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INTRODUCTION

Oximes have attracted significant interest in recent
years as they can be easily synthesized by the reaction of
aldehydes or ketones with hydroxylamine hydrochloride
and have several biological applications.['* In the
past two decades, oxime group containing organic
molecules have been investigated for their significant
function as acetylcholinesterase reactivators used as
therapeutic medicines.>”! Oxime motif was discovered
to demonstrate numerous additional pharmacological
actions such as antimicrobial, anti-inflammatory,
antioxidant, antituberculosis, anti-diabetes and anti-
human immunodeficiency (HIV) agents due to inhibition
of HIV protease.l®1° The use of oxime derivatives in the
treatment of cancer and neurological diseases has also
been reported.[*®22l Oximes are usually prepared using
traditional bases such as KOH, NaOH.[23-34 and pyridine.[ZS]
Some other protocols have also been reported such as use
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Quinoline scaffolds have gained substantial interest in the modern era of medicinal chemistry due to
their wide range of biological applications. The present work reported the synthesis of various oxime
derivatives of quinolines by the reaction of substituted 2-chloro-3-formyl-quinolines with hydroxyl amine
hydrochloride. The reaction was mediated by aqueous ethanol, whereas hexamine was used as an efficient,
non-toxic and easily available basic organocatalyst. The developed protocol has various advantages,
including operational ease, affordability, an eco-friendly approach, and short reaction time. Moreover, the
synthesized compounds were subjected to in-vitro antimicrobial activities. The antimicrobial evaluation
of almost all the compounds found to be potent and effective. Compounds 4c, 4d, and 4f showed a broad
spectrum of inhibition and were more effective when tested against specific Gram (-) and Gram (+) bacteria.
In in-vitro antifungal evaluation, all synthesized compounds (4a-4g) showed good sensitivity against the
tested fungal cultures except Aspergillus niger.

of basic Al,05,12°! Bi,0,,?”] hyamine,!?® pyrimidine!?°!
and oxalic acid.[’3” However, some of the reported
methods suffer from disadvantages, including poor yields,
protracted reaction times and usage of hazardous solvents,
catalyst, and reagents. Hence, there is a demand to develop
an environmentally benign process for the preparation
of oximes that can overcome these drawbacks. In the
present study, we have synthesized some quinoline oxime
derivatives by a new process involving the reaction of
various synthesized quinoline aldehydes with hydroxyl
amine hydrochloride using hexamine as an efficient
organocatalyst. The scientific community has shown
interest in organocatalysts for a number of reasons,
including their low cost, large chiral pool, resistance to
moisture and air, and non-hazardous nature. Herein,
we explored for the first time the catalytic activity of
hexamine in aqueous ethanol medium for the synthesis of
oximes of 2-chloro-3-formyl-quinoline derivatives.
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Quinoline compounds represent an important class of
heterocyclic nuclei and are useful intermediates for the
synthesis of organic molecules of medicinal value. The
medicinal properties of quinoline derivatives, such as
antibacterial, antimalarial, anti-asthmatic, antifungal,
anti-infammatory, antihypertensive and antiplatelet
activity has continued to be of great interest.3-:*?] They
also have anti-tubercular and immuno-suppressing
properties.[33] Some other quinoline scaffolds found to be
more promising, like bulaquine quinine, mefloquine and
amodiaquine as an antimalarial and anti-inflammatory
agent.!3*3¢1 The development, maintenance, and operation
of the mammalian reproductive system as well as in non-
sexual tissues are all significantly influenced by some
2-arylquinoline derivatives.?’”! Numerous quinoline
compounds have shown to be useful as agrochemicals.!3®!
Quinolines also have been utilized as ligands to prepare
OLED phosphorescent complexes and as selective chemo-
sensors for fluoride and metal ions using conjugated
polymers.29*!l Due to the alarming rise in bacterial
infections and their resistance to the majority of first-line
antibiotics, antibacterial therapy has been difficult.[*?]
This poses a significant risk to human health and urgently
demand ongoing research to design new broad-spectrum
drug agents with more potent antimicrobial activity. In
this context, quinoline derivatives are among significant
scaffolds that have previously been identified to exhibit
a variety of biological functions.[*3*# As a result, adding
various functional groups to the quinoline scaffold is
a smart idea for the development of novel drugs.[*>-4¢]
In this view our focus in this work is to synergize the
antimicrobial potential of quinoline motif with oxime
group in an effort to obtain potent antimicrobial agent.

