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ABSTRACT

As a part of our ongoing studies in developing new coumarin derivatives we describe the synthesis of novel 7-
carbethoxyamino-4-(R) arylaminomethyl coumarins. The synthesized compounds were characterized by elemental,
spectroscopic analysis (IR, Mass and NMR) and tested for their antibacterial and antifungal activity. The
antimicrobial studies of the compounds (2a-p) showed significant activity against S. aureus and A. fumigatus. The
compound (2f) was found to be more active against all the screened microbial.

Keywords: coumarins, anti-microbial studies.

INTRODUCTION

The chemistry of heterocycles is known to overwh@éid of investigation in medicinal chemistry, smthey have
been found to reveal improved biological activideterocyclic compounds display significant rolenmedicinal

chemistry constituent to natural products as welirmmaterials chemistry. Among them, coumarin\dgives a
class of oxygen heterocycles have received a attghtion in synthetic organic chemistry with cdess$ significant
and valuable applications in pharmaceutical ingusioumarins are known as a large group of natucadturring

plant secondary metabolites mainly having a benzmy core emanated from the shikimic acid pathwéngir

function in the plant tissues are far from clebhough suggestions include waste products, planttgroegulators,
fungistats and bacteriostats[1].

Coumarins with a variety of pharmacophoric group€&, C-4, and C-7 positions have been screenedaitous
biological activities[2]. Among various coumarinratives, 7-substituted coumarins constitute apdrtant group

of compounds has resulted in their outstandingiegjibns as fluorescent probes[3], in the studyiothemical
mechanism (Cleo)and are widely used as emissioardayn organic light-emitting diodes (OLED)[4], ayal
brighteners[5], and nonlinear optical chromophdks[7-carbethoxyamino coumarin is also used aernimédiate
for the synthesis of bioactive compounds. Coumadns known to possess many activities, such as; ant
microbial[7], anti-cancer[8], anti-inflammatory[9fnti-viral[10], anti-oxidant[11], anti-HIV[12], ihibitors[13],
caged neurotransmitters[14], chemo sensors[15%ebisors[16], protein receptors[17]and Dye sensitsdar cell
applications[18].
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R = H, 4-F, 4-Cl, 4-CHg3, 4-OH, 4-OCHjs, 4-Br, 4-NO,, 3-F, 3-Cl, 3-CHjs, 3-OH, 3-OCHg, 3-NO;, 2,4-CHjs, 2,5-Cl
SCHEME 1: Synthesis of compounds (2a-p)

MATERIALSAND METHODS

Melting points were determined in open capillages are uncorrected. The FT-IR spectra were redavdeNicolet
Impact 5200 USA FT-IR using KBr pelletdd NMR spectra in DMS@lksolution were recorded on Bruker 300-
MHz NMR spectrometer. The mass spectra were redoodeShimadzu Japan QP2010 S model spectrometer and
elemental analyses were carried out using Heraubl €kpid analyzer. All the compounds gave satisfgcto
elemental analysis. 7-carbethoxyamino-4-bromonmeatbymarin was prepared by Pechman condensatioig 3si
carbethoxyamino phenol. The purity of the compounwds checked by thin layer chromatography (TLC)sihica

gel plate.

General procedurefor the preparation of 7-car bethoxyamino-4-[(R) arylaminomethyl] coumarins (2a-2p):

A mixture of substituted 7-carbethoxyamino-4-bronetimyl coumarin 1) (0.004 mol) and substituted anilines
(0.004 mol) in super dry xylene (20 mL) was refldxan an oil bath for 24 hr at 135-148. After the completion of
the reaction, the separated solid was filtered,hedswith excess of cold ethanol, dried and cryigtdl from
suitable solvent.

