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Abstract:

A series of new 1-(Amino/Fluro methyl - 3 Alkyl subbed - 4-arylidiene) Amino - 1,2,4-
triazole was prepared according to literature method. Structure of newly synthesised
compounds was established on the basis of spectral data .In IR spectra C=N stretching was
observed at 1726Cm™ and NH Stretching was observed at 1584Cm™, Whereas in NMR
spectra these Chiral carbons appeared as doublet .Hence these compounds were screened for
Docking studies, ADMET and Cytotoxicity test From the results we came to know that
Compounds containing Fluorine substituent at para position showed significant action against
B.Substilis and A.aerogenes.
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Introduction:

The final results of the Mannich response are Mannich bases, which are beta-amino ketones
bearing compounds[1-2]. A nucleophilic expansion response including the buildup of a
compound with dynamic hydrogen(s) with an amine (essential or optional) and formaldehyde
is known as the Mannich reaction[3]. Mannich bases are additionally fundamental
pharmacophores or bioactive leads that can be utilized to integrate an assortment of high-
esteem remedial specialists with an amino alkyl chain. Cocaine, fluoxetine, atropine,
ethacrynic corrosive, trihexyphenidyl, procyclidine, ranitidine, and biperiden are instances of
clinically significant Mannich bases of amino alkyl chains[4-6]. Mannich bases are notable
for their significance in the progression of manufactured drug science. As per research,
Mannich bases are exceptionally receptive and can be promptly changed over to different
mixtures, like amino alcohols, which are physiologically active[7]. Mannich bases are notable
for their mitigating properties [8, 9], anticancer [10, 11], antifilarial [8], antibacterial [12, 13],
antifungal [13, 14], anticonvulsant [15], anthelmintic [16], antitubercular [17, 18], pain
relieving [19], against HIV [17], antimalarial [20], antipsychotic [21], antiviral [22] exercises,
etc. Notwithstanding organic tasks, Mannich bases are likewise utilized in cleanser added
substances [23], saps, polymers, and surface dynamic specialists [24], among different
applications. To defeat the restrictions, prodrugs of Mannich bases containing different
dynamic mixtures have been created[25]. The enantio particular carbon-carbon security
development is catalyzed (ligand sped up and metal intervened) utilizing Mannich bases
(optically unadulterated chiral) of 2-naphthol. Mannich bases and their subordinates are
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bioactive particle amalgamation intermediates. The Mannich response is normally used to
make nitrogen-containing compounds[26-28]. Mannich bases have acquired fame because of
their utilization in antibacterial action[28-29], just as in agrochemicals like plant development
controllers.

Experimental Section :

All synthetics, reagents and solvents were of economically high virtue grade bought from
Avra Synthesis Pvt. Ltd. also, Merck Pvt. Ltd. India. 1H NMR and 13C NMR spectra were
recorded in CDCI3 on Bruker Avance 300 MHz spectrometer and the compound movements
are accounted for as & values in parts per million (ppm) comparative with TMS , with
coupling consistent (J) values in Hertz (Hz). In 1H NMR, the truncation of parting alludes as
s=singlet, d=doublet, t=triplet, g=quartet, m=multiplet, dd=doublet of doublet and bs=broad
singlet.
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Figure 1. Scheme for synthesis
Materials and Methods

Mannich bases were prepared by the reaction of Schiff bases ,aromatic aldehyde and
suitable amines in ethanol medium .primary or secondary amines were used for the
preparation of Mannich bases .Schiff bases were prepared by treating triazole with aromatic
aldehydes in the presence of catalytic amount of sulphuric acid in ethanol medium.

The melting points of the newly synthesised compounds were determined by capillary
method and are uncorrected .NMR spectra of the samples were recorded on a 90OMHzNMR
spectrometer. TMS was used as internal standard .Mass spectra were recorded on a Jeol JMS
—D-300 mass spectrometer operating at 70ev.
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Table 1: Characterisation data of 1-(Amino/Fluro methyl -3 Alkyl substituted -4-
arylidiene) Amino -1,2,4-triazole

Compound | R! R2 Color and | Melting
Number Crystal point
Form
1R Yellow 125°C
@F 4@70 Crystals
2R R i : Yellow 140°%
4@ c | Crystals
3R Yellow 170°C
GF @ Flakes
Cl
4R R Yellow 172°C
@ Flakes
Cl
5R Yellow 108°C
Needles
6R R Orange 106°C
>: @ Crystals

Spectral Properties of Synthesised Compounds

Compound 1R

Yield =76%

H! NMR :12.02(s,Ar-OH,2H), 7.51(dd, 7.3Hz, ,2H), 7.65(dd, ,2H), 7.57(dd,,2H), 7.16
(s,2H), 6.86(dd,2H), 3.84(t, 4H), 2.50(s ,6H), 2.40-2.33(m,2H).

