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A Novel Construction Method for (E)-3-Aryloxyacrylate Derivatives

Chen, Cui* Tan, Liquan Qiu, Huihua
(College of Chemcal Engineering, Guangdong University of Petrochemical Technology, Maoming 525000)

Abstract This paper reports a novel intermolecular addition and free radical homolytic reaction for the synthesis of
(E)-3-aryloxyacrylate derivatives from alkynoates and phenols using N,N-dimethylformamide (DMF) as the solvent and
CuO/CH;0Na as the system of promotion. The structures of product were confirmed by IR, '"H NMR, *C NMR and elemental
analysis. The results showed that this synthetic route had the advantages of easy-obtained raw materials, simple work-up and

high purity product.
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Table 1 Optimization of reaction conditions

EtO,C

CO,Et +HO© ©/ W

Entry Solvent Reaction time/h Temperature/C Additive/Alkali (equiv.) Yield®/%
1 Toluene 4 100 CuO/MeONa (1.0/2.0) None
2 CH;CN 4 Reflux CuO/MeONa (1.0/2.0) None
3 DCE 4 Reflux CuO/MeONa (1.0/2.0) None
4 Dioxane 4 100 CuO/MeONa (1.0/2.0) None
5 DMF 4 100 CuO/MeONa (1.0/2.0) 25
6 DMF 4 100 CuO/AcONa (1.0/2.0) 11
7 DMF 4 100 CuO/K,COs3 (1.0/2.0) Trace
8 DMF 4 100 CuO/KHCOs (1.0/2.0) Trace
9 DMF 4 100 CuO/KOH (1.0/2.0) 19
10 DMF 4 100 CuO/EtONa (1.0/2.0) 24
11 DMF 4 120 CuO/MeONa (1.0/2.0) 67
12 DMF 4 140 CuO/MeONa (1.0/2.0) 85
13 DMF 6 140 CuO/MeONa (1.0/2.0) 85
14 DMF 4 140 CuCl,/MeONa (1.0/2.0) None
15 DMF 4 140 Cu(OAc),/MeONa (1.0/2.0) None
16 DMF 4 140 Cu,0/MeONa (1.0/2.0) 35
17 DMF 4 140 CuBr/MeONa (1.0/2.0) Trace
18 DMF 4 140 Cul/MeONa (1.0/2.0) Trace
19 DMF 4 140 FeCl3/MeONa (1.0/2.0) Trace
20 DMF 4 140 CuO/MeONa (1.0/1.0) 39
21 DMF 4 140 CuO/MeONa (1.0/0.5) 12
22 DMF 4 140 CuO/MeONa (0.5/2.0) 71
23 DMF 4 140 CuO/MeONa (0.2/2.0) 29
“ The reaction was carried out using 0.25 mmol of 1a, 2.0 mL of solvent; * GC yield.
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Table 2 Scope of the substrates

/\ DMF (2.0 mL), CuO (1.0 equiv.)
RO,C—==—CO,R + HOO
1 *\*1 MeONa (2.0 equiv.), 140 °C, 4 h

1a: diethyl but-2-ynedioate

i . 2a: ph |
1h: dimethyl but-2-ynedioate  5p; ¢
o~ o 2c: m-cresol
X ~
‘ \/ \/j)r R
R 3
Entry 1 2 3 Yield®/%
1 la  2a 3aa 0
2 la. 2b  3ab 69
3 la  2c 3ac 76
5 1b 2b 3bb 72
6 1b 2c¢ 3bc 77

“Unless otherwise specified, all the reactions were carried out on 1.0 mmol
scale; * Isolated yield.
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Bruck 2 #)); #ZHLIRIEH Agilent400-MR BY k% R 4R
(L Agilent 22 &), TAREAITER R, TMS fEN
br; Bl Agilent1100 R (GEE Agilent 24
A )(GC/MSD VL ESDIlIE ; 84— a] W W i ot i H
WFH-204B 7 F$2 X K A Hr 40l sz, TLC HARCH
GF254( T B 74k T A7 BR 2 71 ) ey R0 J2 23 B e e e
S BT AR A 4 % F Aldrich Chemicals 5% J & K
Scientific Ltd.
32 (E)-3-FEEAGKBBREMTENERN—RTE
£ 10 mL ¥ %1 585 #oin A\ DMF 2.0 mL, 1.0 mmol
FRERHE 1, 1.0 mmol B 2, 1.0 mmol /L4 . 2.0 mmol
M, AE 140 CHIZME PR 4 h. RNVEHRE,
BN AR R H A S, KT R N IR ) 2% 1 T A
aifb 135804 3.

(E)-3- KA~ N2 L5 (3aa)"™: "TH NMR (CDCl,,
400 MHz) d: 7.77 (d, J=12.4 Hz, 1H), 7.35 (t, J=8.0 Hz,
2H), 7.16 (t, J=7.2 Hz, 1H), 7.05 (d, J=8.0 Hz, 2H), 5.53
(d, J=12.4 Hz, 1H), 4.17 (q, J=7.2 Hz, 2H), 1.26 (t, J=
7.2 Hz, 3H); °*C NMR (CDCls, 100 MHz) &: 167.3, 159.0,
156.1, 129.9, 124.9, 118.0, 102.1, 60.0, 14.3.

