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INTRODUCTION

The synthesis of heterocyclic compounds has always drawn the attention of chemists over the
years mainly because of their wide range of important biological properties. Imidazoline have
been reported to possess different biological activities such as antimicrobial™, anticancer?,
analgesic activity®®!, anti-neoplastic activity™, anticonvulsant®, sedative and hypnotics®,
potent CNS depressant™®, antihistamine!®, anti-inflammatory™®*!, local anaesthetict?,
potent antiparkinsonian*®, Herbicidal™, insecticidal™, Antibacteriall*®*” Antifungalt*®%,
Antihelmentict??, HIVI?®!  antitubercular®, antifilarial’®, antitumour®, cardiovascular

activity®”?®! anti- viral activity and anti- ulcer activity.

Imidazole forms a part of many important biological molecules. The most prevalent is the
amino acid “histidine”, which has an “imidazole” side chain. Histidine is present in many
proteins and enzymes and it forms an essential part in the structure and binding functions of
haemoglobin. Histidine can be decarboxylated to histamine, which is also a common
biological compound.'?! The overall reactivity of imidazole is referred from sets of resonance

structure in which then dipolar contributors have finite importance. These predict
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electrophilic attack in imidazole at position ‘N-3’ or any ring carbon atom, a possible
[30]

nucleophilic attack at C-2 or C-1and also the amphoteric nature of the molecule.
In present claim, imidazoline have been synthesized by condensation of Azalactones. These
azalactone derivatives are prepared by well known Erlenmeyer condensation of hippuric acid
with different aromatic aldehydes in presence of sodium acetate and acetic anhydride.*"
Azalactones form an intermediate stage for synthesizing Imidazolones. The reaction of
Azlactones with different substituted aromatic amines have focused a great attention now a
days for their wide range of pharmacological application and their biological activities.?

The structures of the various synthesized compounds were assigned on the basis of elemental
analyses, IR and 1H NMR spectral data. The compounds of this series were also screened for
antibacterial and antifungal activity. During this study, we observed that several compounds
displayed promising antibacterial and antifungal activity. This article showed the biological

significance of some of the most important imidazolone derivatives.

Experimental: All chemicals used in the synthesis of the titled compounds were of analytical
grade. Melting points were determined by the open tube capillary method and are
uncorrected. The purity of the compounds was determined by thin layer chromatography
(TLC) plates using Toluene-Ethyl Acetate (7.5: 2.5, 9:1) solutions. The spots were observed
by exposure to iodine vapours or by UV light. The IR spectra were obtained on SHIMADZU,
Model: FTIR 8400S With DRS. The 1H-NMR were recorded on a BRUKER NMR
spectrometer (300 MHz) in DMSO. The results of particular Elemental analysis of all the

compounds were in good agreement with the calculated values.

General procedure for the synthesis of 4- (substituted Phenyls)-1-(2-(1-
hydroxycyclohexyl)-2-(4-methoxyphenyl) ethyl)-2-phenyl-1H-imidazol-5(4H)-one

STEP - I: Preparation of 4-(substituted Phenyls)-2-phenyloxazol-5(4H)-one

A mixture of any substituted aldehyde (0.01 mol), hippuric acid (0.01 mol), acetic anhydride
(0.04 mol) and sodium acetate (0.01 mol) in a round bottom flask (50 ml) was heated up to
100°C under constant stirring for the 2-3 hrs. Then cooled the flask at 50°C; added ethanol
(10 ml) slowly and kept the mass at room temperature over night. After then the reaction
mass is filtered followed by hot water washing and the solid product obtained is
recrystallized from ethanol. Similarly remaining compounds were prepared by same method.
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STEP — Il:  Preparation of 4-(substituted Phenyls)-1-(2-(1-hydroxycyclohexyl)-2-(4-
methoxyphenyl)ethyl)-2-phenyl-1H-imidazol-5(4H)-one

A mixture of 4-(substituted Phenyls)-2-phenyloxazol-5(4H)-one (0.01 Mol) and 1-[2-amino-
1-(4-methoxyphenyl)ethyl]cyclohexanol (0.01 Mol) was taken in pyridine (20 ml), heated the
reaction mass for 15 h at reflux temperature. After completion of reaction, excess pyridine
was distilled under vacuum and poured it into crushed ice containing concentrated HCI.
Product was filtered and recrystalised from ethanol. Similarly remaining compounds were

prepared by same method.

1-1b: 4-(3,4-dihydroxy-5-nitrobenzylidene)-1-(2-(1-hydroxycyclohexyl)
-2-(4-methoxyphenyl) ethyl)-2-phenyl-1H-imidazol-5(4H)-one

Brown solid, M.P. 118-120 °C, yield: 60%; IR (KBr) v cm-1: 1650 (C=0), 1030(C-N), 1516
(C=C), 1605(C=N).

