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ABSTRACT. The chemical compositions and possible structure for the complex of B15C5 with Nd(IID)
have been determined by NMR spectrophotometry in acetone-ds. On the stepwise additions of Nd(III)
to B15CS solution of constant concentration, all the resonances shifted to downfield and the mole ratio
of B15C5 to Nd(II} was found to be 1:1. From the line broadening of proton peaks of NMR spectra,
it was found that oxygen atoms in B15C5 interact with Nd(II) ion. And in IR spectra of Nd(IID)-B15C5
complex, the band of asymmetric C-C-O stretching vibration shifted to a lower frequency region upon
complexation. We have proposed the possible structure of the Nd(III)-B15C5 coordinated with the five
ether oxygen atoms and with the three bidentate nitrato groups.
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Fig. 1. Substituted benzo-1,4,7,10,13-pentaoxacyclope-
ntadecane (B15C5).
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Table 1. Elemental analysis and decomposition temperatures of Nd(INO,);H,0-substituted B15C5

Element Carbon (%) Hydrogen (%) Nitrogen (%) Dec. temp.

Ligand *Calculated values are in the parentheses [o

B15C5 27.49(27.27) 3.66(3.57) 6.96(6.82) 226-228
B15C5-Br 23.69(24.17) 2.81(3.02) 5.96(6.04) 200-201
B15C5-CH, 29.06(28.61) 3913381 6.34(6.68) 204-205
B15C5-CHO 29.10(28.75) 3.25(3.19) 6.48(6.71) 198-199
B15C5-NG, 25.73(25.41) 3.14(3.18) 8.22(847) 200-198
B15C5-34-(NQ,), 23.83(23.80) 3.09(2.83) 9.67(9.91) 194-195
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neodymium nitrates to B15C5 in Ac-dg

Mole ratio Aromatic proton Methylene proton

M/L H, H, H H, H&H,
0.00 6932 6895 4081 3859 3678
0.50 6.931 6893 4.086 3868 3677
110 6928 63888 4.123 38% 3.707
1.50 6928 6889 4123 3891 3.707
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Fig. 2. IR spectra of the neodymium nitrate complexes with substituted B15C5 at selective. frequency. (a} B15C5-
CH,-Nd complex and (b} B15C5-Nd complex.
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Fig. 3. IR spectra of the neodymium nitrate complexes with substituted B15C5 at selective frequency. (a) B15C5-
CHO-Nd complex and (b} B15C5-Br-Nd complex.
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Fig. 4. IR spectra of the neodymium nitrate complexes with substituted B15C5 at selective frequency. {a) B15C5-
NO,-Nd complex and (b) B15C5-34-(NO,),-Nd complex.

Table 3. Observed shifts (cm™") of the wW(CCO) vibra-
tions upon complexation (Ve — Vuncompt)

Ligand AVCCO),n AVCCO)m VIOH)
BI5C5 +65 320 1632
B15C5-Br +45 290 1632
B15C5-CH, +10 -590 1650
B15C5-CHO +70 260 1664
B15C5-NO, +55 —240 1634
B15C5-34-(NOy),  +10 —120 1640
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