MATERIALS AND METHODS

Chemicals were purchased from SD Fine Chemicals.
A Bruker Advance DPX-250 was used to record NMR
spectra. Mass spectra were recorded on the Waters GC-MS
spectrophotometer. Silica gel TLC plates were used to
monitor the reactions and the product’s purity.

Typical Procedures

Preparation of acetanilide (N-phenylacetamide) (2a-g)/*"!

In 20 mL of equal amount of glacial acetic acid and acetic
anhydride was added to a 250 mL conical flask containings
10 mL (10.3 g) of aniline. The mixture was stirred for
10 minutes then poured into 200 mL cold water and stirred
vigorously. The precipitated solid was filtered off and the
crude was washed thoroughly with water. A mixture of water
and acetic acid recrystallized the acetanilide derivatives.

Preparation of 2-chloro-3-formyl-quinoline (Vilsmeier-
Haak Reaction)(3a-g)/*¢*!

To the mixture of acetanilide (N-phenylacetamide)
derivatives (5 mmol) in DMF (15 mmol) POCl; (60 mmols)
was added drop wise with shaking at 0 to 5°C. After
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complete addition the mixture was stirred at 80 to 90°C
for about 4-6 hours. After TLC monitored the reaction, the
reaction mixture was poured into the beaker containing
crushed ice and stirred for a few minutes. The precipitate
was filtered off and washed with water and dried.
Ethyl acetate was used to recrystallize the appropriate
analogues of 2-chloroquinoline-3-carbaldehyde (3a-g)
that were produced.

Preparations of 2-chloro-3-formyl-quinoline oximes
derivatives (4a-g).

2-chloro-3-formyl-quinoline derivatives (1-mmol) and
hydroxylamine hydrochloride (2 mmole) were added in
10 mL of water:ethanol (1:1) solvent. To this mixture
hexamine (20 mol%) was added as a catalyst. The reaction
mass was stirred at room temperature and monitored
by TLC. After reaction completion the reaction mixture
was poured in cold water and the precipitated solid was
filtered and dried. The crude products were recrystallized
by ethanol to obtained pure products.

Spectral Characterization

2-Chloro-quinoline-3-carbaldehyde oxime (4a)

'H-NMR (500 MHz, DMSO-d,): §11.95 (1H, S, N-OH), 8.72(s,
1H, CH=N), 8.41(S, 1H, ArH), 8.10(d, 1H, ArH), 7.93(d, 1H,
ArH), 7.81(t, 1H ), 7.64 (t, 1H, ArH ), 3*C-NMR (125MHz,
DMSO0-d,) 6 147.85,146.81, 143.94,135.41,131.32,128.52,
127.57,127.49,126.66, 124.78, MS (m/z): 206.53,

2-Chloro-6-methyl-quinoline-3-carbaldehyde oxime (4b)

'H-NMR (500 MHz, DMSO0-d,): §11.90 (S, 1H,N-OH), 8.52
(s, 1H, CH=N), 8.36(S, 1H, ArH), (7.75, d, 2H, ArH), 7.56(m,
1H, ArH), 2.50 (S, 3H, CH; ), *C-NMR (125 MHz, DMSO0-d,)
5 146.89, 145.37, 143.93, 137.20, 134.51, 133.34, 127.14,
126.96, 126.94, 124.50, 20.94, MS (m/z): 220.61.

2-Chloro-6-ethyl-quinoline-3-carbaldehyde oxime (4c)

'H-NMR (500 MHz, DMS0-d,): §11.91 (1H, S, N-OH), 8.63(s,
1H, CH=N), 8.39(S, 1H, ArH), 7.85-7.82(m, 2H, ArH), 7.68-
7.66(m, 1H, ArH), 2.77 (q, 2H, CH; ), 1.25 (t, 3H, CH, ), 13C
NMR (125 MHz, DMSO-d,) § 146.99, 145.63, 143.97, 143.32,
134.83,132.42,127.32,126.69,125.79, 124.62, 27.94,41.96,
MS (m/z): 234.67.

