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A series of 2-aminothiazoles derivatives have been synthesized and tested for in vitro antibacterial activity on
different microorganisms. Syntheses have been carried out following simple methodology in excellent isolated
yields. The structure and purity of the original compounds were confirmed by IR, NMR, Mass spectroscopy, and
elemental analysis. All compounds were tested for antibacterial activity against S. aureus, S. pyogenes, E. coli, P.
aeruginosa, S. typhi and V. parahaemolyticus. These preliminary results indicate that some of compounds are exhibit-

ing good activity.
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Introduction

The incidence of bacterial infections has increased dramat-
ically in recent years.1 The widespread use of antibacterial
drugs and their resistance against bacterial infections has led
to serious health hazards. The resistance of wide spectrum
antibacterial agents has prompted discovery and modification
towards new antifungal and antibacterial drugs.z’3

Thiazoles and their derivatives have attracted continuing
interest over the years because of their varied biological ac-
tivities.** Thiazole and in particular the 2-amino thiazole nucleus
have been incorporated into a wide variety of therapeutically
interesting candidates including antibacterial,”"* anti-HIV,"'
hypertension,12 anti-inﬂamentory,13 anti-viral*"” and antican-
cer,'*"” agents. Recent studies have shown the synthesis of
some new thiazole candidates as adenosine receptor anta-
gonists'® and Src family kinase inhibitors,"* more recently 2-
aminothiazole analogues reported as potential neuroprotective
agents”” for the treatment of neurological diseases and modula-
tors of transcriptional repression for treatment of huntington’s
disease.”

Prompted by the observed biological activities of the above
mentioned derivatives and in continuation of our ongoing
studies on novel biologically active molecules, we have design-
ed and synthesized some novel 2-aminothiazoles following
Hantzsch’s synthesis22 as potential antibacterial agents.

Results and Discussion

Chemistry. The synthetic routs of compounds 8a-f and 9a-e
are outlined in Scheme 1. 2-(4-Amino-phenoxy)-benzoic acid
ethyl ester 1 was prepared from 2-hydroxy-benzoic acid ethyl
ester in accordance to the method described in the literature.”

The ethyl 2-(4-amino-phenoxy)-benzoate 1 was converted

to thioureido derivative 2 by treatment with benzoyl chloride
and ammonium thiocyanate and then was, hydrolyzed by
sodium methoxide in methanol in good yield to give thiourea
derivative 3. Compound 3 underwent Hantzsch thioazole syn-
thesis with phenacyl bromide to give thiazol 4 in good yield,
which was further hydrolyzed to give acid 5 in presence of aque-
ous sodium hydroxide in methanol. Compound 5 was treated
with pyrrolidin in presence of EDCI and DIPEA in THF to
produce pyrrolidine derivative 6. Compound 6 was alkylated
using ethyl bromoacetate in presence of NaH in DMF to give
ester derivative which was in-situ hydrolyzed to give acetic acid
derivative 7. Amide coupling of compound 7 with various aro-
matic amines, as well as, secondary aliphatic amines was carried
out in presence of EDCI and DIPEA to give the final compounds
8a-f and 9a-e.

The structures of all compounds 8a-f and 9a-e were deter-
mined using IR, "H-NMR and EI-MS spectral data together with
elemental analysis. IR spectra of compounds 8a-f and 9a-e
showed absorption bands around 1637 - 1705 cm regions result-
ing from C=0 function of amide, while compound 8a-f showed
one additional absorption bands around 3431 - 3451 cm’ regions
resulting from N-H function of -CONH. 'H NMR spectra of
compound 8a-f showed singlet proton at chemical shift around
10.38 - 10.64 ppm for PANHCO- proton, while this proton was
disappeared in compounds 9a-e. In addition, the EI-MS spectra
of 8a-f and 9a-e showed molecular ion peak (M+, 90%).

Biological Activities. The newly synthesized derivatives
were evaluated for their in vitro antibacterial activity against
E. coli, P. aeruginosa, S. aureus, S. pyogenes, S. typhi and V.
parahaemolyticus by micro broth dilution methods.” The stan-
dard strains used for screening of antibacterial and antifungal
activities were procured from Institute of Microbial Technology
(IMTECH), Chandigarh, India. The MIC values are given in
Table 1. The standard drug used for antibacterial activity was
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Scheme 1. Reagents and conditions (a) Benzoyl chloride, ammonium thiocyanate, acetone, reflux, 0.5 h., yield 80%. (b) NaOMe, methanol,
rt, 1 h., yield 73%. (c) Phenacyl chloride, NaHCQO3, acetonitrile, reflux, 2 h., yield 78%. (d) aq. NaOH, methanol-THF, rt, 10 h., yield 75% (e)
Pyrrolidine, EDCI, DIPEA, THF, rt, 10 h., yield 72% (f) 1) Ethyl bromo acetate, NaH, DMF, rt, 3 h. 2) Methanol, water, rt, 5 h., yield 70%. (g)
ArNH; or cyclic amine, EDCI, DIPEA, THF, rt, 4 - 7 h., yields 71 - 8§1%.

