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ABSTRACT

Some N-[(2-oxo-3-chloro-4-substituted phenyl-azetidineimino)-propyl] derivatives bearing indole moieties have
been synthesized and evaluated in vitro for their antitubercular activity against Mycobacterium tuberculosis H37Rv
and antimicrobial activity against a panel of bacteria and fungi. All these compounds were fully characterized by
spectroscopic methods and elemental analysis. Some of the tested compounds showed moderate to excellent
antitubercular and antimicrobial activities.
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INTRODUCTION

Diseases caused by microorganisms still attracifsignt attention of medicinal chemists and biddtg because of
growing antimicrobial and antimycobacterial resis& p-Lactam antibiotics are the most important antiwtdal
agents for human health and it began with the disgoof penicillin by Alexander Fleming in 1928. §Ib-lactam
class of antibiotics is well known for their newnicity. The azetidinone nucleus is a pharmacophscaffold and
represents a class of heterocycles with a wideeraridbiological applications. Many of them are alidused as
anti-inflammatory [1,2], antitubercular [3], antipiferative [4], DNA cleavage [5], cholesterol alpgtion inhibitors
[6], Antiplasmodial [7], antidepressant [8] and iamtrobial [9-11]. The study of indole derivativds of
considerable current interest as a result of tingrortant biological properties. Compounds contgjnindole ring
have been reported to possess various types afgidal activity such as anti-inflammatory and aeslig [12-14],
antitumorl [15], COX-2 inhibitors [16], anti-hyp@uidemic [17],antioxidant{18] and antimicrobial[19-20] etc.

The biological significance of this class of compds impelled us to synthesis of new azetidinonévdtves of

indole. It has been noticed that introduction odtadinone ring to the indole core tends to exeafquind influence
in conferring novel biological activities in thes®lecules. In view of these facts, in connectiothwiur studies we
turn our attention to synthesis some new azetidirdmrivatives of indole as biological agents.

EXPERIMENTAL SECTION

All the melting points were determined by open Bapi method. All reagents were obtained from Sigidrich
chemicals Pvt. Ltd. Solvents were commercially oigtd as laboratory grade. All chemicals were udest &urther
purification (recrystallization or distillation). he progress of reactions and the purity of the aamgds were
controlled by thin layer chromatography (TLC). Tl@as carried out on silica gel G coated glass platése
purification of the compounds was crried out byuooh chromatography using 100-200 mesh Silica ‘eNMR
spectra were recorded on a Bruker DRX 300 instrarae300 MHz in CDG on é scale in ppm using TMS as a
reference®*C-NMR spectra were recorded on a Varian AMX 400cgp@hotometer at 50 MHz using CRCThe
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FTIR spectra were recorded on a Perkin-elmer IRtspghotometer using KBr disc of the sample in'cilass
spectra of the synthesized compounds have beerdeston a JEOL SX 102/DA-6000 spectrometer.

General Procedure of the synthesis

Synthesis of N-(chloropropyl)-indole, compound 1.

Indole (0.21 mol) was dissolved in methanol (100 arid 1-bromo-3-chloropropane (0.21mol) was add&de
mixture was refluxed on a water bath for about$ fitered and the solvent was removed to drynesacuo. The
product was purified over the column of silica gdijted with chloroform: methanol mixture (7:3 vAg eluent and
recrystallized by chloroform to furnish compouhd

Yield (%):72; M.P(°C): 62-64 IR (KBr, cm'): 3082 (C-H str. in Ar-H), 2856, 2882 (C-H str. itHg), 1512,
1490 (C=C str.), 1416 (C-H bend. in H1318 (N-CH str.) and 732 (C-CI str.HNMR (CDCl, ppm): 7.41-6.82
(m, 4H, Ar-H), 6.52 (d, 1H, §J=4.0), 6.26 (d, 1H, ¥0=4.0), 2.98 (t, 2H, J=7.20, GEH,CH,), 2.42 (1 2H,
J=7.20, CHCH,CH,) and 1.61-1.58 (m, 2H, GBH,CH,); **CNMR (CDCk, ppm): 148.13, 144.28, 129.74, 127.36,
125.67, 119.14, 114.87, 110.01, 42.46, 36.32 anti33Mass: 194 (M) Elemental analysis: Calc. for,{£l;,NCI:

C, 68.21; H, 6.24; N, 7.23. Found: C, 68.17; H86N, 7.19.

