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Fig. 1 Potential responses of [(F;-Bz).SnBr,]-based
ISE to carboxylates

pH 3; @ . citrate, A : malate, Bl : lactate, @ : glyco-
late, O : acetate, & : hydroacrylate, [ ] : succinate
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Table 1 Apparent potentiometric selectivity coeffi-
cients of citrate-ISE based on [ (F5Bz).SnBry]

and ES values for reactions of Me,Sn>" with

carboxylates
ES
carboxylate log k'ci;
Csp: C=1:1 Cg:CL=1:2

acetate —0.64 0.065 0.066
hydroacrylate —1.24 0.034 0.029
succiniate —-1.84 0.034 0.060
glycolate —0.76 0.361 0.346
lactate -0.74 0.406 0.323
malate -0.89 0.323 0.294
citrate — 0.703 0.135

ES=X | pHobsd - pHcalc |

KAGAKU Vol. 57 (2008)

BT 2IREARERT. =20k FEF I AR
B (Y a— ik AR, U TBR) T D kgl
M ERTRE ., A F > ORTRTF AT VY 8BA F
v, IoAA v, ZFUTHRICY YERTKFEA U h
IUBBEDEBELEY.

3-2 EBERTOESILEEMHEDORE

TVAFNVARAAV) A F ¥ &—HEDHIVEK LV BOREHE
WD pHIHEICB VT, ZNENDSHM TR BRI T
PAMCT B R oA D id v EE L TR L7 pH
(pHewe) L FEMMD pH A (pHopa) & D ZE DX O A5
% ESfHE LT Table 1IC/RL7z. COEORE SITY R
FNVAZXAV) 4 F VeI NVEVBOMOMEEMNOH%
LhboT, Y a— Vg I ) CIBmROT OB

%Abundance

2 3 4 5 6
-log [H']

Fig. 2 Distribution of species as a function of -log[H "]
in the reaction of dimethyltin(IV) with lactate at 25C
and at 1.0 mol dm * KNO,

Thick curves : dimethyltin (IV) species complexed with
carboxylates ; Thin curves : species including
dimethyltin(IV) and OH ™ ; Broken curves : species
including carboxylates and H' ; Csn/mmol dmfg, C./
mmol dm *: (a) 3,3; (b) 2,4

Table 2 Equilibrium constants for reaction of dimethyltin (IV) with a-hydroxycarboxylates at 25°C and at 1.0 KNOs

log By,," log K"

p Chemical equation

glycolate lactate glycolate lactate
0 1 1 3.62 3.64
1 1 2 10.30 10.70 SnMe,’ " +2 Hhe = [(SnMey) (Hhe) (he)] " +H” 3.06 3.42
2 2 2 17.40 17.60 2 SnMe,” " +2 Hhe = [(SnMey)o(Hhe)o]*" 10.16 10.32
2 0 2 10.80 10.90 [(SnMey)s(Hhe)o]*" = [(SnMey)s(hc),]® ™ +2H" 6.60 6.70
2 -1 2 7.19 7.44 [(SnMey)s(he)s]*" = [(SnMey)o(he) (H_jhe)] " +H" 3.61 3.46
2 -2 2 2.07 2.17 [(SnMey)s(he) (H_;he)] ™ = [(SnMey)o(H_he)o] +HY 5.12 5.27

a) Byy=[(SnMe,) H,(hc),1% """ /[SnMe," 1 [H" 1" [hc 1"; b) K : equilibrium constant for the left reaction
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The liquid-membrane ion-selective electrode based on bis(pentafluorobenzyl)tin(IV) dibro-
mide showed higher selectivities to o-hydroxycarboxylates than to other carboxylates without any
hydroxyl group and those with a f-hydroxy group. The calibration curve for citrate was linear
over a range of 10 * to 10 * mol dm ° with a potential slope of —60 mV/decade. The equilib-
rium study on the complexation between dimethyltin(IV) and a series of carboxylates indicates
the formation of stable, neutral and dimeric complexes only with o-hydroxycarboxylates,
[(MesSn)s(H- hc)s] {(H- he) *: species formed by deprotonation of o-hydroxycarboxylates
(hc ) at «-OH groups}. The corresponding species may be spontaneously formed as electroac-
tive species in the liquid membrane containing bis(pentafluorobenzyl)tin(IV) dibromide and
acquire the selectivity to o-hydroxycarboxylates.

Keywords : ion-selective electrode ; organotin (IV) compound ; citrate ; o-hydroxycarboxylate ;
electroactive species.



