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Selective Synthesis of Bis(thieno[2,3-d]pyrimidin-4(3H)-ones)
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(College of Chemistry and Environmental Engineering, Hubei Normal University, Huangshi 43502)

Li, Jianquan Wei, Yangchao Yuan, Shuya

Abstract The iminophosphorane 2 was obtained using ethyl 2-amino-4-trifluoromethyl-5-methyl-thiophene-3-carboxylate
(1) as starting materials. Further aza-Wittig reactions of iminophosphorane 2 with aromatic isocyanate and primary diamine
produced 2,2'-disubstituted bis(thieno[2,3-d]pyrimidin-4(3H)-ones) 3 in the presence of catalytic amounts of potassium car-
bonate in 70%~87% yields. Aza-Wittig reactions of iminophosphorane 2 with alkyl isocyanate and primary diamine produced
3,3'-disubstituted bis(thieno[2,3-d]pyrimidin-4(3H)-ones) 4 in 38%~57% yields. 'H NMR of compound 3 revealed the exclu-
sive selectivity of these ring closures toward the 2,2'-disubstituted position of pyrimidine moiety, and 'H NMR of compound 4
revealed the exclusive selectivity of these ring closures toward the 3,3'-disubstituted position of pyrimidine moiety. The reac-

tion mechanism was also proposed for the regioselectivity.

Keywords thieno[2,3-d]pyrimidin-4(3H)-one; isocyanate; iminophosphorane; primary diamine; selective synthesis
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3a: AORK mp. 218~219 C; 'H NMR (CDCls,
400 MHz) d: 2.35 (s, 6H, 2CH3), 3.14 (q, J=7.0 Hz, 4H,
2NCH,), 4.31 (t, J=6.0 Hz, 2H, 2NH), 7.12~7.45 (m,
10H, Ar-H); IR (KBr) v: 3320 (N—H), 1678 (C=0),
1557, 1456, 1349 cm™'; ESI-MS m/z: 677.1 (M*+H).
Anal. calcd for C30H»,N¢O,S,Fg: C 53.25, H 3.28, N 12.42;
found C 53.17, H 3.25, N 12.43.

3b: [ mp. 253~254 “C; '"H NMR (CDCls,
400 MHz) 6: 2.35 (s, 6H, 2CH3), 6.32 (s, 2H, 2NH), 7.40~
7.52 (m, 10H, Ar-H), 7.59 (s, 4H, Ph-H); IR (KBr) v: 3322
(N—H), 1676 (C=0), 1556, 1516, 1438 cm '; ESI-MS
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Table 1 Preparation of the title compounds 3 and 4

Compd. Ar (R) Z Yield/%
3a Ph —CH,CH,— 84
3b Ph 4©7 87
3c 4-MeC¢Hy —CH,CH,— 80
3d 4-MeCoH, 4©7 70
3e 4-CIC¢H, —CH,CH,— 72
3f 4-CIC4H, 4©7 71
4a i-Propyl —CH,CH,— 57
4b i-Propyl 4@7 42
4c n-Butyl —CH,CH,— 51
4d n-Butyl 4@7 38

© 2012 Chinese Chemical Society & SIOC, CAS

m/z: 725.4 (M"+H). Anal. calcd for C33H,,N¢0,S,Fg: C
56.35, H 3.06, N 11.60; found C 56.37, H 3.05, N 11.49.

3¢ AR mp. 238~239 “C; 'H NMR (CDCl,,
400 MHz) d: 2.35 (s, 6H, 2CH;), 2.41 (s, 6H, 2Ph-CH3),
3.14 (q, J=7.0 Hz, 4H, 2NCH,), 4.30 (t, J=7.0 Hz, 2H,
2NH), 7.12~7.45 (m, 8H, Ar-H); IR (KBr) v: 2965 (N—H),
1687 (C=0), 1541, 1456, 1347 cm™'; ESI-MS m/z: 705.1
(M"+H). Anal. calcd for C3,HyNO,S,Fs: C 54.54, H 3.72,
N 11.93; found C 54.51, H 3.75, N 12.01.

3d: A EE. mp. 262~263 C; '"H NMR (CDCl,,
400 MHz) J: 2.35 (s, 6H, 2CH3), 2.41 (s, 6H, 2PhCHj3),
6.32 (s, 2H, 2NH), 7.10~7.32 (m, 8H, Ar-H), 7.57 (s, 4H,
Ph-H); IR (KBr) v: 3361 (N—H), 1687 (C=0), 1540,
1516, 1342 cm ™ '; ESI-MS m/z: 753.4 (M"+H). Anal.
calcd for C34H6NgO,S,F6: C 57.44, H 3.48, N 11.16; found
C57.37,H3.45 N 11.19.

