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Meldrum-Based-1H-1,2,3- =K PiE IR A&7 &4 o
BEREEFRMRNETE. 4P RIS 5k

A series of novel alkyl derivatives (2-5a,b) and 1H-1,2,3-triazole analogues (7a—k)
of Meldrum’s acid were synthesized in a highly effective way by using “click”
chemistry and screened for in vitro a-glucosidase inhibitory activity to examine their
antidiabetic potential. 1H NMR, 13C-NMR, and high-resolution electrospray
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ionization mass spectra (HR-ESI-MS) were used to analyze each of the newly
synthesized compounds. Interestingly, these compounds demonstrated high to
moderate a-glucosidase inhibitory potency having an IC50 range of 4.63-80.21 uM.
Among these derivatives, compound 7i showed extraordinary inhibitory activity and
was discovered to be several times more potent than the parent compound Meldrum (1)
and the standard drug acarbose. Later, molecular docking was performed to understand
the binding mode and the binding strength of all the compounds with the target enzyme,
which revealed that all compounds are well fitted in the active site of a-glucosidase. To
further ascertain the structure of compounds, suitable X-ray single crystals of
compounds 5a, 7a, and 7h were developed and studied. The current investigation has
shown that combining 1H-1,2,3-triazole with the Meldrum moiety is beneficial.
Furthermore, this is the first time that the aforementioned activity of these compounds
has been reported.
% 8 kR : Satya Kumar Avula, Saeed Ullah, Sobia Ahsan Halim, Ajmal Khan, Muhammad U.
Anwar, RenéCsuk, Ahmed Al-Harrasi, and Ali Rostami
ACS Omega 2023 8 (28), 24901-24911
https://pubs.acs.org/doi/10.1021/acsomega.3c01291
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Hepatitis is a medical condition characterized by inflammation of the liver. It is
commonly caused by the hepatitis viruses A, B, C, D, and E. Hepatitis A virus (HAV)
is highly contagious and can spread from infected individuals, through contaminated
food, blood, or can also be water-borne. As per the statistics of World Health
Organization (WHO), HAV infects about 1.4 million individuals each year globally. In
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this research work, we have focused on identifying natural product-based potential
inhibitors for the two major enzymes of HAV namely 3C proteinase (3C(pro)) and
RNA-directed RNA polymerase (RdRP). The enzyme 3C(pro) plays an important role
in proteolytic activity that promotes viral maturation and infectivity. RNA-directed
RNA polymerase facilitate viral replication and transcription. Structure-based virtual
screening was carried out using NPACT database that contains a collection of 1574
curated plant-derived natural compounds that are validated by experiments. The
screening procedure identified the phytochemical Mulberrofuran W, which could bind
to both the targets 3C(pro) and RdRP. The phytochemical Mulberrofuran W also had
better binding affinity compared to the control compounds atropine and pyridinyl ester,
which are previously identified inhibitors of HAV 3C(pro) and RdRP, respectively. The
Mulberrofuran W bound 3C(pro) and RdRP complexes were subjected to 200 ns
molecular dynamics simulations and were found to be stable and interacting with the
active site of the enzymes throughout the course of complex MD simulations. In
addition to DFT, MMGBSA studies were also performed to validate the identified
potential inhibitor further. The identified phytochemical Mulberrofuran W can be
considered as a new potential drug candidate and could be taken up for experimental
evaluation against HAV infection.
% 8.k R: Sureshan Muthusamy, et al.
MOLECULAR DIVERSITY, JUN 2023. DOI: 10.1007/s11030-023-10679-7
He it
BIH . B FAEME T EMEAR A B WABM K GRE T ER S, Hhesd
BRI, R=E T BRI/ Fa i E

W (e E AR EAATIIRR

JUN 2023

Exploratory analysis of the chemical space is an important task in the field of
cheminformatics. For example, in drug discovery research, chemists investigate sets of
thousands of chemical compounds in order to identify novel yet structurally similar
synthetic compounds to replace natural products. Manually exploring the chemical
space inhabited by all possible molecules and chemical compounds is impractical, and
therefore presents a challenge. To fill this gap, we present ChemoGraph, a novel visual
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analytics technique for interactively exploring related chemicals. In ChemoGraph, we
formalize a chemical space as a hypergraph and apply novel machine learning models
to compute related chemical compounds. It uses a database to find related compounds
from a known space and a machine learning model to generate new ones, which helps
enlarge the known space. Moreover, ChemoGraph highlights interactive features that
support users in viewing, comparing, and organizing computationally identified related
chemicals. With a drug discovery usage scenario and initial expert feedback from a
case study, we demonstrate the usefulness of ChemoGraph.
Z 8.k R Kale, Bharat, et al.
COMPUTER GRAPHICS FORUM,42(3): 13-24 DOI: 10.1111/cgf.14807
He it
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Marinolides A and B, two new 24- and 26-membered bacterial macrolactones, were
isolated from the marine-derived actinobacterium AJS-327 and their stereostructures
initially assigned by bioinformatic data analysis. Macrolactones typically possess
complex stereochemistry, the assignments of which have been one of the most difficult
undertakings in natural products chemistry, and in most cases, the use of X-ray
diffraction methods and total synthesis have been the major methods of assigning their
absolute configurations. More recently, however, it has become apparent that the
integration of bioinformatic data is growing in utility to assign absolute configurations.
Genome mining and bioinformatic analysis identified the 97 kb mld biosynthetic
cluster harboring seven type | polyketide synthases. A detailed bioinformatic
investigation of the ketoreductase and enoylreductase domains within the multimodular
polyketide synthases, coupled with NMR and X-ray diffraction data, allowed for the
absolute configurations of marinolides A and B to be determined. While using
bioinformatics to assign the relative and absolute configurations of natural products has
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high potential, this method must be coupled with full NMR-based analysis to both
confirm bioinformatic assignments as well as any additional modifications that occur
during biosynthesis.
1% &k & : Kim, Min Cheol, et al. MARINE DRUGS, 21 (6) X #k5:367
DOI: 10.3390/md21060367 & #&-F: JUN 2023
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Cyclic peptides have emerged as a promising class oftherapeutics.However, their
de novo design remains challenging,and many cyclic peptide drugs are simply natural
products or theirderivatives. Most cyclic peptides, including the current cyclic
peptidedrugs, adopt multiple conformations in water. The ability to characterizecyclic
peptide structural ensembles would greatly aid their rationaldesign. In a previous
pioneering study, our group demonstrated thatusing molecular dynamics results to train
machine learning modelscan efficiently predict structural ensembles of cyclic
pentapeptides.Using this method, which was termed StrEAMM (Structural Ensembles
Achieved by Molecular Dynamics and Machine Learning), linear regression models
were ableto predict the structural ensembles for an independent test set with R (2) =
0.94 between the predicted populations forspecific structures and the observed
populations in molecular dynamicssimulations for cyclic pentapeptides. An underlying
assumption inthese SttEAMM models is that cyclic peptide structural preferencesare
predominantly influenced by neighboring interactions, namely,interactions between
(1,2) and (1,3) residues. Here we demonstratethat for larger cyclic peptides such as
cyclic hexapeptides, linearregression models including only (1,2) and (1,3) interactions
failto produce satisfactory predictions (R (2) = 0.47); further inclusion of (1,4)
interactions leads to moderateimprovements (R (2) = 0.75). We show thatwhen using
convolutional neural networks and graph neural networksto incorporate complex
nonlinear interaction patterns, we can achieve R (2) = 0.97 and R (2) =0.91 for cyclic

