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ABSTRACT

In this work, derivatives of ciprophlaxine drugsdamefenamic acid were synthesized, tested for actktial
activity. A new series of ciprophlaxine drugs andfemamic acid derivatives were synthesized via ensdtion reaction

to produce nine derivatives compounds [1-9] angraphlaxine derivatives [1-5] and mefenamic denxes [6-9].

The new drugs derivatives [1-9] have been evalufttetheir antimicrobial activity against variousagn positive
and gram negative bacteria which was comparaléettuity of past studies (ciprophlaxine and mefemnAll the newly
synthesized drugs derivatives were identified bgctp —methods like (FT.IR- spectra and H.NMR s@dcs chemical

indicators for synthesis of new derivatives
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INTRODUCTION

The ciprophlaxine drug is a group of antibioticatthas increased in applications in recent yeasskihown as a
major class of antibacterial agents and widely usetleat patients with infections. Due to the @asing of resistance of
various infections by bacteria and fungi to antiisi several works and studies described varicethoas to synthesis its

derivative$§®.

Mefenamic acid derivatives are very promising prtipe regarding biological activities as shown iterhture

survey.

Because of resistance to some of antimicrobial t3gamd increasing of infectious diseases we neeatistmver
new chemotherapeutic agents to overcome the enmrgdmesistance the antibiotics have been apprioreleatment of
infections continuous ambulatory peritoneal diayisifections, skin structure infections diarrhef@ation which works by
interfering with the bacteria cell wall formatioausing it to rupture and killing the bactétfaIn this work, ciprophlaxine

and mefenamic acid have been incorporated to sigferocycles which increased of its biologicahatti

EXPERIMENTAL PART

Materials and Instruments

All synthetic works were carried out by using ladttory reagents and analytical grade solvents, @cstiivents

and reagents were purified and dried accordingtdodsird procedure. The progress of all reactions mvanitored by
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TLC- Technique.

The chemical materials that we used from (FlukaHBDBompany and ciprophlaxine drug from samara fgcto
The FT.IR- spectra were recorded by KBr disk usinBerkin — Elmer 1600-series H.NMR- spectra weoanded by
using DMSO- as a solvent in Jordan University.Atllbgical studied and measurement of bacteria @drout in bio-Lab
in Faculty college.

General Methods (Synthesis of Ciprophlaxine Derivaves)®: Compounds [1-5]

A mixture of ciprophlaxine (0.01mole) and thiosearlzazide (0.01mole) was refluxed in ethanol in @nes of
POCE for (3hrs).,completion of reaction was monitoredTd_C- plate., solid was filtered and recrystaltize yield ( 86%
) ciprophlaxine derivative compound [1]., which sitved in (3ml) HCI and sodium nitrite solution (@5) C then 4-
methyl Phenol was added to mixture, after (48hti&réd and recrystallized to produced ( 84 %) atriaxine derivative
[2]. (0.01mole) of compound [1] refluxed with beldehyde (0.01mole) in presence of ethanol with drofglacial acetic
acid for 2hurs to yield ( 82% ) of ciprophlaxinerigative compound [3].

A mixture of ciprophlaxine (0.01mole) and (0.01mote thiourea (0.01mole) of thioacetamide) respetyi
refluxed for (4hrs) in presence of (5ml) of sultuecid to yield ( 84 % 82 %) of ciprophlaxine datives compounds [4

and 5] respectively.
General Methods (Synthesis of Mefenamic DerivativgsCompounds [6-9]

A mixture of mefenamic acid (0.01mole) and thiosearbazide (0.01mole) was refluxed in presence lodredl
with PoC} for (3hrs)., completion of reaction was monitod TLC- Plate., the solid was filtered and recrligied to
yield (80 %) of mefenamic derivative compound [6lhich nitrite in (0-5)C after that, 4- methyl Phenol added to mixture

to yield (88%) of mefenamic derivative compound [7]

A mixture of (0.01mol) compound [6] and P- hydrokxgnzaldehyde (0.01mole) refluxed in presence fudredl
with drops of glacial acetic acid for (2hrs) tolgi€85% ) of mefenamic derivative compound [8].

While mefenamic derivative compound [9] preparashfrreaction between (0.01mol) of mefenamic acic wit
(0.01mole) of ortho- phenylene diamine in presesfdéthanol with (4N) of HCI and refluxing for (4hr&o yield (80% ) of

mefenamic derivative compound [9].
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Figure 1: Synthesis of Ciprophlaxine Derivatives [15]
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Figure 2: Synthesis of Mefenamic Derivatives [6- 9]

RESULTS AND DISCUSSIONS

In this study, derivatives of ciprophlaxine drugdamefenamic acid were synthesized which incorbdratith
heterocycles of sulfur like (thiadiazolémidazole....) and with active groups like (imine gpo azo group

thiosemicarbazide) which due to it has Pharmacaligplications and biological activity.

The derivatives [1-9] have been characterized gnmibal techniques like (FT.IR and H.NMR)- spectrithw
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melting points and other studies
The FT.IR- Spectrum

Showed appearance of many absorption bands iedicatynthesis of derivatives [1-9] and all datdusictional

groups shown in table 1

Table 1: FT. IR- Data (Cm™) of Drugs Derivatives

Comp.
No.
[1] (C=N)endo thiadiazolel605, (NH): 3240, 3255.,(-CO-)Keton in ciprophlaxing718.

[2] (C=N) endo thiadiazolel608., (-N=N-) 1440., (-OH) 3420, (-CO-) Keton in ciprophlaxind716.
[3] (C=N) endo thiadiazolel 610, (-CH=N): 1628, (-CO-) keton in ciprophlaxinel715.