3e: A 4A. mp.>300 ‘C; 'H NMR (CDCl;, 400
MHz) 6: 2.32 (s, 6H, 2CHs), 3.07 (q, J=7.0 Hz, 4H,
2NCH,), 4.34 (t, J=7.0 Hz, 2H, 2NH), 7.24~7.47 (m, 8H,
Ar-H); IR (KBr) v: 3338 (N—H), 1675 (C=0), 1532,
1446, 1339 cm™'; ESI-MS m/z: 745.1 (M"+H). Anal.
calcd for C;0Hp0N¢O,S,F¢Cl,: C 48.33, H 2.70, N 11.27;
found C 48.39, H 2.75, N 11.22.

3f: At EE, mp.>300 ‘C; '"H NMR (CDCls, 400
MHz) d: 2.31 (s, 6H, 2CH3), 6.75 (s, 2H, 2NH), 7.41~7.52
(m, 8H, Ar-H), 7.30 (s, 4H, Ph-H); IR (KBr) v: 3328 (N—
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H), 1668 (C=0), 1543, 1536, 1443 cm™'; ESI-MS m/z:
793.2 (M++H). Anal. calcd for C;sH,0NgO,S,FcCly: C
51.46, H 2.54, N 10.59. found C 51.38, H 2.55, N 10.52 .

4a: A AK mp.>300 C; "H NMR (CDCl, 400
MHz) d: 1.04 (d, J=6.8 Hz, 12H, 4CH3), 2.35 (s, 6H,
2CH;), 3.14 (t, J=7.0 Hz, 4H, 2CH,), 4.64~4.70 (m, 2H,
2NCH), 5.31 (d, J=7.0 Hz, 2H, 2NH); IR (KBr) v: 3330
(N—H), 1673 (C=0), 1547, 1514, 1347 cm '; ESI-MS
m/z: 609.6 (M +H). Anal. caled for Co;HysNgO,S,Fg: C
4736, H 4.31, N 13.81; found C 47.24, H 4.25, N 13.83.

4b: A4 54E. mp.>300 ‘C; "H NMR (CDCls, 400
MHz) : 1.05 (d, J=6.8 Hz, 12H, 4CH3), 2.35 (s, 6H,
2CH3), 4.04~4.10 (m, 2H, 2NCH), 5.32 (d, J=7.2 Hz,
2H, 2NH), 7.56 (s, 4H, Ph-H); IR (KBr) v: 3324 (N—H),
1675 (C=0), 1574, 1498, 1335 cm™'; ESI-MS m/z: 657.4
(M"+H). Anal. caled for C,gH,eN¢O,S,F¢: C 51.21, H
3.99, N 12.80; found C 51.17, H 4.03, N 12.69.

4c: AfAEEA. mp.>300 C; 'H NMR (CDCl, 400
MHz) 6: 1.06 (t, J=7.2 Hz, 6H, 2CH3), 1.13~1.21 (m, 4H,
2CH,), 1.43~1.50 (m, 4H, 2CH,), 2.35 (s, 6H, 2CH3), 3.14
(q, J=17.0 Hz, 4H, 2NCH,), 5.37 (t, J=7.0 Hz, 2H, 2NH),
4.04~4.10 (t, J=6.2 Hz, 2H, 2CH,); IR (KBr) v: 3325 (N—
H), 1687 (C=0), 1547, 1516, 1349 cm™'; ESI-MS m/z:
637.7 (M +H). Anal. caled for C,cH30N¢0,S,Fs: C 49.05,
H 4.75, N 13.20; found C 49.12, H 4.71, N 13. 26.

4d: A E4A. mp.>300 ‘C; 'H NMR (CDCls, 400
MHz) 6: 1.06 (t, J=7.2 Hz, 6H, 2CH3), 1.13~1.21 (m,
4H, 2CH,), 1.43~1.50 (m, 4H, 2CH,), 2.35 (s, 6H, 2CHj3),
3.10 (q, J=6.8 Hz, 4H, 2NCH,), 5.32 (t, J=7.0 Hz, 2H,
2NH), 7.51 (s, 4H, Ph-H); IR (KBr) v: 2976  (N—H),
1670 (C=0), 1545, 1506, 1340 cm™'; ESI-MS m/z: 685.7
(M"+H). Anal. caled for C30H3N¢O,S,Fs: C 52.62, H
4.42,N 12.27; found C 52.37, H 4.35, N 12.43.
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