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ABSTRACT

Biologically active compounds with heteroaromatingr system of Cefuroxime axetil have been syn#ésiia
aminomethylation reaction. The aminomethylation @&furoxime axetil with various biologically potent
sulphonamides / secondary amines was carried odt then characterized by elemental analysis and tsalec
studies — IR!H-NMR and™*C-NMR The compounds were screened for their antibactexitivity against various
pathogenic bacteria at varying concentrations. Tdmibacterial activity of Cefuroxime axetil deriiags was
compare with parent sulphonamides. The toxicitgyofthesized Cefuroxime axetil derivatives was aaicerd by
LDsgtest.
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INTRODUCTION

Since the introduction of the first antibiotic (pahin, 1942) into medical practice, to date, teenas been an
ongoing “race” between scientists creating new slraigd pathogenic bacteria. This specific “arms”raaases that
thousands of potentially active chemicals are sgitted in laboratories around the world every dée chemistry
of the aminoalkylation of aromatic substrates by Mannich reaction is of great interest for thetkgnis and
modification of biologically active compound [1-3flannich reaction offers a judicious method foraduction of
basic aminoalkyl chain in various drugs/compourdsthis context, literature survey has revealeduenlmer of
reports on antimicrobial activity of N-Mannich baseCefuroxime axetil (CA) (1-acetoxyethyl ester aff-
lactamase-stable cephalosporin), an orally absoppedirug of cefuroxime is used in the treatmentcofmon
community acquired infections because of its imeveintibacterial activity against several gram-pesiand gram-
negative organisms[4]. It has a carbamoyl groupiclvigives it a considerable metabolic stability @hdhas a
methoxy-imino group, which makes it more stableirgls3-lactamase attack. Together with the furyl ringgsia
groups contribute to the antibacterial propertieshe molecule by enhancing its activity againshngrnegative
bacteria[5].

In addition to this, the sulphonamide is well-knowantimicrobial agents[6], anti-inflammatory[7],
antiproliferative[8], Carbonic anhydrase inhibit¢@$, anti-tumor[10jand radiosensitizing agents[11].

The Mannich bases incorporated with sulphonamide® weported to be potent antibacterial agentslessltoxic
than parent sulphonamide [12, 13]. Keeping in vidive unique features of Pyridine-3-carboxamide and
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sulphonamide were condensed via Mannich reactioserfes of Pyridine-3-carboxamide derivatives Niaonide
were synthesized with different sulphonamides /osdary amines (scheme 1 and scheme 2). The syrgdesi
compounds were characterized by elemental anadysispectral studies-1BH- NMR, **C-NMR and screened for
in-vitro antibacterial activity gram-positive antagn-negative bacteria at arbitrarily chosen conmations.

The aminometylation incorporated with sulphonamides reported to be potent antibacterial agentslestoxic
than parent sulphonamide. Keeping in view the umifeatures of Cefuroxime axetil and sulphonamideewe
condensed via aminometyhylation reaction. A senésCefuroxime axetil derivativesvere synthesized with
different sulphonamides / secondary amines (schd&mand scheme 2). The synthesized compounds were
characterized by elemental analysis and spectraliest- IR, *H- NMR, *C-NMR and screened for in-vitro
antibacterial activity gram-positive and gram-négabacteria at arbitrarily chosen concentrations.

MATERIALSAND METHODS

All the melting points were determined in open t#apy tubes and were uncorrected. Thin layer chitography
was used for monitoring the reaction and to chaatityp IR spectra (KBr) were recorded as potasshnomide
pellets on Schimadzu 820 IPC FTIR spectrométdrNMR and **C-NMR spectra were recorded in DMSO on
Avance-Il (Bruker) FT NMR Spectrometer. ftd frequency is 400 MHz, while fdfFC-NMR the frequency is 100
MHz and chemical shifts were expressed as (ppmiegahgainst tetramethylsilane (TMS) as internareafce. The
chemical reagents used in the synthesis were psedhfiom E. Merck and Aldrich. All substituted sutmamide
were obtained as pure samples from reputed phatrieaieestablishment.

2.1 Chemistry
The reaction routes for synthesis of Cefuroximetibaerivatives were described as shown in scherapdlscheme
2.

