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The new tridentate ligands of nitrogen doner atoms N,N-Bis(2-amino-ethyl)-benzyl-amine - 2HCI(BABEA -
2HCI) and 2,6-Bis(amino-methyl)-pyridien - 2HCI(BAMP - 2HCl) were synthesized as their dihydrochloride salts

and characterized by EA, IR, Mass and NMR spectroscopy.

The protonation constants of the ligands and

stability constants for Cd*, Pb*, Zn™"and Cu®" jons were determined by potentiometric titration in aqueous solutions
and compared with those of analogous ligands. The effect stability constants of ligands and metal ions for
removal of heavy metals in aqueous solution were described.
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21 Ak 2 7]7)

=9 FAo ARE3 diethylenetriamine, 2-
hydroxybenzaldhyde, benzylchloride$} 2,6-his(chlo-
romethyl)pyridine S Fluka#] EFA)eks A A 54H
@i 2R AMREAE, A AHEE gu 2
&AM Fo) &2 JunseiAEL AMEEY T
HAd FF AHEHL Shimadzu 1R-470 23
FeAE olgstgd. 28z 'H-NMR, “C-NMR
< Varian Mecury 300 NMR £%7|& o] 48t4 3,
Y2EXHE Carlo Erbarl?] instrument 11062 o]
2391, 5 AEEE QOyster AEE BH o)
3t 2489 2dn FFANEPL JEOL
Al9] High Resolution Mass £%7] JMS 7008 A}
2591, A3 A% 2 Metrohm 665 Dosimat 2
THA719% Metrohm 605 pH WEE AM£3gth
BAAANY 2% FH2 MetrohmA 347 Jeio
Tech Co. RC-10V 222 Al g3}d 25+01T R
APAIN L AEE Pa
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N,N-Bis(2-amino~ethyl)-benzylamine - ZHCI(B
ABEA - 2HCDS #A4 : o242 30mlo] diethyle-
netriamine (5.15g, 0.05mole)® 2-hydroxybenzald-
hyde (1464g, 0.12 mole)& 7}5ted 2A)zkg ot wuk
A7l % benzylchloride(8.82g, 00N A7+t 69 &
ot m¥kAIZIT), Egg o] o} AEA/DAHENS0 v/v)
S Jhete AR HAAE T35l AE ¥ oge
oA @it Hilsld A7 AAL R gz
AHREt 2AF mElo)e B oA 2y Mg
o} Yield : 79% Anal. CyHuCLNs @ C, 4963; H,
795; N, 15.78. Found : C, 4968 H, 792 N, 15.82.
'H-NMR(D,0) 718GH), 269(4H), 3.26(4H),
3.46(2H). “C-NMR(D:0/DMSO-ds) : 30.54, 40.26,
4672, 12467, 12632, 130.27. Mass : m/e
193(M) Am, @M ecm™ 1 256 (Hz0).

2,6-Bis(aminomethyl)pyridine - ZHCI(BAMP - 2HCD)
o} #4 : DMF 400mll 2,6-bis(chloromethylpy-
ridine(17.6g, 0.1mole)®} phthalimide potassium salt
(375g, 02mole)E 7}sta ©4HEE(5.0g, 0.027mole)
£ HUbste 6MZHES 140TAA kA7l F W
Z+A1 719 bis(phthalide) 24 o] A AT} F4eof gk
£ 500mle] bis(phthalide) (33.2g, 0.835mole)} 100%
o] =27l (84g, 0.16%mole)S H7lsle] 5A7E =
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Yield : 90% Anal. C/HisCLN; © C, 40.02; H, 6.24;
N, 20.00. Found : C, 39.85 H, 664 N, 19.84. 'H-
NMR(D:0) : 7.72(1H), 7.24(2H), 4.18(4H). “C-NMR
(D:0/DMSO-ds) : 4421, 12368, 141.09, 153.67.
Mass : m/e = 1370M). Am @2 M™ em™® : 242 (H:0).
23 FHA AN R FAE 45 5
F47 sl deT=  BABEA - 2HCl, BAMA -
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Fig. 1. Relative concentrations of BABEA and BAMP
species formed as a function of -log[H] in
aqueous solutions.
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Table 1. Proton dissociation constants for ligands in
water at 25T and £=0.1 (KNQs)

Ligand [logKi" logK:" logKs® log B ref
dien 994 923 478 2395 11
BAEA -HBr | 1015 927 266 2207 11
This
BABEA -HCl| 906 862 345 2113 work
This
BAMP -HBr | 952 812 0.29 1793 work

* Calculated by Fortran program PKAS?



Fig. 2. Potentiometric equilibrium curves for 1:2 molar ration of BABEA and BAMP with Cu¥, Zn®, Pb%,

Do . .
Cd” in aqueous solutions.

Table 2. Stability constants for ligands in water at 25C and #=01 (KNOs)

] Cu® m® pb? cd
Ligand

ML ML logd ML MLz logh ML M, logh ML M logh

BAEA - HBr 1518 506 2024 912 6.23 1535 756 530 128 665 723 10.88

BABEA - HBr 1387 435 1822 689 405 1091 498 301 7.99 373 284 6.57

BAMP - HBr 1614 969 2583 945 127 16.71 8.06 6.13 1418 685 5Hh49 12.34

* Calculated by Fortran program BEST?
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Fig. 3. Species concentrations relative to BABEA
and BAMP in aqueous solutions having a 2:1
molar rtatio of BABEA/Cu” () and BAMF/
Cu® as function of ~log[H'].
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