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ABSTRACT KEYWORDS
Substituted indole aldehydes were condensed with 1, 2-diketones under Indole aldehyde;
reflux in acetic acid in presence of ammonium acetate to yield the title Imidazole:
compounds. The structures of the synthesized compounds have been es- Ammonium acetate:
tablished by their analytical and spectral data. The compounds were Antimicrobial activity.

screened for their antimicrobia activity.
© 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Imidazoleandindoleresiduesare probably themost CHO " N\
well-known heterocyc eswhich are commoninavari- R —  +  HN
ety of natural productsand medicina agents*. Indole | S—r, =N
and itsderivatives have occupied auniqueplacein the N R N
nitrogen heterocyclic compoundsbecause of their var- \ (1a-€) | Ry
ied biodynamic properties>19. Also, there are many N

compoundsintheliterature bearing imidazoleresidue O (4a-
and possessing antibacteria and antifunga activities™ O -
4 Theobjectiveof the present study isto combinethe ~ O :
H =~
N

two structures, i.e. indole and imidazoleresidues, in AN
order to develop ahybrid molecule and test for anti-
bacterial and antifungd activitiesof thenewly synthe- R N\ \—NH
sized compounds. | N Ri R

The substituted indole aldehydes (1a-€) were con- H | N Ry
densed with 1, 2-diketones (1, 2- dicarbonyl com- (22-¢) N (3ao
pounds) under reflux in acetic acidin presence of am- 1,2,3and é: a a N cﬂ of
monium acetatetoyield thetitlecompoundsinasingle R;= H CHs Ph Ph * mh

step (SCHEME 1). The compoundswere character- SCHEME1
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ized by their analytical and spectral data. The newly
synthesized compoundswere screened for antimicro-
bid activity.

RESULTSAND DISCUSSION

ThelR spectral dataof (2a) did not show charac-
teristic absorption band intheregion 1675 cm* (C=0)
of adehyde, but has showed peaksat 3212 cm* (NH)
and 1599 cm* (C=N). These observationsindicatethat
thereaction hastaken placeto givethefina product.
The*H NMR spectrum of compound (2a) showed a
peak at 612.2 (s, 1H, NH) a deshielded proton ac-
counting for asingle proton assigned to indole NH.
Another less deshielded peak appeared at 6 11.3 (5,
1H, NH) accounting for imidazoleNH. Multipletinthe
region d 7.1-8.4 (m, 15H, Ar-H) accountsfor fifteen
aromatic protons present inthemolecule.

In the mass spectrum of compound (2a) showed
molecular ion peak whichisobserved at m/z 336 (100
%) corresponding to the molecular weight (M*, 335)
of the compound. Also it isthe base peak dueto the
mogt stablefragment. Thishasundergoneinto further
fragmentation and showed peaksat m/z 181 (5 %), m/z
154(2%), m/z 130 (3%), and m/z 117 (2%0). These spec-
tra datasupportstheformation of compounds(2a-€).

ThelR spectral dataof compound (3a) hasshown
peaks at 3252 cm™ (NH) and 1580 cm? (C=N) indi-
cating theformation of product. In*H NM R spectrum
of 3ashowed pesk at 612.1 (s, 1H, NH), adeshielded
proton integrating for one proton of indole NH. Less
deshielded peak at 6 10.9 (s, 1H, NH) accounting for
imidazoleNH. A multiplet appearedintheregion 6 7.2-
8.2 (m, 13H, Ar-H) accounting for thirteen aromatic
protons. The sharp singlet at 6 2.3 (s, 6H, CH,) ac-
countsfor six protonsof two methyl groups. Themass
spectrum of compound (3a) shown molecular ion peak
at m/z 363, which isthemolecular weight of the com-
pound.

ThelR spectra dataof 4ahas shown characteris-
tic absorption pesksat 3241, 3230 cm* (NH) and 1590
cm(C=N). The*H NMR spectrum of (4a) displayed
peaksinthedownfieldat 5 11.9 (s, 1H, NH) accounts
for the single proton of indole NH. Appearance of a
singlet at 511.4 (s, 1H, NH) integrating for one proton
isduetoimidazoleNH. Another |essdeshielded singlet
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TABLE 1: Physical data of synthesized compounds(2, 3and
4a-€)
Compound

