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Table 1. Comparison of the chemical shifts (δ in DMSO-d6) in 1H NMR spectra of 2-iminothiazoline derivatives

Entry Compound N-CH3 =N-CH3 benzyl CH2 4-CH2 NH

1 3.73 - - 4.05 10.46

2 3.56 3.00 - 4.00 10.52

3

3.59 - 4.61 3.95 10.37

4

Table 2. A list of 2-benzylimino-1,3-thiazoline hydrobromides 4, the melting points, and the yields.

Compounds R1 R2 mp (oC) yield (%) 1H NMR (in DMSO-d6)

4a H H 249-251 94
3.59(s, 3H, 3-CH3), 3.95(s, 2H, 4-CH2), 4.61(s, 2H, N-CH2), 6.98(s, 1H,
5-vinyl H), 7.04~7.58(m, 10H, ArH), 10.37(s, 1H, NH)

4b H p-CH3 241-243 86
2.30(s, 3H, CH3), 3.58(s, 3H, 3-CH3), 3.95(s, 2H, 4-CH2), 4.56(s, 2H, 2-
CH2), 6.98(s, 1H, 5-vinyl H), 7.05~7.59(m, 9H, ArH), 10.33(s, 1H, NH)

4c H p-Cl 244-245 85
3.60(s, 3H, 3-CH3), 3.96(s, 2H, 4-CH2), 4.62(s, 2H, N-CH2), 7.00(s, 1H,
5-vinyl H), 7.05~7.59(m, 9H, ArH), 10.36(s, 1H, NH)

4d p-CH3 H 255-256 49
2.25(s, 3H, CH3), 3.59(s, 3H, 3-CH3), 3.93(s, 2H, 4-CH2), 4.62(s, 2H, N-
CH2), 6.97(s, 1H, 5-vinyl H), 7.11~7.47(m, 9H, ArH), 10.24(s, 1H, NH)

4e p-CH3 p-CH3 263-265 95
2.24(s, 3H, CH3), 2.29(s, 3H, CH3), 3.58(s, 3H, 3-CH3), 3.92(s, 2H, 4-
CH2), 4.56(s, 2H, N-CH2), 6.96(s, 1H, 5-vinyl H), 7.107.46(m, 8H, ArH),
10.26(s, 1H, NH)

4f p-CH3 p-Cl 258 92
3.61(s, 3H, 3-CH3), 3.95(s, 2H, 4-CH2), 4.61(s, 2H, N-CH2), 7.00(s, 1H,
5-vinyl H), 7.10~7.48(m, 8H, ArH), 10.31(s, 1H, NH)

4g m-CF3 H 221-223 71
3.61(s, 3H, 3-CH3), 4.02(s, 2H, 4-CH2), 4.63(s, 2H, N-CH2), 7.02(s, 1H,
5-vinyl H), 7.35~8.13(m, 9H, ArH), 10.76(s, 1H, NH)

4h m-CF3 p-CH3 237-238 88
2.31(s, 3H, CH3), 3.59(s, 3H, 3-CH3), 4.00(s, 2H, 4-CH2), 4.57(s, 2H, N-
CH2), 7.00(s, 1H, 5-vinyl H), 7.21~7.76(m, 8H, ArH), 10.72(s, 1H, NH)

4i m-CF3 p-Cl 236-237 87
3.60(s, 3H, 3-CH3), 4.01(s, 2H, 4-CH2), 4.63(s, 2H, N-CH2), 7.02(s, 1H,
5-vinyl H), 7.43~8.12(m, 8H, ArH), 10.74(s, 1H, NH)

4j m-Cl H 230-231 84
3.60(s, 3H, 3-CH3), 4.00(s, 2H, 4-CH2), 4.62(s, 2H, N-CH2), 7.01(s, 1H,
5-vinyl H), 7.12~7.83(m, 9H, ArH), 10.63(s, 1H, NH)

4k m-Cl p-CH3 246-248 89
2.30(s, 3H, CH3), 3.58(s, 3H, 3-CH3), 3.98(s, 2H, 4-CH2), 4.56(s, 2H, N-
CH2), 6.99(s, 1H, 5-vinyl H), 7.11~7.81(m, 8H, ArH), 10.58(s, 1H, NH)

4l m-Cl p-Cl 208-209 54
3.58(s, 3H, 3-CH3), 3.98(s, 2H, 4-CH2), 4.62(s, 2H, N-CH2), 7.00(s, 1H,
5-vinyl H), 7.15~7.81(m, 8H, ArH), 10.57(s, 1H, NH)
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º� VËV~ 1H NMRöB~ chemical shifts 8j
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.

z�b 1(entry 1)~ N-CH3~ z�V~ chemical

shiftº 3.73 ppmöB, z�2 proton~ chemical shiftº

4.05 ppmöB '' singletb� ¾æÒ
. � ��V¢

"�� z���� z�b 16(entry 2)~ 3.56 ppm 5

3.00 ppm~ v B~ singlet 7öB ÔfË(downfield)

öB ¾æÂ ©j N-CH3~ methylV, �Ò� ¸fË

(highfield)öB ¾æÂ signalj C-2 *~~ ���Vö

~~B z�Vö ��~º peak� �C~&
. çF�

��V¢ :ûb�, � ��öB �W(Scheme 3̂ �)B

z�b~ ��& 4(entry 3) 6º 14(entryl 4)�æ¢ Ö

;~V� ~&
. ¯, Table 1öB ¾æÞ :¾" �W

b~ 1H NMRöB 3.59 ppmöB proton 3Bö ��~

º singlet�, �Ò� 3.95 ppm 5 4.61 ppmöB ''

proton 2Bö ��~º singlet� ßû'b� ¾æÒ
.

3.59 ppm~ chemical shift 8f z�b 16~ N-CH3~

methylV~ 3.56 ppm~ chemical shift 8" FÒ~&

V r^ö, z�b 4~ N-CH3~ z�Vö ��~º

peak� �C~&
.8 V¢B �JÖ.j 7" γ-2�Î

j^Æj^ÞjöÒ� FêÚ 6~ >wö ~�B �W

B z�b(Scheme 3̂ �)~ ��º 4¢� Ö�æî
.

Scheme 3ö ¾æÞ O»" ÿ¢� O»ö ~�B �

� &æ 2-Êî���-1,3-�j�Ö FêÚ 4¢ �W~

&b�, �
 FêÚ~ �º6, >N, 5 1H NMR ��

V¢ Table 2ö ¾æî
.
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