Table 1. Antibacterial activity data of newly synthesized compounds 8a-f and 9a-e

Antibacterial MIC in pg/mL

Compounds . P. aeruginosa S. aureus S. pyogenes S. typhi V. parahaemolyticus
Ecoli MTCC 443 "\ gss MTCC 96 MICC 442 TCCos PTeC 82

8a 62.5 62.5 200 125 100 500

8b 62.5 50 62.5 62.5 500 100

8c 125 125 62.5 500 500 500

8d 100 50 125 250 500 200

8e 1000 1000 500 100 50 100

8f 1000 500 500 1000 100 100

9a 50 100 50 125 1000 500

9b 125 200 100 250 500 500

9¢ 125 500 500 250 500 500

9d 100 50 50 125 500 1000

9e 500 125 50 500 200 200
Ciprofloxacin 25 25 50 50 - -

ciprofloxacin. Mueller Hinton Broth was used as nutrient me-
dium for bacteria and sabouraud dextrose broth for fungal to
grow. Inoculums size for test strain was adjusted to 108 CFU/
mL by comparing the turbidity. The serial dilutions were pre-
pared in primary and secondary screening. The target compo-
unds and standard drugs were dissolved in DMSO-water (1:1
v/v) at a concentration of 2.0 mg/mL. In primary screening,
500 pg/mL, 250 pg/mL and 125 pg/mL concentrations of the
synthesized drugs were taken. Data were not taken for the initial

solution because of the high DMSO concentration (10%). The
active synthesized drugs found in this primary screening were
further tested in a second set of dilution against all microorga-
nisms. In secondary screening, the drugs found active in primary
screening were similarly diluted to obtain 100 pg/mL, 50 pg/
mL, 25 pg/mL, 12.5 pg/mL and 6.25 ng/mL concentrations. The
inoculated wells were incubated overnight at 37 °C in a humid
atmosphere. The highest dilution showing at least 99% inhi-
bition zone is taken as MIC.
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The investigation of antibacterial screening revealed that
all the newly synthesized compounds showed moderate to
excellent inhibition. Compound 8a shows very good activity
against E. coli and P. aeruginosa while moderate activity against
S. typhi. Compounds 8b exhibit very good activity against all
tested microorganism except S. #yphi, while compound 8¢ shows
very good activity against S. aureus only. Compound 8d and
8e exhibit excellent activity against P. aeruginosa and S. typhi
respectively only. Compound 9a shows excellent activity against
E. coli and S. aureus, while compound 9d exhibits excellent
activity against P. aeruginosa and S. aureus. Compound 9e exhi-
bits excellent activity against S. aureus only, while compounds
9b and 9¢ show moderate activity against one bacteria strain
only.

Conclusion

Present study reports synthesis of novel of ((4-phenyl-thia-
zol-2-yl)-{4-[2-(pyrrolidine-1-carbonyl)-phenoxy]-phenyl} -
amino)-acetic acid and successively amide coupling with diffe-
rent amines. The antibacterial screening of newly synthesize
compounds was carried out against six different organism, and
some of compounds exhibits moderate to excellent activity.
Many known drugs posses 2-amino thiazole nucleus as active
core and it well known to shows the potential pharmacological
activities. The presence of diphenyl ether moiety is also instru-
mental in contributing to the net biological activity of a system.
The antibacterial screening suggests that the newly synthesized
compound 8b having bromo substitution on phenyl ring exhi-
bited good to excellent activity against all the tested micro-
organisms except S. fyphi. Compound 8a having phenyl ring
only also exhibit very good activity against some organism. On
the contrary to expectation replacement of phenyl ring with
thiazole moiety to the structure in compound 8f not caused
substantial enhancement in antibacterial activity.

Experimental

Melting points were determined with Buchi B-545 melting
point apparatus and are uncorrected. IR spectra were recorded
on a Perkin-Elmer PE-1600 FTIR spectrometer in KBr disc.
'HNMR spectra were recorded on a Varian spectrometer using
TMS as an internal standard. Mass spectra were performed on
a Waters mass spectrometer (Waters LC/MS-3100 Mass De-
tector API). Progress of the reaction was checked by thin layer
chromatography (TLC) on silica gel coated aluminum sheets
(silica gel 60 F254) using a mixture of ethyl acetate and hexane
(1:1 v/v). All of the solvents and materials were reagent grade
and purified as required.

