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Scheme 1 Possible mechanism in the formation of compound 3
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Table 1 Physical data and elemental analyses of compounds 3, 4 and 5

Elemental analysis( % , Caled. )

Compd. m. p./C Yield( % ) C " N
3a 228—229 84 76.84(76.70) 4.09(4.14) 19.34(19.17)
3b 257—259 81 66.41(66.28) 3.23(3.18) 16.47(16.56)
3c 282—284 78 58.19(58.36) 2.40(2.45) 14.73(14.58)
3d >300 74 52.26(52.13) 1.84(1.87) 13.15(13.03)
3e 247—248 76 77.87(77.71) 5.24(5.30) 17.05(16.99)
4a 244—245 71 77.15(77.08) 6.03(6.06) 16.92(16.85)
4b 212214 65 69.51(69.34) 5.76(5.82) 13.55(13.48)
4c 202—204 78 54.58(54.49) 3.39(3.43) 12.03(11.92)
5a >300 90 71.61(71.48) 3.93(3.86) 17.77(17.86)
5b >300 92 62.53(62.35) 3.02(2.99) 15.64(15.58)
5¢ >300 84 73.07(72.99) 4.93(4.98) 16.04(15.96)
5d >300 88 64. 63(64. 54) 4.01(4.06) 14.22(14.11)
Table 2 IR, '"H NMR and MS data of compounds 3, 4 and 5
Compd. IR, #/cm™" "H NMR(DMSO-dg ) , & MS, m/z
3a 3025, 1602, 1520, 1476, 7.51—7.60 (2H, m, ArH), 7.77 (1H, t, J = 8.00 Hz, ArH), 219 (M*, 100%)
1360, 1264, 942, 762 7.88(1H, t, J=8.00 Hz, ArH), 7.95(1H, d, J=8.00 Hz, ArH),
7.99(1H, d, J=8.00 Hz, ArH), 8.41(1H, d, J=8.40 Hz, ArH),
8.58(1H, d, J=8.40 Hz, ArH), 9.76( 1H, s, ArH)
3b 3052, 1602, 1523, 1472, 7.52—7.61(2H, m, ArH), 7.89(1H, dd, J=8.80, 2.44 Hz, ArH), 255(M+2, 100% )
1453, 833 7.95—8.01 (2H, m, ArH), 8.42 (1H, d, J = 8.04 Hz, ArH),
8.50(1H, d, J =2.44 Hz, ArH), 9.78( 1H, s, ArH)
3c 3014, 1616, 1515, 1366, 7.77—7.81(1H, m, ArH), 7.89—7.94(1H, m, ArH), 7.99(1H, d, 289(M+2, 100% )
861, 747 J=7.64 Hz, AtH), 8.23(1H, s, ArH), 8.54(1H, dd, J=8.00, 1.24
Hz, ArH) , 8.82(1H, s, ArH), 9.72( 1H, s, ArH)
3d 3053, 1605, 1469, 1353,  7.90—7.99(2H, m, ArH), 8.20(1H, s, ArH), 8.43(1H, s, ArH), 323(M+2, 100% )
1281, 798 8.79(1H, s, ArH), 9.70( 1H, s, ArH)
3e 3046, 1608, 1525, 1473, 2.45(3H, s, CHy), 2.51(3H, s, CHy), 7.72—7.76( 2H, m, AtH), 247(M*, 100% )
840, 780 7.84(1H, t, J=8.04 Hz, ArH), 7.96 (1H, d, J =8.04 Hz, ArH),
8. 18(1H, s, ArH), 8.53(1H, d, J=8.04 Hz, ArH), 9.65( 1H, s,
ArH)
4a 3323, 1612, 1519, 1452, 1.85(6H, s, 2CH;), 6.78—7.82( 2H, m, ArH), 6.92(1H, s, NH), 250(M +1, 100% )
814, 738 7.19—7.28( 3H, m, ArH), 7.63—7.65( 1H, m, ArH), 7.73—7.75
(1H, m, ArH), 7.91(1H, dd, J=7.60, 1.24 Hz, ArH)
4b 3212, 1618, 1508, 1437, 1.94(6H, s, 2CH,), 2.37(3H, s, CHy), 2.40(3H, s, CHy), 6.91  311(M*, 100% )
972, 899 (1H, s, NH), 7.40—7.43( 1H, m, ArH), 7.56(1H, s, ArtH), 7.69
(1H, s, ArH), 7.80(1H, s, ArH), 8.04(1H, d, J=2.40 Hz, ArH)
4c 3216, 1618, 1513, 1369, 1.85(6H, s, 2CH,), 6.85(1H, s, NH), 7.24( 1H, s, ArH), 7.32  353(M +2, 100% )
972, 859, 768 (1H, dd, J=8.80, 2.40 Hz, ArH), 7.81(1H, d, J=2.40 Hz, ArH)
7.92( 1H, m, ArH), 8.04(1H, s, ArH)
5a 3150, 1722, 1614, 1382, 7.36—7.52(4H, m, ArH), 7.64—7.68( 1H, m, ArH), 7.87(1H, d, 235(M*, 100% )
1330, 756 J=7.02 Hz, ArH), 8.32(1H, d, J=8.00 Hz, ArH), 8.37(1H, d,
J=8.40 Hz, ArH), 11.98(1H, s, NH)
5b 3204, 1712, 1611, 1385, 7.63(1H, d, J=8.80 Hz, ArH), 7.43—7.50( 2H, m, ArH), 7.65 269(M*, 100% )

