r.
7 SbF3 (2 equiv) MeCN n.r.
8 Sh03 (2 equiv) MeCN n.r.
9 Sh20s (2 equiv) MeCN n.r.
10 SbCls (2 equiv) MeCN 25
11 SbCls (3 equiv) MeCN 84 (79) °

2 Yields were determined by crude 'H NMR using 1,3,5-trimethoxylbenzene as an internal
standard; ® The yield in the parentheses is the isolated yield.

The model reaction of glycine 1a and MCP 2a was conducted in the presence of one equivalent
of SbCl; under dioxygen atmosphere (Table 1), and as our expected, the conjunctive C-H bond
oxidation and carbochlorination occurred smoothly, affording the desired chlorinated quinoline
3ain41% yield (entry 1). Increasing the amount of SbCls to 2 equivalent, the reaction efficiency
was enhanced to 76% yield (entry 2), and the solvent screen showed that MeCN is still the best
solvent (entries3-6). Other antimony reagents were also evaluated (entries 7-10), however, only

SbCls gave the chlorinated quinolines in 25% yield (entry 10), probably due to that high
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concentration of the Sb(V) would cause over-oxidation of the substrates. When the amount of
SbCl; was increased to 3 equivalent, the best result was obtained and the desired product 3a
was provided in 84% H NMR and 79% isolated yields, respectively (entry 11).

2. SbCl3/Oz initiated synthesis of chlorinated dihydroquinolines

, , ArZ Ar2
H Ar Ar Cl
Arl\NJ\COZMe * | %*%g"c» RT : |
H . =4-Me H,: H CO,Me
la 5a A2 4'C|C6i| : 6a
2.0 equivalent
Entry SbCl; (x equiv) Solvent Yield (%) @
1 2 MeCN 44
2 25 MeCN 52
3 MeCN 35
4 MeCN 30°
5 25 THF 18
6 25 1,4-dioxane n.r.
7 25 toluene 22
8 25 anisole 16
9 25 MeCN 21¢
10 25 MeCN 224
11 25 MeCN 54¢
12 25 MeCN 23f

2 The yields in the parentheses are the isolated yields; ° In the presence of 3 equivalent of 5a; ¢ The
reaction was conducted at 50°C; ¢ The reaction was conducted at 70°C; ¢ 10 mol % CuBr; f 10 mol %
CuCl.

Using MeCN as the solvent, the desired dihydroquinoline 6a was isolated in 44% yield (entry
1). Increasing the amount of SbCls to 2.5 equivalent, the reaction outcome was improved to 52%
yield (entry 2). However, further increasing the amount of SbCl; resulted in the decrease of the
yields (entries 3-4), and the reaction became complicated with a series of unidentified side-
products. Next, a solvent screen was performed, and the results showed that MeCN is still the
best solvent (entries 5-8). Evaluation of the reaction temperature revealed that this reaction is
sensitive to the reaction temperature (entries 9-10), and at 60°C, the best result was provided.
To improve the reaction efficiency, the model reaction was conducted in the presence of CuX
(entries 11-12), and the results showed that CuCl decreased the yield of 6a to 23%. It is believed
that in the absence of the terminal aromatization as the driving-force, the efficiency of this sp®
C-H bond oxidation will be greatly reduced, which is consistent with our previous research.

General Experimental Procedure
1. SbCl3/Oz2 initiated synthesis of chlorinated quinolines

Ar

H Ar SbCl; Me cl
Ar_ )\ + ™ 0 A
N~ >CO,Me 0,, MeCN, 60 °C P

H Ar = 4-MeCgH, N“>Co,Me
la 2a 3a
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A solution of 1a (0.3 mmol) and 2a (0.6 mmol) in MeCN (5 mL) was mixed fully, then SbCls;
(0.9 mmol) was added dropwise under O, atmosphere. The reaction solution was stirred at 60
°C (oil bath). After completion monitored by TLC (by UV visualization), the solvent was
removed under reduced pressure. The products were separated by silica gel column
chromatography eluted with petroleum ether/ethyl acetate (v/v 5:1) to afford the product 3a in
79% yield.

2. SbCl3/Oz initiated synthesis of chlorinated dihydroquinolines

Ar2 Ar?
H Ar2  Ar? (2.5 equiv) Cl
Arl\N)\co Me | (S)bcll\jeCN 50°C R T T
N oMe 2 ) Za N co,Me
1 5 6

A solution of 1 (0.3 mmol) and 5 (0.6 mmol) in MeCN (5 mL) was mixed fully, then ShCls;
(0.75 mmol) was added dropwise under O, atmosphere. The reaction solution was stirred at 60
°C (oil bath). After completion monitored by TLC (by UV visualization), the solvent was
removed under reduced pressure. The products were separated by silica gel column
chromatography eluted with petroleum ether/ethyl acetate (v/v 6:1) to afford the product.

Detection of the intermediate by HRMS

Ar Ar
RGOS LY
N7 >co,Me N” "COMe

Int-1 __Int-2
T =2,
M + H]" of :
calcd 322.1802, found 322.1805.

Tt
M + H]" of :
calcd 320.1645, found 320.1643.

H Ar SbCly

A )\ Ar
s
"SN“ScoMe * % 0,, MeCN, 60 °C Me \ T
H Ar = 4-MeCgH,
1a 2a TEMPOé‘?&aqgivalent) CO,Me N7 CO,Me

Int 3 Int-4
Ar = 4-MeCgHy; T = TEMPO

+ ==
M+ H]"of
calcd 475.2955, found 475.2952.

+ =5
M+ H]"of
caled 479.3268, found 479.3259.

A solution of 1a (0.3 mmol) and 2a (0.6 mmol) in MeCN (5 mL) was mixed fully, then SbCls;
(0.9 mmol) was added dropwise under O, atmosphere. The reaction solution was stirred under
60 °C (oil bath). After stirring for 3 hours, 3 equivalent of TEMPO was added and then the
reaction mixture was tested by HRMS. Fortunately, several intermediates (Int-1 to 4) were
detected. These intermediates imply that this reaction is mediated by a radical intermediate and
the intramolecular cyclization of the generated radical might be faster than the -fragmentation
of the cyclopropylmethylene radical.

% slow H/f\
CO,Me

CO,Me
l fast
Ar

Me 2
_o
N~ >CO,Me Ctast Co,Me
H
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Int-1:

Intens. T +MS, 1.20-1.53min #(71-91)

8000

6000 320.1643

4000

2000

320.2902

31‘9.6 ) 31‘9.8 ) 32‘0.0 ) 32‘0.2 ) 32‘0.4 ) 32‘0.6 ) m/z
Int-2:

Intens‘.1 +MS, 1.20-1.53min #(71-91)
x10% 7

322.1805

2 323.1836

! 4 s
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321.25 321.50 321.75 322.00 322.25 322.50 322.75 323.00 323.25 mz

Int-3:

Intens. +MS, 1.20-1.53min #(71-91)
479.2501
1500
] 479.3259
1000
500 -
0 -—————t
479.1 479.2 479.3 479.4 4795 479.6 4797wz

Int-4:

Intens. ] +MS, 1.20-1.53min #(71-91)
5000

475.2952

4000
3000
2000 1

1000

) ; . T . T . I. . T . T r T r
474.6 474.8 475.0 475.2 475.4 475.6 475.8 mz

XPS analysis of the reaction between SbCls and O:

A solution of SbCl3 (0.3 mmol) in MeCN (5 mL) was mixed stirred at 60 °C (oil bath) under O;
atmosphere. After stirring for 6 hours, the reaction mixture was tested by XPS, and to our
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delight, both peaks of Sb 3ds;, (530.58 eV) and Sb 3ds. (539.8 V) of the Sb°* species were
detected, suggesting that in the presence of dioxygen, SbClzwas oxidized to the Sb(V) species.

530.48 eV
Sb3d,,

530.78 eV 531.93 eV
sbad,, \ Ots

Intensity(a.u.)

