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Copper Catalyzed Synthesis of Quinazolin-4(3H)-ylidene Derivatives
Containing Carbonyl and Ester Group at Room Temperature

Qin, Yaoguo Tan, Xiaoqing Ling, Yun*
(Key Laboratory of Pesticide Chemistry and Application, Ministry of Agriculture, Department of Applied Chemistry,
College of Science, China Agricultural University, Beijing 100193)

Xie, Ruilong Yang, Xinling

Abstract At room temperature, a new simple and efficient copper-catalyzed method for the synthesis of quinazolin-
4(3H)-ylidene derivatives containing carbonyl and ester group was developed. The targets were prepared using methyl
3-(2-bromophenyl)-3-oxopropanoate analogues and amidine hydrochlorides as the initial materials, cuprous iodide as catalyst,
and potassium phosphate as base at the ligand-free condition. Their structures were confirmed by 'H NMR, *C NMR and
HRMS.

Keywords copper; room temperature; catalyst; quinazoline
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Figure 1 Model reaction
R1 RNV

Table 1 Optimization of reaction conditions

Entry Cat. Base Solvent’  Yield*/%
1 CuCl K,CO, DMF 58
2 CuBr K,CO;  DMF 49
3 Cul K,CO;  DMF 61
4 Cu K,CO; DMF 52
5 CuCl, K,CO, DMF 54
6 CuO K,CO, DMF 10
7 Cul K,CO, DMSO 34
8 Cul K,CO3 Toluene 72
9 Cul K,CO3 Ethanol 60

10 Cul K,CO4 THF 15
11 Cul NaOAc  Toluene —
12 Cul Na,CO;  Toluene 21
13 Cul Cs,CO;  Toluene 48
14 Cul K;5PO4 Toluene 75
15 Cul KOH Toluene 16
16 — K;5PO, Toluene —
17 Cul — Toluene —
18¢ Cul KsPO,  Toluene 57
19¢ Cul K;PO, Toluene 83
20/ Cul K;PO,  Toluene —

© 2014 Chinese Chemical Society & SIOC, CAS

¢ Reaction condition: methyl 3-(2-bromophenyl)-3-oxopropanoate (1a) (0.50
mmol), butyramidine hydrochloride (2a) (0.75 mmol), base (2.0 mmol), sol-
vent (2.0 mL) at room temperature (~25 ‘C) under argon atmosphere;
’ DMF: N,N-dimethylformamide, DMSO: dimethylsulfoxide, THF: tetrahydro-
furan;  Isolated yield; ¢ 2a (0.50 mmol); ¢ 2a (1.00 mmol);” Under air.
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Table 2 The synthesis of quinazoline derivatives
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Entry Reactant 1 Reactant 2 Product 3 Yield®/%
CH
CHs s
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N
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NH | ~o
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9 NH NH 47
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N
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3i
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N
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“Reaction condition: methyl 3-(2-bromophenyl)-3-oxopropanoate (1a) (0.50 mmol), butyramidine hydrochloride (2a) (0.75 mmol), base (2.0 mmol), solvent (2.0

mL) at room temperature (=25 ‘C) under argon atmosphere; * isolated yield; ¢ at 40 °C.
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Figure 2 Crystal structure of the target compound 3i
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F R = A, W s, B i O, 1
BT D VRN, B0 TUKHIA I E (S 4 °C), FramIZE
P R AT 1S B 5 R
3.3 HBirMEHIRIE

(2)-2-[2- A S W MK -4(3H)- S 36 ] 2 T8 Y I (3a):
101 mg JEERFPIRIAE, 73 83%. 'H NMR (CDCls,
300 MHz) 6: 12.35 (brs, 1H), 7.72 (d, J=7.91 Hz, 1H),
7.58~7.49 (m, 2H), 7.30 (t, J=6.88 Hz, 1H), 5.49 (s, 1H),
3.76 (s, 3H), 2.63 (t, J=7.91 Hz, 2H), 1.93~1.80 (m, 2H),
1.06 (t, J=7.23 Hz, 3H); °C NMR (CDCl;, 75 MHz) ¢:
171.4, 154.7, 150.4, 145.2, 133.1, 127.6, 126.3, 123.1,
118.8, 78.0, 50.9, 38.2, 20.8, 13.8; HRMS calcd for

2080 http://sioc-journal.cn/
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Ci,H7N,O, (M+H) " 245.1285, found 245.1284.

