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and carbon ('3C) nuclear magnetic resonance spectroscopy, Fourier transformation infrared (FT-
IR), Mass spectroscopic study and elemental analysis. The in-vitro antimicrobial activity of the
synthesized compounds was undertaken by agar well diffusion method against gram positive
bacteria (Bacillus licheniformis and Bacillus cereus) gram negative bacteria (Escherichia coli
and Acetobactor sp.) and antifungal activity against (4spergillus Flavus and Pichnanomala).

carbaldehyde Further the compounds which shows good activity (3b, 3c, 3d, 3f, 3g and 3j) are screened for
Anilines in-vitro antitubercular activity by Micro-plate alamar blue assay (MABA) method against
Schiff bases mycobacterium tuberculosis H37Rv strain provided important information about activity against
Antimicrobial these strains. The structure activities of the synthesized compounds were also discussed.
Antitubercular Compounds 3a, 3¢, 3d, 3f and 3g show good argument with the different substituent attached to

SAR-studies the phenyl ring.
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1. Introduction

The synthesis of new heterocyclic compounds is a significant aspect of medicinal chemistry due to the versatile
importance recognized value of this type of compound in the development of new drugs. In this view quinoline and its
derivatives are interesting frameworks owing to their established medicinal value. In recent years, quinoline bearing moiety
has gathered enormous attention among the researchers, chemists as well as biologists. Quinoline is one of the key elements
for naturally occurring molecules. The synthesis of quinoline with oxygen has been of considerable interest to researchers
because these may contribute to significant antimalarial, antibacterial, antiasthamatic, antihypertensive, anti inflammatory
and antiplatelet properties'. Among many antimicrobial agents, 2-quinolone is a significant and selective agent which has
stimulated remarkable interest in the preparation of 2-quinolones bearing heterocycles utilized in the synthesis of
commercial drugs and are easily accessible in the market*>. In recent years tremendous bioactivities of 2-quinolones have
been discussed as antimicrobial®’, Antioxidant and anti-inflammatory activities®. Antitubercular activity’, Fornesy
transferase inhibitor', and antiangiogenic activity!'. Literature surveys exhibit various heterocycles'>?! associated with
biological activities. Different 2-quinolones have been found to report in-vitro and in-vivo growth inhibition activity against
various bacterial and fungi stains. Quinolones are particularly known to inhibit DNA synthesis by cleavage of bacterial
DNA gyrase nd type-IV topoisomerase, as a result in rapid bacterial death??26. The regioselectivity of the [3+2]
cycloaddition reactions between trans-p-nitrostyrene and C,Ndiarylnitryle imine analogues as three atom components

(TACs) has been studied with the use of Conceptual Density Functional Theory in the framework of Molecular Electron
* Corresponding author. Tel : +91 9980845660
E-mail address belakatte@gmail.com (B. P. Nandeshwarappa)
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density Theory?”3!. Heterocycles containing oxygen and nitrogen as donor atoms have attracted the attention of researchers
and provoked the synthesis of schiff base derivatives which has been enhanced by the present advancements in the field of
medicine*? and organic chemistry. On the other hand, Schiff compounds with the structure -C=N- (azomethane group) are
generally prepared by the reaction of primary amine and active carbonyl groups. Schiff base derivatives form an important
class of compounds in the field of pharmaceuticals in medicinal chemistry. Since the discovery of schiff base®, it has
received more attention because of the easy tailoring possibility of the compounds by incorporating the different substituents
in both amino and aldehydic active precursors, which gives the variation in the fundamental properties of the synthesized
compounds. This brings the promising biological and therapeutic applications especially their antibacterial activities**3’.
Schiff bases have a broad spectrum of bioactivity and are well known for their antitumor®®, antifungal®, antiviral®’,
antibacterial*! and anticancer®’. Literature studies reveal that the compounds (Fig. 1)*-* are significant molecules that
possess a broad spectrum of biological activity. Inspired and motivated by these findings, in continuation of our interest in
the exploration of new heterocyclic scaffolds our research focused on the synthesis of schiff base derivatives using simple
and convenient methods. In this article we describe the design synthesis of (E)-1-methyl-3-((substituted
phenylimino)methyl)quinolin-2(1H)-one schiff bases (3a-j) bearing quinoline moiety. Thus obtained molecules were
characterised by 'H, '*C NMR, FT-IR, Mass spectral and elemental analysis. Obtained derivatives were subjected to
antimicrobial activities and further investigated antitubercular activity against mycobacterium tuberculosis H37Rv strain.
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2. Results and Discussion
2.1. Synthesis and characterisation