Synthesis ofN-(hydrazinopropyl)-indole, compound 2.

An equimolar mixture of compourid(0.072mol) and hydrazine hydrate (0.072mol) infmaabl (35 ml) was stirred
for about 2 hrs and refluxed on a water bath fayruaty hrs. The solvent was removed unialevacuo to obtain a
solid product. The product was purified over théuom of silica gel, eluted with acetone: methanattore (6:4

v/v) as eluent and recrystallized from ethanoluimish compouna@.

Yield (%): 65; M.P(°C): 74-75 IR (KBr, cmi*): 3362 (NH str. in NH), 3319 (NH str.)*HNMR (CDClL, ppm):
8.43 (s, 1H, NH), 4.26 (s, 1H, NH *CNMR (CDCk, ppm): 150.18, 145.34, 132.65, 128.32, 125.44,280
114.22, 109.76, 42.28, 36.99 and 32.32; Mass: 189®emental analysis: Calc. for,l1sNs: C, 69.81; H, 7.98;
N, 22.20. Found: C, 69.77; H, 7.94; N, 22.17.

Synthesis of N-[(benzylidene hydrazino)-propyl]-indle, compound 3a.

A mixture of compoun@ (0.01 mol) and benzaldehyde (0.01 mol) in meth&®0inl) in the presence of a catalytic
amount of glacial acetic acid was refluxed for ab®unrs on a water bath. After cooling and filtoatithe solvent
was removed undén vacuo to obtain a solid product. The product was pulifizrer the column of silica gel, eluted
with chloroform: methanol mixture (8:2 v/v) and ngstallized from chloroform to give compouBd.

Compounds3 (b-h) have also been synthesized by treatingcttapound-2 with selected aldehydes using similar
method as above.

Characterization of N-[(benzylidene hydrazino)-propyl]-indole, 3a:

Yield (%):68; M.P(°C): 90-91 IR (KBr, cm?): 3356 (NH str.), 1588 (N=CH str. azomethin#)NMR (CDCl,
ppm): 8.74 (s, 1H, N=CH, azomet.), 8.14 (s, 1H, N-BCNMR (CDC}k, ppm): 148.32, 144.56, 142.16, 137.24,
133.13, 130.26, 128.48, 126.82, 125.34, 121.16,4718115.78, 109.11, 42.17, 36.75 and 32.20; M2&g(M)";
Elemental analysis: Calc. forn;gNs: C, 77.94; H, 6.90; N, 15.14. Found: C, 77.906H,7; N, 15.11.

Characterization of N-[(2-chlorobenzylidene hydrazino)-propyl]-indole,3b:

Yield (%): 62; M.P(°C): 95-96 IR (KBr, cmi®): 3368 (NH str.), 1593 (N=CH str. azomethine) an@ {Ar-Cl
str.);"HNMR (CDCl, ppm): 8.83 (s, 1H, N=CH, azomethine), 8.02 (s, lkH): **CNMR (CDCk, ppm): 151.34,
143.34, 141.56, 138.28, 135.25, 131.12, 130.36,4828.27.22, 125.92, 123.04, 119.14, 117.22, 115108.68,
43.11, 37.89 and 34.33; Mass: 312{MElemental analysis: Calc. forf1gNsCl: C, 69.33; H, 5.81; N, 13.47.
Found: C, 69.27; H, 5.78; N, 13.43.

