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ABSTRACT

A new series of N-[3-{-(4-subtitutedaryl-3-chloro-2-oxo-azetidine)-carbamyl}-propyl] -2-
aminothiazole 4(a-s) have been synthesized from 2-aminothiazole as a starting material by
conventional as well as microwave methods. All the synthesized compound 4(a-s) were screened
for their antibacterial and antifungal activities against some selected bacteria and fungi with
their MIC values and antitubercular activity screened against M. tuberculosis. The structure of
all the synthesized compounds were confirmed by chemical and spectral analyses such as IR, *H
NMR, *C NMR and FAB-Mass.
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INTRODUCTION

Thiazole derivatives are five membered heterocyaimpounds containing nitrogen and sulpher
atoms in their structure and are proved to be adily useful agents against different kinds of
diseases. It has been shown to possess a brodaduspef biological activity. Antimicrobial [1],
Antiinflammatory [2] observed in some Thiazole datives. Some synthetic Thiazole
derivatives have exhibited a range of biologicdlvétees such as antitubercular [3], antitumor
[4], antiprotozoal [5], antibacterial [6], and dantigal [6,7] etc.p-lactam ring containing
heterocycles are still the most prescribed usededicine. They are considered as an important
contribution of science to humanity. The long teod p-lactam antibiotics exerts selective
pressure on bacteria and permits the proliferatioresistant organism. Azetidinone which are
part of the antibiotic structure, are known to éxisi interesting biological activities such as
antimicrobial [8], antibacterial [9], anticancer0O]1 Brain Cholinergic Activity [11], mutagenic
properties [12] etc. A new series of N-[3-{-(4-subtitutedaryl-3-ohb-2-oxo-azetidine)-
carbamyl}-propyl]-2-aminothiazolel(a-s) have been synthesized by conventional as well as
microwave methods. All the synthesized compouasiwere screened for their antibacterial
and antifungal activities against some selectedebacand fungi with their MIC values and
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antitubercular activity screened againstthberculosis (H37Rv strain) The structure of all the
synthesized compounds were confirmed by chemiahisaectral analyses such as iIR,NMR,
C NMR and FAB-Mass.

MATERIAL AND METHODS

Melting points were taken in open capillaries amd ancorrected. Progress of reaction was
monitored by silica gel-G coated TLC plates using@H: CHC} system (2:8). The spot was
visualized by exposing dry plate at iodine vapathramber. IR spectra were recorded in KBr
disc on a Schimadzu 8201 PC, FTIR spectrophotonfete in cmi') and'H NMR and**C
NMR spectra were measured on a Brucker DRX-300tspeeter in CDGat 300 and 75 MHz
using TMS as an internal standard respectively.chtmical shifts were reported dnscales.
The FAB-Mass spectra were recorded on a Jeol SXAids3 spectrometer. Elemental analyses
were performed on a Carlo Erba—1108 analyzer. Hia¢yaacal data of all the compounds were
highly satisfactory. For column chromatographicifieation of the products, Merck silica Gel
60 (230-400 Mesh) was used. The reagent grade calsmvere purchased from the commercial
sources and further purified before use.

General procedure for the synthesis of compound 1, 2, 3(a-s) and 4(a-s) by microwave
method

A solid supported mixture of compounds (1:1 mol@swnixed thoroughly in open glass vessel
and subjected to the microwave irradiation at lawer setting (25%, 200W) for about 3.00-
4.25 mins., The completion of reaction was mondobg silica gel- G coated TLC plate and
visualized in the iodine vapors chamber. After toenpletion of the reaction, reaction mixture
was allowed to cool on an ice bath, filtered theodpicts and purified over column
chromatography. The products were recrystallizeanfrethanol at room temperature to yield
compoundl, 2, 3(a-s) and4(a-s).

General procedurefor the synthesis of compound 1 by conventional method

A mixture of 2-aminothiazole and 1-bromo-3-chlorpane (1:1 mole) was dissolved in
methanol at room temperature. The reaction mixtuas continuously stirred on a magnetic
stirrer for about 7.45 hrs. The product was filteesd purified over a column chromatography.
The purified product was recrystallized from ethaataoom temperature to yield compouhd

Synthesis of N-(3-chloropropyl)-2-aminothiazole (1)

Yield: 58%, m.p. 75-77 °C; Anal. Calcd forsksN.SCI: C,40.79, H,5.13, N,15.85%; found
C,40.72, H,5.10, N,15.81%; IR (cth 736 (C-Cl), 884 (C-S), 1332 (N-GH 1560 (C=C), 2885-
3086 (CH), 3382 (NH)!H NMR (8): 2.35 (m, 2H, CHCH,CH,), 3.42 (t, 2H, J = 7.30 Hz,
CH,CH,CH,-Cl), 4.24 (m, 2H, N-CHCH,CH), 6.78 (d, 1H, J = 4.40 HzB of thiazole), 7.16
(d, 1H, J = 4.40 Hz, § of thiazole) 7.89 (t, 1H, J = 4.30 Hz, NHYC NMR @): 32.4
(CH,CH,CHy), 40.8 (CHCH,CH,-CI), 46.1 (N-CHCH,CH,), 109.3 (G of thiazole), 139.2 (£
of thiazole), 169 (gof thiazole), Mass (FAB): 176M

General procedurefor the synthesis of compound 2

A mixture of compound and urea (1:1 mole) was dissolved in methanobatnrtemperature.
The reaction mixture was continuously stirred omagnetic stirrer for about 6.30 hrs. The
product filtered and purified over a column chrooggaphy. The purified product was
recrystallized from ethanol at room temperaturgiétd compound£.
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Synthesis of N-{3-(aminocar bamyl)-propyl}-2-aminothiazole (2)

Yield: 72%, m.p. 57-59 °C; Anal. Calcd forH;,N,OS: C,41.98, H,6.03, N,27.97 %; found
C,41.87, H,5.98, N,27.89 %; IR: 874 (C-S), 1238N;-1662 (C=0), 3371 (NH), 3423 (NH
H NMR 8): 2.41 (m, 2H, CHCH,CH,), 3.42 (m, 2H, CHCH,CH»>-NH), 4.20 (m, 2H, N-
CH,CH,CH,), 5.63 (t, 1H, J = 4.75 Hz, NHCO), 5.83 (br s, ZHONH,), 6.78 (d, 1H, J = 4.75
Hz, GH of thiazole), 7.16 (d, 1H, J = 4.75 HzHCof thiazole), 7.95 (t, 1H, J = 4.35 Hz, NH);
13C NMR @): 32.7 (CHCH,CHy), 39.1 (CHCH,CH;NH), 44.7 (N-CHCH, CH,), 109.7 (G of
thiazole), 138.1 (gof thiazole), 163.4 (CO), 168.9 £©f thiazole); Mass(FAB): 200/M

General procedurefor the synthesis of compound 3(a-s) by conventional method

A mixture of compound 2 and several substitutedaklehydes (1:1 mole) were dissolved in
methanol at room temperature respectively and altoveaction. The reaction mixture was first
continuously stirred on a magnetic stirrer for ab®30-3.45 hrs. then kept on a steam bath for
about 1.30-2.30 hrs. The products were cooled dreateid at room temperature. The filtered
products were purified over a column chromatographg recrystallized from ethanol at room
temperature to yield compoui¢a-s).