Synthesis of 2-(4-amino-phenoxy)-benzoic acid ethyl ester
(1). Compound 1 was synthesized following a literature me-
thod,” starting from 2-hydroxy benzoic acid ethyl ester and 4-
fluoro nitrobenzene to give title compound 1 (yield 73%) as
reddish oil. Anal. Calcd. for C;sH;sNOs: C, 70.02; H, 5.88; N,
5.44. Found: C, 70.24; H, 6.08; N, 5.21. "H-NMR (400 MHz,
DMSO-dg) 6 1.29 (t, 3H, J="7.1 Hz, CH3), 4.26 (q, 2H, J=7.1,
CH>), 4.98 (bs, 2H, NH»), 6.42-6.44 (dd, 2H, ArH), 6.71-6.73
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(dd, 2H, ArH), 7.11-7.63 (m, 4H, ArH). Mass spectrum (ES)
m/z 258 (M+1).

Synthesis 2-[4-(3-benzoyl-thioureido)-phenoxy]-benzoic
acid ethyl ester (2). To a suspension of NH4sSCN (1.06 g,
0.014 mol) in acetone (50 mL) was added slowly benzoyl-
chloride (1.47 mL, 0.0127 mol) under dry condition within 10
min. After completion of addition, reaction mixture was reflux-
ed for 15 min. A solution of compound 1 (3.0 g, 0.011 mol) in
acetone (20 mL) was added to above stirred suspension at
such a rate that refluxes gently. After completion of addition
reaction mixture was refluxed for 30 min. Reaction mixture
was cooled and poured in water, resulting solid was filtered
and washed with water. Solid was recrystalized in ethanol to
give pure compound 2 as off-white solid, Yield 80%, mp 173 -
175 °C. Anal. Calcd. for CsH20N,O4S: C, 65.70; H, 4.79; N,
6.66. Found: C, 65.58; H, 4.92; N, 6.43. "H-NMR (400 MHz,
DMSO-ds) 6 1.32 (t, 3H, J=7.1 Hz, CH3),4.28 (q, 2H, J="7.1
Hz, CH,), 6.40-6.43 (d, 2H, ArH), 6.73-6.76 (d, 2H, ArH), 7.15-
7.21(d, 3H, ArH), 7.25-7.37 (m, 4H, ArH), 7.41-7.61 (m, 2H,
ArH), 10.21 (s, 1H, NHCS), 12.83 (s, 1H, CONHCS). Mass
spectrum (ES) m/z 419 (M-1).

Synthesis of 2-(4-thioureido-phenoxy)-benzoic acid ethyl
ester (3). To a suspension of compound 2 (3.8 g, 0.009 mol) in
methanol (50 mL) was added sodium methoxide (0.732 g,
0.0135 mol), and stirred at room temperature for 1 h. Reaction
mixture was poured in 5% aq. HCI and stirred for 10 min.
Resulting solid was filtered, washed with water and suck
dried. Solid was recrystallized from ethanol giving pure com-
pound 3 as white solid, Yield 73%, mp 182 - 184 °C. Anal. Calcd.
for CisHisN203S: C, 60.74; H, 5.10; N, 8.85. Found: C, 61.03;
H, 5.34; N, 8.75. "H-NMR (400 MHz, DMSO-de) & 1.29 (t,
3H,J=7.1Hz, CHs;),4.26 (q,2H,J=7.1 Hz, CH,), 6.41-6.46
(d, 2H, ArH), 6.71-6.77 (d, 2H, ArH), 7.09-7.21 (m, 2H, ArH),
7.25-7.31 (m, 2H, ArH), 8.23 (s, 2H, NH>), 10.11 (s, 1H, NHCS).
Mass spectrum (ES) m/z 317 (M+1).

Synthesis of 2-[4-(4-phenyl-thiazol-2-ylamino)-phenoxy]-
benzoic acid ethyl ester (4). A mixture of compound 3 (2.0 g,
0.0063 mol), phenacyl chloride (0.942 g, 0.0066 mole) and
sodium bicarbonate (1.1 g, 0.0132 mol) in acetonitrile (30
mL) was heated at 60 - 62 °C with stirring for 2 h. Reaction
mixture was carefully poured in ice water (100 mL) and stirr-
ed for 15 min. Resulting solid was filtered and washed with
water (50 mL) and hexane (20 mL). Solid was dried to give
compound 4 as off-white solid, Yield 78%, mp 202 - 204 °C.
Anal. Caled. for C4H20N20s3S: C, 69.21; H, 4.84; N, 6.73.
Found: C, 69.09; H, 4.52; N, 6.23. "H-NMR (400 MHz, DMSO-d&)
6 128 (t, 3H, J="7.1 Hz, CH;), 425 (q, 2H, J= 7.1 Hz, CHa),
6.43-6.48 (d, 2H, ArH), 6.73-6.81 (d, 2H, ArH), 7.13-7.22 (m,
3H, ArH), 7.38-7.48 (m, 5H, ArH), 7.51-7.73 (m, 2H, ArH),
10.07 (s, 1H, NH). Mass spectrum (ES) m/z 417 (M+1).