Characterization of N-[(4-chlorobenzylidene h%/drazino)-propyl]-indole,3c:

Yield (%): 64; M.P(°C): 104-105 IR (KBr, cmi®): 3364 (NH str.), 1588 (N=CH str. azomethine) and 7&r-Cl
str.);'"HNMR (CDCk, ppm): 8.74 (s, 1H, N=CH, azomethine), 8.06 (s,M-); >*CNMR (CDCk, ppm): 149.56,
144.34, 142.66, 139.38, 136.22, 133.14, 126.44,992422.14, 120.85, 118.44, 114.12, 108.24, 4B34R85 and
34.40; Mass: 312(M) Elemental analysis: Calc. forgE1gNsCl: C, 69.33; H, 5.81; N, 13.47. Found: C, 69.B5;
5.73; N, 13.42.

Characterization of N-[(2-Bromobenzylidene hydrazino)-propyl]-indole,3d:

Yield (%): 65; M.P(°C): 91-92 IR (KBr, cmi*): 3361 (NH str.), 1595 (N=CH str. azomethine) an@ 6&r-Br
str.);"HNMR (CDCl, ppm): 8.75 (s, 1H, N=CH, azomethine), 8.09 (s, lkH): **CNMR (CDCk, ppm): 150.46,
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144.58, 142.58, 139.12, 135.22, 132.38, 129.88,912726.12, 125.08, 122.88, 118.42, 114.98, 113188.22,
43.11, 37.89 and 34.33; Mass: 356{MElemental analysis: Calc. for;&l,gNsBr: C, 60.68; H, 5.09; N, 11.79.
Found: C, 60.62; H, 5.05; N, 11.73.

Characterization of N-[(3-Bromobenzylidene hydrazino)-propyl]-indole,3e:

Yield (%): 68; M.P(°C): 99-100 IR (KBr, cmi‘): 3358 (NH str.), 1592 (N=CH str. azomethine) an@é 6&r-Br

str.);"HNMR (CDClL, ppm): 8.72 (s, 1H, N=CH, azomethine), 8.08 (s, lkH); **CNMR (CDC}, ppm): 150.34,
146.14, 143.87, 138.12, 136.22, 133.76, 129.17,5827125.22, 122.18, 119.16, 115.78, 106.88, 483483 and
34.84; Mass: 356(M) Elemental analysis: Calc. for:gNsBr: C, 60.68; H, 5.09; N, 11.79. Found: C, 60.82;
5.05; N, 11.73.

Characterization of N-[(3-Nitrobenzylidene hydrazino)-propyl]-indole, 3f:

Yield (%): 63; M.P(°C): 107-108 IR (KBr, cm*): 3374 (NH str.), 1585 (N=CH str. azomethine) an88LBAr-

NO, str.); *"HNMR (CDCL, ppm): 8.89 (s, 1H, N=CH, azomethine), 8.05 (s,N-H):; **CNMR (CDC}, ppm):

152.48, 145.11, 143.16, 139.74, 135.46, 133.44,1P32030.46, 128.28, 125.34, 122.64, 120.78, 118146.88,
109.22, 43.86, 38.01 and 34.89; Mass: 322(M)emental analysis: Calc. for,f,gN,O,: C, 67.06; H, 5.62; N,
17.39. Found: C, 67.00; H, 5.56; N, 17.35.

Characterization of N-[(4-Nitrobenzylidene hydrazino)-propyl]-indole, 3g:

Yield (%): 65; M.P(°C): 111-112 IR (KBr, cmi*): 3372 (NH str.), 1584 (N=CH str. azomethine) an@118Ar-
NO, str.); '"HNMR (CDCL, ppm): 8.78 (s, 1H, N=CH, azometine), 8.08 (s,N4H); *CNMR (CDCk, ppm):
151.20, 146.38, 143.42, 141.12, 137.54, 135.46,4B30L27.78, 125.82, 122.85, 119.44, 116.94, 10944814,
37.78 and 34.12; Mass: 322(MElemental analysis: Calc. for1gN,O.: C, 67.06; H, 5.62; N, 17.39. Found: C,
67.02; H, 5.58; N, 17.34.

