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Abstract: An efficient method for synthesizing quinoline-2, 4-dicarboxylate compounds was developed
via a one-pot reaction of catalyzed lewis acid such as cheap and easily obtained AICIl;, CuCl, and FeCl; in-
stead of aromatic amines, ethyl glyoxylate and methyl pyruvate. The major products were separated and
purified by thin-layer chromatography, and their structures were characterized by FT-IR, 'H NMR, “C
NMR and elemental analysis. The reaction mechanism and the influence of substituents attached to aro-
matic amine for the reaction were discussed, which will provide a useful reference for molecular design and

synthesis of this kind of novel compounds in the future. This method has some advantages such as cheap
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materials, mild reaction conditions, high atom economy and high yield.

Key words:aromatic amine substitution; ethyl glyoxylate; methyl pyruvate; Lewis acid; quinoline de-

rivatives
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1.2.2 6-F A L-2-F 8 T8 HL-4-F 8L P 85 Lok
o EAE

6-H1 48, J-2- 11 R & Wi k-4 11 R TP R k- nds mhk
(2a) MR 95. 2%, IREAFE K. m. p. 139~ 141
°C; '"H NMR (CDCl,, 600 MHz; & 3% W & 2)6:
8.71 (s, 1H), 8.30 (d, J=2.8 Hz, 1H), 8. 25
(d,J=9.3 Hz, 1H), 7.48 (dd,J=9.3, 2.8 Hz,
1H), 4.57 (q,J=7.1 Hz, 2H), 4.06 (s, 3H),
4.01 (s, 3H), 1.50 (t,J=7.1 Hz, 3H); “C
NMR (CDCl,, 150 MH2z)§:166. 3, 164.9, 161.0,
145. 2, 144. 9, 133. 1, 132. 8, 128. 3, 123. 8,
123.1,102.9, 62.3, 55.7, 52.7, 14. 4;IR (KBr)
y: 3 134,2 988,2 905,1 719,1 648,1 617,1 481,
1290,1 242,1 160,1 110,1 021,963, 862, 840,
751 em™'; caled for Cis Hi: NO;: C 62, 28, H
5.23, N 4.84; found C 62.51, H 5.09, N 4.57.

aaaa 31650

A
X
£
¢
137

] - ———— 7]

]

85 80 75 70 65 60 55 50 45 40 35 30
B2 2atiaitihaEn
Fig. 2 'H NMR spectra of 2a
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Synthesis of compounds 2a

1.3 =@ RNMEERL

Ph4-W R OR e 5 T R £ T R0 TS I 1R P I
R SCNE IR 5 TR PR ARORG B2 5 AR PR 109 & R S s g
A AR F AR AFRAL S LT B B4 2 6-
FH 4R -2 TP IR £ T -4 TP IR Y T R g ok (22) . 7E I
Al bR A Lewis BR GRALH &AL 8 . TEK =
SARER) TC AL AN [6] 50 B 25 40 R B R RO
FERERG 2 h R T2 €3 40 B X S g A% B0 AT R B
R, DL A-F AL ORI B S E N RS % S
iR L

®1 LAY 2 aHBEGRL

Tab.1 Optimization of the conditions for the
synthesis of compound 2a”

Substrates
Entry Cat. atmosphere  disappearance  Yield /%
time /h
1 None Air Not 39.3
2 None O, Not 12.7
3 CubBr; Air 10 85.2
4 CuBr; (O} 10 91.3
5 FeCly Air 20 72.5
6 FeCly O, 20 78. 6
7 AlCly Air 6 93.7
8 AlCly 0, 6 95.2

% Reaction conditions: p-methoxyaniline (1. 0 mmol), ethyl glyoxylate
(0. 8 mmol) , methyl pyruvate (0. 85 mmol) and catalyst (0.1 mmol) for 6~
24 h at 80 C in acetonitrile,
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Hh 2 O 5 TR A R A JE K = S Ak 58 AR BT A H
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Fig. 3 Synthesis of compounds 2a~2d

