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Abstract: 

Aim and Objectives: Some novel 5-Amino-Salicylic Acid derivatives were synthesized by using 3-
methyl-2-thiophenecarboxaldehyde as an starting material and followed by N,N-
dicyclohexylcarbodiimide. Methods: In silico ADMET study has been applied for selection of ideal 
(according to Lipinski rule) novel drug moiety for synthesis. Results: The newly synthesized 
derivatives were confirmed by elemental analysis, mass, IR and NMR spectroscopy. 
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Introduction 

Salicylic acid (SA) derivatives are widely used in 
the treatment of a wide range of diseases. 
Acetylsalicylic acid is the most commonly used 
drug in the world, 4-Aminosalicylic acid (4-ASA) 
was historically used as a systemic ant 
tuberculosis drug, and diflunisal is a powerful 
pain reliever and antipyretic. 5-Aminosalicylic 
acid (5-ASA), which was first synthesized at the 
end of the nineteenth century and used to make 
azo dyes, was later discovered to be a very 
valuable medicinal agent as well as a component 
of many biologically active agents. For 
pharmacological activity, 5-ASA is not 
metabolized to salicylic acid. It is not regarded 
as a true salicylate.. 5-ASA, unlike other 
salicylates, does not cause upper gastrointestinal 
(GI) side effects. Furthermore, it was discovered 
to be particularly beneficial in the treatment of 
inflammatory bowel disease (IBD). Since we are 

interested in this compound and its derivatives, 
it is unique among salicylates and has a wide 
range of biological activities including anti-
inflammatory, analgesic, neuroprotective, and 
antitumor properties. 

Results and Discussion  

Chemistry  

Scheme 1 depicts the synthetic route for novel 
derivatives. The formation of Schiff bases and 
the coupling reaction are two steps that result in 
novel derivatives. A Schiff base is a nitrogen 
analogue of an aldehyde or ketone that has the 
C=O group replaced by the C=N-R group. 
Condensation of an aldehyde or ketone with a 
primary amine produces it. 

Because amines are basic and tend to convert 
carboxylic acids to their highly unreactive 
carboxylates, direct conversion of a carboxylic 
acid to an amide is difficult. The carboxylic acid 

  
 
  



Neuro Quantology | September 2022 | Volume 20 | Issue 9 | Page 3936-3944 | doi: 10.14704/nq.2022.20.9.NQ44449 
Sagar Ashok Jadhav, Dr. Dhanya B. Sen, Dr. Ashim Kumar Sen, Mr. Ashish P. Shah/ Synthesis and Spectral analysis of some novel 5-Amino-
Salicylic Acid derivatives and their In-silico ADMET studies 

 

3937 

reacts with the DCC molecule to form a good 
leaving group, which is then displaced by an 
amine during nucleophilic substitution. DCC 

induced coupling, resulting in the formation of 
an amide linkage is an important reaction in the 
synthesis of peptides. 
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Scheme 1.-Synthesis of some novel 5-Amino-Salicylic Acid derivatives. 

 Where,        

Table 1 : Novel 5-ASA derivatives containing amines 

Compound Amines Compound Amines 

 

 

A9 
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Table 2 : List of compounds synthesized  (A9 to A15) 

Sr. 
No. 

RNH2(AMINE) Chemical name Derivatives 

A9 

CH3

NH2

Ethylamine  

N-ethyl-2-hydroxy-5-{[(E)-(3-
methylthiophen-2-

yl)methylidene]amino}benzamide 

 

NOH

NH

O

S

CH3

CH3

 

A10 CH3 NH2

Methylamine  

2-hydroxy-N-methyl-5-{[(E)-(3-
methylthiophen-2-

yl)methylidene]amino}benzamide 

 

NOH

NH

O

S

CH3

CH3

 

A11 

O

NH2

Furfurylamine  

N-(furan-2-ylmethyl)-2-hydroxy-
5-{[(E)-(3-methylthiophen-2-

yl)methylidene]amino}benzamide 

 

NOH

NH

O

S

CH3

O

 

A12 CH3NH2

Butylaminne  

N-butyl-2-hydroxy-5-{[(E)-(3-
methylthiophen-2-

yl)methylidene]amino}benzamide 

 

NOH

NH

O

S

CH3

CH3
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A13 
CH3

NH2

Propylamine  

2-hydroxy-5-{[(E)-(3-
methylthiophen-2-

yl)methylidene]amino}-N-
propylbenzamide 

 