2.1.1 Synthesis of Cefuroxime axetil methyl sulphonamide (3a-3f) (Scheme 1)

To the ethanolic solution of 0.1 mol of Cefuroxiragetil was added to 0.1 mol of sulphonamide slowlth

constant stirring under rigorous ice cooling. Tleaation mixture was cooled well and 2.5 mL of foldehyde
solution (37% v/v) was added slowly with constaitiag. The reaction mixture was then adjustethi® pH of 3.5
with hydrochloric acid. The reaction mixture wagké efficient ice cooling for half an hour to asdosses of
formaldehyde and then refluxed on water bath. Eflex time was dependent upon the sulphonamideerhadfter
refluxing, the refluxed mixture was cooled in rgérator for 4 days, till crystallized product wastained, which
was recrystallized with dry distilled ethanol an®/P (1:1). Melting points were recorded and uncaedc The
purity of the compounds was ascertained by singé¢ during TLC where mobile phase was chlorofornthagrol
mixture (90:10) and stationary phase was silica@éthromatographic grade).

2.1.2 Synthesis of Cefuroxime axetil methyl amines (3g-3k) (Scheme 2)

Secondary amines (0.01 mol) were added to an dibawution (50 mL) of Cefuroxime axetil (0.01 mah a flat-
bottom flask. One half of 0.015 mol of formaldehyst#ution (37%) was added slowly with constantristgr. The
reaction mixture was stirred at 70-75 °C on a magrsgirrer for 5.5 and 8.5 h, except for diethamine (3 h),
depending upon the secondary amine taken. The mémgaportion of formaldehyde solution was addedvio
installments at an interval of 1 h, where firsttatisnent was added immediately and second was adffedone
hour from start of experiment. The reaction mixtwas kept overnight in the refrigerator. Next dagess of
solvent was distilled off from the reaction mixtuheough vacuum pump which is under reduced presdlext day
it was again kept for crystallization in the re&igtor. The product obtained was purified by reailization with
dry distilled ethanol. Melting point was recordeddafound uncorrected.The compounds thus synthesized
presented in scheme 1 and scheme 2.

2.2 Spectral Studies

Compound 3a: Cefuroxime axetil methyl sulpha methoxazole; Cz;H3sN;O43S,; yield 70%, m.p. 200-201°C.
Anal. Calcd C, 48.00; H, 4.29; N, 12.64 Found C028H, 4.22; N, 12.63. IR (KBrymaxin cm’: 3442 ¢s N-H);
3398 (s N-H in SGQNH); 3080 (Ar. CH- str. in hetero.); 2872;(C-H in CH,); 2920 {,s C-H in CH,); 1779 s
C=0 in beta lactam); 166¥s(C=0 in amide); 1620v{ C=0 in COONH); 1646w C=N); 1538 (N-H bending);
1606 (N-H bending in CO-NH); 13454S=0); 1130 (C-H in plane bending vibration of flidubstituted benzene);
1033 ¢ N-O). *H-NMR (DMSO0) & ppm: 2.28 (s, 3H, CHattached to oxazole); 6.38 (s, 1H, ring protorfs o
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oxazole); 3.74 (s, 3H, GHCOO); 2.94 (s, 2H, CHCOO); 3.57 and 3.41 ( ABq, 2H, GHttached to thiazine ring);
5.05 (d, 1H, CH attached to thiazine ring ); 5.48,(1H, CH attached to azetidine ring); 8.28 (s, , C®-NH); 9.53
(d, 1H, NH-C=0 of Cefuroxime axetil ); 3.84 (s, 3NQ-CH;); 8.88 (s, 1H, COO-NH); 7.84 (s, 1H, NH-GNH’);
9.03 (s, 1H, SO2NH); 6.6 — 7.2 (m, ring protorsolphonamide):*C-NMR (DMSO),5 ppm: 13.22 (CH3 attached
to oxazole); 25.78 (CH2 attached to thiazine); 3{CH,-COO); 52.06 (CH3-COO); 52.32 (-N-CH2-N'-), 57.72
(CH attached to thiazine); 58.64 (CH attached retidine); 62.44 (N-O-CH3); 168.22 (COO-CH3); 1%/ (COO0-
NH); 148.59, 143.42, 111.79 & 111.74 (ring carbon’ furan ring); 113.47 & 128.88 (ring carbon’s of
sulphonamide); 167.45, 160.16 & 96.84 (ring carbarf'oxazole).