The formation of schiff base from an aldehyde is an irreversible reaction, generally this reaction takes place under acid
or base catalysis. The formations of schiff base are by separation of the product or removal of water molecules or both. The
acid concentration must be low because amines are basic in nature. If the amines are protonated it becomes non-nucleophile,
equilibrium pulled towards left and carbinolamine formation does not occur. Because of this, schiff bases are carried out at
low or mild pH. In the present study, the starting key material 1-methyl-2-oxo-1, 2-dihydroquinoline-3-carbaldehyde (1)
was synthesized by the reaction of vilsmeier Haack reaction of N-methyl acetanilide according to available protocol*, and
all the (E)-1-methyl-3-((substituted phenylimino)methyl)quinolin-2(1H)-one schiff bases (3a-j) were obtained in a good
yield by refluxing key intermediate with different substituted anilines (2a-j) in the presence of alcohol with catalytic amount
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of glacial acetic acid. The course of the complete reaction followed by thin layer chromatography. The synthetic route as
shown in scheme 1. The identification of structure of the newly synthesized compounds was carried out by 'H, '*C, FT-IR
and mass spectroscopic method and physical data mentioned in the characterization section. The elemental analysis details
provide us with good agreement between the theoretically calculated values and the experimentally determined values
within the permissible error. All the assignments of proton and carbon NMR peaks were found in their expected region.
The '"H NMR spectra of the synthesized compounds, for example 3a the imine proton (-CH=N-) resonates at § 8.68 as s
singlet, and absence of aldehyde peak at & 8 to 10 ppm, which confirms the formation of schiff base. The aromatic protons
of the phenyl ring were observed in between & 7.71 and 6 7.76 ppm. The terminal methyl group protons appeared at 6 3.71
ppm as a triplet. In the 3C NMR spectrum, quinoline of the compound 3a observed at § 160.78. The peak at § 157.43 ppm
corresponds to imine carbon (-CH=N-). The aromatic carbons resonated at & 157.43 to & 114.90 ppm. The NMR spectral
data of the synthesized compounds match with the literature values. In the FT-IR spectra the synthesized compounds show
vibration signals at expected frequencies for the suitable functional group and chromospheres, for example
compound 3a shows stretching frequency at 1643.35 cm™! due to the imine (-CH=N-) linkage. The vibration of C=0 seen
around 3462.22 cm’!. In the FT-IR spectra there is no characteristic signal to the -NH, of the primary amine which indicates
the formation of schiff base compounds successfully. The mass spectra of the synthesized compounds show molecular ion
peaks corresponding to the molecular weight, which is also strong evidence for the formation of schiff base compounds.

AN H S ~ D
. "N Bthyl Alcohol N N

N 0 /\/R Acetic acid

| N o

CH,

CH,

1 (2a-j) (3a-j)
R=3-Cl, 3, 4-Cl, 4-Cl, 4-NO», 4-Br, 3-C1 4-NO», 4-Cl, 3, 4-CH3, 3, 5-Cl in (2a-j) and (3a-j).
Scheme 1: synthesis of schiff bases (3a-j)

2.2. Biological activity
2.2.1. Antimicrobial activity

Antibacterial activities of the newly synthesized compounds were screened against gram positive bacteria (Bacillus
licheniformis and Bacillus cereus) gram negative bacteria (Escherichia coli and Acetobactor sp.) and antifungal activities
were screened against Aspergillus Flavus and Pichnanomala. The results exhibited good to moderate antibacterial activity
for all the strains, compared with the standard drugs Ciprofloxacin. Compounds 3b, 3¢, 3d, 3f, 3g and 3j exhibited excellent
activity against tested microorganisms of both gram positive and gram-negative bacterial strain in comparison with the
standard reference drug. Compound 3a and 3i were significantly active and remaining compounds showed good to moderate
activity against the bacterial strains. Antifungal activity among the synthesized compounds 3b, 3¢, 3d, 3f, 3g and 3j shows
potential antifungal activity. Compounds 3a and 3e exhibit good activity and the remaining compounds display moderate
to good antifungal activity against tested microorganisms in comparison with the standard reference drug fluconazole. The
results of the zone of inhibition values and minimum inhibition concentration of the tested compounds are illustrated in
Table 1 and Table 2 respectively. An examination of the values (Table 1) reveals that among the molecules (3a-j).