Synthesis of N-{3-(benzylidencar bamyl)-pr opyl}-2-aminothiazole (3a)

Yield: 60%, m.p. 65-67 °C; Anal. Calcd forn#16N4OS: C,58.31, H,5.59, N,19.42%; found
C,58.25, H,5.50, N,19.35%; IR: 3368 (NH), 1660 (§=0651 (N=CH):*H NMR (3): 2.28 (m,
2H, CHCH,CHy), 3.41 (m, 2H, CKLCH,CH,-N), 4.16 (m, 2H, N-ChKICH,CH,), 5.56 (t, 1H, J =
4.80 Hz, NHCO), 7.28 (d, 1H, J = 4.80 HzHCof thiazole), 6.60 (d, 1H, J = 4.80 HzsHCof
thiazole), 7.84 (s, 1H, N=CH), 7.98 (t, 1H, J =2z, NH), 6.40-7.11 (m, 5H, Ar-H}*C NMR
(8): 32.2 (CHCH,CHy), 39.2 (CHCH,CH-N), 45.4 (N-CHCH,CHy,), 113.2 (G of thiazole),
140 (G of thiazole), 144.2 (N=CH), 161.7 (CO), 169.9,(@f thiazole), 124.2, 125.6, 127.8,
129.4, 131.7, 137.8 (6C, Ar); Mass (FAB): 288M

Synthesis of N-{3-(4-chlor obenzylidencar bamyl)-propyl}-2-aminothiazole (3b)

Yield: 62%, m.p. 80-82 °C; Anal. Calcd for81sN,OSCI: C,52.09, H,4.68, N,17.35%; found
C,52.03, H,4.62, N,17.32%:; IR: 3374 (NH), 1676 (§=0666 (N=CH), 740 (C-CI)}H NMR
(8): 2.36 (m, 2H, CHCH,CH,), 3.53 (m, 2H, CKHCH,CH,-N), 4.34 (m, 2H, N-ChHCH,CH,),
5.55 (t, 1H, J = 4.85 Hz, NHCO), 7.38 (d,1H, J 854Hz, GH of thiazole), 7.18 (d, 1H, J = 4.85
Hz, GH of thiazole), 7.96 (s, 1H, N=CH), 8.02 (t, 1Hs 3.34 Hz, NH), 6.68-7.81 (m, 4H, Ar-
H); °C NMR @): 34.9 (CHCH,CH,), 41.4 (CHCH,CH,-NH), 47.8 (N-CHCH,CH,), 115.3
(Cs of thiazole), 143.7 (&of thiazole), 152 (N=CH), 166.2 (CO), 172.9,(&f thiazole), 125.2,
128.1, 129.4, 130.2, 134.5, 140.6 (6C, Ar); MagsBFE 322M".

Synthesis of N-{3-(3-chlorobenzylidencar bamyl)-propyl}-2-aminothiazole (3c)

Yield: 63%, m.p.84-85 °C; Anal. Calcd forn#;sN,OSCI. C,52.09, H,4.68, N,17.35%; found
C,52.01, H,4.60, N,1.24%; IR: 743 (C-Cl), 1561 (NEC1675 (C=0), 3374(NH)*H NMR (3):
2.45 (m, 2H, CHCH,CHy), 3.51 (m, 2H, CKHCH,CH,-N), 3.86 m, 2H, N-ChlCH, CH,), 5.65 (t,
1H, J = 4.78 Hz, NHCO), 7.14 (d, 1H, J = 4.85 HgH©f thiazole), 7.29 (d, 1H, J = 4.85 Hz,
C,H of thiazole), 7.92 (s, 1H, N=CH), 8.05 (t, 1Hz &.35 Hz, NH), 7.1-7.8 (m, 4H, Ar-H}*C
NMR (8): 33.4 (CHCH,CH,), 43.4 (CHCH,CH,-N), 47.5 (N-CHCH,CH,), 114 (G of
thiazole), 142.1 (¢of thiazole), 147.4 (N=CH), 165 (CO), 171 (C2 oiattole), 126.4, 128.7,
130.2, 132.4, 136.5, 137.2 (6C, Ar); Mass (FAB)2BP.

Synthesis of N-{3-(2-chlor obenzylidencar bamyl)-propyl}-2-aminothiazole (3d)
Yield: 63%, m.p. 78-80 °C; Anal. Calcd for81sN,OSCI: C,52.09, H,4.68, N,17.35%; found
C,52.0, H,4.61, N,17.31%; IR: 740 (C-Cl), 1564 (N$C1673 (C=0), 3378 (NH)H NMR (3):
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2.42 (m, 2H, CHCH,CHy), 3.48 (m, 2H, CHCH,CH,-NH), 3.80 (m, 2H, N-ChCH, CH,), 5.53
(t, 1H, J = 4.80 Hz, NHCO), 7.15 (d, 1H, J = 4.90 BsH of thiazole), 7.34 (d, 1H, J = 4.90 Hz,
C.H of thiazole), 7.87 (s, 1H, N=CH), 8.10 (t, 1Hz .37 Hz, NH), 7.2-7.9 (m, 4H, Ar-H)°C
NMR (8): 33.7 (CHCH.,CH,), 44.2 (CHCH,CH,-N), 48.2 (N-CHCH,CH,), 111.9 (G of
thiazole), 141.9 (¢of thiazole), 150.6 (N=CH), 164.5 (CO), 170.1% (& thiazole), 126.4, 128.5,
128.9, 129.3, 132.5, 139.4 (6C, Ar); Mass (FAB)28P.

Synthesis of N-{3-(4-bromobenzylidencar bamy!)-pr opyl}-2-aminothiazole (3¢)

Yield: 65%, m.p. 75-77 °C; Anal. Calcd for#&sN,OSBr: C,45.78, H,4.11, N,15.25%; found
C,45.72, H,4.04, N,15.17%: IR: 636 (C-Br), 1558 (\4), 1666 (C=0), 3368 (NH)H
NMR(3): 2.36 (m, 2H, CH2CH2CH2), 3.49 (m, 2H, &€H,CH,-NH), 3.76 (m, 2H, N-
CH,CH,CHy,), 5.59 (t, 1H, J = 4.85 Hz, NHCO), 7.02 (d, 1H; 4.85 Hz, GH of thiazole), 7.24
(d, 1H, J = 4.85 Hz, §H of thiazole), 7.91 (s, 1H, N=CH), 8.05 (t, 1H5 .38 Hz, NH), 7.39-
7.68 (m, 4H, Ar-H):**C NMR @): 33.1 (CHCH,CH,), 43.2 (CHCH,CH,-NH), 46.5 (N-
CH,CH,CH,), 111.7 (G of thiazole), 140.4 (£of thiazole), 150 (N=CH), 161.1 (CO), 169.1,(C
of thiazole), 123.3, 126.7, 129.8, 132.2, 133.4,.636C, Ar); Mass (FAB): 367/

Synthesis of N-{3-(3-bromobenzylidencar bamyl)-propyl}-2-aminothiazole (3f)

Yield: 64%, m.p. 72-73 °C; Anal. Calcd for#&:sN4,OSBr: C,45.78, H,4.11, N,15.25%; found
C,45.72, H,4.04, N,15.22%: IR: 642 (C-Br), 1563 (), 1669 (C=0), 3366 (NH):H NMR
(8): 2.39 (m, 2H, CHCH,CH,), 3.50 (m, 2H, CHCH,CH,—NH), 3.78 (m, 2H, N-ChCH,CH,),
5.55 (t, 1H, J = 4.77 Hz, NHCO), 7.07 (d, 1H, J.85%4Hz, GH of thiazole), 7.29 (d, 1H, J =
4.85 Hz, GH of thiazole), 7.88 (s, 1H, N=CH), 8.13 (t, 1Hs 4.35 Hz, NH), 7.23-7.90 (m, 4H,
Ar-H): *C NMR (6): 41.3 (CHCH,CH;), 49.4 (CHCH,CH-N), 47.1 (N-CHCH,CH;,), 112.6
(Cs of thiazole), 141.5 (¢of thiazole), 151.6 (N=CH), 163.9 (CO), 172.4 @ thiazole), 124.1,
126.7,129.2, 131.5, 137.7, 141.2 (6C, Ar); MasgsBFE 367M".

Synthesis of N-{3-(2-br omobenzylidencar bamyl)-propyl}-2-aminothiazole (3g)

Yield: 66%, m.p. 74-76 °C; Anal. Calcd for#&sN,OSBr: C,45.78, H,4.11, N,15.25%; found
C,45.71, H,4.03, N,15.11%:; IR: 628 (C-Br), 1558 (), 1672 (C=0), 3367 (NH):H NMR
(8): 2.35 (m, 2H, CHCH,CHy,), 3.31 (m, 2H, CHCH,CH,-NH), 3.77 (m, 2H, N-CHCH,CH,),
5.49 (t, 1H, J = 4.78 Hz, NHCO), 7.02 (d, 1H, J.854Hz, GH of thiazole), 7.26 (d, 1H, J =
4.85 Hz, GH of thiazole), 8.02 (s, 1H, N=CH), 8.15 (t, 1H; 4.31 Hz, NH), 7.31-7.63 (m, 4H,
Ar-H); *C NMR(3): 45.5 (CHCH,CHy), 51.1 (CHCH,CH,-NH), 51.4 (N-CHCH,CH,), 109.7
(Cs of thiazole), 139.9 (&of thiazole), 152 (N=CH), 154.1 (CO), 171.6,(&f thiazole), 126.4,
128.5, 129.3, 131.1, 133.5, 141.4 (6C, Ar); MasgsBFE 367M".