Synthesis of [2-[4-(4-phenyl-thiazol-2-ylamino)-phenoxy]-
benzoic acid (5). A mixture of compound 4 (2.0 g, 0.0048 mol),
20% aquous NaOH (1.92 mL, 0.0096 mol) in methanol (20
mL) and THF (20 mL) was stirred at room temperature for 10 h.
Solvent was evaporated completely under vacuum and water
(50 mL) was added to residue. Aqueous solution was acidified
by addition of 10% aq. HCl to pH-4. Solid separated was fil-
tered, washed with water (50 mL) and suck dried. Solid was
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recrystalized from ethanol to give compound 5 as white solid,
Yield 75%, mp 245 - 247 °C. Anal. Calcd. for CxH;6N>O;S:
C, 68.02; H,4.15; N, 7.21. Found: C, 68.30; H, 4.29; N, 7.39.
"H-NMR (400 MHz, DMSO-ds) 8 6.42-6.46 (d, 2H, ArH), 6.69-
6.78 (d, 2H, ArH), 7.15-7.23 (m, 3H, ArH), 7.35-7.49 (m, 5H,
ArH), 7.68-7.78 (m, 2H, ArH), 10.10 (s, 1H, NH), 12.31 (s, 1H,
COOH). Mass spectrum (ES) m/z 387 (M-1).

Synthesis of {2-[4-(4-phenyl-thiazol-2-ylamino)-phenoxy]-
phenyl} -pyrrolidin-1-yl-methanone (6). A mixture of compo-
und 5 (1.3 g, 0.0033 mol), pyrolidine (0.302 mL, 0.0036 mol),
diisopropyl ethyl amine (DIPEA) (1.14 mL, 0.0066 mol) and
dimethyl amino pyridine (40.0 mg, 0.33 mmol) in THF (30
mL) was stirred at 10 °C. 1-Ethyl-3-(3’-dimethylaminopropyl)
carbodiimide (EDCI) (0.753 g, 0.0039 mol) was added portion
wise to above reaction mixture and stirred at room temperature
for 10 h. Solvent was evaporated under vacuum, water was
added to residue and acidified to pH-6 by addition of 10% aq.
HCI. Solid was filtered, washed with water and suck dried to
give compound 6 as white solid, Yield 72%, mp 173 - 175 °C.
Anal. Calcd. for CsH3N;0,S: C, 70.72; H, 5.25; N, 9.52. Found:
C,70.58; H, 5.39; N, 9.31. 'H-NMR (400 MHz, DMSO-ds) 8 1.16
(t,4H, J=6.6 Hz, 2CH,), 3.14 (t, 4H, J= 6.6 Hz, 2CH>), 6.87-
6.91 (d, 2H, ArH), 7.10-7.17 (d, 3H, ArH), 7.20-7.31 (m, 2H,
ArH), 7.36-7.56 (m, 4H, ArH), 7.61-7.89 (m, 3H, ArH), 10.12
(s, 1H, NH). Mass spectrum (ES) m/z 442 (M+1).

Synthesis of {((4-phenyl-thiazol-2-yl)-{4-[2-(pyrrolidine-
1-carbonyl)-phenoxy]-phenyl} -amino)-acetic acid (7). A sus-
pension of 60% NaH (0.136 g, 0.0034 mol) and DMF (10 mL)
was stirred at 10 °C. Solution of compound 6 (1.0 g, 0.0022
mol) in DMF (10 mL) was added and stirred for 30 min. Ethyl
bromoacetate (0.275 mL, 0.0024 mol) was added to above
reaction mixture and stirred for 3 h at room temperature.
Methanol (10 mL) and water (10 mL) was added successively
to reaction mixture and stirred at room temperature for 5 h.
Reaction mixture was poured in ice water (50 mL) and washed
with ethyl acetate (30 mL). Aqueous layer was acidified to
pH-4 by addition of dil HCI and solid separated was filtered.
Solid was washed with water (20), hexane (20) and suck dried to
give compound 7 as white solid, Yield 70%, mp 246 - 248 °C.
Anal. Calcd. for CosHysN3O4S: C, 67.32; H, 5.04; N, 8.41. Found:
C,67.10; H, 5.23; N, 8.18. 'H- NMR (400 MHz, DMSO-ds)
1.15(t,4H, J= 6.6 Hz, 2CH>»), 3.16 (t, 4H, J= 6.6 Hz, 2CH»),
4.31 (s, 2H, CH»), 6.40- 6.47 (d, 2H, ArH), 6.67-6.75 (d, 2H,
ArH), 7.13-7.21 (m, 3H, ArH), 7.33-7.41 (m, 5H, ArH), 7.68-7.77
(m, 2H, ArH), 12.41 (s, 1H, COOH). Mass spectrum (ES) m/z
498 (M-1).

