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Photoredox/Lewis Acid Mediated Enantioselective Synthesis of
Bicyclo[2.1.1]hexane: as a Benzene Bioisosteres

Purusattam Dey , Souvik Agasti, Sujay Dewan, Sudipta Paul, and Biplab Maji*

Indian Institute of Science Education and Research, Kolkata
Nadia, West Bengal- 741246

Abstract:

Increasing the proportion of sp3 carbons together with the introduction of stereocenters contributes
to greater molecular complexity, which is frequently linked to improved prospects in drug discovery.
Within this framework, three-dimensional (3D) bridged scaffolds have attracted significant interest in
medicinal chemistry. In particular, bicyclo[2.1.1]hexanes (BCHs) are emerging as valuable 3D
bioisosteres for benzene. Nevertheless, efficient approaches for preparing enantioenriched and
highly substituted BCH derivatives are still underexplored. Here, using a synergistic photoredox and
Lewisbdéds acid catalysis approach, the met hod
olefins, producing BCHs with high yields and excellent enantioselectivity (up to 98% yield, 99% ee).
The reaction employs a chiral Feng ligand and lanthanides salt as a Lewis acid, with optimized
conditions in 1,2-dichloroethane at room temperature, using minimal electron donor and acrylate.
This mild, versatile method tolerates various functional groups, avoids carbocation-related side
reactions, and enables easy product transformation. Mechanistic studies highlight the cooperative
role of photoredox catalysis and Lewisds aci
making this a promising strategy for creating complex, chiral bioisosteres for pharmaceutical
applications.
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Visible -light -Mediated Dual Catalytic Spiro Annulation of 2 -Aryl
Quinazolin -4(3H)-ones with N-Substituted Maleimides

Amol B. Kirwale ,2* Rajesh T. Bhawale,® and Umesh A. Kshirsagar?

®Department of Chemistry, Indian Institute of Technology Indore, Khandwa Road, Indore 453552,
INDIA.

Abstract:

Visible light-induced, dehydrogenative spiro annulation of 2-aryl quinazolin-4(3H)-ones with
maleimides has been achieved at ambient condition by merging Rh(lll)-catalysis with photo-redox
catalysis. Various spiro-cyclized quinazolinone derivatives were synthesised with a broad substrate
scope in up to 92% vyields at room temperature. A further mechanistic study involving control
experiments, UV spectroscopy, light on-off experiments, kinetic isotope effect (KIE) study, H/D
labelling study, and hydrogen peroxide detection tests has been explored. The present
methodology was demonstrated to be effective for scale-up synthesis, enabling the efficient
generation of the spirocyclic product.
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Electrocatalytic Azido -Hydroxylation of Olefins

Uttam Patra , Dr. Anup Bhunia’
Department of Chemistry, Indian Institute of Technology Hyderabad, IITH Rd, near NH-65,
Sangareddy, Kandi, Telangana 502285

Abstract:

Azido alcohols are important synthetic precursors to amino alcohols and nitrogenZontaining
heterocycles. Traditionally, amino alcohols are prepared via ringzdpening reactions of the
corresponding epoxides or through nucleophilic substitution of haloalcohols. A major limitation of
these conventional methodologies is the requirement for preZunctionalization of the starting
materials. However, the direct olefin difunctionalization offers an attractive strategy for the synthesis
of azido alcohols from readily available and unactivated alkenes. In general, radical azidation of
alkenes through photocatalysis or electrocatalysis results in diazidation.! Here, we report a new
electrocatalytic method for the direct vicinal azidozydroxylation of olefins, providing a highly
efficient and environmentally friendly alternative for accessing azido alcohols from simple alkene
precursors. This approach avoids preZunctionalization, minimizes waste generation, and operates
under mild conditions, thus offering significant advantages over existing methods. The successful
one-pot synthesis of b-azido alcohols in an aqueous medium using simple graphite electrodes
represents a significant advancement in green chemistry. In this transformation, water serves both
as the solvent and as a reactant. The reaction proceeds via a radical-polar crossover mechanism.
In addition to water, alcohols such as methanol or ethanol also act as a reagent as well as a solvent
to derive the corresponding ether products. In synthetic chemistry, azido alcohols represent a
valuable class of chemical building blocks (synthons). They play a critical role in the synthesis of
pharmaceuticals, biologically active compounds, and other fine chemicals, notably through
applications such as click chemistry.?® Traditional synthetic approaches often rely on harsh
reagents, generate stoichiometric waste, and require multiple reaction steps.* The newly developed
synthetic method represents a scalable and greener process to access these valuable chemicals.
Detailed mechanistic studies and additional experimental results will be presented in the
forthcoming presentation.
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Palladium -Catalyzed Stereocontrolled Synthesis of  C-Glycosides
by Stereoretentive C(sp 3)i C(sp?) Cross -Coupling

Adrita Nandy !, Soumyadip Dey?, Debabrata Girit, Shubhi Dwivedi! and Abhijit Sau'*

! Department of Chemistry, Indian Institute of Technology Hyderabad, Kandi, 502285,
Sangareddy, Telangana, India

Abstract :

C-glycosides have attracted significant interest in biomolecular chemistry due to their versatile
applications in drug discovery, natural product synthesis, and the pharmaceutical industry.! Despite
their importance, achieving stereo-controlled synthesis of C-glycosides remains a significant
challenge in organic chemistry.2®* Here, | will present a novel and efficient method for the
stereoretentive synthesis of C-glycosides via C(sp?®)i C(sp?) Suzuki-Miyaura type cross-coupling,
introducing sugar aryl thioether as an electrophilic coupling partner.® This strategy focuses on
developing an easily accessible and bench-stable S-linked tetrazole glycosyl donor via a one-pot
synthesis from free sugar, which subsequently serves as a strong electrophilic coupling partner with
boronic acid. Interestingly, this robust technique has a significant level of stereospecificity, allowing
for the selective synthesis of both anomeric configurations directly from their respective glycosyl
donors. Furthermore, the synthetic utility of the method was highlighted by the synthesis of different
sugar analogues of the antidiabetic drug Ipragliflozin. The distinct reactivity of aryl thio-ether as an
electrophilic cross-coupling partner may open new possibilities for the straightforward asymmetric
C-C bond formation reactions in organic synthesis.

Q,

N—— ~—=2
PGO/\/A PGOX.
STz
a-glycosides Q
R
2 sp®-sp? cross-coupling ~—->~ R
PGOA——\_5T2 pGow/@

B-glycosides
PG = Protecting group (Over 40 examples, up to 92% yield)

® Highly stereospecific (only o or B) e Wide substrates scope
@ Bench-stable glycosyl donor ® Inexpensive coupling reagents
® One-step starting material synthesis ® Mild reaction conditions
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Chemoselective transfer hydrogenation and transfer deuteration of
substituted quinolines using Hantzsch ester and D 20

Tarun Bhatt, Tonmoy Dutta, Kokkiripati Yaswanth , Venkata Narayana Kalevaru, Sebastian
Wohlrab, Kishore Natte*

Department of chemistry, Indian Institute of Technology Hyderabad

Abstract:

We present a novel strategy for the chemoselective transfer hydrogenation of quinolines under mild,
metal-free conditions. Using Hantzsch ester as a hydrogen donor, this method enables the efficient
synthesis of 1,2,3,4-tetrahydroquinolines, achieving yields of up to 96%. The protocol is broadly
applicable to structurally complex and densely functionalized systems, offering high
chemoselectivity. Furthermore, we demonstrate the deuterium incorporation into quinoline
frameworks within multi-ring systems, highlighting the potential of this approach for both synthetic
and labeling applications

a) Previous reports :

Metal-free or Organocatalyst

H; donor « moderately developed
« moderate chemoselectivity

o less complex molecules

N\ //

\ 7
\W/,
= -~

o Cat.

N H; or H, donor

o well developed

« high chemoselectivity

* good complex molecules
D

D
D D eless developed
. o B s good chemoselectivity
Electrocatalytic DN SN~ Sp ¢ complex molecules with D incorporation
D,0 H

D

b) This work :

HOT X
/ EtHE C—(;(j O OEt TN
DCM/H,0 (1:1), RT, 6 h N N=
0 N ;
NN

CH,
S
() DO® o
N (99%) (EtO ¢ ~0s 2"
D. D S0
Q@aldehyde, N\ HOTH PR FA
ketone, ester, Et-HE ~ F F
amide, nitrile, DCM/D,0 (1:1), RT, 6 h E
azo, etc. D

© High chemoselectivity @ C-N/C-C bond + N-ring saturation @ >40 examples, up to 96% yield
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Palladium -Catalysed Selective Benzylic and Aliphatic ~ 9-C(sp®)JH Bond
Activation of Sulfonamides with Maleimides

Trisha Chakraborty _and Masilamani Jeganmohan*
Department of Chemistry, Indian Institute of Technology Madras, Chennai-600036

Abstract:

Sulfonyl moieties are privileged structures constituting the core of a wide range of biologically active
natural products. Benzenesulfonamides and sultams are essential components of a broad category
of pharmaceuticals, including well-known drugs such as azosemide and sulfamethoxazole.* Hence,
the site-selective CUH functionalization of sulfonamides represents a promising avenue for drug
discovery. In this regard, precise site-selective catalytic functionalization of inert aliphatic C(sp®)(1H
bonds remains an enormous challenge due to high conformational degrees of freedom, larger bond
dissociation energies and the absence of a ~ bond that causes difficulty in the interaction of the
transition metal with the target COH bond. We intended to directly and selectively functionalize
various unactivated 9-C(sp3)[JH bonds in amino acids in presence of various U, b, and & C(sp3)H
bonds via the formation of a five-membered palladacycle using weakly chelating sulfonyl group-
protected amine functionality.”) We chose amino acid derivatives as substrates because amino
acids are among the most abundant and significant molecules and constitute the fundamental
building blocks of peptides, proteins, and several biologically active molecules. Also, spiro
cyclisation of optically active substrates derived from amino acids provided a potential route for
preparing separable diastereomers in pure enantiomeric form, which may act as useful scaffolds in
medicinal chemistry. Since our group is actively involved in developing aliphatic C[H bond as well
as benzylic C(sp®)JH bond functionalization using Pd-catalysis,® we tried to functionalize N-
sulfonyl protected 2-methyl aniline derivatives as well. During the poster presentation, reaction

design, substrate scope, and synthetic utilities of the catalytic processes will be discussed in detail.
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Ammonia Borane Enabled Iron -Catalyzed Markovnikov Hydration of

Alk enes
Rajesh Kumar , Dr. Anup Bhunia®
Department of Chemistry, [IT Hyderabad

Abstract:

The most straight forward and efficient process for creating alcohol molecules is the hydration of
olefins. It mainly proceeds with Markovnikov and anti-Markovnikov pathway. In Markovnikov way it
forms secondary and tertiary alcohol and in anti- Markovnikov way it forms only primary alcohol.
Alkene hydration is one of the most often utilized processes for creating high-value materials.
Traditional approaches use transition metal® like Fe, Co and Mn, catalysis, which has cost, safety,
waste management, and undesirable reactivity issues. Till now the Markovnikov hydration of
alkenes are mostly developed with phenyl silane as the hydride source, which is five time more
costly than ammonia borane (HsN-BHsz, AB). AB is a unique Lewis acid-base adduct with both
hydridic and protic hydrogens in its structure. It is a rather stable chemical that is safer to handle
under normal conditions. In contrast to protic solvents, Fe-catalyzed hydration works with AB in
open air in 1,4-dioxaneas the solvent at room temperature to derive the branched alcohol in
moderate to good yields. This approach provides a sustainable alternative to allow the generation of
alcohol compounds from alkenes. The newly developed synthetic method represents a scalable
and greener process to access these valuable chemicals.

Detailed mechanistic studies and additional experimental results will be presented in the
forthcoming presentation.

Our Proposal
Fe(acac); (10 mol%)
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R R)\’H

dioxane, 25 °C,12 h

R = Aromatic / Aliphatic 40 Examples
up to 85 %
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Visible Light Induced, Photo -redox Catalyzed Regioselective C -8
Arylation of 1 -(Pyridin -2-yl)quinolin -4(1H)-one with Aryl Diazonium Salt

Shivaji V. Surve ¥, Rajesh T. Bhawale?, Biswajit Biswas, Umesh A. Kshirsagar?
Department of Chemistry,
gndian Institute of Technology Indore, Indore 453552, INDIA.

Abstract:

A visible light-mediated silver-free strategy for the regioselective C-8 arylation of quinolinone with
aryldiazonium salts has been developed by merging transition metal catalysis with photoredox
catalysis. This approach offers a broad substrate scope under mild reaction conditions, affording
the desired products in 44-85% yields. For the reaction mechanism, several control experiments
were performed, including fluorescence quenching studies, quantum yield measurements, light-
on/off experiments, KIE analysis, and H/D labeling experiments. Furthermore, this methodology
exhibits excellent scalability, enabling efficient C-8 aryl functionalization of quinolinone. It also
allows downstream synthetic transformations, such as C-2 alkenylation.

..................................................................
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Diffusion -controlled catalysis using nanoporous thin film

Suvendu Panda !, Tanmoy Maity!, Susmita Sarkar', Arun Kumar Manna?, Jagannath Mondal?,
Ritesh Haldar*!
! Tata institute of fundamental research Hyderabad, India.

Abstract:
Crystalline nanoporous materials, such as metali organic frameworks (MOFs), are widely
recognized for their efficiency as heterogeneous catalysts. However, their true catalytic potential is
often underestimated due to significant diffusion limitations that restrict reactant access to active
sites, thereby lowering turnover frequency and product selectivity.

In this talk, | will present how we are introducing MOF-based thin film into a cross-flow microfluidic
reactor, enabling precise control over reactant diffusion length and residence time. This diffusion-
programmed approach significantly enhances catalytic performance compared to conventional bulk
catalysts. Our findings underscore the importance of spatially programmed diffusion in unlocking
the full potential of porous catalysts for organic transformations.
Diffusion
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Catalytic Asymmetric Intramolecular Conjugate Addition with Novel
Bifunctional N -Heterocyclic Carbene via Noncovalent Interaction

Arpita Baidya ! and Joyram Guin'*
1School of Chemical Sciences, Indian Association for the Cultivation of Science, 2A & 2B Raja S. C.
Mullick Road, Jadavpur, Kolkata-700032, India.

