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Hydrolysis of 5-Chloro-7-iodo-8-quinolinol Conjugates
catalyzed by Metal Ions
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Glucuronide (CF-G) and sulfate (CF-S) of 5-chloro-7-iodo-8-quinolinol were hydro-
lyzed in water in the presence of metal ions at pH 7. In this conditicn, CF-G was hy-
drolyzed more easily than CF-S. The rate of the hydrolysis, pseudo-first order reaction,
was in parallel with the stability constants of 8-quinolinol-metal complexes. The rate
of hydrolysis increased with reduction of concentration of H+ and tris buffer suppressed
the:-hydrolysis of CF-G. These results suggest that metal catalyzed hydrolysis of CF-G
and CF-S was derived from the formation of complexes between the conjugatés and metal
ions.

During the study on the metabolism of 5-chloro-7-iodo-8-quinolinol (chinoform; CF), it
was found that CF glucuronide (CF-G) and sulfate (CF-S) were hydrolyzed in a rat body.?

On the other hand, some investigators had reported the metal-ion catalyzed hydrolysis
of glucosides® and sulfates® of 8-quinolinol, and CF-S.%

In this work, the hydrolysis of CF-G and CF-S was exammed in the aqueous solution con-
taining Cu?*, Ni?+, Zn*¥, Mg~+ and Ca?*,

Materials and Instruments

CF-G and CF-S used were synthesized according to Matsunaga’s . and Chen’s methods
All nitrates of metal ions, Cu(NO;)y, Ni(NOy),, Zn(NO,),, Mg(NO,),, and Ca(NOy),, and tris-
(hydroxymethyl)aminomethane (tris) were reagent grade. Phenolphthalein mono-glucuronide
was purchased from Chugai Pharmaceutical Co. Determination of CF-G and CF-S was per-
formed with Du-Pont 830 Liquid Chromatograph.®

Solutions for reaction were prepared as follows: CF-G, CF-S or phenolphthalein mono-
glucuronide was dissolved in dist. water in concentration of 1 X 10~3u. FEach nitrate of metal
ions was dissolved in dist. water in concentration of 1x10~1m, except Cu(NO,),, which was
2Xx10~2w. The pH of the solution was adjusted with HCI or NaOH to the values descrlbed in
the text.

General Procedure

To 0.5 ml of CF-G or CF-S solution, 0.25 ml of Water (or 5 >< 10-2m tr1s buffer, pH 7) was added At 37°,
the solution was mixed with 0.25 ml of a metal nitrate solution, which was warmed at 87° and incubated.
After 15, 30, 60, 90, and 120 minutes, 8 ul of the solution was injected into a hxgh speed hquld chromatograph
according to the condmon reported before.®
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Fig. 1. Hydrolysis of CF-G with Metal
Ions at pH 7 ‘
final concentrations: CF-G; 5 X 10—y,

Ca(NOs)s, Mg(NOy),, Zn(NOy), and Ni(NO;),;
2.5 X 10724 Cu(NOy),; 5 x10-3u
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Fig. 3. Pseudo-first-order Plots of Data
in Fig. 1
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Fig. 2. Hydrolysis of CF-S with Metal
Ions at pH 7
final concentrations: CF-S; 5 X 10—*x

Ca(NO;),; Mg(NOs),, Zn(NO;), and Ni(NO;),;
2.5 x 1028 Cu(NO,),; 5 X 10~-*u
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Fig. 4. Hydrolysis with Ni2+ at pH 7

in the Presence(—@—) and in the
Absence (---(O---) of Tris Buffer
final concentrations: CF-G; 5 x 10~4m

Ni(NOg)y; 2.5 x102m
Tris; 1.25 X 10—2u

.TasLe I. Hydrolysis Rates (%) of CF-G and CF-S with Ni*+ at pH 2, 5, and 7

Incubation P CF-G CF-S iy

time (min) pH 2 pH 5 pH 7 pH 2 pH 5 pH 7
15 9 40 53 0 4 9
30 . 13 54 67 0 6 13
60 16 74 79 0 6 14
90 17 87 93 0 7 14

final concentrations: CF-G or CF-S; 5 X 10~4M Ni(NOj),; 2.5 X 10~2u
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Results and Dlscussmn

Both CF-G and CF-S were hydrolyzed in water at pH 7 in the presence of metal ions (Fig.
1, Fig. 2). It was noteworthy that in this condition, CF-G was hydrolyzed more easily than
CF—S although in the case of Cu?*, hydrolysis was too fast to be compared.

The rate of hydrolysis was in parallel with the stability constants of 8-quinolinol-metal
complexes (Cu*>Ni*>Zn*>Mg*>Ca?"). Similarly to Cu**-catalyzed hydrolysis of gluco-
side® or sulfate? of 8-quinolinol, the pseudo-first order rate reaction was observed with CF-G

Fig. 3

e C(Zntrary to the acid hydrolysis, the rate of metal catalyzed hydroly31s of the conjugates
increased with reduction of concentration of H+ as shown in Table I. When pH was above 7,
the precipitates of hydroxide disturbed the hydrolysis.

It has been proposed that Cu**-catalyzed hydrolysis of glucoside® or sulfate® of 8-quinoli-
nol was derived from it’s formation of complex with Cu?*. In this experiment phenolphthalein
mono-glucuronide, as a reference, was not hydrolyzed with those metal ions. . Moreover tris
buffer suppressed the hydrolysis of CF-G (Fig. 4). These results suggest that the similar char-
acter of CF causes the hydrolysis of CF-G and CF-S with metal ions.

It is interesting that metal compounds were prescribed with many SMON (Subacute-
myelo-optico-neuropathy) patients.” The possibility that CF conjugates, which have been
once produced in a body, are hydrolyzed again in the presence of metal ions, is- Worthy of consi-
deration.
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