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ABSTRACT. The stability constants of 1, 15-diaza-3, 4:12, 13-dibenzo-5, 8, 11-trioxacyclohept-
adecane (NenOdien Hy, L) with transition metal ions such as Co?*, Ni2*, Cu?*, and Zn?* have been
determined by potentiometry in 95% methanol solution at 25°C. The complex formation of the
NenOdien Hy with the transition metal ions depends on the basicity of the donor atoms. The order
of complex stability was Co(ID) <Ni(Il)<Cu(II}) >Zn(II). The geometries of the complexes in
solid state were discussed by visible-near infrared and infrared spectrophotometry, elemental
analysis and electro-conductivity. The results suggest that the geometries of the solid complexes
are octahedral for [CoL,(OH,)CIJCl-2H:0, [NiL,(OH.)CI]CI-2H,0, and [ZnLCIz]-—;‘—HzO. and

square pyramidal for [CuLCl]Cl, respectively.
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Fig. 2. NyO, and N0z donor macrocyclic ligands.
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Fig.3. Plot for titration data of NenOdien H; for

Ni(Il) solution according to eq. (1)
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Fig.4. Plot for # vs. the concentration of free
ligand M?+=1.00X10-3M.
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Table 1. Stability constants for the complexes of
transition metal ions with NenOdienH; ligand in 95%
methanol at 25°C

Table 2. Stability constantsfor the complexes of
transition metal ions with nitrogen-oxygen donor
macrocyclic ligands in 95% methanol at 25°C,

I=0.1(CH3){NCl
Comol Stability constants
omplex Stability constants (logK))<
logX; logK, logK Ligand (ring member)

2+ je+ 2+

Co?+ 5.33 4.42 9.75 Cutt  Nitr  Cor Zm
Nij¥ 6. 50 5.45 11.75 NtnObnH,(17). 7.2 3.5 4.5 4.1°
Cu2t 10.04 8.27 18.31 NenOdienH(17) 10.04 6.50 5.33 562
Zn2t 5.62 4.42 10. 04 NdienOenH; (17) 14.415 9.9¢* 7.55% —_
¢Ref. 14. ‘Ref.6. conly K, values are available
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Fig.5. Visible-near infrared spectra for cobalt (-----), Nickel (~----~ ) and Copper (——) complex in solid state.
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Table 3.  Analytical data for the complexes
_ | % Metal % C % H % N
Complex
| cale. found. cale. found. cale. found. calc. found.
E‘f}g&%‘ml 6.8 6.9 5.6  55.6 6.7 6.3 6.5 6.7
g‘f};ﬁ%‘ﬂa 6.8 7.2 55.7  54.7 6.7 6.0 6.5 6.5
CulCl Cl 13.3 13.2 50.4 50.3 5.5 5.7 59 6.0
ZnLCl, -%HZO 13.7 13.5 50.2 49.5 5.4 5.6 5.9 6.0
L=NenOdienHy.
Table 4. Infrared spectra and conductivity data for the complexes
Selected IR{cm™1) ohm™le¢m?mol -1
Complex Color m. p. (°C)
Yo-H  VN-H  YM-N  VM-0 in DMSO
{CoL,(OH,)Cl 3540 3280 460 - 36.2 236-238
et 0N brown 3420
ENiLg(OHg) Ci} pale-blue 3520 3280 455 — 35.0 274-276
1-2H:0 3420
[CuLCl] CI blue — 3200 445 300 29.3 195-196
[ZnLCl;) -%Hzo white 34528 3300 460 330 1.9 186-188
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