Synthesis of N-{3-(4-nitr obenzylidencar bamyl)-propyl}-2-aminothiazole (3h)

Yield: 64%, m.p. 75-77 °C; Anal. Calcd for;£1sNsOsS: C,50.44, H,4.53, N,21%; found
C,50.41, H,4.50, N,20.93%; IR: 847 (C-N), 1538 (N=@568 (N=CH), 1678 (C=0), 3368
(NH); *H NMR (8): 2.39 (m, 2H, CHCH,CH,), 3.59 (m, 2H, CHCH,CH.-N), 3.84 (m, 2H, N-
CH,CH,CHy), 5.41 (t, 1H, J = 4.75 Hz, NHCO), 7.18 (d, 1H; 4.75 Hz, GH of thiazole), 7.42
(d, 1H, J = 4.75 Hz, §H of thiazole), 8.07 (s, 1H, N=CH), 8.12 (t, 1Hz #.28 Hz, NH), 7.32-
7.91 (m, 4H, Ar-H);*®*C NMR (8): 40.7 (CHCH,CH,), 48.3 (CHCH,CHx>-N), 48.3 (N-
CH,CH,CH,), 112.7 (G of thiazole), 140.6 (£of thiazole), 155.9 (N=CH), 162.4 (CO), 171.9
(C; of thiazole), 121.4, 124.6, 128.6, 129.1, 13847,.5 (6C, Ar); Mass (FAB): 333M

Synthesis of N-{3-(3-nitr obenzylidencar bamyl)-propyl}-2-aminothiazole (3i)
Yield: 63%, m.p. 71-73 °C; Anal. Calcd for;£1sNsOsS: C,50.44, H,4.53, N,21%; found
C,50.35, H,4.49, N,20.90%; IR: 3351 (NH), 1635 (§=0624 (N=0), 1572 (N=CH), 848 (C-
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N); *H NMR (8): 3.72 (t, 2H, N-CHCH,CH,), 2.35 (m, 2H, J = 7.45 Hz, GAH,CH,), 3.16 (m,
2H, CH, CH,CH>-NH), 5.72 (t, 1H, J = 4.80 Hz, NHCO), 7.38 (d, 1H= 4.85 Hz, ¢H of
thiazole), 7.14 (d, 1H, J = 4.85 HzsHKC of thiazole), 8.01 (s, 1H, N=CH), 8.08 (t, 1H+3.35
Hz, NH), 7.21-7.86 (m, 4H, Ar-H)-*C NMR @): 43.1 (N-CHCH,CH,), 41.7 (CHCH,CH,),
47.2 (CHCH,CH,-NH), 171.2 (CO), 154.7 (N=CH), 171.3 {®f thiazole), 112.6 (C5 of
thiazole), 140 (C4 of thiazole), 122.3, 125.2, #2833.4, 137.5, 150.5 (6C, Ar); Mass (FAB):
333M".

Synthesis of N-{3-(2-nitr obenzylidencar bamyl)-propyl}-2-aminothiazole (3))

Yield: 60%, m.p. 70-72 °C; Anal. Calcd fori#:sNs0O3S: C,50.44, H,4.53, N,21%; found
C,50.39, H,4.45, N,20.97%; IR: 842 (C-N), 1531 (N7@575 (N=CH), 1644 (C=0), 3351
(NH); *H NMR (8): 2.31 (m, 2H, CHCH,CHy), 3.35 (m, 2H, CHCH,CH,-N), 3.72 (m, 2H, N-
CH,CH,CH,), 5.53 (t, 1H, J = 4.85 Hz, NHCO), 7.12 (d, 1H; 4.80 Hz, GH of thiazole), 7.32
(d, 1H, J = 4.80 Hz, £H of thiazole), 8.07 (s, 1H, N=CH), 8.12 (t, 1H5 #.37 Hz, NH), 7.26-
7.99 (m, 4H, Ar-H); *C NMR (@): 40 (CHCH,CH,), 47.1 (CHCH,CH,-N), 47.3 (N-
CH,CH,CH,), 110.7 (G of thiazole), 139.1 (£of thiazole), 155.1 (N=CH), 158 (CO), 171.5(C
of thiazole), 122.3, 125.2, 127.6, 133.4, 137.9.246C, Ar); Mass (FAB): 333M

Synthesis of N-{3-(4-methoxybenzylidencar bamyl)-propyl}-2-aminothiazole (3k)

Yield: 61%, m.p. 65-67 °C; Anal. Calcd for48:gN4O,S: C,56.58, H,5.69, N,17.59%; found
C,56.52, H,5.66, N, 17.54%; IR: 1561 (N=CH), 29@8 ), 3351 (NH):*H NMR (8): 2.16 (m,
2H, CHCH,CH,), 3.28 (m, 2H, CHCH,CH,-NH), 3.57 (s, 3H, OC}}, 3.63 (m, 2H, N-
CH,CH,CHy), 5.31 (t, 1H, J = 4.78 Hz, NHCO), 7.12 (d, 1H; 4.85 Hz, GH of thiazole), 7.34
(d, 1H, J = 4.85 Hz, £H of thiazole), 7.85 (s, 1H, N=CH), 7.98 (t, 1H5 #.25 Hz, NH), 7.34-
7.52 (m, 4H, Ar-H);:*C NMR @): 45.2 (CHCH,CH,), 47.6 (CHCH,CH»-NH), 47 (N-
CH,CH,CH,), 51.7 (OCH), 109.1 (G of thiazole), 138 (¢of thiazole), 154.2 (N=CH), 160.5
(Colz/,r169.2 (@ of thiazole), 114.5, 117.6, 126.2, 128.1, 130%9.4 (6C, Ar); Mass (FAB):
318M'.

Synthesis of N-{3-(3-methoxybenzylidencar bamyl)-propyl}-2-aminothiazole (3)

Yield: 63%, m.p. 64-66 °C; Anal. Calcd fond4H:gN4O,S: C,56.58, H,5.69, N,17.59%; found
C,56.50, H,5.62, N,17.53%; IR: 1557 (N=CH), 294%@), 3358 (NH);'"H NMR (3): 2.11 (m,
2H, CHCH,CH,), 3.46 (m, 2H, CHCH,CH,-NH), 3.61 (s, 3H, OC}J, 3.78 (m, 2H, N-
CH,CH,CHy), 5.39 (t, 1H, J = 4.75 Hz, NHCO), 7.01 (d, 1H; 4.90 Hz, GH of thiazole), 7.26
(d, 1H, J = 4.90 Hz, i of thiazole), 7.91 (s, 1H, N=CH), 7.97 (t, 1Hz #.23 Hz, NH), 7.41-
7.82 (m, 4H, Ar-H):**C NMR @): 41.2 (CHCH,CH,), 49.6 (CHCH,CH,-NH), 47.7 (N-
CH,CH,CH,), 54.7 (OCH), 109.2 (G of thiazole), 137.6 (¢of thiazole), 153.7 (N=CH), 161.9
(CO), 169 (G of thiazole), 112.4, 117.5, 121.6, 129.4, 13860.4 (6C, Ar); Mass (FAB):
318M'.