Characterization of N-[(2-Methoxybenzylidene h%/drazino)—propyl]—indole 3h:

Yield (%): 65; M.P(°C): 98-99 IR (KBr, cm’): 3358 (NH str.), 2961 (OCHstr.), 1582 (N=CH str.
azomethine)’HNMR (CDCL, ppm): 8.72 (s, 1H, N=CH, azomethine), 7.92 (s,lkH) and 3.84 (s, 3H, O-Gji
¥CNMR (CDCk, ppm): 149.22, 144.46, 141.82, 139.24, 135.643.3R 131.66, 129.18, 126.88, 124.46, 121.55,
119.46, 118.12, 114.72, 107.84, 56.82, 43.62, 3andd 34.28; Mass: 307(M) Elemental analysis: Calc. for
CioH21N30: C, 74.23; H, 6.88; N, 13.66. Found: C, 74.186182; N, 13.63.

Synthesis of N-[(2-0x0-3-chloro-4-phenyl-azetidingiino)-propyl]-indole, Compound 4a.

A mixture of compounda (0.01 mol) and (&1s)sN (0.01 mol) in methanol (50 ml), CIGBOCI (0.01 mol) was
added drop wise in it. The reaction mixture wastftirred for about 2 hours followed by refluxiog a steam bath
for about 4 hours. The reaction mixture was coaled excess of solvent was removed under reducedypee The
product was purified over the column of silica geluted with chloroform: methanol mixture (9:1 v/ahd
recrystallized from chloroform to furnish compoufal

Compoundég! (b-h) have also been synthesized by treating the comp@iftath) using similar method as above.

Characterization of N-[(2-0x0-3-chIor0-4-phenf/l-azetidineimino)-propy]-indole, 4a.

Yield (%): 69; M.P(°C) 105-106 IR (KBr, cm): 3361 (NH str.), 2948 (CH-CI str.), 1742 (C=0 sttHNMR
(CDCls, ppm): 8.32 (s, 1H, N-H), 5.53 (d, 1H, J=4.50, N-Cl) and 5.21 (d, 1H, J = 4.50, CH-A)CNMR
(CDCl;, ppm): 165.05, 148.64, 143.84, 136.48, 134.87,881128.22, 126.44, 124.76, 121.52, 119.38, 113.58
109.18, 64.21, 58.46, 43.84, 38.78 and 33.38; MeBYM)"; Elemental analysis: Calc. fonl,oN;OCI: C, 67.88;

H, 5.69; N, 11.80. Found: C, 67.83; H, 5.65; N,771

Characterization of N-[(2-ox0-3-chloro-4-(2-chlorophenyl)-azetidine irmo)-propyl]-indole, 4b.

Yield (%): 71; M.P(°C) 108-109 IR (KBr, cm'): 3367 (NH str.), 2942 (CH-CI str.), 1748 (C=0 sand 735
(Ar-Cl); *"HNMR (CDCk, ppm): 8.35 (s, 1H, N-H), 5.52 (d, 1H, J=4.50, N-CI) and 5.24 (d, 1H, J = 4.50, CH-
Ar); ®CNMR (CDCk, ppm): 166.21, 150.46, 145.86, 139.44, 136.62,7¥84132.12, 131.28, 127.48, 126.12,
123.94, 121.38, 118.32, 114.86, 108.72, 65.56,8%&13.38, 38.74 and 33.24; Mass: 388{Mjlemental analysis:
Calc. for GgH1gN3OCly: C, 61.86; H, 4.93; N, 10.82. Found: C, 61.834t89; N, 10.77.

