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ABSTRACT 

New rare earth coordination compounds of salicylaldehyde 
Schiff base with @-aLanine were synthesized and characterized 
by usins elemental analysis and thermosravimetryl and their 
cornposit ions have the formula, LnLJ-xH109 where x=3r Ln=La 9 
Sm; x=2.5, Ln=Gd; x=29 Ln=Nd; x=1.5, Ln=Cer Prl Eu; L=OH-C&H.+- 
CH=N-CHI-CHr-COO-. IR spectral moLar conductance and solubili- 

for the coordination compounds have been made and their 
dehydration and decomposition behaviours were also studied by 
means of DTA-TG-DTG and IR techniques. 

INTRODUCTION 

Since the bioLogicaL activities of some Schiff base-mstai 
coordination compounds are foundC13, studies on syntheses F 
properties and structure of these compounds have attracted 
considerable attention. UP to nowl the metals in the investl- 
gated Schiff base-metal coordination compounds were focused on 
the first transition series. while the studies on the rare 
earth elements were rarely reportedC2-43. The invest isat ions 
on the thermal b&avioups of the Schiff base-rare earth coor - 
dinat ion compounds were seemly much rarer. Recently it has tie_en 
found that the-rare earth eCements also possess many bioiogl- 
cat and medicinaL actionsC5-61, and therefore systematic study 
for their syntheses, Properties and structures wiLL bs of 
tmportant significance. 

EXPERIMENTAL 

Materials 

SalicyLaldehyde(c.p3 is purified by distillation before 
uslna itr and P-alanine is procured from E. Merck Co.. Salt- 
cylaldehyde-@-aLanine Schiff base 1s prepared by mixing a hot 
solution of F-alanine \n enthanol and saLlcyLaLdehyda In the 
molar ratio‘ of 1:l with sttrring and refluxing. The mixing 
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solution is concentrated, thus the Schiff base is precipitated. 
and filtered and washed twice with distilled wq$er and etha-. 
nol, respect ivety, and dried over p205 in a desiccator. 
Calculated values for,OH-CbH4-CH=N-CHz-CHz, COOH: NV 7.25; HI 
5.74; c, 62.15. Found values: ,N, 6.86: H, 5.87; CI 62.29. 
Hydrated tanthanide trichtoroacetates are prepared as report- 
edC73. AL1 other chemicals used in this work are of reagent 
grade. 

Synthesis 

The coord i nat ion compounds are prepared by mixing the 
respective hydrated rare earth trichtoroacetates with the 
salicytatdehyde-@-aLanine Schiff. base in Rropanone in the 
molar ratio of I:3 under gentle ref tux. The result ins solid 
compounds are filtered, washed with propanone three times, and 
dried over pzos in a vacuum desiccator unt it constant weights 
are reached. The coordination compounds obtained are at1 brown 
yellow color. 

Instrument and analysis 

IR spectra are recorded in KBr pellet with a DS-7OlG spec- 
trophotometer. Measurements of TG; DTG and DTA curves are 
carried out under the reported experimental conditionsC81. The 
rare earth elements are determined by igniting the coord ina- 
tion compounds to oxides at 1OOO’C. The crystattization water 
is estimated by thermogravimetry. The nitrogen element is 
measured by using Dumas method. The molar conductance data are 
measured with a DDS-11A diagometer. 

RESULTS AND DISCUSSION 

Composition analysis 

The determined contents of rare.earths, nitrogen and crys- 
tallizat ion water in the Schiff base-rare earth coordination 
compounds are given in Table 1. From Table II we notice that 
the observed values are in good agreement with the values 
calculated by the assumed formulas. 

Determinations’ of Properties 

The above seven coordination cornRounds can dissolve in 
dimethytsutfoxide (DMSO) and dlmethylformamide (DMF), but they 
are very slight soluble or essentially non-soluble in common 

solvents used in Laboratory9 such ass benzene 3 enthanot 9 
ether 9 pyridine, acetone” and water, and so on. 

flotar conductance data of the coordination compounds in DMF 
sotutions are’listed in Table 2. 
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Table 1 Analytical data of the coordination 
comnounds 

___1__1_~________1__^___________________~~~~~”~~~~--~ 

Coordination Oxide of rare N(%) Water of Crvs- 

Compound ’ 
tatlitat ion 

earth (XI (mot 1 
_______..^____ _____~I___ __“__________ 

Qbs .= Calc. abs. Catc. Obs! Catc. 
-__-___~“_~______I__~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~___ 

LaL2, .3H10 20.64 21.16 4.65 5.46 3.01 3.0 

CeL,. 1.5HaO 22.80 23.14 5.70 5.64 1.45 PrL3. 1.5H10 22.16 22.86 4.86 5.64 1.52 :.z 
NdL3 .ZHzO 23.14 22.22 4.65 5.55 1.96 2:D 
SmLJ .3H10 22.57 22.32 4.51 5.38 3.04 3.0 
EuL3.1.5H1O 21.71 23.28 4.99 5.57 1.50 
GdL3.2.5Hz0 24.15 23.26 4.89 5.39 2.60 ::5’ 
--~II~____~______“__~~~~~~~~~~~~~~~~~~_______________ 

1. L=OH-CbH,+ -CH=NCHt -CHz -COO- ; 
2. Average of two experiments ; 
3. Average of three exneriments 

Table 2 Molar conductance data for the 
coordination compounds 

____~I__~___________________^_l_r_______~~~~~~~~~~~~ 

Coordination Concentra- Conduct i - Molar Conduc- 

Compound’ 
tion vitv(25’C) tance 
(MoL dm’j1 (/iL5/cmY fS.mL .mot-‘) 