General procedure for synthesis of compound 8a-f and 9a-e.
A mixture of compound 7 (0.30 mmol), corresponding amine
derivative (0.30 mmol), diisopropyl ethyl amine (DIPEA) (0.60
mmol) and N,N-dimethyl amino pyridine (0.03 mmol) in THF
(10 mL) was stirred at 10 °C. 1-Ethyl-3-(3’-dimethylamino-
propyl)carbodiimide (EDCI) (0.36 mmol) was added to above
stirred solution portion wise. Reaction mixture was stirred at
room temperature for 4 - 7 h. Solvent was evaporated under
vacuum, water was added to residue and acidified to pH-6 by
addition of dil. HCI. Solid separated was filtered, washed with
water (10 mL) and suck dried. Solid was recrystallized from 95%
ethanol giving pure compound 8a-f and 9a-e.
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N-Phenyl-2-((4-phenyl-thiazol-2-yl)-{4-[2-(pyrrolidine-1-
carbonyl)-phenoxy]-phenyl} -amino)-acetamide (8a). Obtain-
ed as white crystals, Yield 80%, mp 113 - 115 °C. Anal. Calcd.
for C34H30N40;S: C, 71.06; H, 5.26; N, 9.75. Found: C, 71.30;
H, 5.09; N, 9.59. IR v (cm™) 3436 (CON-H), 1701 (C=0).
'H-NMR (400 MHz, DMSO-d¢) & 1.17-1.19 (m, 4H, 2CH,),
3.21(t,4H,J=6.6 Hz, 2CHy), 4.68 (s, 2H, CH>), 7.03-7.10 (m,
4H, ArH), 7.20-7.52 (m, 9H, ArH), 7.61-7.73 (dd, 4H, ArH),
7.81-7.89 (dd, 2H, ArH), 10.40 (s, 1H, CONH). Mass spectrum
(ES) m/z 575 (M+1).

N-(4-Bromo-phenyl)-2-((4-phenyl-thiazol-2-yl)-{4-[2-(py-
nolidine-1-carbonyl)-phenoxy]-phenyl} -amino)-acetamide
(8b). Obtained as off-white crystals, Yield 76%, mp 85 - 87 °C.
Anal. Calcd. for C34H29BrN4OsS: C, 62.48; H, 4.47; N, 8.57.
Found: C, 62.61; H,4.70; N, 8.31. IR v (cm'l) 3431 (CON-H),
1678 (C=0). 'H-NMR (400 MHz, DMSO-de) & 1.18-1.20 (m,
4H, 2CH>), 3.22 (t, 4H, J = 6.6 Hz, 2CH,), 4.68 (s, 2H, CH»),
7.00-7.11 (m, 4H, ArH), 7.19-7.49 (m, 8H, ArH), 7.63-7.77 (m,
4H, ArH), 7.81-7.89 (m, 2H, ArH), 10.64 (s, 1H, CONH). Mass
spectrum (ES) m/z 653 (M+1).

N-(4-Cyano-phenyl)-2-((4-phenyl-thiazol-2-yl)-{4-[2-(py-
nolidine-1-carbonyl)-phenoxy]-phenyl} -amino)-acetamide
(8¢). Obtained as white crystals, Yield 71%, mp 95 - 97 °C.
Anal. Calc. for C3sH2oNsO;3S: C, 70.10; H, 4.87; N, 11.68. Found:
C,69.91; H,5.05; N, 11.43. IR v (cm™) 3448 (CON-H), 1684
(C=0). '"H-NMR (400 MHz, DMSO-ds) & 1.16-1.19 (m, 4H,
2CH,), 3.21 (t,4H, J=6.5 Hz, 2CH>), 4.66 (s, 2H, CH>), 7.03-
7.10 (m, 4H, ArH), 7.20-7.48 (m, 8H, ArH), 7.60-7.75 (m, 4H,
ArH), 7.80-7.88 (m, 2H, ArH), 10.61 (s, 1H, CONH). Mass
spectrum (ES) m/z 600 (M+1).

N-(4-Acetyl-phenyl)-2-((4-phenyl-thiazol-2-yl)-{4-[2-(py-
nolidine-1-carbonyl)-Phenoxy|-phenyl} -amino)-acetamide
(8d). Obtained as off-white crystals, Yield 69%, mp 105 - 107
°C. Anal. Calcd. for C36H32N404S: C, 70.11; H, 5.23; N, 9.08.
Found: C, 69.96; H, 5.48; N, 9.26. IR v (cm'l): 3449 (CON-H),
1700 (C=0). 'H-NMR (400 MHz, DMSO-de) & 1.17-1.20 (m,
4H, 2CH,), 2.53 (s, 3H, CHs), 3.23 (t, 4H, J = 6.6 Hz, 2CH,),
4.67 (s, 2H, CH,), 7.03-7.10 (m, 4H, ArH), 7.20-7.52 (m, 8H,
ArH), 7.61-7.73 (m, 4H, ArH), 7.80-7.89 (m, 2H, ArH), 10.50
(s, IH, CONH). Mass spectrum (ES) m/z 617 (M+1).