(E)-3-(&8 R 2R AU L) - TN I R LR (3ab): ¥ 2 (il
JRY). 'TH NMR (CDCls, 400 MHz) 6: 7.75 (d, J=12.4 Hz,
1H), 7.18 (t, J=7.6 Hz, 2H), 7.06 (t, J=7.2 Hz, 1H), 6.96
(d, J=8.0 Hz, 1H), 5.34 (d, J=12.4 Hz, 1H), 4.15 (q, J=
7.6 Hz, 2H), 2.21 (s, 3H), 1.25 (t, J=7.6 Hz, 3H); °C
NMR (CDCl;, 100 MHz) §: 167.3, 161, 153.7, 131.5,
129.0, 127.3, 125.3, 118.5, 101.0, 60.0, 15.8, 14.3; MS
(EI) m/z (%): 160.05 (100.00), 206.05 (70.55); IR (KBr) v:
2958, 2924, 2859, 1711, 1635, 1589, 1572, 1450, 1383,
1243, 1155, 1098, 798 cm™'. Anal. caled for Cj,H,405: C
69.88, H 6.84; found C 69.79, H 7.00.

(E)-3-(1A] FT B R A8 L) - A TR Ll (3ac): 32 (vl
R4, '"H NMR (CDCls, 400 MHz) d: 7.79 (d, J=12.0 Hz,
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1H), 7.26 (d, J=6.8 Hz, 1H), 7.01 (d, J=7.6 Hz, 1H), 6.88
(d, J=8.0 Hz, 2H), 5.55 (d, J=12.0 Hz, 1H), 4.20 (q, J=
7.2 Hz, 2H), 2.37 (s, 3H), 1.29 (t, J=7.2 Hz, 3H); °C
NMR (CDCls, 100 MHz) 6: 167.3, 159.2, 155.8, 140.0,
129.6, 125.7, 118.7, 115.0, 101.9, 60.0, 21.3, 14.3; IR
(KBr) v: 2956, 2853, 1716, 1650, 1600, 1585, 1456, 1372,
1250, 1149, 1113, 691, 711, 765 cm™'; MS (EI) m/z (%):
160.10 (100.00), 206.05 (40.30). Anal. caled for C ,H;405:
C 69.88, H 6.84; found C 70.03, H 6.96.

(E)-3- 25 % 3 - 4 4% 1R 7 5 3ba)'”: 'H NMR
(CDCls, 400 MHz) d: 7.79 (d, J=12.4 Hz, 1H), 7.35 (t,
J=17.6 Hz, 2H), 7.16 (t, J=7.2 Hz, 1H), 7.04 (d, J=8.0
Hz, 2H), 5.53 (d, J=12.4 Hz, 1H), 3.71 (s, 3H); *C NMR
(CDCls, 100 MHz) §: 167.8, 159.2, 155.8, 129.9, 125.0,
118.0, 101.7, 51.3.

(E)-3-(48 AL A L) - s 12 YR (3bb): 3 € tinIR
. '"H NMR (CDCls, 400 MHz) 8: 7.76 (d, J=12.4 Hz,
1H), 7.18 (t, J=7.6 Hz, 2H), 7.08 (t, J=7.6 Hz, 1H), 6.96
(d, J=8.0 Hz, 1H), 5.37 (d, J=12.4 Hz, 1H), 3.69 (s, 3H),
2.21 (s, 3H); *C NMR (CDCl;, 100 MHz) 6: 167.7, 160.1,
153.7, 131.5, 128.9, 127.3, 125.3, 118.4, 100.6, 51.2, 15.8;
IR (KBr) v: 2963, 2871, 1715, 1611, 1607, 1580, 1465,
1377, 1250, 1115, 1098, 805 cm '; MS (EI) m/z (%):
160.10 (100.00), 192.05 (45.34). Anal. caled for C,1H;,05:
C 68.74, H 6.29; found C 68.77, H 6.47.

(E)-3-( 1] 1 H: 2648 )~ T A R T 16 (3be): 3 (0 yitnIR
). '"H NMR (CDCls, 400 MHz) §: 7.81 (d, J=12.0 Hz,
1H), 7.26 (t, J=7.2 Hz, 1H), 7.01 (d, J=7.6 Hz, 1H), 6.88
(d, J=8.0 Hz, 2H), 5.57 (d, J=12.0 Hz, 1H), 3.74 (s, 3H),
2.37 (s, 3H); C NMR (CDCl;, 100 MHz) 6: 167.7, 159.3,
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155.8, 140.2, 129.6, 125.7, 118.6, 114.9, 101.5, 51.2, 21.3;
MS (EI) m/z (%): 161.10 (100.00), 192.05 (95.63); IR
(KBr) v: 2933, 2869, 1661, 1495, 1439, 1390, 1255, 1101,
693, 755, 836 cm '. Anal. caled for C;;H;,05: C 68.74, H
6.29; found C 68.81, H6.11.
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