___________________“__-___,_________,___~~~~~~~___~~~~~ 

+.aLj .3HzO 5.716X10-+ 2.20x10 3.85x10-’ 
CeLj.l.5HzO 1 .0027x1 0-j 1.70x10 1.70x10“ 
PrL3. 1 .5H20 1.0044x103 1.80X10 1.79x10-3 
NdL3 .2HaO 9.972X10-+ 3.70x10 3.71x10-j 
SmL3.3Hz 0 9.143x10-4 1.51x10 1.65X10“ 
EUL3.1.5H2O 1.032X1 0’” 1.25X10 1*21x10-’ 
GdL!, .2.5&O l.O232X1O-3 1.76X10 1.72X10” 
___~“________-______~~~~~~-~-~~“~~~~~~~~~~”~~~~~~~~~ 

1. L=OH-C6H+-CH=NCHr-CH1-C00-; 
2. Conductivity of DMF = 1.79 jlsicm, 

From Table 29 we consider that. the coordination co~~ounds in 
DMF solutions occur in molecular state C93. 

TheIR spectraof the Schiff base and its rar& earth coor - 
dination compounds are shown in Fis.1. 
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Fig. 1: IR spectra of the Schiff base hnd its.rare earth 
coordination compound (spectra recorded in KBr pellets) 

From Fig.l.we observe that the bands assigned to C=N(1630 cm-r 
19 coo-, (1445-1450 cm-i 1 and COO& (1560-1580 cm-i 1 stretching 
vibrations in the Schiff base coordination compounds shift 
respectively to tower wavenumbers by 20 cm-‘, 90-95 cm-’ and 
140-150 cm-‘, as compared with the Schiff base (dc=,=1650cm-1 , 
Jlc 00-i-y =1540cm-‘9 ~coo-~~ q 171 Ocm-‘1 3 the coordinatian sites are 
therefore considered to be the azomethine nitrogen and carbo- 
xrlic oxygen. The bands at N 400cm’I and ly bOOcm-1 may support 
the formation of RE-0 bondC103. In addition, the downward 
shifts df &-and ~IAw.-,, to tower wavenumbers in att the coordi- 
nation compounds may be due to the formation of hydrogen bond 
between AroH and water molecule. The bands of water molecule 
in the coordination compounds are in agrreement with the bands 
of ordinary sol id water at no 3400 cm-i Cl 11, which again SUP- 
ports the presence of the hydrogen bond, this is the reason we 
conclude that the water molecules in the coord inat ion com- 
pounds are not coordinated to the tanthanide ion. It is obser- 
ved that all the compounds have Lower initat decompos i t ion 
temperatures9 which is also in favour of the above hypothesis. 

THERMAL BEHAVIOUS 

Typical thermal analysis curves of the coordination com- 
pounds are presented in Figs. 2-3. 

Thermal analysis curves indicate that the decompositions 
of LaLj.3Ha0, PrLa.1 .5H101 NdLj. 2H10, SrnLJ, 3Ha 01 and Gdlj 
2.5H10 take place in four stages in the range from room tempo- 
rature to 65O’C. In the first stage. the dehydration processes 
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of the compounds arc compicted in a one StcP respect Ivelvt 
this can ba provcd.by the folioving fact that the weight 
Losses determined from TG curves of the above compounds are in 
good agreement vith that calculated on the basis of losses of 
all the water of crystallization in their molecules. In the 
second stcP* the decomposition ~roccss of each anhydrous 
compound is thought to be mainly due to only one ligand broken 
at a N-C single bond, because a mass Loss from TG curve Is 
equivalent to the mass of ” OH-C4 H4 -CN” cokdnent 9 they 
decompose at temperature range of 172”290’C1 128-319’C~ 162” 
320’ CY 172-315’ C and 173-307’C respectively. In the third 
step1 the rccttons lnvolvcd are suite complex. Accord i ng .to 
the data of TG curvcs~ the finat products correspond to the 

Nda 0 f CO, ), formulas: LatOICOj(for LaLj1, Pf& 01CC13 (for PfL3 1 I 
(for NdL31, Sm.O(COaf, (for SmL3) and Gd103(for GdL3) 
velv in the fourth step. 

respect i- 

a 200’ 400 600 
Temp. i°C) 

Fig. 2: Thermal analysis 
curves of LaL3.3HOH 

a 200 -460 ‘-60 
Temp:' (oC) 

Fig. 3: Thermal analysis 
curves of CeL3. 1.5HOH 

Thermal determinations reveal that the decompos#t~ons of CcLj 
1.5H1 0 and EuL3. l.5ti10 occur in three steps in the range from 
room temperature to 650°C. In the first stcv the coordination 
compounds lose all the crystallizatian water at temperature 
ranges of 56-146” C and 50-137’C respect ivclv. In the second 
step* the decomposition of Ccl3 is the sama as that of LaLap 
while the decomposition of EuL3 seems to break tvo C-N single 
bonds tn each coordination compound. The decbmpositions begin 
at 146’C (for CeLJ 1 and 137°C (for EuLJ)~ and finish at 3OO’C 
(for CeL3) and 48f’C (for EuL31. The final products are Cc01 
(for CeL3 1 and Eu1ChC03 (for EuL3II in accordance with the data 
of TG curves of CeL3*1.5HrO and EuL~+I.SH~O. The final pro- 
ducts above mentioned (except Cc02 and GdAO3 1 are dctcrmtncd 



382 

by IR and tic0 and &co3 characteristic peaks are observed 
which are considered to be the evidence of existences of 
oxrcarbonatesC123. 
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