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Studies on the Synthesis, Characterization and Antibacterial Activity of Rare Earth
Complexes with Schiff Base Derived from o-Vanillin and Adamantaneamine
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Abstract: The new solid complexes [Lnl, (NO;),]NO; (L =C;3H»xNO,, N-2-hydroxy-3-methoxy-benzaldehyde-1-
aminoadamanantane, Ln=La, Ce, Pr, Nd, Sm, Eu, Gd, Th, Dy, Ho, Er, Tm, Yb, Lu, Y) of rare earth nitrates with
Schiff base derived from o-vanillin and adamantaneamine have been synthesized in non-aqueous system and
characterized by elemental analysis, molar conductance, infrared spectra, 'H NMR spectra, thermal analysis. The
coordination modes of the bonding in these complexes were discussed and the possible structure were proposed.
Every central Ln(ll) ion in the complexes coordinates with both two Schiff base ligands via four oxygen atoms of
Their coordination

the phenol hydroxy groups and methoxy groups and two nitrates via their four oxygen atoms.

numbers are eight. In addition, the antibacterial activity of the Schiff base ligand and the complexes were studied.
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Table 1 Color, analytical data and molar conductance of the complexes

Elemental analysis / % Ay
Compound Color C H N Ln mp /T / (S-em?-mol™)
L Yellow 75.72(75.75) 8.22(8.12) 5.004.91) 109 6.9
Lal,(NO;); Yellow 48.15(48.27) 5.42(5.18) 7.71(7.82) 15.40(15.51) > 260 79.2
CeL,(NO,), Yellow 48.15(48.21) 5.24(5.17) 7.60(7.81) 16.14(15.62) > 260 78.5
PrLy(NOy), Yellow 48.50(48.16) 5.22(5.17) 7.65(7.80) 15.50(15.70) > 260 80.0
NdL,(NO,), Yellow 47.60(47.99) 5.17(5.15) 7.65(1.77) 15.59(16.00) > 260 79.5
SmL,(NO,), Yellow 47.90(47.66) 5.19(5.11) 7.53(1.72) 16.41(16.58) > 260 78.6
Eul,(NO,); Yellow 47.76(47.58) 5.16(5.10) 7.56(7.71) 16.75(16.73) > 260 78.8
GdL,(NO), Yellow 47.34(47.30) 5.08(5.07) 7.56(7.66) 17.25(17.21) > 260 79.2
ThL,(NO,), Yellow 47.48(47.22) 5.16(5.06) 7.40(7.65) 17.84(17.35) > 260 78.9
DyL,(NO,), Yellow 47.00(47.03) 5.07(5.04) 7.60(7.62) 18.11(17.68) > 260 78.3
Hol,(NO,); Yellow 46.78(46.91) 5.01(5.03) 7.48(7.60) 18.17(17.89) > 260 79.6
ErL(NO,), yellow 46.79(46.79) 5.07(5.02) 7.50(7.58) 18.33(18.10) > 260 81.3
TmlL,(NO,),3 Yellow 46.60(46.71) 4.98(5.01) 7.53(1.57) 18.54(18.25) > 260 82.0
YbL,(NO,), Yellow 46.28(46.50) 5.05(4.99) 7.36(7.53) 18.82(18.61) > 260 80.7
Lul,(NO3)s Yellow 46.60(46.40) 5.05(4.99) 7.42(7.52) 18.69(18.78) > 260 79.8
YIL,(NO,), Yellow 51.17(51.12) 5.45(5.48) 8.22(8.28) 10.31(10.51) > 260 81.7

* Calculated values are given in brackets.
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Table 2 'H NMR spectra of the ligand and the lanthanum complex

Compound Chemical shift (5, ppm)
L 14.65 (Ph-OH, 1H) 8.49 (-CH=N-, 1H) 6.68~7.00 (Benzene ring, 3H) 3.72 (-OCH;, 3H)
2.11 (Adamantane ring, 3H) 1.78 (Adamantane ring, 6H) 1.66 (Adamantane ring, 6H)
Lalo(NO;), 14.64 (Ph-OH, 1H) 8.48 (-CH=N,1H) 6.68~7.00 (Benzene ring, 3H) 3.72 (-OCHs, 3H)
2.11 (Adamantane ring, 3H) 1.78 (Adamantane ring, 6H) 1.66 (Adamantane ring, 6H)
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Fig.2 TG-DTA curve of Tm complex
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Table 3 Inhibitory of complexes against bacteria growth
Bacteria E. Coli S. Aureus B. Subtilis
Concentration / (mol - L™ 10" 102 10 107 10! 10

L 14.8+£0.62" 11.2+0.85 10.5+0.41 12.0+1.47 15.8+1.93" 10.0+0.00
Lal,(NOs); 24.7£1.03" 11.7£1.25 10.8+1.18 12.5£0.71" 16.7£1.55™ 10.4+0.57
Lel,(NOs); 26.0+1.78" 11.2+0.85 10.0+0.00 11.5+0.71 17.3+£0.47" 10.5+0.71
Pri,(NO5); 24.7+£2.49" 13.0+£1.08" 10.0+0.00 13.0+0.82" 17.3+0.85™ 10.0+0.00
NdLy(NO;); 29.5+0.41" 12.5+0.41" 10.0+0.00 11.7+1.03 17.7£0.62" 10.7+£0.47
Sml,(NO;); 25.5+2.557 12.7+1.03" 10.0+0.00 12.7£0.47 21.2+0.24™ 10.0+0.00
Euly(NO;)s 28.7+1.25" 10.8+1.18 10.3+£0.47 11.8+£0.94 20.2+1.03™ 10.0+0.00
GdLy(NO;); 26.2+2.33" 12.7£0.47" 10.0+0.00 13.2+0.62" 19.7£0.94™ 10.0+0.00
ThL,(NOs); 31.5£1.47" 11.8+1.31 10.0+0.00 12.0 £0.71 20.3+0.85™ 10.0+0.00
DylL,(NOs); 30.0+£1.78" 10.5+1.05 10.0£0.00 14.0+0.82" 19.8+ 1.75™ 11.5+£0.50
Hol,(NO;); 28.7+0.85™ 10.8+1.18 11.3+1.87 13.7+0.47" 20.8+ 0.75™ 10.0+0.00
ErL,(NO;); 27.5+£1.78" 11.2+0.85 11.2+0.85 12.5+0.41" 18.3+0.62" 10.0+0.00
TmlL,y(NO5), 27.2+2.46" 10.7+£0.47 10.7£0.47 12.3+£1.03 17.7£0.62" 11.0+0.82
YbIL,(NO3); 27.5+£1.89" 11.7+0.62 10.0+0.00 11.3+1.03 20.0+£1.23" 13.0£0.41"
Lul,(NO3); 26.8+1.31" 12.5+1.23 10.0£0.00 11.3+£1.03 19.4+0.40" 10.0+0.00
YL,(NO3); 25.7£2.52" 11.7+£1.43 10.0+0.00 11.3+£1.30 19.8+1.03" 10.8+0.83
CK 10.0 10.0 10.0 10.0 10.0 10.0

Note: The data in the table are average values of three experiments, the diameter of filter paper is 10 mm, zone of inhibition: mm.

** very significance of difference; * significance of difference.
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