1238, 758

) )

(1H, dd, J=2.40, 8.40 Hz, ArH), 7.84(1H, d, J=7.60 Hz, ArH),
8.18(1H, d, J=2.40 Hz, AtH), 8.32(1H, d, J=7.60 Hz, AtH),
12.05(1H, s, NH)
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Continued
Compd. IR, #/cm~? "H NMR(DMSO-dg ) , & MS, m/z
5¢ 3156, 1720, 1596, 1551, 2.35(3H, s, CH;), 2.37(3H, s, CH;), 7.31—7.37( 2H, m, ArH), 264(M +1, 100% )

1344, 744 7.58—7.62(2H, m, ArH), 8.09(1H, s, ArH), 8.24(1H, d, J=7.60
Hz, ArH), 11.86(1H, s, NH)
5d 3161, 1727, 1543, 1457, 2.35(3H, s, CH;), 2.37(3H, s, CH;), 7.34(1H, d, J=8.40 Hz, 297(M*, 100% )
1368, 750 ArH), 7.56(1H, s, ArH), 7.62(1H, d, J=8.40 Hz, ArH), 8.06
(1H, s, ArtH), 8. 13(1H, s, ArH), 11.95(1H, s, NH)
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Synthesis of Benzoimidazo[ 1,2-c | quinazoline Derivatives
Promoted by Low-valent Titanium

SHI Da-Qing'**, LI Zheng-Yi’, DOU Guo-Lan®, SHI Chun-Ling’, WANG Xiang-Shan®, JI Shun-Jun'
(1. College of Chemistry and Chemical Engineering, Key Laboratory of Organic Synthesis of Jiangsu Province ,
Suzhou University, Suzhou 215123, China;

2. Department of Chemisiry, Xuzhou Normal University, Xuzhou 221116, China)

Abstract Quinazoline is an important heterocyclic compound which has potential biological and pharmaceuti-
cal activities. It was reported that benzimidazo[ 1,2-c ] quinazoline derivatives have a high anticancer activity.
In this paper, a series of benzimidazo[ 1,2-c | quinazoline derivatives such as benzimidazo[ 1 ,2-c ] quinazoline,
5 ,6-dihydrobenzimidazo[ 1 ,2-c ] quinazoline and benzimidazo[ 1,2-c ] quinazolin-5-one were synthesized via the
reaction of 2-( o-nitrophenyl ) benzimidazoles with triethyl orthoformate or acetone or triphosgene promoted by
the low-valent titanium reagent( TiCl,-Zn system). The products were characterized via IR, 'H NMR, MS and
elemental analysis. The structure of compound 4c¢ was confirmed by X-ray single crystal diffraction. A possible
reaction mechanism was put forward in this paper. This new method possesses the advantages of easily accessi-
ble starting materials, convenient manipulation and high yields.

Keywords Low-valent titanium; Benzimidazo[ 1,2-c ] quinazoine; 2-( o-Nitrophenyl ) benzimidazole
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