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Synthesis, Characterization and Biological Activity of Rare Earth Complexes

with Acylpyrazolone and o-Phenanthroline
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Abstract: New solid ternary complexes of rare earth with o-phenanthroline(Phen) and 1-Phenyl-3-methyl-4-benzoyl-
S-pyrazolone (HPMBP) were synthesized in ethanol solution. The complexes were characterized by elemental
analysis, molar conductance , MALDI-MS, '"H NMR, IR,Raman, UV-Vis,TG-DTA, TEM. The compositions of the
complexes were confirmed to be RE(PMBP);Phen (RE= Sm*, Eu*, Y**,Er**, Gd*). The antibacterial activities testing
indicates that all these solid ternary complexes have antibacterial ability against Escherich coli,Staphy lococcus
aureus , Candida albican. The antimicrobial spectrum of the complexes is broad. The cancer cells were withered by

the complex as shown by MTT study.
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Table 1 Compositions and molar conductivity of rare earth complexes
Complex RE / % C/ % H/ % N/ % A/ (S-em? mol™)
Sm(PMBP);Phen 12.92(12.96) 65.12(65.10) 4.05(4.03) 9.65(9.63) 8.6
Eu(PMBP);Phen 13.07(12.99) 65.00(65.03) 4.04(4.01) 9.63(9.66) 8.9
Y(PMBP);Phen 8.09(7.99) 68.70(68.69) 4.27(4.30) 10.18(10.11) 9.0
Er(PMBP),Phen 14.18(14.11) 64.18(64.13) 4.00(4.03) 9.50(9.42) 10
Gd(PMBP);Phen 13.44(13.43) 64.73(64.68) 4.02(4.00) 9.59(9.57) 11

*data in parenlheses are theoretical value.
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Table 2 TD-DTA data of the complexes

Endothermic peak of

Exothermic peak of decomposition / °C

Weight lessness /

Complex framework rupture / C I i I %
Sm(PMBP);Phen 230.35 402.10 444.96 546.99 14.89(14.99)
Eu(PMBP):Phen 229.66 403.16 454,37 548.82 15.02(15.13)

Y(PMBP),Phen 231.89 405.76 457.45 550.01 10.25(10.27)
Ex(PMBP):Phen 229.16 407.35 459.12 551.12 16.15(16.21)
Gd(PMBP):Phen 231.46 408.16 459.31 553.13 15.42(15.50)

*data in parentheses are theoretical value.
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Fig.1 IR spectrum of the complex Eu(PMBP);Phen
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Table 3 IR data of ligands and complexes

Vibration group

Compound HPMBP / ¢cm™! Phen / cm™

Von Vo Ve Vo Ocn Ve Ve Vii o
HPMBP 3100 1621 1449 1373
Phen 843 734 1647 1589
Sm(PMBP);Phen 1610 1481 1353 835 752 1636 1578 422
Eu(PMBP);Phen 1613 1479 1351 833 753 1635 1577 423
Y(PMBP);Phen 1612 1481 1351 834 755 1636 1578 425
Er(PMBP);Phen 1612 1478 1353 835 753 1637 1578 420
Gd(PMBP);Phen 1614 1481 1352 836 756 1636 1578 422
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Table 4 'H NMR data of ligands and complex

HPMBP Phen
Compound
_C H3_ HZ,Q H3,8 H4<7 H5.6
HPMBP 2.05(s, 3H)
Phen-H,0 9.12(d,2H) 7.74(t,2H) 8.44(d,2H) 7.86(s,2H)
Sm(PMBP);phen 1.88(s,9H) 9.09(d,2H) 8.00(t,2H) 8.49(d,2H) 8.39(s,2H)
A -0.17 -0.03 +0.26 +0.05 +0.53
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Fig.3  Possible coordination structure of complexes
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Table 5 Antibacterial in vitro activity expressed as diameter of growth inhibition area

Diameter of growth inhibition area / mm

Compound tested Concentration / (mol - L™

Bacterial strain

E. coli ATCC11229

S.aureus ATCC6358 P C.albicans ATCC10231

RECI 0.005
HPMBP 0.005
Phen 0.005
Sm(PMBP);Phen 0.005
Eu(PMBP);Phen 0.005
Y(PMBP);Phen 0.005
Er(PMBP);Phen 0.005
Gd(PMBP);Phen 0.005

0

9

15
13
14
14
13
14

0 0
9 0
12 10
18 12
19 12
19 13
20 12
19 13

210 MTTE&R
MITT 325 (0 PP 280 e 0 ol il s 7 L 69 T
TR 20 BT B BT A L R AR T,

7 D B T 20 M 9 2R TR B 3 IR B Tl AL MTT
IEE i 22 G 5% € ) PR m%m&%%%%ﬁﬁ%
MU D REARZS SR IEAH G 2R PRBOR RO i
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Table 6

Inhibiting percentage of K562 tumor cells growth cycle detected by MTT reduction assay

Inhibiting Percentage / %

Concentration / (mg-mL™)

LaCl; HPMBP Phen Sm* Eu* Y Er** Gd*

Blank(H,0) 0 0 0 0 0 0 0 0
Contrast(solvent) 8.80 8.80 8.80 8.80 8.80 8.80 8.80 8.80
0.001 11.47 13.48 33.69 32.40 34.22 36.53 35.63 36.88
0.01 13.71 19.93 43.38 66.03 60.35 68.23 70.36 71.53
0.1 20.92 54.69 63.29 79.84 76.35 80.56 81.26 82.56
1 53.48 66.65 70.34 84.93 78.53 87.56 88.35 89.55

2R R 259 32 B8 A S A M R T
PUltR Ve, Hahl 5 HAA S A0 A T 0 BE
G, AR TR AR SRR AR R R A A B R AT
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A AR R 0 SR RN R B B BRI 5 A A
FIVE R FRATTRI A 24 R0 & 4, i 25 7 R S ik s
WRER A EMRVE R, e =& A A Y E A E
Y 0 Aol 6 A0 L T RE T W T ) S 2 g
AHiHL X DNA RNA HA LW 20 7E /| BE sk
FI I DNA S RNA 0l R — e i | Je fs oK i |
PR R /INAN G B, 40 DNA 1852 03080, %
TR T L T 2 A i g T
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