1H NMR (DMSO): 8 6.20(s, 1H, -CH=), & 3.80(s, -OCH3), 6 2.77(s, 1H, -CH<), & 3.85(d,
2H, -CH,), 6 6.55-7.70 (m, 13H, Ar-H), 6 1.20-1.59 (m, 10H, Cyclohexane);  m/z:
555.66(M+1).

Elemental analyses of C3;H3;N3O7; M. WT: 557.59.
Calculated: C-66.77; H-5.06; N-7.53; found C-66.75; H-5.02; N-7.50.

1-2b: 4-(4-(dimethylamino)benzylidene)-1-(2-(1-hydroxycyclohexyl)
-2-(4-methoxyphenyl) ethyl)-2-phenyl-1H-imidazol-5(4H)-one

Brown solid, M.P. 201-203 °C, yield:55%; IR (KBr) v cm-1: 1654(C=0), 1034(C-N), 1512
(C=C), 1609(C=N).

IH NMR (DMSO): & 6.59(s, 1H, -CH=), & 3.72(s, -OCHs), 8 2.69(s, 1H, -CH<), & 3.82(d,
2H, -CHy), & 6.79-7.89 (m, 13H, Ar-H), 6 1.27-1.73 (m, 10H, Cyclohexane); m/z:
509.58(M+1).

Elemental analyses of C3;H3N,O4; M.WT:496.59.
Calculated: C- 75.68; H-7.12; N-8.02; found C-75.66; H-7.10; N-8.00.

1-3b: 1-(2-(1-hydroxycyclohexyl)-2-(4-methoxyphenyl)ethyl)-4-
(4-methylbenzylidene)-2-phenyl-1H-imidazol-5(4H)-one
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Brown solid, M.P. 201-203 °C, yield:55%; IR (KBr) v cm-1; 1655(C=0), 1033(C-N), 1510
(C=C), 1600(C=N).

IH NMR (DMSO): 6 6.15(s, 1H, -CH=), 8 3.70(s, -OCHj3), & 2.80(s, 1H, -CH<), 6 3.91(d,
2H, -CH,), 6 6.66-7.50 (m, 13H, Ar-H), 6 1.20-1.82 (m, 10H, Cyclohexane);  m/z:
493.08(M+1).

Elemental analyses of C3,H34N203; M.\WT:494.62
Calculated: C-77.70; H-6.92; N-5.66; found C-77.68; H-6.90; N-5.64.

1-4b: 4-benzylidene-1-(2-(1-hydroxycyclohexyl)-2-
(4-methoxyphenyl)ethyl)-2-phenyl-1H-imidazol-5(4H)-one

Brown solid, M.P. 106-108 °C, yield:80%; IR (KBr) v cm-1: 1649(C=0), 1029(C-N), 1511
(C=C), 1606(C=N).

IH NMR (DMSO): 6 6.55(s, 1H, -CH=), 8 3.65(s, -OCHj3), & 2.42(s, 1H, -CH<), 6 3.88(d,
2H, -CH,), 6 6.50-7.60 (m, 13H, Ar-H), 6 1.28-1.69 (m, 10H, Cyclohexane); m/z:
509.58(M+1).

Elemental analyses of C3;H3,N,03; M.WT: 480.59.
Calculated: C-77.46; H-6.71; N-5.83; found C-77.44; H-6.70; N-5.80.

1-9b: 1-(2-(1-hydroxycyclohexyl)-2-(4-methoxyphenyl)ethyl)-4-(4-methoxybenzylidene)-
2-phenyl-1H-imidazol-5(4H)-one

Brown solid, M.P. 205-207°C, vield: 85%; IR (KBr) v cm-1: 1654(C=0), 1034(C-N), 1512
(C=C), 1609(C=N).

1H NMR (DMSO): 6 6.59(s, 1H, -CH=), 6 3.72(s, -OCHj3), 6 2.69(s, 1H, -CH<), 6 3.82(d,
2H, -CH,), 6 6.79-7.89 (m, 13H, Ar-H), 6 1.27-1.73 (m, 10H, Cyclohexane); m/z:
509.58(M+1).