Synthesis of N-{3-(2-methoxybenzylidencar bamyl)-propyl}-2-aminothiazole (3m)

Yield: 64%, m.p. 62-65 °C; Anal. Calcd fond4H:5N4O,S: C,56.58, H,5.69, N,17.59%; found
C,56.51, H,5.67, N,17.51%; IR: 3361 (NH), 2947 (QEH559 (N=CH)!H NMR (8): 3.74 (m,
2H, N-CH,CH,CHy), 2.14 (m, 2H, ChCH,CH,), 3.47 (m, 2H, CHCH,CH,-NH), 3.67 (s, 3H,
OCH), 5.54 (t, 1H, J =4.70 Hz, NHCO), 7.32 (d, 1H; 4.85 Hz, GH of thiazole), 6.82 (d, 1H,

J = 4.85 Hz, €H of thiazole), 7.76 (s, 1H, N=CH), 7.96 (t, 1Hz #.28 Hz, NH), 7.22-7.72 (m,
4H, Ar-H); *C NMR (©): 48.1 (N-CHCH,CHy), 42 (CHCH,CH,), 49 (CHCH,CH,-NH), 53.7
(OCHg), 158.1 (CO), 151 (N=CH), 170 {®f thiazole), 108.4 (C5 of thiazole), 137.3 (C4 of
thiazole), 111.3, 116.3, 122.3, 128.4, 137.5, 188@ Ar); Mass (FAB): 318 M

187
www.scholarsresearchlibrary.com



Pushkal Samadhiya et al Der Pharma Chemica, 2010, 2 (6): 183-196

Synthesis of N-{3-(4-methylbenzylidencar bamyl)-propyl}-2-aminothiazole (3n)

Yield: 65%, m.p. 58-59 °C; Anal. Calcd fon4E1sN4,OS: C,59.58, H,5.99, N,18.52%; found
C,59.52, H,5.90, N,18.43%; IR: 1549 (N=CH), 291 HL 3340 (NH);'H NMR (8): 2.06 (m,
2H, CHCH,CH,), 2.29 (s, 3H, Ch, 3.32 (m, 2H, CHCH,CH,-NH), 3.72 (m, 2H,
NCH,CH,CHy), 5.38 (t, 1H, J = 4.72 Hz, NHCO), 6.81 (d, 1Hs 4.90 Hz, GH of thiazole),
7.19 (d, 1H, J = 4.90 Hz, 8 of thiazole), 7.89 (s, 1H, N=CH), 7.90 (t, 1H=3.25 Hz, NH),
7.39-7.79 (m, 4H, Ar-H)**C NMR (6): 24.9 (CH), 39.6 (CHCH,CH,), 50.3 (CHCH,CH,-
NH), 46.7 (N-CHCH,CH,), 151.2 (N=CH), 160.8 (CO), 171.2 {©f thiazole), 109.5 (£of
thiazole), 139.4 (¢of thiazole), 125.1, 127.7, 129.2, 130.2, 13438.4 (6C, Ar); Mass (FAB):
302M', 287, 275, 211, 184.

Synthesis of N-{3-(3-methybenzylidencar bamyl)-propyl}-2-aminothiazole (30)

Yield: 61%, m.p. 61-62 °C; Anal. Calcd for481sN,OS: C,59.58, H,5.99, N,18.52%; found
C,59.55, H,5.89, N,18.47%; IR: 1544 (N=CH), 292Hg 3345 (NH);*H NMR (3): 2.09 (m,
2H, CHCH,CH,), 2.25 (s, 3H, Ch), 3.43 (m, 2H, CHCH,CH,-NH), 3.75 (m, 2H, N-
CH,CH,CHy), 5.39 (t, 1H, J = 4.72 Hz, NHCO), 6.90 (d, 1H; 4.90 Hz, GH of thiazole), 7.22
(d, 1H, J = 4.90 Hz, 1 of thiazole), 7.81 (s, 1H, N=CH), 7.91 (t, 1HF 3.27 Hz, NH), 7.31-
7.83 (m, 4H, Ar-H);**C NMR @): 22.9 (CH), 40.1 (CHCH,CH,), 52.1 (CHCH,CH,-NH),
45.7 (N-CHCH,CH,), 109.8 (G of thiazole), 139.1 (¢of thiazole), 152 (N=CH), 159.8 (CO),
170 (G of thiazole), 126.2, 128.6, 128.7, 129.5, 13538.4 (6C, Ar); Mass(FAB): 302/

Synthesis of N-{3-(2-methylbenzylidencar bamyl)-propyl}-2-aminothiazole (3p)

Yield: 63%, m.p. 57-60 °C; Anal. Calcd for481sN,OS: C,59.58, H,5.99, N,18.52%; found
C,59.51, H,5.95, N,18.43%; IR: 1551 (N=CH), 29084 3341 (NH);*H NMR (3): 2.03 (m,
2H, CHCH,CH,), 2.30 (s, 3H, Ch), 3.39 (m, 2H, CHCH,CH,-NH), 3.68 (m, 2H, N-
CH,CH,CHy), 5.52 (t, 1H, J = 4.73 Hz, NHCO), 6.84 (d, 1H; 4.70 Hz, GH of thiazole), 7.24
(d, 1H, J = 4.80 Hz, 1 of thiazole), 7.78 (s, 1H, N=CH), 7.94 (t, 1H5 2.30 Hz, NH), 7.34-
7.76 (m, 10H, Ar-H)*C NMR (): 21.9 (CH), 38.2 (CHCH,CH,), 53.3 (CH CH,CH,-NH),
45.7 (N-CHCH,CH,), 108.2 (G of thiazole), 138.4 (¢of thiazole), 154 (N=CH), 151.2 (CO),
169.5 (G of thiazole), 125.3, 126.4, 128.7, 130.2, 13437,.8 (6C, Ar); Mass (FAB): 302M

Synthesis of N-{3-(4-hydroxybenzylidencar bamyl)-propyl}-2-aminothiazole (3q)

Yield: 64%, m.p. 78-79 °C; Anal. Calcd fon#&15N4O,S: C,55.24, H,4.96, N,18.40%; found
C,55.17, H,4.92, N,18.33%; IR: 1557 (N=CH), 338FH]N3472 (OH):'H NMR (8): 2.24 (m,
2H, CH,CH,CH,), 3.57 (m, 2H, CKHCH,CH,-NH), 3.79 (m, 2H, N-CHCH,CHy,), 4.15 (s, 1H,
OH), 5.42 (t, 1H, J = 4.75 Hz, NHCO), 7.10 (d, IH; 4.75 Hz, €H of thiazole), 7.32 (d, 1H, J
= 4.75 Hz, GH of thiazole), 8.07 (s, 1H, N=CH), 8.11 (t, 1H=3.30 Hz, NH),7.32-7.79 (m,
4H, Ar-H); °C NMR (§): 39.9 (CHCH,CH,), 51.1 (CHCH,CH,-NH), 47.1 (N-CHCH,CHy),
108.7 (G of thiazole), 138.6 (£of thiazole), 153.3 (N=CH), 148.7 (CO), 169.%L (£ thiazole),
115.7, 117.9, 126.3, 129.5, 130.2, 154.2 (6C, Mass (FAB): 304M.

Synthesis of N-{3-(3-hydroxybenzylidencar bamyl)-propyl}-2-aminothiazole (3r)

Yield: 63%. m.p. 72-73 °C; Anal. Calcd fon#&15N40,S: C,55.24, H,4.96, N,18.40%; found
C,55.17, H,4.85, N,18.38%:; IR: 1561 (N=CH), 337H]N3464 (OH):'H NMR (8): 2.28 (m,
2H, CHCH,CH,), 3.49 (m, 2H, ChCH,CH,-N), 3.81 (m, 2H, N-CHCH,CH,), 4.26 (s, 1H,
OH), 5.56 (t, 1H, J = 4.75 Hz, NHCO), 7.12 (d, IH; 4.75 Hz, €H of thiazole), 7.30 (d, 1H, J
= 4.75 Hz, GH of thiazole), 8.10 (s, 1H, N=CH), 8.15 (t, 1H+3.30 Hz, NH), 7.36-7.74 (m,
4H, Ar-H); *C NMR @): 42 (CHCH,CH,), 52.7 (CH CH,CH,-N), 46 (N-CHCH,CH,), 109.2
(Cs of thiazole), 139.6 (&£of thiazole), 151 (N=CH), 146.7 (CO), 168.2, (& thiazole), 112.4,
115.5, 119.3, 129.6, 138.4, 155.2 (6C, Ar); MagsBFE 304M".
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Synthesis of N-{3-(2-hydroxybenzylidencar bamyl)-propyl}-2-aminothiazole (3s)

Yield: 62%, m.p. 68-70 °C; Anal. Calcd forn&15N40,S: C,55.24, H,4.96, N,18.40%; found
C,55.20, H,4.88, N,18.35%; IR: 1567 (N=CH), 338H(N3468 (OH):'H NMR (3): 2.21 (m,
2H, CH,CH,CH,), 3.44 (m, 2H, CHCH,CH,-NH), 3.76 (m, 2H, N-CHCH,CH,), 4.36 (s, 1H,
OH), 5.33 (t, 1H, J = 4.80 Hz, NHCO), 6.92 (d, TH; 4.85 Hz, €H of thiazole), 7.32 (d, 1H, J
= 4.85 Hz, GH of thiazole), 8.07 (s, 1H, N=CH), 8.13 (t, 1H=#.32 Hz, NH),7.25-7.69 (m,
4H, Ar-H); 1*C NMR (): 38.4 (CHCH,CH,), 52.3 (CHCH,CH,-NH), 42.1 (N-CHCH,CH,),
109.6 (G of thiazole), 138.2 (£of thiazole), 151.3 (N=CH), 148.1 (CO), 168.3 (£ thiazole),
111.7, 121.4, 124.3, 127.7, 130.5, 154.2 (6C, Wass (FAB): 304M.