1.4.2 HAtevbok-2,4-—F 8 85 21L& 4 2b~2d)
4 R AE

6-F2 J-2-H iR £ TG Jik-4- FH IR Y R SE- s bk (2b)
W 72.4%, GEARMK. mop. 127~129 °C; 'H
NMR (DMSO-d6, 600 MHz)§: 10. 79 (s, 1H,
OH), 8.41 (s, 1H, ArH), 8. 11 (d, J = 9.1
Hz, 1H, ArH), 8. 06 (d. J = 2.3 Hz, 1H,
NCCH), 7.48 (d.J = 9.2 Hz, 1H., ArH), 4.42
(q» J = 7.1 Hz, 2H, CH,). 3. 98 (s, 3H,
OCH;), 1.37 (t,] = 7.1 Hz, 3H, CCH,); “C
NMR (DMSO-d6, 150 MHz) §: 165. 7, 164. 3,
159. 4, 143. 6, 143. 6, 132. 7, 132. 6, 127. 5,
123.7, 122. 1, 106. 2, 61. 5, 52. 8, 14. 2; IR
(KBr)y: 3424, 3103, 2990, 1718, 1648, 1618,
1464, 1378, 1286, 1233, 1156, 1112, 1 029,
973, 869 cm ™ '; caled for C,, H;;NO,: C 61.09, H
4.76, N 5.09; found C 61.34, H 4.87, N 5. 26.

6T SE-2-H R £ TR FE-4-H R WY R - ik
(20) YR 98.3% , M@K, m.p. 162~164 °C;
'"H NMR (CDCl,, 600 MHz)§: 8. 67 (s, 1H,
ArH), 8.33 (d, J = 9.3 Hz, 1H, ArH), 8. 30
(s, 1H, NCCH), 7.58 (d,J = 9.2 Hz. 1H,
ArH), 7.44 (t,] = 7.6 Hz, 2H, ArH), 7. 24
(dd, J = 10.8, 4.1 Hz, 1H, ArH), 7.15 (d.J
= 8.4 Hz, 2H, ArH), 4.57 (q, J = 7.1 Hz,
2H, CH,), 3.97 (s, 4H, OCH,), 1.50 (t,] =
7.1 Hz, 3H, CCH;); "C NMR (CDCly, 150

MHz) §: 165. 9, 164. 8, 159. 2, 155. 4, 146. 0,
145. 6, 134. 3, 133. 3, 130. 1, 127. 7, 124. 8§,
123.7, 123.1, 120. 2, 110. 2, 62.4, 52.7, 14.4;
IR (KBr)y: 3 106, 2 983, 2 954, 1 723, 1 650,
1623, 1590, 1489, 1463, 1272, 1106, 1025,
955, 782, 693 ecm '; caled for C,, H;; NO;:. C
68.37, H 4.88, N 3.99; found C 68.91, H 5. 26,
N 3. 82.

2- W R £ TR Ba-4-H1 IR IR -1 bk (2dD) « i %
52.6%, RO K. m.op. 115~117 C; 'H
NMR (CDCl;, 600 MHz)¢§: 8.83 (d, J = 8.6
Hz, 1H, ArH), 8.66 (s, 1H, ArH), 8.37 (d, J
= 8.5 Hz, 1H, ArH), 7. 84 (t, J= 7.7 Hz,
1H, ArH)>, 7. 76 (t+,J= 7.7 Hz, 1H, NCCH),
4.58 (q, J= 7.1 Hz, 2H, CH,), 4.07 (s, 3H,
OCH;), 1.50 (t,J=7.1 Hz, 3H, CCH;); “C
NMR (CDCl,;, 150 MHz)§5:166. 1, 164.8, 148. 6,
147.8, 135. 9, 131.3, 130. 4, 130. 21, 126. 17,
125.46, 122.24, 62.49, 52.87, 14.35; IR (KBr)
v: 3 112, 2 923, 2 864, 1 732, 1 648, 1 514,
1458, 1325, 1238, 1153, 1028, 917, 780, 682
cm” '; caled for Cy, Hy; NO, . C64. 86, H5. 05,
N5. 40; found C65.12, H5. 37, N5. 40.
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Fig.4 Predicted diagram for catalytic reaction mechanism
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Tab.2 The effect of the substituted group of aromatic
amine on the yield of compounds 2a~2d*

Entry R Product Yield/ %
1 —OCH; 2a 95.2
2 —OH 2b 72.4
3 —0Cs Hs 2¢ 98.3
4 —H 2d 52.6

% Reaction conditions: substituted arylamine (1.0 mmol), ethyl glyoxy-
late (0.8 mmol), methyl pyruvate (0, 85 mmol) and AlCl; (0. 1 mmol) for 12

h at 80 °C in acetonitrile under O,.