2,6-Dichloro-quinoline-3-carbaldehyde oxime (4d)

'H-NMR (500 MHz, DMSO0-d,): 612.01 (1H, S, N-OH), 8.64(s,
1H, CH=N), 8.35(S, 1H, ArH), 8.16(d, 1H, ArH), 7.86 (d, 1H,
ArH), 7.73 (t, 2H, ArH ), 3C-NMR (125 MHz, DMSO0-d,)
8148.28, 145.08, 143.60, 134.42, 131.89,131.55, 129.46,
127.35,127.04, 125.70, MS (m/z): 240.68.

2-Chloro-6-methoxy-quinoline-3-carbaldehyde oxime (4f)

'H-NMR (500 MHz, DMSO-d,): 611.91 (1H, S, N-OH), 8.62
(s, 1H, CH=N), 8.39 (S, 1H, ArH), 7.82 (d, 1H, ArH), 7.45 (m,
2H, ArH ), 3.89 (3H,S, OCH,) *C-NMR (125 MHz, DMSO-
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dg) 6§ 157.86,145.17,144.01, 142.87,134.04,128.90, 127.94,
124.78,123.75,106.17, 55.55, MS (m/z): 236.67.

Antimicrobial Activity

Antibacterial activity

The agar plate method was utilized to test the synthesized
compounds (4a-4g) for their antibacterial activity. The
antibacterial screening used both gram-positive and gram-
negative bacteria of various types. Dimethyl sulfoxide
(DMSQ) and standard streptomycin were used as positive
and negative controls respectively. The experiment was
done in triplicates and the zone of inhibition measured in
mm was taken for the evaluation of antibacterial activity
of the test compounds.

Antifungal activity

The synthesized compounds were also tested using
agar plate method for their antifungal properties. The
compounds’ antifungal effects on A. niger, T. rubrum, C.
neoformans, and C. albicans were assessed in triplicates
during the experiment. The positive and negative controls
used were DMSO and regular fluconazole. The inhibition
zone measured in mm was taken for the evaluation of
antifungal activity.

RESULTS AND DISCUSSION

The targeted derivatives (4a-g) are synthesized by a
new protocol as depicted in Scheme 1. The intermediates
N-Phenyl-acetamide (2a-g) derived from substituted
aromatic amines and 2-Chloro-quinoline-3-carbaldehydes
(3a-g) were prepared according to previously reported
procedures.!*”"*°) The N-Phenyl-acetamides (2a-g)
were achieved via the addition of acetic anhydride to
amines stirred in acetic acid at room temperature. This
reaction proceeded via a nucleophilic acyl substitution
mechanism. IR, NMR and mass confirmed the structures
of the prepared compounds 2a-g. 2-Chloro-quinoline-
3-carbaldehyde (3a-g) was prepared by heating the
appropriate compounds 2a-g with POCl; in DMF at 80 to
90°C for about 4 to 6 hours. This reaction is proposed to
proceed via Vilsmeir cyclization mechanism. The structure
of the prepared compounds 3a-g was deduced from
spectral data IR, Mass and NMR.

NH2 CH;COOH NH
R (CH,C0),0 N R o
1a-g 2a-g
80-90°C DMF/POCI;
N OH o
H Hexamine, RT H
R R NH,OH
N clI EtOH:Water N cl
4a-g 3a-g

Scheme 1: Synthesis of quinoline-3-carbaldehyde oximes

Int. J. Pharm. Sci. Drug Res., September-October, 2023, Vol 15, Issue 5, 591-596

Here we report for the first-time synthesis of quinoline-
3-carbaldehyde oximes derivatives (4a-g) by the reaction
of hydroxyl amine hydrochloride with 2-Chloro-
quinoline-3-carbaldehydes (3a-g) using hexamine as
an efficient basic catalyst in ethanol: water (1:1) at
room temperature. Initially, a model reaction was set
up with -2-Chloro-quinoline-3-carbaldehyde (3a), and
hydroxylamine (Table 1). Different parameters such as
solvent, catalyst concentrations and temperature were
investigated (Table 1, entries 1-9). The focus for the
reaction optimization was to develop convenientand green
conditions for synthesizing quinoline oxime derivatives.
After comprehensive investigation, it was observed that
hexamine as a base catalyst has a unique potential to
augment the rate of reaction in ethanol and water (1:1) at
room temperature (Table 1, entry 6) whereas ethanol alone
at room temperature gave almost same results (Table 1,
entry 4). If the water ratio is doubled then the product yield
decreases (Table 1, entries 5). In addition, other solvents
like methanol, acetonitrile and water alone were also
studied but gave lower productyield at room temperature
(Table 1, entries 1-3). If the temperature of ethanol and
water (1:1) mediated reaction is increased to 70°C then
it was observed that there is no noticeable change in the
efficacy of the reaction (Table 1, entry 9).