NH,
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scheme 1

Compound 3b: Cefuroxime axetil methyl Sulphacetamide; CygH3:N6O13S;; yield 77%, m.p. 168 °C. Anal. Calcd.
C, 47.28; H, 4.38; N, 11.41; Found C, 47.21; HB4I8, 11.38. IR (KBrVmaxin cm*: 3436 s N-H); 3390 {.s N-H

in SONH); 3098 (Ar. CH- str. in hetero.); 2852 (C-H in CH); 2926 {,s C-H in CH,); 1778 ¢s C=0 in beta
lactam); 1668+ C=0 in amide); 1620v{ C=O in COONH); 1643+ C=N); 1538 (N-H bending) 1606 (N-H
bending in CO-NH); 1345v{ S=0); 1130 (C-H in plane bending vibration of #lidubstituted benzene); 1046(
N-0).'H-NMR (DMSO) & ppm : 1.89 (s, 3H, CO-Gjf 3.70 (s, 3H, CHHCOO); 2.99 (s, 2H, CHCOO); 3.54 and
3.48 ( ABg, 2H, CH attached to thiazine ring); 5.08 (d, 1H, CH ateatho thiazine ring ); 5.47 (dd, 1H, CH
attached to azetidine ring); 8.20 (s, 1H, CO-NHE39(d, 1H, NH-C=0 of Cefuroxime axetil ); 3.83 @, NO-
CH3); 8.84 (s, 1H, COO-NH); 7.88 (s, 1H, NH-&NH"); 9.05 (s, 1H , SGNH); 6.7—7.5 (m, ring proton of
sulphonamide}’C NMR (DMSO), & ppm: 23.20 (Ch); 25.90 (CH attached to thiazine); 37.31 (¢800); 52.80
(CH3;-COO0); 52.32 (-N-CHN’-); 57.75 (CH attached to thiazine); 58.68 (Ctthahed to azetidine); 62.49 (N-O-
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CHs); 168.20 (COO-Ch); 157.80 (COO-NH); 148.99, 143.72, 111.76 & 111(viBg carbon’s of furan ring);
113.44 & 128.80 (ring carbon’s of sulphonamid&884 (COCH).

Compound 3c: Cefuroxime axetil methyl Sulphacetamide sodium; CygHsiNgNaOysS,; yield 80%, m.p. 190-
191°C, Anal. Calcd. C, 45.91; H, 4.12; N, 11.08uf© C, 45.83; H, 4.15; N, 11.03. IR (KBr)ayin cmi*: 3430 ¢
N-H); 3377 {¢.sN-H in SQNH); 3100 (Ar. CH- str. in hetero.); 285@ C-H in CH,); 2922 {/,s C-H in CH,); 1778
(vs C=0 in beta lactam); 1671(C=0 in amide); 1626v{ C=0 in COONH); 1645w C=N); 1532 (N-H bending);
1611 (N-H bending in CO-NH); 13404S=0); 1131 (C-H in plane bending vibration of flidubstituted benzene);
1042(vs N-O). 'H-NMR (DMSO) 8 ppm: 1.85 (s, 3H, CO-Ch); 3.73 (s, 3H, CBCOO); 2.94 (s, 2H, CHCOO);
3.57 & 3.41 ( ABq, 2H, CHlattached to thiazine ring); 5.05 (d, 1H, CH at&tlo thiazine ring); 5.43 (dd, 1H, CH
attached to azetidine ring); 8.28 (s, 1H, CO-NHE39(d, 1H, NH-C=0 of Cefuroxime axetil); 3.84 @, NO-
CHs); 8.88 (s, 1H, COO-NH); 7.84 (s, 1H, NH-GNH’); 6.8 — 7.3 (m, ring proton of sulphonamid&C NMR
(DMSOQ), 5 ppm: 22.43(CH); 167.50 (COCH); 25.92 (CH attached to thiazine); 37.10 (¢800); 52.12 (Cht
COO0); 52.32 (-N-CHN’-); 57.76 (CH attached to thiazine); 58.63 (Ctthahed to azetidine); 62.46 (N-O-gH
168.29 (COO-CH); 157.45 (COO-NH); 148.19, 143.22, 111.83 & 111(BAg carbon’s of furon ring); 113.50 &
128.82 (ring carbon’s of sulphonamide).
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Compound 3d: Cefuroxime axetil methyl silver sulphadiazine; Cs;;H3:AgNgO1,S;; yield 78%, m.p. 170-171°C,
Anal. Calcd. C, 42.33; H, 3.55; N, 12.26 Found42,30; H, 3.52; N, 12.22. IR (KBRnax in cm': 3449 ¢ N-H);
3383 (s N-H in SGNH); 3100 ( Ar. CH- str. in hetero.); 285@ (C-H in CH,); 2918 {5 C-H in CH,); 1775 {5
C=0 in beta lactam); 16634C=0 in amide); 1625v{ C=0 in COONH); 1644w C=N); 1531 (N-H bending)
1613 (N-H bending in CO-NH); 13444 S=0); 1132 (C-H in plane bending vibration of M substituted
benzene); 1044 N-0). *H-NMR (DMSO0) 5 ppm: 3.79 (s, 3H, CHCOO); 2.91 (s, 2H, CHCOO); 3.61 & 3.54 (
ABqg, 2H, CH attached to thiazine ring); 5.09 (d, 1H, CH at&tho thiazine ring ); 5.48 (dd, 1H, CH attached t
azetidine ring); 8.28 (s ,1H, CO-NH); 9.53 (d, I%Kl-C=0 of Cefuroxime axetil ); 3.84 (s, 3H, NO-¢)H8.88 (s,
1H, COO-NH); 7.84 (s, 1H, NH-C}NH"); 9.03 (s, 1H , SGNH); 6.6 — 7.2 (m, ring proton of sulphonamide}3
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(d, 2H ring proton’s of diazine); and 6.82 (t, lthg proton of diazine)."*C-NMR (DMSO),§ ppm: 25.73 (CH
attached to thiazine); 37.13 (¢l€00), 52.01 (CKHCOO); 52.22 (-N-ChN'-); 57.72 (CH attached to thiazine);
58.62 (CH attached to azetidine); 62.44 (N-O3H68.34 (COO-Ch); 157.15 (COO-NH); 148.59, 143.42,
111.39 & 111.44 (ring carbon’s of furan ring); 143.& 128.80 (ring carbon’s of sulphonamide); 163.787.23 &
112.86 (ring carbon’s of diazine).

