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Synthesis of Prodrug Ciprofloxacin Procain Male amide Polymer
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Abstract

In this research, two new drugs were bonded through amide attachment using Maleic
acid as aspacer binder ,produced di prodrug such as Procain and Ciprofloxacin.
SinceProcain has localanesthetic action.and Ciprofloxacin as antibacterial drug was
reacted with Maleicanhydride and free Procain oil produced amide attachment, the N-
ProcainMaleamic acid (1) was converted to its acyl chloride by using thionyl chloride (2)
then reacted with ciprofloxacin to obtain amide bond as a new prodrug (3), then
polymerized free radically to obtain prodrug polymer(4) which was studied by controlled
drug release in different pH values at 37C° ,to improve their characteristic and to
minimize the side effect of the drug to be broad spectrum activity as atherapeutic
material. This mutual prodrug was used with another biological active drug instead of
single action. The prepared prodrug polymer(4) was characterized by FTIR , '"H-NMR
,and UV spectroscopies ,the physical properties were determined was measured .The
good results were obtained as sustained release of ciprofloxacin with broad spectrum
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antibioticbiological assay were conducted for prepared prodrug polymer using. The
prepared prodrug showed high biological activity against E.coli, staphylococcus aureus
and pseudomonas acuroginosoma.The prepared prodrug appear high biological activity,
compared with standard Gentamycin.
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Introduction anhydride, maleic acid has few
applications. In industry, maleic acid is
derived by hydrolysis of maleic
anhydride, the latter being produced by
oxidation of benzene or butane. !
Maleic acid is an industrial raw material
for the production of glyoxylic acid by
ozonolysis. ! Maleic acid may be used
to form acid addition salts with drugs to
make them more stable,.

Maleic acid or cis-butenedioic acid is an
organic compound that is a dicarboxylic
acid, a molecule with two carboxyl
groups. Its chemical formula is
HO,CHC=CHCO;H. Maleic acid is the
cis-isomer of butenedioic acid, whereas
fumaric acid is the trans-isomer. It is
mainly used as a precursor to fumaric
acid, and relative to its parent maleic
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Ciprofloxacin hydrochloride, > * I a C17H,sFN303°HCI*H,Oand its chemical
fluoroquinolone, is the structure 1s asthis work aimed to
monohydrochloride monohydrate salt of synthesis of  ciprofloxacinprodrug
1-cyclopropyl-6-fluoro-1, 4-dihydro-4- through amide bonds to obtain the new
ox0-7-(1-piperazinyl)-3- prodrug with controlled sustained drug
quinolinecarboxylic acid. It is a faintly release of a mutual drugs which have
yellowish to light yellow crystalline the two biological action in the same
substance with a molecular weight of time!*'% .

385.8. Its empirical formula is

O
-~ 'J:L“ COOH
N ]f || sHCIeH, O
1
HM M e
.&.
CiprofloxacinHydrochloride """ '?
Experimental work VIS.Spectra were recorded by

Shimatzu."H NMR spectra were

Materials and Instruments recorded on Shimadzu

- 6
Maleic anhydride waspurchased from Spectrophotometer in DMSO-d".
BDH, Ciprofloxacin and Procain were Melting point were determined on Callen
purchased from Aldrich, and DMF was Kamp MF.B-600 melting point
obtained from Merck. All chemical apparatus.
mat.erials.were used without further Ascending TLC was run on silica
purification. gel F254, pre-coated aluminum sheets.
FTIR spectra were recorded by a4300 The ﬁnal.products and their
ShimatzuSpectrophotometer.UV- intermediates were detected by
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irradiation with UV light by using the
UV light detector (254). The
Chromatograms were eluted by
Dichloromethane solvent

Synthesis of N-procaine Maleamic acid

1 !/13.15]

(2.12gm, 0.02 mole) of maleic
anhydride was dissolve in 10ml of
methylene chloride , and (2.98 gm,
0.02mole) of Procain oil was added with
stirring about 1 hr. The white precipitate
was filtered off, washing with ether. The
white prodrug wasrecrystallized, the
yield of the product was 82%, m.p =239-
240 °C.

