International Journal of Engineering& Scientific Research

Vol.4 Issue 10, October 2016,

ISSN: 2347-6532 Impact Factor: 5.900

Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com

Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial
Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in Cabell’s
Directories of Publishing Opportunities, U.S.A

SYNTHESIS AND EVALUATION OF SOME NEW ORTHO
HYDROXY BENZYLIDINES DERIVATIVES OF
HETEROCYCLIC COMPOUNDS FOR THEIR
BIOLOGICAL ACTIVITIES

Bhupender Singh Rawat”

Roopali Tandon*

Shrawan Kumar Shukla™

Abstract
The thiazole / oxazole nucleus is also known to possess various biological activities viz.

antidepressant, hypertrophy, cardiac, antimicrobial, anaesthetic and antifungal activity. The
different substituted heterocyclic moieties were condensed with ortho hydroxy benzaldehyde
which was converted into various ortho hydroxy benzylidine-4- substituted thiazol / oxazol-2-
amine. The structures of the synthesized compounds were characterized on the basis of IR and
HNMR spectral data. All the synthesized compounds were screened for their antimicrobial
activity against Bacillus pumillus, Micrococcus luteus, Pseudomonas aeruginosa, Pseudomonas

fluorescens, and Penicillium chrysogenum, Aspergillus Niger for antifungal activity.
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1. Introduction

The present investigating studies includes the chemistry and application of highly interesting and
significantly useful sulphur and nitrogen molecules. Among the various branch of organic,
sulphur and nitrogen chemistry, the chemistry of thiazole, pyrimidine, pyridine, thiadiazoles,
oxadiazoles, tetralin occupy a position of importance. Thiazoles containing N=C-S moiety has
been employed as an antipsychotic and antibacterial agent. Thiazole derivatives particularly
amino thiazoles play vital role in pharmaceutical practice owing to their wide biological
activities like fungicidal, antimicrobial, anti-tuberculosis, anticancer and anti-inflammatory.
Several physiological activities of various thiazole derivatives have proved the efficiency and
efficacy in combating various diseases and found to good antibacterial and antifungal activity
and it has been seen that the thiazole analogues incorporated with different nuclei have shown
variety of pharmacological profile such as anticancer etc.

Benzylidine /oxaquinazolin [1] phenyl semicarbazide & quinazolinone heterocyclic derivatives
[2] shows antimicrobial and antifungal activities. Triazole derivatives of gallic acid [3] and 1,2,4
triazoles derivatives [4] found to possess antibacterial and antifungal activities. Pyrimidine
containing furanose derivatives [5] and substituted pyrimidine derivatives [6] has been reported

to possess various biological activities viz. antifungal, antioxidant, anticancer activities.

1,3,4 oxadiazoles [7], thiazolidinone derivatives [8], 2,4 di substituted thiazoles [9], thiazoles and
1,3,4 oxadiazoles [10] hybrid heterocycles has been known for antimicrobial and antifungal
activities. Literature stud reveals that Pyrrole derivatives [11], tetrazoles derivatives [12], pyrano
pyrazole derivatives [13], azoles and azine derivatives of tertiary butyl carbazate [14], Schiff
base derivative [15], chalcones derivatives of heterocyclic compounds [16]-[17], heterocyclic
based 6-chloro pyridazine thiones [18], substituted 3-indolylthiophene derivatives know for
potential antimicrobial and antifungal activities [19].The present work describes the effect of
ortho hydroxy group in the carbon phenyl nucleus on the course of reactions with substituted
thiazole /oxazole nucleus and on the antibacterial, antifungal activities of the synthesized

products.
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Keeping all the view from the literature study and facts in mind the present work describes the
condensation of ortho hydroxy benzaldehyde with 2-amino thiazole /4’-(p-subst/unsubst)-phenyl

thiazole/ oxazole and evaluated for antibacterial & antifungal activity as given in scheme 1.