Table 1. Antimicrobial activity of synthesized compounds by agar well diffusion method (ZIC values in mm)

Compound Antibacterial Antifungal
B.licheniformis B.cereus E. coli A. sp Flavus Pichnanomala

3a 16 16 16 28 24 21
3b 18 23 31 32 30 31
3c 20 14 33 30 30 31
3d 22 21 31 31 31 33
3e 12 15 25 21 16 23
3f 08 12 26 23 21 21
3g 21 22 31 30 29 29
3h 13 14 16 26 14 21
3i 12 10 21 29 19 16
3j 19 24 33 29 31 34
Ciprofloxacin 23 26 34 31 - -

fluconazole - - - - 33 36
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Table 2. Minimum inhibitory concentration of the compounds at 100 pg/mL

Compound Antibacterial Antifungal
B.licheniformis B.cereus E. coli A. sp Flavus Pichnanomala

3a 56 75 74 82 76 52
3b 100 98 88 100 100 100
3c 98 34 94 97 99 94
3d 100 99 100 96 84 75
3e 75 76 75 48 83 88
3f 100 96 98 78 98 63
3g 100 98 89 88 100 73
3h 56 88 58 68 89 64
3i 76 86 74 74 56 72
3j 100 56 98 98 58 88
Ciprofloxacin 12.5 25 25 12.5 - -
fluconazole - - - - 12.5 12.5

2.2.3. Antimycobacterial activity

The result from the antimicrobial studies reveals that the compounds 3b, 3¢, 3d, 3f, 3g and 3j shows potential microbial
activity, this report provoked and encourage us to go for preliminary screening for their antituberculosis activity against M.
tuberculosis H37Rv (ATCC- 27294) strain. The bioassay results of the synthesized compounds, 3b, 3¢, 3d, 3f, 3g and 3j are
summarized in Table 3. The outcome of the analyzed results shows that the compounds possess less potential against the M.
tuberculosis H37Rv strain compared standard reference drugs Isoniazid-1.6 pg/ml, Ethambutol-1.6 pg/ml, Pyrazinamide-
3.125pg/ml, Rifampicin-0.8 pg/ml and Streptomycin-0.8pg/ml.

Table 3. Antimycobacterial activity Minimum Inhibition Concentration in pg/mL of the compounds 3b, 3¢, 3d, 3f, 3g,

and 3j (R- Resistant, S- Sens1t1ve)
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Fig. 1. Pictorial view of the well plate for MABA assay against Mycobacterium tuberculosis

2.2.4. Structral activity relationship studies

As a continuation of this study and according to the biological activity presented in Table 1 and Table 2, the structure-
activity relationships (SAR) were reported here. The study reveals that, different electron withdrawing groups and electron
donating groups are attached to the phenyl ring as substituents were linked to azomethane group. The close observation of
antimicrobial potential identified that the inhibition values of the synthesized compounds exhibited a varied range of
antimicrobial activities against the tested microorganisms. The compound 3a had the electron withdrawing group at
position 3 exhibit more potency against microorganisms. Similarly compound 3¢ shows similar potential against the strains.
This indicates the electron withdrawing groups at any position in the phenyl ring enhance the activity. The
compounds 3d, 3e, and 3f containing fluro, nitro and bromo respectively of phenyl ring also enhanced the microbial
activity. The compound 3b which does not have any substituent to the phenyl ring shows less activity against the tested
microorganisms. The compound 3g, electron withdrawing group as well as electron donating group at different positions in
the phenyl ring exhibit excellent potential of antimicrobial activity.
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Compound Mol. Formula Substituent Structure
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3. Conclusions

