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ABSTRACT

Reaction of 1-cyclopropyl-6-flouro-1, 4-dihydro-4oxo-7- (1-piperazinyl)-3quinolone carboxylic acid (ciprofloxacin)
with The benzyl chloride in presence of base triethylamine,with introduction of amide group in ciprofloxacin to form
new benzyl derivative of 1-cyclopropyl-6-fluoro-4-oxo-7-[ 4-(phenyl carbonyl) piperazn-1-yl]-1,4-dihydroquinoline-
3-carboxylic acid(Cip-d) and their Cu(ll) and Co(ll)complexes were established on the basis of spectral studies
1IHNMR,IR,Mass spectroscopy .
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INTRODUCTION

The emergence of bacterial resistance to diffectagses of antibacterial agents, such as B-lactaisplones
fluroquinolone and macrolides, is an alarming peoblthat seriously affects human hedlth To combat this
situations, humorous efforts have been made indtheelopment of new approaches to treat bacterfattions,
particularly for therapeutics with novel mechanissfisiction and little or no cross resistaffcd. As a result, new
antibacterial agents against hospital- acquire@nGpositive bacterial pathogéhsespecially against methicillin-
resistance staphylococaus aureas (MRSA) and vargosamgsistance enterococci (VRE), have becomecémtre
of attention in this highlighted research fieffCiprofloxacin hydrochloride, second-generation glone
antibiotic, is active against both Gram- positivel &i5ram-negative bacteria. It functions by inhil@tiDNA gyrase,
a type Il topoisomerase and topoisomerase 1V, ergymecessary to separate bacterial DNA, therelilyiiimy cell
division ' Ciprofloxacin has been approved for the treatmeninfections, especially urinary tract infections,
prostatitis, shigellosi§"® 9. It has also been found to show anti-tumaetivity against P388 leukemia
(Yamashita et al., 1992).ciprofloxacin is quinolaireig having a bicyclic ring structure having carjgo group at
position 3,a keto at position 4 ,a fluorine atonp@asition 6 and nitrogen hetrocycle moiety at gifjon..The nature
of substitute at C-7 position has a great on pgtesgectrum ,solubility and pharmacokinetics, Cilaxacin have
nitrogen heterocyclic linked to the C-7 positionoefinolines ring through the heterocyclic nitro®Hextensively
investigate substituent at N-H in piparizin respgghificant modification. Structure of Cip-D is fdlow. Early we
isolate the Cip-D by theeaction of 1-cyclopropyl-6-flouro-1, 4-dihydro-4oXe (1-piperazinyl)-3quinolone
carboxylic acid (ciprofloxacin)with the 4-methoxy-chlorobenzen in presence of base triethylaminb,wi
introduction of amide group in ciprofloxacin to for derivative 1-cyclopropyl-6-fluoro-4-oxo-7-[4-(pigd
carbonyl) piperazin-1-yl]-1,4-dihydroquinoline-3tbaxylic acid(Cip-B*?
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(1-piperazmyl)-Jquinolons carboxylic acid piperazin-1-vI]-1,4-dihvd roquinoline-3-carboxylic acid,

Figure 1; Synthesis of ciprofloxacin Derivative(Cip-D)
EXPERIMENTAL SECTION

(a)Regener ation of free ciprofloxacin:-

A solution of ciprofloxacin hydrochloride (I0 g) water (50 ml) was treated with excess of 5% aqgsiesmdiun
bicarbonate solution resulting in the formatior white precipitates which were filtered through swwmtfiltration
and left to cry as a neutral ciprofloxacin (8.3 398).

(b)Procedurefor ciprofloxacin derivative

Ciprofloxacin was dissolve in one molar equivalehtappropriate -methoxy lehlorobenze and result mixture
was refluxed. The product was analyses by TLC .G@o®lresultant mixture, remove excess solvent ouvm anc
residue was suspended in brine and extracted withodomethane (3x50) the organic phase was dned GaC,
and evaporatkin presence of chloroform to afford the soliddaret in pure forn

(c)Complexes of Copper acetate [Cu ,(Cip.D) ;-

Take gm copper acetate (ImMnfiydrou).Dissolved in 5ml ethanol and 5ml distilled watiow take 0.872 gm
(2Mm) cip-d in 5ml ethancand 5ml distilled water. Add <" of copper acetate (1mM) drop by drop with cons
stirring in solution of Cip-D.Solid complex digested on water bath at 60C.on coolings garough filter pape
Wash with 50% alcohol

(d)Complex Cobalt-[CO (Cip.D) ;]

Take gm ©balt nitrate (1mM) (unhydrous).Dissolved in Smhatol aid 5ml distilled water. Now take 0.872
(2Mm) Cip-d in5ml ethanol and 5ml distilled water. ASol’ of copper acetate (1mM) drop by drop with cons
stirring in solution of cipd.PH of sol' was maintained 6.6-5 by HCI and NH4OH.Reflux for an hour, yellc
coloured complex was formed. It was filtered driedir, Recrystallised from chloroform. Wash with% alcohc