After optimization of reaction conditions, the generality of
the new developed protocol was examined by the reaction
of various quinoline aldehydes with hydroxylamine
hydrochloride (Table 2, entries 1-7).

Spectral data confirmed the structures of the synthesized
2-chloro-3-formyl-quinoline oximes. !H-NMR spectrum
of compound 4a revealed the presence of a singlet signal
at 11.95 ppm and a signal at 8.72 ppm attributed to
oxime proton (N-OH) and CH=N proton of oxime group
respectively. The remaining protons at 8.10 to 7.60 ppm
attributed to aromatic protons. Moreover, the spectrum of
compound 4c showed one quartet signal at 2.77 ppm and

Table 1: Optimization of reaction conditions for the synthesis of
quinoline-3- carbaldehyde oximes

o N OH
H  Conditions H
N CI N ¢l
3a 4a
Entry Solvents“ Hexamine Temperature Time Yield
() (min) (%)°
1 ACN 20 mole% RT 30 52
2 MeOH 20 mole% RT 25 65
3 H,0 20 mole% RT 30 70
4 EtOH 20 mole% R.T 20 84
5 EtOH: H,0 (1:2) 20mole% R.T 25 78
6 EtOH: H,0 (1:1) 20mole% R.T 15 85
7 EtOH: H,0 (1:1) 10mole% R.T 30 72
8 EtOH: H,0 (1:1) 30mole% RT 15 85
9 EtOH: H,0 (1:1) 20mole% 70°C 15 86
?isolated yield
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Table 2: Hexamine catalyzed synthesis of quinoline from 2-chloro-
3-quinoline-carbaldehyde oximes

o \ O
. W Hexamine, RT "
N EOHWater N
3a-g 4ag
Sr.No Compound R Time (min) Yield (%) M.P.(°C)
1 4a H 15 85 190-195
2 4b 6-CH, 15 77 200-208
3 4c 6-C,Hg 20 80 200-203
4 4d 6-Cl 25 76 115-120
5 4e 6-F 25 81 120-125
6 4f 6-OCH; 20 70 200-210
7 4g Benzene 30 72 213-216
solated yield

one triplet signal at 1.25 ppm attributed to CH,CH; protons
of ethyl chain. Additionally, the presence of a singlet
signal at 3.89 ppm was attributed to the OCH; protons of
the methoxy moiety of compound 4f and singlet signal at
11.91 ppm and 8.62 attributed to N-OH and CH=N proton
of oxime group in compound 4f. 3 CNMR of compound
3a revealed two signals at 147.85 ppm assigned to the
oxime group carbon and the remaining signals attribute
to aromatic carbons in compound 4a. The signal at 146.99

ppm attributed to the carbon of oxime group in 4c whereas
signals at 27.94 and 41.96 ppm are assigned to the carbon
atoms of ethyl group of compound 4c. Similarly, in 13 CNMR
of compound 4f, the more deshielded carbon atom at
157.86 ppm attributed to carbon atom of oxime group and
asignal in shielded region at 55.55 ppm assigned to OCH,
carbon of methoxy group. Mass spectrum showed their
corresponding molecular ion peaks.

Biological Evaluation

Antibacterial activity of compounds 4a-4g were tested
towards gram (-) and gram (+) bacteria (Table 3). From
the obtained results, it can be seen that all the synthesized
compounds showed inhibiting effect against the selected
pathogens as compared to standard drug Streptomycin
(20 pg). A study of structure-activity relationships
revealed that the variation in activity of compounds
depends on the nature of the substituent in phenyl group
at sixth position in the quinoline structure. Compounds
4a in which there is no any substituent at sixth position
on quinoline ring and 6-methyl substituent on quinoline
ring (4b) were less effective against Proteus vulgaris.
Compounds 4c (6- ethyl substituent), 4d (6-chloro
substituent) and 4f (6-methoxy substituent) found to

Table 3: Antimicrobial activity test (Zone of inhibition in MM)

