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2 o ofgkg Lo NAIID= B15C5(benzo-1,4,7,10,13-pentaoxacyclopentadecane)® 2|33 E-7ke)
A2y Mo W YA FAu B SENUI ] G GHEANy A9y HepaEg ERReg
s =Y e )43t A} o]« B15C59) R #7)52 CH, Br, CHO, NO, 2 3,4-(NO:olsit).
o) ek Sofoll A NA(IDFH )& B)7t=she] 2 2AME 1:198 ¢ 9 dden, AR5 A7)
Ao 2]3lod B15C5-3,4-(NQO,)2<B15C5-NO,<B15C5-CHO<B15C5-Br<B15C5<B15C5-CH; ¢£<&8 &
7hge & o ek &3 ozl whE AR F9v Al GUIRON) oeldsted ol
£ol9 gr)x, ] Fr|e, FEe)2) Loist 4} % A YN uld dE29w} Lo Ayt
T 3sich

ABSTRACT. The chemical compositions and stability constants, thermodynamic parameters for the
neodymium(IIl} complexes of substituted benzo-1.4,7,10,13-pentaoxacyclopentadecane(B15C5) have been
determined by spectrophotometry and conductometry in methanol solution at various temperatures. As
substituents, CH, Br, CHO, NO,, and 34-(NO,). were used. In methanol solution the ratios of neodymium
(IIT) to the ligands in the complexes are 1: 1. The stability constants were increased in order of B15C5-3,
4-(NO,),<B15C5-NO, <B15C5-CHO<B15C5-Br<B15C5<B15C5-CHa. This observation can be explained
in terms of the substituent effect. The order of stability constants was dimethylsulfoxide <acetone<aceto-
nitrile in solution and the magnitudes were found to be inversely proportional to the solvents donicities.
These results could be understood in terms of solvent basicity, ligand basicity, solvation of the cation,
and entropy changes of complex formation.
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Fig. 1. Substituted benzo-1,4,7,10,13-pentavxacyclo-
pentadecane (B15C5).
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Fig. 2, Mole ratio vs. absorbance for Nd(III)-substitu-
ted B15C5 system in methanol at 25 C: B15C5-CH;
(Amx=280nm), B15CS (Apax=276 nm), B15C5-34-
(NOE}Z) {Amax =340 nm), B15C5"N02 {(Amax =338 nm), B
15C5-CHO (Ao, =308 nm), B15C5-Br (A, =284 nm).
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Fig. 3. Plots for equivalent conductance vs. [L1/[(M]
curves for substituted Bi5C5-neodymium nitrates in
acetone at 25%.
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Table 1. Stability constants (logK) for lanthanide(IIT)-B
15C5 complexes in acetone solution at 25¢

Metal La®* Ce'* Nd* Gd* Dy** Ep**

lonic radii (A) 1.06 103 100 094 091 088
logk 240 267 348 334 304 296

Table 2. Stability constants (logK) for Nd(ID-substi-
tuted B15C5 complexes in methanol at various tem-
peratures

Temp. ligand 15C 20C 25¢C 30T 35TC

B15C5-CH, 446 422 401 382 369
B15C5 415 398 386 374 363
B15CS5-Br 405 392 382 370 361
B15C5-CHO 390 382 372 363 354
B15C5-NQ, 387 380 370 361 353

B15C6-34-(NQO;), 366 358 349 342 334
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Fig. 4. Plots of logK vs. 1000/T for Nd(I1)-substitu-
ted B15C5 system in methanol at various temperatu-
res.
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Table 3. Thermodynamic parameters for Nd(III)-substituted B15C5 complexes in methanol at 25C

Ligand  pioe CH,  BISCS  BISC5-Br  BISC5-CHO  BISC5-NO,  BISC5-34-(NOs)
parameters
—AGKmol') 2306 2209 2180 2124 2113 19.95
—AHKImol'h 6644 4381 37,59 31.06 2970 27.34
— AS(mol") 1455 72.85 52.98 3202 28.74 2478

Table 4. Stability constants (logK) for Nd(III}-substi-
tuted B15C5 complexes in aprotic solvents at 25C

Solvent ligand DMSO  CH,COCH; CH.CN
(29.8) (17.0) (14.1)
B15C5-CH; 331 3.88 3.99
B15C5 329 348 3.54
B15C5-Br 325 3.22 342
B15C5-CHO 294 34 3.26
B15C5-NO, 292 3.00 3.18
B15C5-34-(NQy). 268 2.83 2.88
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