Abstract:

Asymmetric N-heterocyclic carbene (NHC) catalysis has emerged as a powerful strategy for
enantioselective organic synthesis. Traditionally, asymmetric catalysis with chiral NHCs involves the
formation of a reversible covalent bond with a substrate.! However, there has been a growing
interest in exploring the noncovalent mode of NHC catalysis for the development of new
asymmetric transformations.? In line with this, our group has recently introduced a novel chiral
bifunctional NHC that incorporates a squaramide unit as a hydrogen-bond donor (HBD). Also, we
successfully employed this bifunctional NHC to facilitate an asymmetric intramolecular conjugate
addition reaction through noncovalent interactions. By simultaneously activating both the
nucleophilic and electrophilic sites of the substrate with this bifunctional NHC, we were able to
obtain a range of functionalized dihydrobenzofurans with good vyields, high enantiomeric excesses
(ee), and diastereomeric ratios.® The development of this novel bifunctional NHC and the details of
the NHC-catalyzed intramolecular asymmetric conjugate addition reaction will be discussed during
the poster presentation.
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conjugate addition) /chlra scaffo SNEN
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AN 3 N. )
Q Mo | aMH0 O o L9
~ —
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o W %\Q I\
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Q= ) up to 99% yield,
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O = aryl, heteroaryl, alkenyl

— via non-covalent interaction —

m Novel bifunctional NHC B Scalable m Good functional group tolerance
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Synthetic Study of DAT 2, an Antigenic Glycolipid from Mycobacterium
Tuberculosis

Mohd Amir*_, Madhu Babu Tatina, Subhash Ghosh
Department of Organic Synthesis &amp; Process Chemistry,
CSIR-Indian Institute of Chemical Technology, Hyderabad, 500007, India

Abstract:

Mycobacterium tuberculosis (Mtb) causes tuberculosis (TB), a major global health issue. Its lipid-
rich cell wall, comprising about 40% of its dry weight, plays a key role in nutrient transport, immunity
evasion, and drug resistance. Trehalose-based lipids like Di-O-acyl trehaloses (DATS) are unique to
Mtb and crucial for its pathogenesis and intracellular survival. DATs was first isolated in 1989 by
Daff® et al. We are synthesizing DAT 2, a representative member of this family, showed the
strongest activation of Mincle. This suggests potential use in serodiagnostics

and as a vaccine adjuvant due to its high antigenicity. The synthesis strategically employed key
transformations including the Paterson aldol reaction, Evansi Saksena reduction, Bartoni
McCombie deoxygenation, and Shiina esterification.

Shiina esterification
HO Selective Esterification
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Di-O-acyl trehalose (DAT,)
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Electrochemical reductive coupling of terminal acetylenes and
aldehydes to access propargylic alcohols

Anil Balajirao Dapkekar !, Satyanarayana Gedu!’
YIndian Institute of Technology Hyderabad, Kandi, Sangareddy, Telangana 502285, India.

Abstract:

Herein, we present an efficient and environmentally benign electrochemical strategy that enables
the construction of propargylic alcohols through the cathodic reductive coupling of acetylenes and
aldehydes under ambient conditions. Notably, this process is feasible under external metal, base,
catalyst, and oxidant-free conditions. The mechanistic investigation suggests that the reaction
proceeds through alkynyl and ketyl radical formation (umpolung, the reversal of polarity).
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% Electricity as a Green Redox Reagent v Mild Reaction Conditions
VMetal & Chemical Oxidant Free v Broad Substrate Scope

References:

1. X. Cao, Y. Fu, Y. Tao and Q. Lu, Nat. Commun., 2025, 16, 5686.

2. M. Wang, C. Zhang, C. Ci, H. Jiang Pierre., H. Dixneuf and M. Zhang, J. Am. Chem. Soc.,
2023, 145, 10967-10973.

3.Y. Gao, D. E. Hill, W. Hao, B. J. McNicholas, J. C. Vantourout, R. G. Hadt, S. E. Reisman, D. G.
Blackmond and P. S. Baran, J. Am. Chem. Soc., 2021, 143, 9478 9488.

4. A. B. Dapkekar and S. Gedu, Chem. Commun., 2025.

CONTACT/PRESENTING AUTHOR cy21resch01001@iith.ac.in

Page 1


mailto:cy21resch01001@iith.ac.in

ChemSpirit 2025: Current & Future Trends in Chemical Sciences

P13
Pd/Brgnsted acid catalyzed atom -economical [3+3] annulation of 4 -
hydroxycoumarins and skipped enynes

Bhavya Khaitan *, Shikha Gandhi*!
1 Department of Chemical Sciences, Indian Institute of Science Education and Research Berhampur
760010, India

Abstract:

We report a [3+3] annulation of skipped enzymes with 4-hydroxy coumarins, which gives a
completely atom-economic synthesis of fused O-heterocycles. The unique feature of skipped
enynes as bis-electrophiles under Palladium/Brgnsted acid catalysis is explored. The proposed
reaction pathway is via the Pd- catalyzed C-H activation of the skipped enynes, which leads to a
diene, which upon successive activation by Pd and nucleophilic attack by O, leads to the
regioselective formation of pyrans containing a vinyl substituent.
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Diastereoselective ylide chemistry, regioselective spiro cyclopropyl C iC

cl eavage and rearr angaboleesanddrdy -r out e

conjugated motifs

Mithilesh Nagpure ,* Sourabh Chandra and Sankar K. Guchhait
Department of Medicinal Chemistry, National Institute of Pharmaceutical Education and Research
(NIPER), Sector 67, SAS Nagar, Mohali, Punjab 160062, India

Abstract:
A unique function of nitrile-stabilized quaternary ammonium ylide as a masked synthon undergoes

via a non-carbenoid reaction mechanism with no typical sigmatropic rearrangement pathways.
Recently we have explored a new functional behaviour of nitrile-stabilized ammonium ylide with a
diastereoselective cycloaddition of nitrile-stabilized ylide coupled with an unprecedented
regioselective Ci C cleavage and rearrangement. This chemistry and the approach afford efficient
access to spirocyanocyclopropane oxindoles and 2-amino-U-carbolines. These spiro-oxindoles and
amino-U-carbolines are privileged scaffolds known to exhibit a variety of pharmacological activities.
We discovered a diastereoselective synthesis of spirocyanocyclopropane oxindole and
spirocyanocyclopropane iminoindole with conjugated carboxamide of indole heterocycle under a
Lewis acid catalysis. In the reaction, the nitrile-stabilized quaternary ammonium ylide functions as a
source of arylmethylene nitrile transfer agent, facilitating the easy installation of nitrile and two aryl
motifs. Next, we developed a regioselective spirocyclopropyl ring opening, coupled with a specific
cascade transformation pathway governed by the in-situ generated ketene-imine, enabling the
efficient construction of poly-s ub st i t ut e d/ fcarbolnesi Thencgand funetidnality present
in spirocyanocyclopropane plays three key roles: promoting regioselective cyclopropyl ring opening
via donor-acceptor reactivity, forming ketene-imine that triggers cascade transformations in a
specific sequence, and acting as a synthon motif to produce 2-amino-U-carboline.
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Key features:

+Cyano group plays triple role
+Ketene-imine pathway
+Drug conjugated motif
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Diastereoselective Synthesis of 2 -Oxazolines using 1,1 -Diaminoazine as

an Organocatalyst
Kriti Mehta !, Aabid A. Wani?, P.V. Bharatam?
1 Department of Medicinal Chemistry, National Institute of Pharmaceutical Education and Research
(NIPER), Sec. 67, S.A.S. Nagar, Punjab 160062, India.
2 School of Pharmacy, GITAM University, Rudaram, Telangana 502329, India.

Abstract:

Bifunctional organocatalysts are characterised in more than one functionality, such as H-bond
donors or acceptors or acid/basic sites, capable of generating multiple weak interactions, while
operating synergistically. Recently, 1,1-diaminobenzalazine was identified as a bifunctional
organocatalyst for different Michael addition reactions.! 1,1-Diamonazines carry superbasicity,
hydrogen bonding ability, N-N linker, conjugated double bonds, and proton accepting/donation
nitrogen centers in many directions, all these features make 1,1-diaminobenzalazine a useful
organocatalyst for aldol/cyclisation cascade reactions.? Synthesis of 1,1-diaminoazines can be
carried out in one step in aqueous medium. 2-oxazolines have found widespread applications in
natural products, chiral auxilaries, and drugs etc. Most of the methods to generate oxazolines from
ketones and isocyanoacetate esters, involve Ag, Cu, Co or other transition metal salts, there are
very less number of reports utilizing organocalayst. This method is relatively more efficient, cost
effective and environmentally safe as it avoids the use of metal oxides as co-catalysts.
Derivatization of isocyanoacetate esters lead to various different oxazolines.® Utilizing
isothiocyanates lead to the formation of oxazolidine-2-thiones. Diastereoselectivity of the reaction
was determined using *H-NMR, chiral HPLC, X-ray crystallography and DFT studies, all supported
the formation of trans isomer as major product (dr 9:1). Quantum Chemical calculations suggest
that C-C bond formation is the rate-limiting step and C-N bond formation serves as the driving force
for the overall reaction process, highlighting the role of catalyst throughout the reaction path. 1,1-
Diaminoazine holds diverse applications in organocatalysis as well as organometallic catalysis,
formation of pincer complexes.*
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Synthesis of oxazolines using 1,1-diaminoazine as an organocatalyst.
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Unveiling Palladium -catalysis to Access Oxepino -indole Through
Sequential Oxycycl- alReactmty Ut i | I zi n

Puja Singh ,2 Manoj V. Mane,” Sudeo K. Mahto, @ and Aslam C. Shaikh,®
a Department of Chemistry, Indian Institute of Technology Ropar, Rupnagar, Punjab 140001.
b Centre of Nano and Material Sciences, Jain (Deemed-to-be-University), Bangalore 562112
Karnataka, India.

Abstract:
The advancement of methods for synthesizing indole-integrated aromatic frameworks through
fundamental chemistry represents a critical area of research. In this context, we present a strategy
for the direct synthesis of indole-fused seven-membered rings, specifically oxepino-indoles, which
possess considerable strategic significance. Utilizing palladium-catalyzed sequential oxycyclization
with a meticulously designed indole-tethered allene precursor, we have achieved remarkable yields
of up to 91%, demonstrating a broad substrate scope. This method not only highlights the
underexplored C2 umpol ung a-c-alyl reactvitydut also facilitatesitiel e s
efficient construction of oxepino-indoles without generating side or by-products. Furthermore,
extensive mechanistic investigations, encompassing various control experiments, X-ray
crystallographic studies, and DFT analysis, have been conducted to elucidate the underlying
mechanisms. Additionally, gram-scale synthesis and product diversification of oxepino-indoles have
been performed to illustrate the synthetic utility of this transformation.
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Photoinduced C(sp 3)i Br bond Functionalization via Halogen Bond

Interactions
Ananthakrishna Panuganti _'*, Vivek Kumar?!, Fathima Beevi V!, Abhishek Kumar?!, Rositha
Kuniyil?, Veera Reddy Yatham?
1 School of Chemistry, Indian Institute of Science Education and Research, Thiruvananthapuram
695551, India.
2 Department of Chemistry, Indian Institute of Technology Palakkad, Kerala 678557, India

Abstract:

Halogen bonding has emerged as a powerful tool in catalysis, where it provides a noncovalent
platform for substrate preorganization and activation. In particular, its capacity to weaken and
polarize the Ci X bond of organic halides highlights its transformative potential under catalyst-free
conditions. These advances position halogen bonding as a rapidly expanding frontier in
noncovalent chemistry, bridging fundamental principles with innovative applications in synthesis,
materials science, and beyond. In the present work, we report a joint computational and
experimental investigation towards building halogen-bond interactions between DIPEA and the 2-
bromo-2,2-difluoroethyl phenylcarboxylate, and its subsequent photoirradiation to generate a 2,2-
difluoroethyl arylcarboxylate radical, which can subsequently react with sulfonyl acrylamides and 3-
methyleneisoindolin-1-ones to form the corresponding difluorinated amides. Water is used as a key
additive, which mediates hydrogen atom transfer by acting as a hydrogen radical shuttle. Key
advantages of this protocol include mild reaction conditions, broad substrate compatibility,
enhancement of yields in the presence of water, and the potential for further applications in the
synthesis of pharmaceutically relevant molecules.

R light ¢ C‘Ompu.tatio_nal
\ &N investigation A
N .
prew A
halogen-bond | o"o O
halogen-bond o
acceptor N " . R
/ Nig or H
: F F/ Ar
;\r ! SOLAr
o Br _— and
7T X o A
AT FF
B N-R N-R
0> o
F F
halogen-bond LA
halogen-bond i >:O
donor g

+/ metal and catalyst free  f penign conditions  +/ direct photolysis
References:
1. Kumar, V., Panuganti, A., Beevi, F. V., Kumar, A., Kuniyil, R., Yatham, V. R. Photoinduced
C(sp3)i Br bond Functionalization via Halogen Bond Interactions. ChemRxiv, 2025 [Preprint].
2. Cavallo, G.; Metrangolo, P.; Milani, R.; Pilati, T.; Priimagi, A.; Resnati, G.; Terraneo, G. The
Halogen Bond. Chem. Rev. 2016, 116, 24781 2601.
3. Yang, B.; Li, S. -J.; Wang, Y.; Lan, Y.; Zhu, S. Hydrogen radical-shuttle (HRS)-enabled
photoredox synthesis of indanones via decarboxylative annulation. Nat Commun. 2021. 12, 5257.

CONTACT/PRESENTING AUTHOR *P. Author; ananthakrishna.p21@iisertvm.ac.in

Page 1



ChemSpirit 2025: Current & Future Trends in Chemical Sciences

P18

Triplet Ketone Catalysis -Enabled Functionalization of Thioanisoles with
Maleimides

Akash Bisoyi !, Ramsiya Poolamanna?, Alisha Rani Tripathy!, and Veera Reddy Yatham®*
1 School of Chemistry, Indian Institute of
Science Education and Research, Thiruvananthapuram
695551, India.

Abstract:

In this study, we report a protocol for the catalytic diastereoselective synthesis of tricyclic

het er ocyc | esp’i Hfunctiomplizatibh of thioanisoles with maleimides enabled by triplet
ketone catalysis. Mild reaction conditions, an inexpensive photocatalyst, molecular oxygen as a
terminal oxidant, and compatibility with various functional groups are advantages of the protocol.

Preliminary mechanistic st utdioakkysradicalsqugdensolventeritef gener
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Halogen Bonding Mediated Biaryl Synthesis via 1,4  -aryl Migration

Vijay Kumar Simhadri _, Akash Bisoyi,” Rupam Sur,” and Veera Reddy Yatham*
School of Chemistry, Indian Institute of Science Education and Research, Thiruvananthapuram
695551, India.

Abstract:

Herein, we developed a visible-light-mediated, halogen-bonding-initiated, photocatalyst-free
approach for synthesizing various biaryls. Halogen-bonding interaction generates an aryl radical,
which then undergoes a 1,4-aryl transfer via a Trues smile-type rearrangement, culminating in a
wide range of structurally diverse and valuable functionalized biaryls. Preliminary mechanistic
studies (TEMPO) indicate the presence of a radical, and further investigation (UV, NMR) revealed
the halogen-bonding interaction between amine and aryl iodide.

References:
1.Sephton, T.; Large, J. M.; Natrajan, L. S.; Butterworth, S.; Greaney, M. F. XAT-Catalysis for
Intramolecular Biaryl Synthesis. Angew. Chem., Int. Ed. 2024, 63, €202407979

CONTACT/PRESENTING AUTHOR *V. K. Simhadri; simhadrivijaykumar23@iisertvm.ac.in

Page 1



ChemSpirit 2025: Current & Future Trends in Chemical Sciences

P20
Engaging hydrazine hydrate as a hydrogen source for cobalt(ll) -
catalysed transfer hydrogenation of nitroaromatics

Ravichandran Manikandan , Ramasamy Shanmugam and Annamalai Pratheep Kumar*

Department of Chemistry, School of Advanced Sciences,
Vellore Institute of Technology-Vellore,
Vellore-632014, Tamil Nadu, India.