R
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CH—O B /4 \
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HoN
OH
ortho hydroxy Benzaldehyde 2-Amino substituted Thiazole/Oxazole
R
N
=l ]
H
X

OH

ortho hydroxy benzylidene- 4-substituted thiazol/oxazol-2-amine

(1-14)

When X= S,Thiazole When X= 0,0xazole
Where 1. R=H Where 8. R=H

2. R=-C6H5 9. R=-C6H5

3. R= -C6H4CI 10. R=-C6HA4CI

4. R= -C6H4F 11. R=-C6H4F

5. R= -C6H4NO?2 12. R=-C6H4NO2

6. R= -C6H40CH3 13. R=-C6H40CH3

7.R=-C6H40H 14. R= -C6H40H

(Scheme-1)

2. Research Methods

All the melting points were determined in open capillary tubes. IR spectra were recorded
in solid state using KBr pellet method. The spectra were recorded on Perkin Elmer FT-IR
spectrophotometer (model RX-1). The PMR spectra were recorded in DMSO-d6 solvent at room
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temperature using TMS as reference compound. The spectra were recorded on Perkin Elmer
Model 32 NMR spectrometer at 300MHz at CDRI Lucknow. The reactions were monitored by
TLC. The required 2-Amino-4-[p-subst/unsubst] phenyl thiazoles / oxazoles were prepared by
know method. Procedure for one compound of each step has been described in sequel.

Synthesis of 2-Amino - Thiazole

A solution of 76 gm of thiourea in 200 ml of warm water is placed in 500ml three necked flask
equipped with dropping funnel ,mechanical stirrer and reflux condenser.143 gm of o,pB-
dichloroethyl ether is added and the mixture is heated under gentle reflux with stirring for 2 hrs.
As the reaction proceeds, the two layers gradually merge. To the cold solution, sufficient solid
NaOH is added to liberate 2-Amino Thiazole from its salt. Ether is added to dissolve the product
and ether is evaporated.2-Amino Thiazole is recrystallized from ethanol.

M.P.: 90- 91°C.
IR (KBr): 1255 cm-* (due to C-N), 694 cm-* (due to C-S-C), 1615 & 1535 cm-'(due to C=N)
PMR: § 6.6 (s, 1H, due to -CH), & 7.1 (s, 1H, due to -CH), & 11.4 (d, 2H).

Synthesis of 2-Amino-4-phenyl Thiazole

A mixture of acetophenone (12.0gm, 0.1mol), thiourea (15.2gm, 0.2mol) and iodine (25.4gm,
0.1mol) was heated for 10 hours on a steam bath. The crude reaction mixture was cooled and
repeatedly extracted with ether to remove unreacted acetophenone and iodine. The residue was
then dissolved in hot water and filtered to remove sulphur and other impurities. The solution was
then moderately cooled and made alkaline with conc. Ammonia.2-amino-4-phenyl thiazole, thus
precipitated was collected and recrystallized from diluted ethanol as long colorless needles.

M.P.: 149°C.

IR (KBr): 1255 cm-* (due to C-N), 694 cm-* (due to C-S-C), 1615 & 1535 cm-'(due to C=N)
PMR: & 6.6 (s, 1H, due to -CH), & 7.5 (m, 5H, Aromatic), & 11.35 (d, 2H,-NH,).
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Synthesis of 2-Amino — Oxazole

A solution of 60 gm of urea in 200 ml of warm water is placed in 500 ml three necked flask
equipped with dropping funnel ,mechanical stirrer and reflux condenser.143 gm of o,B-
dichloroethyl ether is added and the mixture is heated under gentle reflux with stirring for 2 hrs.
As the reaction proceeds, the two layers gradually merge. To the cold solution, sufficient solid
NaOH is added to liberate 2-Amino oxazole from its salt. Ether is added to dissolve the product

and ether is evaporated.2-Amino oxazole is recrystallized from ethanol.

M.P.: 90- 95°C.

IR (KBr): 1255 cm-* (due to C-N), 1475 - 1453 cm-(due to C=N), 3065-3005 cm-* (due to C-H),
1565-1558 cm-* (due to N=C-0), 3300-3135 cm-* (due to N-H),

PMR: & 6.7 (s, 1H, due to -CH), & 7.2 (s, 1H, due to -CH), & 5.12 (br, s, 2H, due to NH5).