Compound 3e: Cefuroxime axetil methyl Sulphadoxine, CssHzgNgO14S,; yield 84%, m.p. 203-202°C. Anal.
Calcd. C, 49.06; H, 4.23; N, 13.08 Found C, 491024.21; N, 1304. IR (KBrymaxin cm®: 3.77 (s, 3H, CRCOO),
2.93 (s, 2H, CHCOO), 3.63 and 3.59 ( ABq, 2H, GHittached to thiazine ring), 5.05 (d, 1H, CH at&atiio
thiazine ring ), 5.40 (dd, 1H, CH attached to wite¢ ring), 8.29 (s ,1H, CO-NH), 9.58 (d, 1H, NH-C of
Cefuroxime axetil ), 3.80 (s, 3H, NO-GH 8.83 (s, 1H, COO-NH), 7.86 (s, 1H, NH-gNH"), 9.09 (s, 1H ,
SONH), 6.8 — 7.4 (m, ring proton of sulphonamideR&(s, 3H, COCH); 9.66 (s, 1H, ring proton of diazinéH-
NMR (DMSO) & ppm:3.77 (s, 3H, CBCOO), 2.93 (s, 2H, CHCOO), 3.63 and 3.59 ( ABq, 2H, GHttached to
thiazine ring), 5.05 (d, 1H, CH attached to thiaziing ), 5.40 (dd, 1H, CH attached to azetiding); 8.29 (s, 1H,
CO-NH), 9.58 (d, 1H, NH-C=0 of Cefuroxime axetil3,80 (s, 3H, NO-C}), 8.83 (s, 1H, COO-NH), 7.86 (s, 1H,
NH-CH,-NH’), 9.09 (s, 1H , SGNH), 6.8 — 7.4 (m, ring proton of sulphonamideB&(s, 3H, COCHKl); 9.66 (s,
1H, ring proton of diazine):*C-NMR (DMSO), 5 ppm: 13.22 (CH attached to oxazole); 25.98 (€Httached to
thiazine); 37.21 (CHCOO); 52.10 (CHCOOQO); 52.32 (-N-CHN’-); 57.72 (CH attached to thiazine); 58.64 (CH
attached to azetidine); 62.44 (N-O-gH1L68.22 (COO-Ch); 157.11 (COO-NH); 148.55, 143.43, 111.80 & 111.79
(ring carbon’s of furan ring); 113.43 & 128.73 n@gicarbon’s of sulphonamide); 159.67, 157.76, 131&4110.66
(ring carbon’s of diazine); 30.45 (GHCO); 30.45 (CH-CO-CH-N); 199.0 (CH-CO).