Abstract:

Herein, we report earth-abundant cobalt(ll)-catalysed hydrogenation of nitroaromatics to amines by
utilizing hydrazine hydrate as the liquid hydrogen carrier. The significant highlight of this method is
the production of greener byproducts. Remarkably, the developed method is promising in accessing
drugs like butamben and benzocaine and other potential pharmaceutical precursors. The current
protocol is highly functional group tolerant and also scalable to gram-scale synthesis. Density
functional theory calculations have been performed with control studies to comprehend the
mechanistic pathways.

NO, NH,
© + N,H,4.H,0 ©
® Earth abundant Co catalysis ® Base and additive free
® Hydrazine as a liquid hydrogen carrier ® Greener byproducts
® DFT calculations ® Scale-up synthesis
® 34 examples (upto 92% yield) ® | ate-stage Hydrogenation
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Photoinduced tertiary alkyl amine mediated alkyl pyridylation of styrene

Alisha Rani Tripathy , Akash Bisoyi, Simhadri Vijay Kumar and Dr. Veera Reddy Yatham*! School

of Chemistry, Indian Institute of Science Education and Research, Thiruvananthapuram 695551,

India.

Abstract:

The photo induced difunctionalization of alkenes represents an effective approach for the synthesis
of complex molecules.’? This study presents photocatalyst-free, and metal-free approach for the
intermolecular three-component alkyl pyridylation of styrenes, which employs readily accessible
tertiary alkylamine as both a XAT reagent and a reductant. The reaction exhibits a high functional
group tolerance, mild reaction conditions and the late-stage functionalization of medicinally relevant
molecules.
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Light -Induced Intramolecular Carbene C( sp?®)i H Insertion of N
Tosylhydrazones; Synthesis of Functionalized Coumarans and Indolines

Pokhriyal Yamini_, Bhoomika Duklan, Mukesh Nirmal, Dongari Yadagiri*

Laboratory of Organic Synthesis and Catalysis, Department of Chemistry, |IT Roorkee 247667,
Uttarakhand, India.

Abstract:

Coumaran scaffolds are important moiety found in many natural products and biologically active
drug molecules.1 We report a light-induced strategy for intramolecular carbene C(sp3)iH
insertion.2 This metal-free transformation3, harvesting light energy in the presence of mild cesium
carbonate, allows for the synthesis of highly functionalized coumarans and indolines. The versatility
of this method is a key highlight, shown by various synthetic applications, including the bis-C-H
insertion to access the bis-coumarans, DDQ oxidation to synthesize the benzofurans, bis-
benzofurans, UV-vis spectroscopic studies, and their synthetic utility to access the coumaran-
containing amides, and a precursor for the biologically active molecule E-U-viniferin.4 Importantly,
our methodology applies to one-pot and large-scale synthesis and mechanistic studies, such as
UV-vis studies. The details will be presented during the conference.
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U-Amination at BODIPY core via Metal -Free Regiospecific Cross
Dehydrogenative Coupling Reaction Toward the Development of
Lysotracker

Richa Agrawal ,'** Kartik Dutta,* Nitish Chauhan,*® Bhaskar Das,* Amey P. Wadawale,?
Mahesh Subramanian® and Soumyaditya Mula??

!Bio-Organic Division, Bhabha Atomic Research Centre, Mumbai 400085, India.
2Chemistry Division, Bhabha Atomic Research Centre, Mumbai 400085, India.
3Homi Bhabha National Institute, Anushakti Nagar, Mumbai 400094, India.

Abstract:

Cross dehydrogenative coupling ( CDC) approaches became attractiyv
functionalization, as they offer short and atom-economical steps without the requirement of pre-
activated substrates. Here, a metal-free U-amination at the BODIPY core via Csp?-Nsp® bond
formation with various primary and secondary amines as well as commercial drugs using a
phenyliodine (lll) diacetate (PIDA) mediated CDC approach is developed. 27 numbers of coupled
products were synthesized using different primary/secondary amines and commercial drug
molecules. Metal free, quick (5 min) and regiospecificity make the reaction superior than other
reported methodologies. Regiospecificity and mechanism of the reactions were confirmed by NMR,
EPR, HRMS and X-ray crystallography studies. Photophysical studies for all the newly synthesized
compounds were evaluated. The study of compounds in acidic and viscous media was also done to
examine the target specific organelle imaging probe. Using the methodology, meso-N,N-
dimethylanilino-a-morpholino BODIPY (3t) showed excellent lysosome targeting ability with turn on
fluorescence inside the lysosome, making it an efficient Lysotracker agent.
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Figure 1. PIDA mediated CDC reactions at the BODIPY core.
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Hydrogen -Bond -Assisted Dual -Mode Ratiometric Detection of Uric Acid
Using Pyrimidine -Driven Charge Transfer Probes: From Mechanistic

Studies to Real -Life Applications
Animesh Pal , a Imran Ahmad, b and Nilanjan Dey *a
a Department of Chemistry, Birla Institute of Technology and Science Pilani, Hyderabad,
Telangana-500078, India
b Department of Molecular Medicine &amp; Biotechnology, Sanjay Gandhi Postgraduate
Institute of Medical Sciences, Lucknow 226014, India

Abstract:

The study highlights the design, synthesis, and photophysical evaluation of two pyrimidine-based
charge transfer probes for the selective detection of uric acid (UA) in agueous environments and
biological fluids. Both probes exhibited distinct spectral responses attributable to their structural
differences. Quantitative analysis revealed a strong linear correlation (R 2 = 0.998) between UA
concentration and fluorescence intensity, enabling
the clinically relevant range. Mechanistic investigations confirmed the indispensable role of the
pyrimidine unit in forming multipoint hydrogen-bonding interactions with UA, which induced
spectroscopic changes and disrupted probe aggregates. Environmental factors such as pH,
polarity, and temperature were systematically examined, revealing that probe performance was
opti mal at moder at e p Her ¢odtant3 with elevated idgeratorés (5@ &Q)
enhancing the response due to the dissociation of supramolecular aggregates. Screening in diluted
human urine validated the practical applicability of the probe, demonstrating high recovery rates
and minimal matrix interference.
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Total Synthesis of a Rare -Sugar-Enriched O -Antigenic Tetrasaccharide
Repeating Unit of Acinetobacter Iwoffii EK30A
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Technology, Uppal Road, Hyderabad-500007, India
bAcademy of Scientific and Innovative Research (AcSIR), Ghaziabad-201002, India

Abstract:

We report a concise synthetic strategy for the first total synthesis of the O-antigenic tetrasaccharide
repeating unit of Acinetobacter Iwoffi EK30A polysaccharide. The structurally unique
tetrasaccharide possesses three consecutive 1,2-cis-glycosidic linkages and two rare sugar units
i.e. D-FucpNAc and D-Quip4NAc. All functionalized monosaccharides have been efficiently
synthesized from naturally abundant and inexpensive D-galactose to make the synthetic route
affordable and convenient. The tetrasaccharide was synthesized using highly stereoselective,
convergent (1 + 2 + a n d -yielding glycasyllatioy stratggy. i mi zi ng
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Homogeneous Nickel -Catalysed Highly Selective Transfer
Hydrogenation of Halogenated, Sulfur -Containing, and Functionalized
Nitroarenes with Ammonia -Borane

Chitrarekha Dewangan_**, Sandeep Kumawat?, Tarun Bhatt?, Kishore Natte
12 |ndian Institute of Technology, Hyderabad

Abstract
This poster presents the Homogeneous Ni-catalysed highly selective transfer hydrogenation of

nitroarenes that was successfully established using NH3zBHs; as a hydrogen source. A range of
functional groups was selectively reduced to provide the corresponding anilines in good to high
yields. Further, pharmaceutically active compounds that would otherwise be challenging to access
can be prepared. Herein, we demonstrated an efficient and practical approach for the selective
transfer hydrogenation of nitroarenes using ammoniai borane as a hydrogen source. A simple and
inexpensive nickel salt pre-catalyst (NiCl, - 6H>0) and dppe ligand enabled a variety of halogenated
and organic sulfur-containing anilines up to a 97% yield. The chemo selectivity of the reaction is
good, so the substrate scope is extensive. Moreover, for the first time with the nickel catalysts, we
have shown the successful preparation of key pharmaceutical intermediates, including local
anaesthetic drugs and an antituberculosis drug, under relatively mild conditions.

L "GENH . NiCl,- 6H,0 e NH
l_,_.. + 3 3 dppg ] -

>49 examples, yields up to 97%

: NH, /©NH2 HD\©:MHE Er\@NHZ
1 Cl Cl F

[broad FG tolerance] [high halogens and sulfur-tolerance]

[applied to pharmaceuticals] [commercial catalyst and ligand]
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Ag20-Catalyzed C/S -H Trifluoromethylation of Arenes and Heteroarenes
Using CF 3SO2Na

Km Sadhana , Sandeep Kumawat, Kallakuri Leela Manikya Naga Siva Jyothi, Kishore Natte*

Department of Chemistry, Indian Institute of Technology Hyderabad

Abstract:

We present a general and scalable approach for the C(sp?)-H or Si H trifluoromethylation of arenes
and heteroarenes. This method employs bench-stable CF;SO.Na as the CF; source, with Ag.O
serving as the catalyst and K»S,0s as the oxidant. Notably, the protocol features broad functional-
group compatibility, mild conditions, and high regioselectivity. Furthermore, it is applicable to
biologically relevant molecules such as caffeine, pentoxifylline, ganciclovir triacetate, and
mercaptopurine.?

SH CF;
(Ag) S
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5 Jate-stage trifluoromethylation " jnexpensive reagents 1 J]ow catalyst loading
¥ scalable ¥ broad functional group tolerance " S-H trifluoromethylation
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Visible -Light Photoredox -Catalyzed [3+2] Annulation of Diazo
Compounds: An Efficient Entry to Benzothiophene -Fused Furans

Himani Rani , Yaseen Hussain and Pankaj Chauhan*
Department of Chemistry, Indian Institute of Technology Jammu, J&K, India

Abstract:

The development of sustainable and efficient synthetic methodologies remains a central objective in
modern organic chemistry. In this context, light has emerged as a green and renewable energy
source for the activation of organic molecules, enabling a broad range of chemical transformations.
Among various light sources, visible light stands out as an environmentally benign and effective tool
for molecular activation, either through direct excitation or via photocatalysis. Diazo compounds
have traditionally been utilized in light-mediated transformations such as [2+1] cycloadditions, Xi H
and Ci H insertions, ylide formations, and Wolff rearrangements, primarily via reactive carbene
intermediates.™ However, [3+2] cycloaddition reactions involving diazo compounds under visible-
light activation remain underexplored, despite their potential for constructing valuable five-
membered heterocycles. In this context, we have devised a general and practical visible-light-driven
protocol for the synthesis of benzothiophene-fused furans via the photoredox-catalyzed activation of
3-diazobenzo[b]thiophen-2(3H)-one. This transformation proceeds through the formation of a 1,3-
diradical intermediate, which undergoes a [3+2] annulation with alkynes to afford a novel class of
fused heteroaryl scaffolds. The reaction features broad substrate scope, mild conditions, and
excellent functional group tolerance. Detailed mechanistic investigations and the synthetic scope of
this transformation will be presented.

Visible Light

PC: Photocatalyst

References:

1. (a) G. W. Ci slaswsEsik,a Ki.n@g.\BlormotGRhaymk 17, 432-448 (2019);
(b) Z. Yang, M. L. Stivanin, I. D. Jurberg, R. M. Koenigs, Chem. Soc. Rev. 49, 6833-6847 (2020);
(c) J. Durka, J. Turkowska, D. Gryko, ACS Sustainable Chem. Eng. 9, 88951 8918 (2021); (d) Y. L.
Su, K. Dong, H. Zheng, M. P. Doyle, Angew. Chem. Int. Ed. 60, 18484-18488 (2021).

2. H. Rani, Y. Hussain, P. Chauhan, Manuscript under preparation.

CONTACT/PRESENTING AUTHOR
H. Rani: 2023rcy1019@iitjammu.ac.in
P. Chauhan, pankaj.chauhan@iitjiammu.ac.in,

Page 1


mailto:2023rcy1019@iitjammu.ac.in
mailto:pankaj.chauhan@iitjammu.ac.in

ChemSpirit 2025: Current & Future Trends in Chemical Sciences

P29
Stereoselective Desymmetrization of 1,6 -Acceptor Tethered 2,5 -
Cyclohexadienones

Vanisha Sodhi_, Pankaj Chauhan*
Department of Chemistry, Indian Institute of Technology Jammu (J&K), India.

Abstract:
The development of 1,6-additions to acceptors with extended conjugation represents an important

but chall engi nmo stiatsiko n aiss tlhees sl epbséiantduedoppbdr tharge t h an
transmission to this remote site.l! When attempting stereoselective remote functionalization, an
additional chall enge ar-positos liesbfar éranutte ehirdl éneironmenaaf t i v e

the catalyst, reducing stereocontrol. To the best of our knowledge, applications of 1,6-additions for
desymmetrization have not been reported. We have developed a novel class of 2,5-
cyclohexadienones appedfeda nusatirated acceptorsithat uddergo
stereoselective desymmetrization via domino 1,6-addition/vinylogous 1,4-addition or 1,6-
addition/vinylogous 1,4-addition/1,4-addition sequences catalyzed by chiral organocatalysts.? This
protocol initaited by sulfa-1,6-addition enables the efficient construction of the valuable
hydrophenanthrene core with excellent enantio- and diastereocontrol across a broad substrate
scope of the cyano-cumarin tethered 2,5-cyclohexadienones. Additionally, a related substrate
bearing a cyano-indane core, when treated with a chiral organocatalyst, afforded the desired
product with moderate enantioselectivity and perfect diastereoselectivity. Interestingly, the same
reaction under catalyst-free conditions yielded the spirocyclic products as a single diastereomer
through a sulfa-1,6-addition-vinylogous Michael addition sequence.® The detailed findings of this
work will be presented in the poster.
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Grinding -Assisted Organocatalytic Asymmetric Synthesis of Eight -
Membered Bridged -Biaryls

Solaim , Namrata Kotwal, Mohd Naweed and Pankaj Chauhan*
Department of Chemistry, Indian Institute of Technology Jammu, J&K India
Abstract:

Despite the widespread occurrence of medium-sized bridged biaryl scaffolds in natural products,
bioactive compounds, chiral catalysts, and molecular motors, their asymmetric synthesis remains
underdeveloped.! Among these, seven-membered bridged biaryl systems have seen some
progress in enantioselective synthesis.t® However, their eight-membered counterparts have
received far less attention, despite offering unique advantages. Notably, eight-membered bridged
biaryls exhibit higher configurational stability, likely due to their cage-like structures.?® This enhanced
stability enables the resolution of these molecules into well-defined atropisomers. Recognizing the
significance of developing asymmetric methods for accessing such eight-membered scaffolds, we
have established a protocol for their enantioselective synthesis via a domino 1,4-/1,2-addition
reaction, employing a greener approachd solvent-free ball-mi | | i ng. We designed
substrates comprising an indole-tethered biaryl moiety bearing electrophilic sites on both the aryl
ring and the C-3 position of the indole. It was envisioned both the substrate and an external
nucleophile could be simultaneously activated by a bifunctional hydrogen-bonding organocatalyst,
enabling a domino Michaeli Henry reaction. This transformation affords indole-based, eight-
membered carbocyclic biaryl-bridged compounds featuring multiple stereocenters and a chiral axis,
in a highly enantioselctive manner. The results of our investigation into this asymmetric
transformation will be presented in detail.