NOH

NH

O

S

CH3

CH3

 

A14 NH2

Cyclopropylamine 

N-cyclopropyl-2-hydroxy-5-{[(E)-
(3-methylthiophen-2-

yl)methylidene]amino}benzamide 

 

NOH

NH

O

S

CH3

 

A15 NH2

Br

Br

Br

2,4,6-tribromoaniline
 

 

2-hydroxy-5-{[(E)-(3-
methylthiophen-2-
yl)methylidene]amino}-N-(2,4,6-
tribromophenyl)benzamide  

NOH

NH

O

S

CH3

Br

Br

Br

 

 

Table 3: Physicochemical Data of Synthesized compounds (A9-A15) 

Compound Molecular 
formula 

Molecular 
Weight 
g/mol 

 
M.P. 
range 
(0C) 

 

Mobile phase *RF 
value 

A9 C15H16N2O2S 288.36 238-240 Methanol:Ethyl 
acetate:Water:7:3:1 

0.1 to 
1.00 

A10 C14H14N2O2S 274.34 240-242 Methanol:Ethyl 
acetate:Water:7:3:1 

0.1 to 
1.00 

A11 C18H16N2O3S 340.40 240-242 Methanol:Ethyl 
acetate:Water:7:3:1 

0.1 to 
1.00 

A12 C17H20N2O2S 316.42 238-240 Methanol:Ethyl 
acetate:Water:7:3:1 

0.1 to 
1.00 

A13 C16H18N2O2S 302.39 240-242 Methanol:Ethyl 
acetate:Water:7:3:1 

0.1 to 
1.00 

A14 C16H16N2O2S 300.38 244-246 Methanol:Ethyl 
acetate:Water:7:3:1 

0.1 to 
1.00 

A15 C19H13Br3N2O2S 573.045 238-240 Methanol:Ethyl 
acetate:Water:7:3:1 

0.1 to 
1.00 
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Predictions of pharmacokinetics (ADME)  

Molsoft, Molinspiration, and Swiss ADME tools were used to predict ADME characteristics of bioactive 
molecules. This method computes pharmacokinetic and toxicological participants based on the 
compound's construction. 

Table 1: In silico ADMET screening for synthesized compound 

Compound M.F. M.W. nHBA nHBD logP TPSA 

(A0) 

Rule of 
Five 

Accepted 
values 

-------------- <500 

g/mol 

<5 <10 <5 <110 Max 4 

A9 C15H16N2O2S 288.36 2 3 3.67 50.24 4 

A10 C14H14N2O2S 274.34 2 3 3.16 50.77 4 

A11 C18H16N2O3S 340.40 2 4 4.74 58.09 4 

A12 C17H20N2O2S 316.42 2 3 4.79 50.46 4 

A13 C16H18N2O2S 302.39 2 3 4.26 50.46 4 

A14 C16H16N2O2S 300.38 2 3 3.86 50.40 4 

A15 C19H13Br3N2O2S 573.045 2 4 6.45 47.63 2 

Schiff base C13H11NO3S 261.30 2 4 3.79 54.34 4 

 

EXPERIMENTAL 

The chemicals used in the present work were AR 
grade and LR grade, purchased from Sigma 
Aldrich, Loba Chemie and used as for 
preparation of novel derivatives. The list of 
chemicals used were 5-aminosalicylic acid, 
methanol, acetic acid, 3-methyl-2-
thiophenecarboxaldehyde, N,N-
dicyclohexylcarbodiimide, , Cyclopropylamine, 
ethanolamine, ethylamine, Furfurylamine, 
methylamine, n-butylamine, n-propylamine, etc. 
The water  used was double distilled deionised 
water. 

 

General procedure: 

Step-1. Synthesis of Schiff base:- 

5-ASA (9.7 mmol) was dissolved in 15ml 
methanol in a beaker. (9.7 mmol) of 3-methyl-2-
thiophenecarboxaldehyde was dissolved in 15ml 
methanol. Mix both solution in round bottom 
flask and 3-4 drop of acetic acid was also added. 
Reflux it for about 21/2 hour. Reaction mixture 
was cooled to room temperature and placed in 
refrigerator for 24 hr. the precipitate solid was 
filtered and washed with methanol.  