Compound 3f: Cefuroxime axetil methyl sulphadiazine; Cs;H3,NgO1,S,; vield 80%, m.p. 180-181°C. Anal.
Calcd. C, 48.18; H, 4.17; N, 14.50 Found C, 48H34.13; N, 14.47. IR (KBmax in cm™: 3432 ¢ N-H); 3393
(vas N-H in SGQNH); 3050 ¢s Ar. C-H in hetero.); 2850v{ C-H in CH,); 2953 {,s C-H in CH,); 1774 ¢s C=0 in
beta lactam); 1669{ C=0 in amide); 1623v{ C=0 in COONH); 1645w C=N); 1540 (N-H bending) 1609 (N-H
bending in CONH); 1351 ¢s S=0); 1139 (C-H in plane bending vibration of #lidubstituted benzene); 1044
N-O). *H-NMR (DMSO0) & ppm: 3.78 (s, 3H, CHCOO), 2.92 (s, 2H, CHCOO), 3.53 & 3.46 ( ABq, 2H, CH
attached to thiazine ring), 5.02 (d, 1H, CH attakctwethiazine ring ), 5.49 (dd, 1H, CH attachedtetidine ring),
8.38 (s ,1H, CO-NH), 9.57 (d, 1H, NH-C=0 of Cefuroe axetil), 3.81 (s, 3H, NO-Gj{ 8.79 (s, 1H, COO-NH),
7.81 (s, 1H, NH-CHNH’), 9.01 (s, 1H , SGNH), 6.3 — 7.0 (m, ring proton of sulphonamideR@7.80 (m, 3H
ring proton’s of diazine>C-NMR (DMSO), § ppm: 13.22 (CH attached to oxazole); 25.78 (€Httached to
thiazine); 37.11 (CHCOO); 52.06 (CHCOO); 52.32 (-N-CHN'-), 57.72 (CH attached to thiazine); 58.64 (CH
attached to azetidine); 62.44 (N-O-gHL68.22 (COO-Ch); 157.15 (COO-NH); 148.59, 143.42,111.80 & 111.73
(ring carbon’s of furan ring); 113.42 & 128.77 n@icarbon’s of sulphonamide); 159.69, 156.66, 131®4110.66
(ring carbon of diazine).

Compound 3g: Cefuroxime axetil methyl dimethyl amine; C,3HooNs5040S; yield 67 %, m.p. 96°C, Anal. Calcd.
C, 48.67; H, 5.15; N, 12.34 Found C, 48.41; H, 5]2012.43. IR (KBr)vmax in cm™: 3469 (s N-H); 2877 ¢s C-H
in C-H in CH,); 2937 {45 C-H in CH,), 1765 ¢s C=0 in beta lactam); 165@5(C=0 in amide) 1620v{ C=0 in
COONH); 1584 ¢, C=N); 1531 (N-H bending); 1032(N-0).*H-NMR (DMS0) 5 ppm: 3.70 (s, 3H, CHCOO);
2.94 (s, 2H, CHCOO0); 3.53 & 3.47 ( ABq, 2H, Cihttached to thiazine ring); 5.02 (d, 1H, CH at&tho thiazine
ring ); 5.33 (dd, 1H, CH attached to azetidinag)ir8.26 (s, 1H, CO-NH); 9.50 (d, 1H, NH-C=0 off@®xime
axetil); 3.83 (s, 3H, NO-CH}; 8.81 (s, 1H, COO-NH); 7.82 (s, 1H, NH-GNH’); 2.55 (3H, N’-CH;)."*C-NMR
(DMSO0), 8 ppm: 40.18 (N-Ch); 25.72 (CH attached to thiazine); 37.13 (&800); 52.09 (CHCOO); 52.30 (-
N-CH,-N'-); 57.70 (CH attached to thiazine); 58.62 (Ctthahed to azetidine); 62.40 (N-O-gH168.20 (COO-
CHs); 157.11 (COO-NH); 148.57, 143.41, 111.70 & 111(@Bg carbon’s of furon ring); 113.49 & 128.80ing@
carbon’s of sulphonamide).

