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Stability Studies of Some Fluoroquinolonyl-3
Fluoroquinolonyl-3′′ -
Penicillin Amides in Aqueous DMF Solution in
Presence of Cu(ic)-Ions
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Stability studies of some novel dual action fluoroquinolonyl-3′′ -penicillin amides (1a-e) in aqueous DMF (1:1)
solution has been carried out in presence of Cu (ic) or Hg (ic) ions and their degradation rate was monitored by
UV/Vis spectrophotometric method. The results thus obtained indicate that ciprofloxacin moiety offered greater
stability to the ß-lactam moiety of the hybrid (1d or 1e) than norfloxacin (1a or 1b) in the presence of heavy metal
ion degradation; whereas the degradation pattern of ß-lactam moiety in the hybrids under investigation (1a-e) was
found to be in agreement with the previously reported heavy metal ion degradation profile of the penicillins.
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corresponding cephalosporanic acid derivatives3. Since
no report on stability studies of this class of hybrid
antibiotics was found in literature; therefore it appeared
worthwhile to study the stability of some of these
fluoroquinolonyl-3′-penicillin amides in presence of heavy
metal ions (Cu++ or Hg++) under controlled pH condition
by following UV/Vis spectrophotometric method as
established earlier4-5. The purpose of this study is
therefore to investigate the stability of the ß-lactam moiety
in this group of hybrid antibiotics in presence of heavy
metal ions like copper or mercury.
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solution (50 ml, 1.5 M) of each of the said compounds

COOH

Fig. 1: Fluoroquinolonyl-3′′ -penicillin amides (1a-e)
Compound no. 1a, R= C 6H5CH2, R’= C2H5, Compound no. 1b, R=
C6H 5O-CH 2, R’= C 2H 5, Compound no. 1c, R= C 6H 5CHNH 2 , R’=
C2H5, Compound no. 1d, R= C6H5O-CH2, R’= c.C3H5, Compound
no. 1e, R= C6H5CH2, R’= c.C3 H5
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(1a-1e) under study was then prepared by dissolving the
required amount of the compound in DMF (25 ml) and
subsequently diluted with water to make the volume up to
50 ml under stirring to obtain a clear stock solution.
Cupric chloride or mercuric chloride stock solution (100
ml, 0.01 M) was prepared using AR grade salt. UV
spectral measurements were performed with a Bausch
and Lomb spectronic 21 DB spectrophotometer using
matched 1 cm2 silica cells.
To a gently stirred stock solution (25 ml) of the
compound under investigation study at 24±1°, 2 ml of the
cupric chloride stock solution was added and kept
under stirring. After a regular interval of time, a sample
of the solution under study was withdrawn and its
absorbance was measured at 260 and 280 nm against a
reagent blank in aqueous DMF (1:1) solution; followed
by its addition to the main experimental solution. The
average of two such readings was taken and each
experiment was continued for 6 h. A set of identical
experiments were carried out with each of the
compounds (1a-e) under investigation replacing cupric
chloride solution with mercuric chloride stock solution
and the spectrophotometric degradation curves for each
compound in aqueous DMF (1:1) solution with Cu++ and
Hg++ ions were obtained by plotting the extinction value
at 260 and 280 nm against the time interval. Since the
degradation curves for the compounds under
investigation showed better sensitivity at 260 nm than
280 nm, possibly due to interference of specific
absorption of quinolone moiety; the degradation curves
of title compounds at 260 nm in presence of Cu++ ions
have been depicted in fig. 2. The pattern of
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Optical density at 260 nm

It has been observed from the above study (fig. 1)
that the hybrid molecules incorporating penicillin V or
G and ciprofloxacin (1d or 1e) offer greater stability
than the hybrids of penicillin G or penicillin V with
norfloxacin (la and lb). This could possibly be well
explained on the basis of their complexation with
metal ions due to their respective ionic nature in
aqueous-DMF (1:1) solution, which plays significant
role in the penicillin degradation 7. The identical
experiments carried out in presence of Hg++ ions for
determining the stability of these compounds (1a-e) also
substantiated the said results. The results reported herein
also indicate that ß-lactam hybrids bearing ciprofloxacin
moiety (1b and 1e) showed greater resistance to heavy
metal ion degradation than those of the hybrids
containing norfloxacin unit (1a and 1d) in presence of
heavy metal ions; possibly due to better complex
formation8. The conjugates bearing penicillin V moiety (1b
and 1d) offer more stability in comparison to those of
penicillin G linked hybrids (1a and 1e); whereas ampicillin
moiety in the hybrid (1c) offered better resistance to that
of penicillin V containing hybrid (1b). These observations
are in conformity with the earlier established results of
heavy metal ion and acid degradation profile of ß-lactam
antibiotics1. Furthermore, comparison of the degradation
profile of the ß-lactam hybrids (1a-e) in presence of Cu
(ic) ions with penicillin V (fig. 2) reveals that the hybrid
formation of ß-lactams through amide linkage do not
attribute any resistance to the ß-lactam stability in case of
heavy metal ion degradation.
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Fig. 2: Degradation curve of β-lactam hybrids (1a-e) in presence
of Cu+2 ions
∆ -), 1c (-�-), 1d (-�-), 1e (-� -), penicillin V (-�-)
1a (-�-), 1b (-∆
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degradation curves of these compounds in case of Hg++
ions was observed to be similar to fig. 2 and therefore
have not been reported separately.
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combination containing paracetamol (500 mg) and
aceclofenac (20 mg) is available in the tablet form in the
market. The aim of this work was to develop an RP-HPLC
method with ultraviolet detection for the simultaneous
determination of paracetamol and aceclofenac in
pharmaceutical dosage forms. The present RP-HPLC
method was validated following the ICH guidelines12,13.
Acetonitrile HPLC grade was procured from E Merck
(India) Ltd., Mumbai. Disodium hydrogen orthophosphate
and orthophosphoric acid AR grade were procured from
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E-mail: meyys@rediffmail.com
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injector with 50 µl loop volume. Class-VP 6.01 data station
was applied for data collecting and processing (Shimadzu,
Japan). A Hichrom C18 column (25 cm × 4.6 mm i.d., 5 µ)
was used for the separation.
The mobile phase prepared is a mixture of acetonitrile and
20 mM phosphate buffer (pH 5.0 adjusted with
orthophosphoric acid) (60:40 v/v). It was filtered through a
0.2 µ membrane filter and degassed. Standard stock
solutions of 1 mg/ml of paracetamol, aceclofenac and
etoricoxib were prepared separately using a mixture of
water and acetonitrile in the ratio 1:1 v/v. From the
standard stock solution, mixed standard solution was
prepared to contain 50 µg/ml of paracetamol, 2 µg/ml of
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