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3a, @G, 2RI 32.3%; M, 353~354C; IR
(KBr, cm™): 1096, 1168, 1210, 1250, 1289, 1465, 1499,
1561, 1593, 3269; MS(MALDI-TOF): found 1058.5
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(M*+Na) 1074.5(M"+K)(i1 {8 C4sHs5,0,4S4N,, FW
1036); '"H NMR(500 MHz, DMSO-d): 0.97 (t, J = 7.3
Hz, 6H), 1.80~1.84 (m, 4H), 4.17 (t, J = 6.3 Hz, 4H),
6.73 (d, J = 8.2 Hz, 4H), 6.74 (s, 1H), 6.87(d, J = 8.6
Hz, 4H), 8.12 (s, 1H); *C NMR(125 MHz, DMSO-
de):10.9, 21.9, 71.7, 99.2, 117.6, 119.4, 121.0, 133.3,
134.5, 152.9, 161.6.

3b, PR, P23R 28.9%; M, 345~346°C; IR
(KBr, cm™): 1096, 1168, 1211, 1251, 1287, 1463, 1499,
1561, 1593, 3271; MS(MALDI-TOF): found 1114.6
(M*+Na) 1130.5(M*+K)(ITH1H Cs,Hg0014S4 Ny, FW
1092)'"H NMR(500 MHz, DMSO-dg): 0.91 (t, J = 7.3
Hz, 6H), 1.38~1.46 (m, 4H), 1.75~1.80 (m, 4H), 4.21 (t,
J = 6.4 Hz, 4H), 6.73 (d, J = 8.9 Hz, 4H), 6.75(s, 1H),
6.87 (d, J = 8.9 Hz, 4H), 8.12(s, 1H);"*C NMR(125
MHz, DMSO-ds): 14.1, 19.0, 30.5, 69.9, 99.2, 117.6,
119.4, 121.0, 133.3, 134.5, 152.9, 161.6.

3¢, FIOEIR, 2% 33.6%; M, 347~348C; IR
(KBr, cm™): 1055, 1094, 1168, 1213, 1250, 1287, 1463,
1499, 1560, 1591, 3249; MS(MALDI-TOF): 1170.6
(M*+Na) 1186.5(M"+K)(i1 8 {H CseHes014S4Ny, FW
1148); '"H NMR(500 MHz, DMSO-dy): 0.86 (t, J = 7.1
Hz, 6H), 1.29~1.37 (m, 8H), 1.76~1.80 (m, 4H), 4.21 (t,
J = 6.5 Hz, 4H), 6.73 (d, J = 8.8 Hz, 4H), 6.75(s, 1H),
6.86 (d, J = 8.8 Hz, 4H), 8.12(s, 1H);">*C NMR (125
MHz, DMSO-dg): 14.3, 22.2, 27.8, 28.1, 70.1, 99.2,
117.7, 119.4, 120.9, 133.3, 134.5, 152.9, 161.5.

3d, IR, 723 28.9%; M, 346~347°C; IR
(KBr, cm™): 1056, 1097, 1169, 1210, 1249, 1289, 1470,
1498, 1560, 1592, 3241; MS(MALDI-TOF): found
1170.5 (M*+Na) 1186.4M*+K)(3 1518 Cs¢Hs014S4Nu,
FW 1148); '"H NMR(500 MHz, DMSO-dy): 0.91 (d, J =
6.4 Hz, 12H), 1.67~1.71 (m, 4H), 1.74~1.80 (m, 2H),
423 (t, J = 6.7 Hz, 4H), 6.73 (d, J = 8.6 Hz, 4H), 6.76
(s, 1H), 6.86 (d, J = 8.6 Hz, 4H), 8.11(s, 1H);">*C NMR
(125 MHz, DMSO-dg): 22.9, 24.7, 37.1, 68.8, 99.3,
117.7,119.4, 121.0, 133.3, 134.5, 152.9, 161.5.

433 2 mmol (Y 4,4'- BB IK, 2,7- 2 FZE
B A4 - FE TR R kAR G ) 4, Se Fil 5d.

4, HEGIE, =HEH 20.7%; M, 357~358C; IR
(KBr, cm™): 1057, 1097, 1167, 1286, 1466, 1500, 1560,
1593, 3269; MS(MALDI-TOF): found 1059.8(M")
1082.7 (M*+Na) 1098.6(M*+K)(3 1518 Cs2Hg012S4Na,
FW 1060); "H NMR (500 MHz, DMSO-de): 0.90 (t, J =
7.3 Hz, 6H), 1.37~1.45 (m, 4H), 1.72~1.78 (m, 4H),
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4.19 (t, J = 6.1 Hz, 4H), 6.74 (s, 1H), 7.02(d, J = 8.3
Hz, 4H), 7.42 (d, J = 8.4 Hz, 4H); *C NMR(125 MHz,
DMSO-d): 14.1, 19.0, 30.6, 69.9, 99.6, 118.1, 118.6,
126.8, 133.6, 133.8 137.3, 161.6.