Mass spectral values (m/z)(%0): 441(M*+1)

IR (KBr, cm™):1726(vC=N), 1587(v NH), 1552(vC = C), 1022(vCN-C).
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Figure 2: mass spectra of compound 1R

Compound 2R

Yield =77%

H! NMR : 12.12(s,Ar-OH,2H), 7.49(dd, 7.3Hz, ,2H), 7.65(dd, ,2H), 7.58(dd,,2H), 7.26
(s,2H), 6.87(dd, 2H), 3.85(t, 4H), 2.49(s ,6H), 2.19-2.22(m, 2H).

Mass spectral values (m/z)(%0): 471(M*+1)

IR (KBr, cm™): 1716(vC=N), 1584(v NH), 1551(vC = C), 1021(vCN-C).

IOE-2999-MPB1 79 (2.673) 1: TOF MS ES+
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Figure 3: mass spectra of compound 2R
Compound 3R
Yield =74%
H! NMR : 12.19(s,Ar-OH,2H), 7.39(dd, 7.3Hz, ,2H), 7.67(dd, ,2H), 7.59(dd,,2H),

7.28(s,2H), 6.85(dd, 2H), 3.84(t, 4H), 2.48(s ,6H), 2.15-2.17(m, 2H).
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Mass spectral values (m/z)(%6):476(M*+1)
IR (KBr, cm?): 1716(vC=N), 1584(v NH), 1551(vC = C), 1021(vVCN-C).
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Figure 4: mass spectra of compound 3R

Compound 4R

Yield :70%

HINMR : 12.0(s,Ar-OH,2H),7.32(dd,7.3 Hz,2H),7.57(dd, 2H),
7.46(dd,2H),7.28(s,2H),6.85(dd,2H),3.84(t,4H),2.48(s,6H), 2.15-2.16(m,2H).
Mass spectral values (m/z)(%0) : 437(M*+1)

IR(KBr,Cm1): 1708(vC= N),1540(v NH),1549(vC = C),1019(vCN-C).

IOE-2999-MPB1 96 (3.248) 1: TOF MS ES+
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Figure 5: mass spectra of compound 4R

Compound 5 R
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Yield:60%

H! NMR : 12.11(s,Ar-OH,2H), 7.31(dd, 7.3Hz, ,2H), 7.57(dd, ,2H), 7.51(dd,,2H),
7.22(s,2H), 6.75(dd, 2H), 3.56(t, 4H), 2.43(s ,6H), 2.09-2.12(m, 2H).

Mass spectral values (m/z)(%6):407(M*+1)

IR(KBr,Cm™): 1702(vC= N),1520(v NH),1542(vC = C),1012(vCN-C).
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Figure 6: mass spectra of compound 5R

Compound 6R

Yield : 75%

H! NMR : 12.06 (s,Ar-OH,2H), 7.21(dd, 7.3Hz, ,2H), 7.36(dd, ,2H), 7.44(dd,2H),
7.18(s,2H), 6.65(dd, 2H), 3.43(t, 4H), 2.21(s ,6H), 2.02-2.08(m, 2H).

Mass spectral values (m/z)(%0) : 437(M*+1)

IR(KBr,Cm™): 1699(vC=N),1502(v NH),1534(vC = C),1011(vCN-C).

IOE-2999-MPB1 96 (3.248)
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Figure 7: mass spectra of compound 6R

Biological activities
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All recently pre-arranged mixtures were evaluated for antibacterial activity against B.Subtilis
and A.aerogenes by utilizing plate dispersion method [30].The circles of every fixation were
put in three-fold on supplement agar medium cultivated with new bacterial societies
separately. The broodingwascompleted at 37° for 24 hrs.

Table 2: Minimum Inhibitory concentration of compounds

Compound | Minimum Inhibitory concentration
Mg/disk (diameter of Zone of

Number | ihhibition in mm)
B.s A.nor

1R 5(10.2) 5(9.7)

2R <5(7.4) 5(8.2)

3R 5(11.4) 10(10.2)

4R 10(9.2) <5(7.1)

5R <5(7.8) 5(9.1)

6R 5(9.1) 5(8.6)

Screening impact showed that Compound Containing Fluorine at para position showed more
dynamic than other comparative mixtures tried against B.Substilis and A.aerogenes.

