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2 9 AEL AAL-ALN0)A Wl A FZF= N,N-bis(2-hydroxybenzyl)-ethylenediamine(H-BHE -
2HBr)e] BEA4HES A3t T8 H-BHE 2HBre] ¥|&7] 5-91X]] X372 BE, A4, wEr] ¥

W EA)7]2 7} Br-BHE - 2HBr, CI-BHE - 2HBr, CH;-BHE - 2HBr ¥ CH;0-BHE - 2HBrS $H4d &}
Tt 283l #E=7] tjAlel naphthalen-2-0l2- 7F{l Nap-BHE - 2HBr= 331 th 42 S7t=E9]
P e FEAelN AR NPT At 4 WAR Dojstom, ANd 7} 2rtme] FF PR
2] d5(logB,) #-> Br-BHE < CI-BHE < H-BHE < Nap-BHE < CH;-BHE < CH;O-BHE<] %Hi
Hammett 3(c,) 7] Aok vlad] 2he S veplileh. dola4:(N) o259 2H&<] M
FlogKy) 78 ZL71%E Co(Il) < Ni(ll) < Cu(ll) > Zn(I) > Cd(I) > Pb(I))2] <=4 o)L}, L3 2} El
£50] AolFE() ol L5 2 PIEA(logk) RES) 7] SAE 2] $2 P47 a2
& (logBy) T M2 Z LA

Abstract : Hydrobromic acid salt of a N,O, tetradentate ligand, N,N'-bis(2-hydroxybenzyl)-ethylene-diamine
(H-BHE - 2HBr) was synthesized. Br-BHE - 2HBr, CI-BHE - 2HBr, CH;-BHE ‘- 2HBr and CH;O-BHE - 2HBr
having Br, Cl, CH; and CH;O substituents at S-position of the phenol group of H-BHE ‘- 2HBr were also
synthesized. Nap-BHE - 2HBr having naphthalen-2-ol instead of the phenol group was also synthesized. The
potentiometry study in aqueous solution revealed that the proton dissociations of the synthesized ligands occurred
in four steps and the order of the calculated overall proton dissociation constants (logf,) of each ligand was
Br-BHE < CI-BHE < H-BHE < Nap-BHE < CH;-BHE < CH;O-BHE. The order showed a similar trend to
that of Hammett substituent constants(3,). The order of the stability constants (logKyy) was CO(II) < Ni(II)
< Cu(Il) > Zn(Il) > Cd(II) > Pb(Il). The order in their stability constants (logKy, ) of each transition metal complex
agreed well with that of the overall proton dissociation constants (logf3,).
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AZYY) AR 7 A G EA e o7
N(CN)E et Lo, Sl E Thi
s7h Aol 3 Ark. olsh L& WL kel 9l

ato] Al Z7) HUE=EE 43S §rfoll A NaBH,W
WL E(10% PyS Ful2 AHg-ste] o]W17|E &
A7 2Zr=e] FHLAF o] Ws) glo] owlY]
o] AAE o|A} o}FIZ|(-NH-ZE =] A= At
2227 o8 A =T dET. g E e
A2 oY 2 = 24 We o|rlz)e] o]F
Aol GO R SAFE Aeolnz 7 &
M= FgsiA "t

NzP7e] o8 BANA FAD A2e A
) i AR PRFESE Aol F4 o] L5 A E
o 540 B AF7A A7 A2 Lin 52
1,3,5-benzenetricarboxaldehyde$} p-aminophenol®ll o
aminomethylpyridineS WA A A|Z2Q 7] 7t=8
sk, A E A ZH71E UA NaBH,E ©]&
ato] oJR171E UAIA AX 2] N;059F NoAl 217t
=21 N,N'N"-tri-o-hydroxyphenyl-1,3,5-benzyltriamine
Z+  N,N',N"-tri-a-pyridylmethylene-1,3,5-benzyltriamine
& skl A9x Ao FA sy dast
Co(Il), Ni(Il), Cu(ll) & Zn(ll) °] >E7}2] & 1A
ERF ws ekl RaEda, A 57 vl A
N,0,7 2]7F= BHED % BHPD, Uil #}2] N;0,7
BHDT, *41 2] N;O,7l BHTT % ¥+ A2 Ns0,
Al BHTPE @7date] 2j7b=e] &7k o 2] <ot
Co(Il), Ni(Il), Cu(ll) & Zn(ll) o] &7}2] HE e
FTE AR AR Meg Foto] FLA o F
7hll W2 are]do] aatel thste] A-skAAL, Yang
532 triethylentetraamine®l] 3932] 424 dH3=
£ Mg AA NO AT AR V=S A st
Gd(ID), In(Ill), La(ll) ¥ Y({I) 5% Z&E9] 38+
25 AT, 2L WHOE Wong 572 oA A
2 N,OA AZr=E A sled Ga(lin, 2 In(Ill) 25
2E0] st E A8kt Bannochio &' o