[4] (C=N) endo cycle 1612., (NH): 3280, 330Q.(-CO-) keton in ciprophlaxinel714.

[5] (C=N) endo cycle161Q, (CH) aliphatic 2975, (-CO-) keton in ciprophlaxinel715.

[6] (C=N) endo thiadiazolel 608, (NH): 3260, 3285.

[7] (C=N) endo thiadiazolel614, (-N=N-): 1470., (-OH) 3420., (CH) aliphatic2995.

[8] (C=N)endo thiadiazolel61Q, (CH=N): 1630. (OH): 3400.

[9] (C=N) endo imidazole1612, (NH): 3190.

l. R oy (Only Important Groups)
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Figure 3: FT.IR of Compound [2]

Figure 4: FT.IR of Compound [3]

Figure 5: FT.IR of Compound [5]
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Figure 7: FT.IR of Compound [7]

The H.NMR- Spectrum

Which gave good evidence to synthesis of derivatittrough disappearance of absorption bands in some
compounds and appearance of other derivatives whiehto formation of derivatives., all signals ateda Analytical in
table 2.

Table 2: H. NMR- Data (b PPm) of Derivatives

Cﬁ?p' H.NMR- Data (Only Important Peaks)
[1] 5.45(NH,) 5.12(NH) (081-1.42) for (CH) alkane of cycles., (6.9 20)phenyl ring.
[2] 9.3(OH), 0.98(CH), (0.78 -1.34) for (Ck) alkane of cycles, (6.83 -7.5)phenyl ring
[3] 8.2(CH=N) imine, (0.82- 1.30)for (Chl alkane of cycles, (6.92-7.45) phenyl rings.

o

[4] 5.24(NH,), (0.91- 1.48)for (CH) alkane of cycles, (6.85- 7.23) phenyl ring.

[5] 0.97(CHg), (0.98 -1.37)for (Ch) alkane of cycles, (6.87- 7.46) phenyl ring.

[6] 5.62(NH,), 5.13(NH), (0.83, 0.98)for (CHigroups, (6.72- 7.26) phenyl groups

[7] 10.4(0OH), (0.92- 1.22) for (Ck) groups, (6.5- 7.47) phenyl groups.

[8] 9.4(0OH), (0.841.02) for (Ch) groups 8.32(CH=N) imine, (6.77- 7.36) phenyl gyreu
[9] 5.11(NH), (0.78 0.95) for (CkJ groups, (6.82- 7.8) phenyl groups.

-

ARA=ER

Figure 8: H.NMR of Compound [2]
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Figure 9: H.NMR of Compound [3]
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Figure 10: H.NMR of Compound [6]
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Figure 11: H.NMR of Compound [7]

Analytical Measurements
Their melting points, products %, color are listedable 3.

Table 3: Physico- Analytical Data of Derivatives

Comps. No.| M.P (C°) | Yield % Color
[1] 229 86 Pale yellow
[2] 245 84 Pale orange
[3] 236 82 Yellow
[4] 216 84 Pale green
[5] 208 82 Yellow
[6] 157 80 Pale yellow
[7] 197 88 Orange
[8] 184 85 Yellow
[9] 176 80 Yellow

Biological Study

Bacteria supplied from bio- Lab in Faculty of Edtioathe derivatives of ciprophlaxine and mefenaadi [1-9]

were screened for their antimicrobial affects agaithiree Gram- positive organisms nameBaghylococcus aureus
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Streptococci and Bacillus. SPP) and four Gram- negative organisnisdoli, Klebsiella pneumoniae, Pseudomonas. SPP

and Shigella dysenteriae).

Antibacterial activity was determined by measuting diameter (mm) of zones showing extent of intdhieach

sample was (150 pg) the same procedure was ddriplicate.

From the results it is observed that all derivatighowed good activities against most of the Grawsitive and
Gram- negative strains., but ciprophlaxine derxedi[1, 2 and 3] exhibited better activity againgist of the Gram-
positive and Gram- negative strains compared teraflerivatives due to its structures which conthiadiazol ring**®
consequentlythese compounds become more effectipeecipitating proteins on bacteria cell wallgga atoms (sulfur
and nitrogen in their structur&$)'” from hydrogen bonds with cell wall protein andtdeging the cell membrane Tables
1 2 and Pictures (1) (2).

Table 4: Antibacterial Activity of Compounds 1-9
against Gram- Positive Bacteria (+)

Gram(+) Bacteria / Diameter of Zone (Mm)
SIS SERIIDEETHS Streptococci | Bacillus. SPP
Aureus
Compound[1] 22 16 16
Compound|[2] 26 18 18
Compound][3] 24 18 16
Compound[4] 20 16 16
Compound|[5] 20 16 16
Compound|[6] 16 12 12
Compound|[7] 18 14 14
Compound][8] 18 14 12
Compound[9] 16 14 12

Table 5: Antibacterial activity of compounds [1-9]
against Gram- negative bacteria (-)

Gram (-) Bacteria / Diameter of Zone (Mm).
SRS Pseudomnas. SPH Shlgellg Klebsiella Pneumoniae| E-Coli
Dysenteriae

Compound[1] 28 24 18 16
Compound|[2] 34 30 24 16
Compound[3] 30 26 24 16
Compound[4] 24 24 18 14
Compound[5] 24 24 18 12
Compound[6] 22 18 16 12
Compound[7] 24 20 16 12
Compound[8] 22 18 16 8
Compound|9] 20 14 12 6
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Figure 12: Inhibition Zone on Streptococci Bacteria
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Figure 13: Inhibition Zone on E- Coli Bacteria
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