ZZ;ipoun d GM + VE BACTERIA GM - VE BACTERIA
Staphylococcus Streptoco'ccus Diplococcus Bacillus sp Proteu‘s Escﬁerichia Pseudomonas Salmonella
aureus pneumoniae  sp vulgaris coli fluorescens typhy
4a 30+0.25 31+0.55 30+0.24 32+0.29 18 +£0.25 28+0.12 18 +£0.40 30 +0.45
4b 32+0.35 33+0.23 33+0.17 34+037 23+0.12 26+0.61 22+042 32+0.85
4c 33+0.74 34+0.67 34+0.16 35+0.48 32+0.34 16 +0.74 34+0.79
4d 31+0.63 36 £0.68 35+0.14 30+0.13 30+0.18 14 +0.58 30+ 0.68
4e 18+0.72 22 +0.45 28+0.29 22+0.24 20+0.14 18 £ 0.45 14 +0.48
4f 33+0.15 40+0.38 32+0.82 33+0.39 33+0.19 16 +£0.23 33+0.21
4g - 29+0.12 26 +0.63 29 +0.67 29+0.11 15 +0.49 15+0.19
Streptomycin 21 + 0.24 20+0.17 19+£0.27 29+0.14 32+0.36 24+0.13 29+ 0.63 26+0.17
(20ug)

Data are given as mean S.D (n=3); S.D = Standard Deviation

Table 4: Antifungal activity test (Zone of inhibition in MM)

Test Compound Candida albicans Aspergillus niger Trichophyton rubrum Cryptococcus neoformans
4a 32+0.48 34 +£0.43 32+0.68
4b 36+0.19 36+0.14 34+0.72
4c 33+0.17 32+0.11 36+0.43
4d 30+0.63 22+0.21 35+0.12
4e 18 + 0.60 30+0.67 33+0.11
4f 32+0.74 32+0.19 38+0.23
4g 19+0.38 36+0.17 31+0.22
Fluconazole (25 pg) 21+0.13 17 £0.20 25+0.12 27 £0.19

Data are given as mean S.D (n=3); S.D = Standard Deviation
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show less effective against Pseudomonas fluorescent
only. Compound 4e (6-fluoro substituent) was found to
be more effective against Streptococcus pneumonia and
Escherichia coli. Hence compound 4c, 4d and 4f exhibited
broad spectrum of inhibition and found to be more potent.
Almost all the compounds are found to be more effective
against selected gram (-) and gram (+) bacteria.

The fungal cultures were found to be sensitive against all
the tested compounds (4a-4g) except A. niger (Table 4).
A study of structure-activity relationships revealed that
as in the case of antibacterial activity, antifungal activity
also depends on the nature of the substituent in phenyl
group at sixth postion in the quinoline structure and
also presence of benzo group on quinoline structure.
The compounds were found to be more potent than the
controlled antibiotic fluconazole (25 pg). The compounds
having 6-chloro substituent (4d), was found to be less
inhibitory to T. rubrum and compounds having 6-fluoro
substituent (4e) and benzoquinoline (4g) were found to
be less inhibitory to C. albicans.

CONCLUSION

The synthesis of chloro-7-methoxy-quinoline-3-
carbaldehyde oxime derivatives utilizing hexamine
as a base catalyst at room temperature in ethanol/
water medium would be a beneficial contribution to the
method development in organic chemistry. The biological
evaluation of the synthesized quinolione oximes was
also performed to suppress a variety of Gram-positive
and Gram-negative bacteria and some fungi. It has been
found that many of the synthesized derivatives can
successfully inhibit the growth of certain bacterial and
fungal microorganisms.

ACKNOWLEDGMENTS

We warmly welcome the laboratory resources and financial
support provided by the Department of Chemistry,
Maulana Azad College of Arts, Science & Commerce,
Aurangabad. We are also grateful to SAIF Punjab
University and Dr. Babasaheb Ambedkar Marathwada
University, Aurangabad, for offering analytical facilities.

REFERENCE

1. Igor AS, Mark BP, Andrei IK, Tatiana MP, Mark TQ. Oximes:
Novel therapeutics with anticancer and anti-inflammatory
potential. Biomolecules. 2021; 11(6): 777.