A Ag N,OA BlZF= N N'-trimethylene-bis[2-(2-
hydroxy-3,5-dimethylphenyl)glycine] 2}  N,N'-ethylene-bis
[2-(2-hydroxy-3,5-dimethylphenylglycine] & /3 3} &
AR B D Fe(lll), Ga(Ill) 2 In(I)ol] thk 2H&
o] Pl thate] AF-3F31AL, Montekatis 52
v Zg AlZE7] 2=l NN-bis(salicylalde-
hyde)ethylenediamine(salen),  bis(salicylidene)-4-benzyl-
diethylene-tri-amine 2 I2|d 71& X&3t= oAl &
2] bis(2-pyridylmethyl)-4-benzyldiethylenetriamine 2 gt
gste] gzr=e] FAA sl g whak dolwEn
ol &3 2tz YT WS M= vl AES
o} ojot e A ZH7] =] oRIV|E FAAA
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Cu(ll) o< &u] FEAFo= o] &5 9]

C}.!714 L8} salen =4 2 7t=E2] HolFs &
0
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2 ofg sehihge] REEEFu] SO0 =E wj§- S8l
Eol Be AFEo] BuE i k5 salend o®]
715 7H A2 7] g7k=e]7] wiEe] WEE S

oA o917 E FelA NaBH,E AHEale] BLA7
o]} o}RIZI(NH-)Z s o] A2 NO A vl 7
2] g 7F= N,N'-bis(2-hydroxybenzyl)ethylenediamine(H-
BHE)7} ¥t} B3 H-BHE?] #|=2] 5-9x]9] ]
W72 BE, 94, vWg7] 2 HEA71E 7] NN-
bis(5-bromo-2-hydroxybenzyl)-thylenediamine(Br-BHE),
N,N'-bis~(5-chloro-2-hydroxybenzyl)-ethylenediamine(Cl-
BHE), N,N'-bis(5-methyl-2-hydroxybenzyl)-ethylenedia-
mine(CH;-BHE) 2 N,N'-bis(5-methoxy-2-hydroxy-
benzyl) ethylenediamine(CH;O-BHE)S §4J3l2, =
7] thAle] napthalen2-al 7]1E 7F& N,N-bis(2-hy-
droxynapthalen-2-ol)-ethylenediamine(Nap-BHE) = §+7J
stk A E 2R AR ) A BEE
o AL A Bl A4 (logK, )9t Co(Tl), Ni(ID),
Cu(ll), Zn(Il), Cd(II) & Pb(Il) o] &3} o] & AT
& (logKy) w2 A91ak A Bog AAsto] ¥
StE= pH s ol&3te] ALtetgitt. oluf AbE
Yzr=e] FEA g 3 dola&) o3
o #ge] PPEYS g aelT FHE 2 Geg
7] C-08 "C-NMRe| #H4 o] 5 gto] 2| #7)
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2.1. Ak = 717]

7= Ao AFE3E ethylendiamine, salicylal-
dehyde, 5-chlorosalicylaldehyde, 5-bromosalicylaldehyde,
2-hydroxy-5-methyl-benzaldehyde, 2-hydroxy-5-methoxy-
benzaldehyde % 2-hydroxy-1-naphthaldehyde+= Aldrich
A Ak AHBHNT, 4 FHYL Flka Aok
ARESFA L, 7 ]Q“UH‘_ Junsei A& BASA] &L
g AT AR Ffiiﬂéa% Shimadzu
UV-1600 233 =A= S48, A9 29 EY
2 Shimadzu IR 440 33 =A2 7438ttt 'H-
NMR3#} BCNMR 2= E#H-LS Varian Mercury 300
NMR 237|2 ZH3932, C, H N, d&E4e
ElementarA}2] Valio ELE ARR3} 3, AeF 2 EY
£ JEOLAF®] JMS 700 High Resolution Mass 33 7]
& 2183t £ &4 S 755 A%+ Human Tech
AFe] PURE UPE AR&-38ted Alzshd L, A1k A4
£ Metrohm 665 Dosimat A% 2% 7] 2} Metrohm
605 pHHIE1 & AM&3tieh A4S o 2xxdS
Metrohm#| &2 A3} Jeio Tech Co. RC-10V &%