Docking studies
Materials and Methods
Ligand Preparation

The ligands 1R-6R were drawn using ChemBioDraw Ultra 12.0. Using the 3D editor, the
structures were minimised using the MMFF94 forcefield. The ligands were saved as SDF
files and converted to Autodock PDBQT files using OpenBabel GUI. Polar Hydrogens were
added while converting to PDBQT. The ligand files were visualised and checked for errors
using Discovery Studio.

ADME and Toxicology Calculations

To predict the Absorption, Distribution, Metabolism and Excretion properties of the ligands,
SwissADME1 web tool was used. The Toxicology studies were taken from pkCSM
webserver[31].

Protein Preparation

The proteins were downloaded from the RCSB PDB website (www.rcsb.org). The PDB files
were visualised using Discovery Studio, and then loaded into the PyRx software, which
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automatically converted the PDB files to PDBQT files, with all polar Hydrogens and
Kollmann Charges added. The substrates/known inhibitors of the proteinswere downloaded

from PubChem database. (https://pubchem.ncbi.nlm.nih.gov)

Molecular Docking

The Autodock Vina[32] module in PyRx was used for molecular docking of all proteins, one
by one, against its own substrate/inhibitor and the six ligands. The docking was performed at
the active sites of each of the proteins, with an exhaustiveness of 16. All the computational

studies and visualisations were done using Discovery Studio.

Table 3: Protein Structures

PDB | Name of | Name of Known Inhibitor/
ID Organism Protein Function Substrate References
Hydrolysis  of | Hydroxylurea(HU
Urea into | ),
Klebsiella Carbamic acid | Acetohydroxamic | [33],[34],
2kau | aerogenes Urease and ammonia acid(AHA) [35],[36], [37]
Amination  of
Bacillus Glutamine Glutamic acid to
4s0r | subtilis Synthase Glutamine Glutamine(GLN) | [38],[39], [40]
Cell Expansion,
Saccharomyc | Beta 1,3-glucan | Cell wall | Caspofungin(CAS
1h4p | es cereviceae | Synthase Synthesis ) [41],[42], [43]
Lanosterol-14-
Candida alpha- Ergosterol
S5v5z | albicans Demethylase biosynthesis Fluconazole(FLU) | [44],[45], [46]
Phosphorylation
Alpha of OH of
Homo Serine/threonin | Serine/Threonin | GSK- [47],[48],
3096 | sapiens e kinase e 690693(GSK) [49], [50]
Cleavage of
Citrate into
Homo ATP-Citrate Oxaloacetate Bempedoic [51],[52],
Stet sapiens Synthase Acetyl-CoA Acid(BPA) [53], [54],[55]
Table 4 : ADME studies
Molecule 1R 2R 3R 4R 5R 6R
#Rotatable
bonds 6 6 6 6 6 6
#H-bond
acceptors 4 4 4 4 4 4
#H-bond
donors 1 1 1 1 1 1
TPSA 92.37 92.37 92.37 92.37 92.37 92.37
Molecular
Mass 441.91 441.91 441.91 441.91 407.46 407.46
MLOGP 3.63 3.63 3.63 3.63 3.15 3.15
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PAINS

#alerts 0 0 0 0 0 0
ESOL Log S | -6.1 -6.1 -6.1 -6.1 -5.51 -5.51
ESOL

Solubility

(mg/ml) 0.000348 | 0.000348 | 0.000348 |0.000348 |0.00125 | 0.00125
Lipinski

#violations |0 0 0 0 0 0

Gl

absorption High High High High High High
BBB

permeant No No No No No No
Pgp

substrate No No No No No No
CYP1A2

inhibitor No No No No Yes Yes
CYP2C19

inhibitor Yes Yes Yes Yes Yes Yes
CYP2C9

inhibitor Yes Yes Yes Yes Yes Yes
CYP2D6

inhibitor No No No No No No
CYP3A4

inhibitor Yes No Yes Yes Yes Yes
log Kp

(cm/s) -5.19 -5.19 -5.19 -5.19 -5.43 -5.43
Toxicity Prediction

Table 5 Compound 1R

Model Name Predicted Value Unit

AMES toxicity No Categorical (Yes/No)
Max. tolerated dose (human) | -0.227 Numeric (log mg/kg/day)
hERG I inhibitor No Categorical (Yes/No)
hERG Il inhibitor Yes Categorical (Yes/No)
Oral Rat Acute Toxicity