RESULTSAND DISCUSSION

The structure of the synthesized compound established on the basis of IR and NMR spectra aatihelemen
analysis as shown in table(1,2).-D isolated by the eaction of 1-cyclopropyl-@louro-1, 4-dihydro-4oxo-7- (1-
piperazinyl)3quinolone carboxylic acid (ciprofloxacin)with Thdenzyl chlorie in presence of base
triethylamine,with introduction of amide group iipmfloxacin to form derivative -cyclopropy-6-fluoro-4-oxo-7-
[4-(phenyl carbonyl) piperazin-{l]-1,4-dihydroquinoline-3-carboxylic acid(CipJD and their complexes
Cu(lhand Co(ll).the carbonylC=0 stretch was absent in Cip-Domplexes of cu and co at the region
at1724.35,which is present in Cip shows the bonding through cstretch. Similarlyfive extra peak at7.589,
7.613, 7.941, 7.964, 7.985(m, 5H) shows the suibistit of benzoyl group in cip-D[H8, 10, 11, 12 and].1HNMR
studyCu(ll)andCo(ll)metal ion with ciprofloxacin meative(Cig-D) shows slight shift of -5.In Cip-D the peak
observed at 8.673(S, 1H) while in complex of Ci and CO(ll)it shift higher position i10.220(S, 1H) because of
bonding with metal ion.
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Fig-2 (a)Cip-D,(b)Cip-D comlexes.
Element analysis
Sr.No M.P Mol.wt | Molecular formula C Elemen}_'analyss N
Ciprofloxacin | 255257 | 331.34 G7H1gFN3O5 61.623360| 5.47550! | 12.681645
Cip-d 274 435.44 G4H2-FN:O, 66.198358| 5.09230: | 9.649729
[Cu ,(Cip.D),] | 269271 | 933.448| C48H43F2N60O8CU  65.78268@.83031. | 3.196379
[CO (Cip.D),] 266267 | 928.835| C48H43F2N608Cp 66.130749.85587( | 3.213291
TABLE -2
Sr. Name of IR 1H-NMR
No compound
1296 (m-2H)H 8, 8',1.339(-2H)-H, 7-7’,
1 Ciorofloxacin Spectra of ciprofloxacin atl724. c; C=0 stretch of] 2.892(t-4H)-H 11,3.210(t, 4H-H2-2,3.386(m,
’ p xaci Keton at1624.9 cm;*3099.35 crit assigned C-Hstr.CH2| 1H) H-6,8.673(S, 1F-H-5,7.852(d, 1H)-H-
4,7.501(d, 1H)-H-3,
1.274 (m-2H)H 8, 8'; 1.333(-2H)-H, 7-7’;
3527-3207 cmO-H stretch; 3180.4 chC-H stretch of| 3.010(t-4H)-H 11, 3.125(t, 4--H2-2; 3.286(m,
2 Cio-d aromatic; 305 cm* C-H stretch of CH2; 2854.45 ¢in| 1H) H-6 ;8.673(S, 1F-H-5; 7.920(d, 1H)-H-4;
’ P for C-H stretch of Cl;, C=0 Carboxylic acid is 1720.3D 7.479 (d, 1H)-H3; 7.589, 7.613, 7.941, 7.9¢
cm*.C=OKetor in 1616.24 cr 7.985(m, 5H) [H9, 10, 11, 12 and13 (Benzc
group).
3083.53 crit is of C-H stretch of aromatic; 2916.38 &n{ 2.500(t-4H)-H 1-11.240 (n-2H)-H 8, 8,3.344
3. Cu is the CH stretch of CH2.2804.: cm is the band for C{ (m, 1H) H- 6,7.857 7.436, 7.357, 7.354, 7.350,
H stretch of Cls. of Keton in 1629.77 (m,5HBenzoyl grou),
1.274 (m-2H)H 8, 8’; 1.333(-2H)-H, 7-7’;
3082.13 crit is of C-H stretch of aromatic; 2915.12 & iﬁlO(t-4H)-H 1, 3'125“’,4'_"_'2'2; 3.286(m,.
4, co is the CH stretch of CH2; 2804. cmi is the band for| 1) H-6 :8.673(S, 1F-H-5 7.920(d, 1H)-H-4;
- 7.479 (d, 1H)-H3; 7.589, 7.613, 7.941, 7.9¢
C-H stretch of Cl3 Keton in 1629.17 ' ' : ' r
' 7.985(m, 5H) [H9, 10, 11, 12 and13 (Benzc
group).
M ass Spectrum:

The molecular ion peak is observed at m/z 436 spmeding to thcalculatednolecular weight of tt Cip.D. The
other peak at m/z 418,391,4812,231.09,21 also observed.
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Fig.4-1H-NMRCIP-D Fig.3-1H-NMR of Ciprofloxacin
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1HNMR Spectra of Derivativel -cvclopropyl-6-fluoro-4-ox0-7-[4-(pheny] carbonyl) piperazin
1.v1]-1.4-dihvd roquinoline-3-carboxvlic acid-
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