*OC: Chiral Organocatalyst

JI\(Rs *0C——
R3
.
4 Ball Milling

4-stereocenters & 1-biaryl axis / =
RZ
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Blue light -Mediated Aromatic C -H Activation by Cu(ll) -Amido -Quinoline
Complexes

Rachana Choudhary , Basab Bijayi Dhar?

aDepartment of Chemistry, School of Natural Sciences, Shiv Nadar Institution of Eminence Deemed
to be University, Delhi NCR, Gautam Buddha Nagar, Dadri, UP-201314, India.

Abstract:

The three-step cumene procedure, which is currently being used for the synthesis of phenol, has
the drawback of producing acetone as a byproduct and necessitates harsh reaction conditions.* An
alternative to the conventional three-step cumene process is the direct oxidation of benzene to
phenol using first-row TM-based complexes and green oxidants (such as O, H>O;) under visible
light radiation. Here we report a sustainable and selective photo-mediated strategy for aromatic Ci
H hydroxylation using Cu(l)-amido-quui nol i ne compl exes under mil
catalyst loading (0.02 mM), achieving a conversion of ~60% with 90% selectivity toward phenol.
This work highlights a green and practical approach to the selective functionalization of substituted
arenes, offering valuable implications for the synthesis of key industrial intermediates such as 2,5-
DCP, a precursor to the widely used herbicide Dicamba, and overcoming the typical challenge of
isomer separation limitations of conventional multi-step synthesis. Mechanistic investigations,
including kinetic isotope effect (KIE) measurements, product analysis, and electron paramagnetic
resonance (EPR) spectroscopy, support a Fenton-type reaction pathway involving the generation of
hydroxyl radicals.?

() ¥ Visible light energy source
+ Acid and base free

9
(;’o,d ¥ No need of photocatalyst
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Ni(Il) Amido -Oxazoline Complexes Enable Enantioselective Chlorination
and Dual C 1 H Functionalization
Monika *, Basab Bijayi Dhar!
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Abstract:

Ni(ll) complexes (NiL1ci NiL4c) of amido-oxazoline tridentate acyclic ligand system were
developed and characterized by various analytical techniques. Site- and enantioselective benzylic
Ci H chlorination was achieved using these Ni(ll) complexes as catalyst in the presence of NaOCI
and acetic acid at 15 °C for 6 hours.! NaOCI is acting as the oxidant and source of chlorine.
Spectroscopic studies (HRMS, EPR, and UVi Vis) revealed the formation of a Ni(lll)i oxo species as
the key intermediate, establishing the mechanistic foundation for asymmetric chlorination.® 2
Ethylbenzene derivatives bearing electron-donating substituents exhibited enantiomeric excesses
(ee) exceeding 90%, while substrates with electron-withdrawing groups showed no
enantioinduction. Further, the dual reactivity of Ni(ll) amido-oxazoline complexes in catalyzing both
CiH oxidation and fluorination was explored. Oxidation of aliphatic hydrocarbons was
accomplished using selectfluor, while direct fluorination occurred under thermal conditions (50 °C)
with selectfluor and CsF.® Mechanistic investigations provided evidence for a Ni(lll)i fluoro
intermediate, responsible for driving both oxidative and fluorination pathways.* These results
highlight the versatility of Ni(ll) amido-oxazoline complexes in enabling multiple CiH
transformations and offer a new approach for enantioselective chlorination.

Amido-oxazoline ligand Enantioselective chlorination C-H hydroxylation and fluorination
R
Catalyst: Substrate: Oxidant
> 1: 2500: 2500 NS A
N ) o \N_,!ﬁ__N P ™~ Electropy, il
Gogad F‘ ! | \ Carbon-centered Sel, Philic
radical ec
s d ting }{ Elect i ‘\ R Hluor, r)
i tereodirecting : ! ectronic i Prudml 3 R=i-pr, Ph 50°C |
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i, Steric effect ; @A af ?"‘.ﬂ\@ |
________________ . . . S=Mi—N
¥ C2 unsymmetric ligand structure 4 Lh]l_r"ll I:“(“:"‘m:“ll" " (CSF)\
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ee%= 98 ee%= 95 ee%= 89 ee%=92
R-Cl: R-OH R-Cl: R-OH R-Cl: R-OH R-Cl: R-OH R-Cl: R-OH
=100:0 =100:0 = 100:0 =90:10 =85:15 yield= 24% 15% 12% 35%
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Organocatalyzed Stereoselective Desymmetrization of Michael Acceptor -

Tethered 2,5 -Cyclohexadienones
Manisha Sharma _and Pankaj Chauhan*
Department of Chemistry, Indian Institute of Technology Jammu, J&K, India

Abstract:

Among various stereoselective reactions involving the disruption of symmetry, 2,5-
cyclohexadienoneso6 desymmetrizati on Uh Jteir ieherent ge d
prochirality, electronic bias, and reactivity at multiple sites make them valuable precursors in the
total synthesis of biologically active molecules and functional materials.®?! Building upon this, we
envisioned that introducing a Michael acceptor at the C-4 position of 2,5-cyclohexadienones would
facilitate a domino desymmetrization reaction sequence, enabling the formation of multiple
stereocenters in a single pot. While the use of secondary amine organocatalysts and transition
metal catalysts in the desymmetrization of Michael acceptor-tethered 2,5-cyclohexadienones has
been well studied, the contribution of bifunctional hydrogen-bonding and phase-transfer
organocatalysts has remained relatively underexplored in this context.

To achieve this, we designed Michael acceptor-tethered 2,5-cyclohexadienones that undergo a
chiral squaramide-catalyzed domino 1,4-/1,4-addition sequence, leading to the desymmetrization of
the achiral cyclohexadienone core.®!l Additionally, we utilized organic phase-transfer catalysts to
facilitate stereoselective 1,4-/1,4-addition and desymmetrization reactions between nitroalkanes
and 2,5-cyclohexadienones containing nitroisoxazole.”! Both approaches efficiently produce
tetrahydrophenanthren-2(1H)-ones featuring up to five contiguous stereogenic centers, achieving
excellent diastereoselectivity (>20:1 dr) and enantioselectivity (up to >99% ee). A comprehensive
discussion of our findings in this area will be provided.

Chiral Organocatalyst l H

W
* EWG
H ]

s . w0
""EWG = "r'fNO-_. or ﬂ oM MNu

o.N" T\
R

1,4-1,4-Addition Desymmetrization Sequence
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Domino Approach for the Synthesis of ABCore of Marine Alkaloid Nemoechine
A in a Deep Eutectic Solvent

Ashish Chander Sattj Shaik Gouse, and Sundarababu Baskaran*

Indian Institute of Technology Madras, Chenn@d0036, India

Abstract :

Deep eutectic solvents (DESs) have emerged as a promising class of green solvents, attracting
considerable attention due to their low cost, biodegradability, non-toxicity, and ease of preparation.1
For the first time, employing this green reaction medium, we have developed a simple and efficient
one-pot method for the synthesis of the AB-core of marine alkaloids2 via aza- Piancatelli
rearrangement followed by intramolecular Michael addition under environmentally benign reaction
conditions. Notably, marine alkaloids bearing cyclopenta[d]imidazol-2-one framework exhibit
anticancer, antiviral, and anti-inflammatory activities.3 For this, the melt serves as a catalyst,
reactant, and solvent.

- P ~ L
L-(+)-TA:ChClI
. | Emen DT
B ———88
70 °C, 80% O OH 70 °C, 85%
N—R' H
4 N
i Ar . Ar” TR R = alkyl, aryl
ogyamycin Core -
gyamy R'=H, alkyl, aryl (Nemoechme A core)
(0]
Meo H
0 > X 2
H \ 'Alﬁo Me\NA NHy
OH HO™ ™ 3 |-|0\“ H
HN_ _o NH
H,N uY
0
Jogyamycine Myrothenone B 2 NH Br W
(anticancer) —

(antimalerial) Agelastatin A

(anticancer)

Nemoechine A
(anti-inflammatory)
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Regioselective O-arylation of 6 -hydroxy groups in carbohydrates
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Telangana, India

Abstract:

Carbohydrates have multiple reactive sites that can be modified, and their chemical reactivity
depends on their structure. Free monosaccharides contain several hydroxy groups with similar
reactivity, which makes regioselective reactions challenging and requires specialized methods.!
different methods were used for Oi arylation of sugar hydroxy group for synthesizing complex
carbohydrate-based aryl ether by SnyAr reaction.? Regioselective functionalization of the 6-hydroxy
group of carbohydrates was very limited. So, here | will present an efficient method for the
regioselective O-arylation of the 6-hydroxy group of carbohydrates. The transformation is achieved
through a nucleophilic aromatic substitution (SnAr) reaction with electron-deficient arenes under
mild conditions. Regioselective monoarylated carbohydrate derivatives were smoothly obtained by
fine-tuning of the base. Pentafluoropyridine (P1), in combination with N,N-diisopropylethylamine
(DIPEA), was successfully employed to furnish regioselective O-arylated products of different
positional hydroxy group free sugar derivatives bearing diverse functional substituents.?

. ©
a a o EWG
Cl (0}
H SnAr a
H O\O & - O 0. OH
b - Base OH i

on a  iwe o a

OH

@ Wide substrate scope @ Highly regioselective

@ Broad FGs tolerance @  Mild reaction conditions

Scheme 1. Regioselective O-arylation of 6-hydroxy group of carbohydrates
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One-pot reduction of carbamates to  N-methylated amines using

amidophosphine borane
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Abstract:

N-methylated amines are essential building blocks in pharmaceuticals and play a pivotal role as
key scaffolds in various drug molecules. In literature, the N-methylation reaction has been
extensively studied by using hazardous methylating agents such as methyl iodide, methyl sulphate,
dimethyl sulfoxide, and it often involves harsh reaction conditions, including significant safety
concerns. In organic synthesis, carbamates act as an important amine-protecting group and a key
motif in different pharmaceuticals and pesticides. Therefore, carbamates are interesting synthons
for the direct preparation of the N-methylated derivatives of the complex organic molecules as well
as useful for late functionalization of drugs. A new hydrogenation-based strategy for the synthesis
of N-methylated primary, secondary amines, and N-methylated heterocyclic amines is reported.
This metal-free protocol facilitates the efficient conversion of diverse carbamates into N-methylated
amines using bench-stable amidophosphine borane as a reducing agent. The reaction
demonstrates broad substrate scopes and functional group tolerance under mild conditions.
Additionally, the application of this protocol for the synthesis of pharmaceutically active compound
butenafine analogs is shown.

Butenafine analog
R'= 11, ClI,
R= 11, OMe

An easy and sustainable approach

Short reaction time

Larger substrate scope tolerance

Easily handleable and stable boron reagent

Scheme -1: Synthesis of N-methylated amine using amidophosphine borane
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Abstract:

We report a general protocol for the reduction of different kinds of carboxylic acids to produce
alcohols using a commercial heterogeneous Pd-catalyst (Pd/C) and ammonia borane as a reducing
agent. Applying this Pd-based catalyst, a series of aromatic, heterocyclic, and aliphatic carboxylic
acids, including di-acids, were reduced to their corresponding alcohols in good to excellent yields.
Interestingly, fatty acids were also conveniently converted to fatty alcohols with a yield of up to 94%.
Further, the synthetic utility of this reduction process is showcased by performing late-stage
reduction of bioactive compounds.t 2

./COzH + HyN-BH, "P‘d ’ —_— ./\OH
(S equiv.) ‘ 33 examples
® (Hetero)aryl & aliphatic yields up to 98%

Representative examples

OH
HsC cl OH ,r F
HsC, : »—CH;, H HN OH
HO [o] F F
Cl F
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(4+3) annulation of enone -tethered indoles with  U-alkylidene
succinimides: access to seven membered azepino[3,2,1  -hi]indole
scaffolds

Mohammad Saim Raza'*, Km Roshani', Rama Krishna Peddinti?®
!Indian Institute of Technology, Roorkee, 247667, India.

Abstract:

Indole-fused heterocycles, exclusively seven membered, are recurrently found in natural products.
Although numerous synthetic techniques have been explored, novel ways to seven-membered
indole scaffolds have remained elusive. For instance, 1,7-fused indole azepine (azepino[3,2,1-
hilindole) acts as a flexible core structure to meet differential targets in drug finding, and there are
several contenders developed from this heterocycle including erythrivarine B, tuberostemonol, and
dehydrostenine. Considering the significance of structure and biological activity, synthetic organic
chemists are becoming more fascinated in the facile functionalization of indole ring. Due to their
complex architectures and wide range of captivating activity in biological systems, the synthesis of
such complex scaffolds with multiple stereogenic centres has always been a challenging task for
the synthetic community. Herein, we devised a straightforward synthesis of seven-membered
azepino[3,2,1-hilindoles via base-mediated (4 + 3) cy c | i s a taikyidene suiccinitdides with
indole-substituted Michael acceptors. A range of azepino[3,2,1-hi]indoles were easily prepared in
good to excellent yields with excellent diastereoselectivities. In this conversion, four successive
chiral carbons are generated in a single diastereomer in one-pot under identical conditions. This
protocol is highlighted by its high atom economy, broad substrate scope and mild reaction
conditions. The feasibility of current protocol was additionally illustrated by one-pot, gram-scale
synthesis and further modifications. A number of mechanistic studies were carried out in order to
comprehend the reaction mechanism. In addition to this, 2D NMR also performed to identify the
relative configuration in products. Additionally, preliminary investigation on an asymmetric variant of
this newly recognized (4+3) annulation reaction has been included.

) )

X = C/Br/COCF, up to 94% yield

Metal-free
Simple conditions
Atom-economical

Single diastereomer

4-Chiral carbons
Broad scope

Gram-scale

Mechanistic studies
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Regio - and Stereoselective Organocatalyzed C-Glycosylation of Indoles
with Glycal Enabled by (thio)urea -Catalyst: Accessto2 -De o xyC- D
indolyl Glycosides

Shashiprabha Dubey ?*, Kiran Maurya?, Pintu Kumar Mandal%2

! Medicinal and Process Chemistry Division, CSIR-Central Drug Research Institute, BS-10/1, Sector
10, Jankipuram Extension, Sitapur Road, P.O. Box 173, Lucknow, 226031, India.

2 Academy of Scientific and Innovative Research (AcSIR), Ghaziabad- 201002, India.

Abstract:

2-Deoxy-C-glycosides are a significant class of glycomimetics found in many bioactive natural
products, such as antibiotics and anticancer drugs. However, the construction of stereoselective
synthesis of 2-deoxy-b-C-glycosides is highly challenging due to the lack of substituents at the C2
position prevents the use of classical stereocontrol strategies based on neighbouring group
participation. Moreover, most reported standard synthetic methods are restricted to the relatively
facile accessCqgloycfoasviodre st. h eH el e 4stereoselective glycasydaton bf
free N-H indoles by employing (thio)urea hydrogen-bond-donor catalyst to access 2-deoxy-b-C-
indolyl glycosides. This reaction relies on the plausible formation of a catalysti acceptor complex
through H-bond between the Ni H group of indole with the sulfur atom of catalyst, facilitating the
glycosylation process under mild conditions. The catalyst also enhances the nucleophilicity of
indoles through dual hydrogen bonding, and flanking aromatic substituents of indoles can
substantially contribute to catalysis by engaging "7~ i nt erwahdtcihonsi ber at-face
for nucleophilic attack.