(LD50) 2.818 Numeric (mol/kg)
Oral Rat Chronic Toxicity Numeric (log
(LOAEL) 1.325 mg/kg_bw/day)
Hepatotoxicity Yes Categorical (Yes/No)
Skin Sensitisation No Categorical (Yes/No)
T.Pyriformis toxicity 0.355 Numeric (log ug/L)
Table 6:Compound:2R

Model Name Predicted Value Unit

AMES toxicity No Categorical (Yes/No)
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Max.  tolerated  dose

(human) -0.15 Numeric (log mg/kg/day)
hERG I inhibitor No Categorical (Yes/No)
hERG Il inhibitor Yes Categorical (Yes/No)
Oral Rat Acute Toxicity

(LD50) 2.888 Numeric (mol/kg)

Oral Rat Chronic Toxicity Numeric (log
(LOAEL) 1.313 mg/kg_bw/day)
Hepatotoxicity Yes Categorical (Yes/No)
Skin Sensitisation No Categorical (Yes/No)
T.pyriformis toxicity 0.343 Numeric (log ug/L)

Table 7:Compound 3R

Model Name Predicted Value Unit

Model Name Predicted Value Unit

AMES toxicity Yes Categorical (Yes/No)
Max. tolerated dose (human) | 0.032 Numeric (log mg/kg/day)
hERG I inhibitor No Categorical (Yes/No)
hERG Il inhibitor Yes Categorical (Yes/No)
Oral Rat Acute Toxicity | 2.75 Numeric (mol/kg)
(LD50)

Oral Rat Chronic Toxicity | 1.349 Numeric (log
(LOAEL) mg/kg_bw/day)
Hepatotoxicity Yes Categorical (Yes/No)
Skin Sensitisation No Categorical (Yes/No)
T.pyriformis toxicity 0.378 Numeric (log ug/L)

Table 8: Compound:4R

Model Name Predicted Value Unit

AMES toxicity Yes Categorical (Yes/No)

Max. tolerated dose (human) | 0.181 Numeric (log mg/kg/day)
hERG I inhibitor No Categorical (Yes/No)

hERG Il inhibitor Yes Categorical (Yes/No)

Oral Rat Acute Toxicity

(LD50) 2.643 Numeric (mol/kg)

Oral Rat Chronic Toxicity Numeric (log
(LOAEL) 0.813 mg/kg_bw/day)
Hepatotoxicity Yes Categorical (Yes/No)

Skin Sensitisation No Categorical (Yes/No)
T.pyriformis toxicity 0.397 Numeric (log ug/L)

Minnow toxicity -0.48 Numeric (log mM)

Table 9: Compound: SR

Model Name Predicted Value Unit

AMES toxicity Yes Categorical (Yes/No)
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Max. tolerated dose (human) | 0.058 Numeric (log mg/kg/day)
hERG I inhibitor No Categorical (Yes/No)
hERG Il inhibitor Yes Categorical (Yes/No)
Oral Rat Acute Toxicity
(LD50) 2.684 Numeric (mol/kg)
Oral Rat Chronic Toxicity Numeric (log
(LOAEL) 1.509 mg/kg_bw/day)
Hepatotoxicity Yes Categorical (Yes/No)
Skin Sensitisation No Categorical (Yes/No)
T.pyriformis toxicity 0.378 Numeric (log ug/L)
Minnow toxicity -0.401 Numeric (log mM)
Table 9: Compound:6R
Model Name Predicted Value Unit
AMES toxicity Yes Categorical (Yes/No)
Max. tolerated dose (human) | 0.22 Numeric (log mg/kg/day)
hERG I inhibitor No Categorical (Yes/No)
hERG II inhibitor Yes Categorical (Yes/No)
Oral Rat Acute Toxicity
(LD50) 2.59 Numeric (mol/kg)
Oral Rat Chronic Toxicity Numeric (log
(LOAEL) 0.97 mg/kg bw/day)
Hepatotoxicity Yes Categorical (Yes/No)
Skin Sensitisation No Categorical (Yes/No)
I pyriformis toxicity 0.4 Numeric (log ug/L)
Minnow toxicity -0.51 Numeric (log mM)
Table 10: Docking Results