ethyl 4-((phenylamino)methyl)-2-oxo-2H-chromen-7-ylcarbamate (2a):colorless solid, Recrystallized from
Ethanol, Yield (81 %), MP. 240-242; IR (KBr, cm®): 1714 (lactom C=0), 1678 (amide C=0), 3422 (NB§31
(carbonyl NH); MS (m/z, 70 eV): 338§ NMR (DMSO-ds 300MHz, 8ppm): 1.26 (t, 3H, Ck), 4.08 (s, 1H, NH),
4.28 (q, 2H, CH), 5.76 (s, 2H, CH), 6.32 (s, 1H, Ar-H), 6.77 (d, 2H, Ar-H), 7.23 (1, Ar-H), 7.36 (d, 2H, Ar-H),
7.54 (d, 1H, Ar-H), 7.65 (s, 1H, Ar-H), 7.97 (d, 1Ar-H), 10.28 (s, 1H, NH); Anal. Calcd;§:gN,0,C, 67.44; H,
5.36; N, 8.28 found C, 67.38; H, 5.31; N, 8.22.

ethyl 4-((4-fluorophenylamino)methyl)-2-oxo-2H-chromen-7-ylcarbamate (2b): colorless solid, Recrystallized
from Ethanol+1,4-Dioxane, Yield (77%), MP. 256-2%8 IR (KBr, cm'): 1702 (lactom C=0), 1671 (amide C=0),
3369 (NH), 3278 (carbonyl NH); MS (m/z, 70 eV): 3868 NMR (DMSO-ds 300MHz, 3ppm): 1.29 (t, 3H, CH),
3.92 (s, 1H, NH), 4.68 (m, 2H, GH 5.88 (s, 2H, Ch), 6.42 (s, 1H, Ar-H), 6.73 (d, 2H, Ar-H), 7.31 @H, Ar-H),
7.59 (d, 1H, Ar-H), 7.70 (s, 1H, Ar-H), 7.95 (d, 1Ar-H), 10.32 (s, 1H, NH); Anal. Calcd,,-FN,O,C, 64.04;
H, 4.81; N, 7.86 found C, 63.94; H, 4.75; N, 7.81.

ethyl 4-((4-chlorophenylamino)methyl)-2-oxo-2H-chromen-7-ylcarbamate (2c): colorless solid, Recrystallized
from Ethanol+1,4-Dioxane, Yield (88%), MP. 260-2&2 IR (KBr, cm'): 1739 (lactom C=0), 1697 (amide C=0),
3438 (NH), 3280 (carbonyl NH); MS (m/z, 70 eV): 3{4+1), 372;"H NMR (DMSO-ds 300MHz,5ppm): 1.26 (t,
3H, CH), 4.10 (s, 1H, NH), 4.59 (q, 2H, GH5.79 (s, 2H, Ch), 6.38 (s, 1H, Ar-H), 6.82 (d, 2H, Ar-H) ,7.28 (d,
2H, Ar-H), 7.47 (d, 1H, Ar-H), 7.67 (s, 1H, Ar-H)}.89 (d, 1H, Ar-H), 10.27 (s, 1H, NH); Anal. Calcd
C1oH17CIN,O4C, 61.21; H, 4.60; N, 7.51 found C, 61.14; H, 4.847.45.