R F;C N °N CH H
—0 X 3 ' | 3
PGOw_ =\ + ’ —| 0
— ©\/N\ 7 H H PGOS 5% NH
>
H Schreiner’s thiourea H R

hydrogen-bond-donor catalyst B-C-indolyl-2-deoxyglycosides

Easy operation () Broad substrate scope Excellent stereocontrol and regio selectivity
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Glycosyl Thiosulfonate: A Shelf -Stable, Electrophilic Reagent for the
Synthesis of Diversified Thioglycosylated Indoles and Its Application
towards Total Synthesis of Isatindigotindolosides

Shalini* 1,2, Zanijila Azeem 1,2, Pintu Kumar Mandal 1,2

1 Medicinal and Process Chemistry Division, CSIR-Central Drug Research Institute, BS-10/1,
Sector 10, Jankipuram Extension, Sitapur Road, P.O. Box 173, Lucknow, 226 031, India.
2 Academy of Scientific and Innovative Research (AcSIR), Ghaziabad- 201002, India.

Abstract:

Herein, we disclose a copper-catalyzed C2- or C3-thioglycosylation of indole with a shelf-stable and
odorless glycosyl thiosulfonate to assemble indole alkaloid glucoside frameworks. This
straightforward, catalytic system has the features of broad substrate scope, good functional group
tolerance, and high yields. Also, the reported protocol is suitable for performing thioglycosylation of
pyrroles. The viability of the strategy is shown by gram-scale and various synthetic transformations.
Furthermore, this approach renders access to the total syntheses of

Isatindigotindolosides | and II.
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Base-Catalyzed Stereoselective Synthesis of Div  erse Glycosylthio

b-Ket o Sul fones from Glycosyl Thi

Bromoacetophenone
Himanshu Gangwar* 2, Pintu Kumar Mandal*?

1 Medicinal and Process Chemistry Division, CSIR-Central Drug Research Institute, BS-10/1, Sector
10, Jankipuram Extension, Sitapur Road, Lucknow, 226031, India
2Academy of Scientific and Innovative Research (AcSIR), Ghaziabad- 201002, India

Abstract:

The synthesis of organosulfur compounds has garnered significant attention due to the widespread
existence of sulphur skeletons in numerous natural products, pharmaceutical molecules,
agrochemicals, and functional materials. Moreover, b-keto sulfone compounds occupy an important
position in it due to their three essential functional groups such as sulfonyl, carbonyl and active
met hy | eacidic pfotdns) groups, which can easily participated in various synthetic
transformations. A simple and high-y i el di ng strat egy t o-keoysulfonesby
the reaction of readi ly a-bramohcatdpheaone Unith easily accessible glycosyl
thiosulfonates under metal-free conditions is developed. This method enables the straightforward
formation of the two new Ci S bonds (C-S and C-SO;) simultaneously. Meanwhile, 5 types of
sugars thiosulfonate are quite compatible with this reaction with good stereoselectivity, high
efficiency, and broad applicability. The synthetic process was reliable at the gram-scale, thus
demonstrating their efficiency and practicality.

Base-Catalyzed Stereoselective Synthesis of Glycosylthio S-Keto Sulfones

)
) )
o gr  Cs€0; (PGO) NS
v 2
(PGO), S + R2 CHiCN, rt, 4 h R

Glycosyl Thiosulfonates

One-step synthesis

Air-stable .
No mutarotation Glycosylthio p-Keto Sulfones

Odorless

B Easily accessible B Metal free B 1,1-difunctionalization B Wide substrate scope B Mild reaction condition
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Ru(ll)-Catalyzed Annulation of Vinyl Sulfoxonium Ylides with Arynes for
the Rapid Synthesis of Functionalized 1  -Naphthols

Shashank Shrotriva , Akkattu T. Biju*

Department of Organic Chemistry, Indian Institute of Science, Bangalore, Karnataka 560012, India.

Abstract:

The development of efficient strategies for constructing functionalized naphthol frameworks remains
an enduring challenge in synthetic chemistry due to their prevalence in pharmaceuticals, natural
products, and advanced materials.! Herein, we present a mild and general protocol for the
ruthenium(ll)-catalyzed (4+2) annulation of vinyl sulfoxonium ylides with arynes, enabling direct
access to 1-naphthols in good to excellent yields.? The reaction proceeds via the initial generation
of a vinyl Ruicarbenoid intermediate, which undergoes intramolecular cyclization to form a
disubstituted furan species.® This key intermediate, successfully isolated under the optimized
conditions, which was efficiently intercepted by an in situi generated aryne (from TMS-triflate
precursors), thereby driving the transformation toward 1-naphthols and suppressing undesired
direct arylation of the ylides.* The method demonstrates broad substrate scope and functional group
tolerance, accommodating both electron-rich and electron-deficient substituents on the vinyl
sulfoxonium ylides as well as diverse aryne precursors. Moreover, the resulting arylated 1-
naphthols are readily diversified, underscoring the synthetic utility of this strategy.

O/Q O/O
[Ru(p-cymene)Cl,],
0 ™S (5 mol %) B
| . | "N, ___KF/18-crown-6 | O
7N | ~ THF (0.1M), 40 °C, 4h i 7
QO s TfO ’ ’ O oH
FATRS .
o) 35 examples, up to 96% yield
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Catalyst-Control |l ed Divergent and Regtosel ¢

Unsaturated Ketones

Pooja Goyal *?* and Raghunath Chowdhury 2
!Bio-Organic Division, Bhabha Atomic Research Centre, Trombay, Mumbai 400085.

2Homi Bhabha National Institute, Anushaktinagar, Mumbai 400094.

Abstract: Synthesis of deuterium-labeled organic compounds are getting attention due to their
wide-spread application in various research area. 2! Being isotopologues, a C-D bond and a C-H
bond are closely similar but the former is more stable compared to the latter due to higher reduced
mass and lower zero-point energy. Due to this, deuterated compounds find major applications such
as to study the reaction mechanism in organic synthesis, elucidating the metabolic pathways of drug
molecules, synthesis of heavy drug molecules and the synthesis of OLED(s). 2 Therefore,
development of efficient protocols for the synthesis of deuterium-labeled building blocks are
i mmensely i mp,obrunsatardted kefohes ardJsynthetically valuable molecules in the
synthesis of natural products and drugs. Despite their significant applications, the synthetic
methodologies for the deuteration of U, b-unsaturated ketones are rarely reported ! probably due to
the presence of multiple reactive sites. Herein, we present catalyst-controlled divergent and
regiosel ect i ve, beupsatirated &dtones mnden mild téaction conditions. Catalyst-I
selectively d-positor of b, thembsaturatee ketthes. Whereas, catalyst-1l selectively
deuterated at bpodtbns of be-undaturates iketonesl Notably, this protocol also
works well for late-stage deuteration of pharmaceutical drugs and natural products.

o B 0 0
Catalyst Il Catalyst | !
[a] B \
D
22 examples ‘*: Ar, Het, Drugs, natural products

23 examples

50%-92% D inc. of [o] 82%-92% D incorporation

to 91%-93% D inc. of [a]

Scheme 1: Catalyst-controlled divergent and regioselective deuteration of U, b-unsaturated ketones
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CO2 VALORISATION TOWARDS SELECTIVE N-FORMYLATION OF
NITROARENES AND AMINOARENES UNDER HOMOGENEQOUS
TITANIUM CATALYSIS

VADITHYA SUMAN*! TARUN BHATT?, KISHORE NATTE
1Department of Chemistry, Indian Institute of Technology Hyderabad, Kandi, Sangareddy, Telangana 502285, India.

Abstract:

Achieving selective and versatile access to formamides from nitroarenes remains a challenge in
modern synthetic chemistry. These formamides have broad applications in nucleic acid research
and cryopreservation as well as in the production of pesticides, fungicides, polymers, and
pharmaceuticals; additionally, they are used as effective solvents. We herein present a versatile
and straightforward method for the direct synthesis of these compounds through selective N-
formylation of nitroarenes and/or anilines, employing renewable CO2 as a C1 source and ammonia
borane as the hydrogen donor, using Cp2TiCI2 as the potential catalyst. A broad range of
structurally diverse nitroarenes and anilines was efficiently converted to their corresponding
formamides as sole products in good to excellent yields. The coordination between the titanium
center and the oxygen atom of the CO2 molecule, along with the formation of a key titanocene
intermediate and a stable Cp2TiO complex, played a crucial role in preventing overreduction and
driving the reaction in a desired path with improved efficiency and selectivity.

H

Nﬂ‘z "H2 CD_ M H
-~ 2 Q-D : e NG
O_Q or D_g NHy-BH, ot &

B Salective N-formylation Bl Use of earth abundant Ti metal W Geod chemoselectivity Bl Late stage N-formylation

H 'l. l'
N o H '3 NoooH
o] N...H
QR W e }
NN 'J?N 0 o N
H O d > HiCug
(o]

H
From Sulfapyridine From Nimesulide
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Atroposelective Synthesis of N -N Axially Chiral Indoles and Pyrroles via

NHC-Catalyzed Diastereoselective (3+3) Annulation Strategy
Sowmya Shree Ranganathappa and Akkattu T. Biju*
A Department of Organic Chemistry, Indian Institute of Science, Bangalore-560012, India
Abstract:
Atropoisomerism, arising from restricted bond rotation, represents a pivotal stereochemical feature
extensively investigated for its utility in asymmetric catalysis, pharmaceutical development, and

materials science. Whi | e CT C atropoi somers have dominated t
atropoisomers has emerged due to their structural versatility.?1 n contr ast , NT N atr
remains underexplored, despite its occurrence in bioactive compounds such as antibacterial and
anticancer agent s, |l argely owing to synthetic cha
rotational barriers. Existing synthetic strategie
and CiTH activati on, e progress,hleaving they fiele lindam earlyl stagei of e d
development.® In this study, we report the N-heterocyclic carbene (NHC)-catalyzed method for the
atroposelective synthesis of duselindolsiaad pyryolescThis r a | (

transformation proceeds via a (3+3) annulation between indole/pyrrole-derived enamines and U ,- b
unsaturated aldehydes, facilitated by chiral U ,-umsaturated acylazolium intermediates.* Although

NHC <catalysis has been widely applied to CiC ari
constructing NT N at r o p°i Buitdimge onsour reeemawonk snvolging aNHE-e .
catalyzed atroposel ective ami dati on t o access N |
simultaneous generation of axial and point chirality. Thermal racemization studies reveal high
configurational stability of t he NT N axis, all o
approach addresses key challenges in achieving diastereo- and enantioselectivity within multi-chiral
frameworks, thereby expanding the topological diversity of chiral molecules.

==\

=\ ’
OxH (\\\“'U\co g1 cat (10 mol %) \'Q\COZR1 4
“ . ’\\‘ 2 , LiOt-Bu (20 m?l %) o N CO,R? z N&f\]—MeS
HN CO2R [O] (2.0 equiv) I —
R' ]/ toluene (00.7M) CO.R? of cl
2R0,C 4 AMS -30°C, 24 h i 2 cafl
R’ = alkyl, aryl 51 examples R

up to 88% yield, >20:1 dr, >99:1 er

(+) Atroposelective (3+3) annulation (+) mild conditions and broad scope
(+) Excellent selectivity and scalable  (+) High rotational energy barrier
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Sourav Ghosh *, Gopal Rana, Abhishek Kar, Rajkamal Sahoo, and Umasish Jana

Department of Chemistry, Jadavpur University, Kolkata 700032 West Bengal, India

A visible-light-triggered, Eosin Y catalyzed cascade oxidative isomerisation/carbon-oxygen bond
formation of 3-(benzylidine)indolines has been explored to afford the structurally diverse indole-3-
carbinols and 3-acyl indoles in good to excellent yields. This new protocol features mild reaction
conditions, easy availability of starting materials, metal free and environmentally benign reaction
conditions. A preliminary mechanistic study reveals that initially an iminium ion-radical intermediate
is formed via a single electron transfer (SET) mechanism, which facilitates cascade isomerization

and C-O bond formation through nucleophilic addition of HFO.

~N
l‘.‘;' \

\ e %/‘21-(, }
R'

15 examples

/ \ uplo 91% yield

DMSO
Cat. Eosin Y
15 examples
upto 89% yield
v Mild reaction conditions v Sp3 C-H bond activation

\»f Water as a source of hydroxyl group v C-0 and C=0 bond formation
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Iron (lll) -Catalysed Povarov Cyclisation for the Synthesis of Fused
Dibenzo -[b,f] [1,7]-Naphthyridines Embedded Arylpyrrolo Scaffolds.

Raj Kamal Sahoo ", Gopal Rana, Abhishek Kar, Sourav Ghosh, Umasish Jana

Jadavpur University, Department of Chemistry, Kolkata- 700032, West Bengal, India

Abstract :

An FeCl; catalyzed Povarov reaction for the efficient synthesis of dibenzo[b,f]-[1,7]-naphthyridines
utilizing 2-pyrolecarbaldehyde-2"-alkynylaryl and aryl amine in excellent yields. The essential
features of the present strategy are; easy preparation of substrates, broad substrate scope, mild
reaction conditions, high atom economy and yields in the presence of environmentally friendly iron
catalysis.

@\CHO NH,

N 2 S

/ 2380
AP ]@ (N,

+ k\\:’, A\ e
| o R;
R4
Povarov reaction in arylpyrrole Dibenzo-[b,f] [1,7]-Naphthyridine

Tandem oxidation/aromatization
No oxidants needed
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Base Medi ated Approach for the Synthes

Aryl -b-Ketoesters and Benzoyl Chlorides

Shailendra Singh Choudhary _*?*, Ratanamala S. Darole!?, Gamidi Rama Krishna®, Beeran
Senthilkumar**?
! Division of Organic Chemistry, CSIR-National Chemical Laboratory, Dr. Homi Bhabha Road,
Pune-411008, India.
2 Academy of Scientific and Innovative Research (AcSIR), Ghaziabad 201002, India

Abstract
This study introduces a one-pot, transition metal-free strategy for synthesizing deoxybenzoins,
overcomi ng the challenges of conventional me targlo d s .

b-keto esters using KFCOFi n di oxane at 90 AcC, foll owed by a
deoxybenzoin. The protocol operates under mild conditions, tolerates a broad range of substrates,

and produces minimal by-products, making it a practical, scalable alternative for accessing
pharmaceutically relevant deoxybenzoins.

o) K,CO;, o) 0O O
R ‘@\)OJ\)OL Dioxane R4
1 Ccl ——— >~ OR:
oR," B3 90°C,5-6h R, O * Rs 2
55-82%
1 2 3 4

R, =F, Cl,Br, H m One pot synthesis

R, = Me m Transition-Metal Catalyst free

m Gram Scalabilit
R; =F, Cl, Br, Me etc. ¥

m More than 40 Examples
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Multifaceted Photocatalysis Enables Cobalt Catalysed Enantioselective
Ci H activation and APEX reaction for C T N Axially Chiral Molecules

Mainak Koner" and Dr. Md. Mahiuddin Baidya
Dept. of Chemistry, IIT Madras, Chennai, 600036, India

Abstract:

Transition metali catalyzed Ci H activation has emerged as a revolutionary technology, offering
remarkable efficiency and selectivity compared to traditional methods.! In the realm of sustainable
catalysis, the activation via the integration of 3d metal catalysis and visible light stands out as a
transformative approach in organic synthesis and continue to pose significant challenges.? In that
Scenario, the asymmetric version of this class of reactions is highly challenging and remains
immature.® In this context, we have developed an enantioselective methodology that merges
visible-light photo redox catalysis with cobalt-catalyzed asymmetric Ci H activation/annulation of
(hetero)arenes and alkenes, enabling the synthesis of Ci N axially chiral heterocycles under mild
conditions. Thi siaplalerylacett dedvatipds asyfasmallhrene precursors and
delivers products in high yields with excellent enantioselectivities. Comprehensive mechanistic
investigations were also conducted to illuminate the intricacy of this reaction pathway.*

‘ﬁ% + fi‘Nzh.:;zzd O\O %ﬁ’_’ g&

+ Multifaceted photocatalysis + APEX reaction + DFT study
45 examples, up to 98% ee C—N ax:ally chiral C—C axially chiral

References:

1. (a) C. G. Newton, S. G. Wang, C. C Oliveira, N. Cramer, Chem. Rev. 117, 8908 (2017).
(b) Y. Zheng, C. Zheng, Q. Gu, S. L. You, Chem Catal. 2, 2965 (2022).