545 59 5% 530 5%
Binding energy(eV)
&)
Ols 530.48 eV
@
- 531.81eV
=
S
2
2
5 ©)
c 53318 eV
55 50 55 530 55
Binding energy(eV)
Sb 3d
530.58 eV
Sb3d,,
_
= 539.78 eV
K| s,
2
[%2]
C
3
=
545 540 55 50 525
Binding energy(eV)
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Analytical data for compounds

Me

Me Cl
e
N7 >co,Me

3a

Methyl 3-(2-chloroethyl)-6-methyl-4-(p-tolyl)quinoline-2-carboxylate (3a)

Reddish brown solid, m.p.: 113-116 °C; 84mg (79%); Elution: petroleum ether/ethyl acetate = 5:1 (v :
v); 'H NMR (400 MHz, CDCl3) 8 8.09 (d, J = 8.5 Hz, 1H), 7.53 (d, J = 8.6 Hz, 1H), 7.34 (d, J = 7.2 Hz,
2H), 7.10 (d, J = 7.6 Hz, 2H), 7.07 (s, 1H), 4.06 (s, 3H), 3.55 (t, J = 7.2 Hz, 2H), 3.23 (t, J = 7.2 Hz, 2H),
2.48 (s, 3H), 2.38(s, 3H); 13C NMR (101 MHz, CDCl3) 5 167.4, 149.7, 148.9, 144.6, 138.5, 138.2, 132.8,
132.2,129.6, 129.5, 129.0, 128.7, 127.4, 125.1, 53.2, 43.7, 33.1, 21.9, 21.4; HRMS (ESI) m/z: [M + H]*
Calcd for C21H,1CINO,, 354.1255; Found, 354.1251.

Me

Et “ c
e N~ >Cco,Me
3b

Methyl 3-(2-chloroethyl)-6-ethyl-4-(p-tolyl)quinoline-2-carboxylate (3b)

Yellow solid, m.p.: 93-96 °C; 79mg (72%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); *H NMR
(400 MHz, CDCl3) & 8.12 (d, J = 8.7 Hz, 1H), 7.57 (dd, J = 8.7, 1.9 Hz, 1H), 7.34 (d, J = 7.8 Hz, 2H),
7.12 (d, J=8.0 Hz, 2H), 7.08 (d, J = 1.1 Hz, 1H), 4.06 (s, 3H), 3.58 — 3.51 (m, 2H), 3.28 - 3.22 (M, 2H),
2.67 (0, J = 7.6 Hz, 2H), 2.48 (s, 3H), 1.17 (t, J = 7.6 Hz, 3H); *C NMR (101 MHz, CDCls) § 167.4,
149.9, 149.0, 144.8, 144.7, 138.2, 132.8, 131.0, 129.8, 129.5 (two 13C), 129.0 (two *C), 128.7, 127.4,
124.0, 53.2, 43.8, 33.1, 29.2, 21.4, 15.4; HRMS (ESI) m/z: [M + Na]* Calcd for CpHzCINO2Na,
390.1231; Found, 390.1229.

Me

MeO
e N C
e NZ >co,Me

3c

Methyl 3-(2-chloroethyl)-6-methoxy-4-(p-tolyl)quinoline-2-carboxylate (3c)
Yellow solid, m.p.: 91-95 °C; 75mg (68%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); *H NMR
(400 MHz, CDCls) § 8.10 (d, J = 9.2 Hz, 1H), 7.41 - 7.28 (m, 2H), 7.13 (d, J = 7.9 Hz, 2H), 6.55 (d, J =
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2.6 Hz, 1H), 4.06 (5, 3H), 3.68 (s, 3H), 3.56 (t, J = 7.8 Hz, 2H), 3.39 — 3.14 (m, 2H), 2.48 (s, 3H); °C
NMR (101 MHz, CDCl3) & 167.2, 159.1, 149.0, 147.0, 142.0, 138.2, 132.9, 131.4, 130.1, 129.6, 128.9,
128.0,122.6,104.1, 5.4, 53.2, 43.8, 33.2, 21.4; HRMS (ESI) m/z: [M + Na]* Calcd for Co3Ha0CINO3Na,
392.1024; Found, 392.1054.

Me

EtO “ Cl
e N7 >Co,Me
3d

Methyl 3-(2-chloroethyl)-6-ethoxy-4-(p-tolyl)quinoline-2-carboxylate (3d)

Reddish brown solid, m.p.: 106-108 °C; 82mg (71%); Elution: petroleum ether/ethyl acetate = 6:1 (v :
v); *H NMR (400 MHz, CDCls) § 8.08 (d, J = 9.2 Hz, 1H), 7.40 — 7.27 (m, 3H), 7.10 (d, J = 8.0 Hz, 2H),
6.52 (d, J = 2.7 Hz, 1H), 4.04 (s, 3H), 3.85 (q, J = 7.0 Hz, 2H), 3.59 — 3.51 (m, 2H), 3.31 - 3.19 (m, 2H),
2.46 (s, 3H), 1.36 — 1.29 (m, 3H); *C NMR (101 MHz, CDCls)  167.3, 158.5, 148.9, 146.9, 142.0,
138.2, 133.0, 131.5, 130.2, 129.6, 128.9, 127.9, 122.7, 104.9, 63.6, 53.1, 43.8, 33.2, 21.4, 14.5; HRMS
(ESI) m/z: [M + Na]* Calcd for C2,H22CINO3Na, 406.1180; Found, 406.1197.

Me

tB
u N Cl
e NZ >co,Me

3e

Methyl 6-(tert-butyl)-3-(2-chloroethyl)-4-(p-tolyl)quinoline-2-carboxylate (3e)

Yellow solid, m.p.: 132-136 °C; 90mg (76%); Elution: petroleum ether/ethyl acetate = 6:1 (v : v); H
NMR (400 MHz, CDCls) & 8.14 (d, J = 8.9 Hz, 1H), 7.80 (dd, J = 8.9, 2.1 Hz, 1H), 7.34 (d, J = 7.8 Hz,
2H), 7.25 (s, 1H), 7.13 (d, J = 8.0 Hz, 2H), 4.06 (s, 3H), 3.62 — 3.49 (m, 2H), 3.32 — 3.20 (m, 2H), 2.48
(s, 3H), 1.28 (s, 9H); *C NMR (151 MHz, CDCls) § 167.5, 151.3, 150.3, 149.3, 144.6, 138.2, 132.8,
129.4 (two °C), 129.0, 128.9, 128.4, 127.3, 121.3, 53.2, 43.8, 35.2, 33.1, 31.0, 21.4; HRMS (ESI) m/z:

[M + Na]* Calcd for C24H26CINO2Na, 418.1544; Found, 418.1546.
Me

Me I
Cr
N7 >co,Me

Me

3f
Methyl 3-(2-chloroethyl)-6,8-dimethyl-4-(p-tolyl)quinoline-2-carboxylate (3f)
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Yellow solid, m.p.: 126-128 °C; 47mg (43%); Elution: petroleum ether/ethyl acetate = 6:1 (v : v); ‘H
NMR (400 MHz, CDCls) 3 7.38 (s, 1H), 7.33 (d, J = 7.8 Hz, 2H), 7.10 (d, J = 7.9 Hz, 2H), 6.90 (s, 1H),
4.06 (s, 3H), 3.59 — 3.48 (m, 2H), 3.24 — 3.14 (m, 2H), 2.80 (s, 3H), 2.48 (s, 3H), 2.33 (s, 3H); 3C NMR
(101 MHz, CDCls) 6 167.9, 149.4, 148.1, 143.9, 138.0, 137.9, 137.5, 133.3, 132.2, 129.4, 129.0, 128.7,
126.5,123.1,52.9,43.7, 33.2, 21.9, 21.4, 17.8; HRMS (ESI) m/z: [M + Na]* Calcd for C2H22CINO2Na,

390.1231; Found, 390.1236.
Me

MeO I

N C

‘ N7 >co,Me
Me

39

Methyl 3-(2-chloroethyl)-6-methoxy-8-methyl-4-(p-tolyl)quinoline-2-carboxylate
(39)

Yellow solid, m.p.: 125-127 °C; 49mg (43%); Elution: petroleum ether/ethyl acetate = 6:1 (v : v); H
NMR (400 MHz, CDCl3) 8 7.32 (d, J = 7.7 Hz, 2H), 7.21 - 7.19 (m, 1H), 7.10 (d, J = 8.0 Hz, 2H), 6.38
(d, J = 2.7 Hz, 1H), 4.05 (s, 3H), 3.64 (s, 3H), 3.58 — 3.50 (M, 2H), 3.25 — 3.18 (M, 2H), 2.79 (s, 3H),
2.47 (s, 3H); 3C NMR (101 MHz, CDCl3) § 167.8, 158.5, 148.7, 146.2, 141.6, 139.9, 138.0, 133.4, 130.1,
129.5,128.9, 127.3,122.2, 102.0, 55.2, 52.8, 43.7, 33.3, 21.4, 17.91; HRMS (ESI) m/z: [M + Na]* Calcd

for szszClNOsNa, 406.1180; FOUﬂd, 406.1182.
Me

MeO I
900
N7 >co,Me

O
Me

Methyl 3-(2-chloroethyl)-6,8-dimethoxy-4-(p-tolyl)quinoline-2-carboxylate (3h)
White solid, m.p.: 161-163 °C; 42mg (35%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); 'H
NMR (400 MHz, CDCl3) 5 7.33 (d, J = 7.7 Hz, 2H), 7.11 (d, J = 7.9 Hz, 2H), 6.66 (d, J = 2.4 Hz, 1H),
6.10 (d, J = 2.4 Hz, 1H), 4.04 (s, 3H), 4.02 (s, 3H), 3.64 (s, 3H), 3.61 — 3.50 (m, 2H), 3.35-3.24 (m,
2H), 2.46 (s, 3H); 3C NMR (101 MHz, CDCl3) § 167.0 , 159.8, 156.6, 148.9, 145.1, 138.1, 134.9,
133.3,131.1, 129.5, 129.3, 128.8, 101.1, 95.9, 56.3, 55.4, 53.0, 43.8, 33.2, 21.4; HRMS (ESI) m/z: [M
+ Na]* Calcd for C22H22CINO:Na, 422.1130; Found, 422.1128.