General procedurefor the synthesis of compound 4(a-s) by conventional method

A mixture of compound(a-s) and chloroacetyl chloride in the presence gNE{l:1:1 mole)
was dissolved in methanol at room temperature #od o react. The reaction mixture was first
continuously stirred on a magnetic stirrer for ab®25-2.40 hrs. then kept on a steam bath for
about 3.30-3.45 hrs. The products were filtered emoled at room temperature. The filtered
products were purified over a column chromatographg recrystallized from ethanol at room
temperature to yield compouddb-s).

Synthesis of N-[3-{(4-phenyl-3-chloro-2-oxo-azetidine)-car bamyl}-propyl]-2-aminothiazole
(4a)

Yield: 65% m.p. 70-71 °C; Anal. Calcd for¢El;7;N4,O,SCI: C,52.67, H,4.69, N,15.35%; found
C,52.61, H,4.62, N,15.33%; IR: 1327 (C-N), 2907 (CH|, 1739 (CO cyclic)*H NMR (5): 4.46
(d, 1H, CH-CI), 5.22 (d, 1H, N-CH), 5.42 (t, 1H=3.85 Hz, NHCO), 8.01 (t, 1H, J = 4.35 Hz,
NH), 6.85-7.72 (m, 11H, Ar-H)}*C NMR @): 54.2 (CH-Cl), 62.4 (N-CH), 110.7 {Cof
thiazole), 139.8 (¢of thiazole), 163.7 (CO cyclic), 170.5{Gf thiazole), 124.5, 126.2, 128.5,
130.2, 132.6, 137.6 (6C, Ar); Mass (FAB): 364M

Synthesis  of  N-[3-{4-(4-chlorophenyl-3-chlor 0-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4b)

Yield: 64%, m.p. 87-89 °C; Anal. Calcd fordEl16N4O,SCh: C,48.12, H,4.0, N,14.03%; found
C,48.08, H,3.92, N,14.00%:; IR: 762 (C-Cl), 1337 N{E-1750 (CO cyclic), 2911 (CH-CI}H
NMR (5): 4.62 (d, 1H, J = 4.90 Hz, CH-CI), 5.36 (d, 1H; 4.90 Hz, N-CH), 7.15 (s, 1H, NH),
7.24 (d, 1H, J = 4.85 Hz,8 of thiazole), 7.09 (d, 1H, J = 4.85 HzHCof thiazole), 6.86-7.72
(m, 4H, Ar-H); °C NMR (): 53.8 (CH-CI), 63.4 (N-CH), 113.2 (®f thiazole), 142.1 (Cof
thiazole), 166.2 (CO cyclic), 172.5 {Gf thiazole), 127.2, 128.6, 130.3, 132.4, 13640).5 (6C,
Ar); Mass (FAB): 399M.

Synthesis  of  N-[3-{4-(3-chlorophenyl-3-chlor o-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4c)

Yield: 65% m.p. 84-85 °C; Anal. Calcd fordBl16N4O-SCh: C,48.12, H,4.00, N,14.03%; found
C,48.02, H,3.95, N,13.96%:; IR: 774 (C-Cl), 1335N{§-1752 (CO cyclic), 2913 (CH-CI}H
NMR (5): 4.68 (d, 1H, J = 4.95 Hz, CH-CI), 5.36 (d, 1H; 4.95 Hz, N-CH), 7.12 (s, 1H, NH),
7.21 (d, 1H, J = 4.90 Hz,8 of thiazole), 7.05 (d, 1H, J = 4.90 Hz;HCof thiazole), 6.79-7.64
(m, 4H, Ar-H); °C NMR (): 55.8 (CH-CI), 65.1 (N-CH), 112.6 (®f thiazole), 141.4 (Cof
thiazole), 165.5 (CO cyclic), 171.6 {©f thiazole), 126.1, 128.4, 129.7, 132.1, 1353B.& (6C,
Ar); Mass(FAB): 399M.
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Synthesis  of  N-[3-{4-(2-chlorophenyl-3-chlor 0-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4d)

Yield: 64% m.p. 80-81 °C; Anal. Calcd fordB1eN4O.SCh: C,48.12, H,4.00, N,14.03%; found
C,48.08, H,3.92, N,13.97%; IR: 771 (C-Cl), 1333N§-1757 (CO cyclic), 2918 (CH-CI}H
NMR (3): 4.53 (d, 1H, J = 4.90 Hz, CH-CI), 5.26 (d, 1Hs 4.90 Hz, N-CH), 7.09 (d, 1H, J =
4.80 Hz, GH of thiazole), 7.24 (d, 1H, J = 4.80 HzHCof thiazole), 6.81-7.62 (m, 4H, Ar-H);
13C NMR (6): 55.8 (CH-CI), 61.4 (N-CH), 112.4 (®f thiazole), 141.1 (€of thiazole), 165.2
(CO cyclic), 172 (@ of thiazole), 126.1, 128.4, 129.5, 130.1, 133.57.2 (6C, Ar); Mass
(FAB): 399M".

Synthesis  of  N-[3-{4-(4-bromophenyl-3-chloro-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4€)

Yield: 62% m.p. 77-79 °C; Anal. Calcd fori¢B16N4O-SBrCIl: C,43.29, H,3.60, N,12.62%;
found C,43.20, H,3.54, N,12.55%; IR: 578 (C-Br)1%3C-N), 1741 (CO cyclic), 2892 (CH-CI);
'H NMR (3): 4.62 (d, 1H, J = 5.00 Hz, CH-CI), 5.42 (d, 1Hs 5.00 Hz, N-CH), 6.95 (s, 1H,
NH), 7.05 (d, 1H, J = 4.90 Hz s8 of thiazole), 7.24 (d, 1H, J = 4.90 HzHCof thiazole), 7.35-
7.95 (m, 4H, Ar-H):**C NMR (): 171 (G of thiazole), 112.1 (€of thiazole), 140.9 (£of
thiazole), 47.1 (CH-CI), 59.1 (N-CH), 161.3 (CO kg 122.5, 128.5, 129.4, 131.5, 134.2,
137.7 (6C, Ar); Mass (FAB): 444\

Synthesis  of  N-[3-{4-(3-bromophenyl-3-chlor o-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4f)

Yield: 64% m.p. 76-77 °C; Anal. Calcd fori¢Bl16N4O-SBrCIl: C,43.29, H,3.60, N,12.62%;
found C,43.22, H,3.49, N,12.53%; IR: 571 (C-Br)183C-N), 1748 (CO cyclic), 2896 (CH-CI);
'H NMR (3): 5.45 (d, 1H, J = 4.95 Hz, CH-CI), 5.37 (d, 1Hs &.95 Hz, N-CH), 6.95 (s, 1H,
NH), 7.01 (d, 1H, J = 4.80 Hz, C5H of thiazole# (d, 1H, J = 4.80 Hz, C4H of thiazole),
7.31-7.92 (m, 4H, Ar-H)*C NMR @): 170.9 (G of thiazole), 112 (€of thiazole), 140.7 (Cof
thiazole), 59.9 (N-CH), 48.7 (CH-CI), 165.3 (CO kgl 123.3, 125.2, 129.4, 130.7, 132.1, 139
(6C, Ar); Mass (FAB): 444N

Synthesis  of  N-[3-{4-(2-bromophenyl-3-chloro-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (49)