Binding Affinity(kcal/mol)
Ligand 2kau 4s0r 1h4p 5vbz 3096
1R -7.3 -7.2 -9.5 -10 -10.7
2R -6.7 -7.6 -9.6 -10.1 -10.4
3R -6.8 -7.6 -9.1 -9.9 -10.6
4R -71.5 -7 -9.7 -9.3 -10.2
5R -7.4 -7.9 -9.7 -10.2 -10.3
6R -1.2 -71.5 -9.7 -8.9 -10.3
HU -4.7 - - - -
AHA -4.2 - - - -
GLN - -5.7 - - -
CAS - - -8 - -
FLU - - - -7.6 -
GSK - - - - -10
BPA - - - - -

Visualisations of 2D diagrams, binding pocket and hydrophobic pocket of Compounds
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Figure 9: 2D diagrams, binding pocket and hydrophobic pocket of Compound 2R
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Figure 11: 2D diagrams, binding pocket and hydrophobic pocket of Compound 4R
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Figure 13: 2D diagrams, binding pocket and hydrophobic pocket of Compound 6R
Result and discussion

A series of 1-(Amino/Fluro methyl - 3 Alkyl subbed - 4-arylidiene) Amino - 1,2,4-triazole
were synthesised and they screened for antibacterial movement against B.Subtilis and
A.aerogenes by utilizing plate dispersion method . Hence we found that compounds
containing fluorine at para position showed significant activity than other substituents and
when these compounds were screened for docking studies as well as ADMI studies
compound 5R showed highest binding activity when compared to other compounds.

ACKNOWLEDGEMENT:

All of the necessary resources were provided by the Department of Chemistry at St.
Philomena's College (Autonomous) Mysuru and the NGSM Institute of Pharmaceutical
Sciences Paneer Deralakatte Mangaluru. Rector Dr. Bernard Prakash, Dr.Alphonsus
D’Souza(Principal) Dr.Ravi J.D.Saldanha(HOD of chemistry ) and Dr.Prasanna Shama
Kandige provided excellent and valuable technical assistance to this project. St.Philomenas
College (Autonomous) Mysuru provided funding for this project.

CONFLICT OF INTEREST:
No conflict of interest.
References :

[1] Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, John Wiley
& Sons, New York, NY, USA, 3rd edition, 1985.

[2] V.J.Belinelo, G. T. Reis, G. M. Stefani, D. L. Ferreira-Alves, and D. Pil6-Veloso,
“Synthesis of 6a,7B-dihydroxyvouacapan-17p-oic acid derivatives. Part 1V:
mannich base derivatives and its activities on the electrically stimulated guinea-pig
ileum preparation,” Journal of the Brazilian Chemical Society, vol. 13, no. 6, pp.
830837, 2002.

[3] S. Joshi, N. Khosla, and P. Tiwari, “In vitro study of some medicinally important
Mannich bases derived from anti-tubercular agent,” Bioorganic & Medicinal
Chemistry, vol. 12, no. 3, pp. 571-576, 2004.

[4] L. Racane, V. T. Kulenovic, L. F. Jakic, D. W. Boykin, and G. K. Zamola,
“Synthesis of bis -substituted amidino-benzothiazoles as potential anti-HIV agents,”
Heterocycles, vol. 55, pp. 2085-2098, 2001.

[5] E. Kashiyama, I. Hutchinson, M.-S. Chua et al., “Antitumor benzothiazoles. 8.1
Synthesis, metabolic formation, and biological properties of the C- and N-oxidation
products of antitumor 2-(4- aminophenyl)-benzothiazoles,” Journal of Medicinal
Chemistry, vol. 42, no. 20, pp. 4172-4184, 1999.

[6] S.R.Bhusare, R. P. Pawar, and Y. B. Vibhute, “Synthesis and antibacterial activity
of some new 2-(substituted phenyl sulfonamido)-6-substituted benzothiazoles,”
Indian Journal of Heterocyclic Chemistry, vol. 11, no. 1, pp. 79-80, 2001.

http://xisdxjxsu.asia VOLUME 17 ISSUE 09 61-80



http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition ISSN : 1673-064X

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

N. Raman, S. Esthar, and C. Thangaraja, “A new Mannich base and its transition
metal (I1) complexes—synthesis, structural characterization and electrochemical
study,” Journal of Chemical Sciences, vol. 116, no. 4, pp. 209-213, 2004.