Synthesis of N-ProcainMaleamic acid
chloride (2) with Ciprofloxacin (3)

The prepared compound (2) as acid
chloride derivative (2.9 gm, 0.003mol)
was dissolved in (10 ml) of dioxane
(1gm, 0.003mol)of ciprofloxacin was
added in the presence of triethylamine
(1ml).The mixture was stirred for about
2 hr. at 50°C, the solvent was distilled
off under vacuum.The yellow product
was obtained, washed with ether for
several times, and dried at room
temperature. The yield was 65%, m.p
=52-55 °C. RF=0.61 in dichloromethane.

Synthesis of N-Procain Male amide
Ciprofloxacin amide

( 1.42gm , 0.007mole )of prepared N-
ProcainMaleamic acid chloride was
dissolved in 5ml of DMF , ( Iml)
ofThionyl chloride was added drop wise
with a vigorous stirring at 0 °C, the
mixture heated at 50°C for 3 hr. ,distilled
of and the mixture was concentrated
under vacuum ,then the yellow product
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was obtained with 80 yield %, m.p =
200 °C.

Polymerization of prodrug monomer (3)

to polymer (4)

In a screw capped polymerization bottle
I gm of monomer (3) was dissolved in
10 ml of DMF ,(0.05%) of the monomer
weight of dibenzonyl peroxide was
addedas an iitiator , then the bottle was
flashed with nitrogen for 10 min. inside
a gloves box and firmly stopped , the
solution was maintained at 90°C .The
mixture was concentrated under vacuum
, the viscous yellow polymer was
obtained , washed with ether and dried ,
the yield was 70%.

Controlled release study

A 100mg of modified polymer was kept
in acylinder containing of 100ml of
buffer solution at 37 C° without stirring
.the sample was periodicallywithdrawn
andanalyzed byUV.Spectrophotometer at
suitable (271nm and 210 nm) for every
prepared sample to determine the
amount of the released of ciprofloxacin
from prodrug, directly from the software
built for many times using different pH
values.

Result and Discussion

In this work, the new prodrug polymer
was prepared according to the following
steps:-

a- Ring opening of maleic
anhydride by Procain as amino
drug, which introduced in a
nucleophilic attack on carbonyl
group of Maleic anhydride
producing compound (1).
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b- Conversion of prepared
compound(1) to its
corresponding acyl chloride(2)
by using Thionyl chloride
Substitution of compound (2)
with ciprofloxacin through amide
attachment

smaadlly (aaldl 23all 20145 LasSh o slal Zyidal) 2] jal) Alnall

d- Polymerization of compound (3)
free radically by using dibenzoyl
peroxide as an initiator

CIPROFLOXACIN

Polymerizaton j Dibenzoyl peroxide

OH

A

N7 o

e}

Mli< O OF
\o““”di))L o

“

Scheme (1)

Antibacterial assay

The inhibitory effect was done for
prepared Cipro chitosan prodrug in the
growth medium at concentration mg/ml
of nutrient agar in petri dishes. The agar
was inoculating the bacteria plugged out
front old culture of  E.coli,
staphylococcus and  pseudomonas
aecuroginosa,on nutrient agar the plate
incubated at(37C°) and the colony was
estimated by measuring perpendicular
diameter of colony, compared with
Gentamycin, the analysis of variance to
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show the statistical significance of the
data as shown in Table(2),it appeared
high biological activity, it inhibit the
growth of gram negative bacteria with
high effective of used as antibacterial
medicine, alsoit is suggested to play as
an important role in antimicrobial
activity, with high successfully control
with more development as a new
derivative. with two different activities.

The certificate ofanalysis explain the
data below:-
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Biological assay forCiprofloxacinProcainMaleamideprodrug polymer (4)
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Fig.(1) FTIR spectrum of prodrug polymer
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FTIR spectrum, Fig(1l)showed the main
absorption of formation of amide group
at 3200cm'due to stretching NH amide
of Procain amide ,and at 1651 cm” of
C=0 amide ,and the other 1618 cm’
due to the C=O Ciprofloxacin and the
other carbonyl group of N-Ciprofloxacin
amide was appeared at 1623cm™ the
band at 1714 cm™ indicated the presence

1.33:1
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of C-N, The band at 1600 cm’ was
observed for C=C aromatic ring in
Ciprofloxacin and Procain.

'H-NMR Spectrum, Fig (2) showed the
main signals as shown in the structure
below:-

.08

4.12
1.33:1.08

N

Fig (2) '"H-NMR Signal
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'"HNMR Spectrum of polymer (4)

=—4—pH1l1l -—@=—PH7.4

MOLE FRACTION

Fig (3) Controlled drug release of polymer (4)
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