Yield: 66% m.p. 74-75 °C; Anal. Calcd for;¢Bl16N4O.SBrCIl: C,43.29, H,3.60, N,12.62%;
found C,43.21, H,3.53, N,12.58%; IR: 565 (C-Br)243C-N), 1755 (CO cyclic), 2884 (CH-CI);
'H NMR (8): 5.64 (d, 1H, J = 5.00 Hz, CH-CI), 5.15 (d, 1H; 3.00 Hz, N-CH), 6.97 (d, 1H, J =
4.80 Hz, GH of thiazole), 7.24 (d, 1H, J = 4.80 HzHCof thiazole), 7.27-7.84 (m, 4H, Ar-H);
13C NMR (): 170.1 (G of thiazole), 111.6 (€of thiazole), 140.4 (€of thiazole), 47.7 (CH-CI),
58.1 (N-CH), 162.5 (CO cyclic), 120.4, 125.5, 127.90.3, 133.1, 141.6 (6C, Ar); Mass (FAB):
444N\,

Synthesis of N-[3-{4-(4-nitr ophenyl-3-chlor o0-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4h)

Yield: 63% m.p. 82-83 °C; Anal. Calcd for¢El;sNsO,SCI: C,46.88, H,3.90, N,17.09%; found
C,46.84, H,3.84, N,17.01%; IR: 868 (C-NO), 1538 ¢gNQ 741 (CO cyclic), 2921 (CH-CIfH
NMR (3): 4.38 (d, 1H, J = 5.05 Hz, CH-CI), 5.43 (d, 1Hs %.05 Hz,N-CH), 6.95 (s, 1H, NH),
6.81 (d, 1H, J = 4.90 Hz,s8 of thiazole), 7.24 (d, 1H, J = 4.90 HzHCof thiazole), 7.13-7.71
(m, 4H, Ar-H):; **C NMR (): 170.4 (G of thiazole), 111.8 (€of thiazole), 140 (¢of thiazole),
161 (CO cyclic), 68.8 (N-CH), 51 (CH-CI), 122.3,512, 127.6, 129.5, 137.5, 147.2 (6C, Ar);
Mass (FAB): 409M.
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Synthesis of N-[3-{4-(3-nitrophenyl-3-chlor o0-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4i)

Yield: 64% m.p. 82-84 °C; Anal. Calcd for¢El1sNsO,SCI: C,46.88, H,3.90, N,17.09%; found
C,46.84, H,3.84, N,16.98%; IR: 862 (C-NO), 1542 ¢NQ749 (CO cyclic), 2914 (CH-CIJH
NMR (5): 4.39 (d, 1H, J = 4.95 Hz, CH-CI), 5.42 (d, 1H; 4.95 Hz, N-CH), 6.95 (s, 1H, NH),
6.90 (d, 1H, J = 4.85 Hz,s8 of thiazole), 7.24 (d, 1H, J = 4.85 HzHCof thiazole), 7.16-7.79
(m, 4H, Ar-H):; **C NMR (): 54 (CH-CI), 63.8 (N-CH), 111.6 ¢(of thiazole), 140.2 (£of
thiazole), 167 (CO cyclic), 171.3 {©f thiazole), 120.1, 123.4, 128.6, 132.4, 13949.1 (12C,
Ar); Mass (FAB): 409M.

Synthesis of N-[3-{4-(2-nitr ophenyl-3-chlor 0-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4j)

Yield: 63% m.p. 80-81 °C; Anal. Calcd for¢El;sNsO4SCI: C,46.88, H,3.90, N,17.09%; found
C,46.78, H,3.87, N,16.91%; IR: 869 (C-NO), 1542 ¢NQ 745 (CO cyclic), 2918 (CH-CIfH
NMR (5): 4.31 (d, 1H, J = 5.10 Hz, CH-CI), 5.54 (d, 145 5.10 Hz, N-CH), 6.95 (s, 1H, NH),
6.94 (d, 1H, J = 4.95 Hz,s8 of thiazole), 7.24 (d, 1H, J = 4.95 HzHCof thiazole), 7.05-7.71
(m, 4H, Ar-H); °C NMR (8): 54.6 (CH-CI), 64.8 (N-CH), 111.3 ({®f thiazole), 140.1 (£of
thiazole), 163 (CO cyclic), 170.8 {©f thiazole), 123.4, 127.5, 129.6, 132.4, 1354%.1 (6C,
Ar); Mass (FAB): 409M.

Synthesis of  N-[3-{4-(4-methoxyphenyl-3-chlor 0-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4k)

Yield: 65% m.p. 72-74 °C; Anal. Calcd for£1;0N4O3sSCl: C,51.71, H,4.81, N,14.19%; found
C,51.64, H,4.78, N,14.13%; IR: 1163 (C-0), 1326GN-1736 (CO cyclic), 2891 (CH-CIjH
NMR (8): 3.64 (s, 3H, OC¥#), 4.41 (d, 1H, J = 4.90 Hz, CH-CI), 5.39 (d, 1Hs 4.90 Hz, N-
CH), 6.95 (s, 1H, NH), 6.89 (d, 1H, J = 4.75 HzH®f thiazole), 7.24 (d, 1H, J = 4.75 HzHC
of thiazole), 7.26-7.92 (m, 4H, Ar-H}?C NMR @): 49.1 (CH-CI), 54 (OCH), 64.4 (N-CH),
110.6 (G of thiazole), 139.8 (¢of thiazole), 162.5 (CO cyclic), 170.7 {©Gf thiazole), 113.4,
116.1, 125, 127.4, 130.2, 159.2 (6C, Ar); Mass (FARAM'.

Synthesis of  N-[3-{4-(3-methoxyphenyl-3-chlor 0-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (41)

Yield: 62% m.p. 75-76 °C; Anal. Calcd for#£1;0N4O3sSCl: C,51.71, H,4.81, N,14.19%; found
C,51.68, H,4.72, N,14.11%; IR: 1728 (CO cyclic)988CH-CI); *H NMR (8): 3.59 (s, 3H,
OCHy), 4.49 (d, 1H, J = 5.10 Hz, CH-CI), 5.29 (d, 1Hs 5.10 Hz, N-CH), 6.95 (s, 1H, NH),
7.24 (d, 1H, J = 4.80 Hz,8 of thiazole), 6.82 (d, 1H, J = 4.80 HzsHCof thiazole), 7.36-8.02
(m, 4H, Ar-H); °C NMR @): 169.1 (G of thiazole), 108.2 (€of thiazole), 137.4 (€ of
thiazole), 164.5 (CO cyclic), 62.4 (N-CH), 49.8 (@H), 54.8 (OCH), 111.3, 115, 119.5, 129.3,
138.4, 161 (6C, Ar); Mass (FAB): 394M

Synthesis of  N-[3-{4-(2-methoxyphenyl-3-chlor 0-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4m)

Yield: 61% m.p. 69-71 °C; Anal. Calcd for£1;0N4OsSCl: C,51.71, H,4.81, N,14.19%; found
C,51.67, H,4.72, N,14.08%; IR: 1738 (CO cyclic)838CH-CI); *H NMR (8): 3.52 (s, 3H,
OCHg), 4.45 (d, 1H, J = 5.00 Hz, CH-CI), 5.39 (d, 1Hs 5.00 Hz, N-CH), 6.95 (s, 1H, NH),
6.92 (d, 1H, J = 4.75 Hz,s8 of thiazole), 7.24 (d, 1H, J = 4.75 HzHCof thiazole), 7.04-7.87
(m, 4H, Ar-H); **C NMR @): 47.4 (CH-CI), 54.1 (OCk), 63.1 (N-CH), 108.4 (€of thiazole),
138.1 (G of thiazole), 163.2 (CO cyclic), 168.3 {©f thiazole), 114.3, 121.2, 123.6, 128.4,
130.2, 158.4 (6C, Ar); Mass (FAB): 394M
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Synthesis  of  N-[3-{4-(4-methylphenyl-3-chlor 0-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4n)