 

Step-2. Synthesis of 5ASA  derivatives:- 

To a magnetically stirred solution of carboxylic 
acid (1 mmol) in H2O was added 1 mmol of N,N-
dicyclohexylcarbodiimide and the reaction 
mixture was stirred at room temperature for 1 h 
after this period, the amine (1 mmol) was added 
and the reaction mixture was stirred at room 
temperature for the indicated time until the 
starting materials were totally consumed as 
checked by TLC. Then, the solvent was separated 
by filtration and the solid washed several times 
with water in order to remove the by-product 
diisopropyl urea (DIU). 

 

Identification and characterization of 
synthesized products: 

The synthesized compounds were scaled for 
yield and purified by recrystallization with 
suitable solvent system. The purified 
compounds were assigned for physical constant 
determination and further subjected for spectral 
analysis like Infrared spectroscopy, Nuclear 
magnetic resonance spectroscopy and Mass 
spectroscopy. 
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Spectral Data: 

A9: N-ethyl-2-hydroxy-5-{[(E)-(3-
methylthiophen-2-
yl)methylidene]amino}benzamide 

IR (cm-1): 1570.74 (C=O), 3357.46(N-H), 
2752.89 (Aromatic C-H), 3480.88 (O-H), 1098.26 
(C-S) 

1H NMR (500 MHz, Chloroform-d) δ 11.78 (s, 
1H), 8.62 (s, 1H), 7.73 (d, J = 2.3 Hz, 1H), 7.26 – 
7.19 (m, 1H), 7.14 (dd, J = 8.7, 2.0 Hz, 1H), 6.99 – 
6.93 (m, 2H), 3.36 (qd, J = 6.3, 4.3 Hz, 2H), 1.26 
(t, J = 6.2 Hz, 3H). 

Theoretical Mass : 288.36   
    

Observed Mass : 290.0015 

 

A10: 2-hydroxy-N-methyl-5-{[(E)-(3-
methylthiophen-2-

yl)methylidene]amino}benzamide 

IR (cm-1): 1701.87 (C=O), 3099.05(N-H), 
2985.27 (Aromatic C-H), 3345.89 (O-H), 1026.91 
(C-S) 

1H NMR (500 MHz, Chloroform-d) δ 11.81 (s, 
1H), 8.62 (s, 1H), 7.71 (d, J = 2.3 Hz, 1H), 7.14 
(dd, J = 8.7, 2.0 Hz, 1H), 6.99 – 6.93 (m, 2H), 6.75 
(q, J = 4.9 Hz, 1H), 2.91 (s, 1H). 

Theoretical Mass : 274.34   
    

Observed Mass :282.1025 

 

A11: N-(furan-2-ylmethyl)-2-hydroxy-5-{[(E)-
(3-methylthiophen-2-
yl)methylidene]amino}benzamide 

IR (cm-1): 1678.73 (C=O), 3374.82(N-H), 
2923.56 (Aromatic C-H), 3461.6 (O-H), 1148.4 
(C-S) 

1H NMR (500 MHz, Chloroform-d) δ 11.78 (s, 
1H), 8.62 (s, 1H), 7.73 (d, J = 2.3 Hz, 1H), 7.62 (t, J 
= 4.8 Hz, 1H), 7.30 (t, J = 1.6 Hz, 1H), 7.14 (dd, J = 
8.7, 2.0 Hz, 1H), 6.99 – 6.93 (m, 2H), 6.31 – 6.23 
(m, 2H), 4.69 – 4.65 (m, 2H). 

Theoretical Mass : 340.40   
    

Observed Mass :331.08 

 

A12: N-butyl-2-hydroxy-5-{[(E)-(3-
methylthiophen-2-
yl)methylidene]amino}benzamide 

IR (cm-1): 1634.38 (C=O), 3366.14(N-H), 
2767.35 (Aromatic C-H), 3481.85 (O-H), 1048.12 
(C-S) 

1H NMR (500 MHz, Chloroform-d) δ 11.78 (s, 
1H), 8.62 (s, 1H), 7.73 (d, J = 2.3 Hz, 1H), 7.60 (t, J 
= 4.9 Hz, 1H), 7.14 (dd, J = 8.7, 2.0 Hz, 1H), 6.99 – 
6.93 (m, 2H), 3.32 (td, J = 5.8, 4.8 Hz, 2H), 1.57 
(p, J = 6.0 Hz, 2H), 1.36 (h, J = 6.5 Hz, 2H), 0.92 (t, 
J = 6.7 Hz, 3H). 