Compound 3h: Cefuroxime axetil methyl diethanol amine; CysH33Ns045S; yield 74 % , m.p. 110-113°C, Anal.
Calcd. . C, 47.84; H, 5.30; N, 11.16 Found C, 42H, 4.51; N, 14.10. IR (KBMNmaxin cm’: 3465 ¢s N-H); 3342
(vs O-H); 2870 ¢s C-H in C-H in CH); 2947 {,s C-H in CH,); 1764 ¢s C=0 in beta lactam); 16434(C=0 in
amide); 1624+, C=0 in COONH); 1583y C=N); 1536 (N-H bending); 103@{(N-O).*H-NMR (DMSQ) & ppm:
3.73 (s, 3H, CHCOOQ); 2.94 (s, 2H, CHCOO); 3.57 & 3.41 ( ABqg, 2H, CHattached to thiazine ring); 5.05 (d,
1H, CH attached to thiazine ring ); 5.43 (dd, TH{ attached to azetidine ring); 8.28 (s ,1H, CO-N#H%3 (d, 1H,
NH-C=0 of Cefuroxime axetil); 3.84 (s, 3H, NO-@H8.88 (s, 1H, COO-NH).**C-NMR (DMSO),§ ppm: 25.81
(CH; attached to thiazine); 37.13 (¢&00); 52.13 (CHCOOQO); 52.04 (N'-CH of ethanol amine); 52.37 (-N-GH
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N’-); 57.72 (CH attached to thiazine); 57.33 ($£2BH); 58.62 (CH attached to azetidine); 62.40 (NcBs); 168.33
(COO-CH); 157.18 (COO-NH); 148.57, 143.43, 111.75 & 111(fidg carbon’s of furon ring).

Compound 3i: Cefuroxime axetil methyl morpholine; CysH3iNs04:S; yield 85%, m.p. 210-212°C, Anal. Calcd.
C, 49.26; H, 5.13; N, 11.49 Found C, 49.22; H, 5N011.45. IR (KBr)vmax in cm™: 3458 (s N-H); 2864 {5 C-H
in CHy); 2952 {5 C-H in CH,); 1763 (C=0 in beta lactam); 1652 C=0 in amide); 1621v{ C=0 in COONH);
1582 s C=N); 1513 (N-H bending); 1030¢(N-0)."H-NMR (DMS0) & ppm: 3.73 (s, 3H, CHCOO); 2.94 (s, 2H,
CH,-COOQ); 3.57 & 3.41 ( ABq, 2H, Cthttached to thiazine ring); 5.05 (d, 1H, CH at&tho thiazine ring ); 5.43
(dd, 1H, CH attached to azetidine ring); 8.28 {3, CO-NH); 9.53 (d, 1H, NH-C=0 of Cefuroxime ax}ptiB.84 (s,
3H, NO-CH); 8.88 (s, 1H, COO-NH); 7.84 (s, 1H, NH-GNH’); 9.03 (s, 1H, SGNH); 6.6 — 7.2 (m, ring proton
of sulphonamide); 2.56 (t, 2H, N’-GHbf morpholine); 3.49 (t, 2H, O-GHof morpholine)*C-NMR (DMSO), &
ppm: 50.67 (N-CH of morpholine); 67.88 (O-CHof morpholine); 25.78 (CHattached to thiazine); 37.11 (gH
COO0); 52.06 (CHCOO0); 52.32 (-N-CHN’-); 57.76 (CH attached to thiazine); 58.68 (Ctthahed to azetidine);
62.50 (N-O-CH); 168.25 (COO-Ck); 157.19 (COO-NH); 148.55, 143.49, 111.89 & 111(if0g carbon’s of furan

ring).

