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Synthesis of New N,N,O Tridentate Ligands and Determination
of Stability Constants of Transition Metal Complexes
by Potentiometry
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Hydrobromic acid salts of new N, N, O tridentate ligands containing phenol, 2-[(2-Methylamino- ethyl-
amino)-methyl]-phenol(H-MMP - 2HBr), 5-Bromo-2-[(2-Methylamino-ethylamino)-methyl]-phenol (Br- MMP -
2HBr), 5-Chloro-2-[(2-Methylamino-ethylamino)-methyl]-phenol(CI-MMP - 2HBr), 5-Methyl-2-[(2-Methylamino-
ethylamino)-methyl]-phenol(Me-MMP - 2HBr), 5-Methoxy-2-[(2-Methylamino-ethylamino)- methyl]-phenol(MeO-
MMP - 2HBr) and. 1-[(2-Methylamino-ethylamino)- methyl]-naphthalen-2-0l(Nap- MMP - 2HBr) were synthesized.
The synthesized ligands were confirmed by C. H. N. atomic analysis, UV-visible and IR spectroscopies, 'H NMR,
BC NMR and mass analysis. The potentiometry study revealed that the proton dissociation constants(logK,") of
the synthesized ligands and stability constants (logKui, logKmi2) of transition metal complexes of Co(ll), Ni(Il),
Cu(ll), Zn(ll), Cd(1I) and Pb(ll) ions occurred in three steps and the order of the calculated overall proton dis-
sociation constants(log[3;) and stability constants (logKmi) of ligands was Br-MMP - 2HBr < CI-MMP - 2HBr <
H-MMP - 2HBr < Nap-MMP « 2HBr < Me-MMP - 2HBr < MeO-MMP - 2HBr. The order showed a similar trend
to that of Hammett substituent constants(5;). The synthesized ligands usually form 2:1(ML;) complexes with tran-
sition metal ions. The order of the stability constants of each transition metal ions was Co(Il) < Ni(Il) < Cu(ll)

> Zn(Il) > Cd(IT) > Pb(II).

Key Words : Tridentate ligands, Proton dissociation constants, Stability constants
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HO

: H-MMP
Br : Br-MMP
Cl1 : CI-MMP
MeO :MeO-MMP
Me : Me-MMP

H
s N\/\N/D/R
HO

NaBH,
methanol

H
RSl
H
HO'

R=H : H-MMP
Br : Br-MMP
Cl  :Cl-MMP

MeO : MeO-MMP
Me :Me-MMP

A : H-MMP, Br-MMP, CI-MMP, MeO-MMP and Me-MMP, B : Nap-MMP
Fig. 1. Synthesis of MMP ligand compounds.
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Table 1. '"H-NMR, “C-NMR GC/MS, UV-Visible and IR spectral data of MMP ligand compounds

13, ..
- C-NMR UV-visible a1

Compound H- NMR (D:0) (D:0) GC/MS (water) IR(XBr, cm )

33.92, 42.80, )
2.62(s, 3H), 3.31(s, 4H), 470, 4736, | 20M) | o o) 3203&3‘?5%?2) 0
Br-MMP | 4.12(s, 2H), 6.74(d, J= 8.7Hz, 11177, 11781, | 186(base) | pea’toos | 1480 1610 (vC=C)
1H), 7.33(d, J= 8.7Hz, 2H) 119.00, 13440, | 215(frag.) ’ 0G0 CB)
13462, 15470 T
33.25, 42.40, .
2.56(s, 3H), 3.25(s, 4H), 4431, 4705, | 214M") 999(5.900) 320%0%5(’%(3)(?2) i
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Table 22| . Azt Zo] FAA dA AT
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(logK"™) 7+-& 2.85-365 YoM Jewtz, 287
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Yelxta, s Gz e E e 394 $AA
M2 A4 (logKs) e 9.07-10.10 Bl vehy
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A7k dAA el w2 pHAlA e A
& HEy FA AYFFHIFT(K) #tel & g1
=2 X7 gEo|g, w3 7 Yz 2T
FA A #l 244 (logB) 72 Br-MMP < Cl-MMP
< H-MMP < Nap-MMP < Me-MMP < MeO-
MMP &Mz Z718 . o9 2ol 7 gzt=e]
22 oMzt sl dalogB) el Y £ME U
By AL #HEzo A&7 AAE HAFE I5(
CH;O-, CHs-)% @71% 2&(Br-, Cl-) Atol9 A
71 a3 oFojt