salicylaldehyde
—_—

HzN NH; 60C/methanol

NaBH,
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——N N
NH HN
—_—
4°C/methanol R4C§:OH HO

£ A}gate] 2540.1°CE ZAAA APS Pslgo
v Wzbd wubr)E AldrichAHe] SK-12-1MS AH8-3}
ATt

22, MA-EANOJA Wl X2 2Zt= g

NZH7] salene] T2 wEHE 100 mlof] ethylen-
diamine(0.2M, 0.7 mL)E o3 WL 5 60°CE
frAI5ke] wHkEbE A salicylaldehyde(0.4M, 2.0 mL)S
XA A g R JkelH WgES =g W

ek AREL A% 4A7E Fob Lik A7
Mol WTe] B WA S weky Agel
saleno] FAET} A7 B 74 The Az

J & salen?] A3 7] ethylendiamine(0.2M, 0.7
mL)®l|  5-chlorosalicylaldehyde(0.4 M, 3.1g), 5-bro-
mosalicyl]aldehyde (0.4 M, 4.0 g), 2-hydroxy-5-methyl-
benzaldehyde(0.4 M, 2.7 g), 2-hydroxy-5-methoxy-benzal-
dehyde(0.4 M, 2.5mL) % 2-hydroxy-1-naphthaldehyde
04 M, 34 ) & 7tzF WHEA1A st

M2 & A2-H2M0)7 Wl 2] = 2
A|Z A7) salens ThA WlEFE-o] 50 mLol <91 &
S WA 2 W7t wiA7|EA NaBH,E 23
# Fhakel wgklo] A3 Alein) o] Sl
%ajo] @ HBrE 78] pH 7-8 AE7A F34A17]
W 34 AAE) AHF) AFteie] 34 AABL

-
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R=H : H-BHE
Br : Br-BHE
Cl : CI-BHE

CH;0 : CH;0-BHE
CH; :CH;-BHE

Scheme 1
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Scheme 2.

2-hydroxy-1-napthaldehyde

A

H:N NH: 60°C/methanol

NaBHa
.
4°C/methanol

AASE JBE 10 mL A=7) H=S Y S73)
3, o] &Ml A3 HBrE 7}3te] WgLolA 2447+
Bt WX BEqkde] 34 A& H-BHE - 2HBr
£ &=t} 98 H-BHE - 2HBr 34 IAEL ThA
30% EHE-70% g+ E3He oA A Ag3sle] AF
43}k =3 x37]E 713 CI-BHE - 2HBr, Br-
BHE - 2HBr, CH;-BHE - 2HBr, CH;0-BHE -+ 2HBr ¥
Nap-BHE - 2HBr¢] $4S H-BHE - 2HBr9} 7]
NaBH, & AFE-3le] o]T17] 5 o]z} ofRI7|Z k¢l A
A a3k 8 E 7 BztE sieEe] siErx
+= Scheme 17} 28} 72t}

2.2.1. NN'-bis(2-hydroxybenzyl) -ethylene-diamine (H-
BHE) - 2HBr

Yield. 52%, Anal. Calc. for C;¢HsN,O, « 2HBr: C,
44.26; H, 5.12; N, 6.45. Found: C, 44.32; H, 4.88; N,
6.59%. UV/Vis(water), Ama, nm(g, M'em™) 226(3,500),
267(2,900). TR(KBr, cm™): 3150, 1540(8N-H), 3400
(VO-H), 1450, 1600(vC=C). 'H NMR(D,O, ppm):
83.25(s, 2H), 64.08(s, 2H), 86.77(d, J=7.2Hz, 2H),
87.12(t, /~9.3Hz, 2H). '3C NMR(D,0, ppm): & 42.31,
4747, 115.68, 116.78, 120.74, 131.88, 131.88, 155.19.
Mass(GC-mass), m/e: 272(M"), 136(base).