2. Sharjhi H, Sarvari MH. A mild and versatile method for the
preparation of oximes by use of calcium oxide. ] Chem Res. 2000;
1: 24-25

3. LiuY]J,DingY]J,LiuY,and Jiang GJ. Synthesis of 2-benzyl-1,3-dihydro-
4-isoquinolone and its derivatives. Chin J Org Chem. 1997; 17(5):
458-461.

4. AbeleE, Abele R, Rubina K, Lukevics E. Quinoline oximes: Synthesis,
reactions, and biological activity. Chem Heterocycl Comp. 2005;
41(2): 137-162.

5. Musilek K, Dolezal M, Gunn-Moore F, Kuca K. Design, evaluation and
structure-activity relationship studies of the AChE reactivators
against organophosphorus pesticides. Med. Res. Rev. 2011; 31:

548-575.

6. Canario C, Silvestre S, Falcao A, Alves G. Steroidal oximes: Useful
compounds with antitumor activities. Curr Med Chem. 2018; 25:
660-686.

7. Franjesevic A], Sillart SB, Beck JM, Vyas S, Callam CS, Hadad
CM. Resurrection and reactivation of acetylcholinesterase and
butyrylcholinesterase. Chemistry. 2019; 25(21): 5337-5371.

8. Fuller AT. Antibacterial action of some aromatic amines, amidines,
amidoximes, guanidines and diguanides. Biochem ]. 1947; 41(3):
403-408.

9. Li Q, Zhang JP, Chen LZ, Wang ]JQ, Zhou HP, Tang W], Xue W, Liu
XH. New pentadienone oxime ester derivatives: Synthesis and
anti-inflammatory activity. J. Enzym. Inhib Med Chem. 2017;
33(1):130-138.

10. Liu C, Tang X, Zhang W, Li G, Chen Y, Guo A, Hu C. 6-bromoindirubin-30
-oxime suppresses LPS-induced inflammation via inhibition of the
TLR4/NF-xB and TLR4/MAPK signaling pathways. Inflammation.
2019; 42: 2192-2204.

11. Kwon Y], Yoon CH, Lee SW, Park YB, Lee SK, Park MC. Inhibition of
glycogen synthase kinase-3f3 suppresses inflammatory responses
in rheumatoid arthritis fibroblast-like synoviocytes and collagen-
induced arthritis. Jt Bone Spine. 2014; 81(3): 240-246.

12.Payrits M, Saghy E, Matyus P, Czompa A, Ludmerczki R, Deme R,
Sandor Z, Helyes Z, Szoke E. Anovel 3-(4,5-diphenyl1,3-oxazol-2-yl)
propanal oxime compound is a potent transient receptor potential
ankyrin 1 and vanilloid 1 (TRPA1 and V1) receptor antagonist.
Neuroscience. 2016; 324: 151-162.

13.Hwang TL, Wang WH, Wang TY, Yu HP, Hsieh PW. Synthesis and
pharmacological characterization of 2- aminobenzaldehyde oxime
analogs as dual inhibitors of neutrophil elastase and proteinase 3.
Bioorg Med Chem. 2015; 23(5): 1123-1134.

14. Komai T, YagiR, Suzuki-Sunagawa H, Ishikawa Y, Kasuya A, Miyamoto
S, Handa H, Nishigaki T. Inhibition of HIV-1 protease by oxim
derivatives. Biochem Biophys Res Commun. 1997; 230: 557-561.

15.Heredia A, Davis C, Bamba D, Le N, Gwarzo MY, Sadowska M,
Gallo RC, Redfield RR. Indirubin-3 ‘-monoxime, a derivative of a
chinese antileukemia medicine, inhibits P-TEFb function and HIV-1
replication. AIDS. 2005; 19(18): 2087-2095.

16.Zhang X, Castanotto D, Nam S, Horne D, Stein C. 6bio enhances
oligonucleotide activity in cells: A potential combinatorial anti-
androgenreceptor therapy in prostate cancer cells. Mol Ther. 2017;
25(1): 79-91.

17. QuHE, Huang RZ, Yao GY, Li]JL, Ye MY, Wang HS, Liu L. Synthesis and
pharmacological evaluation of novel bisindole derivatives bearing
oximes moiety: Identification of novel proapoptotic agents. Eur ]
Med Chem. 2015; 95: 400-415.