Me

Me C
e
N7 >CO,Et
3
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Ethyl 3-(2-chloroethyl)-6-methyl-4-(p-tolyl)quinoline-2-carboxylate (3i)

Dark brown solid, m.p.: 88-90 °C; 33mg (30%); Elution: petroleum ether/ethyl acetate = 8:1 (v : v); H
NMR (400 MHz, CDCls) & 8.09 (d, J = 8.6 Hz, 1H), 7.53 (d, J = 8.6 Hz, 1H), 7.36 (d, J = 7.9 Hz, 1H),
7.12 (d, J = 7.8 Hz, 1H), 7.08 (s, 1H), 4.56 (q, J = 7.1 Hz, 2H), 3.64 — 3.36 (M, 2H), 3.30 — 3.03 (M, 2H),
2.49 (s, 2H), 2.39 (s, 2H), 1.49 (t, J = 7.1 Hz, 2H); 3C NMR (101 MHz, CDCls) & 167.1, 149.9, 149.5,
144.6, 138.3, 138.2, 132.8, 132.1, 129.6, 129.5, 128.9, 128.5, 126.8, 125.1, 62.3, 43.5, 33.3, 21.9, 21.4,
14.2; HRMS (ESI) m/z: [M + Na]* Calcd for C2H22CINO2Na, 390.1231; Found, 390.1257.

MeO

Cyclopentyl 3-(2-chloroethyl)-6-methoxy-4-(p-tolyl)quinoline-2-carboxylate (3j)
White solid, m.p.: 130-133 °C; 25mg (20%); Elution: petroleum ether/ethyl acetate = 8:1 (v : v); *H NMR
(400 MHz, CDCl3) & 8.06 (d, J = 9.2 Hz, 1H), 7.33 (dd, J = 8.9, 2.9 Hz, 3H), 7.11 (d, J = 8.0 Hz, 2H),
6.53 (d, J = 2.7 Hz, 1H), 5.55 (tt, J = 6.3, 3.3 Hz, 1H), 3.66 (s, 3H), 3.54 — 3.46 (M, 2H), 3.20 - 3.12 (m,
2H), 2.47 (s, 3H), 2.11 — 1.92 (m, 4H), 1.88 — 1.76 (m, 2H), 1.72 — 1.63 (m, 2H); *C NMR (101 MHz,
CDCl3) § 167.3,158.7, 149.0, 148.5, 142.3, 138.2, 132.9, 131.4, 129.7, 129.6, 128.8, 126.5, 122.3, 104.1,
79.4, 55.4, 43.4, 33.4, 32.7, 23.9, 21.4; HRMS (ESI) m/z: [M + Na]* Calcd for CzsH26CINO3sNa,
446.1493; Found, 446.1486.

Me

MeO Cl
X
O NG O\A
3k O

Cyclopropylmethyl 3-(2-chloroethyl)-6-methoxy-4-(p-tolyl)quinoline-2-
carboxylate (3k)

Yellowish solid, m.p.: 108-110 °C; 22mg (18%); Elution: petroleum ether/ethyl acetate = 6:1 (v : v); *H
NMR (400 MHz, CDCl3) § 8.10 (d, J = 9.2 Hz, 1H), 7.35 (dd, J = 9.2, 2.4 Hz, 2H), 7.14 (d, J = 8.0 Hz,
2H), 6.56 (d, J = 2.7 Hz, 1H), 4.32 (d, J = 7.4 Hz, 2H), 3.68 (s, 2H), 3.63 — 3.41 (m, 2H), 3.45 - 3.15 (m,
2H), 2.49 (s, 2H), 1.49 — 1.32 (m, 1H), 0.66 (g, J = 6.0 Hz, 1H), 0.43 (g, J = 4.8 Hz, 2H); *C NMR (101
MHz, CDCls) § 167.3, 158.9, 148.7, 148.4, 142.2, 138.2, 132.9, 131.5, 129.9, 129.6, 128.8, 127.1, 122.3,
104.1, 71.1, 55.4, 435, 33.4, 21.4, 9.9, 3.6; HRMS (ESI) m/z: [M + Na]* Calcd for C2sH24CINO3Na,
432.1337; Found, 432.1332.
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OMe
Me Cl
®
N7 >Co,Me
3l

Methyl 3-(2-chloroethyl)-4-(4-methoxyphenyl)-6-methylquinoline-2-carboxylate
30

Yellow solid, m.p.: 144-147 °C; 51mg (46%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); ‘H
NMR (400 MHz, CDCl3) & 8.09 (d, J = 8.6 Hz, 1H), 7.54 (dd, J = 8.6, 1.7 Hz, 1H), 7.15 (d, J = 8.6 Hz,
2H), 7.07 (d, J = 8.7 Hz, 3H), 4.06 (s, 3H), 3.92 (s, 3H), 3.55 (t, J = 7.8 Hz, 2H), 3.29 — 3.23 (m, 2H),
2.40 (s, 3H); 3C NMR (101 MHz, CDCl3) § 167.4, 159.5, 149.4, 149.0, 144.6, 138.5, 132.1, 130.3, 129.7,
128.9, 127.9, 127.7, 125.1, 114.2, 55.3, 53.2, 43.7, 33.1, 22.0; HRMS (ESI) m/z: [M + Na]* Calcd for
C21H20CIN03Na, 392.1024; FOUﬂd, 392.1024.

OMe
Et Cl
e
N” >Co,Me
3

m

Methyl 3-(2-chloroethyl)-6-ethyl-4-(4-methoxyphenyl)quinoline-2-carboxylate
(3m)

Yellow solid, m.p.: 114-117 °C; 63mg (55%); Elution: petroleum ether/ethyl acetate = 6:1 (v : v); ‘H
NMR (400 MHz, CDCls) & 8.12 (d, J = 8.7 Hz, 1H), 7.58 (dd, J = 8.7, 1.9 Hz, 1H), 7.19 - 7.13 (m, 2H),
7.13-7.05 (m, 3H), 4.06 (s, 3H), 3.92 (s, 3H), 3.57 - 3.53 (m, 2H), 3.28 - 3.24 (m, 2H), 2.68 (9, J = 7.6
Hz, 2H), 1.18 (t, J = 7.6 Hz, 3H); 3C NMR (101 MHz, CDCl3) § 167.4, 159.5, 149.6, 149.1, 144.8, 144.7,
131.0, 130.3, 129.8, 129.0, 127.9, 127.6, 123.9, 114.2, 55.3, 53.2, 43.7, 33.1, 29.2, 15.3; HRMS (ESI)
m/z: [M + Na]* Calcd for C2,H2,CINOsNa, 406.1180; Found, 406.1179.

OMe

MeO c
e
N7 >Co,Me
3

n

Methyl 3-(2-chloroethyl)-6-methoxy-4-(4-methoxyphenyl)quinoline-2-
carboxylate (3n)
Dark brown solid, m.p.: 114-116 °C; 72mg (62%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v);

'H NMR (400 MHz, CDCls) § 8.11 (d, J = 9.2 Hz, 1H), 7.36 (dd, J = 9.2, 2.8 Hz, 1H), 7.17 (d, J = 8.7
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Hz, 2H), 7.08 (d, J = 8.7 Hz, 2H), 6.57 (d, J = 2.7 Hz, 1H), 4.07 (s, 2H), 3.92 (s, 3H), 3.69 (s, 2H), 3.57
(t,J=7.8 Hz, 2H), 3.38 — 3.01 (m, 2H); *C NMR (101 MHz, CDCl3) § 167.3, 159.5, 159.1, 148.7, 147.1,
142.1, 131.5, 130.4, 130.2, 128.3, 128.0, 122.5, 114.3, 104.0, 55.3, 53.2, 43.7, 33.2, 30.2; HRMS (ESI)
m/z: [M + Na]* Calcd for C21H20CINO4Na, 408.0973; Found, 408.1005.