222 NN'-bis(5-bromo-2-hydroxybenzyl)-ethylenediamine
(Br-BHE) - 2HBr

Yield. 48%, Anal. Calc. for C,¢HsN,O,Br, - 2HBr:
C, 32.46; H, 3.41; N, 4.73. Found: C, 32.25; H, 3.52;
N, 4.85%. UV/Vis(water), Ama, nm(e, M'em™) 226

A%3%

(7,100), 261(3,700). IR(KBr, cm™"): 3120, 1540(3N-H),
3400(vO-H), 1600, 1470(vC=C). 540-650(vC-Br). 'H
NMR(D,0, ppm): 83.23 (s, 2H), 84.06 (s, 2H), 36.71
(d, /=84, 'H), 8732 (d, J=8.1 2H). *C NMR(D,0,
ppm): & 42.39, 46.98, 111.47, 117.44, 118.90, 134.05,
134.42, 154.59. Mass(GC-mass), m/e: 430(M"), 185
(base).

2.2.3. NN'-bis(5-chioro-2-hyaroxybenzyl)-ethylenediamine
(C-BHE) - 2HBr

Yield. 47%, Anal. Calc. for CsHsN,O,Cl, *+ 2HBr:
C, 38.20; H, 4.02; N, 5.57. Found: C, 38.42; H, 3.90;
N, 5.50%. UV/Vis(water), Amx, nm(e, M 'em™) 226
(6,300), 262(6,100). TR(KBr, cm™): 3100, 1540(3N-H),
3400(vO-H), 1440, 1600(vC=C), 560-655(vC-Cl). 'H
NMR(D,0, ppm): 63.24(s, 2H), 84.05(s, 2H), 66.73(d,
J=9.6Hz, 1H) §7.15(dd, J/=3.0, 1.8Hz, 2H). 3C NMR
(D,O, ppm): 842.44, 47.03, 117.03, 118.41, 124.42,
131.21, 131.46, 154.05. Mass(GC-mass), m/e: 340(M"),
141(base).

2.2.4. NN'-bis(5-methyl-2-hydroxybenzyl)-ethylenediamine
(CHy-BHE) + 2HBr

Yield. 50%, Anal. Calc. for C;sH,,N-O, « 2HBr: C,
46.77; H, 5.68; N, 6.06. Found: C, 46.91; H, 5.76; N,
5.90%. UV/Vis(water), A, nm(s, M'em™) 226
(4,200), 261(3,300). IR(KBr, cm™): 3120, 1560(3N-H),
3400(vO-H), 1460, 1615(vC=C). 'H NMR(D,O, ppm):
82.06 (s, 3H), 83.23(s, 2H), 84.06(s, 2H), 86.69(d,
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J=7.8Hz, 'H), 87.01(t, /=8.1Hz, 2H). “*C NMR(D;O,
ppm): 819.46, 42.24, 47.50, 115.60, 116.47, 130.48,
132.06, 13221, 152.73. Mass(GC-mass), m/e: 300(M"),
150(base).

2.2.5. NNN'-bis(5-methoxy-2-hydroxybenzyl) -ethylene-
damine(CH;O-BHE) - 2HBr

Yield. 46%, Anal. Calc. for C;gH,nN,O4 - 2HBr: C,
43.74; H, 5.31; N, 5.67. Found: C, 43.90; H, 5.20; N,
5.63%. UV/Vis(water), Ams, nm(e, M~'em™) 226
(4,300), 261(3,000). TR(KBr, cm™): 3150, 1560(8N-H),
3400(vO-H), 1470, 1600(vC=C). 'H NMR(D,0O, ppm):
83.23(s, 2H), 03.58(s, 3H), 084.07(s, 2H), 86.74(dd,
J=9.0, 3.6Hz, 3H). 3C NMR(D,0, ppm): 842.20,
4736, 55.98, 116.68, 116.86, 117.22, 117.37, 149.13,
152.41. Mass(GC-mass), m/e: 332(M"), 137(base).