Synthesis of 2-Amino-4-phenyl Oxazole:

A mixture of 2-bromo-1-phenylethanone (1.0 mmol), urea (1.0 mmol) and PEG (0.5mL) was
stirred at room temperature until completion of the reaction (monitored by thin layer
chromatography). The mixture was washed with water (4mL) extracted with ethyl acetate (3 X
15 ml); the organic phase was separated, dried over anhydrous sodium sulphate, and filtered. The
solvent was removed under vacuum. The crude product was purified by silica gel column
chromatography using ethyl acetate-petroleum ether (1:1).After extraction with ethyl acetate, the

solution of H,O and PEG 400 was concentrated.

B.P: 113-115°C

IR (KBr): 1255 cm-* (due to C-N), 1475 - 1453 cm-'(due to C=N), 3065-3005 cm-* (due to C-H),
1565-1558 cm- (due to N=C-0), 3300-3135 cm-" (due to N-H), 1155-1103 cm-* (due to C-O-C)

NMR: (300 MHz, CDCI3): & 7.52-7.47 (m, 2H, ArH), 7.33-7.28 (m, 2H, ArH), 7.09 (m, 1H,
ArH), 6.74 (s, 1H, oxazole), 5.17 (br s, 2H, NH2)

Similarly, 2-Amino-4-p-chloro/fluoro/nitro/methoxy/hydroxyl phenyl thiazoles /oxazoles were

prepared.
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Synthesis of ortho hydroxy benzylidine- 4- substituted thiazol -2- amine

Ortho hydroxy benzaldehyde (0.1 mol) and 2-amino-4-phenyl thiazole (0.1mol) were taken in
benzene (100ml) in a R.B flask (250ml) fitted with Dean & Stark apparatus. The mixture was
refluxed till water (0.1mol) was separate out. The mixture was then cooled to obtained the crude
product which was recrystallize from ethanol to get white crystals of ortho hydroxy benzylidine-

4- substituted thiazol / oxazol-2- amine

Yield: 65%, M.P 125-127°C.

IR (KBr): 685cm™ (due to C-S-C), 1605 cm™ & 1250 cm™ (due to C=N & C-N), 1600-1575cm™
(due to azomethine proton), 1280-1270 cm™ (due to C-O, due to phenolic)

PMR: 6 5.1 (1H, due to phenolic protons), & 8.1 (singlet, due to azomethine proton), 2H), 6 9.85,
3 6.8—7.9(m, 6H, Ar-H).

Synthesis of ortho hydroxy benzylidine- 4- substituted oxazol -2- amine.
Similarly ortho hydroxy benzylidine- 4- substituted oxazol -2- amine were prepared as per above
method.

Yield: 67%, M.P 130-132°C.

IR (KBr): 685cm™ (due to C-S-C), 1140-1100 cm- (due to C-O-C), 1605 cm™ & 1250 cm™ (due
to C=N & C-N), 1600-1575cm™ (due to azomethine proton), 1280-1270 cm™ (due to C-O, due to
phenolic)

PMR: 8 5.0 (1H, due to phenolic protons), 6 8.1 (singlet, due to azomethine proton), 2H), & 9.85,
3 6.8—7.9(m, 6H, Ar-H).

Similarly, ortho hydroxy benzylidine- 4- subst / unsubst thiazol / oxazol-2- amine were prepared.

Physical Data of Synthesized Compounds (Table-1)

Comp’d Nature of R Molecular MP°C Yield
No. Formula (%)
1. 2-Amino- Thiazole C1oHsN-S 125 - 127 65
2. 2-Amino-4-phenyl Thiazole Ci6H12N>S 138 — 140 62
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3. 2-Amino-4-(p-chloro) phenyl Thiazole C16H11N2SCI 145 -147 58
4. 2-Amino-4-(p-fluoro) phenyl Thiazole C16H11N2SF 150-152 55
5. 2-Amino-4-(p-nitro) phenyl Thiazole C16H11N3SO; 166-168 60
6. 2-Amino-4-(p-methoxy) phenyl Thiazole | C17H14N,SO 164-166 55
7. 2-Amino-4-(p-Hydroxy) phenyl Thiazole | C16H12N2SO 172-174 50
8. 2-Amino- oxazole C1oHsN20 130-132 67
9. 2-Amino-4-phenyl oxazole C16H12N20 139-141 63
10. 2-Amino-4-(p-chloro) phenyl oxazole C1sH11N2Ocl 151-153 58
11. 2-Amino-4-(p-fluoro) phenyl oxazole C16H11N2OF 165-167 62
12. 2-Amino-4-(p-nitro) phenyl oxazole C16H11N303 173-175 65
13. 2-Amino-4-(p-methoxy) phenyl oxazole | C17H14N20; 187-189 53
14. 2-Amino-4-(p-Hydroxy) phenyl oxazole | C1H12N20; 184-186 52
3. Results and Analysis