In conclusion we have designed and synthesized schiff bases (3a-j) bearing quinoline moiety successfully. The reaction
proceeds quickly and there are no observations of any undesirable side reactions. The main advantage of this reaction is use
of simple starting key material, simple procedure, easy to workup, without need of any chromatographic purification
process, and significant yield. All the synthesized compounds were characterized by 'H, '*C NMR, and FT-IR and Mass
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spectral analysis. The in-vitro antimicrobial activity of the synthesized compounds were undertaken by agar well diffusion
method against gram positive bacteria (Bacillus licheniformis and Bacillus cereus) gram negative bacteria (Escherichia coli
and Acetobactor sp.) and antifungal activity against (Aspergillus Flavus and Pichnanomala). Whereas the antimycobacterial
activity of the selected compounds was examined by the MABA method. Among the synthesized compounds some of them
show a broad spectrum of antimicrobial activity, particularly compounds 3b, 3¢, 3d, 3f, 3g and 3j show significant activity
of both antibacterial and antifungal assay. Further the compounds which show good activity (3b, 3¢, 3d, 3f, 3g and 3j) are
screened for in-vitro antitubercular activity by Micro-plate alamar blue assay (MABA) method against mycobacterium
tuberculosis H37Rv strain, the results show less activity for the tested microorganisms. In conclusion the targeted
compounds seemed to be promising pharmacophores.
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4. Experimental
4.1. Materials and methods

S.D Fine-Chem. Limited, Mumbai supplied all the necessary chemicals and solvents. All chemicals have been used
without further refinement. The reactions were monitored with the help of thin-layer chromatography using precoated
aluminum sheets with GF-254 silica gel, 0.2 mm layer thickness (E-Merck). The melting points were analyzed using Veego
(VMP-MP) melting point apparatus and are uncorrected. The IR spectra of the synthesized compounds were analyzed using
KBr on Shimadzu IR-AFFINITY-1. The 'H NMR spectra of the synthesized compounds were recorded on Bruker Avance
II 400 NMR spectrometer (with TMS as an internal standard) at NMR Instrument Centre, Mangalore University
Mangalagangothri, India. Chemical shifts are reported in 8 ppm units with respect to TMS as an internal standard. Mass
spectra were recorded on Waters, Q-TOF Micromass (LCMS). Preliminary analysis (CHNS) was achieved employing a
CHN EA-99 mth tool. The compounds were analyzed for elemental analysis and the percentages of elements were found
to be very near to that of the calculated values.

4.2. General procedure for the synthesis of 1-methyl-2-oxo-1, 2-dihydroquinoline-3-carbaldehyde (1)

The starting material as well as key intermediate for the preparation of final schiff base derivatives 1-methyl-2-oxo-1, 2-
dihydroquinoline-3-carbaldehyde (1) were synthesized by the reaction of vilsmeier Haack reaction of N-methyl acetanilide
according to available protocol method. In this contribution to a stirred solution of N, N-dimethyl formamide 12 ml (0.164
mol) in a 500 mL round bottom flask equipped with a drying tube at 0 °C. To this added phosphorus oxychloride 18 mL,
(0.11 mol) drop wise with constant stirring. To this solution, N-Methyl acetanilide 5 g (0.034 mol) was added and after 5
min the reaction mixture was refluxed for 4-5h. The completion of reaction was monitored by TLC (Ethyl acetate and
Hexane as an eluent). The reaction mixture was allowed to room temperature and poured into 500 g of crushed ice under
constant stirring. The reaction mixture was neutralized with 10 % sodium bicarbonate solution, the obtained solid was
filtered, washed well with water and dried under vacuum until complete dry then recrystallization using ethyl acetate.

4.3. General procedure for the synthesis of schiff base derivatives (3a-j)

A 15 mL of ethanolic solution of aniline 2a (10 mmol) was added slowly to 15 ml ethanolic solution of 1-methyl-2-oxo-
1, 2-dihydroquinoline-3-carbaldehyde (1). The reaction mixture is acidified with a few drops of glacial acetic acid and
refluxed for three to four hours. The progress of the reaction was monitored by thin layer chromatography. After the
confirmation of completion of the reaction with TLC (Chloroform and methanol as an eluent) the reaction mixture allowed
to cool room temperature, the precipitate, which formed after a certain time. Then filtered off, washed with diethyl ether
followed by chloroform and cold absolute alcohol. Similarly, the remaining compounds (3b-j) were synthesized and
purified by recrystallization using absolute ethanol. The prepared compounds yield, molecular formula, molecular weight,
melting points and analytical data were provided in the data section.