Characterization of N-[(2-0x0-3-chloro-4-(4-chlorophenyl)-azetidine irmo)-propyl]-indole, 4c.

Yield (%): 71; M.P(°C) 102-103 IR (KBr, cm*): 3361 (NH str.), 2945 (CH-ClI str.), 1746 (C=0 sard 731
(Ar-Cl str.); 'HNMR (CDCL, ppm): 8.35 (s, 1H, N-H), 5.58 (d, 1H, J=4.22, N-Cl) and 5.21 (d, 1H, J = 4.22,
CH-Ar); *CNMR (CDC}, ppm): 168.22, 149.66, 145.76, 140.87, 138.82,2835131.46, 128.18, 125.94, 122.36,
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118.68, 111.14, 108.94, 65.72, 58.12 , 44.92, 3&B/@ 33.44; Mass: 388(M) Elemental analysis: Calc. for
CooH1dN3OCly: C, 61.86; H, 4.93; N, 10.82. Found: C, 61.824H8; N, 10.79.

Characterization of N-[(2-ox0-3-chloro-4-(2-bromophenyl)-azetidine imo)-propyl]-indole, 4d.

Yield (%): 68; M.P(°C) 101-102 IR (KBr, cmi®): 3372 (NH str.), 2946 (CH-CI str.), 1744 (C=0 stand 653
(Ar-Br str.); 'HNMR (CDCl, ppm): 8.38 (s, 1H, N-H), 5.51 (d, 1H, J=4.30, N-Cl) and 5.22 (d, 1H, J=4.30, CH-
Ar); ®CNMR (CDCk, ppm): 165.64, 150.18, 143.38, 136.78, 135.12,.8/33131.46, 129.92, 128.24, 126.84,
122.64, 121.02, 117.38, 112.56, 108.72, 64.89,%5618.72, 39.88 and 32.36; Mass: 433{Mjlemental analysis:
Calc. for GgH1gN3OCIBr: C, 55.51; H, 4.42; N, 9.71. Found: C, 55.474.38; N, 9.66.

Characterization of N-[(2-ox0-3-chloro-4-(3-bromophenyl)-azetidine imio)-propyl]-indole, 4e.

Yield (%): 70; M.P(°C) 111-112 IR (KBr, cm): 3365 (NH str.), 2942 (CH-ClI str.), 1742 (C=0 str)d 662
(Ar-Br str.); 'HNMR (CDCl, ppm): 8.33 (s, 1H, N-H), 5.54 (d, 1H, J= 4.28CN-CI) and 5.27 (d, 1H, J= 4.28,
CH-Ar); ®*CNMR (CDC}, ppm): 166.24, 149.88, 143.82, 138.62, 136.42,7#34131.18, 129.28, 126.84, 121.34,
119.38, 113.36, 108.74, 65.48, 57.18, 44.66, 3&dd 33.12; Mass: 433(M) Elemental analysis: Calc. for
C,H1gN3OCIBr: C, 55.51; H, 4.42; N, 9.71. Found: C, 55H74.36; N, 9.65.

Characterization of N-[(2-ox0-3-chloro-4-(3-nitrophenyl)-azetidine imno)-propyl]-indole, 4f.

Yield (%): 74; M.P(°C) 116-117 IR (KBr, cmi*): 3361 (NH str.), 2949 (CH-Cl str.), 1747 (C=0 samd 1321
(Ar-NO, str.); '"HNMR (CDCl;, ppm): 8.36 (s, 1H, N-H), 5.59 (d, 1H, J= 4.24CN-Cl) and 5.26 (d, 1H, J= 4.24,
CH-Ar); ®CNMR (CDCL, ppm): 169.52, 150.46, 146.38, 141.42, 138.34,2685131.48, 130.12, 128.56, 126.48,
124.88, 122.64, 119.12, 112.78, 107.56, 66.96,068!3.98, 37.72 and 33.16; Mass: 399(Mjlemental analysis:
Calc. for GogH1gN4O5Cl: C, 60.22; H, 4.80; N, 14.04. Found: C, 60.H84.76; N, 14.01.