N-(4-Isopropyl-phenyl)-2-((4-phenyl-thiazol-2-yl)-{4-|2-
(pymnrolidine-1-carbonyl)-phenoxy]-phenyl} -amino)-acetamide
(8e). Obtained as white crystals, Yield 73%, mp 113 -115 °C.
Anal. Caled. for C37H36N4OsS: C, 72.05; H, 5.88; N, 9.08.
Found: C, 72.21; H, 6.02; N, 9.19. IR v (cm'l) 3431 (CON-H),
1687 (C=0). '"H-NMR (400 MHz, DMSO-de) & 1.18-1.20 (m,
4H, 2CH,), 1.29 (d, 6H, J=6.6 Hz, 2CH3), 3.11-3.14 (m, 1H,
CH), 3.21 (t, 4H, J= 6.6 Hz, 2CH>), 4.68 (s, 2H, CH>), 7.00-7.11
(m, 4H, ArH), 7.19-7.49 (m, 8H, ArH), 7.63-7.77 (m, 4H, ArH),
7.81-7.89 (m, 2H, ArH), 10.38 (s, 1H, CONH). Mass spectrum
(ES) m/z 617 (M+1).

2-((4-Phenyl-thiazol-2-yl)-{4-[2-(pyrrolidine-1-carbonyl)-
phenoxy|-phenyl} -amino)-/NV-thiazol-2-yl-acetamide (8f). Ob-
tained as pale yellow crystals, Yield 73%, mp 90 - 92 °C. Anal.
Calcd. for C31Hx7Ns50;3S;: C, 64.01; H, 4.68; N, 12.04. Found: C,
63.90; H, 5.89; N, 11.89. IR v (cm™) 3434 (N-H), 1669 (C=0).
'H-NMR (400 MHz, DMSO-ds) 5 1.16-1.19 (m, 4H, 2CH,),
3.22(t,4H, J= 6.6 Hz, 2CH>), 4.66 (s, 2H, CHy), 6.90-7.08 (m,
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3H, ArH), 7.20-7.52 (m, 7H, ArH), 7.60-7.75 (m, 4H, ArH),
7.80-7.88 (m, 2H, ArH), 10.68 (s, IlH, CONH). Mass spectrum
(ES) m/z 582 (M+1).
2-((4-Phenyl-thiazol-2-yl)-{4-[2-(pymrolidine-1-carbonyl)-
phenoxy|-phenyl} -amino)-1-piperidin-1-yl-ethanone (9a). Ob-
tained as white crystals, Yield 81%, mp 65 - 67 °C. Anal.
Calcd. for C33H34N405S: C, 69.94; H, 6.05; N, 9.89. Found: C,
70.17; H, 5.89; N, 10.11. IR v (cm™) 1637 (C=0). 'H-NMR (400
MHz, DMSO-de) 8 1.60-1.69 (m, 4H, 2CH,), 1.76-1.81 (m, 6H,
3CH,), 3.34 (t,4H, J=6.6 Hz, 2CH,), 3.45 (t,4H, J=6.5 Hz,
2CHy), 4.81 (s, 2H, CHy), 7.01-7.16 (m, 4H, ArH), 7.23-7.29 (m,
2H, ArH), 7.36-7.47 (m, 4H, ArH), 7.53-7.58 (dd, 2H, ArH),
7.80-7.84 (dd, 2H, ArH). Mass spectrum (ES) m/z 567 (M+1).
1-Morpholin-4-yl-2-((4-phenyl-thiazol-2-yl)-{ 4-[2-(pyrro-
lidine-1-carbonyl)-phenoxy]-phenyl} -amino)-ethanone (9b).
Obtained as white crystals, Yield 78%, mp 73 - 75 °C. Anal.
Calcd. for C5;H3:N4O04S: C, 67.59; H, 5.67; N, 9.85. Found: C,
67.41; H, 5.53; N, 9.67. IR v (cm™) 1640 (C=0). 'H-NMR
(400 MHz, DMSO-ds) 6 1.59-1.67 (m, 4H, 2CH>), 3.35 (t, 4H,
J=6.6 Hz, 2CH>), 3.44 (t, 4H, J = 6.6 Hz, 2CH), 3.59- 3.66
(m, 4H, 2CH>), 4.79 (s, 2H, CHy), 7.08-7.19 (m, 4H, ArH),
7.28-7.31 (m, 2H, ArH), 7.37-7.49 (m, 4H, ArH), 7.50-7.58 (m,
2H, ArH), 7.82-7.86 (m, 2H, ArH). Mass spectrum (ES) m/z
569 (M+1).
1-(4-Phenyl-piperidin-1-yl)-2-((4-phenyl-thiazol-2-yl)-{ 4-
[2-(pyrrolidine-1-carbonyl)-phenoxy]-phenyl} -amino)-etha-
none (9¢). Obtained as off-white crystals, Yield 71%, mp 101 -