Yield: 63% m.p. 68-69 °C; Anal. Calcd forn#;sN4,O,SCI: C,53.89, H,5.0, N, 14.79%; found
C,53.81, H,4.92, N,14.73%; IR: 1740 (CO cyclic)82§CH-CI), 2924 (CH); *H NMR (3): 2.38
(s, 3H, CH), 4.53 (d, 1H, J = 5.05 Hz, CH-CI), 5.42 (d, 1Hs 5.05 Hz, N-CH), 6.95 (s, 1H,
NH), 6.87 (d, 1H, J = 4.80 Hz s8 of thiazole), 7.24 (d, 1H, J = 4.80 HzHCof thiazole), 7.28-
7.98 (m, 4H, Ar-H):*C NMR @): 24.7 (CH), 51.7 (CH-CI), 62.8 (N-CH), 111.3 {of
thiazole), 138.2 (¢of thiazole), 164.8 (CO cyclic), 170.5 {Gf thiazole), 126.2, 118.4, 129.5,
131.2, 134.5, 137.8 (6C, Ar); Mass (FAB): 37aM

Synthesis  of  N-[3-{4-(3-methylphenyl-3-chlor 0-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (40)

Yield: 63% m.p. 65-66 °C; Anal. Calcd for119N4O,SCI: C,53.89, H,5.00, N, 14.79% found
C,53.86, H,4.95, N,14.68%; IR: 1746 (CO cyclic)92§CH-CI), 2927 (Ch); *H NMR (3): 2.32

(s, 3H, CH), 4.57 (d, 1H, J = 4.95 Hz, CH-CI), 5.34 (d, 1Hs &.95 Hz, N-CH), 6.95 (s, 1H,
NH), 6.84 (d, 1H, J = 4.80 Hz s8 of thiazole), 7.24 (d, 1H, J = 4.80 HzHCof thiazole), 7.18-
7.84 (m, 4H, Ar-H);"*C NMR (): 23.5 (CH), 51 (CH-CI), 63.8 (N-CH), 111 @of thiazole),
139.9 (G of thiazole), 163.8 (CO cyclic), 169.5(6f thiazole), 122.7, 125.2, 127.3, 129.7, 136,
139.4 (6C, Ar); Mass (FAB): 379M

Synthesis  of  N-[3-{4-(2-methylphenyl-3-chlor 0-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4p)

Yield: 64% m.p. 63-64 °C; Anal. Calcd for£1:9N4O,SCI: C,53.89, H,5.00, N, 14.79%; found
C,53.84, H,4.90, N,14.69%; IR: 1746 (CO cyclic)78§CH-CI), 2913 (CH); *H NMR (3): 2.36
(s, 3H, CH), 4.48 (d, 1H, J = 5.00 Hz, CH-CI), 5.45 (d, 1Hs 5.00 Hz, N-CH), 6.95 (s, 1H,
NH), 6.93 (d, 1H, J = 4.80 Hz s8 of thiazole), 7.24 (d, 1H, J = 4.80 HzHCof thiazole), 7.21-
8.09 (m, 4H, Ar-H);*C NMR @): 23.4 (CH), 50.9 (CH-CI), 62.2 (N-CH), 161.2 (CO cyclic),
170.4 (G of thiazole), 109.8 (€of thiazole), 138.4 (£of thiazole), 125, 126.3, 127.9 129.4,
135.4, 138.3 (6C, Ar); Mass (FAB): 379M

Synthesis of N-[3-{4-(4-hydroxyphenyl-3-chlor 0-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4q)

Yield: 60% m.p. 93-97 °C; Anal. Calcd for¢El;/N4,O3sSCI: C,50.45, H,4.46, N,14.71%; found
C,50.41, H,4.42, N,14.63%; IR: 1758 (CO cyclic)129CH-CI), 3467 (OH)'H NMR (8): 4.20
(s,1H, OH), 4.59 (d, 1H, J = 5.10 Hz, CH-CI), 5B 1H, J = 5.10 Hz, N-CH), 6.95 (s, 1H,
NH), 7.24 (d,1H, J=4.75 Hz, 8 of thiazole), 6.88 (d, 1H, J = 4.75 HzsHCof thiazole), 7.09-
8.12 (m, 4H, Ar-H);*C NMR (): 53.2 (CH-CI), 63.7 (N-CH), 110.6 ({®f thiazole), 139.8 (¢
of thiazole), 166.4 (CO cyclic), 169.6 {©f thiazole), 113.6, 118.4, 122.7, 129.5, 138,.453
(6C, Ar); Mass (FAB): 381M

Synthesis of N-[3-{4-(3-hydroxyphenyl-3-chlor o-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4r)

Yield: 62% m.p. 90-92 °C; Anal. Calcd for¢El;/N4,OsSCI: C,50.45, H,4.46, N,14.71%; found
C,50.39, H,4.40, N,14.65%; IR: 1762 (CO cyclic)239CH-CI), 3469 (OH)H NMR (8): 4.22
(s, 1H, OH), 4.57 (d, 1H, J = 5.15 Hz, CH-CI), 5(l1 1H, J = 5.15 Hz, N-CH), 6.95 (s, 1H,
NH), 6.91 (d, 1H, J = 4.85 Hz s8 of thiazole), 7.24 (d, 1H, J = 4.85 HzHCof thiazole), 7.12-
8.13 (m, 4H, Ar-H)*C NMR (8): 51.2 (CH-CI), 64.7 (N-CH), 109.1 {®f thiazole), 139 (¢of
thiazole), 162.7 (CO cyclic), 169 {@f thiazole), 112.4, 117.2, 121, 127.5, 136.3,.156C,
Ar); Mass (FAB): 381M.
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Synthesis of N-[3-{4-(2-hydroxyphenyl-3-chlor o-2-oxo-azetidine)-car bamyl}-propyl]-2-
aminothiazole (4s)

Yield: 61% m.p. 87-89 °C; Anal. Calcd for¢El;/N4,O3sSCI: C,50.45, H,4.46, N,14.71%; found
C,50.38, H,4.39, N,14.63%; IR: 1762 (CO cyclic)199CH-CI), 3459 (OH)H NMR (8): 4.25
(s, 1H, OH), 4.57 (d, 1H, J = 5.00 Hz, CH-CI), 589 1H, J = 5.00 Hz, N-CH), 6.95 (s, 1H,
NH), 7.24 (d, 1H, J = 4.80 Hz 48 of thiazole), 6.99 (d, 1H, J = 4.80 HzHCof thiazole), 7.19-
8.21 (m, 4H, Ar-H)*C NMR (8): 54 (CH-CI), 63.2 (N-CH), 109.5 ¢bf thiazole), 137.1 (£of
thiazole), 161.9 (CO cyclic), 169.4 {Gf thiazole), 111.3, 116.3, 122.3, 128.4, 137%.4 (6C,
Ar); Mass (FAB): 381M.

RESULTSAND DISCUSSION

The appearance of an absorption band in the IRtrspeof the compound for (N-CH,) and
(C-Cl) at 1332 and 736 chrespectively which is strong evidence for the itiaon at (N-H)
proton of 2-aminothiazole (N-H band appeared a2888"). The appearance of absorption band
in IR spectrum of appears for (CO), (NH) and (NHat 1662, 3371 and 3423 despectively.
Appearance of absorption band in the spectra ofpoamd 3(a-s) for (N=C) in range of 1544-
1575 cnt is a strong evidence for condensation. In the pRcsa of compoundi(a-s)
appearances of absorptions for (CO cyclic) in rahif@8-1762 ci suggesting the cyclization.
This fact also supported by the disappearanceeopétak of (N=CH) in the compoulda-s). In
the'H spectrum of the compourida new signal appeared for N-ghit ¢) 4.24 ppm. In théH
spectrum of the compour2 showed two signals for NH and Nkt @) 6.72 and 5.83 ppm
respectively. Presence of signals of NH and,dbhfirm the structur@. In the compoun@®(a-

s), the'H spectra showed a singlet for N=CH in the rang&p¥.76-8.17 ppm which provide a
strong evidence for benzylidene type proton and sigported by disappearance of Noton.