Theoretical Mass : 316.42   
    

Observed Mass : 316.1208 

 

A13: 2-hydroxy-5-{[(E)-(3-methylthiophen-2-
yl)methylidene]amino}-N-propylbenzamide 

IR (cm-1): 1650.77 (C=O), 3246.57(N-H), 
2979.48 (Aromatic C-H), 3648.66 (O-H), 1099.23 
(C-S) 

1H NMR (500 MHz, Chloroform-d) δ 11.78 (s, 
1H), 8.62 (s, 1H), 7.73 (d, J = 2.3 Hz, 1H), 7.63 (t, J 
= 4.9 Hz, 1H), 7.14 (dd, J = 8.7, 2.0 Hz, 1H), 6.99 – 
6.93 (m, 2H), 3.29 (q, J = 5.3 Hz, 2H), 1.55 (qt, J = 
7.3, 5.3 Hz, 2H), 0.83 (t, J = 7.1 Hz, 3H). 

Theoretical Mass :302.39   
    

Observed Mass : 302.1125 

 

A14: N-cyclopropyl-2-hydroxy-5-{[(E)-(3-
methylthiophen-2-
yl)methylidene]amino}benzamide 

IR (cm-1): 1654.62 (C=O), 3235(N-H), 2954.41 
(Aromatic C-H), 3580.31 (O-H), 1092.48 (C-S) 

1H NMR (500 MHz, Chloroform-d) δ 11.78 (s, 
1H), 8.62 (s, 1H), 7.75 (d, J = 2.0 Hz, 1H), 7.43 (d, 
J = 7.2 Hz, 1H), 7.14 (dd, J = 8.7, 2.0 Hz, 1H), 6.99 
– 6.93 (m, 2H), 3.18 (dp, J = 7.2, 4.8 Hz, 1H), 0.93 
(dd, J = 10.8, 4.7 Hz, 2H), 0.68 (dd, J = 10.7, 4.6 
Hz, 2H). 

Theoretical Mass : 300.38   
    

Observed Mass : 300.0927 
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A15: 2-hydroxy-5-{[(E)-(3-methylthiophen-2-
yl)methylidene]amino}-N-(2,4,6-
tribromophenyl)benzamide 

IR (cm-1): 1806.97 (C=O), 3227.29(N-H), 
2959.23 (Aromatic C-H), 3838.61 (O-H), 1076.08 
(C-S), 667.25 (C-Br) 

1H NMR (500 MHz, Chloroform-d) δ 11.72 (s, 
1H), 10.52 (s, 1H), 8.62 (s, 1H), 7.71 (d, J = 4.9 
Hz, 3H), 7.14 (dd, J = 8.7, 2.0 Hz, 1H), 6.99 – 6.93 
(m, 2H). 

Theoretical Mass : 569.82   
    

Observed Mass : 571.0895 

 

Conclusion 

The current study reveals the synthesis of some 
novel 5-Amino-Salicylic Acid derivatives by 
using 3-methyl-2-thiophenecarboxaldehyde as 
an starting material and followed by N,N-
dicyclohexylcarbodiimide. The newly 
synthesized derivatives were confirmed by 
elemental analysis, mass, IR and NMR 
spectroscopy. 

References:    

1. Schroeder KW, Tremaine WJ, Ilstrup DM. 
Coated oral 5-aminosalicylic acid therapy 
for mildy to moderately active Ulcerative 
Colitis. The new Engaland Journal of 
Medicine1987; 317(26); 1625-1629. 

2. Tsai LH, Harlow E, Meyerson M "Isolation of 
the human cdk2 gene that encodes the cyclin 
A- and adenovirus E1A-associated p33 
kinase". Nature1991. 353 (6340):174  

3. Zhao J, Kennedy BK, Lawrence BD, Barbie 
DA, Matera AG, Fletcher JA, Harlow E 
(September). "NPAT links cyclin E-Cdk2 to 
the regulation of replication-dependent 
histone gene transcription". Genes & 
Development2000:14(18);2283–97 

4. Berthet C, Aleem E, Coppola V, Tessarollo L, 
Kaldis P. "Cdk2 knockout mice are 
viable". Current Biology.2003;13(20);1775–
85 

5. Echalier A, Endicott JA, Noble ME. "Recent 
developments in cyclin-dependent kinase 
biochemical and structural 
studies". Biochimica et Biophysica Acta 
(BBA) - Proteins and 
Proteomics.2004;1804(3);511–9.  