OMe
EtO Cl
e
N” >Co,Me
3

(0]

Methyl 3-(2-chloroethyl)-6-ethoxy-4-(4-methoxyphenyl)quinoline-2-carboxylate
(30)

Yellow solid, m.p.: 107-110 °C; 83mg (69%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); ‘H
NMR (400 MHz, CDCls)  8.09 (d, J = 9.2 Hz, 1H), 7.34 (dd, J = 9.2, 2.7 Hz, 1H), 7.20 - 7.11 (m, 2H),
7.07 (d, J = 8.7 Hz, 2H), 6.54 (d, J = 2.7 Hz, 1H), 4.05 (s, 3H), 3.92 (s, 3H), 3.87 (g, J = 7.0 Hz, 2H),
3.57 —3.54 (m, 2H), 3.29 — 3.25 (m, 2H), 1.35 (t, J = 7.0 Hz, 3H); 3C NMR (101 MHz, CDCls) § 167.3,
159.5, 158.5, 148.6, 146.9, 142.0, 131.5, 130.4, 130.2, 128.2, 128.1, 122.7, 114.3, 104.8, 63.7, 55.3, 53.1,
43.7, 33.2, 14.5; HRMS (ESI) m/z: [M + Na]* Calcd for C22H2,CINO4Na, 422.1130; Found, 422.1124.

OMe

tBu Cl

e
NZ >Co,Me
3p

Methyl 6-(tert-butyl)-3-(2-chloroethyl)-4-(4-methoxyphenyl)quinoline-2-
carboxylate (3p)

Yellow solid, m.p.: 147-149 °C; 74mg (60%); Elution: petroleum ether/ethyl acetate = 7:1 (v : v); ‘H
NMR (400 MHz, CDCls) & 8.13 (d, J = 9.0 Hz, 1H), 7.80 (dd, J = 8.9, 2.2 Hz, 1H), 7.28 (d, J = 1.9 Hz,
1H), 7.21 - 7.15 (m, 2H), 7.11 — 7.03 (m, 2H), 4.06 (s, 3H), 3.92 (s, 3H), 3.58 — 3.51 (m, 2H), 3.27 (t, J
= 7.8 Hz, 2H), 1.25 (s, 9H); 3C NMR (101 MHz, CDCl3) 5 167.4, 159.5, 151.3, 150.0, 149.2, 144.5,
130.3, 129.4, 128.8, 128.6, 127.9, 127.5, 121.3, 114.1, 55.3, 53.2, 43.7, 35.1, 33.1, 30.9; HRMS (ESI)
m/z: [M + Na]* Calcd for C24H26CINOsNa, 434.1493; Found, 434.1486.

tBu

Me Cl
e

N” >Cco,Me
3q
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Methyl 4-(4-(tert-butyl)phenyl)-3-(2-chloroethyl)-6-methylquinoline-2-
carboxylate (3q)

Yellow solid, m.p.: 96-98 °C; 104mg (88%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); *H NMR
(400 MHz, CDCl3) § 8.08 (d, J = 8.6 Hz, 1H), 7.57 — 7.49 (m, 3H), 7.15 (d, J = 8.2 Hz, 2H), 7.07 (s, 1H),
4.06 (s, 3H), 3.54 (t, J = 7.8 Hz, 2H), 3.24 (t, J = 7.8 Hz, 2H), 2.39 (s, 3H), 1.42 (s, 9H); *C NMR (101
MHz, CDCls) § 167.4, 151.3, 149.7, 149.0, 144.6, 138.5, 132.8, 132.1, 129.6, 128.8, 128.7, 127.4, 125.6,
125.2, 53.2, 43.8, 34.8, 33.1, 31.4, 22.0; HRMS (ESI) m/z: [M + Na]* Calcd for CosHzsCINO2Na,
418.1544; Found, 418.1552.

Me
Me Cl
S
N” >co,Me
3

r

Me

Methyl 3-(2-chloroethyl)-4-(3,4-dimethylphenyl)-6-methylquinoline-2-
carboxylate (3r)

Yellow liquid; 25mg (23%); Elution: petroleum ether/ethyl acetate = 8:1 (v : v); *H NMR (400 MHz,
CDCls3) & 8.09 (d, J = 8.6 Hz, 1H), 7.54 (d, J = 8.6 Hz, 1H), 7.30 (d, J = 7.5 Hz, 1H), 7.10 (s, 1H), 7.03
- 6.81 (m, 2H), 4.07 (s, 2H), 3.64 — 3.44 (m, 2H), 3.44 — 3.13 (m, 2H), 2.40 (s, 3H), 2.40 (s, 3H), 2.35
(s, 3H); ©*C NMR (101 MHz, CDCls) & 167.4, 149.9, 149.0, 144.5, 138.4, 137.0, 136.8, 133.2, 132.1,
130.1, 130.0, 129.6, 128.7, 127.3, 126.5, 125.2, 53.2, 43.8, 33.1, 21.9, 19.9, 19.7; HRMS (ESI) m/z: [M
+ Na]* Calcd for C22H22CINO2Na, 390.1231; Found, 390.1222.

l Me
M
e N C
‘ N7 >Co,Me
3

S

Methyl 3-(2-chloroethyl)-6-methyl-4-(m-tolyl)quinoline-2-carboxylate (3s)

Dark brown liquid; 58mg (55%); Elution: petroleum ether/ethyl acetate = 8:1 (v : v); *H NMR (400 MHz,
CDCl3) § 8.32 (d, J = 8.6 Hz, 1H), 7.64 (d, J = 7.6 Hz, 1H), 7.45 (t, J = 7.8 Hz, 1H), 7.35 (d, J = 7.5 Hz,
1H), 7.11 (s, 1H), 7.04 (d, J = 6.6 Hz, 2H), 4.10 (s, 3H), 3.61 — 3.49 (m, 2H), 3.39 — 3.22 (m, 2H), 2.45
(s, 3H), 2.41 (s, 3H); 13C NMR (101 MHz, CDCls) & 165.1, 153.3, 146.1, 141.8, 140.0, 138.8, 135.0,
134.2,129.7,129.3, 129.1, 128.8, 128.4, 127.5, 125.9, 125.4, 53.9, 43.5, 32.7, 22.1, 21.6; HRMS (ESI)
m/z: [M + Na]* Calcd for C21H20CINO:2Na, 376.1075; Found, 376.1075.

l Me
M
e N C
‘ N7 >Co,Me

Me 3t
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Methyl 3-(2-chloroethyl)-6,8-dimethyl-4-(m-tolyl)quinoline-2-carboxylate (3t)
White solid, m.p.: 105-108 °C; 54mg (49%); Elution: petroleum ether/ethyl acetate = 8:1 (v : v); *H NMR
(400 MHz, CDCl3) 6 7.44 —7.39 (m, 2H), 7.31 (d, J = 7.5 Hz, 1H), 7.02 (d, J = 7.4 Hz, 2H), 6.89 (s, 1H),
4.06 (s, 3H), 3.57 — 3.53 (m, 2H), 3.25 - 3.17 (m, 2H), 2.81 (s, 3H), 2.44 (s, 3H), 2.34 (s, 3H); 3C NMR
(101 MHz, CDCls) 5 167.9, 149.4, 148.1, 143.8, 138.4, 137.9, 137.6, 136.3, 132.2, 129.7, 129.0, 128.5,
126.4,126.2,123.1,52.9, 43.7, 33.2, 21.9, 21.6, 17.8 (one *3C signal lost for overlap); HRMS (ESI) m/z:
[M + Na]* Calcd for C22H22CINO2Na, 390.1231; Found, 390.1230.

Br
Me Cl
S
N” >co,Me
3

u

Methyl 4-(4-bromophenyl)-3-(2-chloroethyl)-6-methylquinoline-2-carboxylate
(3u)

Reddish brown solid, m.p.: 135-138 °C; 67mg (53%); Elution: petroleum ether/ethyl acetate = 5:1 (v :
v); IH NMR (400 MHz, CDCl3) & 8.10 (d, J = 8.6 Hz, 1H), 7.71 — 7.67 (m, 2H), 7.55 (dd, J = 8.6, 1.7
Hz, 1H), 7.15—7.11 (m, 2H), 7.00 (s, 1H), 4.06 (s, 3H), 3.55 (t, J = 7.6 Hz, 2H), 3.24 (t, J = 7.7 Hz, 2H),
2.40 (s, 3H); ®°C NMR (101 MHz, CDCl3) 5 167.2, 148.8, 148.1, 144.5, 139.0, 134.9, 132.4, 132.1, 130.9,
129.8, 128.2, 127.3, 124.7, 122.8, 53.3, 43.6, 32.9, 22.0; HRMS (ESI) m/z: [M + Na]* Calcd for
ConanC'NOzN&, 440.0023; FOUﬂd, 440.0017.

