SUMMARY OF PROJECT COMPLETION REPORT (FINAL)

UGC MAJOR RESEARCH PROJECT
(July 2012 - December 2015)

Submitted to

UNIVERSITY GRANTS COMMISSION
BAHADUR SHAH ZAFAR MARG

NEW DELHI - 110 002

Project Title: “Synthesis & pharmacodynamic studies in the efficacy of new triazole and diketo
acid based antifungal agents”

File No.: 41-277/2012(SR) dated 16 July 2012

Principal Investigator: DR. MOHAMMAD ABID
Assistant Professor
Department of Bio-Sciences
Jamia Millia Islamia,
New Delhi-110025



Department of Biosciences

Jamia Millia Islamia
New Delhi-110025

1. Name of the Faculty/ Department: Department of Biosciences, F/o Natural Sciences

2. Project Title: “ Synthesis & pharmcodynamic studies in the efficacy of new triazole and diketo
acid based antifungal agents”

3. Pl (name, affiliation and photograph):

Dr. Mohammad Abid
Department of Biosciences

Jamia Millia Islamia, Jamia Nagar
New Delhi-110025

4. Co-PlI (if any) (name, affiliation and photograph): NA

5. Funding Agency: University Grant Commission, New Delhi
6. Amount funded: Rs. 9,85,567/-

7. Duration of the project: Three Years

8. Starting date of the Project (and date of completion of projects for projects under
category (11): 16/07/2012

9. Project objectives (max 100 words):
The main objectives of the proposed research programme are:

1. Synthesis of some diketo esters and their corresponding acids

2. Synthesis of N-2-aryl-substituted- 1 ,2,3-triazole derivatives

3. Synthesis of amino acid-triazole hybrids

4. Synthesis of triazole derivatives of natural precursors

5. Assessment of in vitro antifungal activity

6. Evaluation of toxicity effect of lead molecules by haemolytic assay as well as by MTT
assay
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Summary and Findings:

Novel 1,2,3-triazole derivatives (3a-h) synthesized of eight natural precursors (la-h) showed
promising antimicrobial activities. The reaction was carried out in following sequences, the
precursor compounds (1a-h) were converted to their respective alkyne (2a-h) followed by addition
of freshly prepared benzyl azide. Structural elucidation of all the triazole derivatives was done
using FT-IR, (1)H, (13)C NMR, mass and elemental analysis techniques. The single crystal X-ray
diffraction for 3d was also recorded. The result of in vitro anticandidal activity performed against
three different strains of Candida showed that compound 3e was found superior/comparable to
fluconazole (FLC) with ICsy values of 0.044 pg/mL against Candida albicans (ATCC 90028),
12.022 pg/mL against Candida glabrata (ATCC 90030), and 3.60 pg/mL against Candida
tropicalis (ATCC 750).
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Structure of compound 3e

Moreover, at their ICso values, compounds 3e and 3h showed <5% hemolysis which indicates the
non-toxic behavior of these inhibitors. Cytotoxicity assay was also performed on VERO cell line
and all the derivatives were found non-toxic up to the concentration of 10.0 ug/mL. The in silico
technique of 3D-QSAR was applied to establish structure activity relationship of the synthesized
compounds. The results reveal the molecular fragments that play an essential role in improving the
anticandidal activity.

Study further focused on synthesis of novel triazole—amino acid hybrids with potent in vitro and in
vivo inhibitory activity against Candida species. These novel compounds might help in overcoming

resistant to existing chemotherapies. The increasing incidence of human candidiasis and the



tendency of Candida species to become resistant to existing chemotherapies are well-recognized
health problems. Particularly, compounds named 68 and 70 showed potent in vitro activity against
fluconazole (FLC) resistant as well as sensitive clinical isolates of Candida albicans. Further
analysis includes time Kill curve analysis of lead inhibitors 68 and 70 showed their fungistatic
nature. Secretion of hydrolytic enzymes, mainly proteinases and phospholipases, decreased
considerably in the presence of 68 and 70 indicating their interference in fungal virulence. TEM
analysis of Candida cells exposed to compounds 68 and 70 clearly showed morphological changes
and intracellular damage as their possible mode of action. A mechanistic study was carried out on
the two most effective inhibitors (68 and 70), the results revealed the inhibition of ergosterol
biosynthesis thereby causing the cells to lose their integrity and viability. Cytotoxicity assay was
also performed and the results showed no cytotoxicity up to a concentration of 200 pg/mL in the
HEK293 cell line. Binding of the lead compounds were showed by in silico analysis of 68 and 70.
Their binding to a modeled C. albicans CYP51 showed critical H-bonding as well as hydrophobic
interactions with the important active site residues indicating the basis of their anti-Candida role.
Studies on the larvae of Galleria mellonella showed that the selected inhibitors (68 and 70) were
non-toxic, did not provoke an immune response and significantly reduced Candida proliferation in

Vivo.

68

70

1. The plausible mode of binding of 68 in the active site of modeledCYP51
2. The possible mode of binding of 70 in the active site of modeled CYP51;




The effect of binding of the above synthesized potent antimicrobial compound bearing 1,2,3-
triazole core and a tryptophan tail, triazole-tryptophan hybrid (TTH) with bovine serum albumin

(BSA) have been explored using various spectroscopic and molecular docking methods.
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Structure of triazole - tryptophan hybrid (TTH)

The experimental data in the study supports the fact that TTH strongly quenches the intrinsic
fluorophore of BSA by a static quenching mechanism. Time-resolved fluorescence spectra further
confirmed the involvement of static quenching for TTH-BSA system. The calculated
thermodynamic parameters; AH, AS, and AG showed that the binding process was spontaneous,
exothermic and entropy driven. Synchronous fluorescence, three-dimensional (3D) fluorescence
and circular dichroism data revealed that TTH induces the structural alteration in BSA and
enhances its stability. In silico study of TTH-BSA system showed that it binds with BSA at the site
| of subdomain IIA. Both the experimental and in silico study showed that the hydrophobic and
electrostatic interactions play a major role in TTH-BSA binding.
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Schematic representation of BSA-TTH docked structure. (a) Three-dimensional structure of BSA with
docked TTH. The image was visualized using PyMol. (b) Docked TTH and surrounding amino acid residues
of binding pocket of BSA interacting through hydrophobic interactions with TTH. (¢) Docked TTH showing
hydrogen bond with Asp254 and Asp258 residue of BSA