ethyl 4-((p-toluidino)methyl)-2-oxo-2H-chr omen-7-ylcarbamate (2d): colorless solid, Yield (78%), MP. 224-226
°C: IR (KBr, cm®): 1735 (lactom C=0), 1694 (amide C=0), 3435 (NBB84 (carbonyl NH); MS (m/z, 70 eV):
352H NMR (DMSO-ds 300MHz,3ppm): 1.30 (t, 3H, Ch), 2.21 (s, 3H, Ar-Ch), 4.20 (q, 2H, Ch), 5.14 (s, 1H,
NH), 5.34 (s, 2H, Ch), 6.41 (s, 1H, Ar-H), 6.67 (s, 1H, Ar-H), 6.79 (3], Ar-H), 7.45 (m, 2H, Ar-H), 7.62 (s, 1H,
Ar-H), 7.79 (d, 2H, Ar-H), 10.21 (s, 1H, NH); Analalcd GoH,oN,0O,C, 68.17; H, 5.72; N, 7.95 found C, 68.11; H,
5.65; N, 7.90.
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ethyl 4-((4-hydr oxyphenylamino)methyl)-2-oxo-2H-chromen-7-ylcar bamate (2€): colorless solid, Recrystallized
from Ethanol, Yield (90 %), MP. 230-232; IR (KBr, cm): 1700 (lactom C=0), 1668 (amide C=0), 3394 (OH),
3363 (NH), 3265 (carbonyl NH); MS (m/z, 70 eV): 3%# NMR (DMSO-ds 300MHz, Sppm): 1.25 (t, 3H, Ch),
4.02 (s, 1H, NH), 4.57 (m, 2H, GH 5.32 (s, 1H, O-H), 5.88 (s, 2H, GK6.39 (s, 1H, Ar-H), 6.76 (d, 2H, Ar-H)
,7.32 (d, 2H, Ar-H), 7.58 (d, 1H, Ar-H), 7.72 (d4.1Ar-H), 7.95 (d, 1H, Ar-H), 10.23 (s, 1H, NH); Ah Calcd
CigH1gN,0sC, 64.40; H, 5.12; N, 7.91 found C, 64.33; H, 5.R87.85.

ethyl  4-((4-methoxyphenylamino)methyl)-2-oxo-2H-chromen-7-ylcarbamate (2f): pale vyellow solid,
Recrystallized from Ethanol+1,4-Dioxane, Yield (9§), MP. 212-214°C; IR (KBr, cm): 1720 (lactom C=0),
1686 (amide C=0), 3338 (NH), 3283 (carbonyl NH); K&z, 70 eV): 368H NMR (DMSO-ds 300MHz, 5ppm):

1.31 (t, 3H, CH), 2.82 (s, 3H, Ar-OCHj, 3.93 (s, 1H, NH), 4.60 (m, 2H, GH 5.88 (s, 2H, Ch), 6.41 (s, 1H, Ar-
H), 6.78 (d, 2H, Ar-H), 7.33 (d, 2H, Ar-H), 7.59,(8H, Ar-H), 7.71 (s, 1H, Ar-H), 7.78 (d, 1H, Ar-H}0.72 (s, 1H,
NH); Anal. Calcd GoH»oN,OsC, 65.21; H, 5.47; N, 7.60 found C, 65.15; H, 5.M17.54.

ethyl 4-((4-bromophenylamino)methyl)-2-oxo-2H-chromen-7-ylcarbamate (2g): colorless solid, Recrystallized
from Ethanol+1,4-Dioxane, Yield (84 %), MP. 220-Z22 IR (KBr, cm?): 1702 (lactom C=0), 1676 (amide C=0),
3387 (NH), 3269 (carbonyl NH); MS (m/z, 70 eV): 4B+2), 416'H NMR (DMSO-ds 300MHz, 3ppm): 1.28 (t,
3H, CH), 4.08 (s, 1H, NH), 4.57 (q, 2H, GHH), 5.86 (s, 2H, Ch), 6.40 (s, 1H, Ar-H), 6.77 (d, 2H, Ar-H), 7.28
(d, 2H, Ar-H), 7.57 (d, 1H, Ar-H), 7.73 (s, 1H, A, 7.93 (d, 1H, Ar-H), 10.52 (s, 1H, NH); Anal. Ica
CiH17;BrN,O,C, 54.69; H, 4.11; N, 6.71 found C, 54.62; H, 4 N66.66.