Antibacterial & Antifungal Screening

The synthesized compounds were screened for their Antibacterial properties against Bacillus
pumillus, Micrococcus luteus (gram positive bacteria), Pseudomonas aeruginosa, Pseudomonas
fluorescens (gram negative bacteria) & Antifungal Properties against Penicillium chrysogenum,
Aspergillus Niger. The activities of the synthesized compounds were tested by cup plate method,
using a sterile cork borer of about 5 mm diameters. Wells were made in each petri dish using
sterile syringe injected 0.1 ml of standard control and test into the cups. After injection the petri
dishes were kept at room temperature for 24 hrs. For uniform diffusion of the agent to occur in
seeded in agar medium. The petry dishes Incubated at 37+0.5 °C for 24 hrs. After 24 hrs.
diameter of inhibition in millimeter was compared with standard drug. Norfloxacin (100
pgm/ml) used as standard for bacteria and Fluconazole (100 pgm/ml) used as standard for fungi.
The zone of inhibition was measured in mm to estimate the potency of synthesized compounds

as given in Table 2.
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Table 2: Antibacterial & Antifungal Screenings of synthesized compounds

Inhibition Zone (in mm)

Comp’d no. Gram + ve Bacteria Gram - ve Bacteria Fungi

Bp Ml Pa Pf Pc An
1 5 4 8 7 10 9
2 11 6 5 13 8 9
3 16 15 17 16 18 16
4 18 19 19 17 17 15
5 14 12 13 14 16 16
6 15 16 16 16 12 10
7 17 15 20 16 10 11
8 6 11 10 9 12 13
9 8 10 13 9 13 11
10 17 16 18 15 12 14
11 18 17 13 15 13 11
12 13 14 11 13 16 17
13 18 16 19 15 11 12
14 16 17 18 16 10 9
Norfloxacin 20 22 24 18 - -
Fluconazole - - - - 20 18

Where Bp: Bacillus pumillus, MI: Micrococcus luteus, Pa: Pseudomonas aeruginosa, Pf:
Pseudomonas fluorescens, Pc: Penicillium chrysogenum, An: Aspergillus Niger

Zone of inhibition measured in mm (for Antibacterial compounds)

1. 11-15 mm: moderate activity

2. >15 mm: strong activity

Zone of inhibition measured in mm (for Antifungal compounds)

1. 11-15 mm: moderate activity
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2. >15 mm: strong activity

From the activity Data (Table 2), we concluded that compound No 3, 4, 6, 7, 10, 11, 13 & 14
showed maximum inhibition against all the four strains Bacillus pumillus, Micrococcus luteus
(gram positive bacteria), Pseudomonas aeruginosa, Pseudomonas fluorescens (gram negative
bacteria) & compound No 2, 5 & 12 showed moderate activity against Bacillus pumillus,
compound No 5 & 8 showed moderate activity against Micrococcus luteus. Compound No 5, 9,
11 & 12 showed moderate activity against Pseudomonas aeruginosa. Compound No 2, 5 &
12showed moderate activity against Pseudomonas fluorescens. From the above antibacterial
screening data the compounds containing fluoro, methoxy & hydroxyl groups at para positions
exhibited very good activity against both the strains.The synthesized compounds were also
evaluated for Antifungal activity against Penicillium chrysogenum, Aspergillus Niger and found
that Compound number 3, 4, 5, 12 showed maximum inhibitions against Penicillium
chrysogenum & Aspergillus Niger. Compound number 6, 8, 9, 10, 11, 13 showed moderate

inhibitions against Aspergillus Niger.

4. Conclusions
The antibacterial & antifungal screening data the synthesized compounds exhibit nitro group &
fluoro at para positions exhibited strong activity against both the strains i.e. electron withdrawing

group showed maximum inhibition in both the strains i.e. gram positive & gram negative.
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