4.4. Physical and spectral data
4.4.1. (E)-3-(((3-chlorophenyl)imino)methyl)- 1-methylquinolin-2(1H)-one (3a)

Solid Yield 78 %, m.p 293 °C; 'H-NMR (400 MHz, DMSO-ds) 5 8.81 (s, 1H), 8.68 (s, 1H), 7.98 (dd, J=7.9, 1.4 Hz,
1H), 7.71-7.76 (m, 1H), 7.61 (d, J = 8.5 Hz, 1H), 7.45-7.49 (m, 1H), 7.33-7.37 (m, 3H), 7.23-7.26 (m, 1H), 3.71 (s, 3H);

3C NMR (400 MHz, DMSO-de) d 160.78, 157.43, 153.07, 140.68, 137.31, 133.66, 132.58, 130.93, 130.73, 125.49, 125.24,
122.64, 120.74, 119.96, 119.34, 114.90, 29.39; IR (KBr) cm™! 3462.22 (-O-H), 2920.23-2868.38 (Ar-CH), 1965.21
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(aliphatic-CH), 1643.35 (-C=0), LCMS m/z: 297.01; Anal. Caled. (%) for C17H13CIN,O. C, 68.89; H, 4.42, N, 9.44. Found:
C, 68.94; H, 4.47,N, 9.51.

4.4.2. (E)-1-methyl-3-((phenylimino)methyl)quinolin-2(1 H)-one (3b)

Solid Yield 73%, m.p 289 °C; 'H-NMR (400 MHz, DMSO-dq) & 8.83 (s, 1H), 8.73 (s, 1H), 8.01 (dd, J = 7.9, Hz, 2H),
7.76-7.79 (m, 1H), 7.73 (d, J = 8.3 Hz, 2H), 7.65 (d, J = 8.4 Hz, 1H), 7.59 (d, J = 2.3 Hz, 1H), 7.35-7.39 (m, 1H), 7.33 (dd,
J=8.4,Hz, 1H), 3.71 (s, 3H); '*C NMR (400 MHz, DMSO-ds) 6 160.75, 158.06, 151.39, 140.89, 137.61, 132.71, 131.69,
131.1, 130.73, 125.01, 122.82, 122.68, 121.73, 114.01, 40.19, 38.89, 29.43; IR (KBr) cm™' 3433.29 (-O-H), 2921.63-
2868.37 (Ar-CH), 1943.29 (aliphatic-CH), 1643.35 (-C=0), LCMS m/z: 263.11; Anal. Calcd. (%) for C17H14N>0. C, 77.84;
H, 5.38, N, 10.68. Found: C, 77.79; H, 5.43, N, 10.63.

4.4.3. (E)-3-(((3,4-dichlorophenyl)imino)methyl)- 1-methylquinolin-2(1 H)-one (3c)

Solid Yield 79%, m.p 296 °C; 'H-NMR (400 MHz, DMSO-de) & 8.84 (s, 1H), 8.72 (s, 1H), 8.00 (dd, J = 7.8, 1.5 Hz,
1H), 7.73-7.78 (m, 1H), 7.70 (d, J = 8.5 Hz, 1H), 7.63 (d, J = 8.5 Hz, 1H), 7.58 (d, J = 2.4 Hz, 1H), 7.35-7.39 (m, 1H), 7.31
(dd, J = 8.5, 2.4 Hz, 1H), 3.73 (s, 3H); 3C NMR (400 MHz, DMSO-de) J 160.76, 158.04, 151.49, 140.76, 137.57, 132.72,
131.68, 131.15, 130.79, 125.18, 122.84, 122.69, 121.74, 114.96, 40.12, 38.87, 29.42; IR (KBr) em™' 3462.22 (-O-H),
2921.60-2868.38 (Ar-CH), 1956.21 (aliphatic-CH), 1656.85 (-C=0), LCMS m/z: 332.03; Anal. Caled. (%) for
C17HCLN:O. C, 61.65; H, 3.65, N, 8.46. Found: C, 61.70; H, 3.70, N, 8.51.