Cl

Me C
e
N7 >Co,Me
3

Vv

Methyl 3-(2-chloroethyl)-4-(4-chlorophenyl)-6-methylquinoline-2-carboxylate
3v)

Dark brown solid, m.p.: 91-94 °C; 94mg (84%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); H
NMR (400 MHz, CDCls) & 8.10 (d, J = 8.6 Hz, 1H), 7.58 — 7.51 (m, 3H), 7.21 — 7.17 (m, 2H), 6.99 (d,
J=17.1Hz, 1H), 4.06 (s, 3H), 3.55 (t, J = 7.7 Hz, 2H), 3.24 (t, J = 7.7 Hz, 2H), 2.40 (s, 3H); *C NMR
(101 MHz, CDCl3) § 167.1, 148.8, 148.2, 144.5, 139.0, 134.6, 134.3, 132.4, 130.6, 129.8, 129.1, 128.3,
127.4,124.7,53.2, 43.6, 33.0, 21.9; HRMS (ESI) m/z: [M + NaJ* Calcd for C20H17Cl.NO;Na, 396.0529;

Found, 396.0538.
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Cl

Et |
Cor
N7 >Co,Me

3

W

Methyl 3-(2-chloroethyl)-4-(4-chlorophenyl)-6-ethylquinoline-2-carboxylate (3w)
Yellow solid, m.p.: 98-101 °C; 101mg (87%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); *H
NMR (400 MHz, CDCls) & 8.13 (d, J = 8.7 Hz, 1H), 7.60 (dd, J = 8.7, 1.9 Hz, 1H), 7.57 — 7.52 (m, 2H),
7.23-7.18 (m, 2H), 7.01 (d, J = 1.1 Hz, 1H), 4.06 (s, 3H), 3.57 (t, J = 7.6 Hz, 2H), 3.26 (t, J = 7.7 Hz,
2H), 2.69 (q, J = 7.6 Hz, 2H), 1.19 (t, J = 7.6 Hz, 3H); 3C NMR (101 MHz, CDCls) § 167.2, 148.9,
148.3,145.1,144.7,134.6, 134.4, 131.2, 130.6, 130.0, 129.1, 128.3, 127.4, 123.6, 53.3, 43.6, 33.0, 29.2,
15.4; HRMS (ESI) m/z: [M + Na]* Calcd for C21H19CI2NO2Na, 410.0685; Found, 410.0681.

Cl
MeO |
e N C
‘ N7 >co,Me

3

X

Methyl 3-(2-chloroethyl)-4-(4-chlorophenyl)-6-methoxyquinoline-2-carboxylate
(3%)

Yellow solid, m.p.: 151-154 °C; 74mg (63%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); ‘H
NMR (400 MHz, CDCl3) § 8.12 (d, J = 9.2 Hz, 1H), 7.54 (d, J = 8.4 Hz, 2H), 7.37 (dd, J = 9.2, 2.7 Hz,
1H), 7.21 (d, J = 8.4 Hz, 2H), 6.46 (d, J = 2.7 Hz, 1H), 4.06 (s, 3H), 3.69 (s, 3H), 3.56 (t, J = 7.6 Hz,
2H), 3.26 (t, J = 7.6 Hz, 2H); *C NMR (101 MHz, CDCl3) & 167.1, 159.4, 147.4, 146.9, 142.1, 134.7,
134.5, 131.7, 130.6, 129.7, 129.3, 128.0, 122.7, 103.7, 55.4, 53.2, 43.7, 33.0; HRMS (ESI) m/z: [M +
Na]* Calcd for C2H17CI:NO3Na, 412.0478; Found, 412.0472.

Cl

EtO Q Cl
‘ N7 > co,Me
3y

Methyl 3-(2-chloroethyl)-4-(4-chlorophenyl)-6-ethoxyquinoline-2-carboxylate
3y)

Dark green solid, m.p.: 108-112 °C; 82mg (68%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); *H
NMR (400 MHz, CDCl3) & 8.11 (d, J = 9.2 Hz, 1H), 7.53 (d, J = 8.5 Hz, 2H), 7.37 (dd, J = 9.2, 2.7 Hz,
1H), 7.22 - 7.18 (m, 2H), 6.45 (d, J = 2.6 Hz, 1H), 4.06 (s, 3H), 3.88 (q, J = 7.0 Hz, 2H), 3.56 (t, J = 7.7

S15



Hz, 2H), 3.25 (t, J = 7.7 Hz, 3H), 1.36 (t, J = 7.0 Hz, 3H); °C NMR (101 MHz, CDCls) § 167.1, 158.7,
147.3,146.7, 142.0, 134.6, 134.6, 131.7, 130.6, 129.7, 129.3, 128.0, 122.9, 104.4, 63.8, 53.2, 43.7, 33.1,
14.5; HRMS (ESI) m/z: [M + Na]* Calcd for C21H19CI,NO3Na, 426.0634; Found, 426.0626.

Cl
tB |
u N C
‘ N7 > co,Me

3

Y4

Methyl 6-(tert-butyl)-3-(2-chloroethyl)-4-(4-chlorophenyl)quinoline-2-
carboxylate (3z)

Reddish brown solid, m.p.: 141-143 °C; 83mg (67%); Elution: petroleum ether/ethyl acetate = 5:1 (v :
v); IH NMR (400 MHz, CDCls) & 8.14 (d, J = 8.9 Hz, 1H), 7.82 (dd, J = 8.9, 1.8 Hz, 1H), 7.54 (d, J =
8.2 Hz, 2H), 7.22 (d, J = 8.2 Hz, 2H), 7.18 (s, 1H), 4.06 (s, 3H), 3.54 (t, J = 7.6 Hz, 2H), 3.25 (t, J= 7.6
Hz, 2H), 1.24 (s, 9H); *C NMR (101 MHz, CDCl3)  167.2, 151.7, 149.1, 148.7, 144.5, 134.6, 134.4,
130.6,129.6,129.1, 129.0, 127.9, 127.3, 120.8, 53.2, 43.6, 35.2, 32.9, 30.9; HRMS (ESI) m/z: [M + Na]*
Calcd for Cz3H23CI:NO2Na, 438.0998; Found, 438.1007.

Cl

MeO C
‘ X
N7 CO,Me

Me 4a

Methyl 3-(2-chloroethyl)-4-(4-chlorophenyl)-6-methoxy-8-methylquinoline-2-
carboxylate (4a)

Reddish brown solid, m.p.: 134-138 °C; 24mg (20%); Elution: petroleum ether/ethyl acetate = 5:1 (v :
v); *H NMR (400 MHz, CDCl3) § 7.52 (d, J = 8.4 Hz, 2H), 7.23 - 7.21 (m, 1H), 7.18 (d, J = 8.4 Hz, 2H),
6.29 (d, J = 2.7 Hz, 1H), 4.04 (s, 3H), 3.65 (s, 3H), 3.56 (t, J = 7.7 Hz, 2H), 3.22 (t, J = 7.7 Hz, 2H), 2.79
(s, 3H); *C NMR (101 MHz, CDCl3) 8 167.6, 158.8, 147.1, 146.0, 141.6, 140.1, 135.0, 134.5, 130.6,
129.7, 129.2, 127.3, 122.4, 101.6, 55.2, 52.9, 43.6, 33.1, 17.9; HRMS (ESI) m/z: [M + Na]* Calcd for
C21H19CI:NO3Na, 426.0634; Found, 426.0627.

F
Me Cl
oS
N7 >co,Me

4b
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Methyl 3-(2-chloroethyl)-4-(4-fluorophenyl)-6-methylquinoline-2-carboxylate
(4b)

White solid, m.p.: 170-173 °C; 82mg (77%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); *H NMR
(400 MHz, CDCl3) 5 8.10 (d, J = 8.6 Hz, 1H), 7.55 (dd, J = 8.6, 1.8 Hz, 1H), 7.30 — 7.17 (m, 4H), 6.99
(d, J=9.6 Hz, 1H), 4.06 (s, 3H), 3.55 (t, J = 7.7 Hz, 2H), 3.24 (t, J = 7.7 Hz, 2H), 2.40 (s, 3H); 3C NMR
(101 MHz, CDCl3) § 167.2, 162.7 (d, Jo.r = 248.3 Hz), 148.9, 148.4, 144.6, 138.9, 132.3, 131.8 (d, Jcr
= 3.6 Hz), 131.0 (d, Jo.r = 8.1 Hz), 129.8, 128.5, 127.6, 124.8, 116.0 (d, Jo.r = 21.6 Hz), 53.2, 43.6, 33.0,
22.0; HRMS (ESI) m/z: [M + Na]* Calcd for CoH17CIFNO2Na, 380.0824; Found, 380.0822.

