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Synthesis of Multi-substituted 1,4-Dihydropyridine Derivatives from
Acetoacetanilides

Chen, Cui*

Tan, Liquan

Qiu, Huihua

(College of Chemcal Engineering, Guangdong University of Petrochemical Technology, Maoming 525000)

Abstract This paper reports a simple intermolecular condensation reaction for the synthesis of 1,4-dihydropyridine deriva-
tives from acetoacetanilides using AcOH as the solvent and ammonium persulfate [(NH,),S,0,4] as the oxidant. The structures
of products were confirmed by IR, 'H NMR, '>C NMR and HR-MS. In addition, a possible reaction mechanism was proposed.
Keywords ammonium persulfate; intermolecular condensation; 1,4-dihydropyridine derivatives; acetoacetanilides

HIT LW LB ER S 7 1 AT 2 ROV
PEAL R 2, BT ELZ R S WA LG b g — RN
P TZ A AU O B E A b, S %
FEMARZAE D P — A PIAAEREA RN R E
KRIEMZ R T 25 . DIRATE . BRI TR
R BORIE AR @A S 2L S T R e A
AR TR B AT Ik, FATT SR LA L5 £k
RIERAE Y o, FFRT — R TR,
ASCRARE A T F TSR AL LA R A
EIN SRR, LR R R D ST, BRI N, R
T P = R SR KA A TR 1,4- 2
WEE RATAEY(Eq. 1), 10 Zntne B E Yt — R

Ar/NW AcOH )
0O O (NH4)2S,04
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Z Diae BN I, BAA T2 A A2 g )
Re, 7R 2% EHIVE OB B R IR AR 25, AI89T
FRWIHT RERPEAT 4 PUIEE. B FL oA L1
1 HR5TE
1.1 RMEEFGsHK

CL 2k &1 R i (La) (R VE by S B AR, AN S Y. Bsf
TR SCNELRE « 3R AU A 7R DA B e AT 1 P 55 g T o6
RVSAFIAT T, SBegs R 1. AR 1 %
LA, FEAEA AR AT N, I RIARAEGR 1,
Entry 1). 1M24i% & NAE 100 CHIZAT FIHTHE, [V 3
h BELL 48%IMC A3 2 HAnb & 4. ik GE K S W s 1)
R v B Y3 JEE DA e OB A UE B A AT (R 1,
Entries 2~5). #% FARBATTHE S T EAFIH EX 1% R
MM 1, Entries 3, 6, 7), M85 R nl 4, Al
FI AL RN 0.5 equiv.. fEEILRN I, TRATEET —
RYN R AZ N R 5200, 250 I, I R e
AR T, BELL 84%IKI 455 H hrtk & (K
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1, Entries 8~17). fJa, FATLLEL 7% R N AEA R
T NS R (3R 1, Entries 11~21), 453 BoRBERR ) i
FE I SN .

K1 RNEAMFHDAL

Table 1 Optimization of reaction conditions

H
N Solvent YN 0
W Oxidant
© 0 100 °C
o NH
1a 2a
Solvent Reaction . .
Entry Oxidant Yield”/%

(2.0mL) time/h

1 AcOH  2(rt) UK R A T I None
2 AcOH 2 A AT 2 15
3 AcOH 3 AL AT 2 48
4 AcOH 4 A AT 2 48
5 AcOH  3(120 °C) &4k~ T % 47
AL T A
6 AcOH 3 (1.0 equiv.) 48
AL T S
7  AcOH 3 (0.1 equiv.) 10
8 AcOH 3 T AR 56
9 AcOH 3 R AT 68
10 AcOH 3 HEA T RNE 32
11 AcOH 3 AR R 16
12 AcOH 3 BT 43
13 AcOH 3 T AR R BT T 37
14 AcOH 3 SR N PN 53
15 AcOH 3 AL 2T 51
16 AcOH 3 R 72
17 AcOH 3 ORI 84
18 Toluene 3 L R B 0
19 Dioxane 3 L R B 0
20 DMF 3 T PR 0
21 DMSO 3 T PR 0

“ Unless otherwise specified, all the reactions were carried out on 1a 0.25
mmol scale; * GC yield.