2.2.6. NN'-bis(2-hydroxynapthalen-2-ol)-ethylenediamine
(Nap-BHE) - 2HBr

Yield. 32%, Anal. Calc. for CyH»pN,O, - 2HBr: C,
53.95; H, 4.92; N, 5.24. Found: C, 54.01; H, 4.89; N,
5.19%. UV/Vis(water), Apa, nm(g, M~'cm™) 261(5,600),
332(1800). IR(KBr, em™): 3100, 1560(3N-H), 3300
(vO-H), 1450, 1610(vC=C). 'H NMR(D,0): 83.36
(dd, /=72, 6.6Hz, 2H) 8459 (s, 2H) 87.28 (t, J=
7.5Hz, 1H) 87.46(t /82Hz 1H) §7.75(m, 4H). “C
NMR(D:O. ppm): 841,91, 44.83, 121.40, 123.95, 125.89,
127.30, 128.10, 125.58, 129.18, 132.39, 132.61, 151.33.
Mass(GC-mass), m/e: 372(M"), 186(base).

M

23 HAX HY HeE o[38 2= UM
I odzlae 2N

g7r=9] FEA sl e 4] AT AP
$tA4 ¥ 2]7+= H-BHE - 2HBr, Br-BHE - 2HBr, Cl-
BHE - 2HBr, CH;-BHE - 2HBr, CH;O-BHE - 2HBr %
Nap-BHE - 2HBrE 77} 8ol o] 5.0X107°Me]
FEE THE0] 0.1 M KOH #8402 HxF He
2 AR A4 F HAstE= pHS S Ak
oju HA&A o] A 7](we 0.IM KNO;Z 0.1°]
HA s h A EH WFo] SAlskE 0,9 CO4
FEFE =017] A8l AaVIFE FHAA AL,
SR e gk Alddel ol &FHE &9 ol
Kw)y 1057 k& Abg-alch? 7F gj7t=e] A
A A2 g e A4 F S8 E pHES o] &3k
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Fortran 772 TH=0]R PKAS Z 2738 ARR-5lo] A
A, ZF B2 EE A F AREE 2 dlEst

24, Mext HAE HE 0|88 Ho|FH EEe
oM EH

A" z+ F7-=9F Codl), Ni(ll), Cu(ll), Zn(ID),
Cd(I) 2 Pb(Il) 9 7t & o 50X107°M
o] FE& ¥H59] 0.1 M KOH §02 A} He
2 AAste] WslE = pH 3 SA A FE9
FPEANF e Y= FE(mole)?t F3(mL),
KOH®] F%(mole)9} A% FI|(mL), &N %7] F
I(mL), FEA] DA =, &0 =] pKw 7 &
A7} © KOH H3(mL)°l @& pH 3} g& 71 &
o7 Algsle] BEST T2 o2 AL, &
A F ARHEE gB=9] 4% s ZAE A
d BEFAE FEAT?

3. &dn ¢ nE

w

1. MA-BANOHA Wl X2 2jZte &M

B4 HEE EE AEE AR AN,0,)7
Y] z}2] #%7-= H-BHE - 2HBr, Br-BHE - 2HBr, Cl-
BHE - 2HBr, CH;-BHE - 2HBr, CH;O-BHE - 2HBr %
Nap-BHE : 2HBr¢] C, H, N 9284 Al 4393
o A7} & AT A FFE=HERY 4
= 2263+ 261 nmollA F K9] F8-9-27F e
Wtk ol obl7]¢] nont ApHolo} wiAle] C=C ©]
FAZ g non* Mol st F wjEo|th!
oM FF2HMEY ] A 1640 om ' 2 A oA
Uels AlZg7] olRl7)e] E48-9-2le oFl7]7}
3= o] o]zt olRIZI7E A EIEE YERGA] ekt
ZA3E N-H 23258 3100-3200 cm™' =3 o) A,
S AE-E 1540-1560 cm™ 2] ollA Yebga, wekse]
C=C °|ZZ2 TS 1440-1470 cm™'¢} 1600-1610 cm™
A F elA F5 w527t vEE T 283 Br-
BHE - 2HBr#} CI-BHE - 2HBro 4] C-Br& 540-650
em™' oA, C-CI 560-660 cm™'ol| 4] BA] VFEbsiT.