Characterization of N-[(2-ox0-3-chloro-4-(4-nitrophenyl)-azetidine imno)-propyl]-indole, 4g.

Yield (%): 72); M.P(°C) 121-122 IR (KBr, cm?): 3365 (NH str.), 2941 (CH-ClI str.), 1749 (C=0 samd 1324
(Ar-NO; str.); '"HNMR (CDCl;, ppm): 8.38 (s, 1H, N-H), 5.57 (d, 1H, J= 4.25CN-Cl) and 5.22 (d, 1H, J= 4.25,
CH-Ar); ®*CNMR (CDC}, ppm): 169.58, 151.14, 145.26, 141.46, 139.78,5633131.48, 126.22, 125.02, 123.54,
118.18, 112.98, 107.58, 66.38, 57.16 , 45.67, Ba8d 33.24; Mass: 399(M)Elemental analysis: Calc. for
CooH19N4O5Cl: C, 60.22; H, 4.80; N, 14.04. Found: C, 60H74.78; N, 14.00.

Characterization of N-[(2-ox0-3-chloro-4-(2-methoxyphenyl)-azetidinemino)-propyl]-indole, 4h.

Yield (%): 68; M.P(°C) 112-113 IR (KBr, cmi*): 3366 (NH str.), 2965 (OC}tr.), 2946 (CH-CI str.) and 1743
(C=0 str.);"HNMR (CDCl;, ppm): 8.35 (s, 1H, N-H), 5.59 (d, 1H, J=4.30, N-Cl), 5.21 (d, 1H, J = 4.30, CH-Ar)
and 3.74 (s, 3H, -OCH "*CNMR (CDCk, ppm): 164.88, 148.62, 141.58, 135.72, 134.08,4632130.96, 129.12,
127.23, 125.42, 122.88, 121.46, 119.82, 112.56,2B)664.82, 56.42, 54.12, 46.24, 38.94 and 33.48sM
384(M)"; Elemental analysis: Calc. for,{E,,N;0.Cl: C, 65.70; H, 5.77; N, 10.94. Found: C, 65.55;5.73; N,
10.91.

RESULTS AND DISCUSSION

The target compounds were synthesized into twosstaghe first stefgscheme-1)N-(chloropropyl)-indole(1)

was synthesized by reaction of indole with 1-broBohloro propane. Then compoufib) was reacted
with hydrazine hydrate to afford the compou(®) (scheme-1) The new compound8(a-h) were

obtained through reaction of compouf®) with various aromatic aldehydes in presence ofiglaacetic
acid(scheme-1)

In the last step target compountig-h) were synthesized by a cylisation reaction of coumuts 3(a-h)
with chloroacetyl chloride in presence of triettarhine (scheme-2) The spectroscopic data supported the
formation of the products in end step.

All the synthesized compounds of seriga-h) were screened for their antibacterial and antiéliragtivity against
some selected microorganisms, antitubercular &gtigainstMycobacterium tuberculosis H37Rv and toxicity.

Pharmacology

Evaluation of antitubercular screening

All the synthesized compounds of serdéa—h)were evaluated for their antitubercular activityu® susceptibility
and determination of MIC of the test compounds/dragainstM. tuberculosis H37Rv was performed by agar
microdilution method where twofold dilutions of datest compound were added into 7H10 agars suppteche
with OADC and organism. A culture ®fl. tuberculosis H37Rv growing on L-J mediurwas harvested in 0.85%
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saline with 0.05% Tween-80. A suspension of compsumas prepared in DMSO. This suspension was atbd@al
tubes) 7H10 middle brook’s medium (containing 1.V medium and 0.2 ml OADC supplement) at different
concentration of compound keeping the volume caonsthat is, 0.1 ml. Medium was allowed to cool pieg the
tubes in slanting position. These tubes were thembated at 3PC for 24 h followed by streaking of M.
tuberculosis H37Rv (5 x 104 bacilli per tube). Thasbes were then incubated at’87 Growth of bacilli was seen
after 30 days of incubation. Tubes having the camps were compared with control tubes where medilone
was incubated with H37Rv. The concentration at Whiemplete inhibition of colonies occurred was taks active
concentration of test compound. Streptomycin ahdrabutol were used as standard drug. The MIC lefetome
active compound4(a—h)against these organisms are given in table-