F

tBu C
e
N >co,Me
4

C

Methyl 6-(tert-butyl)-3-(2-chloroethyl)-4-(4-fluorophenyl)quinoline-2-
carboxylate (4c)

Dark brown solid, m.p.: 144-147 °C; 90mg (75%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v);
'H NMR (400 MHz, CDCls) § 8.15 (d, J = 8.9 Hz, 1H), 7.82 (dd, J = 9.0, 2.1 Hz, 1H), 7.28 — 7.23 (m,
4H), 7.18 (d, J = 2.0 Hz, 1H), 4.07 (s, 3H), 3.55 (t, J = 7.7 Hz, 2H), 3.27 (t, J = 7.7 Hz, 2H), 1.24 (s, 9H);
3C NMR (101 MHz, CDCls) § 167.3, 162.6 (d, Jc.r = 248.3 Hz), 151.6, 149.0 (d, Jc-r = 13.0 Hz), 144.5,
131.8 (d, Jo.r = 3.6 Hz), 131.0, 130.9, 129.6, 129.0, 128.2, 127.4, 120.9, 115.9 (d, Jc.r = 21.6 Hz), 53.2,
43.6,35.2, 33.0, 30.9; HRMS (ESI) m/z: [M + H]* Calcd for Co3H24CIFNO,, 400.1474; Found, 400.1474.

CF,

M
e N C
‘ N7 >co,Me
4d

Methyl 3-(2-chloroethyl)-6-methyl-4-(4-(trifluoromethyl)phenyl)quinoline-2-
carboxylate (4d)

Yellow solid, m.p.: 125-128 °C; 26mg (21%); Elution: petroleum ether/ethyl acetate = 4:1 (v : v); ‘H
NMR (400 MHz, CDCls) § 8.12 (d, J = 8.6 Hz, 1H), 7.83 (d, J = 8.0 Hz, 2H), 7.57 (dd, J = 8.6, 1.7 Hz,
1H), 7.40 (d, J = 7.9 Hz, 2H), 6.93 (s, 1H), 4.07 (s, 3H), 3.56 (t, J = 7.5 Hz, 2H), 3.24 (t, J = 7.6 Hz, 2H),
2.40 (s, 3H); 3C NMR (101 MHz, CDCl3) § 167.1, 148.8, 147.8, 144.5, 139.9, 139.2, 132.5, 130.79 (q,
Jor = 32.8 Hz), 129.8 (two °C), 127.9, 127.2, 126.7 (q, Jc-r = 272.3 Hz), 125.8 (q, Jc.r = 3.7 Hz), 124.5,
53.2, 43.6, 32.9, 21.9; HRMS (ESI) m/z: [M + Na]* Calcd for C1H17CIFsNO2Na, 430.0792, Found,
430.0792.
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L
M
e N C
‘ N7 >Co,Me
4

e

Methyl 3-(2-chloroethyl)-4-(2-fluorophenyl)-6-methylquinoline-2-carboxylate
(4e)

Light yellow solid, m.p.: 101-105 °C; 52mg (49%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v);
'H NMR (400 MHz, CDCls) 5 8.12 (d, J = 8.6 Hz, 1H), 7.62 — 7.51 (m, 2H), 7.38 — 7.32 (m, 1H), 7.29
(t, 3 =8.9 Hz, 1H), 7.22 (td, J = 7.4, 1.6 Hz, 1H), 7.02 (s, 1H), 4.07 (s, 3H), 3.67 — 3.48 (m, 2H), 3.36 —
3.14 (m, 2H), 2.40 (s, 3H); *C NMR (101 MHz, CDCls) § 167.1, 159.4 (d, Jcr = 246.5 Hz), 148.7, 144.6,
143.3, 139.1, 132.4, 131.4 (d, Jc-r = 3.1 Hz), 131.0 (d, Jc.r = 7.9 Hz), 129.9, 128.3 (d, Jc-r = 11.4 Hz),
124.6 (d, Jc.r = 3.6 Hz), 124.3,123.3 (d, Jc.r = 17.2 Hz), 116.3 (d, Jc.r = 21.5 Hz), 53.3, 43.2, 33.6, 22.0;
HRMS (ESI) m/z: [M + Na]* Calcd for CH17CIFNO2Na, 380.0824; Found, 380.0822.

M
e X Cl
‘ N” >co,Me

4

Methyl 3-(2-chloroethyl)-6-methyl-4-(naphthalen-2-yl)quinoline-2-carboxylate
(4f)

Yellow solid, m.p.: 123-126 °C; 41mg (35%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); *H
NMR (400 MHz, CDCl3) & 8.12 (t, J = 9.4 Hz, 1H), 8.02 (t, J = 7.4 Hz, 1H), 8.01 — 7.96 (m, 1H), 7.93 -
7.86 (m, 1H), 7.74 (s, 1H), 7.65 — 7.52 (m, 3H), 7.35 (dd, J = 8.3, 1.4 Hz, 1H), 7.05 (s, 1H), 4.08 (s, 3H),
3.58 (t, J = 7.7 Hz, 2H), 3.39 — 3.22 (m, 2H), 2.34 (s, 3H); *C NMR (101 MHz, CDCl3) & 167.3, 149.4,
149.0, 144.6, 138.8, 133.4,133.1, 132.9, 132.3, 129.7, 128.6 (two *3C), 128.3, 128.2, 128.0, 127.6, 127.0,
126.9, 126.8, 125.1, 53.2, 43.8, 33.1, 21.9; HRMS (ESI) m/z: [M + Na]* Calcd for Cz4H20CINO;Na,
412.1075; Found, 412.1068.

Cl
l Cl
N~ ~CO,Me
H

6a
Methyl 3-(2-chloroethyl)-4,4-bis(4-chlorophenyl)-6-methyl-1,4-dihydroquinoline-
2-carboxylate (6a)
Yellow solid, m.p.: 86-89 °C; 76mg (52%); Elution: petroleum ether/ethyl acetate = 6:1 (v : v); *H NMR
(400 MHz, CDClg) & 7.30 (d, J = 8.7 Hz, 4H), 7.19 (d, J = 8.7 Hz, 4H), 6.89 (dd, J = 8.1, 1.3 Hz, 1H),
6.79 (s, NH, 1H), 6.64 (s, 1H), 6.60 (d, J = 8.1 Hz, 1H), 3.95 (s, 3H), 2.76 (s, 4H), 2.15 (s, 3H); °C NMR
(101 MHz, CDCls) § 163.5, 143.7, 134.8, 132.7, 131.3, 131.0, 130.8, 130.1, 128.5, 128.3, 127.5, 125.0,

Cl
Me
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118.5, 114.0, 57.9, 52.9, 43.3, 35.6, 21.0; HRMS (ESI) m/z: [M + Na]* Calcd for CasH22ClsNO;Na,
508.0608; Found, 508.0580.

cl
cl
)
N~ >Co,Me
H

6b

Methyl 3-(2-chloroethyl)-4,4-bis(4-chlorophenyl)-6-methoxy-1,4-
dihydroquinoline-2-carboxylate (6b)

Yellow oil; 41mg (27%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); *H NMR (400 MHz, CDCly)
§7.27 (t,J=8.1 Hz, 4H), 7.18 (d, J = 8.5 Hz, 4H), 6.73 (s, NH, 1H), 6.68 (dd, J = 8.7, 2.1 Hz, 1H), 6.63
(d,J=8.7 Hz, 1H), 6.39 (d, J = 2.0 Hz, 1H), 3.94 (s, 3H), 3.62 (s, 3H), 2.76 (s, 4H); 3C NMR (101 MHz,
CDCl3) § 163.5, 154.6, 143.3,132.8, 131.4, 131.2, 128.3, 127.7, 126.2, 117.2, 115.4, 114.8, 113.5, 58.2,
55.6, 52.9, 43.3, 35.5; HRMS (ESI) m/z: [M + Na]* Calcd for CH22CIsNOsNa, 524.0558; Found,
524.0559.

cl
cl
‘ N->Co,Me
H

6¢C

Methyl 6-(tert-butyl)-3-(2-chloroethyl)-4,4-bis(4-chlorophenyl)-1,4-
dihydroquinoline-2-carboxylate (6¢)

Yellow solid, m.p.: 109-112 °C; 47mg (30%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); ‘H
NMR (400 MHz, CDCls) § 7.36 — 7.22 (m, 4H), 7.16 (d, J = 8.7 Hz, 4H), 7.10 (dd, J = 8.3, 2.1 Hz, 1H),
6.87 (d, J = 1.8 Hz, 1H), 6.78 (s, NH, 1H), 6.62 (d, J = 8.4 Hz, 1H), 3.94 (s, 3H), 2.75 (s, 3H), 1.13 (s,
9H); ®C NMR (101 MHz, CDCls) § 163.5, 144.5, 143.7, 134.8,132.7, 131.2, 128.2, 127.6, 127.0, 124.6,
1245, 118.5, 113.5, 58.2, 52.9, 43.2, 35.5, 34.2, 31.3; HRMS (ESI) m/z: [M + Na]* Calcd for
C29H2sCIsNO,Na, 550.1078; Found, 550.1074.