6. Su TT, Stumpff J. "Promiscuity rules? The 
dispensability of cyclin E and 
Cdk2". Science's STKE. 2004 (224):11 

7. Bartek J, Lukas C, Lukas J. "Checking on DNA 
damage in S phase". Nature Reviews. 
Molecular Cell Biology2004;5(10);792–
804.  

8. Cobrinik D. "Pocket proteins and cell cycle 
control". Oncogene2005;24(17): 2796–809 

9. Giacinti C, Giordano A. "RB and cell cycle 
progression". Oncogene2006;25(38):5220–
7 

10. Satyanarayana A, Kaldis. "Mammalian cell-
cycle regulation: several Cdks, numerous 
cyclins and diverse compensatory 
mechanisms". Oncogene2009:28(33); 
2925–2939. 

11. Wada K, Tanaka H, Maeda K, Inoue T, Noda 
E, Amano R, Kubo N, Muguruma K, Yamada 
N, Yashiro M . “Vitamin D receptor 
expression is associated with colon cancer 
in ulcerative colitis” Oncology Reports2009. 
22: 1021-1025.  

12. Echalier A, Endicott JA, Noble ME. "Recent 
developments in cyclin-dependent kinase 
biochemical and structural 
studies". Biochimica et Biophysica Acta 
(BBA) - Proteins and 
Proteomics2010;1804(3);511–9 

13. London CA. Kinase dysfunction and kinase 
inhibitors. Vet Dermatol.2013;24(1):181-
187.  

14. Malumbres M. "Cyclin-dependent 
kinases". Genome Biology2014;15(6): 122 

15. Gopinathan L, Tan SL, Padmakumar VC, 
Coppola V, Tessarollo L, Kaldis P . "Loss of 
Cdk2 and cyclin A2 impairs cell 
proliferation and tumorigenesis". Cancer 
Research2014;74(14);3870–9.  

16. Rastelli G, Anighoro A, Chripkova M, 
Carrassa L, Broggini M. "Structure-based 
discovery of the first allosteric inhibitors of 
cyclin-dependent kinase 2". Cell 
Cycle2014;13(14);2296–305 

17. The molecular basis of cancer. Mendelsohn, 
John, 1936-, Gray, Joe W.,, Howley, Peter M.,, 
Israel, Mark A.,, Thompson, Craig (Craig B.) 
(Fourth ed.). Philadelphia, PA. 2015 

18. Roskoski R. Jr. A historical overview of 
protein kinases and their targeted small 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC316937
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC316937
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC316937
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3242733
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3242733
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3242733
https://doi.org/10.1038%2Fsj.onc.1208619
https://doi.org/10.1038%2Fsj.onc.1208619
https://doi.org/10.1038%2Fsj.onc.1209615
https://doi.org/10.1038%2Fsj.onc.1209615
https://doi.org/10.1038%2Fonc.2009.170
https://doi.org/10.1038%2Fonc.2009.170
https://doi.org/10.1038%2Fonc.2009.170
https://doi.org/10.1038%2Fonc.2009.170
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4097832
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4097832
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4102624
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4102624
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4102624
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4111683
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4111683
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4111683


Neuro Quantology | September 2022 | Volume 20 | Issue 9 | Page 3936-3944 | doi: 10.14704/nq.2022.20.9.NQ44449 
Sagar Ashok Jadhav, Dr. Dhanya B. Sen, Dr. Ashim Kumar Sen, Mr. Ashish P. Shah/ Synthesis and Spectral analysis of some novel 5-Amino-
Salicylic Acid derivatives and their In-silico ADMET studies 

 

3943 

molecule inhibitors. Pharmacol 
Res.2015;100;1-23.  

19. Lee J, Jeong S, Park JH, Lee CR, Ku CR, Kang 
SW. Aberrant expression of COT is related 
to recurrence of papillary thyroid cancer. 
Medicine2015;94(6);548. 