4.4.4. (E)-3-(((4-fluorophenyl)imino)methyl)- 1-methylquinolin-2(1H)-one (3d)

Solid Yield 78 %, m.p 289 °C; 'H-NMR (400 MHz, DMSO-ds; 8 10.31 (s, 1H), 8.53 (s, 1H), 7.95-8.11 (m, 3H), 7.79-
7.83 (m, 1H), 7.64 (d, J = 8.4 Hz, 2H), 7.30-7.40 (m, 1H), 6.74 (d, J = 9.3 Hz, 1H), 3.70 (s, 3H); *C NMR (400 MHz,
DMSO-ds) 3 190.04, 160.81, 141.78, 141.16, 134.05, 131.90, 126.36, 124.71, 122.78, 118.73, 115.12, 112.33, 40.12, 39.91,
39.70, 39.28, 29.08; IR (KBr) cm ! 3379.29 (-O-H), 2924.31-2867.37 (Ar-CH), 1886.24 (aliphatic-CH), 1651.07 (-C=0),
LCMS m/z: 281.10; Anal. Calcd. (%) for C7HsFN,O. C, 72.85; H, 4.67, N, 9.99. Found: C, 72.90; H, 4.72, N, 9.94.

4.4.5. (E)-1-methyl-3-(((4-nitrophenyl)imino)methyl)quinolin-2 (1 H)-one (3e)

Solid Yield 77 %, m.p 284 °C; 'H-NMR (400 MHz, DMSO-ds; 3 10.32 (s, 1H), 8.51 (s, 1H), 7.93-8.09 (m, 3H), 7.77-
7.81 (m, 1H), 7.61 (d, J = 8.3 Hz, 2H), 7.29-7.39 (m, 1H), 6.73 (d, J = 9.2 Hz, 1H), 3.73 (s, 3H); *C NMR (400 MHz,
DMSO-ds) 6 190.1, 160.79, 141.73, 141.11, 134.15, 131.93, 126.33, 124.73, 122.77, 118.71, 115.11, 112.31, 40.11, 39.89,
39.89, 39.27, 29.11; IR (KBr) cm! 3483.44 (-O-H), 2924.33-2867.39 (Ar-CH), 1863.26 (aliphatic-CH), 1643.35 (-C=0),
LCMS m/z: 308.10; Anal. Caled. (%) for C17H13N30s. C, 66.44; H, 4.26, N, 13.67. Found: C, 66.45; H, 4.31, N, 13.72.

4.4.6. (E)-3-(((4-bromophenyl)imino)methyl)- 1-methylquinolin-2(1H)-one (3f)

Solid Yield 81%, m.p 289 °C; 'H-NMR (400 MHz, DMSO-de; & 8.80 (s, 1H), 8.68 (s, 1H), 7.97 (dd, J = 7.8, 1.1 Hz,
1H), 7.69-7.74 (m, 1H), 7.58-7.61 (m, 3H), 7.31-7.35 (m, 1H), 7.21-7.25 (m, 2H), 3.69 (s, 3H); '*C NMR (400 MHz,
DMSO-ds) & 160.73, 158.11, 151.48, 140.73, 137.56, 132.73, 131.66, 131.11, 130.76, 125.11, 122.83, 122.0, 121.73,
114.93, 40.11, 38.86, 29.39; IR (KBr) cm™' 3448.72 (-O-H), 2823.31-2656.3 (Ar-CH), 1836.26 (aliphatic-CH), 1649.14 (-
C=0), LCMS m/z: 342.02; Anal. Calcd. (%) for Ci7H;3BrN20. C, 59.84; H, 3.84, N, 8.21. Found: C, 59.89; H, 3.89, N,
8.26.