B. Kalluraya, R. M. Chimbalkar, and J. C. Hegde, “Anticonvulsant activity of
nicotinyl\isonicotinyl substituted 1,2 ,4-triazol-5-thione Mannich bases,” Indian
Journal of Heterocyclic Chemistry, vol. 15, no. 1, pp. 15-18, 2005.

M. Koksal, N. Gokhan, E. Kiipeli, E. Yesilada, and H. Erdogan, “Analgesic and
antiinflammatory activities of some new Mannich bases of 5-nitro-2-
benzoxazolinones,” Archives of Pharmacal Research, vol. 30, no. 4, pp. 419-424,
2007.

Y. Ivanova, G. Momekov, O. Petrov, M. Karaivanova, and V. Kalcheva, “Cytotoxic
Mannich bases of 6-(3-aryl-2-propenoyl)-2(3H)-benzoxazolones,” European Journal
of Medicinal Chemistry, vol. 42, no. 11-12, pp. 1382-1387, 2007.

H. 1. Gul, J. Vepsalainen, M. Gul, E. Erciyas, and O. Hanninen, “Cytotoxic
activities of mono and bis Mannich bases derived from acetophenone against Renca
and Jurkat cells,” Pharmaceutica Acta Helvetiae, vol. 74, no. 4, pp. 393-398, 2000.
M. Ashok, B. S. Holla, and B. Poojary, “Convenient one pot synthesis and
antimicrobial evaluation of some new Mannich bases carrying 4-methylthiobenzyl
moiety,” European Journal of Medicinal Chemistry, vol. 42, no. 8, pp. 1095-1101,
2007.

S. N. Pandeya, D. Sriram, G. Nath, and E. De Clercq, “Synthesis, antibacterial,
antifungal and anti-HIV activities of norfloxacin Mannich bases,” European Journal
of Medicinal Chemistry, vol. 35, no. 2, pp. 249-255, 2000.

B. N. Singh, S. K. Shukla, and M. Singh, “Synthesis and biological activity of
sulphadiazine Schiff's bases of isatin and their N-mannich bases,” Asian Journal of
Chemistry, vol. 19, no. 7, pp. 5013-5018, 2007.

S. C. Vashishtha, G. A. Zello, K. H. Nienaber et al., “Cytotoxic and anticonvulsant
aryloxyaryl Mannich bases and related compounds,” European Journal of Medicinal
Chemistry, vol. 39, no. 1, pp. 27-35, 2004.

E. Bennet-Jenkins and C. Bryant, “Novel sources of anthelmintics,” International
Journal for Parasitology, vol. 26, no. 8-9, pp. 937-947, 1996.

17.D. Sriram, D. Banerjee, and P. Yogeeswari, “Efavirenz Mannich bases:
synthesis, anti-HIV and antitubercular activities,” Journal of Enzyme Inhibition and
Medicinal Chemistry, vol. 24, no. 1, pp. 1-5, 2009.

18.J. S. Mulla, A. Y. Khan, S. I. Panchamukhi, M. A. Khazi, M. B. Kalashetti, and
I. M. Khazi, “Synthesis and antitubercular activity of Mannich bases of imidazo
[2,1-b] [1,3,4] thiadiazoles,” Indian Journal of Novel Drug Delivery, vol. 3, no. 4,
pp. 289-295, 2011.

W. Malinka, P. Swiatek, B. Filipek, J. Sapa, A. Jezierska, and A. Koll, “Synthesis,
analgesic activity and computational study of new isothiazolopyridines of Mannich
base type,” Farmaco, vol. 60, no. 11-12, pp. 961-968, 2005.

G. B. Barlin and C. Jiravinya, “Potential antimalarials . X. Di- Mannich Bases of 4-
(7*-Trifluoromethyl-1',5'-naphthyridin-4'-ylamino)phenol and N-(4'-Diethylamino-

http://xisdxjxsu.asia VOLUME 17 ISSUE 09 61-80



http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition ISSN : 1673-064X

[21]

[22]

[23]

[24]
[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

1'-methylbutyl)-7-trifluoromethyl-1,5-naphthyridin-4-amine,” Australian Journal of
Chemistry, vol. 43, no. 7, pp. 1175-1181, 1990.

M. K. Scott, G. E. Martin, D. L. DiStefano et al., “Pyrrole mannich bases as
potential antipsychotic agents,” Journal of Medicinal Chemistry, vol. 35, no. 3, pp.
552-558, 1992.

M. L. Edwards, H. W. Ritter, D. M. Stemerick, and K. T. Stewart, “Mannich bases
of 4-phenyl-3-buten-2-one: a new class of antiherpes agent,” Journal of Medicinal
Chemistry, vol. 26, no. 3, pp. 431-436, 1983.