20. Cicenas J, Kalyan K, Sorokinas A, Stankunas 
E, Levy J, Meskinyte I, Stankevicius V, 
Kaupinis A, Valius M.  "Roscovitine in cancer 
and other diseases". Annals of Translational 
Medicine2015;3(10);135 

21. Brown NR, Korolchuk S, Martin MP, Stanley 
WA, Moukhametzianov R, Noble ME, 
Endicott JA. "CDK1 structures reveal 
conserved and unique features of the 
essential cell cycle CDK". Nature 
Communications2015;6;6769 

22. Kerur S, Alagawadi K, Zhu H, Manvi F. 
Synthesis, Evaluation and Molecular 
Docking Study of Some New 2-[(2,5-
Disubstitutedanilino) Phenyl] Acetic Acid 
Derivatives. Indian Journal of 
Pharmaceutical Education and 
Research2016; 50(3); 466-471. 

23. Sethi R, Arora S, Saini D, Jain S. Synthesis, 
Characterization, Molecular Docking Studies 
and Antimicrobial Evaluation of N-
Benzimidazol-1-Yl-Methyl-Benzamide 
Derivatives. Indian Journal of 
Pharmaceutical Education and 
Research2016; 50(3);424-434. 

24. Pellerano M, Tcherniuk S, Perals C, Ngoc 
Van TN, Garcin E, Mahuteau-Betzer F, 
Teulade-Fichou MP, Morris MC. "Targeting 
Conformational Activation of CDK2 
Kinase". Biotechnology 
Journal2017;12(8);1-20 

25. Whittaker SR, Mallinger A, Workman P, 
Clarke PA (May). "Inhibitors of cyclin-
dependent kinases as cancer 
therapeutics". Pharmacology & 
Therapeutics2017;173;83–105. Kalirajan R, 
Sankar S, Jubie S, Gowramma B. Molecular 
Docking studies and in-silico ADMET 
Screening of Some novel Oxazine 
substituted 9-Anilinoacridines as 
Topoisomerase II Inhibitors. Indian Journal 
of Pharmaceutical Education and 
Research2017;51(1);110-115 

26. Swain SS,  Paidesetty SK, Padhy RN, Singh 
PK.  Computational Approach for Locating 
Effective Cyanobacterial Compounds 

against Mycobacterium Tuberculosis. Indian 
Journal of Pharmaceutical Education and 
Research2017; 51(2); 466-471.302-311. 

27. Patil SM, Asgaonkar KD, Chitre TS, Kinikar 
A, Kharat AC, Bhoirekar V, Athavale M, 
Katkar M. Comparative Study of Various 
Non-Nucleoside Reverse Transcriptase 
Inhibitors on Different Reverse 
Transcriptase Enzyme. Indian Journal of 
Pharmaceutical Education and 
Research2017; 51(48);5722-5728. 

28. Wood DJ, Korolchuk S, Tatum NJ, Wang LZ, 
Endicott JA, Noble ME, Martin MP 
. "Differences in the Conformational Energy 
Landscape of CDK1 and CDK2 Suggest a 
Mechanism for Achieving Selective CDK 
Inhibition". Cell Chemical 
Biology2018;26(1);121–130. 

29. Caruso JA, Duong MT, Carey JP, Hunt KK, 
Keyomarsi. "Low-Molecular-Weight Cyclin E 
in Human Cancer: Cellular Consequences 
and Opportunities for Targeted 
Therapies". Cancer 
Research2018;78(19):5481–5491.  

30. Wood DJ, Korolchuk S, Tatum NJ, Wang LZ, 
Endicott JA, Noble ME, Martin MP. 
"Differences in the Conformational Energy 
Landscape of CDK1 and CDK2 Suggest a 
Mechanism for Achieving Selective CDK 
Inhibition". Cell Chemical 
Biology2018;26(1);121–130 

31. Caruso JA, Duong MT, Carey JP, Hunt KK, 
Keyomarsi K. "Low-Molecular-Weight 
Cyclin E in Human Cancer: Cellular 
Consequences and Opportunities for 
Targeted Therapies". Cancer Research. 
2018;78(19);5481–5491 

32. Xia P, Liu Y, Chen J, Coates S, Liu D, Cheng Z 
(October). "Inhibition of cyclin-dependent 
kinase 2 protects against doxorubicin-
induced cardiomyocyte apoptosis and 
cardiomyopathy". The Journal of Biological 
Chemistry2018;293(51);19672–19685.  

33. Singh R, Ganguly S. Design, Synthesis and 
Evaluation of Some Novel 1-phenyl-3-(5-
phenyl-1H-imidazol-1-yl) Thiourea 
Derivatives as Anti-HIV Agents. Indian 
Journal of Pharmaceutical Education and 
Research2018; 52(4); 655-666. 