4.4.7. (E)-3-(((3-chloro-4-nitrophenyl)imino)methyl)- I-methylquinolin-2(1 H)-one (3g)

Solid Yield 81%, m.p 289 °C; 'H-NMR (400 MHz, DMSO-ds; 8 10.30 (s, 1H), 8.52 (s, 1H), 8.02 (dd, J= 7.9, 1.4 Hz,
1H), 7.79-7.83 (m, 2H), 7.63 (d, J= 8.7 Hz, 2H), 7.35-7.39 (m, 2H), 3.69 (s, 3H); '*C NMR (400 MHz, DMSO-de) 6 190.88,
160.84, 141.81, 141.21, 134.11, 131.93, 129.15, 124.73, 122.84, 118.75, 115.15, 40.12, 39.91, 39.71, 39.29, 38.87, 29.12;
IR (KBr) em™! 3456.36 (-O-H), 2920.23-2863.26 (Ar-CH), 1856.56 (aliphatic-CH), 1643.35 (-C=0), LCMS m/z: 342.02;
Anal. Caled. (%) for C17H2CIN3Os. C, 59.75; H, 3.54, N, 12.30. Found: C, 59.70; H, 3.49, N, 12.25.

4.4.8. (E)-3-(((4-chlorophenyl)imino)methyl)- 1-methylquinolin-2(1H)-one (3h)

Solid Yield 73 %, m.p 291 °C; 'H-NMR (400 MHz, DMSO-ds) 5 8.83 (s, 1H), 8.63 (s, 1H), 7.66 (dd, J= 7.8, 1.4 Hz,
1H), 7.73-7.79 (m, 1H), 7.63 (d, J = 8.4 Hz, 1H), 7.43-7.47 (m, 1H), 7.31-7.35 (m, 3H), 7.21-7.23 (m, 1H), 3.77 (s, 3H);
13C NMR (400 MHz, DMSO-de) 6 161.77, 156.41, 151.11, 141.67, 136.33, 133.65, 131.56, 131.99, 129.71, 125.56, 123.23,
121.61, 120.73, 120.93, 12033, 115.91, 29.38; IR (KBr) cm™' 3464.15 (-O-H), 2923.21-2858.66 (Ar-CH), 1956.36
(aliphatic-CH), 1651.07 (-C=0), LCMS m/z: 297.11; Anal. Caled. (%) for C17H;3CIN,O. C, 68.89; H, 4.42, N, 9.45. Found:
C, 68.84; H, 4.38, N, 9.40.
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4.4.9. (E)-3-(((3,4-dimethylphenyl)imino)methyl)- 1-methylquinolin-2 (1 H)-one (3i)

Solid Yield 69%, m.p 296 °C; "H-NMR (400 MHz, DMSO-ds) 5 8.86 (s, 1H), 8.76 (s, 1H), 8.11 (dd, J = 7.8, Hz, 2H),
7.71-7.76 (m, 2H), 7.76 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.3 Hz, 1H), 7.56 (d, J = 2.4 Hz, 1H), 7.36-7.38 (m, 3H), 7.36 (dd,
J=8.5, Hz, 2H), 3.73 (s, 3H); C NMR (400 MHz, DMSO-ds) § 160.73, 159.66, 151.37, 141.86, 137.63, 136.21, 132.73,
131.68, 131.23, 131.71, 126.11, 123.89, 122.63, 121.75, 115.11, 40.20, 39.66, 38.86, 29.44; IR (KBr) cm™' 3450.65 (-O-
H), 2926.61-2856.33 (Ar-CH), 1956.32 (aliphatic-CH), 1645.28 (-C=0), LCMS m/z: 291.15; Anal. Calcd. (%) for
C1oHisN20. C, 78.59; H, 6.25, N, 9.65. Found: C, 78.66; H, 6.30, N, 9.70.

4.4.10. (E)-3-(((3,5-dichlorophenyl)imino)methyl)-1-methylquinolin-2(1H)-one (3j)

Solid Yield 80%, m.p 297 °C; 'H-NMR (400 MHz, DMSO-ds) & 10.30 (s, 1H), 8.74 (d, J=11.7 Hz, 1H), 8.53 (s, 1H),
8.01-8.04 (m, 1H), 7.75-7.83 (m, 1H), 7.58-7.65 (m, 2H), 7.33-7.39 (m, 2H), 3.70 (s, 3H); *C NMR (400 MHz, DMSO-ds)
0 190.04, 160.80, 159.54, 141.78, 141.15, 134.05, 131.90, 131.00, 126.61, 125.89, 124.70, 122.78, 120.34, 118.72, 115.12,
114.98,40.12; IR (KBr) cm™' 3439.08 (-O-H), 2856.63-2834.56 (Ar-CH), 1936.56 (aliphatic-CH), 1656.85 (-C=0), LCMS
m/z: 331.01; Anal. Calcd. (%) for C17H2CLILN>O. C, 61.65; H, 3.65, N, 8.46. Found: C, 61.70; H, 3.70, N, 8.51.