12 RYIBIER

B 5, TS 2 sl i N Ak 1, FBATTRE O
JEPIM T R 2). — RIS BE SR NGRATED
la~1e, #RENT T NAAR, I HABELL 71%~
84% 111 7> BS W R AF BIAH N 1 H AR 54 2a~2e(K 2,
Entries 1~5). SR NAARM 5, RNYTH EER
A I JOX SO IS 2 45 a1 138 S R L 1 11,
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JITAT K 28 s I3 ) #68 E A P 55 1B 1) 7 18 WAL 5 45 8 AT B
M HARE S, B, MRS, D75 Bl fm e g
Tk [ s I8 L A W L B D A A A AT AR (1
S NG A T R AR, I A RS HL T R
(K15 N Te, EANHAEATHUCACEE TR Ta. A AT 1)
JLITM 1b, BE DU B R A5 2N H AR &
.

x2 RYRHRE
Table 2 Scope of the substrates

AcOH (2.0 mL)

H
Ar/NW (NH,4)2S,04 (0.5 equiv.)
(6] (@] 100 °C, 3 h

1

Entry Ar Compd. 2 Yield”/%
1 Phenyl 2a 76
2 4-Chlorophenyl 2b 7
3 4-Methoxyphenyl 2¢ 84
4 p-Tolyl 2d 80
5 4-Ethoxyphenyl 2e 83

© 2014 Chinese Chemical Society & SIOC, CAS

“Unless otherwise specified. All the reactions were carried out on 1 1.0 mmol
scale;  Isolated yield.
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T 7> 46 A 00 B i EPUE AT, A2 mE = 3,
% E HENFRZE D LR LA B B EERNSIR. HH
IR 3 W B-IBR . GBI 1,3-1T8. 2
WK 4 &3, RS T, ik 3 Mk
LW LT AR (P VR P R S 1E— 20 e AR I /K 46 5
WA 2 EA T B2 B &) 2a.

2 it

PRI T — b i LRI 1,4-— Zbne RAT D)
(RPBTJT5. %SRS LA L BE S5 HSRAE0 sk, i
P2 R AR, I 00 R B (NHLS,04) A AL . 1 W 48
PPN EESE I S N RS 1562 NHLS,0, 150 A k5|
BT BN 70 T KA RN JLUCRAERRIRAFAE
FAET, PRI S TR P40 5 K. ATHERA R
TRIAE PRIF . ARG JE AR BER R A AR A,
1,4- b mE 25 M S R A T oBrig 4%
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3 ZEIH
3.1 U5k

5 K RD-IT 28 Aol sl o 204k e i
WGD-30/6 UG LAk 3 OGBS v (KBr Hs fv, 96 [
Bruck A #)); MRS Agilent400-MR R A% G L%
(G Agilent 2 &), JIAREITERFI, TMS /EN
br; B Agilent1100 ZS 5 (GEE Agilent 24
A)(GC/MSD VL ESDIIE; =43 i U B MicroTOF
SRR, SR A -AT WO R ] WFH-204B 7Y F44
SR AN 52 ; TLC FIAR Ky GF254(F5 St TH
B W) ) v 5 2 AT AR e A . S5 BT FH AR 7 3 g ST
Aldrich Chemicals 8% J & K Scientific Ltd.
32 HEKM 1 4-ZEMIELETEME RN —BRT B

76 10 mL MZIEERE A 0.5 mmol It fin R #%
(NH4S,04), 1.0 mmol 4 1. IS 2.0 mL, 7r 100 C
4 FHERE RN, 3 he [N SE AT, BNk R vAH)
REW, KPR NI &S R A 2 )
2.

(4E)-4-(1- K Jli T - 2- S AR TA 9 )-1,4- —50-2,6-
TR RN - AL -3 R R R i (2a): G fR AR
m.p. 199.4~200.3 ‘C; '"H NMR (CDCls, 400 MHz) ¢:
10.09 (s, 1H), 8.80 (s, 1H), 7.67 (d, J=8.0 Hz, 2H), 7.48
(q, J=8.0 Hz, 5H), 7.28~7.32 (m, 4H), 7.10 (t, J=7.6
Hz, 1H), 7.05 (t, J=7.6 Hz, 1H), 2.56 (s, 3H), 2.14 (s, 3H),
1.75 (s, 3H); *C NMR (CDCl;, 100 MHz) 6: 195.3, 182.6,
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163.6, 161.5, 138.5, 137.0, 135.8, 129.9, 129.6, 129.5,
129.0, 128.8, 124.9, 123.5, 120.2, 120.1, 103.6, 76.6, 30.9,
22.5, 16.4; IR (KBr) vinax: 3612, 3030, 1711, 1684, 1602,
1490, 1281, 1135, 751, 688 cm™'; HRMS (ESI) calced for
C30H»N305 477.2052, found 477.2047.

(4E)-4-(1-%F SRR i F I B -2- S AR TR 258 ) -V, 1- 5%
FORIE-1,4- —A(-2,6- - FF SEIE IE -3- FF I X6 402K i (2b):
Joth Ak, mp. 187.5~188.8 ‘C; 'H NMR (CDCls, 400
MHz) 6: 11.57 (s, 1H), 9.64 (s, 1H), 7.62 (d, J=8.4 Hz,
2H), 7.50 (t, J=8.8 Hz, 4H), 7.32 (d, J=8.8 Hz, 2H), 7.28
(d, J=8.8 Hz, 2H), 7.16 (d, J=8.8 Hz, 2H), 2.29 (s, 3H),
2.14 (s, 3H), 1.87 (s, 3H); *C NMR (CDCl;, 100 MHz) ¢:
189.8, 178.0, 168.4, 161.9, 151.2, 137.3, 135.6, 135.2,
131.3, 130.7, 130.1, 130.0, 129.9, 129.2, 129.2, 128.9,
128.7, 116.1, 76.1, 30.9, 24.3, 13.9; IR (KBr) Vyax: 3655,
3050, 1722, 1698, 1611, 1490, 12200, 1042, 901, 745
cm '; HRMS (ESI) caled for C3oH,4Cl;N;0; 579.0883,
found 579.0877.