34.  Hemalatha CN, Muthkumar VA.  Application 
of 3D QSAR and Docking Studies in 
Optimization of Perylene diimides as Anti 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4486920
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4486920
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4413027
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4413027
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4413027
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6141011
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6141011
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6141011
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6344228
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6344228
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6344228
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6344228
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6168358
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6168358
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6168358
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6168358
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6344228
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6344228
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6344228
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6344228
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6168358
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6168358
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6168358
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6168358
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6314117
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6314117
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6314117
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6314117


Neuro Quantology | September 2022 | Volume 20 | Issue 9 | Page 3936-3944 | doi: 10.14704/nq.2022.20.9.NQ44449 
Sagar Ashok Jadhav, Dr. Dhanya B. Sen, Dr. Ashim Kumar Sen, Mr. Ashish P. Shah/ Synthesis and Spectral analysis of some novel 5-Amino-
Salicylic Acid derivatives and their In-silico ADMET studies 

 

3944 

Cancer Agent. Indian Journal of 
Pharmaceutical Education and 
Research2018; 52(4); 666-674. 

35.  Hussain A, Verma CK. A Combination of 
Pharmacophore Modeling, Molecular 
Docking and Virtual Screening Study 
Reveals 3,5,7-Trihydroxy-2-(3,4,5-
trihydroxyphenyl)- 4H-Chromen-4-One as a 
Potential Anti-Cancer Agent of COT Kinase. 
Indian Journal of Pharmaceutical Education 
and Research2018;52(4); 699-706. 

36.  Kumar S, Aghara JC, Alex AT, Aranjani JM, 
Joesph A.  Novel Quinolone Substituted 
Quinazolin-4(3H)-Ones as Anti-
Inflammatory, Anticancer Agents: Synthesis 
and Biological Screening. . Indian Journal of 
Pharmaceutical Education and 
Research2018; 52(4); 5268-5277. 

37.  Modi SJ, Kulkarni VM. Quinazoline 
Derivatives as Anticancer Agents: QSAR, 
Molecular Docking and in silico 
Pharmacokinetic Prediction. . Indian Journal 
of Pharmaceutical Education and 
Research2018; 52(4); 5309-5325. 

38.  Dexin Xu, Jing Yang, Wenchen Yu, Jie Wei.  
Anthocyanins from Black Chokeberry 
Delayed Ageing-related Degenerative 
Changes in the Heart. . Indian Journal of 
Pharmaceutical Education and 
Research2019; 53(1); 112-116. 

39.  Rajamma1 DB, Iyer CR, Madar IH, 
Karunakar P.  Identification of (1E, 3E)-1, 3-

bis [(2-hydroxy- 1-naphthyl) methylene] 
Urea as Mutated MAP Kinase P38 Inhibitor 
through Reverse Pharmacophore Mapping 
Approach: Green Synthesis, 
Characterisation and in silico Docking 
analysis. Indian Journal of Pharmaceutical 
Education and Research2019; 53(2); 276-
284. 

40. Patil VS, Biradar PR, Attar V, Khanel P.  In 
silico Docking Analysis of Active 
Biomolecules from Cissus quadrangularis L. 
against PPAR-γ. Indian Journal of 
Pharmaceutical Education and 
Research2019; 53(3); 5332-5337. 

41. Sardo HS, Saremnejad F, Bagheri S, Akhgari, 
Garekani A, Sadgedgi F. A review on 5-
aminosalicylic acid colon-targeted oral drug 
delivery systems. International Journal of 
Pharmaceutics2019; 558: 367-379. 

42. Rodrigues J, Hullatti K, Jalalpure S, Khanal P.  
In-vitro Cytotoxicity and in silico Molecular 
Docking of Alkaloids from Tiliacora 
acuminate. Indian Journal of Pharmaceutical 
Education and Research2020; 54(2); 5295-
5300. 

43. Kumar KS, Rao AL, Reddy DRS.  Design, 
Synthesis, Hypoglycemic Activity and 
Molecular Docking Studies of 3-substituted-
5- [(furan-2-yl)-methylene]-thiazolidine-
2,4-dione Derivatives. Indian Journal of 
Pharmaceutical Education and 
Research2021; 55(1); 266-275. 

 