287123+ Hammett X &7]144(0,) &< ol &
gto] AFHog dgdd £ glvy, ¢# Hammett
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< Cl- < Br-9 ¢A10]%?. Hammett 3 37]44=(0
o) # Zb gtz 23 UdAA &2l d4(ogB)
@ v B AV dEos A ¢
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Table 2. Proton dissociation constants for MeO-MMP,
Me-MMP, Nap-MMP, H-MMP, CI-MMP,
Br-MMP in water at 25C and p= 0.1{KNOs)

Compound logK" | logK2" logKs" logB
Br-MMP 2.85 7.13 9.07 19.05
CI-MMP 292 7.29 9.18 19.39
H-MMP 325 757 951 20.33

Nap-MMP 334 7.69 066 20.69
Me-MMP 361 8.16 10.01 21.78

MeO-MMP 365 8.23 10.10 21.98
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formed as a function of -log[H'] in water.
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2 CdIDe4 ol2Ed o Al & A=
& (logKme) &9 #AE JeE AT Table 39
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logKm2) 8t 27t=9 &2 FA A d24d<+(og
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Nap-MMP < Me-MMP < MeO-MMP &£A41 2 Y
Elytth, Table 39 Fig. 49 A#he} o] Ao|F&
o] 259 ZHE dAHEAF(ogKme) &Y 27 &
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Fig. 3. Potentiometric equilibrium curves for H-MMP and
1:2 complexes of Ni(II), Zn(I), Cu(I), Pb(I),
Cd(I), Co(II) un water at 25C (u= 0.1(KNOs);
KOH=0.1M; Ti=1.0x10"M, Tm=2.0x10"M. a is the
number of equivalents of KOH added).

*IL Co(II) < Ni(II )< Cu(I) > Zn(I) > Pb(II) >
M2 Irving Williams Age &4 &
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Table 3. Stability constants for Co(II), Ni(II), Cu(Il), Zn(Il), Pb(Il), Cd(I) complexes of MMP ligands in

water at 25C and u=0.1(KNOs)

) Lgand | g \ivp Cl-MMP H-MMP | Nap-MMP | Me-MMP | MeO-MMP
Metal ion

logKms 539 6.35 7.30 8.8 837 843

Cu(l) | logKmez 1329 1445 1484 16.05 16.74 17.08

logBs 539 6.35 73 8.28 8.37 8.48

logK 473 529 6.87 7.33 79 821

Ni() | logKuz 12.95 1357 1429 1551 16.24 17.00

logB, 10.12 1164 14.17 1561 16.33 1669

logKne 419 498 6.21 681 757 797

Co(II) | logKwmez 1255 12.87 1401 1473 1562 16.30

logBs 1431 1662 20.38 22.42 239 2466

logKn 425 475 593 6.99 724 756

Zn(I) | logKwmez 12.37 13.08 1458 1481 1531 16.07

logBs 1856 21.37 26.31 29.41 3L14 32.22

logKnt 398 435 506 598 6.33 6.50

Pb(I) | logKwmez 12.03 1267 1342 1377 14.48 1476

logBs 22.54 %5.72 31.36 3539 3747 3872

logKn 403 431 497 5.82 6.19 6.32

Cd(I) | logKmez 11.98 1258 13.33 1369 1421 1466

logB, 2657 30.03 36.33 4121 4366 45.04

* Calculated by Fortran program BEST
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