R. E. Karll and R. J. Lee, “Process and compositions,” US Patent no. 4,384,138,
1983.

F. P. Otto, US Patent, US 3 649 229, 1972.

J. R. Dimmock and P. Kumar, “Anticancer and cytotoxic properties of Mannich
bases,” Current Medicinal Chemistry, vol. 4, no. 1, pp. 1-22, 1997.

J.-X. Ji, L.-Q. Qiu, C. Wing Yip, and A. S. C. Chan, “A convenient, one-Step
synthesis of optically active tertiary aminonaphthol and its applications in the highly
enantioselective alkenylations of aldehydes,” The Journal of Organic Chemistry,
vol. 68, no. 4, pp. 1589-1590, 2003.

P.-J. J. Huang, D. Youssef, T. S. Cameron, and A. Jha, “Microwave-assisted
synthesis of novel 2-naphthol bis-Mannich Bases,” Arkivoc, vol. 2008, no. 16, pp.
165-177, 2008.

M. Arend, B. Westermann, and N. Risch, “Modern variants of the Mannich
reaction,” Angewandte Chemie—International Edition, vol. 37, no. 8, pp. 1045—
1070, 1998.

B. S. Holla, M. K. Shivananda, M. S. Shenoy, and G. Antony, “Studies on arylfuran
derivatives. Part VII. Synthesis and characterization of some Mannich bases
carrying halophenylfuryl moieties as promising antibacterial agents,” Farmaco, vol.
53, no. 8-9, pp. 531-535, 1998.

R.crimickshank,J.P.Dnguid,B.P.Merinion and R.H.A.Swain ,Medicinal
microbiology,Vol.ll Churchill Livingstone.,Newyork, p.190 ,1975.

Daina, A., Michielin, O. & Zoete, V. SwissADME: a free web tool to evaluate
pharmacokinetics, drug-likeness and medicinal chemistry friendliness of small
molecules. Sci. Rep. 7, 42717 ,2017.

Pires, D. E. V., Blundell, T. L. & Ascher, D. B. pkCSM: Predicting Small-Molecule
Pharmacokinetic and Toxicity Properties Using Graph-Based Signatures. J. Med.
Chem. 58, 4066-4072 ,2015.

Trott, O. & Olson, A. J. AutoDock Vina: Improving the speed and accuracy of
docking with a new scoring function, efficient optimization, and multithreading. J.
Comput. Chem. 31, 455-461 ,2010.

Svane, S., Sigurdarson, J. J., Finkenwirth, F., Eitinger, T. & Karring, H. Inhibition
of urease activity by different compounds provides insight into the modulation and
association of bacterial nickel import and ureolysis. Sci. Rep. 10, 8503 ,2020.

Todd, M. J. & Hausinger, R. P. Competitive Inhibitors of Klebsiella aerogenes
Urease: Mechanisms of interaction with the nickel active site. J. Biol. Chem. 264,
15835-15842, 19809.

http://xisdxjxsu.asia VOLUME 17 ISSUE 09 61-80



http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition ISSN : 1673-064X

[36]

[37]

[38]

[39]

[40]

[41]
[42]
[43]
[44]

[45]

[46]

[47]
[48]

[49]

[50]

[51]

[52]

Saeed, A. et al. Hybrid Pharmacophoric Approach in the Design and Synthesis of
Coumarin Linked Pyrazolinyl as Urease Inhibitors, Kinetic Mechanism and
Molecular Docking. Chem. Biodivers. 14, 1700035 ,2017.

Phillips, K., Munster, D. J., Allardyce, R. A. & Bagshaw, P. F. Antibacterial action
of the urease inhibitor acetohydroxamic acid on Helicobacter pylori. J. Clin. Pathol.
46, 372-373 ,1993.

Gale, G. R. Inhibition of urease by hydroxyurea. Biochem. Pharmacol. 14, 693698
,1965.

Fisher, S. H. & Wray, L. V. Bacillus subtilis glutamine synthetase regulates its own
synthesis by acting as a chaperone to stabilize GInR-DNA complexes. Proc. Natl.
Acad. Sci. 105, 1014-1019 ,2008.

Millanao, A. R. et al. Inactivation of Glutamine Synthetase-Coding Gene gInA
Increases Susceptibility to Quinolones Through Increasing Outer Membrane Protein
F in Salmonella enterica Serovar Typhi. Front. Microbiol. 11, 428 ,2020.