cl
cl
e N~ >Co,Me
H

Me

Cl
MeO

Cl
tBu

Cl
Me

6d

Methyl 3-(2-chloroethyl)-4,4-bis(4-chlorophenyl)-6,8-dimethyl-1,4-
dihydroquinoline-2-carboxylate (6d)

Yellow solid, m.p.: 75-78°C; 69mg (46%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); H NMR
(400 MHz, CDCl3) 6 7.29 (d, J = 8.7 Hz, 4H), 7.18 (d, J = 8.7 Hz, 4H), 6.79 - 6.80 (m, 2H), 6.51 (s, 1H),
3.97 (s, 3H), 2.78 (s, 4H), 2.21 (s, 3H), 2.13 (s, 3H); *C NMR (101 MHz, CDCl3) § 163.7, 143.8, 133.3,
132.6, 131.3, 130.2, 129.7, 128.2, 128.0, 127.5, 124.7, 120.8, 118.8, 58.1, 53.0, 43.3, 35.6, 20.9, 16.7;
HRMS (ESI) m/z: [M + Na]* Calcd for C27H24CIsNO2Na, 522.0765; Found, 522.0764.
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O N~">CO,Me
H

Me

Cl
Cl

Cl
MeO

6e

Methyl 3-(2-chloroethyl)-4,4-bis(4-chlorophenyl)-6-methoxy-8-methyl-1,4-
dihydroquinoline-2-carboxylate (6e)

Yellow oil; 26mg (17%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); *H NMR (400 MHz, CDCly)
§7.28 (d, J = 8.6 Hz, 4H), 7.18 (d, J = 8.5 Hz, 4H), 6.72 (s, NH, 1H), 6.59 (d, J = 2.2 Hz, 1H), 6.26 (d,
J=2.2Hz, 1H),3.96 (s, 3H), 3.61 (5, 3H), 2.82 — 2.74 (m, 4H), 2.23 (s, 3H); *C NMR (101 MHz, CDCl5)
§ 163.8, 154.0, 143.4, 132.7, 131.2, 130.0, 128.2, 127.7, 125.7, 122.2, 117.6, 115.0, 113.1, 58.4, 55.6,
52.9, 43.3, 35.5, 17.1; HRMS (ESI) m/z: [M + Na]* Calcd for C27H24CIsNOsNa, 538.0714; Found,
538.0719.

cl
cl
C N~ >CO,Et
H

6f
Ethyl 3-(2-chloroethyl)-4,4-bis(4-chlorophenyl)-6-methyl-1,4-dihydroquinoline-2-
carboxylate (6f)

Yellow oil; 22mg (15%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); *H NMR (400 MHz, CDCly)
$7.29 (d, J = 8.6 Hz, 3H), 7.19 (d, J = 8.6 Hz, 4H), 6.88 (d, J = 7.9 Hz, 1H), 6.81 (s, NH, 1H), 6.63 (s,
1H), 6.60 (d, J = 8.1 Hz, 1H), 4.41 (q, J = 7.1 Hz, 2H), 2.75 (s, 4H), 2.14 (s, 3H), 1.43 (t, J = 7.1 Hz,
3H); ®*C NMR (101 MHz, CDCls) § 163.4, 143.7, 134.8, 132.7, 131.3, 130.9, 130.1, 128.4, 128.2, 127.7,
125.0, 117.8, 114.0, 62.4, 58.0, 43.2, 35.6, 20.9, 14.1; HRMS (ESI) m/z: [M + Na]* Calcd for
C27H24CIsNO,Na, 522.0765; Found, 522.0738.

F
cl
‘ N~ >Co,Me
H

69

Methyl 3-(2-chloroethyl)-4,4-bis(4-fluorophenyl)-6-methyl-1,4-dihydroquinoline-
2-carboxylate (69)

Yellow oil; 31mg (23%); Elution: petroleum ether/ethyl acetate = 5:1 (v : v); *H NMR (400 MHz, CDCly)
8 7.23 (d, J = 8.6 Hz, 2H), 7.21 (d, J = 8.6 Hz, 2H), 7.01 (t, J = 8.6 Hz, 4H), 6.88 (d, J = 8.0 Hz, 1H),
6.77 (s, NH, 1H), 6.67 (s, 1H), 6.60 (d, J = 8.1 Hz, 1H), 3.95 (s, 3H), 2.76 (s, 4H), 2.16 (s, 3H); °C NMR
(101 MHz, CDCl3) § 163.5, 161.3 (d, Jc.r = 247.1 Hz), 141.2 (d, Jc-r = 3.3 Hz), 134.8, 131.5 (d, Jcr =
7.8 Hz), 130.8, 130.2, 128.3, 127.3, 125.5, 119.2, 114.9 (d, Jc.r = 21.2 Hz), 113.9,57.7,52.8, 43.3, 35.7,
20.9; HRMS (ESI) m/z: [M + Na]* Calcd for C2sH22CIF;NO2Na, 476.1199; Found, 476.1198.

Cl
Me

E
Me
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13C NMR (100M, CDCL)
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Methyl 3-(2-chloroethyl)-6-methyl-4-(p-tolyl)quinoline-2-carboxylate (3a)

Me C
L
N7 > co,Me

Me

3a

Intens. <

x105

0.8 -

0.6 -

0.4

0.2

0.0

354.1251

376.1065

+MS, 1.12-1.17min #(115-120)
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"H NMR (400M, CDCE)
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13C NMR (100M, CDCL)

Cl

Et

CO,Me

N
3b

-10

40 30 20 10

50

70

T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

T
230




S26

1.25

1.00

0.75

0.50

0.25

0.00

Et
L
N“>co,
3b

Me

Cl

Me

Methyl 3-(2-chloroethyl)-6-ethyl-4-(p-tolyl)quinoline-2-carboxylate (3b)

368.1407

370.|1381
| .

390.1229

392.1204

+MS, 0.94-0.99min #(56-59)
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TH NMR (400M, CDCh)
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3C NMR (100M, CDCl)
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Me

Methyl 3-(2-chloroethyl)-6-methoxy-4-(p-tolyl)quinoline-2-carboxylate (3c)

356.3545

362.3288

370.1234

384.1385

392.1054

+MS, 0.15-0.20min #(9-12)

406.3551
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"H NMR (400M, CDCE)
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13C NMR (100M, CDCl)
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Methyl 3-(2-chloroethyl)-6-ethoxy-4-(p-tolyl)quinoline-2-carboxylate (3d)

Me

384.3097

406.1197

+MS, 0.27-0.37min #(16-22)
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'"H NMR (400M, CDCE)
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CDCl)
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13C NMR (100M
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tBu
e
N7 >co,Me

Cl

Methyl 6-(tert-butyl)-3-(2-chloroethyl)-4-(p-tolyl)quinoline-2-carboxylate (3e)

Intens.
x105 |

1.0

0.8 1

0.6

0.4

0.2 1

0.0

384.3080

396.1723

418.1546

+MS, 0.46-0.47min #(27-28)
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'"H NMR (400M, CDCk)
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13C NMR (100M, CDClL)
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Me

Me C
‘ X
N7 CO,Me
Me

3f
Methyl 3-(2-chloroethyl)-6,8-dimethyl-4-(p-tolyl)quinoline-2-carboxylate (3f)
Intenosé_ +MS, 3.41-3.46min #(203-206)
X1
71 390.1236
15
1.0
05 392.1206
i 368.1407
4 370.1381
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13C NMR (100M, CDCl)
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Me

MeO
N C
: N7 CO,Me
Me

39

Methyl 3-(2-chloroethyl)-6-methoxy-8-methyl-4-(p-tolyl)quinoline-2-carboxylate (3g)

Intensé 4 +MS, 4.59-4.69min #(273-279)
Xx10°
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'H NMR (400M, CDCE)
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13C NMR (100M, CDClL)
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Me

MeO
e N C
‘ N7 >Co,Me
OMe

3h

Methyl 3-(2-chloroethyl)-6,8-dimethoxy-4-(p-tolyl)quinoline-2-carboxylate (3h)

Intensé i +MS, 2.29-2.35min #(136-140)
x10° |
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13C NMR (100M, CDCl)
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Ethyl 3-(2-chloroethyl)-6-methyl-4-(p-tolyl)quinoline-2-carboxylate (3i)