18. Chiou CT, Lee WC, Liao JH, Cheng J], Lin LC, Chen CY, Song ]S, Wu,
MH, Shia KS, Li WT. Synthesis and evaluation of 3-ylideneoxindole
acetamides as potentanticancer agents. Eur] Med Chem. 2015; 98: 1-12.

19. Blazevic T, Heiss EH, Atanasov AG, Breuss JM, Dirsch VM, Uhrin, P.
Indirubin and indirubin derivatives for counteracting proliferative
diseases. Evid Based Complement Alternat Med. 2015; 2015: 654098.

20.Xiong B, Chen S, Zhu P, Huang M, Gao W, Zhu R, Qian ], Peng Y, Zhang
Y, Dai H, et al. Design, synthesis, and biological evaluation of novel
thiazolyl substituted bis-pyrazole oxime derivatives with potent
antitumor activities by selectively inducing apoptosis and ROS in
cancer cells. Med Chem. 2019; 15(7): 743-754.

21.Galmozzi E, Facchetti F, La Porta CA. Cancer stem cells and
therapeutic perspectives. Curr Med Chem. 2006; 13(6): 603-607.

22.Souza, LGD, Almeida MCS, Lemos TLG, Ribeiro PRV, de Brito ES, Silva
VLM, Silva AMS, Braz R, Costa JGM, Rodrigues FFG, et al. Synthesis,
antibacterial and cytotoxic activities of new biflorin-based
hydrazones and oximes. Bioorg Med Chem Lett.2016; 26(2): 435-439.

23.Harikrishna A, Krishna K, Elias G. Oxime esters as potential
pharmacological agents- a review. Int ] Pharm Chem Biol Sci. 2017;
7:128-137.

24.Jadhav D, Gade E, Angarkhe BL, and Pathare SA. An efficient one
pot synthesis of oxime by classical method. Int ] Chem Phys Sci.
2018; 7: 12-16.

Int. J. Pharm. Sci. Drug Res., September-October, 2023, Vol 15, Issue 5, 591-596 595



596

Fahad T. Saleh et al.

25. Greene TW, Wuts PGM, Protective Groups in Organic Synthesis,
Edn 2, John Wiley & Sons, Inc., New York, 1991, 214.

26. Kad GL, BhandariM, Kaur ], Rathee Rand Singh ], Green Chem.2001;
3(6): 275-277.

27. Saikia L, Baruah JM, Thakur AJ]. A rapid, convenient, solventless
green approach for the synthesis of oximes using grindstone
chemistry. Org Med Chem Lett 2011; 1(1): 12.

28. Lad UP, Kulkarni MA, Patil RS. Synthesis of oximes in aqueous
medium using hyamine as an ecofriendly catalyst at ambient
temperature. Rasayan ] Chem. 2010; 3(3):425-428.

29. Rahman MM, Halim ME, Ahmed SM, Akhter K, Romman UKR, Ahmed
MG. Studies on the conversion of ketones of heterocyclic spiro
compounds having barbituric acid moieties into oxime derivatives.
Bangladesh ] Sci Ind Res. 2013; 48(1): 7-12.

30.Negin PG, Davood S, Synthesis of Oximes from the corresponding
of organic carbonyl compounds with NH,0H.HCl and Oxalic Acid,
Orient.]. Chem. 2015; 31(3): 1823-1825.

31. Desai U. Mitragotri S, Thopate T, Pore D. Wadgaonkarb P. A highly
efficient synthesis of trisubstituted quinolines using sodium
hydrogensulfate on silica gel as a reusable catalyst. ARKIVOC,
2006; (xv): 198-204.

32.Shraddha MP, Kinjal DP, Rajesh HV, Shyamali NP and Hitesh DP.
Recent advances in the synthesis of quinolines: a review, RSC Adv.
2014; 4: 24463-24478.

33.Ebenso EE, Kabanda MM, Arslan T, Saracoglu M, Kandemirli
F, Murulana LC, Singh AK, Shukla SK, Hammouti B, Khaled K.
Quantum chemical investigations on quinoline derivatives as
effective corrosion inhibitors for mild steel in acidic medium. Int ]
Electrochem Sci. 2012, 7, 5643-5676.

34.Graves PR, Kwiek J], Fadden P, Ray R, Hardeman K, Coley A, Foley
M, Haystead TA. Discovery of novel targets of quinoline drugs in
the human purine binding proteome. Mol. Pharmacol. 2002; 62:
1364-1372.