Compound 3j: Cefuroxime axetil methyl piperazine; C,sHzNgO10S; yield 82%, m.p. 198°C, Anal. Calcd. C,
49.34; H, 5.30; N, 13.81 Found C, 49.30; H, 5.321B.75. IR (KBr)vpmax in cmi*: 3457 (s N-H); 2884 ¢ C-H in
CHy); 2968 {,s C-H in CH,); 1768 (C=0 in beta lactam); 165% C=0 in amide); 1620v{ C=0 in COONH); 1587
(vs C=N); 1520 (N-H bending); 10384(N-O). *H-NMR (DMSO0) & ppm: 3.73 (s, 3H, CHCOO); 2.94 (s, 2H, CH
COO0); 3.57 & 3.41 ( ABq, 2H, Cjattached to thiazine ring); 5.05 (d, 1H, CH at&tho thiazine ring ); 5.43 (dd,
1H, CH attached to azetidine ring); 8.28 (s ,1H,K8); 9.53 (d, 1H, NH-C=0 of Cefuroxime axetil);83. (s, 3H,
NO-CH); 8.88 (s, 1H, COO-NH); 7.84 (s, 1H, NH-GNH); 2.18 (t, 2H, N'-CH, of piperazine); 2.64 (t, 2H, NH-
CH, of piperazine)*C-NMR (DMSO0),5 ppm: 52.78 (N'-CH of piperazine); 45.90 (NH-C}bf piperazine); 25.78
(CH, attached to thiazine); 37.11 (¢B00); 52.06 (CHCOO); 52.32 (-N-CHN'-); 57.72 (CH attached to
thiazine); 58.64 (CH attached to azetidine); 62(M40-CH,); 168.22 (COO-Ch); 157.33 (COO-NH); 148.61,
143.62, 111.59 & 111.84 (ring carbon’s of furargjin

Compound 3k: Cefuroxime axetil methyl diphenyl amine; Cz3Hz3NsO40S; yield 80%, m.p. 165-167°C. Anal.
Calcd. C, 52.88; H, 4.13; N, 12.76. Found C, 521804.10; N, 12.72. IR (KBrymaxin cm’: 3450 ¢ N-H); 2877
(vs C-H in CH,); 2941 ¢,s C-H in CH); 1760 (C=0 in beta lactam); 165 C=0 in amide); 1614v{ C=0 in
COONH); 1579 {s C=N); 1520 (N-H bending); 10394(N-O). *H-NMR (DMS0) & ppm: 3.74 (s, 3H, CHCOO);
2.94 (s, 2H, CKHCOO0); 3.57 & 3.41 ( ABq, 2H, Cihttached to thiazine ring); 5.05 (d, 1H, CH at&tho thiazine
ring ); 5.43 (dd, 1H, CH attached to azetidineg)jr8.28 (s, 1H, CO-NH); 9.53 (d, 1H, NH-C=0 of Gafxime
axetil); 3.84 (s, 3H, NO-C}J; 8.88 (s, 1H, COO-NH); 7.84 (s, 1H, NH-GNH’); 7.60-7.10 (m, 5H, proton’s of
phenyl ring). *C-NMR (DMSO0),5 ppm: 25.78 (Chlattached to thiazine); 37.14 (¢800); 52.10 (CH-COO);
52.30 (-N-CH-N'-); 57.74 (CH attached to thiazine); 58.64 (Cttaahed to azetidine); 62.45 (N-O-gH168.21
(COO-CH); 157.23 (COO-NH); 148.59, 143.42, 111.80 & 111(ii4g carbon’s of furan ring); 124.40 & 122.52
(Carbon’s of phenyl ring).

2.3. Antimicrobial Activity and LDs Test

The newly synthesized Cefuroxime axetil derivatiy@a-3k) were screened for their antibacterialvétgtiagainst
pathogenic strains o$%.typhi and B.subtilis at varying concentrations-g8/ml, 16Qug/ml and 32Qig/ml using
corresponding sulphonamide as their standards jpylaie method.

Nutrient agar media were prepared for bacteriavffioThe media was autoclaved at 15 Ibs press@e.§1C) for
30 minutes. The culture of bacterium was mixed witoclaved media and poured in plates and boteel sdlution
of Cefuroxime axetil derivatives were poured inshecups in triplicate and incubated at 37°C forhddirs.
Antibacterial activity was ascertained by the zaofiénhibition measured in mm as shown in table tie Bimilar
procedure was followed for the parent sulphonamide.