2. J. Twilton, C. C. Le, P. Zhang, M. H. Shaw, R. W. Evans, D. W. C. MacMillan, Nat. Rev. Chem.
1, 0052 (2017).

3. Q.J.Yao, B. F. Shi, Acc. Chem. Res. 58, 971 (2025).

M. Koner, N. Ballav, A. J. Varma, S. Ghosh, T. Mondal, R. Kuniyil, M. Baidya, Chem. Sci.

(2025).

H

CONTACT/PRESENTING AUTHOR *M. Koner; mkoner97@gmail.com

Page 1



ChemSpirit 2025: Current & Future Trends in Chemical Sciences

P50
Chemical Biology -Inspired Engineering of Folate -Conjugated
Core@shell Nanorods for Precision Chemotherapy in Cervical and Triple
Negative Breast Cancers
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2Homi Bhabha National Institute, Anushaktinagar, Mumbai 400094, India

Abstract:
The high incidence, aggressiveness, and chemo-refractory nature of cervical and triple-negative
breast cancers (TNBC) necessitate the development of targeted chemotherapeutic approaches to
improve treatment outcomes. In this study, highly monodispersed, biocompatible, and
hemocompatible Ce-Tb doped core@shell NaGdF4:20Ce@NaGdF4:5Tb (CS) nanorods were
synthesized via the thermolysis method to enhance drug accumulation and site-specific
chemotherapy in these resistant cancers [1]. The nanorods were coated with silica to achieve
aqueous dispersibility, followed by covalent conjugation with folic acid (FA) for receptor-targeted
delivery of the anticancer drug, doxorubicin hydrochloride 0
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MTT assays revealed a dose- and time-dependent
enhancement in DOX-induced cytotoxicity when delivered
through FA-conjugated CS nanorods (CS-FA-DOX) in
folate receptor overexpressing cervical (KB) and TNBC
(MDA-MB-231) cells compared to normal human mammary
epithelial (MCF-10A) and lung fibroblast (WI26VA4) cells
(Figure 1). ICsp values were ~10i 40 folds lower in KB and
MDA-MB-231 cells, confirming selective chemotherapeutic GO0 o oF jo®
efficacy. Flow cytometry demonstrated ~3i 5 folds higher o P
intracellular uptake of CS-FA-DOX in cancer cells
compared to free DOX. Confocal microscopy further
validated effective nuclear delivery of DOX, resulting in
significantly enhanced cytotoxicity [2].
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Figure 1 Cytotoxicity data of CS-
FA, DOX and CS-FA-DOX in KB
and MCF 10A cell lines after 24 h.

Moreover, pre-treatment of KB cells with the pan-
caspase inhibitor Z-VAD-fmk showed ~2-fold rescue from cell death after CS-FA-DOX treatment,
indicating stronger apoptotic induction compared to free DOX [3]. Collectively, these results suggest
that CS-FA-DOX nanorods represent a promising nanoplatform for targeted chemotherapy, capable
of overcoming drug resistance in aggressive cervical and TNBC cancers.
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Pd-Catalyzed Late-Stage Installation of Nitrile and Carbamoyl Groups via a
Cross-Coupling Approach of Thianthrenium Salts with Isonitriles
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Abstract:

Nitrile functional group is a versatile synthetic linchpin in synthetic organic chemistry for functional
group interconversion and also found in many fields including biologically active molecules.
Similarly, carbamoyl functional group played vital role, e.g., amide bond is backbone in proteins and
other fields.1 Due to the importance of these two functionalities in many fields, introduction of these
functionalities are very rare and need to use organometallic reagents and directing groups,
especially readily available starting materials such as arenes and alkenes are underdeveloped.z
Here, we report the introduction of nitrile and carbamoyl functionalities on arenes and alkenes via
site-selective manner through the Pd(ll)-carbene approachs. Using this methodology, we could able
to install the nitrile and carbamoyl functionalities on several biological important molecules with
excellent yields. The scope and limitation of this study will be discussed during the conference.
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Base-Promote d Chemodivergent Construction of 2 H-Chromen -2 one and
Chromeno[2,3 -c]pyrrole Scaffolds from para-Quinone Methides and
U-Alkylidene Succinimides

Km Roshani *, Mohammad Saim Raza!, Rama Krishna Peddinti?
!Indian Institute of Technology, Roorkee, 247667, India.

Abstract:

Oxygen-based heterocycles, exclusively, 2H-chromen-2-one and 2H-chromene are practical motiffs
found in various classes of natural products and pharmaceuticals. 2H-Chromen-2-one scaffolds-
based molecules represent a generous range of biological and pharmacological activities including
anti-inflammatory, anti-cancer, anti-cholinesterase, etc. For example, warfarin a prominent 2H-
chromen-2-one-based drug molecule, is used to treat thromboembolic disorders. A series of 2H-
chromene-based compounds such as iclaprim have been used to treat respiratory infections due to
its notable specific inhibitory action on microbial dihydrofolate reductase. On the contrary,
pyrrolidine-2,5-dione scaffolds are the building blocks for many alkaloids and a wide range of
synthetic compounds with various biological activities. Owing to their importance in biological
systems, it is crucial to discover new methods for creating these multi-substituted peculiar
structures. Over the past few decades, synthetic communities have devised several effective
methods to formulate strategies for creating 2H-chromen-2-one and 2H-chromene motiffs. Until
now, only a few reports are available for synthesizing chromeno[2,3-c]pyrrole scaffolds. An
unexpected base-controlled chemodivergent reaction between U-alkylidene succinimides as ring-
opening C; synthons with 2-hydroxyphenyl-substituted para-quinone methides that selectively leads
to either 2H-chromen-2-one or chromeno[2,3-c]pyrrole derivatives is described. Extremely selective
and switchable cyclizations were obtained by modifying the base This metal-free protocol is
highlighted by its mild reaction conditions and broad substrate scope, and the viability of the
existing protocol was additionally illustrated by gram-scale synthesis and further modification.
Several control experiments were performed to understand the reaction mechanism.
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Aggregation 1 Resistant Dynamics of PheB24 Insulin Analogues

Roopshree Banchode !*, Shampa Raghunathan?
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500 043.
Abstract:
Amyloid T the distinct protein aggregation state ofinsul i n i s ¢ h a-sheeat torformezse d by
bound together by various interactionlstofirgdgaee gat i

insulin, ultimately perpetuating in Type 2 diabetes. Structural and dynamical aspects of mutated
amyloidosis-resistant insulin was studied using atomistic molecular dynamics (MD) simulations in
explicit solvent. One of the major sites of interest for mutation on dimeric insulin is the PheB24 - an
aromatic anchor present at an interesting hinge position within an aggregation-prone hydrophobic
pocket. Further, micro kinetic studies using Markov State Modelling via k-means clustering and
computation of transition probability matrix directed the analysis of various metastable states to
reveal equilibrium populations, free energy profiles and kinetically relevant states. Computations of
RMSD, potential energies, RMSF, hydrogen-bond count and RDF parameters for selected
classified mutants against wild-type (4INS) were performed to exhibit modulated stability, flexibility
and dimer interaction dynamics. The dissociation of hydrogen bonds between anti-parallel dimeric
contacts was indicative of enhanced monomer stability. We demonstrate the dynamical
consequences of aggregation-resistant kinetics of insulin to serve as a potential tool to deduce
mechanisms for the prevention of amyloidogenic behavior of insulin and further unravel
opportunities towards efficient drug design.
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Catalytic conversion of aqueous methanol to dihydrogen by using Ru -
bipyridine complex: A DFT study

Jyotsna Rapolu 1 _*, Shampa Raghunathan 1
1 Mahindra University, Hyderabad, 500043, India.

Abstract:

The catalytic conversion of methanol to produce hydrogen is a promising approach for

sustainable energy generation, yet the availability of catalysts based on simple molecular
frameworks is limited. Herein, we present a pyridine-ligated ruthenium catalyst that is minimalist
and facilitates the complete dehydrogenation of methanol to carbon dioxide and three equivalents
of hydrogen molecule. Density functional theory (DFT) calculations at BP86/def2SVP level were
employed to identify and analyze intermediates and corresponding transition states revealing a
cooperative mechanism involving both the metal center and ligand participation. Natural bond
orbital (NBO) and intrinsic bond orbital (IBO) analyses were performed to add further details to the
el ectron transfer and orbital interaction be
promoting subsequent hydrogen evolution reactions. This theoretical work shows that simple
ruthenium systems with active ligand interaction can achieve catalytic performance comparable to
that of more structurally intricate pincer systems, highlighting their potential as an efficient catalyst
for hydrogen production.
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Construction of Aza -Spirocycles and Carbocycles via radical promoted
Alkene Functionalization/annulation
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Abstract:

Radical cascade reaction involving alkenes and alkynes enabled the rapid construction of molecular
complexity through the formation of multiple bonds in a single step.'? In this study, we developed
an electrochemically driven ipso-annulation of N-benzylacrylamides to access selenylated
azaspiro[4.5]decadienones via the formation of Ci Se and Ci C bonds.® Further, leveraging the dual
reactivity of olefins and alkynes, a one-pot multicomponent radical cascade annulation was
established for the efficient synthesis of functionalised naphthalenones.* This radical approach
proceeds under mild and sustainable conditions providing an environmentally benign route to

diverse aza-spirocyclic and carbocyclic frameworks. The result of these two strategies will be

presented.
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Scheme: (a) Synthesis of selenyl azaspiro[4.5]decanes (b) Synthesis of napthalenones.
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Ciprofloxacin in Food and Environmental Samples
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Abstract:

Development of efficient fluorescent probes for antibiotic detection is of growing importance in
environmental and food safety monitoring. In this study, we synthesized and evaluated three
pyrene-based derivatives, PHC, ACD-Py, and XAN-Py, with various acceptors such as chromene,
acridine, and xanthene using single crystal XRD, NMR, HR-MS, and other spectroscopic
techniques. Detailed photophysical properties and the formation of excimer emission motivated to
develop the turn-on fluorescence chemosensors towards the detection of antibiotics. Among all,
XAN-Py emerged as the most effective probe, showing outstanding sensitivity and selectivity
towards the detection of ciprofloxacin (CIP) with an exceptionally low detection limit of ~0.413 nM.
The fluorescence response was rapid, stable, and consistent across a wide pH range, indicating
robustness under complex environmental and biological conditions. The fluorescence enhancement
mechanism was attributed to the inner filter effect (IFE) mediated by hydrogen-bond interactions.
Selectivity is further confirmed through competitive studies involving structurally similar antibiotics.
To complement experimental findings, density functional theory (DFT) calculations were employed
to elucidate the electronic and photophysical properties of the derivatives. The practical applicability
of XAN-Py was validated through successful detection of CIP in real-world samples, including
water, milk, and fish. Additionally, a smartphone-assisted fluorometric platform is established,
demonstrating the feasibility of portable and on-site analysis. Collectively, these results identify
XAN-Py as a promising candidate for rapid ciprofloxacin detection in complex matrices.

PHC ACD-Py XAN-Py

Figure. Single crystal XRD images of the pyrene derivatives used for ciprofloxacin detection
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Insights into Enantioselectivity: Computational Study of Asymmetric
Boracarboxylation with CO 2 and Diboron
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Abstract:

Understanding enantioselectivity in catalytic processes is pivotal for advancing asymmetric
synthesis methodologies. This research investigates the enantioselective boracarboxylation of
alkenes with CO 2 and diboron, employing computational methods to elucidate the underlying
mechanisms. The study explores distinct pathways leading to different stereochemical outcomes
viz., S-product and R-product. Paths A and B involve 1,2 and 2,1 alkene insertion. The
carboxylation process may take place via direct insertion and electrophilic substitution process.To
understand which path prevails density functional theory (DFT) calculations have been employed to
explore these various reaction coordinates, the energetics, and the stereo-chemical preferences of
these pathways. The energetics involving the key role of the base alkoxide anion has also been
studied. The computational insights shed light on the factors governing enantioselectivity in
boracarboxylation reactions, providing valuable guidance for designing chiral catalysts and
optimizing asymmetric transformations.
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Mechanistic Insights from DFT Studies on Electrochemical Gold -
Catalyzed 1,2 - Difunctionalization: Toward Novel Ligand Design
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Ramanagaram, Bangalore, 562112, India

Abstract:

This research undertakes a comprehensive examination of the gold-catalyzed 1,2-
difunctionalization reaction occurring between an alkyne and an allenoate, employing density
functional theory (DFT) as the methodological framework. Two distinct reaction pathways were
scrutinized, with Path B being ascertained as the most thermodynamically favorable route. Within
this mechanistic paradigm, the allenoate is observed to coordinate initially to the gold catalyst,
which is subsequently followed by the binding of the alkyne. Computational analyses conducted at
the BP86 level of theory indicate that the elimination of the trifimide anion constitutes the rate-
determining step (RDS), characterized by a relatively low free-energy barrier of 15.3 kcal/mol, in
contrast to Path A, which is deemed unfavorable due to a significantly higher barrier of 40.4
kcal/mol. Frontier molecular orbital (HOMOT LUMO) analyses further substantiate the calculated
energy profiles, thereby affirming the preference for Path B. Expanding upon these mechanistic
revelations, a series of N-heterocyclic carbene (NHC) ligands (L1 L9) was systematically assessed,
demonstrating consistently lower RDS barriers in comparison to traditional phosphine ligands.
Notably, ligand L1 is identified as possessing the most substantial capacity to mitigate the activation
energy, thereby enhancing catalytic efficacy.
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Photo -redox Cobalt Dual Catalytic Intramolecular Couplin g of Terminal
Alkyne to Cyclopropene
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Kalyani, West Bengal