35.Bawa S, Kumar S, Drabu S., Kumar R. Structural modifications of
quinoline-based antimalarial agents: Recentdevelopments. ] Pharm
Bioallied Sci. 2010: 2(2); 64-71.

36.0zyanik M, Demirci S. Bektas H, Demirbas N, Demirbas A, Karaoglu
SA. Preparation and antimicrobial activity evaluation of some
quinoline derivatives containing an azole nucleus. Turk ] Chem.
2012; 36: 233-246.

37. Vu AT, Cohn ST, Manas ES, Harris HA, Mewshaw RE, ERbeta ligands.

Part 4: Synthesis and structure-activity relationships of a series
of 2-phenylquinoline derivatives. Bioorg Med Chem Lett. 2005;
15(20): 4520-4525.

38.Gogoi S, Shekarrao K, Duarah A, Bora TC, Gogoi S, Boruah RC, A
microwave promoted solvent-free approach to steroidal quinolines
and their in vitro evaluation for antimicrobial activities Steroids.
2012; 77(13): 1438-1445

39.Tong H, Wang L, Jing X and Wang F, “Turn-On” Conjugated Polymer
Fluorescent Chemosensor for Fluoride Ion Macromolecules. 2003;
36(8): 2584-2586.

40.Tumambac GE, Rosencrance CM, Wolf C, Selective metal ion
recognition usinga fluorescent 1,8-diquinolylnaphthalene-derived
sensor in aqueous solution. Tetrahedron. 2004; 60: 11293-11297.

41. Jae IK, Ik-Soo S, Hasuck K, Jin-Kyu L. Efficient Electro generated
Chemiluminescence from Cyclometalated Iridium(III) Complexes
J Am Chem Soc. 2005; 127(6): 1614-1615.

42.Thomas KD, Adhikari AV, and Shetty NS. Design, synthesis and
antimicrobial activities of some new quinoline derivatives carrying
1,2,3-triazole moiety. European Journal of Medicinal Chemistry.
2010; 45(9), 3803-3810.

43.Poonam S, Kamaldeep K, Amit C, Rran]Jdh S, Dhawan R. A review
on biological activities of quinoline derivatives. ] Manag, Inf Tech
Eng. 2016; 2(1), 1-14.

44. Asaf EE, Abdullah BK, Begum NS, Yusuf O, Leyla Y. Investigation of
Novel Quinoline-Thiazole Derivatives as Antimicrobial Agents: In
Vitro and In Silico Approaches. ACS Omega. 2023; 8(1), 1410-1429.

45.Digafie Z, Rajalakshmanan E, Zerihun B, Yadessa M. Synthesis and
Antibacterial, Antioxidant, and Molecular Docking Analysis of Some
Novel Quinoline Derivatives. Journal of Chemistry. 2020; 4: 1-16.

46. Melek G, Emine TC, Onder I, Gamze T, Emel P, Synthesis, antimicrobial
activity and molecular docking studies of spiroquinoline-indoline-dione
and spiropyrazolo-indoline-dione derivatives, Sci Rep. 2023; 13: 1676.

47. Frederick GM, Bernard CS, Practical Organic Chemistry (Fourth
edition), London, Longmans, 1960.

48.Srivastava A, Singh MK, Singh RM, Synthesis of 1H-pyrazolo
quinolines and 3-amino-1H-pyrazoloquinoline. Indian J Chem.
2006; 45B: 292-296.

49. Srivastava A, Singh RM, Vilsmeier-Haack Reagent: A facile synthesis
of 2-chloro-3-formylquinolines from N-arylacetamides and
transformation into different functionalities. Indian ] Chem. 2005;
44B:1868-1875.

HOW TO CITE THIS ARTICLE: Saleh FT, Ahad A, Netankar PD, Sheikh AA, Asema SUK. Synthesis of Some Quinoline Oximes by an Efficient Method
and their Biological Screening. Int. ]. Pharm. Sci. Drug Res. 2023;15(5):591-596. DOI: 10.25004/IJPSDR.2023.150506

Int. J. Pharm. Sci. Drug Res., September-October, 2023, Vol 15, Issue 5, 591-596




	Introduction
	Materials and Methods
	Materials
	Methods