103 °C, Anal. Calcd. for C3oH3sN4O3S: C, 72.87; H, 5.96; N,
8.72. Found: C, 72.60; H, 6.18; N, 8.51. IR v (cm™) 1639 (C=0).
"H-NMR (400 MHz, DMSO-de) & 1.58-1.64 (m, 4H, 2CH,),
1.72-1.79 (m, 4H, 2CH,), 2.71-2.78 (m, 1H, CH), 3.32-3.35 (t,
4H, J = 6.6 Hz, 2CH,), 3.42-3.48 (t, 4H, J = 6.6 Hz, 2CH)),
4.69 (s, 2H, CH»), 7.05-7.12 (m, 5H, ArH), 7.15-7.19 (m, 4H,
ArH), 7.29-7.33 (m, 2H, ArH), 7.39-7.48 (m, 4H, ArH), 7.51-
7.59 (m, 2H, ArH), 7.81-7.85 (m, 2H, ArH). Mass spectrum
(ES) m/z 643 (M+1).
1-(4-Methyl-piperazin-1-yl)-2-((4-phenyl-thiazol-2-yl)-{ 4-
[2-(pyrrolidine-1-carbonyl)-phenoxy]-phenyl} -amino)-etha-
none (9d). Obtained as white crystals, Yield 77%, mp 101 -
103 °C. Anal. Calcd. for C33H35Ns0:S: C, 68.13; H, 6.06; N,
12.00. Found: C, 68.39; H, 5.87; N, 12.22. IR v (cm™) 1643
(C=0). 'H-NMR (400 MHz, DMSO-ds) & 1.60-1.69 (m, 4H,
2CH»), 2.27 (s, 3 H, CH3), 2.58 (t, 4 H, /= 6.6 Hz, 2CH>), 3.34
(t,4H,J=6.6 Hz,2CH,), 3.46 (t, 4 H, J=6.6 Hz, 2CH>), 4.72
(s,2H, CHy), 7.01-7.16 (m, 4 H, ArH), 7.23-7.29 (m, 2 H, ArH),
7.36-7.47 (m, 4 H, ArH), 7.53-7.58 (dd, 2 H, ArH), 7.80-7.84
(dd, 2 H, ArH). Mass spectrum (ES) m/z 582 (M+1).
1-(4-Phenyl-piperazin-1-yl)-2-((4-phenyl-thiazol-2-yl)-{ 4-
[2-(pyrrolidine-1-carbony)-phenoxy]-phenyl} -amino)-etha-
none (9¢). Obtained as off white crystals, Yield 81%, mp 113 -
115 °C. Anal. Calcd. for C3gH37Ns03S: C, 70.89; H, 5.79; N,
10.80. Found: C, 70.51; H, 5.97; N, 10.51. IR v (cm™) 1639
(C=0). 'H-NMR (400 MHz, DMSO-de) & 1.59-1.64 (m, 4H,
2CH>), 3.33 (t, 4H, J= 6.6 Hz, 2CH>), 3.46 (t, 4H, J= 6.6 Hz,
2CH>), 3.58 (t,4H, J= 6.6 Hz, 2CHz), 4.69 (s, 2H, CH,), 7.05-
7.12 (m, 5H, ArH), 7.15-7.19 (m, 4H, ArH), 7.29-7.33 (m, 2H,
ArH), 7.39-7.48 (m, 4H, ArH), 7.51-7.59 (m, 2H, ArH), 7.81-
7.85 (m, 2H, ArH). Mass spectrum (ES) m/z 644 (M+1).

Bull. Korean Chem. Soc. 2010, Vol. 31, No.4 797

Acknowledgments. We gratefully acknowledge the most
willing help and co-operation shown by CDRI Lucknow,
India. for spectroscopic analysis and, Microcare Laboratory &
Tuberculosis Research Centre, Surat, Gujarat, India for bio-
logical activity acquisition coordinating facility.

References

. Lee, C. Int. J. Antimicrob. Agents 2008, 32, 197.

. Byarugaba, D. K. Int. J. Antimicrob. Agents 2004, 24, 105.

. Kauffman, C. A.; Malani, A. N.; Easley, C.; Kirkpatrick, P. In
Nature Reviews Drug Discovery; Kirkpatrick, P. C., Ed.; Nature
Publishing group: London, 2007; Vol. 6, p 183.

4. Quiroga, J.; Hernandez, P.; Insuassty, B. R.; Abonia, R.; Cobo,
J.; Sanchez, A.; Nogueras, M.; Low, J. N. J. Chem. Soc., Perkin
Trans. 12002, 555.