Abstract : Cyclopentenes, five-membered carbocycles, are vital in natural products and
pharmaceuticals. Their unique reactivity and structural versatility make them key intermediates and
core structures in bioactive molecules, supporting the synthesis of complex compounds and
advancing medicinal and synthetic chemistry.! A wide range of synthetic strategies exist for
constructing cyclopentenes, including transition metal- and organocatalyzed methods. Key
approaches involve [3 + 2] cyclizations-either via intermolecular reactions? between 3C and 2C
synthons or vinyl cyclopropane rearrangements-as well as [4 + 1] cyclizations using dienes and 1C
units®. Intramolecular [5 + 0] cyclizations?, through cycloisomerization or metathesis, also enable
ring formation. Notably, Ci H functionalization offers a powerful tool for selectively converting inert
Ci H bonds into Ci C bonds, broadening synthetic access to cyclopentene frameworks. Over the
years, transition-metal-mediated (Ru, Rh, Co) intramolecular cycloaddition of cyclopropenes with
alkynes via cleavage of the carbon-carbon double bond of cyclopropenes® generated
cyclopentadienyl bicyclic products but the synthesis of vinyl cyclopentene motif from the same
tethered cyclopropene using the dual catalytic method approach combining photoredox and metal
catalysis remains unexplored. Herein, we report the straight forward route to synthesis of vinyl
cyclopentene moiety from the alkyne tethered cyclopropene in a single step by utilizing the concept
of dual catalytic approach i.e. photo and cobalt catalyst. In comparison to the previous reports, low-
valent cobalt can be the perfect substitute along with oraganic dye (4CzIPN) as a reductant. This
approach is mild, operationally simple and atom economic.
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In situ Characterization of Redox Active Species using Infrared Spectro -
electrochemistry
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Abstract:

In an effort to transition from nonrenewable to renewable energy resources in organic synthesis,
researchers are developing electro-organic synthetic methodologies that utilize electrons as
environmentally friendly reagents.t This field has demonstrated considerable potential through
various processes, such as Kolbe electrolysis for the decarboxylative dimerization of carboxylic
acids, which was established in 1849. However, organic electrochemical synthesis gained traction
primarily in the late 20" century. Advancements have been made in transition-metal-catalyzed
electrocatalytic reactions for the activation of C-H bonds!® and the coupling of C-C and C-X bonds!!
(where X represents a heteroatom). However, many times it is difficult to investigate the organo-
redox species using in situ techniques.®! A series of organometallic compounds of the type
[Re(L)(CO)3Br], where L represents R-t py albpydligaRddj, were synthesized and used to identify
redox-active species in situ. We employed IR spectroscopy and electrochemical studies, referred to
as IR spectroelectrochemistry (IRSEC), to elucidate the mechanism involved in CO; reduction. In
IRSEC, the IR spectra of the [Re(L)(CO)s:Br] compounds were recorded while applying different
potentials within a cell, and the observed bands were compared with data available in the literature.
This study focused on the mechanistic study of electrochemical CO. reduction using the
synthesized organometallic compounds.
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Figure 1: Normalized ATR-IR spectra in the absorbance mode of the [Re(L)(CO)sBr] complex,
showing the different species observed at different potentials.
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Light -Induced Reactivity of Nucleophilic Siloxycarbene with
Heterocumulenes : Synthesis of -Ketoamides, Hydantoins,
Oxoacetamidines, and Amides
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Abstract:
Cumulenes are an important class of reactive intermediates such as allenes possess a
central carbon atom that is sp-hybridized and connected with two unsaturated double bonds,
which are sp or sp?-hybridized carbon atoms, which play a vital role in synthetic organic
chemistry.! The reactivity of siloxycarbene with unsaturated compounds such as alkene and
alkynes? has been reported, recently our group shown the reactivity of siloxycarbene with
hetero unsaturated bonds N=N.2 Here we have discussed the reactivity of in situ generated
nucleophilic siloxycarbenes from acylsilanes via 1,2-Brook rearrangement in the presence of
visible light with heterocumulenes.* This method significantly advances from the conventional
use of electrophilic carbenes stabilized by metal catalysts and harsh reaction conditions. The
reactivity was explored with isocyanates, carbodiimides, and N-sulfinylamines to synthesize
-ketoamides, hydantoins, oxoacetamidines, and amides. Further, it demonstrated the
synthetic utility and synthesis of biologically active molecules. Moreover, mechanistic
insights reveal that this reaction proceeds through the singlet carbene mechanism.?
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Towards next -generation 5 -hydroxytryptamine 2C Receptor modulators:
Greener synthes is and evaluation of novel isocoumarin derivatives as
PAAMs of 5 -HT2cR
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Abstract:

The serotonin 5-HT,c receptor (5-HT.cR) is a validated therapeutic target for central nervous
system (CNS) disorders. While orthosteric agonists such as Lorcaserin were discontinued due to
safety concerns, allosteric approaches offer safer alternatives. In particular, positive ago-allosteric
modulators (PAAMS), which both activate and potentiate receptor signaling, represent an emerging
strategy. In this study, we designed and synthesized a novel series of 3-(1-hydroxycycloalkyl)-
substituted isocoumarins as potential 5-HT2cR modulators. The compounds were obtained using a
greener, ligand- and additive-free Cu-catalyzed couplingi cyclization of 2-iodobenzoic acid with 1-
ethynylcycloalkanols under ultrasound. This mild, one-pot process proceeded within 17 1.5 h,
affording the desired products in good yields with high regioselectivity. Environmental metrics
confirmed the sustainability of the methodology, which also demonstrated scalability. Biological
evaluation revealed several compounds as selective 5-HT,cR agonists with PAAM activity. Among
them, compound 3b exhibited potent activity (ECsp ~8 nM), metabolic stability in mouse brain
homogenates (~67% remaining at 2 h), and a favorable brain-to-plasma distribution (~2:1). In rat
studies, 3b reduced food intake over 22 h at 100 mg/kg without over toxicity. Docking analysis
highlighted unique allosteric engagement with Asp134, distinct from Lorcaserin. These findings
establish compound 3b as a promising 5-HT.cR PAAM candidate for further preclinical
investigation.

o «

‘ 2
N
R OH Mmy
N
2y
CuCl.2H,0 o o
K,CO3, Acetone S
OH 2 PNF

Qﬁ‘—* 70°C, 1-1.5h HO

References: -

[ 1] E. P retzak Nuti¢nis 05s 1449 (2023)

[2] 3. S. Kumar et al, Bioorg. Chem. 129, 106202 (2022)
[3] R. G. Chary et al, RSC Adv. 3, 9641 (2013)
CONTACT/PRESENTING AUTHOR: KaushikS@drils.org

Page 1



ChemSpirit 2025: Current & Future Trends in Chemical Sciences

P63

Phosphine -Catalyzed diastereoselective [3+2] -annulation of 2,5 -
cyclohexa -dienones with skipped enyne

Sayan Roy and Rambabu Chegondi*

Department of Organic Synthesis & Process Chemistry,
CSIR-Indian Institute of Chemical Technology (CSIR-IICT), Hyderabad 500007, India.

Abstract:

Nitrogen-containing heterocyclic structures are widely present in numerous natural products and
pharmaceutical compounds®. Despite their significant synthetic potential, intermolecular Lewis
base (LB)-catalyzed [3+2] annulation of p-quinamines with skipped enynes remains unexplored.
Given our interest in the desymmetrization of 2,5-cyclohexadienones?, we report the first Lewis
base-catalyzed, regio- and diastereoselective dual umpolung domino Michael reaction of 2,5-
cyclohexadienones with skipped enynes, providing access to biologically significant hydroindole
scaffolds.
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Lewis Acid and Lewis Base Mediated Tandem Annulations on Enone -
Tethered Cyclohexadienones

Tarun Nallamilli_, Ramulu Dhanavath, Anandarao Munakala and Rambabu Chegondi*

Department of Organic Synthesis & Process Chemistry,
CSIR-Indian Institute of Chemical Technology (CSIR-IICT), Hyderabad 500007, India.

Abstract:

The cascade functionalization of U ,-unsaturated carbonyls via nucleophilic attack and
electrophilic trapping remains a significant challenge in synthetic chemistry'2. To address this,
we have developed two novel strategies for the desymmetrization of enone-tethered
cyclohexadienones, enabling the efficient construction of complex molecular frameworks. The
first strategy employs a combined Lewis acid catalytic system that promotes a chemo- and
diastereoselective halogenative cascade annulation, providing direct access to synthetically
valuable halogenated bicyclic enones under mild conditions®. In contrast, the second strategy
features a highly diastereo- and regioselective, base- and solvent-controlled cascade annulation
of enone-tethered cyclohexadienones with nitroalkanes, affording diverse polycyclic scaffolds
bearing up to six contiguous stereocenters®. Collectively, these studies establish a versatile
toolkit for divergent synthesis, wherein the Lewis acid-catalyzed approach furnishes bicyclic,
and the base-promoted pathway yields tetracyclic frameworks from a common precursor.
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Copper (Il) -Mediated Deoxychlorinated Synthesis of Glycosyl
Chlorides from Glycosyl Hemiacetals

Shubhi Dwivedi *, Soumyadip Dey?, Abhijit Sau'*
Department of Chemistry, Indian Institute of Technology Hyderabad, Kandi-502285,
Sangareddy, Telangana, India

Abstract:

In carbohydrate synthesis, halogenated sugar derivatives serve as key intermediates for forming
glycosidic bonds, enabling access to diverse oligosaccharides, glycoconjugates, and
glycomimetics essential for biological studies and therapeutic development. Glycosyl chlorides
are classical and highly versatile glycosyl donors extensively employed in the synthesis of
complex carbohydrates. As one of the earliest activated glycosyl donors, glycosyl chloride has
played a crucial role in shaping glycosylation methodology since the 19™ century, following the
pioneering studies by Colley and Michael, Koenigsi Knorr and Fischer. Their high electrophilicity
facilitates the formation of stereoselective Ci N and Ci C-linked glycoconjugates found in natural
products, glycopeptides, and nucleoside antibiotics. We have developed a mild and efficient
methodology for the deoxychlorinated synthesis of glycosyl chlorides directly from readily
available glycosyl hemiacetals, by using diphenylchlorophosphate in combination with copper
(I chloride. This strategy uses bench-stable substrates with remarkable functional group
tolerance, displaying excellent compatibility with both disarmed and armed sugars, avoiding
their hydrolysis in 70-90% vyield. Further, the synthetic potential of the glycosyl chlorides is
shown with O- and N-glycosylation with a broad acceptor scope including flavonoid, sugar,
amino acids, alcohols, and cyclic amides. Moreover, the NMR study reveals the key mechanistic
insights into the deoxychlorinated synthesis of glycosyl chlorides. This protocol establishes a
powerful platform for efficient glycoconjugate synthesis.
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CopperL at al yzed Chemosel ect dinssturaRé@ ducti or
Flavone Olefin and It's Glycosides

Debabrata Giri !, Raghuvendra!, A Saha!, VS Manikanta?, A Sau'*
! Department of Chemistry, Indian Institute of Technology Hyderabad, Kandi, 502284,
Sangareddy, Telangana, India

Abstract:

Flavanones, a unique subclass of polyphenolic colourless flavonoids, are most abundant in
citrus fruits and their juices, making them one of the most widely consumed bioactive molecules
worldwide. Through lowering oxidative stress, decreasing inflammation, and altering pathways
linked to cardiometabolic dysfunction, these substances have been linked to protective effects
against chronic non-communicable diseases, such as obesity, diabetes, hypertension, and age-
related disorders. Despite the profound biological and pharmacological significance of these
polyphenolic scaffolds, the development of a mild, efficient, and practically less cumbersome
synthetic strategy remains a formidable challenge in modern organic synthesis. This
chemoselective reduction of flavone olefin requires precise control over reactivity to reduce the
c onj ug a-unsaturatdd carbonyl system without affecting the functional groups commonly
present in the complex carbohydrate derivatives.! In this article, we report the first time
chemoselective hydrogenation of oxygen-containing gamma-benzopyrane nucleus using
NH:zA BsHomplex? in the presence of a cheap and commercially available copper catalyst. This
copper-catalysed chemoselective transfer hydrogenation likely proceeds via in situ formation of
CuH in toluene, providing comparable advantages to its homogeneous version and allow the
production of both biologically enhanced flavanones and flavanols from complex flavone O-
glycosides bearing either monosaccharides (e.g., glucose, galactose) or disaccharides (e.g.,
cellobiose, lactose) in the presence of sensitive groups like -OMe, -OBn, -Br, -Cl, -F, -OMOM, -
OAll, -OTBS, -OBz, and substituted benzoyl groups.®
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Dearomative selective reduction of structurally diverse N-
heteroarenes enabled by a homogeneous titanium catalyst

Tarun Bhatt_2Vadithya Suman 2, Mridula Choudhary °, Saurabh Kumar Singh **, Kishore Natte &
Indian Institute of Technology Hyderabad

Abstract:

The selective reduction of aromatic N-heterocycles remains a key challenge in organic synthesis
due to competing reactivity and the need for catalyst sustainability. We report a CpFTiCIF
catalyzed chemoselective hydrogenation of structurally diverse quinolines, pyridines, and
pyrazines using ammonia borane as a mild hydrogen source. This earth-abundant titanium
system enables efficient and scalable transformations (>100 examples) with broad functional
group tolerance and enhanced F(sp3) carbon content. The method also extends to furans and
benzofurans under practical conditions. DFT studies provide mechanistic insights into the
selective quinoline reduction pathway, highlighting the potential of this sustainable protocol for
3D-rich heterocycle synthesis.
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Microwave -Assisted Palladium -Catalyzed Domino Reaction: Concise
Access to 5 H-Dibenzo[ a,c][7]annulenes and Dihydro -dibenzo -

cycloheptacoumarins

Pradip S. Waghmare and Gedu Satyanarayana*

Department of Chemistry, Indian Institute of Technology Hyderabad, Kandi, Sangareddy,
Telangana 502284, India.

