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Abstract: Two Zn(Il)/Cd(I) complexes, [Zn(CMOPAA)(Phen)(H,0)], (1) and [Cd(CMOPAA)(Phen)], (2), (H,CMOPAA
=4-carboxymethoxy-3-phenylpropenoate and Phen=1,10-phenanthroline) were synthesized with H,CMOPAA ligand
by solvothermal condition and structurally characterized by element analysis, IR, TGA (thermogravimetric analysis)
and single crystal X -ray diffraction. Complex 1 crystalizes in the monoclinic system, space group P2 /n with a=
0.698 84(8) nm, b=1.751 16(19) nm, ¢=1.655 49(18) nm, 8=95.165(10)°, V=2.017 7(4) nm’. The asymmetric unit of
complex 1 consists of one Zn(Il) ion, one CMOPAA* ligand, one Phen ligand and one coordinated H,0. Zn(Il) ion is a
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six-coordinated distorted octahedral configuration. The carboxyl group of CMOPAA*" ligand connects the adjacent

zinc ions to form a helical one-dimensional chain. Hydrogen bonds link the adjacent one-dimensional chains to form

a two-dimensional network. Complex 2 crystalizes in the triclinic system, space group P1 with a=0.988 28(16) nm, b
=1.040 08(17) nm, ¢=1.096 15(18) nm, a=72.213(2)°, B=74.439(2)°, y=71.265(2)°, V=0.997 8(3) nm’. The asymmet-
ric unit of complex 2 consists of one Cd(Il) ion, one CMOPAA® ligand and one Phen ligand. Cd(Il) ion is a seven-

coordinated twisted single-cap triangular prism configuration. The carboxyl group of CMOPAA* ligand connects the

adjacent cadmium ions to form a parallelogram 26-membered large ring structure. The 26-membered large rings are

linked to a one-dimensional band-like structure. The thermal stabilities and antibacterial activities of complexes 1

and 2 were studied. CCDC: 2054460, 1; 2068057, 2.
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Table 1 Crystal and structure refinement data of complexes 1 and 2

