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Complexation reaction of organotins with 3-hydroxyflavone and
its application to their fluorometric determination
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The kinetics and thermodynamics of the complexation reactions of monophenyltin
(MPT), dimethyltin (DMT), dibutyltin (DBT), diphenyltin (DPT), trimethyltin (TMT),
tributyltin (TBT) and triphenyltin (TPT) with 3-hydroxyflavone have béen studied, and
the results were applied to the fluorometric determination of organotins. The observed
rate constant for the reactions hardly depended on the differences in the number and
kind of organic substituent at tin. However, because the stability of the complexes was
incresed in the order MPT >DPT > TPT for phenyltins and DPT >DBT > DMT for di-
substituted organotins, these differences were applied to the fluorometric determination
of organotins. In the determination of the respective mono- and di-substituted organ-
otins, MPT up to 5 uM, DMT up to 3 uM, DBT up to 4 uM and DPT up to 3 uM could be
determined with a detection limit of 10, 20, 20 and 30 nM, respectively, and the tolerance
level of trisubstituted organotins was relatively high. Noticeably, the presence of more
than a 100fold amount (by molarity) of TMT was successfully tolerated in the determina-
tion of 0.5 UM of any mono- or di-substituted organotin.

Keywords : complexation of organotins with 3-hydroxyflavone; fluorometric determina-
tion of organotins.
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Table 1 Spectral characteristics and formation constant of 1 : 1 complex

Absorptiometry” Fluorometry”
RS o/ £/10° VA S |
nm M lem™ ! logk™ - logK m om f logK™ logK
DMT 400 1.28 0.82£0.03 10.3%0.1 400 458 1.21 1.02 = 0.03 10.6 £ 0.1
DBT 400 1.57 2.06 006 11.5=0.1 403 458 1.00 2.23 = 0.03 11.8 £ 0.1
DPT 400 1.87 2.78 £0.08 12.2*0.1 400 446 18.4 2.84 = 0.05 124+ 0.1

a) Conditions: Cs, = 0.2 mM; Cr. = Cs,/10; methanol, 50%v/v; 256C;I=1M.
b) Conditions: Cs, = 0.2 mM (DMT, DBT), 0.02 mM (DPT); C. = Cs./10; methanol, 50%v/v; 25C; I=1 M.

c) Relative to DBT complex.
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Table 2 Fluorescent characteristics and optimal
. o

conditions
RuSn  Ae/nm  Aew/nm  C/10*M pH  f
MPT 400 442 1.0 0.7 1.64
DMT 400 460 2.0 4.0 1.3
DBT 402 462 2.0 3.2 1.00
DPT 400 455 3.0 1.7 1.87

a) Conditions: Cs, = 2 UM; methanol, 50% v/v;
25C. b) Relative to DBT complex.
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Fig. 1 Effect of pH on the fluorescence intensity of
organotin complexes with 3-hydroxyflavone

Organotins: MPT (Vv); DMT (O); DBT (&); DPT
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Fig. 2 Effect of pH on the observed rate constant
for the reactions of organotins with 3-hydrox-
yflavone

The conditions-except pH and symbols are the same

(LJ). The conditions are the same as those in as those in Table 2 and Fig. 1, respectively.
Table 2.
Table 3 Effect of diverse organotins on the determination of 0.5 uM of respective organotins
RS Tolerance ratio ([diverse organotin]/[R,Sn])
a1 N
MPT DMT DBT DPT TMT TBT TPT
MPT — 14 10 0.2 100” 100” 30
DMT 0.6 — 0.05 1 » 100” 10 50
DBT 0.06 0.08 — 0.1 1007 8 10
DPT . 0.04 2 0.1 — 100 10 10

a) Maximum ratio examined.
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