Substitutents M.P,

. = R, oy Yield (%)
(2a) H H 158-60 76
(2b) H CHs 17475 65
(20) H Ph 205-06 69
(2d) CHs Ph 224-25 71
(2¢) Cl Ph 242-43 80
(3a) H H 181-82 70
(3b) H CHs  159-60 68
(30) H Ph 221-23 62
(3d) CHs Ph 217-18 76
(3¢) Cl Ph 262-63 85
(43) H H 219-20 72
(4b) H CHs  179-80 62
(40) H Ph 164-66 60
(4d) CHs Ph 239-40 70
(4 Cl Ph 230-31 82

All compounds gave satisfactory elemental analysis
TABLE 2: Antimicrobial activity resultsof synthesized com-
pounds(2, 3and 4a-€)

Compound Organisms used (zone of inhibition in mm)
no E.coli S.aureusP.aeruginosaB.subtilisA.niger A.flavous
(2a) 14 15 10 12 10 09
(2b) 16 16 14 15 12 10
(2c) 15 13 11 14 08 10
(2d) 14 17 12 16 11 12
(2¢) 19 20 17 22 14 17
(39 12 14 09 13 07 11
(3b) 15 14 12 15 13 12
(3c) 16 11 13 11 10 10
(3d) 17 15 15 18 12 14
(3¢) 21 19 19 20 15 16
(4a) 16 12 14 14 09 12
(4b) 17 14 15 16 12 14
(4c) 11 14 10 15 10 12
(4d) 15 16 11 14 10 11
(4e) 20 18 18 17 12 16

Standard 1 22 20 18 21 -- --

Standard2 - -- -- - 16 18

Control -- -- -- --
Standard 1 -Gentamycine; Standard 2 - Clotrimazole; Control-
DMF
at 6 10.6 (s, 1H, NH) is attributed to NH of indole
fusedtoimidazolering. Multipletintheregion 57-8.1
(m, 9H, Ar-H) accountsfor the nine aromatic protons
present in the molecule. The mass spectrum of com-
pound (4a) displayed molecular ion peak at m/z 272,
which supportsthe proposed structure.

Antimicrobial activity

The newly synthesized compoundswere screened
for their in vitro antibacteria activity against E.coli,
Saureus, P.aeruginosa and B.subtilisand antifungal
activity against A.niger, and A.flavoususing DMF as
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TABLE 3: Spectral data of synthesized compounds2, 3and
4a-e
Compd. Substitutents
no R R,

IR (cm™) 'H NMR (8 ppm)

3212  12.2 (s, 1H, indole NH),
(NH/NH), 11.3(s, 1H, imidazole NH)
1599 (C=N), and 7.1-8.4 (m, 15H, Ar-H).

12 (s, 1H, indole NH), 11.4
82408210 o 11} ‘imidazole NH), 7-
(NH/NH),
1590 (C=N), 8.1 (m, 14H, Ar-H), and
2.1(s, 3H, CHy).
3250  12.4(s, 1H, indole NH),
(NH/NH), 11.3 (s, 1H, imidazole NH),
1605 (C=N), and 7.2-8.2(m, 19H, Ar-H).
3221 12.2 (s, 1H, ?no_lole NH),
(NH/NH) 11.6 (s, 1H, imidazole NH),
1610 (C=l\i) 7-8.2 (m, 18H, Ar-H)
"and2.0 (s, 3H, CHy).
3280/3245 12.3 (s, 1H, indole NH),
(NH/NH), 11.5 (s, 1H, imidazole NH),
1600 (C=N),and 7.1-8 (m, 18H, Ar-H).
3052 12.1 (s, 1H, ?nd_ole NH),
(NH/NH) 10.9 (s, 1H, imidazole NH),
1580 (C:N’) 7.2-8.2 (m, 13H, Ar-H) and
2.3 (s, 6H, CHy).

12.1 (s, 1H, indole NH), 11
3234/3220 (s, 1H, imidazole NH), 7.1-
(NH/NH), 8.3(m, 12H, Ar-H),

1590 (C=N),2.2 (s, 6H, CH3) and 1.9 (s,

3H, CHy).

125 (s, 1H, indole NH),

11.2 (s, 1H, imidazole NH)

7-8.2(m, 17H, Ar-H),and

2.4 (s, 6H, CHy).

12.3 (s, 1H, indole NH),
3241/3228 11.1 (s, 1H, imidazole NH),
(NH/NH), 7.2-8.3 (m, 16H, Ar-H), 2.3

1595 (C=N), (s, 6H, CH3) and 2.1 (s, 3H,

CHy).