5. Biology
5.1. In-vitro antibacterial assay

Antibacterial activity of the synthesized compounds was determined by agar well diffusion technique (Zhang et al.,
2009) with some modifications. The pure cultures of bacterial strains were procured from National Collection of Industrial
Microorganisms, (Pune, India). Initially the petri dishes were prepared by adding 20 mL of sterilized nutrient agar media
under aseptic conditions and allowed to cool and get solid. After the formation of solid media 100 pL of standardized gram-
positive bacteria Bacillus licheniformis (MTCC-2465), Bacillus cereus (MTCC-430) and gram-negative bacteria
Escherichia coli (MTCC-7410), Acetobactor sp (MTCC-3245) were spread uniformly using sterile cotton swabs. Wells
were created using a sterile cork borer. Standard reference drug Ciprofloxacin was used as a positive control and DMSO
used as a negative control. Then keep it at 4 °C for about 4 hours for the diffusion of antibacterial metabolites, further the
plates were incubated at room temperature for about one day and then the plates were examined for the formation of zone
of inhibition. The zone of a inhibition was measured in millimeters (mm). Single inhibition zone was measured three
repeated times to get the average values.

5.2. In-vitro antifungal assay

Antifungal activity of the synthesized compounds was determined by agar well diffusion technique (Zhang et al., 2009)
with some modifications. The pure cultures of bacterial strains were procured from National Collection of Industrial
Microorganisms, (Pune, India). Initially the petri dishes were prepared by adding 20 mL of sterilized potato dextrose agar
media under aseptic conditions and allowed to cool and get solid. After the formation of solid media 100 pL of standardized
Aspergillus Flavus (MTCC-2465) and Pichnanomala (MTCC-237) were spread uniformly. Wells were created using a
sterile L-shaped loop. Standard reference drug fluconazole was used as a positive control and DMSO used as a negative
control. Then keep it at 4 °C for about 4 hours for the diffusion of antibacterial metabolites, further the plates were incubated
at room temperature for about one day and then the plates were examined for the formation of zone of a inhibition. The
zone of inhibition was measured in millimeters (mm). Single inhibition zone was measured three repeated times to get the
average values.

5.3. In-vitro antituberculosis assay

Antituberculosis activity and drug susceptibility of the synthesized compounds were determined against Mycobacterium
tuberculosis H37Rv (ATCC-27294) strain, procured from National Collection of Industrial Microorganisms, (Pune, India).
The activity was done in the Maratha Mandal's Central Research Laboratory, Maratha Mandal's NGH Institute of Dental
Sciences and Research Centre, R. S. No. 47A/2, Bauxite Road, Belgaum - 590 010. The activity of the synthesized
compounds 3b, 3¢, 3d, 3f, 3g and 3j was examined by adopting microplate Alamar Blue assay (MABA) technique. Which
shows good correlation with proportional and BACTEC radiometric methods and it is non toxic, uses a thermally stable
reagent. 20ul of sterile deionized water was added to all outer perimeter wells of sterile 96 wells plate to minimize
evaporation of medium in the test wells during incubation. The 96 wells plate received 100 ul of the Middle brook 7H9
broth and serial dilutions of compounds were made directly on plate. The final drug concentrations examined were 100 to
0.2 pg/mL. Plates were incubated at 37 °C for five days and parafilm is used to cover and seal. Then After, 25ul of freshly
prepared 1:1 mixture of Alamar Blue reagent and 10% tween 80 was added to the plate and incubated for one day. A blue
colour in the well was interpreted as no bacterial growth, and pink colour was scored as growth. The MIC was defined as
the lowest drug concentration which prevented the changing of the colour from blue to pink.
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