Cui, W.-Q. et al. Discovery of Potential Anti-infective Therapy Targeting
Glutamine Synthetase in Staphylococcus xylosus. Front. Chem. 0, 2019.

Liu, J. & Balasubramanian, M. K. 1,3-beta-Glucan synthase: a useful target for
antifungal drugs. Curr. Drug Targets Infect. Disord. 1, 159-169 ,2001.

Lima, S. L., Colombo, A. L. & de Almeida Junior, J. N. Fungal Cell Wall:
Emerging Antifungals and Drug Resistance. Front. Microbiol. 0, 2019.
Letscher-Bru, V. & Herbrecht, R. Caspofungin: the first representative of a new
antifungal class. J. Antimicrob. Chemother. 51, 513-521 ,2003.

Monk, B. C. et al. Fungal Lanosterol 14a-demethylase: A target for next-generation
antifungal design. Biochim. Biophys. Acta Proteins Proteomics 1868, 140-206
,2020.

Garcia-Rubio, R., de Oliveira, H. C., Rivera, J. & Trevijano-Contador, N. The
Fungal Cell Wall: Candida, Cryptococcus, and Aspergillus Species. Front.
Microbiol. 0, 2020.

Pasko, M. T., Piscitelli, S. C. & Van Slooten, A. D. Fluconazole: a new triazole
antifungal agent. DICP Ann. Pharmacother. 24, 860-867,1990.

Song, M., Bode, A. M., Dong, Z. & Lee, M.-H. AKT as a Therapeutic Target for
Cancer. Cancer Res. 79, 1019-1031,20109.

Hennessy, B. T., Smith, D. L., Ram, P. T., Lu, Y. & Mills, G. B. Exploiting the
PIBK/AKT Pathway for Cancer Drug Discovery. Nat. Rev. Drug Discov. 4, 988—
1004,2005.

AKT in cancer: new molecular insights and advances in drug development.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5137819/.

Heerding, D. A. et al. Identification of 4-(2-(4-Amino-1,2,5-oxadiazol-3-yl)-1-ethyl-
7-{[(3S)-3-piperidinylmethyl]oxy}-1H-imidazo[4,5-c]pyridin-4-yl)-2-methyl-3-
butyn-2-ol (GSK690693), a Novel Inhibitor of AKT Kinase. J. Med. Chem. 51,
5663-5679 ,2008.

Zaidi, N., Swinnen, J. V. & Smans, K. ATP-Citrate Lyase: A Key Player in Cancer
Metabolism. Cancer Res. 72, 3709-3714,2012.

http://xisdxjxsu.asia VOLUME 17 ISSUE 09 61-80



http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition ISSN : 1673-064X

[53] Icard, P. et al. ATP citrate lyase: A central metabolic enzyme in cancer. Cancer Lett.
471, 125-134 ,2020.

[54] Zagelbaum, N. K., Yandrapalli, S., Nabors, C. & Frishman, W. H. Bempedoic Acid
(ETC-1002): ATP Citrate Lyase Inhibitor: Review of a First-in-Class Medication
with Potential Benefit in Statin-Refractory Cases. Cardiol. Rev. 27, 49-56 ,20109.

[55] Menendez, J. A. & Lupu, R. Fatty acid synthase and the lipogenic phenotype in
cancer pathogenesis. Nat. Rev. Cancer 7, 763—777 ,2007.

http://xisdxjxsu.asia VOLUME 17 ISSUE 09 61-80



http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition ISSN : 1673-064X

Authors:

First Author- AlphonsusD’souza, Department of Chemistry, St.Philomena’s College
(Autonomous) Mysuru- 560001,Karnataka India

First Author- VenuPrasad K.D, Department of Chemistry, St.Philomena’s College
(Autonomous) Mysuru- 560001,Karnataka India

Second Author- Lisha K.Poonacha, University of Mysore , Mysuru, Karnataka India

Third author - Prasanna Shama.K, Department of pharmacology, NGSM Institute of
pharmaceutical sciences Paneer Deralakatte Mangalore, Karnataka, India 575018

Corresponding author- AlphonsusD’souza, Department of Chemistry, St.Philomena’s

College (Autonomous) Mysuru- 560001,Karnataka India
Email: alphonsus71@gmail.com

http://xisdxjxsu.asia VOLUME 17 ISSUE 09 61-80



http://xisdxjxsu.asia/