12.4 (s, 1H, indole NH),

11.2 (s, 1H,imidazole NH),

7.3-8.3 (m, 16H, Ar-H),

and 2.2 (s, 6H, CH5).

11.9 (s, 1H, indole NH),
11.4 (s, 1H, imidazole NH),
10.6 (s, 1H, NH) and7-8.1
(m, 9H, Ar-H).

12 (s, 1H, indole NH), 11.3

(s, 1H, imidazole NH), 10.4

(s, 1H, NH), 7.2-8(m, 8H,

Ar-H) and 2.1 (s, 3H, CH3) .

12.4 (s, 1H, indole NH),

11.4 (s, 1H, imidazole NH),

10.7 (s, 1H, NH) and7.1-

8.3(m, 13H, Ar-H).

12.1 (s, 1H, indole NH),
3260/3215 11.3 (s, 1H,imidazole NH),
(NH/NH), 10.4 (s, 1H, NH), 7-8.2 (m,

1590 (C=N), 12H, Ar-H) and 2.0 (s, 3H,

CHy).
3250/3220 12.2 (s, 1H, indole NH),
(NH/NH), 11.2 (s, 1H, imidazole NH),
1600 (C=N), 10.5 (s, 1H, NH) and

2a H H

2b H

CH;,

2c H Ph

2d CH; Ph

2e Cl Ph

3a H H

3b H CHs

3260/3215
(NH/NH),
1601 (C=N),

3c H Ph

3d CH; Ph

3260/3220
(NH/NH),
1590 (C=N),

3e Cl Ph

3241/3230
(NH/NH),
1590 (C=N),

4 H H

325013226
(NH/NH),
1580 (C=N),

4b H CH;

3270/3231
(NH/NH),
1604 (C=N),

4c H Ph

4 CHs; Ph

4e Cl Ph

solvent at 100ug/ml concentration by cup- platediffu-
sion method. After 24 hours of incubation at 37°C, for
antibacterid activity and after 48 hoursfor antifungal
activity. The zone of inhibition wasmeasured in mm
and wascompared with standard drug. Theactivity was
compared withtheavailablesandard drugs, Gentamycine
for antibacterial activity and Clotrimazolefor the anti-
fungd activity. Theobserved zonesof inhibitionarepre-
sentedinTABLE 2.

The compounds screened for the antimicrobial ac-
tivitieshave shown varying degree of antimicrobia ac-
tivity. Relatively higher activity of compound (2e, 3e
and 4e) agai nst the antibacteria and antifunga organ-
iIsms may be attributed to the chlorine present in the
molecule. Compound (2€) showed comparableactiv-
ity againgt Saureusand higher activity against A.flavous
compared with standard. Compound (3e) shown higher
activity against P.aeruginosa compared with standard.
Among the mol ecul es contai ning methyl shown good
activity when compared to the standard. Compounds
(2b, 2d, 3b, 3d, 4b and 4d) showed good activity
against most of the organismsascompared with stan-
dard. Theremaining compounds shown moderate ac-
tivity againg dl organisms.

EXPERIMENTAL

Melting pointsweredeterminedin open capillaries
and are uncorrected. Purity of the compounds was
checked by TLC. IR spectra(cnr?) wererecorded using
KBr disc on Perkin-Elmer FTIR spectrophotometer.
'H NMR spectrawererecorded in DM SO-d, (chemi-
ca shiftind ppm) using TMSasaninternal standard.
M ass spectrawere recorded with an LCM S-2010A
DataReport-Shimadzu.

The starting compounds (1a-e) were obtained by
Simple and substituted indoles on Vilsmeier-Haack
formylation gaveindol e-3-aldehydes, which are pre-
pared according to theliterature method*,

General procedurefor thepreparation of substi-
tuted imidazoles

The substituted indole-3-aldehydes (2 mmol es)
wererefluxedwith different 1, 2-diketones (2 mmoles)
in acetic acid in presence of ammonium acetate (10
mmoles) for 4-5 hr. the progress of the reaction was

Onganic CHEMISTRY o
Au Tudian Yournal



OCAIJ, 4(6-8) December 2008

Jaiprakash.S.Biradar et al. 411

monitored by TLC. Thereaction mixturewasa lowed
to stand to attain room temperature, the mixture was
poured inice-water and neutralized with ammonium
hydroxide. Thesolid separated wasfiltered and washed
withwater, dried and recrystal lised from ethanol .
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