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£ ¢ 3,4: 9 10-dibenzo-1, 12-diaza-5, 8-dioxacyclotetradecane (NenOenH,) 2 A o] F2r0].&
(Cu?t, Ni#*, Co**, Zn%', Mn?") %9 FHE9 AAEMFE 50% o) SA-Fgdo 4] o3 EE
0.1% 3z, A3 Foz S A= Aol FHol&x Auert ges FEY HAEYS
9] 4= williams-Irving 49 3 o 28},

ABSTRACT. The protonation constants of 3,4 : 9, 10-dibenzo-1, 12-diaza-5, 8-dioxacyclotetrade-
cane (NenOenH,) and stability constants of its transition metal complexes have been determined
by the potentiometric titration in 1: 1 dioxane-water mixture with 0.1 ionic strength at 25°C,
For a given anion system, the stability constants of the complexes are in the order of Mn?*<Co?*

<Nj#*<Cu?*>Zn?*, which accords with the Williams-Irving series.
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Fig.1. Potentiometric titration curve in 50% dioxane-
water solution. 50mi of protonated ligand NenOen
Hio  LH22*(5. 00X 10~*M) with(CHg)({NOH (0. 0250 }:
50mi of protonated ligand NenOenH,, LHz* (5. 00X
1074M) plus M2*(5Xx107*M) with(CH3)4NOH(0. 025
M).
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Fig. 2. Potentiometric titration curve in 50% dioxane-
water solution. 50ml of protonated ligand NenOen
He¢, LH2*(5.00X104M) with (CH3){NOH(0. 025M):
50m! of protonated ligand NenOenH,, LHz?*(5.00
X10~4M) plus M2+ (5X10~4M) with (CH;) NOH(0.
025M).
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Fig.3. Plot for titration data of [Nen Oen H(]=S5.
00X 104M, [HCI]=1.00X1073M, I=0.1, (CHj)(NCl
at 25°C.
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Fig. 4. Plot for titration data of Cu?*-ligand (Nen
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Table 1. Formation constants for transition metal
complexes with NenOenHy-macrocyclic ligand

Metal ions log K
Ma2+ 4.01+0.2
Co2* 4.5+0.2
Ni2+ 5.1+0.2
Cu2+ 7.6+0.1
Zn2* 4.3+0.1

=0.1

*Measured in 50% dioxane-water Solutions.

with (CHg)4NCI, 25°C.

Table 2. The value of second ionization energies and
electronegativities of the transition metal ions

@ 2nd ionization | ¢ electronega-
Metal epergies(eV) of tivities of
elements. elements,
Mn 15.7 1. 55
Co 17.3 1.88
Ni 18. 2 1.91
Cu 20.2 2.00
Zn 17.9 1.65

@ M. Calvin and N.C. Melchior. Effect of Metal Ion
on Stability of Chelate Compounds, J. Am. Chem.
Soc., 70, 3270 (1948). ¢ L. Pauling. “The nature
of the chemical bond.”™ 3rd, ed., Cornell Univ.
Press, Ithaca. N. Y., (1960) p.9S.
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