(4E)-4-(1-5%F F AU JE 2R e Y I - 2- 4L QT T ) -V, 1
TR AR R IR 1,4- 2,6 R I -3 G HE
AL (20): T TE. mp. 1742~1756 C; 'H
NMR (CDCls, 400 MHz) 6: 9.97 (s, 1H), 8.66 (s, 1H), 7.52
(d, J=8.8 Hz, 2H), 7.38 (t, J=8.8 Hz, 4H), 7.30 (d, J=8.8
Hz, 2H), 6.94 (d, J=8.8 Hz, 2H), 6.83 (q, J=8.8 Hz, 4H),
3.82 (s, 3H), 3.77 (s, 3H), 3.75 (s, 3H), 2.54 (s, 3H), 2.14
(s, 3H), 2.71 (s, 3H); “C NMR (CDCl;, 100 MHz) o:
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195.5, 182.6, 166.3, 163.3, 160.1, 156.8, 156.1, 134.4,
131.7, 131.1, 130.1, 128.1, 122.0, 121.9, 116.9, 114.5,
114.3, 114.2, 114.1, 108.0, 103.4, 76.3, 55.3, 55.4, 30.9,
22.3, 16.3; IR (KBI) vy 3628, 3034, 1726, 1697, 1598,
1452, 1193, 1064, 998, 841 cm™'; HRMS (ESI) calcd for
C53H33N;04 567.2369, found 567.2366.

(4E)-4-(1-X0F HBRE 2R fra R I -2 A8 AP T KR ) -V, 1-—
o L IR L -1,4- - 5-2,6- - F Rk ntb i -3- R I 6 G SR
i 2d): o0 fh4k. mp. 198.5~199.9 C; 'H NMR
(CDCls, 400 MHz) §: 10.03 (s, 1H), 8.69 (s, 1H), 7.49 (d,
J=8.4 Hz, 2H), 7.34 (d, J=8.4 Hz, 4H), 7.22(d, J=8.4
Hz, 4H), 7.07 (d, J=8.4 Hz, 4H), 2.55 (s, 3H), 2.39 (s,
3H), 2.29 (s, 3H), 2.28 (s, 3H), 2.14 (s, 3H), 1.72 (s, 3H);
3C NMR (CDCls, 100 MHz) d: 195.4, 182.4, 163.5, 163.2,
139.7, 136.0, 134.5, 134.4, 133.1, 133.0, 130.0, 129.5,
129.5, 129.3, 120.2, 120.0, 103.7, 76.4, 30.9, 22.4, 21.2,
20.8, 16.4; IR (KBr) vpay: 3649, 3028, 2926, 1711, 1668,
1619, 1511, 1291, 1154, 1064, 920, 844 cm '; HRMS
(ESI) caled for C33H33N;0;5 519.2522, found 519.2516.

(4E)-4-(1-X) AR FER T F AL -2- A AR T 26)-N, 1-
TR LRI IR I 1,4- T E-2,6- R e -3- FE X 4
AR L (2e): LK. mp. 173.5~1746 C; 'H
NMR (CDCls, 400 MHz) 6: 9.96 (s, 1H), 8.64 (s, 1H), 7.51
(d, J=8.4 Hz, 2H), 7.37 (d, J=8.4 Hz, 2H), 7.29 (d, J=
8.4 Hz, 2H), 6.92 (d, J=8.4 Hz, 2H), 6.82 (q, J=8.4 Hz,
4H), 2.55 (s, 3H), 2.39 (s, 3H), 2.29 (s, 3H), 2.28 (s, 3H),
2.14 (s, 3H), 1.72 (s, 3H); °C NMR (CDCl;, 100 MHz) ¢:
197.3, 182.6, 164.7, 163.0, 139.9, 136.6, 135.7, 134.5,
133.2, 133.1, 130.0, 129.8, 129.5, 129.1, 121.1, 120.7,
103.9, 76.4, 52.2, 52.1, 44.5, 42.8, 42.3, 22.3, 20.1, 18.9,
14.8, 14.7 41.7; IR (KBr) vnax: 3646, 3029, 1712, 1684,
1580, 1495, 1260, 1115, 997, 855 cm '; HRMS (ESI)
calced for C36H390N306 609.2839, found 609.2834.
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