ethyl 4-((4-nitr ophenylamino)methyl)-2-oxo-2H-chr omen-7-ylcarbamate (2h): yellow color solid, Recrystallized
from Ethanol+1,4-Dioxane, Yield (68 %), MP. 226-228 IR (KBr, cm®): 1719 (lactom C=0), 1689 (amide C=0),
3392 (NH), 3288 (carbonyl NH); MS (m/z, 70 eV): 388NMR (DMSO-ds 300MHz, 8 ppm): 1.25 (t, 3H, CH),
3.98 (s, 1H, NH), 4.21 (q, 2H, G} 5.66 (s, 2H, Ch), 6.55 (s, 1H, Ar-H), 7.23-7.56 (m, 5H, Ar-H), 8.6s, 1H,
Ar-H), 7.88 (d, 1H, Ar-H), 10.18 (s, 1H, NH); Analalcd GoH1;N306C, 59.53; H, 4.47; N, 10.96 found C, 59.45;
H, 4.41; N, 10.92.

ethyl 4-((3-fluor ophenylamino)methyl)-2-oxo-2H-chr omen-7-ylcarbamate (2i): colorless solid, Recrystallized
from Ethanol+1,4-Dioxane, Yield (77 %), MP. 238-2@0 IR (KBr, cm?): 1716 (lactom C=0), 1691 (amide C=0),
3369 (NH), 3282 (carbonyl NH); MS (m/z, 70 eV): 356 NMR (DMSO-ds 300MHz, 3ppm): 1.29 (t, 3H, Cb),
3.86 (s, 1H, NH), 4.28 (g, 2H, GH 5.83 (s, 2H, Ch), 6.28 (s, 1H, Ar-H), 6.51-7.67 (m, 5H, Ar-H), 7.7s, 1H,
Ar-H), 7.98 (d, 1H, Ar-H), 10.25 (s, 1H, NH); Analalcd G¢H;-FN,O,C, 64.04; H, 4.81; N, 7.86 found C, 63.96;
H, 4.77; N, 7.80.

ethyl 4-((3-chlorophenylamino)methyl)-2-oxo-2H-chromen-7-ylcarbamate (2j): colorless solid, Recrystallized
from Ethanol+1,4-Dioxane, Yield (72 %), MP. 246-248 IR (KBr, cm): 1723 (lactom C=0), 1698 (amide C=0),
3381 (NH), 3271 (carbonyl NH); MS (m/z, 70 eV): 3{a+1), 372'H NMR (DMSO-ds 300MHz, ppm): 1.27 (t,
3H, CHs), 3.90 (s, 1H, NH), 4.22 (q, 2H, GH5.62 (s, 2H, Ch), 6.25 (s, 1H, Ar-H), 6.62-7.56 (m, 5H, Ar-H), 2.7
(s, 1H, Ar-H), 8.02 (d, 1H, Ar-H), 10.19 (s, 1H, MHAnal. Calcd GH;,CIN,O,C, 61.21; H, 4.60; N, 7.51 found C,
61.15; H, 4.53; N, 7.45.

ethyl 4-((m-toluidino)methyl)-2-oxo-2H-chromen-7-ylcarbamate (2k): colorless solid, Recrystallized from
Ethanol+1,4-Dioxane, Yield (66 %), MP. 204-2W5 IR (KBr, cmi®): 1718 (lactom C=0), 1691 (amide C=0), 3380
(NH), 3288 (carbonyl NH); MS (m/z, 70 eV): 3%8;NMR (DMSO-ds 300MHz,8ppm): 1.33 (t, 3H, CH), 2.21 (s,
3H, Ar-CHg), 3.77 (s, 1H, NH), 4.32 (q, 2H, GK14.42 (s, 2H, Ch), 6.28 (s, 1H, Ar-H), 6.56-7.41 (m, 5H, Ar-H),
7.75 (s, 1H, Ar-H), 7.88 (d, 1H, Ar-H), 10.13 (34,INH); Anal. Calcd GH,0N,04C, 68.17; H, 5.72; N, 7.95 found
C, 68.11; H, 5.65; N, 7.88.