Evaluation of antimicrobial screening

The synthesized compounds of serdéa-h) were investigated for their antimicrobial activitiyor antibacterial
screeningBacillus subtilis, Pseudomonas aeruginosa and Streptococcus pneumoniae were used. For antifungal
activity Candida albicans, Aspergillus fumigatus and Aspergillus niger was taken. The minimum inhibitory was
carried out by broth micro dilution method as ddmmt by Rattan. The MICs of the investigated conmatsufor
antibacterial and antifungal activities are giventle tablell andlll respectively. Antibacterial and antifungal
screenings were performed by dilution method usingient agar media. The tubes were incubated ¥@ 8t 48
hrs. DMSO was used as solvent. Norflaxacin was asestandard drug for antibacterial screening aicdmazole
was used as standard drug for antifungal screening.

Cytotoxicity analysis

All the synthesized products were analysed fortoyicity using neutral red uptake by using veroe88 cell line
at various concentrations, none of them were fdorit. Hence the activities of the above synthabizempounds
were not due to cytotoxicity of the compounds.

Table-I- Antitubercular activity results of series 4(a-h)

S.No.| Compounds| MIC (pg/ml) H37Rv
1 4a 25.0
2 4b 3.125
3 4c 1.56
4 4d 3.125
5 de 6.125
6 4f 1.56
7 4g 1.56
8 4h 125
9 Streptomycin 3.0
10 Ethambutol 1.0

Table-II- Antibacterial activity data of series 4(a-h), MIC (ng/ml).

S.No | Compounds | B. Subtilis | P. aeruginosa | S. pneumoniae
1 4a 50 50 125
2 4b 6.25 125 6.25
3 4c 125 6.25 6.25
4 4d 25 25 125
5 de 25 125 12.5
6 4f 6.25 125 6.25
7 4q 25 125 125
8 4h 25 25 12.5
9 Ciproflaxacin 6.25 6.25 3.12

Table-IlI- Antifungal activity data of series 4(a-h) , MIC (ug/ml).

S.No. | Compounds| C. Albicans | A. fumigatus | A. niger
1 4da 50 12.5 50
2 4b 12.5 12.5 12.5
3 4c 25 12.5 6.25
4 4d 6.25 6.25 12.5
5 4e 12.5 6.25 6.25
6 Af 12.5 25 6.25
7 49 6.25 12.5 6.25
8 4h 12.5 12.5 6.25
9 Fluconazole 6.25 3.12 3.12
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Scheme-1
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CONCLUSION

We described herein design, synthesis and chaizatien of N-[(2-ox0-3-chloro-4-substituted phenyl-
azetidineimino)-propyl]-indoled(a-h). The structure of the synthesyzed compounds wemérmed by'H-NMR,
¥C-NMR, IR, MASS and analytical methods.

Newly synthesyzed compounds of the sedigsh) were screened for their antibacterial, antifungdivties against
selected bacteria and fungi. Some compounds hashihgro and nitro groups exhibited acceptable antiyéal
activity and compounds having bromo and methoxgugs showed good antifungal activity. Compoundshef
series4(a-h) were also tested for their antitubercular analySieme compounds showed moderate to good
antitubercular activity as comparision to standintey.

Finally, we expect that these results will conttébto the development of newer antitubercular amtthrécrobial
compounds with less toxicity.
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