Complex 1 2
Empirical fomula CyH sN,0¢Zn C,3H,4CdN,O4
Fomula weight 483.78 512.79
Crystal system Monoclinic Triclinic
Space group P2,/n P1
a/nm 0.698 84(8) 0.988 28(16)
b/ nm 1.751 16(19) 1.040 08(17)
¢/nm 1.655 49(18) 1.096 15(18)
al(°) 72.213(2)
B1(°) 95.165 0(10) 74.439(2)
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v 1) 71.265(2)
Volume / nm? 2.017 7(4) 0.997 8(3)
A 4 2
D,/ (g cm™) 1.593 1.707
Crystal size / mm 0.20x0.14x0.12 0.18x0.16%0.12
w/ mm™! 1.263 1.113
F(000) 992 512
26/ (°) 2.326~25.497 2.5~29.50
Reflection collected 15223 7 629
Independent reflection 3753 3675
Goodness—of—fit on F?2 1.048 1.017
Final R indices [I>20(I)]* R,=0.024 5, wR,=0.063 8 R,=0.026 2, wR,=0.067 5
R indices (all data) R,=0.027 6, wR,=0.065 6 R,=0.027 4, wR,=0.068 5
(Ap),.e (Ap),; / (e-nm™) 300, -280 1010, =590
# R=SIF =IF 1/ SIF ) wRy=[ T w(F 2=F 2 Saw(F 2?2
®2 EEWIM2HFAERKOm)FIER(C)
Table 2 Selected bond lengths (nm) and bond angles (°) of complexes 1 and 2
1
Zn1—N1 0.218 10(15) Zn1—05! 0.199 83(12) Zn1—06 0.204 87(15)
Zn1—03 0.206 96(13) Zn1—N2 0.211 94(14) 05—7nl" 0.199 82(12)
N2—7Zn1—N1 77.08(5) 05—7Zn1—03 96.47(6) 06—7n1—03 89.32(6)
06—7Zn1—NI1 96.39(6) 03—Znl1—NI1 165.88(5) 05—Zn1—06 102.79(6)
03—7Znl1—N2 88.86(5) 05—7Zn1—NI1 94.85(5)
05—7Zn1—N2 148.14(5) 06—7Zn1—N2 108.68(6)
2
Cd1—02! 0.226 3(2) Cd1—01! 0.255 1(2) Cd1—04 0.251 09(19)
Cd1—N2 0.235 6(2) Cd1—03 0.234 9(2)
Cd1—047 0.240 8(2) Cd1—NI1 0.235 7(2)
02—Cd1—03 135.82(9) 04i—Cd1—04 74.27(8) 03—Cd1—04i 111.57(7)
03—Cd1—N2 103.24(8) 03—Cd1—01! 89.91(8) N1—Cd1—04 78.06(8)
03—Cd1—N1 89.65(8) N1—Cd1—O1 154.87(8) 03—Cd1—04 53.10(7)
02—Cd1—04i 79.57(8) 04—Cd1—O1! 81.57(8) N1—Cd1—04 117.52(8)
N2—Cd1—04% 132.39(8) 02—Cd1—N2 97.51(9) 02—Cd1—O01! 53.31(8)
02—Cd1—04 93.61(9) 02—Cd1—NI1 134.25(9) N2—Cd1—O01' 85.13(8)
N2—Cd1—04 152.58(8) N2—Cd1—NI1 70.54(8) 04i—Cd1—01! 125.07(8)
Symmetry codes: ' —x—1/2, y=1/2, —z+3/2; # —=x—1/2, y+1/2, —2+3/2 for 1; ' x—1, y, z+1; # —x, —y+2, —z+2 for 2.
®3 MEMINEESH
Table 3 Hydrogen bond parameters of complexes 1
D—H--A d(D—H) / nm d(H-+-A) / nm d(D---A) /nm £DHA /(%)
06—H6---02! 0.093 0.247 0.338 4(4) 166.5
CI12—H12---04i 0.093 0.264 0.308 7(4) 110.3
C20—H20---05' 0.093 0.259 0.3252(4) 128.7
C21—H21---01" 0.093 0.257 0.325 5(4) 130.3

Symmetry codes: T —x+1, =y+2, —z+1; T —x, —y+2, —z42; 1 —x, —y+1, —z42; Vx—1, y, z+1.
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Hyrogen atoms are omitted for clarity; Symmetry codes: ' —=1/2-x,

=124y, 32—z 1 =1/2-x, 1/2+y, 3/2-z
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Fig.1 Crystal structure of complex 1 with 50% thermal
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Fig.2 One-dimensional chain of complex 1
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Fig.3 Two-dimensional hydrogen bond net of complex 1
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Hyrogen atoms are omitted for clarity; Symmetry codes: ' 1+x, y,
=14z 12—, =y, —z; W —14x, y, 142

K4 BB 2 FIHEERR S0% Y AR ZEH4 1]
Fig.4 Crystal structure of complex 2 with 50% thermal

ellipsoids
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Fig.5 Macrocycle structure of complex 2
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Fig.6 One-dimensional band-like structure of complex 2
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Fig.8 TG curve of complex 2
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Table 4 Antimicrobial activities of eight microorganisms of complexes 1 and 2
Effect of antimicrobial activity
Compound Botryiscinerea  Penicillium  Sphaeropsts Bremia Aspergillus ~ Penicillium  Escherichia  Staphylococcus
Pers citrinum sapinea lactucea Regel. niger italicum coli aureus

DMF - + - - + + - -
H,CMOPAA - + + - - - - -
1 - - + + + - - -
2 - - + - - - - ++
H,0 - - - - - - - -

+: Size of the inhibition zone was less than 12 mm; ++: Size of the inhibition zone was between 12 and 20 mm.
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