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Abstract: This study has been described the metabolism and excretion in a healthy male urine collected for

JE o

26hrs after oral administration of diclofenac. To detect conjugated metabolites of diclofenac, urine sample was
acid-hydrolyzed under the conditions of 6M-HCI at over 110°C for lhr. During the acidic hydrolysis process,
diclofenac and its metabolites were converted into their corresponding lactam-ring through dehydration reaction.
As results of chemical conversion by means of hydrolysis, the structures of diclofenac and its metabolites were
also changed acidic to basic forms. However, lactam-ring was degraded by hydroxyl ion at basic condition.
Thus, the extraction rate of dehydrated diclofenac and its metabolites was not favored at basic condition. For
the determination of trace amounts of diclofenac and its metabolites in urine, trimethylsilylation (TMS) with
MSTFA was applied and followed by analysis with gas chromatograph-mass spectrometer. In this study, four

metabolites that are formed by the hydroxylation of parent drug were mainly detected. Each metabolite was
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tentatively identified by both interpretation of mass spectra and comparison with previously reported results.

In addition, time profile of urinary excretion rate for parent drugs and metabolites was studied. Finally, the

metabolic pathway of diclofenac was suggested on the basis of the elucidation of its metabolites and excretion

profiles.
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Fig. 1. Sample preparation for analysis of diclofenac and its
metabolites by GC-MS.
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Fig. 2. Dehydration of diclofenac resulting from 110°C heat
conditions and in the presence of 6M-HCI.
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Fig. 3. Total ion chromatograms of 1-(2,6-dichlorophenyl)-2-indolinone and diclofenac-OTMS (A), and 1-(2,6-dichlorophenyl)-

2-indolinone (B).

Vol. 21, No. 6, 2008



514

e 9] diclofenac 2 % 4

RT)S ZAFsHIh,

Iy 2
ol
ok

18

m e
o
+ o
5
n[m ol
>,
; é

Z dclofenace] F&
oA =T} AR 9] A4S flE
EE55 AAsE HHol
oA BAAEE EFAE Hof
o] = @ 3}t}. Diclofenac®] 73
g A3 TxE o
7FERE] FoE o]E 4 I e
. BFAI R WskE gerd) o] diclofenac
Z70ME OH o] & 1 olaf 2rekdto] )
o]4 ¢ EH«] olu it FE R F& o] Aok m
Z}A oxindole TZZ 13t &2 pK ks 2 &9
9] diclofenac®] F&&-2 2318 pH 10013 A =
F48] 72890, pH 3, 6 2 9 27X E pH7
S7rREE A3 sk 2o e

o W
x N
(=
X b
°E
f

i

A

Mo off kIt £ ob X
%0 % e 2o oo
CR

ol OOy
Fﬂﬂ' il Hﬂiow)-"
rﬂ thzéf‘.zm
T
m\moﬁiﬁﬂﬂﬂ
N oL
)
\il

sl
i

Ch(Fig. 4). F2&S A 43 21 A5 ojA
pH 3 270X F&80] 7P £& ZeR L}-E}‘;,%O

w, AAl GCMS 4

CEL

o] g - T

35 4

3
25 A
2 4
15 A = DCF/L.S
1
0.5 1
0 -

pH3 pH6 pH9 pH 12

DCFIL.S

Fig. 4. Diagram of 1-(2,6-dichlorophenyl)-2-indolinone extracted
with EA at pH 3, 6, 9, and 12 after acid-hydrolysis.
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Fig. 5. Total ion chromatogram obtained from a urine sample collected after 3 hr of oral administration. Peaks identified are
as follows; 1. 1-(2,6-dichlorophenyl)-2-indolinone-(OTMS), 2. 1-(2,6-dichlorophenyl)-4'-hydroxy-2-indolinone-(OTMS),, 3.
1-(2,6-dichlo-rophenyl)-3'-hydroxy-2-indolinone-(OTMS),, 4. 1-(2,6-dichlorophenyl)-5-hydroxy-2-indolinone-(OTMS),, 5.
1-(2,6-dichlorophenyl)-4',5-dihydroxy-2-indolinone-(OTMS);.

Table 1. GC-MS data of derivatized 1-(2,6-dichlorophenyl)-2-indolinone and its metabolites converted by acidic hydrolysis

OTMS-Derivative MW (ﬂl) (M-15)* Chara?f};'zs)m fon
1 1-(2,6-dichlorophenyl)-2-indolinone-(OTMS) 349 14.07 334 190, 314
2 1-(2,6-dichlorophenyl)-4'-hydroxy-2-indolinone-(OTMS), 437 15.50 422 190, 402, 437
3 1-(2,6-dichlorophenyl)-3'-hydroxy-2-indolinone-(OTMS), 437 15.61 422 190, 402, 437
4 1-(2,6-dichlrophenyl)-5-hydroxy-2-indolinone-(OTMS), 437 15.79 422 278, 402, 422, 437
5 1-(2,6-dichlorophenyl)-4',5-dihydroxy-2-indolinone-(OTMS); 525 17.51 510 278, 452, 490, 525

*MW: molecular weight

*RT:

retention time

Analytical Science & Technology
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