In theH NMR spectra of compourd{a-s) showed a strong signal of (CH-CI) and (N-CH) of
azetidine ring in the range 08)(4.31-4.68 andd&) 5.15-5.54 ppm respectively and fact also
supported by disappearance of N=CH signal in thepound3(a-s). **C NMR spectra of the
compoundl1l showed a strong signal of N-GHat @) 46.1 ppm while in compoun@
characteristic signal of CO group appearedpatl63.4 ppm. The signal for N=CH appeared in
the range ofd) 144.2-155.9 ppm in the compourié(g-s) which confirm the presence of carbon
on with doubly bonded to nitrogen. In the spectr&a@mpound4(a-s) three new characteristic
signals were found for (CH-CI), (N-CH) and cycli©Gn the range ofd) 47.1-55.8, 50.1-68.8
and 161-167 ppm respectively. It is strong evideot¢he cyclization and also supported by
disappearance of N=CH signal. FAB-Mass spectrursoofipoundl showed a parent peak at
m/z 176 corresponding to the molecular formulH&,SCl In the FAB-Mass spectrum of
compound2 showed a parent peak at 200 m/z for molecular ditan@;H12N4SO. In the FAB-
Mass spectra of compoung8a showed a parent peak at m/z 288 for molecular ditam
C14H16N4OS. In the FAB-Mass spectrum of compoutedshowed a parent peak at m/z 364 for
molecular formula gH1/N4O,SCI. The data of yield and reaction time of all thgsized
compounds were given in table 1.

Phar macology

The antibacterial, antifungal and antituberculaivety of compound4(a-s) has been assayed in
vitro against selected bacteria, Bbtilis, E. coli, S. aureus, K. pneumoniae, fungi, A. niger, A.
flavus, C. albicans, F. oxisporium andM. tuberculosis H37Rv strain respectivel\IC values of
compound4(a-s) were determined using filter paper disc diffusioethod (antibacterial and
antifungal activitry) and L. J. medium (Conventinanethod (antitubercular activity) at 100
ug/mL and lower concentrations. Streptomycin ands&ulvin used as standard for
antibacterial and antifungal activity showed MIGga for all bacterial strain 6.25-12u%5/mL
and for all fungal strain 12.5-2%/mL respectively and for antitubercular activitlgoniazid and
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Rifampicin taken as standards (MIC range 1.25-G@®nL). All standards also screened under
the similar condition for comparison. Results dfglen activities of above compounds were
given in Table 2 and 3.

Table 1: Comparative data of yield and reaction time of all synthesized compounds

Yield % Reaction time Yield % Reaction time
Conv. (hrs.) Conv. (hrs.)
Comp. Conv. | MW e ond MW Comp | Conv. | MW _ ond MW
p st
. (mins.) | . 1% stirrer. (mins.)
stirrer. reflux. reflux.
1 58 77 7.45 - 4.00 3s 62 77 3.45 2.30 3.30
2 72 85 6.30 - 3.10 4a 65 79 2.30 3.30 3.45
3a 60 76 3.45 2.00 3.35 4b 64 79 2.30 3.30 3.30
3b 62 80 3.45 1.45 3.45 4c 65 83 2.25 3.45 3.30
3c 63 82 3.45 1.45 3.35 4d 64 82 2.30 3.45 3.45
3d 63 81 3.30 1.30 4.15 4e 62 82 2.30 3.45 3.30
3e 65 83 3.45 2.30 3.20 Af 64 81 2.25 3.30 3.50
3f 64 83 3.30 2.30 3.15 4q 66 78 2.30 3.45 3.45
39 66 79 3.30 1.45 3.40 4h 63 78 2.30 3.30 3.30
3h 64 79 3.45 2.30 3.30 4 64 81 2.35 3.45 3.45
3i 63 78 3.30 1.30 3.25 4j 63 82 2.30 3.45 3.25
3j 60 83 3.30 2.15 3.00 4k 65 81 2.30 3.30 3.45
3k 61 78 3.30 2.15 3.40 4 62 78 2.35 3.30 3.35
3l 63 83 3.45 2.10 3.30 4am 61 79 2.40 3.45 3.45
3m 64 82 3.30 2.30 4.15 4n 63 77 2.30 3.45 3.45
3n 65 78 3.45 2.15 4.15 40 63 76 2.35 3.30 3.50
30 61 75 3.30 2.30 4.25 4p 64 78 2.30 3.45 3.30
3p 63 79 3.30 2.15 4.00 4q 60 75 2.25 3.45 3.30
3q 64 78 3.30 2.15 3.20 4r 62 81 2.30 4.00 3.45
3r 63 77 3.45 2.25 3.35 4s 61 82 2.30 4.15 3.30
Conv. = conventional method, MW = microwave method.

Table 2. Antibacterial, antifungal and antituber cular activity of compound 4(a-s)

Comp Antibacterial activity Antifungal activity Antg;?\(;,irt(;ular
' B. subtilis E. coli S.aureus | K. pneumoniae A. niger A. flavus F. oxisporium C.albicans M. tuberculosis
4a >25 >25 >25 >25 >50 100 100 >100 >25
4b 12.5 >12.5 >12.5 >12.5 >25 50 >50 >50 >12.5
4c 12.5 12.5 >6.25 12.5 >25 >25 >25 >25 >6.25
4d >12.5 12.5 12.5 12.5 >25 25 >50 >25 12.5
4e 12.5 12.5 12.5 12.5 >25 >25 >25 >50 >6.25
Af 12.5 >12.5 >12.5 >12.5 >50 >25 >50 >25 >12.5
49 12.5 >12.5 >12.5 >12.5 >25 >25 >50 50 >12.5
4h >12.5 >6.25 12.5 >6.25 25 >25 >25 >25 >6.25
4 >12.5 >6.25 >12.5 >6.25 >25 >25 >25 >25 >6.25
4 >6.25 >12.5 >6.25 >12.5 >25 >25 >25 >25 >6.25
4k 25 25 >25 >25 >100 >50 >50 100 >12.5
4 >25 >25 25 >25 >50 >50 >100 >100 25
4m 25 >25 25 >25 100 >50 >50 100 >25
4n >25 25 >25 >25 >100 >50 >100 >100 >25
40 >25 >25 >25 >25 100 >100 100 >100 >50
4p >25 >25 >25 >25 >50 100 >100 >100 50
4q >25 >12.5 25 >12.5 >25 >50 >50 >50 25
4r >12.5 25 >12.5 >25 >50 >50 >25 >50 >12.5
4s >12.5 >12.5 25 >12.5 >25 25 >50 50 >12.5
streptomycin and gI‘ESOTUIVI N were used as standarads for antibacterial and antlfunga] acthlty I‘eSJ&:'[Ide, mic Inrhe range of 6.25-12.5 and

12.5-25 pg/ml respectively.; isoniazid and rifampicin taken as standards (mic range 1.25-6.25 pg/ml) for antitubercular activity.

all above concentration used in xg/ml.
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/ —\, BrCHCHCHCI =\ NH,CONH,
7 Conv.MW SN Conv. MW SN
NH, NI—1|CHZCHZCHZC| NHCH,CH,CH,NHCONH,
2

S\(N ArCHO | Conv. /MW
NHCH,CH,CH,NHCON—CHAr Et,N+CICH,COCI =\
A(a-9) (%_LCI Conv. /MW S\(N

NHCH,CH,CH,NHCON=CHAr

3(a-9)

Ar= substituted phenyl ring

Figure: 1. Scheme for the synthesis of compounds 1, 2, 3(a-s), 4(a-9).

Comp. Ar Comp. Ar Comp. Ar
3a, 4a GHs 3h, 4h 4-NQC¢H,4 30, 40 3-CHC¢H,
3b, 4b 4-CIGH, 3i, 4i 3-NO,C¢H,4 3p, 4p 2-CHC¢H,
3c, 4c 3-CIGH, 3i, 4 2-NO,C¢H,4 3q, 49 4-HOGH,
3d, 4d 2-ClGH, 3k, 4k 4-CHOCH, 3r, 4r 3-HOGH,
3e, 4e 4-BrgH, 31, 4l 3-CHOCH, 3s, 4s 2-HOgH,
3f, 4f 3-BrGH, 3m, 4m 2-CHOGCH, - -
39, 49 2-BrGH, 3n, 4n 4-CHCeH,

CONCLUSION

Concluded that antimicrobial and antitubercularadsttown in Table 2 and 3 revealed that the
compoundg4c), (4d), (4e), (4f), (4h), (4i) and(4)) displayed highly active compounds of the series,
compoundg4b), (4g) and(4s) showed moderate activity and rest compounds shéegsdactivity
against all the strains compared with standardsdrug
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