(2)-2'-[2- ZHEWEWER-4(3 H)- T 3] 2.1 R (3b): 72
mg AGREAE, 77% 63%. mp. 77~78 C; 'H NMR
(CDCls, 600 MHz) §: 12.38 (brs, 1H), 7.71 (d, J=8.25 Hz,
1H), 7.57 (t, J=6.87 Hz, 1H), 7.50 (d, J=8.25 Hz, 1H),
7.30 (t, J=7.56 Hz, 1H), 5.48 (s, 1H), 3.76 (s, 3H), 2.69
(q, J=7.56 Hz, 2H), 1.40 (t, J=8.25 Hz, 3H); *C NMR
(CDCls, 150 MHz) 6: 171.4, 155.5, 150.4, 145.4, 133.1,
127.6, 126.3, 123.1, 118.9, 78.1, 50.9, 29.4, 11.2; HRMS
caled for C13H;sN,0, (M~+H) 231.1128, found 231.1129.

(2)-2'-[2- T4 H=vg MEbk-4 (3 H) -V 3 2,18 £ BB (3¢): 109
mg LERFPIRBAA, 725 84%. 'H NMR (ds-DMSO,
600 MHz) 0: 12.29 (brs, 1H), 8.01 (d, J=8.25 Hz, 1H),
7.64 (t, J=6.87 Hz, 1H), 7.44 (d, J=7.56 Hz, 1H), 7.36 (t,
J=17.56 Hz, 1H), 5.63 (s, 1H), 4.15 (q, J=6.87 Hz, 2H),
2.63 (t, J=7.56 Hz, 2H), 1.79~1.73 (m, 2H), 1.25 (t, J=
6.87 Hz, 3H), 0.98 (t, J=6.87 Hz, 3H); “C NMR
(de-DMSO, 150 MHz) 6: 170.7, 154.6, 150.2, 145.4, 133.8,
127.6, 127.0, 124.2, 118.8, 78.4, 59.5, 37.5, 20.2, 14.9,
14.0; HRMS caled for CisHoN,O, (M+ H)259.1441,
found 259.1439.

(2)-2'-[2- ZHEWEWEIR-4(3H)- T3 2.1 2.6 (3d): 82
mg AGREAE, 75% 67%. mp. 56~57 C; 'H NMR
(CDCls, 600 MHz) §: 12.41 (brs, 1H), 7.72 (d, J=6.87 Hz,
1H), 7.57 (t, J=6.87 Hz, 1H), 7.50 (d, J=7.56 Hz, 1H),
7.28 (t,J=6.87 Hz, 1H), 5.48 (s, 1H), 4.22 (q, J=6.87 Hz,
2H), 2.69 (q, J=7.56 Hz, 2H), 1.40 (t, J=7.56 Hz, 3H),
1.33 (t, J=6.87 Hz, 3H); °C NMR (CDCls, 150 MHz) §:
171.1, 155.6, 150.3, 145.4, 133.0, 127.6, 126.3, 123.1,
118.9, 78.5, 59.5, 29.4, 14.6, 11.3; HRMS calcd for
CisH7N,O, (M+H) " 245.1284, found 245.1285.

(2)-2'-[2- H Jns bR -4 (3 H)- IV F ] £ 18 T (3e): 80
mg AGREAE, 77 70%. mp. 64~65 C; 'H NMR
(CDCls, 600 MHz) §: 12.30 (brs, 1H), 7.70 (d, J=8.25 Hz,
1H), 7.56 (t, J=6.87 Hz, 1H), 7.47 (d, J=8.25 Hz, 1H),
7.30~7.27 (m, 1H), 5.46 (s, 1H), 421 (q, J=6.87 Hz,
2H), 2.41 (s, 3H), 1.33 (t, J=7.56 Hz, 3H); "C NMR
(CDCls, 150 MHz) 6: 171.0, 151.2, 150.1, 145.2, 133.0,
127.4, 126.3, 123.0, 118.7, 78.6, 59.5, 22.6, 14.6; HRMS
caled for C;3H;sN,O, (M + H)  231.1128, found
231.1128.