pentapeptides and hexapeptides, respectively.
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12 8%k : Hui, Tiffani, et al.
JOURNAL OF CHEMICAL THEORY AND COMPUTATION, DOI: 10.1021/acs.jctc.3c00154
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Natural Products (NP) are essential for the discovery of novel drugs and products
for numerous biotechnological applications. The NP discovery process is expensive
and time-consuming, having as major hurdles dereplication (early identification of
known compounds) and structure elucidation, particularly the determination of the
absolute configuration of metabolites with stereogenic centers. This review
comprehensively focuses on recent technological and instrumental advances,
highlighting the development of methods that alleviate these obstacles, paving the way
for accelerating NP discovery towards biotechnological applications. Herein, we
emphasize the most innovative high-throughput tools and methods for advancing
bioactivity screening, NP chemical analysis, dereplication, metabolite profiling,
metabolomics, genome sequencing and/or genomics approaches, databases,
bioinformatics, chemoinformatics, and three-dimensional NP structure elucidation..
1% 8% k. Susana P Gaudécio, et al.
Mar Drugs, 2023, 21(5):308. doi: 10.3390/md21050308.
https://pubmed.ncbi.nIm.nih.gov/37233502/
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NRBRFEZEH 1 (hURATL) FHIF A B LI A0 v M YAy

Hyperuricemia is a disease caused by disorder of purine metabolism, mainly due
to insufficient renal excretion of uric acid. Urate transporter 1 (URAT1) is the most
widely studied target of urate transporters, and used for uric acid (UA) reabsorption.
This study used the AlphaFold2 algorithm to predict the structure of URATL. Virtual
screening and biological evaluation were used to discover novel URATL1 inhibitors that
target the critical amino acids. Seven compounds were screened from the T2220
database and validated as URATL1 inhibitors by cell biology experiments. The 1C50
values of benbromarone, NP023335, TN1148, and TN1008 were 6.878, 18.46, 24.64,
and 53.04 uM, respectively. Molecular dynamics simulation was used to investigate the
binding mechanism of URAT1 to NP023335, which forms stable contact with Ser35,
Phe365, and Argd77. These interactions are essential for maintaining the biological
activity of NP023335. The three compounds' pharmacokinetic characteristics were
predicted, and NP023335's properties matched those of an empirical medication with
the benefits of high solubility, low cardiotoxicity, good membrane permeability, and
oral absorption. The natural product NP023335 will serve as a promising hit compound
for facilitating the further design of novel URAT1 inhibitors.

2 8.k : Yacong Yang, et al. RSC Advances, 2023,(6), in press.
https://pubs.rsc.org/en/content/articlelanding/2023/ra/d2ra07193b#!
HeF Pk
ERAALFRHER T miz AT & G M) F ST RN A58 F40 K o

ANTER: RARFILRKIB BRI FER

2023-05-26

Nature is full of a bundle of medicinal substances and its product perceived as a
prerogative structure to collaborate with protein drug targets. The natural product’s (NPs)
structure heterogeneity and eccentric characteristics inspired scientists to work on natural
product-inspired medicine. To gear NP drug-finding artificial intelligence (Al) to confront
and excavate unexplored opportunities. Natural product-inspired drug discoveries based
on Al to act as an innovative tool for molecular design and lead discovery. Various

models of machine learning produce quickly synthesizable mimetics of the natural

11
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products templates. The invention of novel natural mimetics by

computer-assisted technology provides a feasible strategy to get the natural product with

products

defined bio-activities. Al’s hit rate makes its high importance by improving trail patterns
such as dose selection, trail life span, efficacy parameters, and biomarkers. Along these
lines, Al methods can be a successful tool in a targeted way to formulate advanced

medicinal applications for natural products. ‘Prediction of future of natural product based

drug discovery is not magic, actually its artificial intelligence’

e IRe .

12 &k % : Shefali Aroraet al. Journal of Biomolecular Structure and Dynamics
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