Sc, FItadhik, %N 15.3%, M, 310~311°C; IR
(KBr, cm™): 1052, 1095, 1160, 1180, 1284, 1475, 1559,
1591, 1637, 3261; MS(MALDI-TOF): found 1087.6
(M*+Na) 1103.5(M*+K)(GTH1H Cs5,Hes01,S:N,, FW
1064);'"H NMR(500 MHz, DMSO-d): 0.85 (t, J = 6.9
Hz, 6H), 1.31~1.35 (m, 8H), 1.76-1.83 (m, 4H), 4.18 (t,
J=6.3 Hz, 4H), 6.64 (s, 1H), 6.85 (s, 2 H), 7.46 (d, J =
8.5 Hz, 2H), 7.85(d, J = 9.1 Hz, 2H), 8.21 (s, 1 H);"*C
NMR (125 MHz, DMSO-dg): 14.3, 22.2, 27.9, 28.1,
70.1, 100.0, 113.7, 116.0, 117.4, 126.5, 130.0, 133.7,
134.9, 136.2, 161.5.

5d, Fanig, P23k 13.5%, M, 303~304°C; IR
(KBr, cm™): 1055, 1095, 1158, 1278, 1467, 1561, 1594,
1610, 3261, 3356; MS(MALDI-TOF): found 1086.9
(M*+ Na) 1102.8(M*+K)(I1HMH Cs5;Hgs01,S4N,, FW
1064);'"H NMR(500 MHz, DMSO-de): 0.93 (d, J = 5.8
Hz, 12H), 1.73~1.77 (m, 4H), 1.77~1.81 (m, 2H), 4.21
(t, J= 6.2 Hz, 4H), 6.66 (s, 1H), 6.85 (s, 2 H), 7.45 (d, J
= 8.2 Hz, 2H), 7.85(d, J = 8.9 Hz, 2H), 8.21 (s, 1
H); '*C NMR(125 MHz, DMSO-dg): 22.9, 24.8, 37.1,
68.8, 100.3, 113.8, 116.1, 117.5, 126.5, 130.0, 133.7,
134.8, 136.2, 161.4.

I 3,6-— W48 Jik-2,7-25 T REBESAC S 4,6- kiR
F-13- R AR, 4.4 - EE TR U 44—
I TOREE, E IR A 6.

6, A, RN 35.0%; M, 342~343°C; IR
(KBr, cm™): 1051, 1160, 1223, 1241, 1462, 1508, 1618,
3246; MS(MALDI-TOF): found 1043.8(M*+Na)
1059.8 (M*+K)(I1 5 {H C50H440,,84N,, FW 1020); 'H
NMR(500 MHz, DMSO-dq): 3.49 (s, 2H), 4.02 (s, 6H),
6.70 (s, 4H), 6.90 (s, 4H), 7.27 (s, 2H), 7.53 (s, 2H);"*C
NMR(125 MHz, DMSO-d¢): 41.0, 56.8, 106.0, 119.7,
124.2, 124.5, 128.3, 134.5, 135.3, 135.4, 140.5, 141.3,
155.9.
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Synthesis of aromatic oligosulfonamide macrocycles

WANG WenGe, ZHANG DeChun, ZHANG ChunYan, JIANG MeiLi & SUN AiMing

Department of materials & Chemical Engineering, Hunan Institute of Technology, Hengyang 421002, China

Aromatic oligosulfonamide macrocyclic compounds were synthesized by one-step macrocyclization using aromatic disulfonyl
chlorides and aromatic diamide as the starting materials, triethylamine as the acid binding agent, and dichloromethane as the solvent,
resulting in a series of four-residue macrocycles. The purified products were established by IR, 'H NMR, MALDI-TOF (matrix
assisted laser desorption ionization/time of flight mass spectrometry) technique and so on. These macrocycles with symmetry and good
liposolubility were soluble easily in acetone, which could be purified conveniently and effectively via recrystallization. In the
meanwhile, a simple and effective preparation of a series of symmetrical structure of aromatic oligosulfonamide macrocyclic
compounds was presented in this paper, and the synthesis methods were also discussed herein.

one-step macrocyclization, macrocyclic compound, sulfonamide, synthesis, calixarenes
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