(Z2)-2'-[2-FA TN Fk s IR bR -4(3 HT)- 7. 35 ] L R £ TR (31):
104 mg FAFEE, 775 81%. m.p. 74~76 ‘C; 'H NMR
(CDCls, 300 MHz) §: 12.38 (brs, 1H), 7.64 (d, J=8.26 Hz,
1H), 7.49 (t, J=8.26 Hz, 1H), 7.40 (d, J=6.88 Hz, 1H),

Chin. J. Org. Chem. 2014, 34, 2076~2082
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7.19 (t, J=8.26 Hz, 1H), 5.40 (s, 1H), 4.18 (q, J=7.22 Hz,
2H), 1.83~1.74 (m, 1H), 1.30 (t, J=6.88 Hz, 3H), 1.21~
1.16 (m, 2H), 1.05~0.98 (m, 2H); *C NMR (CDCl;, 75
MHz) 6: 171.1, 155.7, 150.3, 145.7, 132.9, 127.4, 125.7,
123.1, 118.8, 78.0, 59.4, 15.4, 14.6, 8.6; HRMS calcd for
CsH;2N,O, M+H)" 257.1285, found 257.1286.

(Z)-1'-[2- TA) 3 s MR Bk -4 (3 H)- WP 3 1 7 -2- T (3g): 82
mg HGFEA, 73 72%. mp. 124~125 °C; '"H NMR
(CDCls, 300 MHz) J: 14.67 (brs, 1H), 7.83 (d, J=8.54 Hz,
1H), 7.66 (t, J=7.93 Hz, 1H), 7.58 (d, J=7.93 Hz, 1H),
7.38 (t, J=8.54 Hz, 1H), 6.02 (s, 1H), 2.70 (t, J=7.93 Hz,
2H), 2.25 (s, 3H), 1.94~1.85 (m, 2H), 1.05 (t, J=7.32 Hz,
3H); “C NMR (CDCl;, 75 MHz) 6: 197.0, 155.0, 151.2,
146.5, 133.6, 127.9, 126.6, 123.3, 118.1, 88.9, 38.2, 29.9,
20.7, 13.8; HRMS caled for C14H;:N,O (M + H) "
229.1335, found 229.1336.

(2)-1'-[2- £, W IRk -4 (3 H)- V. 35 74 -2- 1 (3h): 64
mg HEFEA, 73 60%. mp. 104~106 C; '"H NMR
(CDCls, 400 MHz) 8: 14.67 (brs, 1H), 7.83 (d, J=8.54 Hz,
1H), 7.66 (t, J=7.93 Hz, 1H), 7.59 (d, J=7.92 Hz, 1H),
7.38 (t,J=7.32 Hz, 1H), 6.02 (s, 1H), 2.77 (q, J=7.93 Hz,
2H), 2.26 (s, 3H), 1.43 (t, J=7.93 Hz, 3H); *C NMR
(CDCls;, 100 MHz) 0: 197.0, 155.9, 151.2, 146.6, 133.6,
127.8, 126.6, 123.3, 118.1, 88.9, 29.9, 29.5, 11.3; HRMS
caled for C3HsN,O (M+H) " 215.1179, found 215.1178.

(2)-1'-[2- 75 K& 4 MK -4(3 H)- WV 6 174 -2- 1 (3i): 62
mg FOEE, 77F 47%. mp. 141~142 C (lit"9 m.p.
138~140 °C); '"H NMR (CDCls, 400 MHz) 6: 15.69 (brs,
1H), 8.27~8.25 (m, 2H), 7.90 (d, J=7.54 Hz, 1H), 7.76~
7.69 (m, 2H), 7.58~7.54 (m, 3H), 7.42 (td, J=8.12 Hz,
J=1.16 Hz, 1H), 6.12 (s, 1H), 2.31 (s, 3H); "C NMR
(CDCls, 100 MHz) 0: 196.7, 151.8, 150.2, 147.0, 133.8,
132.8, 131.7, 129.2, 128.7, 127.0, 126.9, 123.4, 118.3,
89.1,29.7.

