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Synthesis and Crystal Structure of A Novel 3D Supramolecular Acylthiourea Complex
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Abstract: A three-dimensional supramolecular network [Cu(H,L);]Cl based on hydrogen bonds and 7-7 stacking
has been synthesized, and characterized by elemental analysis, IR, '"H NMR and X-ray diffraction single crystal
structure analysis. the central copper atom is in a tetrahedral geometry contributed by three S and one Cl ion, the
overall molecular structure seems like a revolving windmill. The complex molecule is assembled into a three-
dimensional netlike supramolecule by hydrogen bonds and -7 stacking. The complex crystallizes in trigonal
system, space group R3 with cell dimensions a=1.38243(7) nm, b=1.382 43(7) nm, ¢=4.772 6(4) nm, V=7.899 0(8)
nm’, Z=3, D.=1.375 Mg-m~. CCDC: 734877.
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1.2.1 PR N-4- & S B0 g e N -2 P A R R
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80% ,m.p. 137~140 °C,'H NMR(DMSO-d,,400 MHz)
8:13.11 (s,1H,NH),11.36 (s,H,NH),6.99~8.61 (m,
8H,ArH),4.11(dd 2H,CH,),3.89 (s,3H,CH,), 1.37(t,
3H,CH,);"C NMR (DMSO-d.,400 MHz) 8:14.51,56.02,
63.64,111.27,114.13(2C),119.77,123.32,123.52,126.61,
126.95,131.07(2C), 150.68 ,162.58,167.62,178.14; IR
(KBr,em™) v:3222,3 174(NH),1 602,1536,1501(Ar),
1 668(C=0),1 340(C=S);Anal. caled. for C;H;gN,SO;
(%):C 61.80,H 5.49 N 8.48; found (%): C 62.01,H
5.42,N 8.710
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4.10(dd 2H,CH,),3.88(s,3H,CH;),1.49(t,3H,CH),
BC NMR 6 14.65,55.92,63.78,111.05,114.31 (2C),
120.18,122.99,125.68, 125.79, 128.17, 131.65(2C),

152.04,163.52,168.46,177.71;IR(KBr,cm™) v:3 219, 3
132(NH),1 601~1 506(Ar),1 671.01(C=0),1 352(C=
S); Anal. caled. for Cs5;HsClCuNgOoS;(%):C 56.19,H
4.99,N 7.71;found(%):C 56.10,H 4.88 ,N 7.85,
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Table 1 Crystal data and structure refinement for Cu(H,L);Cl

Empirical formula Cs;Hs,CICuNgOoS; D./ (Mg-m™) 1.375

Formula weight 1 090.201 F(000) 3408

Crystal system Trigonal Absorption coefficient / mm™ 0.644

Space group R3 Reflections collected 13 111

a/nm 1.382 43(7) Independent reflections (R;,) 3 156 (0.039)

b/ nm 1.382 43(7) Data / parameters 3156 /217

¢/ nm 4.772 6(4) Final R indices [I>20(])] R=0.045 1, wR,=0.107 7
Volume / nm? 7.899 0(8) R indices (all data) R=0.064 9, wR,=0.120 4
A 3 Goodness of fit on F* 1.042
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Table 2 Selected bond distances (nm) and bond angles (°) for the complex

Cl(1)-Cu(1) 0.238 55(15) C(10)-S(3) 0.167 8(3) C(11)-N(2) 0.142 2(4)
Cu(1)-S(3) 0.229 84(8) C(10)-N(2) 0.132 7(4) C(16)-0(3) 0.134 8(4)
€(9)-0(2) 0.122 3(4) C(10)-N(1) 0.138 2(4) C(17)-0(3) 0.143 5(4)
C(9)-N(1) 0.139 0(3)
S(3)-Cu(1)-S(3A) 109.01(3) N(1)-C(10)-S(3) 119.32) N(2)-C(10)-S(3) 124.9(2)
S(3)-Cu(1)-CI(1) 109.93(3) 0(2)-C(9)-N(1) 121.43) C(10)-N(1)-C(9) 127.3(2)
C(10)-S(3)-Cu(1) 109.68(10) N(2)-C(10)-N(1) 115.7(3)
®3 BEAEVHNSEHE
Table 3 Data of hydrogen bond distances and bond angles for the complex
D-H---A D-H / nm H--A /nm D---A/ nm D-H---A / (°)
N(2)-H---0(2) 0.086 0.188 0.259 9 140.4
N(1)-H---Cl(1) 0.086 0.270 0.352 7 162.5
C(4AA)-H---O(1BB) 0.093 0 0.253 7 0.345 9 171.3
C(4AB)-H---O(1BA) 0.093 0 0.253 7 0.345 9 171.3
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Symmetry code: A: 1—-y, —l+x—y, z; B: 2—x+y, 1-x, z
B TS 5 TS By T N S
Fig.1 Molecular structure of the complex and

intramolecular hydrogen bonds
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Fig.2 Intermolecular hydrogen bonds and -7 stacking
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Fig.3 Three-dimensional netlike supramolecule by

hydrogen bonds and 7r-7r stacking
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