The toxicity of synthesized Cefuroxime axetil datives was ascertained by {Jxest. The test was performed on
white mice weighing 25g. Doses were given orally veall as intraperitoneally and mice were kept under
observation for 72 hr for each trial. The Cefurogilexetil derivatives showed no adverse toxic eféaen of an
oral dose of 1400 mg/kg of the body weight of midewever, when dose was administered intraperitbngsey
proved to be lethal at the dose level of 750 mgfkiie body weight of mice.
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Tablel. Antibacterial screening of synthesized Mannich Bases and sulphonamides against
S.typhi and B.subtilis (Zone of inhibition in mm)
Comp. S.typhi ' B.sut_)tili;

NO Concentration in pg/ml Concentration in pg/ml

) 80 160 320 Avg 80 160 320 Avg
3a 20.34 26.5 29.9 18.93 - 13.4 159 9.76
3b - - - - 7.0 11.9 12.1 10.33
3c - - - - 8.0 10.8 13.3 10.7
3d 6.0 6.9 8.7 7.2 - - - -
3e 20.1 21.8 28.3 23.4 11.0 12y 148 12.83
3f 20.¢ 22.% 25.€ 22.¢ 10.4 13.¢ 16.€ 13.6¢
3g 6.6 11.7 16.0 11.43 5.5 8.6) 10.p 8.38
3h 14.8 16.1 17.3 16.06 - 11.3 15.0 8.76
3i 6.0 9.5 12.1 9.1 12.4 16.0 20.¢ 16.3B
3j - - - - - 5.¢ 11.£ 5.7€
3k - - - - 5.C 8.2 10.5 7.92
2a - 7.3 9.5 5.6 25.6 28.0 29.4 27.4
2b 8.0 8.5 9.5 8.67 7.5 8.5 9.0 8.33
2c - - - - 9.6 17.6 21.6 16.2
2d - - - - 8.5 9.5 11.0 9.67
2e - - 7.3 2.4 8.6 10.3 12.6 10.5
2f - - 7.5 25 17.0 19.6 27.6 21.4

RESULTSAND DISCUSSION

The Cefuroxime axetil derivatives synthesized byidamethylation reaction were obtained in good yigl#@5%).
They were analyzed for elemental analysis and testdre found to be in full agreement with the gkted values.
The anticipated structure was in agreement with gdpectral data of IR and NMR. The purity of synihed
compounds was assured with aid of chromatograguilonique. The stationary phase was silica gel-@ali of
chromatographic grade. The solvent used for motfilase were methanol and chloroform. They werelldidti
before using. The spectral studies have shown ctaistic band of methylene group incorporated leetw
Cefuroxime axetil and the amine component due tmamethylation. This shows the presence of aminthghe
linkage in the synthesized Cefuroxime axetil deiivs. The NMR also confirms amino methyl linkag€H,)
between amine and active hydrogen. The Cefuroximetiladerivatives were screened for their biologica
significance. They were evaluated for antibacteaigtivity against pathogenic strains $ftyphiand B.subtilis at
varying concentrations— 80, 160 and 3&0@ml.

These pathogens were subcultured on specific médeaCefuroxime axetil derivatives and the standamipound
(sulphonamide and secondary amines) were dissalvedMF. The reported activities were mean of zorie o
inhibition in millimeter (in triplicate). All the @ported compounds exhibit remarkable in vitro afgtisgainst these
pathogens. Their activity was also compared widtirtharent sulphonamide.

Table-1 reflects that most of the compounds hadvehpemarkable activity only at 32Qg/ml. Antibacterial
screening of Cefuroxime axetil derivatives agaiSstyphi shows interesting results. 3e was superior torothe
followed by 3f and 3a in inhibiting the growth dfi$ pathogen. On Comparison with parent sulphonarsitbws
that compound 3a, 3d, 3e, and 3f were superidreadrresponding sulphonamide.

Cefuroxime axetil derivatives had shown significativity againstB.subtilis The compound 3i, 3f, 3e were
significantly superior to other compounds in extiify antibacterial activity againg.aureus Comparative study
with sulphonamides indicates that compound 3b @hdr8 superior to the corresponding sulphonamideseover,
concentration 32Qig/ml was superior for inhibiting the growth of thacterium.

Comparison of Cefuroxime axetil derivatives witHpfwonamides shows that, some Cefuroxime axetilvetvies
are having more antibacterial activity, but formgetess toxic than latter as revealed bysb.2st on white mice of
weight 25gm. the newly synthesized compounds sdente really promising compounds for their antileaet
activity. In the light of those finding we will uedtake further synthetic studies on the new comgsum the future.
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CONCLUSION

This work shows that Cefuroxime axetil derivatiae a potential source of compounds for inhibitidrbacteria
and could be used as efficient drugs with minimiohe &ffects.
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