(Z)-1'-[2- T4 FE s Wbk -4(3 HD)- V. 351 1 -2- i (3j): 82
mg AGEEK, 7% 68%. mp. 61~62 C; 'H NMR
(CDCls, 400 MHz) 8: 14.65 (brs, 1H), 7.83 (d, J=8.12 Hz,
1H), 7.64 (t, J=8.12 Hz, 1H), 7.58 (d, J=7.54 Hz, 1H),
7.36 (t, J=8.12 Hz, 1H), 6.01 (s, 1H), 2.70 (t, J=7.54 Hz,
2H), 2.53 (q, J=7.54 Hz, 2H), 1.95~1.96 (m, 2H), 1.21
(t, J=7.54 Hz, 3H), 1.06 (t, J=7.54 Hz, 3H); *C NMR
(CDCls, 100 MHz) d: 200.7, 155.0, 151.1, 146.5, 133.5,
127.8, 126.5, 123.2, 118.3, 87.9, 38.2, 35.8, 20.8, 13.8, 9.9;
HRMS caled for C;sH;oN,O (M+H)" 243.1492, found
243.1491.
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(2)-2'-[2- N H5-6- F HL W bR -4((3 H)- IV 5 ) £ TR T
(3k): 100 mg LEREFPIRBAE, =% 74%. '"H NMR
(CDCls, 400 MHz) d: 12.38 (brs, 1H), 7.52 (s, 1H), 7.40 (s,
2H), 5.45 (s, 1H), 4.21 (q, J=7.15 Hz, 2H), 2.62 (t, J=
7.70 Hz, 2H), 2.41 (s, 3H), 1.90~1.67 (m, 2H), 1.32 (t,
J=17.15 Hz, 3H), 1.04 (t, J=7.70 Hz, 3H); “C NMR
(CDCls, 100 MHz) 8: 171.2, 153.9, 150.3, 143.3, 136.2,
134.4, 127.4, 122.9, 118.6, 78.0, 59.4, 38.2, 21.4, 20.8,
14.6, 13.8; HRMS caled for C;H,N,O, (M + H) "
273.1598, found 273.1599.

(2)-2'-[2- £H5-6-F HL W bR -4(3 H)- IV 5 1R T
@I): 71 mg AL, F“F 55%. mp. 57~58 C; 'H
NMR (CDCls, 300 MHz) d: 12.38 (brs, 1H), 7.52 (s, 1H),
7.40 (s, 2H), 5.46 (s, 1H), 4.21 (q, J=7.54 Hz, 2H), 2.68
(q, J=17.54 Hz, 2H), 2.40 (s, 3H), 1.39 (t, J=7.54 Hz, 3H),
1.33 (t, J=6.69 Hz, 3H); *C NMR (CDCls, 75 MHz) ¢:
171.1, 154.8, 150.3, 143.3, 136.2, 134.4, 127.4, 122.9,
118.6, 78.0, 59.4, 29.4, 21.5, 14.6, 11.3; HRMS calcd for
C1sH1oN,O, (M+H)" 259.1441, found 259.1441.

(2)-2'-[2- A -6~ 40 Jk s ARk -4 (3 H)- W 35 ) 20 R
FE(3m): 105 mg ¥ 3 R ALRBAK, P2 % 77%. 'H
NMR (CDCls, 600 MHz) d: 12.33 (brs, 1H), 7.42 (d, J=
8.94 Hz, 1H), 7.16 (dd, J=8.94, 2.75 Hz, 1H), 7.02 (d, J=
2.75 Hz, 1H), 5.35 (s, 1H), 3.82 (s, 3H), 3.73 (s, 3H), 2.59
(t, J=7.56 Hz, 2H), 1.86~1.79 (m, 2H), 1.02 (t, J=6.87
Hz, 3H); °C NMR (CDCl;, 150 MHz) &: 171.4, 157.9,
152.6, 150.3, 139.8, 129.0, 122.1, 119.4, 104.3, 77.3, 55.6,
50.9, 38.0, 20.8, 13.8; HRMS calcd for C;sH;oN,O3 (M+
H)" 275.1390, found 275.1390.

(2)-2'-[2- TN 3 -6- S FEWE LR~ 4(3H)- 7 AL 218
B(3n): 126 mg ¥ AE A, % 91%. m.p. 94~96 C,
'H NMR (CDCl;, 600 MHz) ¢: 12.31 (brs, 1H), 7.65 (d,
J=2.06 Hz, 1H), 7.49 (dd, J=8.25, 2.06 Hz, 1H), 7.42 (d,
J=8.94 Hz, 1H), 5.40 (s, 1H), 3.76 (s, 3H), 2.61 (t, J=
8.25 Hz, 2H), 1.89~1.82 (m, 2H), 1.05 (t, J=7.56 Hz,
3H); *C NMR (CDCls, 150 MHz) d: 171.24, 155.0, 149.0,
143.2, 133.2, 131.8, 129.0, 122.7, 120.0, 79.0, 51.0, 38.1,
20.6, 13.8; HRMS caled for C4H;sCIN,O, (M+H)"
279.0895, found 279.0897.

BUA AR SRR R S A R AR A B
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