Elemental analyses of C3,H34N204; M.WT:510.62.
Calculated: C-75.27; H-6.71; N-5.49: found C- 75.25; H-6.70; N-5.47.
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3. RESULTS AND DISCUSSION

The Imidazolones are synthesised from Azalactones containing different Aryl Aldehydes.
When Azalactone was treated with in Pyridine, Imidazolones are formed. All the synthesized
compounds are confirmed from their characteristic IR, 1H NMR spectroscopic data and
elemental analysis as described above. The structures of the synthesized compounds (1-(1-10)
b) were supported by spectral analysis. In IR spectra -C=0 of Imidazolone was observed at
1649-1655 cm™. Another C-N stretching found at 1029-1234 cm™, C=C at 1510-1516cm™
and C=N stretching observed at 1600-1609cm™. The 1H-NMR signals of Aromatic
Hydrogens were observed at 6.50-7.89 and -OCHj in the ring. From the above spectral

discussions, the structure of Imidazolone in synthesised compounds is confirmed.

Table 1

Series 2 - Antibacterial Activity Table

Minimal Inhibition Concentration
Gram negative Gram positive
Sr.No. | R E.COLI K. Pneumoniae | S. Aureus | S.Pyogenus
MieC | MTCcC109 | MTCCO96 | MTCC 442
1b 3,4-dihydroxy-5-nitrovanillin 100 125 200 100
2b 4-hydroxy benzaldehyde 200 250 500 200
3b 4-methyl benzaldehyde 250 200 250 500
4b Benzaldehyde 200 100 250 250
5b 2-chlorobenzaldehydel 200 500 100 125
6b 2-flourobenzaldehyde 250 200 125 62.5
7b 4-Hydroxy-3-methoxybenzaldehyde 62.5 100 200 125
4-Hydroxy-3-methoxy-5-
8b nitrobenzaldehyde 100 125 625 100
9b 4-methoxy benzaldehyde 500 500 200 250
10b | 2,3-dimethyl-4-amino benzaldehyde 100 125 500 100
STANDARD DRUGS MICROGRAMME/ML

1. GENTAMYCIN 0.05 1 0.25 0.5
2. AMPICILLIN 100 -- 250 100
3. CHLORAMPHENICOL 50 50 50 50
4. CIPROFLOXACIN 25 25 50 50
5. NORFLOXACIN 10 10 10 10

Antimicrobial activity
All compounds given in Table-1 were tested in vitro for their antimicrobial activity. The
products are screened for their antimicrobial activity using Broth dilution method by

measuring the Minimum inhibition concentration (MIC) of compounds 1b (1-10) against
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gram positive strains of S. aureus and S. pyogenus and gram negative strains of E-coli and K.

Pneumoniae bacteria.

Table 2

SERIES 2 - ANTIFUNGAL ACTIVITY TABLE

MINIMAL FUNGICIDAL CONCENTRATION
Sr.No. |R C.ALBICANS ANIGER A.CLAVATUS
MTCC 227 MTCC 282 MTCC 1323
1b 3,4-dihydroxy-5-nitro vanillin 500 >1000 500
2b 4-hydroxy benzaldehyde 1000 500 >1000
3b 4-methyl benzaldehyde 1000 >1000 >1000
4b Benzaldehyde 250 500 500
5b 2-chlorobenzaldehydel 250 >1000 >1000
6b 2-flourobenzaldehyde 250 500 >1000
7b Vanillin 500 1000 1000
8b 5-Nitrovanillin 100 500 >1000
9b 4-methoxy benzaldehyde 250 500 500
10b 2,3-dimethyl-4-amino benzaldehyde 500 500 500
STANDARD DRUGS MICROGRAMME/ML
1. NYSTATIN 100 100 100
2. GRESEOFULVIN 500 100 100

WWW.Wjpr.net

From the antibacterial results of the series presented, compound 9b showed high activity and
2b,5b and 6b showed good activity against gram positive organisms whereas compounds 2b
and 3b showed good activity against gram negative organisms. Rest of compounds showed

good to moderate activity.

Gentamycin, Ampiciline, Chloramphenicol, Ciprofloxacin and Norfloxacin are used as the

standard antibacterial drugs.

All the synthesized compounds have been screened against fungal strains C. albicans,
A.clavatus and A. niger. Compounds 3b and 7b are the most active against both the fungal
species. Remaining compounds showed the moderate activity. Nystatin and Greseofulvin are

used as the standard antifungal drugs.

CONCLUSIONS

In order to find novel and potent Antibacterials, the best way is to overcome bacterial
resistance to the maximum extent. So a series of substituted Imidazoline were designed to
study the its biological activities. On basis of the inhibition values of these compounds, it can

be concluded that compounds which substituted with chloro, methoxy, hydroxyl, methyl and
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dimethyl amino in imidazolinone skeleton furnishes active antimicrobial activity, however,

best antimicrobial activity can be obtained with methoxy, chloro and hydroxy substitution.

Thus, it appears that most potential antimicrobial activity of compound can be achieved with

appropriate combination of heterocyclic moiety substitution with various active functional

groups as above.
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