'H NMR 2HEY AxE 2H dd7] gAijE]
2709] SAaE 3.23-3.25 ppmol| A, W19 27) 4
= 4.05-4.07 ppm HHNA e, WAl Fae
6.77-7.15 ppm H 910X st & T e S48 7t
LEFSETE Nap-BHES] A5 o€ 7] ghaArt&e] 27
Fae 336 ppmollA UERSEL, HE )9 27l Fae

™



136 7AY -

A%3%

Table 1. Proton dissociation constants for CH;O-BHE, CH;-BHE, Nap-BHE, H-BHE, CI-BHE, Br-BHE in water at 25°C and

u= 0.1(KNO;)
Compound logk," logK," logkK3! logk " logB,
Br-BHE 2.81 3.57 8.98 9.87 25.23
CI-BHE 3.20 3.80 9.14 10.17 26.31
H-BHE 3.56 435 9.52 10.33 27.76
Nap-BHE 3.64 4.52 9.90 10.87 28.93
CH3-BHE 3.77 4.63 10.21 11.00 29.61
CH;0-BHE 3.78 4.65 10.27 11.04 29.74

*Calculated by Fortran program PKAS?'

3.59 ppmol Al Y E}ITE 28] 3 CH;-BHE - 2HBré}
CH;0-BHE - 2HBre] W@ 7|9} WEA]719] 37 4=
2,067} 3.58 ppmell 4] Z}zF LFEFETE PC NMR 29
Ed AellM darbEe] Sae 41.91-47.36 ppm
HellA 2709 B2k Ve, WAl o] F5-5-
2= 111.47-154.59 ppmoll A 6712] %927} VElst
ot ey Foie] wiAlE 7421 Nap-BHE - 2HBre] 73
$ WA T B8 E 121.40-151.33 ppmol A 10
Mel B-$27F YeElyth, =3 CH;-BHE - 2HBro}
CH;0-BHE - 2HBr9] W E7]s} v EA]7]9] &4e
19.467} 55.98 ppmoll A ZHzt UERsiTh

AFrAEH S A3=E B H-BHE - 2HBr, CH;-
BHE - 2HBr @ Nap-BHE - 2HBr2] 7% #x}o] &(M")
B92l= A% o A3t ¥l(mle) wtel 272, 300 2 372
oA Yeldth 71E8-9-2le EAeleMY) B98¢
Hkzholl s dslE 136, 150 2 186914 YENET, 107,
121 ¥ 157¢] 92 71559294 -NH-CHy(m/e
29)7F A A=) o] et #8592 o]t} Br-BHE - 2HBr,
CI-BHE - 2HBr 2@ CH;0-BHE + 2HBr¢] 7% #xjo]&
MY B-5-21E 430, 340 2 3320014, 7158-$-2] <] 185,
141 2 1372 A7) wighell A 29(-NH-CH,)7F Al A
o] Y, 216, 170 2 1669] Uehls 2485-¢

= ExEe wigh) et

el A st Ao g Ao FeEEH, 'H
NMR 2 “C NMR #3349, d=#4y 8 C, H, N
YaRAH o] A3E 53l H-BHE - 2HBr, Br-BHE -
2HBr, CI-BHE - 2HBr, CH;-BHE + 2HBr, CH;O-BHE -
2HBr ¥ Nap-BHE - 2HBr¢] §44 &9 4 9.

32 FeIxt HE He ol&88t Zlzi=el UM%t
sfzlats #d

s b 2o FAA A 23 (logK )
e 72 = 89S 0.1M KOH ¥7] 589
o7 ALNA 44T o W= pHI S o83t

PKAS T2 2 AAarste] Table 19) VERA AT
Table 1°] ZA ol x e} 7ro] AL @A a2 vh-g-2 4
DAZE dojdes & = Ut ojd FEE 7 7=
= 2709 Bl A1 270 9] o % ofRlel Zhzh
HBro] BEE4HE JE 2 HUEE e o=z
HLH, 2 EAISHE A, A7HE BEAF 2715 Ags