ethyl 4-((3-hydroxyphenylamino)methyl)-2-oxo-2H-chr omen-7-ylcarbamate (21): colorless solid, Recrystallized
from Ethanol, Yield (81 %), MP. 194-19€; IR (KBr, cm): 1720 (lactom C=0), 1688 (amide C=0), 3416 (OH),
3375 (NH), 3258 (carbonyl NH); MS (m/z, 70 eV): 3%4 NMR (DMSO-ds 300MHz, 3ppm): 1.29 (t, 3H, Cb),
3.71 (s, 1H, NH), 4.27 (q, 2H, GH 5.42 (s, 2H, Ch), 5.76 (s, 1H, OH), 6.44 (s, 1H, Ar-H), 6.52-7 (44, 6H, Ar-
H), 7.96 (d, 1H, Ar-H), 10.12 (s, 1H, NH); Anal. I€d C;gH;gN,0sC, 64.40; H, 5.12; N, 7.91 found C, 64.33; H,
5.08; N, 7.85.

ethyl  4-((3-methoxyphenylamino)methyl)-2-oxo-2H-chromen-7-ylcarbamate  (2m):  colorless  solid,
Recrystallized from Ethanol+1,4-Dioxane, Yield (8¢, MP. 186-188°C; IR (KBr, cm'): 1709 (lactom C=0),
1686 (amide C=0), 3356 (NH), 3262 (carbonyl NH); K&z, 70 eV): 368H NMR (DMSO-ds 300MHz, 5ppm):

1.33 (s, 3H, CH), 2.81 (s, 3H, OCH), 3.93 (s, 1H, NH), 4.33 (q, 2H, GK4.68 (s, 2H, Ch), 6.45 (s, 1H, Ar-H),
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6.68-7.62 (m, 5H, Ar-H), 7.65 (s, 1H, Ar-H), 7.96, 1H, Ar-H), 10.13 (s, 1H, NH); Anal. Calcd,d,oN,OsC,
65.21; H, 5.47; N, 7.60 found C, 65.16; H, 5.40;7M\§3.

ethyl 4-((3-nitr ophenylamino)methyl)-2-oxo-2H-chr omen-7-ylcarbamate (2n): yellow color solid, Recrystallized
from Ethanol+1,4-Dioxane, Yield ( 58 %), MP. 21462°C; IR (KBr, cm'): 1719 (lactom C=0), 1694 (amide
C=0), 3368 (NH), 3274 (carbonyl NH); MS (m/z, 70)e®83;H NMR (DMSO-ds 300MHz, 5ppm): 1.20 (t, 3H,
CHy), 3.89 (s, 1H, NH), 4.27 (m, 2H, G}15.82 (s, 2H, Ch), 6.51 (s, 1H, Ar-H), 7.86-7.48 (m, 6H, Ar-H), 2.&d,
1H, Ar-H), 10.18 (s, 1H, NH); Anal. Calcd§;/N3;OsC, 59.53; H, 4.47; N, 10.96 found C, 59.45; H, 4.M]1
10.92.

ethyl  4-((2,4-dimethylphenylamino)methyl)-2-oxo-2H-chromen-7-ylcarbamate  (20):  colorless  solid,
Recrystallized from Ethanol+1,4-Dioxane, Yield (7¢), MP. 226-228C; IR (KBr, cm'): 1712 (lactom C=0),
1683 (amide C=0), 3350 (NH), 3276 (carbonyl NH); K&z, 70 eV): 366H NMR (DMSO-ds 300MHz, 5ppm):

1.30 (t, 3H, CH), 2.28 (t, 3H, CH), 2.53 (s, 3H, Ck), 4.21 (q, 2H, Ch), 4.94 (s, 1H, NH), 5.48 (s, 2H, GK16.50

(s, 1H, Ar-H), 7.47-7.55 (m, 3H, Ar-H),7.63-7.69 ,(i@H, Ar-H), 7.83 (d, 1H, Ar-H), 10.22 (s, 1H, NHAnal.