AL 2 BT RE ) R T Y AR R AR L A

B RN R AL ORI m IR A B 98. 3% (58 2,En-
try 3), HUACHE R Oy WA 2 i e 22 45 g 4% 36 3
95.2% (£ 2,Entry 1) fHEUIE R B EEmF HA
72.4% (3 2,Entry 2). 85 R IF MR 4 7 3 A
(4 25 H - 1k BB L B R T SO B #EAT L 3RS H AR
PR e B P A CRE L B R R R B 4R
FEOR AR Ry BONE Sy Wk ) 7 W 4 22 s HL 2 83 )
B R @79 5 B AR Y RAE AR a3 A
EWEAK B Yo e s ok iR Rl T
A-FRBEOR R b R B A B LRI IR L 45 2 K AR IR
L S BCH AR P B CRAN
2.3 Hirk &Y 2a~2d iKiGH

B FT-IR 43 #7804 77 %0, 28 36 b1 F1 5 &
Ar-H 0 45 R sh I 75 3 100 em ' B 3T, 28 B8 1Y &
YRS 1 620 ~1 450 cm ' Ak, UE B 2R IR 09 £F
FE 5 1 AT C— H A X FR IR Bk Ao 46 3% sl 7 2 980
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~2 850 cm Ak, H T RO R 55 R RE 43 R 4R
WS A DU B 5 R ke R Y i 4 Pk 3D AE 0 A
1720 e "fHIE .1 160~1 150 cm ™' kb b 2558 3 11
W R R Bk 3L C—O—C 4R shis; C=N
AEPRBITE 1 650 cm ™' AbAg Hh 45 50 5 ol 45 55 1) R i
W R Ak 7 e i AR A 1 i S 0 22 1D BT DA 22 B
/N T 0 5 SR A RO AR B AE A I SR B Rk
WA C= N WS [ 1R 3 4 X AR W #8 , R] I 32
S 57 8 %) SR R P, 1 PS4 8 ol B Dy B

B ' H NMR 465 AL 2= 0 B 72 (7T~9) X 10 °°
22 (R 1 O v R B 2R b ) 0L T Y 3R B T
T Z A 2% B R A5 2800 » DT B XL i B 22 o U 1Y
1500 A A LR TR 4. 510 ° BT 1 Y & 04 hy £ iR
He b 0 L 4. 010 O BT Y BRI Ol 5 4R R T
AHIE Y F BRI, 1.5 X 10 ° B I 1y S TR i b 1 K I
LI 5 10, 79 > 10° &b Oy oy 2 B 10 ot 1 0. fL &5
2b &AW RN R T A T v A A R
fiff S5 A5 /0N 5 0RO R 3 S R R 3 55 5 PR 4y
8 1) 5 2y F, 00N o T R A5 A ] 7 BT 1Y L F
B R AEN S m S . BT LG ) 2b
I T A B B 2a.2¢ il 2d /).

i C NMR % vl 1,8 76 (164 ~167) X 10°
2 [F) 1 P A B0 Ay T e B 14 46 2 L B8, (100 ~
161) X 10° 2 [1a] Sy W Wk A 1 077 B v i ) R g 0 o (14
~56) X 10° Z [a] Y 5 U6 Ay 1 70 A L Bk 0. fb B W)
2b J3 T A P AL B 0 A A A RS IR R A (IUA 22
0.05X 10 %) 4> B F 143. 6 1 132. 6 &b, H W41
U 1) R A3 T AR 24 Ry 2, W] R R o DMISO-d6 (1) 5 A
P TR A0 A5 R ALk 1 ik i 0 7 % 2B T B

3 &
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