5. Hutchinson, L.; Jennings, S. A.; Vishnuvajjala, B. R.; Westwell,
A. D.; Stevens, M. F. J. Med. Chem. 2002, 45, 744.

6. Kane, J. L.; Hirth, Jr., B. H.; Liang, B.; Gourlie, B. B.; Nahill, S.;

Barsomian, G. Bioorg. Med. Chem. Lett. 2003, 13, 4463.

. Bonde, C. G.; Gaikwad, N. J. Bioorg. Med. Chem. 2004, 12,2151.

. Kucukguzel, G.; Kocatepe, A.; De-Clercq, E.; Sahin, F.; Gulluce,
M. Eur. J. Med. Chem. 2006, 41, 353.

9. Vicini, P.; Geroniki, A.; Anastasia, K.; Incerti, M.; Zani, F. Bioorg.
Med. Chem. 2006, 14, 3859.

10. Zhou, X.; Shao, L.; Jin, Z.; Liu, J. B.; Dai, H.; Fang, J. X. Hete-
roat. Chem. 2007, 18, 55.

11. Bell, F. W,; Cantrell, A. S.; Hoegberg, M.; Jaskunas, S. R.; Johan-
sson, N. G.; Jordon, C. L.; Kinnick, M. D.; Lind, P.; Morin, J. M.;
Noreen, Jr., R.; Oberg, B.; Palkowitz, J. A.; Parrish, C. A.; Pranc,
P.; Sahlberg, C.; Ternansky, R. J.; Vasileff, R. T.; Vrang, L.; West,
S. J.; Zhang, H.; Zhou, X. X. J. Med. Chem. 1995, 38, 4929.

12. Patt, W. C.; Hamilton, H. W.; Taylor, M. D.; Ryan, M. J.; Taylor,
D. G.; Connolly, C. J.; Doherty, A. M.; Klutchko, S. R.; Sircar, L.;
Steinbaugh, B. A.; Batley, B. L.; Painchaud, C. A.; Rapundalo, S.
T.; Michniewicz, B. M.; Olson, S. J. J. Med. Chem. 1992, 35,2562.

13. Sharma, P. K.; Sawhney, S. N. Bioorg. Med. Chem. Lett. 1997, 7,
2427.

14. Sharma, S. K.; Tandon, M.; Lown, J. W. J. Org. Chem. 2000, 65,
1102.

15. Vicini, P.; Geronikakib, A.; Incertia, M.; Busonerac, B.; Ponic,
G.; Cabrasc, C. A.; Collac, P. L. Bioorg. Med. Chem. 2003, 11,
4785.

16. Fahmy, H. T.; Bekhit, A. A. Pharmazie 2002, 57, 800.

17. Lu, Y. Y,; Li, C. M.; Wang, Z.; Ross, C. R.; Chen, J.; Dalton, J. T.;
Li, W.; Miller, D. D. J. Med. Chem. 2009, 52, 1701.

18. Muijlwijk-Koezen, J. V.; Timmerman, H.; Vollinga, R. C.; Von
Drabbe-Kunzel, J. F.; Groote, M. D.; Visser, S.; [jzerman, A. P. J.
Med. Chem. 2001, 44, 749.

19. Das, J.; Chen, P.; Norris, D.; Padmanabha, R.; Lin, J.; Moquin,
R. V; Shen, Z.; Cook, L. S.; Doweyko, A. M.; Pitt, S.; Pang, S.;
Shen, D. R.; Fang, Q.; de-Fex, H. F.; McIntyre, K. W.; Shuster,
D. J.; Gillooly, K. M.; Behnia, K.; Schieven, G. L.; Wityak, J.;
Barrish, J. C. J. Med. Chem. 2006, 49, 6819.

20. Zhang, W. T.; Ruan, J. L.; Wu, P. F; Jiang, F. C.; Zhang, L. N;
Fang, W.; Chen, X. L. J. Med. Chem. 2009, 52, 718.

21. Leone, S.; Mutti, C.; Kazantsev, A.; Sturlese, M.; Moro, S.; Catta-
neo, E.; Rigamonti, D.; Contini, A. Bioorg. Med. Chem. 2008, 16,
5695.

22. Hantzsch, A.; Weber, J. H. Ber. 1984, 20, 3118.

23. National Committee for Clinical Laboratory Standards, Methods
for Dilution, Antimicrobial Susceptibility Tests for Bacteria that
Grow Aerobically Approved Standard, (M7AS5), 5th ed. National
Committee for Clinical Laboratory Standards, Wayne, PA, 2000.

24. Consiglio, G. A.; Failla, S.; Finocchiaro, P.; Giuffrida, C.; Recca,

A. Phosphorus, Sulfure, and Silicon and the Related Elements 2000,

165, 7.

W N~

e BN