Calcd G1H».N,0O,C, 68.84; H, 6.05; N, 7.65 found C, 68.77; H, 5.877.58.

ethyl  4-((2,5-dichlor ophenylamino)methyl)-2-oxo-2H-chromen-7-ylcarbamate  (2p):  colorless  solid,
Recrystallized from Ethanol+1,4-Dioxane, Yield @, MP. 234-238C; IR (KBr, cm?): 1725 (lactom C=0), 1691
(amide C=0), 3342 (NH), 3293 (carbonyl NH); MS (m7® eV): 408 (m+1), 4084 NMR (DMSO-ds 300MHz,
dppm): 1.23 (t, 3H, Ck), 3.88 (s, 1H, NH), 4.59 (q, 2H, GH5.79 (s, 2H, CH), 6.36 (s, 1H, Ar-H), 6.73 (d, 1H,
Ar-H), 7.24 (d, 2H, Ar-H), 7.56 (d, 1H, Ar-H), 7.68, 1H, Ar-H), 8.37 (d, 1H, Ar-H), 10.45 (s, IHHN Anal.
CalcdGgH16ClN,04C, 56.04; H, 3.96; N, 6.88 found C, 55.96; H, 3816.82.

RESULTSAND DISCUSSION

Synthesis of7-carbethoxyamino-4-bromomethyl coumaras brought about by the Pechman cyclization[fl8}o
carbethoxyamino phenol with 4-bromoethylacetoaeg?@]. The substituted 7-carbethoxyaminoR}-(
arylaminomethylcoumarins2é-p) were synthesizedS¢theme 1) by refluxing the reaction mixture of substituted
anilines and 7-carbethoxyamino-4-bromomethyl coumd) in dry xylene at 135-148°C.

The title compounds further confirmed by R NMR, Mass spectral and elemental analyses. ThéRFSpectrum
of compound?c)in KBr showed theamide absorption bands at 3438, @280 cni and the carbonyl stretching
frequencies at 1739 ¢ém1697 crit respectively.

The 'H NMR spectra analysis of compoun2o) a triplet was observed at 1.30 ppm due to meghgtons of
carbethoxy group. Two singlets were observed a8 p@Em, 2.63 ppm due to methylprotons of anilineyrimhe
methylene protons were observed at 4.20 ppm, 548435 a quartet & singlet, respectively. A singlet.94 ppm
was observed due to NH proton. The C3-H of coumabserved as singlet at 6.50 ppm. Two multiplets.47-
7.55ppm for three protons, 7.63-7.69ppm for twotqme were observed for aromatic protons of anikms
coumarin rings. A doublet at 7.83 ppm observedtdu@8 proton of coumarin.

All this evidence plus molecular ion peaks at thiegpective molecular masses and micro-analytiatd dtrongly
support the structure of compoun@s-f).

1. Antimicrobial activity

The newly synthesized compoun@a) were screened via broth microdilution methodfweit antibacterial and
antifungal activity at different concentrations1df0, 50, 25, 12.5, 6.25, 3.125, 1.6, 0.8, 0.4 aBg/mL. The MIC
values for then vitro antibacterial studies of the compound&a-p) and the standard are representedable 1by
serial dilution method [21].

3.1 Antibacterial activity

Antibacterial activity was carried out against thr&ram positive bacteria, namel@aphylococcus aureus,
Enterococcus faecalis, and Sreptococcus mutans, and three Gram-negative bacteria, namélcherichia coli,
Klebsiella pneumonia, andPseudomonas aeruginosa. Ciprofloxacin was used as a standard.