Me

Me
o0
N” >CO,Et
3

Intens.
x10° ]
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'H NMR (400M, CDCE)
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MeO

Cyclopentyl 3-(2-chloroethyl)-6-methoxy-4-(p-tolyl)quinoline-2-carboxylate (3j)
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Cyclopropylmethyl 3-(2-chloroethyl)-6-methoxy-4-(p-tolyl)quinoline-2-carboxylate (3k)
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Methyl 3-(2-chloroethyl)-4-(4-methoxyphenyl)-6-methylquinoline-2-carboxylate (3I)

Intens. ] +MS, 5.53-5.63min #(329-335)
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Methyl 3-(2-chloroethyl)-6-ethyl-4-(4-methoxyphenyl)quinoline-2-carboxylate (3m)

'ntenss- ] +MS, 6.67-6.85min #(397-408)
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Methyl 3-(2-chloroethyl)-6-methoxy-4-(4-methoxyphenyl)quinoline-2-carboxylate (3n)

Intens. +MS, 0.51-0.66min #(30-39)
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OMe

X
—
N

Cl
CO2Me

EtO i

30

-10

40 30 20 10

50

70

T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

T
230




S65

2.0
1.5
1.0
0.5

0.0

OMe

EtO C
e
N7 >Co,Me
3

0]

Methyl 3-(2-chloroethyl)-6-ethoxy-4-(4-methoxyphenyl)quinoline-2-carboxylate (30)
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Methyl 6-(tert-butyl)-3-(2-chloroethyl)-4-(4-methoxyphenyl)quinoline-2-carboxylate (3p)
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13C NMR (100M, CDCl)
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tBu

Methyl 4-(4-(tert-butyl)phenyl)-3-(2-chloroethyl)-6-methylquinoline-2-carboxylate (3q)

Intens. | +MS, 0.12-0.22min #(7-13)
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Methyl 3-(2-chloroethyl)-4-(3,4-dimethylphenyl)-6-methylquinoline-2-carboxylate (3r)
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13C NMR (100M, CDCl)
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Methyl 3-(2-chloroethyl)-6-methyl-4-(m-tolyl)quinoline-2-carboxylate (3s)

Intens6. i +MS, 4.86-4.94min #(289-294)
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13C NMR (100M, CDCly)
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Methyl 3-(2-chloroethyl)-6,8-dimethyl-4-(m-tolyl)quinoline-2-carboxylate (3t)

Intensé—_ +MS, 6.10-6.27min #(363-373)
x10° |
390.1230

2.5

2.0

1.5

1.0

0.5
368.1402

00 e e ————— e e

I L T ™
360 370 380 390 400 410 mv/z



66¢°C—

e
:&.m%
097 €/

0ege
0¢s¢

69S°€ \
850

L66'9
8ITL
verL
6€1°L
LES'L
|8 4°W4
8C<°L
€9¢°L
089°L
¥89°L
104°2
¢80°8
L0T'8

—_—

S81

CDCk)

"H NMR (400M,

Br

~
—
N

Cl
COxMe

I\/Ie[

3u

F00'¢

Fc0C

F<oc

26T

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0

11.5 11.0 10. 5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5
f1 (ppm)

12.0



966’ 1C—

omm.mm\

Vo ev—

LYT €S
\

18L°TC1
0TL VTl
LIE LTI
TLI'STI
¥8L°6C1
€16°0€T
190°ZE [
89€ €T/,
@w.w.ﬂ*
766°8€1
on.wE\
oﬁ.wix
068V 1
STYT L9T—

S82

13C NMR (100M, CDCl)
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Methyl 4-(4-bromophenyl)-3-(2-chloroethyl)-6-methylquinoline-2-carboxylate (3u)
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13C NMR (100M, CDCl)
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Methyl 3-(2-chloroethyl)-4-(4-chlorophenyl)-6-methylquinoline-2-carboxylate (3v)

Intens. | +MS, 0.42-0.51min #(25-30)
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Methyl 3-(2-chloroethyl)-4-(4-chlorophenyl)-6-ethylquinoline-2-carboxylate (3w)
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Methyl 3-(2-chloroethyl)-4-(4-chlorophenyl)-6-methoxyquinoline-2-carboxylate (3x)
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Methyl 3-(2-chloroethyl)-4-(4-chlorophenyl)-6-ethoxyquinoline-2-carboxylate (3y)
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Methyl 6-(tert-butyl)-3-(2-chloroethyl)-4-(4-chlorophenyl)quinoline-2-carboxylate (3z)
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Methyl 3-(2-chloroethyl)-4-(4-chlorophenyl)-6-methoxy-8-methylquinoline-2-carboxylate (4a)
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13C NMR (400M, CDCL)
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Methyl 3-(2-chloroethyl)-4-(4-fluorophenyl)-6-methylquinoline-2-carboxylate (4b)
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13C NMR (400M, CDCL)
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Methyl 6-(tert-butyl)-3-(2-chloroethyl)-4-(4-fluorophenyl)quinoline-2-carboxylate (4c)
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Methyl 3-(2-chloroethyl)-6-methyl-4-(4-(trifluoromethyl)phenyl)quinoline-2-carboxylate (4d)

Intens. - +MS, 4.55-4.65min #(271-277)
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Methyl 3-(2-chloroethyl)-4-(2-fluorophenyl)-6-methylquinoline-2-carboxylate (4e)
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Methyl 3-(2-chloroethyl)-6-methyl-4-(naphthalen-2-yl)quinoline-2-carboxylate (4f)

Intenst_.) +MS, 2.19-2.29min #(130-136)
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13C NMR (100M, CDCL)

Cl

Cl

Cl

Me

-10

40 30 20 10

50

70

T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

T
230




5119

Intens.
x104
2.0

1.5

1.0

0.5

0.0

Cl
Me

Qo ()

Cl
Cl

|
O N~ ~CO,Me
H

methyl 3-(2-chloroethyl)-4,4-bis(4-chlorophenyl)-6-methyl-1,4-dihydroquinoline-2-carboxylate (6a)
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Methyl 3-(2-chloroethyl)-4,4-bis(4-chlorophenyl)-6-methoxy-1,4-dihydroquinoline-2-carboxylate (6b)

Intens. .
x104 ]

o
|

w
PN T T T T T T N A O O A A A

518.0529

520.0579

519.0562

522.0642

| 523.0602

524.0559

525.0586

anl da

526.0531

528.0506

529.0531

+MS, 1.31-1.46min #(78-87)

T
518

T
520

T
522

1
524




el l—

€9LT—
8¢6'€C—

8099
6799
6LL9
€989
8989

80°L
wah/.
€01°L

601°L
(4] W/
7AW
T L
89CL
06T°L

5123

1

o

"H NMR (400M, CDCL)

Joade

J

Fe688

-26°€

-10€

0T
€60
00T
01T
06'¢c
69

i T

11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

12.0

f1 (ppm)



€9TTE—
Eﬂ%\
SIS'SE

srzer/
SH8TS—
T61'85—

€6Vl
SSH 811
€8°PTI
€€9PT1
$96'9C1
mmm.nﬁk
891°871/,
momqﬂx
S89°TET
PSLPET
PL9°EPT

i{id44!
e8Y €91 —

5124

13C NMR (100M, CDCl)
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Methyl 6-(tert-butyl)-3-(2-chloroethyl)-4,4-bis(4-chlorophenyl)-1,4-dihydroquinoline-2-carboxylate (6¢)

lntenSA 8 +MS, 2.30-2.44min #(137-145)
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"H NMR (400M, CDCly)
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3¢ NMR (100M, CDCly)
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|
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6d
Methyl 3-(2-chloroethyl)-4,4-bis(4-chlorophenyl)-6,8-dimethyl-1,4-dihydroquinoline-2-carboxylate (6d)

Intens. +MS, 3.43-3.58min #(204-213)
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13C NMR (100M, CDCly)
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Methyl 3-(2-chloroethyl)-4,4-bis(4-chlorophenyl)-6-methoxy-8-methyl-1,4-dihydroquinoline-2-carboxylate (6€)

+MS, 5.39-5.73min #(321-341)
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13C NMR (100M, CDCL)
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Cl Cl
Me Cl
: N CO,Et
H

of
Ethyl 3-(2-chloroethyl)-4,4-bis(4-chlorophenyl)-6-methyl-1,4-dihydroquinoline-2-carboxylate (6f)
Intens. - +MS, 4.33-4.52min #(258-269)
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13C NMR (100M, CDCl)
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Intens.

F
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69

E
Me

Methyl 3-(2-chloroethyl)-4,4-bis(4-fluorophenyl)-6-methyl-1,4-dihydroquinoline-2-carboxylate (6g)

X
[y

s ]
1

450.3789

454.1229

+MS, 6.45-6.69min #(384-398)
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