ATt

-

H.LH,2 = H' + H,LH )
H.L" = H* + H,L )
H,L = H" + HL" 3)
LH = H' + L2 @)

olu] FAA @A sfEnk-s-S T Fsle] B o3}
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7} A A B (logK,) #h HlaLste] B
o]z} o}ql7] Sl H7tE FdAe 194 sl g
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(logK,") 7Ee 3.52-4.72 W 9]0l A et} o]z} of
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Fig. 1. Relative concentrations of CH;0-BHE, CH;-BHE, Nap-BHE, H-BHE, CI-BHE and Br-BHE species formed as a

function of -log[H'] in water.
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Fig. 2. Potentiometric equilibrium curves for Br-BHE and
1:1 complexes of Ni(Il), Zn(Il), Cu(ll), Pb(II),
Cd(II), Co(Il) in water at 25°C and p=0.1(KNOs);
KOH =0.1M; T;=Ty=1.0X10"M. a is the number
of equivalents of KOH added.
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Fig. 2= KOHE Br-BHE - 2HBr ]7I=E& A3}
A% wf A== FEA sl AAFA2 Coll),
Ni(Il), Cu(ll), Zn(l), Cd(Il) £ Pb(l) °]232] Br-
BHE®] #&e] A FMoltt Fig 29 A¥el ol
Br-BHE®| 447} slele F3t%(a) %ol a=3 H =Y
o Al sel7t dEEHE S & ¢ Aok 2
Fig. 2] Ho|g& o259 ZE] AAFMA
Cu(D® 72 ML ZE& a=3.0 o|ldllA 3 A=
AdES & & 3, Cul) o2 Co(ll), NiID),
Zn(Il), Cd(Il) ¥ Pb(l) ©]=9] ML &2 a= 0.6-
1.0(pH= 3.5-6.0)9} a=2.2-2.7(pH= 6.0-10.2) 3 %] | 4]
T OAR ANES O Ak oW AR S Tl A
3-8 A717F Frketd AR L4 pHIF F7FeHA
3 wpeba ZAES 2 s ok 2 olf = &
He] pH7} 715l Wt ool R FE[HPF 1A
S 7 FHolxMNH YT AES AT o ¢
7] AANEol ZHadtA Hol ZE Aol 49
A7) el to7

Table 29 Co(Il), Ni(Il), Cu(ll), Zn(Il), Cd(Il) %
Pb(ID)e] &3 e d 2jt=9] 7+ EtES KOHE A
Axk AAH Y v WslE = pHES o]83ke] BEST =
2P0 A8 P T (logKyy 2 logKy) 7L

Table 2. Stabililty constants for Co(II), Ni(IT), Cu(IT), Zn(IT), Pb(IT), Cd(IT) complexes of BMP ligands in water at 25°C and

1=0.1(KNO3)
. Ligand b CI-BHE H-BHE Nap-BHE CH-BHE  CH,O-BHE
Metal ion
logKuii 6.98 7.15 9.23 9.77 10.07 10.17
Cul)  logKy 12.21 12.59 1421 14.88 14.97 15.00
logB, 19.19 19.74 23.44 24.65 25.04 25.17
logKi i 6.43 6.87 7.50 7.88 8.74 9.03
Nl logKu 11.65 12,50 13.20 13.50 13.78 13.88
logB, 18.08 19.37 20.70 21.38 2252 2291
logKyin 537 6.01 7.40 7.70 8.66 9.00
Co(l)  logKy. 11.17 11.93 12.10 12.75 13.16 14.00
logB, 16.54 17.94 19.50 20.45 21.82 23.00
logKuws 5.10 5.44 7.25 7.43 8.75 932
Zn(l)  logKa 10.33 11.60 12.10 1235 13.13 14.02
logB, 15.43 17.04 1935 19.78 21.88 2334
logKuii 525 5.51 6.93 7.03 8.53 9.03
PbA)  logK 10.25 11.40 12.01 1224 1251 1321
logB, 15.50 16.91 18.94 19.27 21.04 2224
logKi 521 6.13 6.50 7.82 8.52 8.90
Cd(Il)  logKy 10.11 11.21 12.70 1291 12.35 1331
logp, 15.32 17.34 19.20 20.73 20.87 2221

*Calculated by Fortran program BEST*
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Fig. 3. Plot of G, values for Hammett subsitituents versus
stability constant(logKxy).
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Fig. 4. Species concentration relative to Br-BHE in water solution having 1:1 molar ratio of Br-BHE/Cu(II), Ni(II), Zn(II),

Co(1I), Cd(Il), and Pb(Il) as a function of -LOG[H"].
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