The antibacterial screening data showed that mbshe compounds exhibited good bacterial inhibitidrhe
compound 2Zf) (4-OCH;) was very high active at MIC of 04&9/mL& the compounds2d) (4-CHs), (2e) (40H),
(2h) (4-NO,), (2Kk) (3-CHp), (21) (3-OH), Qo) (2,4-CH)were active at MIC of 0.4g/mL againssS. aureus bacteria.
The compounddf) (4-OCH)was very high active at MIC of 0iy/mL & the compound2m) (3-OCH) active at
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MIC of 0.4 pg/mL againstE. faecalis bacteria. The compoun@) (4-F), @f) (4-OCHs)were very high active at
MIC of 0.2 ug/mL & the compounds2g) (40H), m) (3-OCH;) active at MIC of 0.4ug/mL againstE. coli
bacteria. The compoundgh) (4-F), e) (40H), @f) (4-OCHy)were very high active at MIC of 0429/mL & the
compounds 4c) (4-Cl), (2g) (4-Br), 2m) (3-OCH) active at MIC of 0.4ug/mL againstS. mutans bacteria. The
compoundsZb) (4-F), @f) (4-OCH) were very highly active at MIC of 04&3/mL againsP. aeruginia bacteria. It
is to be noted that most of these compounds iraetiainsK. pneumonia.

3.2 Antifungal activity results

Antifungal activity of compounds was carried ouiaagt two fungi, namelyCandida albicans and Aspergillus
fumigatus. Fluconazole was used as a standard. The comp@bihd4-F), c) (4-Cl), 2f) (4-OCH), (29) (4-Br)
were very high active at MIC of 0i&y/mL & the compounds2l) (4-CH), (2€) (40H), m) (3-OCH) were active
at MIC of 0.4ug/mL againstC. albicans fungi. The compound<f{) (4-OCH), (2h) (4-NO,) were very high active
at MIC of 0.2ug/mL & the compounds2p) (4-F), €c) (4-Cl), 2d) (4-CHy), (2€) (40H), @g) (4-Br) were active at
MIC of 0.4 ug/mL againstA. fumigatus fungi.

TABLE 1: Results of antimicrobial activities of the synthesized compounds (2a-p)

Compounds Gram-positive Gram-negative Fungi

No R S. aureus | E.faecalis | S.mutans | E.coli | K. pneumonia | P.aeruginia | C. albicans | A. fumigatus
2a H 0.8 1.6 3.12 6.25 100 6.25 125 0.8
2b 4-F 0.6 0.8 0.2 0.2 50 1.6 0.2 0.4
2c 4-Cl 0.6 0.8 0.4 0.8 50 3.12 0.2 0.4
2d 4-CH; 04 3.12 1.6 0.8 100 6.25 0.4 0.4
2e 4-OH 0.4 0.8 0.2 0.4 100 6.25 0.4 0.4
2f | 4-OCH 0.2 0.2 0.2 0.2 25 1.6 0.2 0.2
29 4-Br 0.6 3.12 0.4 0.2 50 6.25 0.2 0.4
2h | 4-NG, 0.4 6.25 6.25 3.12 100 50 1.6 0.2
2i 3-F 0.6 3.12 3.12 3.12 100 100 0.8 0.8
2 3-Cl 0.8 3.12 50 50 100 100 0.8 0.8
2k 3-CH; 04 50 100 100 100 >100 1.6 0.8
2l 3-OH 0.4 0.8 50 100 100 50 3.12 0.8
2m | 3-OCH; 0.6 0.4 0.4 100 50 25 0.4 0.8
2n 3-NG, 0.6 1.6 3.12 - - 100 6.25 0.8
20 | 2,4-CH 0.4 50 >100 100 - 100 50 3.12
2p 2,5-Cl 0.6 50 50 - 100 100 >100 6.25
Ciprofloxacin 2 2 2 1 1 4 - -
Fluconazole - - - - - - 16 8

CONCLUSION

In conclusion, the tested 7-carbethoxyamino coumdsrivatives Za-p) were exhibited better bacterial activity
againstStaphylococcus aureus than standar@iprofloxacin and better fungal activitg. Fumigatus than the standard
Fluconazole. Amongst, all the compound&fj showed better activity against all bacterial &dal strains.
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