Abstract:

Herein, we demonstrate a microwave-assisted one-pot method to access functionalized 5H-
dibenzo[a,c][7]annulenes via Pd(0)-catalyzed tandem Suzuki coupling and cyclo-condensation
pathway. The method exhibited extensive substrate scope and enabled post-synthetic
transformations and scale-up synthesis. Significantly, 5H-dibenzo[a,c][7]annulenes have been
smoothly transformed into polycyclic lactones, upon reaction with external phenols catalyzed by
TfOH via the construction of C- C and C- O bonds.
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Dearomative difluoromethylation of N-heterocycles and
pharmaceuticals with bromo(difluoro)acetic acid

Sandeep Kumawat *, Tarun Bhatt, and Kishore Natte
Department of Chemistry, Indian Institute of Technology Hyderabad, Kandi, Sangareddy 502 285,

Telangana, India

Abstract:

Difluoromethylation of N-heterocycles is a valuable transformation for drug discovery, yet
practical methods to access N-difluoromethylated heterocyclic compounds remain scarce.
We report a broadly applicable, transition metal-free protocol for the selective
difluoromethylation of N- heterocyclic substrates using inexpensive and bench-stable
bromo(difluoro)acetic acid (BrCFRCORH) with KRCOF under ambient conditions. This protocol
applies to diverse medicinally important N-heterocycles (quinoline-4-aimines,
aminopyridines, quinazolinamines, purinamines, acridinamines, etc.), including commercial
pharmaceuticals and APIs, providing unprecedented N-difluoromethylated products bearing
imine functionality (Figure 1). These structurally new and medicinally important fluorinated
N-heterocycles were previously inaccessible. The success behind the selective introduction
of the CF2H moiety is the increased nucleophilicity and less steric hindrance towards the N
atom of the ring of N-heterocyclic amines, enabling dearomatization via N-
difluoromethylation. The method is operationally simple, efficient for late-stage
difluoromethylation of commercial pharmaceuticals, exhibits high selectivity and functional
group tolerance, and is scalable to over 50 grams at room temperature. Moreover, the
synthetic utility of these fluorinated products is demonstrated by a rapid one-step
hydrodefluorinative reduction to deliver N-methylated Fsp3-rich scaffolds. This strategy
enhances access to complex fluorinated frameworks with medicinal relevance (quinoline, N-
CFHMH, imine) and offers a sustainable route for late-stage dlversmcatlon of drug molecules.
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Designing Membrane -Based Atrtificial Signal Transduction System

Leading to Formation of Cyan -Emitting Bacteria
Subrata Das , Pradip K. Tarafdar*
Indian Institute of Science Education and Research Kolkata
Mohanpur, Nadia - 741 246, West Bengal, India

Abstract:
In biology, membrane signaling proteins respond to environmental changes to process and pass
chemical information, transmitting and amplifying signals across lipid bilayers. Achieving signal
transduction without physical transport is less explored. Motivated by this, we present a
synthetic vesicle-based system that uses a chemically regulated method to simulate such
transmission. The binding of calcium ions as an external messenger molecule and a synthetic
transducer inserted in the vesicle membrane controls the system. This binding event causes the
transducer to move horizontally across the membrane leading to the convergence of two
transducer units, triggering the activation of the signaling pathway via excimer generation of
pyrene. A characteristic excimer emission is observed from pyrene when it accumulates at
higher local concentrations We developed a signal transduction-mediated method for generating
cyan-emitting bacteria with this phenomenon. Because the process is completely reversible,
addition of calcium ion and EDTA can be turned on and off. With possible uses in artificial
systems, this method provides a straightforward but effective foundation for simulating signal
transmission and amplification.
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Chemoselective Transformation of 6 -Gingerol: Access to 6 -Gingerols,
6-Shogaols, and 6 -Paradols through Semi Synthesis and Hybrid
Approach via (3+2) Cycloaddition
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Pushparathinam Gopinath™
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Abstract:

Zingiber officinale serves as a significant source of bioactive secondary metabolites,
especially terpenes and phenolic compounds. The gingerol series of compounds, being the
main phenolic constituents of the ginger root, are important precursors to shogaols and paradols
due to dehydration and reduction reactions, and possess an array of bioactivities including anti-
inflammatory, anticancer, antioxidant, and neuroprotective. To capitalize on the chemical
potential of 6-gingerol, we employed a nature-inspired semi-synthetic approach to provide
access to dehydro-6-gingerol, 6-shogaol, dehydro-6-shogaol, 6-paradol, and dehydro-6-paradol.
We then synthesized spiro-fused heterocycles using (3 + 2) cycloaddition of azomethine ylides
o n Gupsatfrated intermediates (dehydro-zingerone and dehydro-6-gingerol, and dehydro-6-
shogaol). Finally, hybrid molecules were prepared via click chemistry by combining members of
the 6-gingerol analog series with zerumbone isolated from Zingiber zerumbet. Using this
biomimetic approach provides a reproducible and flexible synthetic strategy to a diverse library
of structurally functionalized analogs toward nature-inspired drug discovery.
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Synthesis and study of galactose functionalized nanosized polymeric
scaffold for targeted and site -specific doxorubicin delivery to
asialoglycoprotein receptor -1 expressing liver cancer cells
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Abstract:

A novel nano polymer composite was designed for selective targeted delivery of anticancer
drugs to hepatocellular carcinoma via asialoglycoprotein receptor (ASGPR-1) interaction with
galactose ligands. The synthesis of D-galactose conjugate involves multi-step process, with
commercially available D-galactose as starting material. A robust synthetic sequence was
developed for the preparation of galactose conjugate and is scalable to gram scale. Multiple one
pot two-step chemical process is key to the efficient synthesis of galactose conjugate.
Galactose conjugate in the fully deprotected form was obtained as U/ b anomeric form
35:65 ratio as confirmed by *H NMR. Subsequently, the grafting of galactose conjugate to the
polymer matrix was achieved using in-situ UV irradiation method to yield a galactose-
functionalized nano-sized polymer scaffold for ASGPR-1 targeting. The polymer demonstrated
efficient loading of doxorubicin, an FDA-approved anticancer drug, with pH-sensitive release
favoring acidic tumor-like environments. Hemolysis assays confirmed hemocompatibility,
supporting systemic use. Cytotoxicity, fluorescence microscopy, and flow cytometry validated
selective cytotoxicity against ASGPR-1-positive HepG2 cells, sparing ASGPR-1-negative
WRL68 cells. This strategy integrates robust monomer synthesis with targeted polymer design
to create a promising platform for hepatic cancer therapy with enhanced specificity and safety.
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Radical -promoted Annulation to Access Selenophenes from
Morita -Baylis -Hillman Acetates of Propioaldehydes

Banoth Karuna Sagar _and Chada Raji Reddy*
Department of Organic Synthesis & Process Chemistry,
CSIR-Indian Institute of Chemical Technology, Hyderabad-500007

Abstract:

Selenophene-based heterocycles represent a vital subclass of selenium-containing compounds
that exhibit wide-ranging applications in medicinal chemistry and materials science.® Their
unique structural and electronic features make them promising candidates for therapeutic drug
discovery as well as for the design of optoelectronic and light-emitting materials.? While a
plethora method available for the furan and thophenes but there are a few methods available for
the selenophenes. In the present study, a one-pot whereas transition metal-free strategy and a
radical-induced annulation for accessing two distinct selenophene derivatives from Moritai
Baylisi Hillman (MBH) acetates of propiolaldehyde.® In the presence of Se/TMSCN reaction
conditions benzoylselenophene carboxylates were obtained and in the presence of Se/NaBH4
benzylaselenophene carboxylates were achieved through successive Ci Se and Ci O bond-
forming processes in good yields.* The results of these methodologies will be presented.®

Se, TMSCN o
Qhc DMSO w
_ CO,Me R se
. 72 — 80-92% yield

R = alkyl/aryl/ Se, NaBH, /\(/TCOzMe
heteroaryl DMF/'BUOH (99:1) R ¢
78-88% yield

CO,Me
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Remote meta-Ci H functionalization of Baylis -Hillman adducts

Alapati Yaswanth, Manickam Bakthadoss*
Department of Chemistry, Pondicherry University, Puducherry i 605 014, India.

Abstract:
The Baylis-Hillman (BH) adducts became very useful building blocks in a variety of organic

syntheses. Herein, an unprecedented, challenging, and distal Ci H activation of BH adducts via
a directing group strategy (DG) has been disclosed for the first time. This novel method is not
only the first Ci H activation of BH adducts but also paves the way for solving the long-standing
problem of decorating the aryl part of the BH adducts with various functionalities in a selective
manner. We have also developed a selective mono- & di-alkenylation of BH adducts by tuning
the reaction conditions. This new protocol has a wide substrate scope, simple reaction
conditions, excellent yields, excellent meta-selectivity, and very good functional group tolerance.
Late-stage modification of drugs and bioactive molecules, as well as the removal of DG, has

also been achieved.

i OR
OPivO
R! /\R1 H /\R1
ACAR8S D
NC R = Piv, A92c03 R H; AgOAc, Cu(OAc),
A R = Piv; AgOAc
R! ® First C-H activation of BH adducts  ® Wide substarate scope

® Good functional group tolerance ® Functionalized drug derivatives ® Selective mono- & di meta-C-H bond alkenylation

® Compatible with free -OH and a, B-unsaturated ester ® Removal of Directing group @ Solution for long standing problem
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Rhodium -Catalysed 3 -Aza-Cope Rearrangement of Diazoenals and
Enamines: Application to Pyrrole Synthesis

Sudhir Muduli_*, Laxman Anandrao Thorbole!, Sreenivas Katukojvala'®
! Department of Chemistry, IISER Bhopal, India.

Abstract :

Ylide-mediated sigmatropic rearrangements have enriched mechanistic understanding and
unlocked new directions in synthetic strategy beyond classical frameworks.! Herein, we have
designed a conceptually new class of Rh-bound protic N-allyl enammonium ylides for
stereoselective 3-aza-Cope rearrangement. These transient ylides are generated in situ by the
Rh-catalysed reaction of vinyldiazo compounds?® and secondary-(Z)-b-enamino carbonyl
compounds, under mild conditions. Mechanistic studies revealed that resonance-assisted
hydrogen bonding (RAHB)* promotes [3,3] rearrangement by disfavouring [1,2]-proton transfer
or direct C-C bond formation. The methodology enables direct synthesis of diverse
functionalized heterocycles, including vinyl and alkynyl pyrroles, dihydropyrroles, and
deuterated pyrroles via distinct cascade processes.® The pyrrole products were elaborated to
the 7-arylindole and valuable tricyclic pyrroloindoline scaffold of a novel anti-tumour and UV-A
protecting agent, terreusinone.
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Rey-H R'\n/\/CHO @ R' N\ regio-selectivities
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stereoselective 3-aza-Cope
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Concise Total Synthesis of () -Mesembrine via Bi(OTf) p-Catalysed
Quaternary Centre

Rashmi Ranjan Khatua , Faiz Ahmed Khan*
Department of Chemistry, Indian Institute of Technology Hyderabad (IITH), Kandi, Sangareddy,
Telangana 502285, India.

Abstract:

We report a Bi(OTf)f-catalyzed one-pot annulation of methyl enol ethers with methyl vinyl
ketone, providing efficient access to quaternary carbon frameworks under mild conditions with
broad substrate scope. Diverse enol ethers were well tolerated, affording products in yields of
up to 95%. The developed approach enabled the total synthesis of (£)-mesembrine via a key
aldehyde intermediate in 31% overall yield. Notably, a streamlined one-pot protocol, performed
without isolating intermediates, directly furnished (x)-mesembrine in 30% yield. This strategy
offers a practical route to complex natural products and bioactive alkaloids, with operational
simplicity, and scalability that make it readily adaptable to a wide range of substrates for future
applications in complex molecule synthesis.
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DAST Enabled Synthesis of Fluorinated Amides and Fatty Acid
Amides Including Drugs under Ambient Conditions

Sandeep Kumawat, Kallakuri Leela Manikya Naga Siva Jyothi __, and Kishore Natte*
Department of Chemistry, Indian Institute of Technology Hyderabad, 502 285 Telangana, India.

Abstract:

We present a scalable and workup-free protocol for the synthesis of amides employing
equimolar amounts of carboxylic acids and amines with DAST (Diethylaminosulfur trifluoride) in
dichloromethane at room temperature. This base-free method accommodates a diverse array of
fluorinated aliphatic and aromatic acids, as well as primary, secondary, and electron-deficient
amines. The protocol was successfully applied to the synthesis of fatty acid amide derivatives
and commercial drugs (e.g., Leflunomide, llepcimide, etc.), as well as adaptable to late-stage
amidation of more than 10 medicinally relevant building blocks.
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Early preclinical development of Mycobacterium tuberculosis amino
acid biosynthesis pathway inhibitor DRILS  -1398 as a potential anti -TB
drug

Deepesh Biswas 2, Sandipan Chakraborty?, Gautham G. Shenoy?, Srinivas Oruganti®, Parimal
Misral, Manoijit Pal!, Seyed Ehtesham Hasnain®*
Dr . Reddydéds I nstitute of Life Sciences, Uni ver
Hyderabad-500 046, Telangana, India
2Manipal College of Pharmaceutical Sciences, Manipal Academy of Higher Education, Madhav
Nagar, Manipal-576 104, Karnataka, India
3 Department of Life Sciences, School of Basic Sciences and Research, Sharda University,
Greater Noida 201310, India
4 Department of Biochemical Engineering and Technology, Indian Institute of Technology, Hauz
Khas, New Delhi 110016, India

Abstract:

The increasing incidence of multidrug-resistant tuberculosis (MDR-TB) underscores the urgent

need for novel molecules targeting unexplored metabolic pathways. In this work, a rationally

designed pyrazolo[4,3-d]pyrimidine derivative, DRILS-1398, was synthesized and evaluated as

an inhibitor of Mycobacterium tuberculosis chorismate mutase (M.tb CM), an essential enzyme

in the shikimate pathway responsible for aromatic amino acid biosynthesis. DRILS-1398

exhibited potent enzymatic inhibition (ICs,= 3. 0 N 0.2 eM) and stMtbng act
strains (MIO1G &M)cg/TmMLe compound effectively supp
growth in THP-1 macrophages and displayed favorable pharmacokinetics, moderate metabolic

stability, and an acceptable safety profile with no observable toxicity at doses up to 500 mg/kg

b.w./day in mice. Both DRILS-1398 and its oral formulation, DRILS-1398(F), significantly

reduced bacterial burden in the lungs and spleen of infected mice, demonstrating in vivo

efficacy. This study highlights the integration of structure-based drug design with synthetic

organic chemistry to develop a potent small-molecule inhibitor targeting a key metabolic enzyme

in M.tb, reflecting an emerging convergence of medicinal chemistry and pharmacology.
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Synthesis and physical studies of an Oxazole -Based Chemosensor

for Cyanide lons

Mr.Nitesh Veniji **, Dr. Vinod Mandrekar?!
1 School of Chemical Sciences, Goa University, Panaji, Goa, India.

Abstract:

The development of highly selective and sensitive sensors for CNwion detection is of critical
importance due to the extreme toxicity of CNwions to living organisms. In this study, we report
the design and synthesis of an oxazole-based fluorescent sensor, 3-(5-(benzo[d][1,3]dioxol-5-
yD)-2-(p-tolyl)oxazol-4-yl)-2-(4-nitrophenyl)acrylonitrile, denoted as L, The sensing property of
the sensor L was confirmed by the UVi Vis absorption, emission spectra and the naked eye
sensing. The sensor L showed the absorption band at 3801 420 nm. The fluorescence emission
band was observed at 5601 600 nm. In the presence of CN' ions, the chemosensor L show the
Atewrfrf o fluorescence response over |Brh@", I'gHIOE,r compe
and NO3', the new absorption band appeared at 460 nm and the emission band also shifted to
the blue region at 560 nm. The sensor L bind to cyanide ions in a 1:1 binding stoichiometry
calculated from jobs plot experiment.
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a) POBr3(4 equiv.) DMF(4 equiv.),CHCI5(10 mL),0°C b) reflux 8 h ¢) Pd(OAc),(5 mo17o), SPhos(5 mol%),
K,CO;5(3 equiv.)DME:H,0 (4:1)10 mL reflux 6 h d) NH4(OAc) (3 equiv.), Glacial AcOH (10mL), stirred 100°C, 8hr.
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Total Synthesis of Iheyamine A via One-Pot Spiro rearrangement

Mr. Vignesh R. Naidu *, Dr. Prajesh Volvoikar!
1 School of Chemical Sciences, Goa University, Panaji, Goa, India.

Abstract:
Azepinobisindole represents an essential heterocyclic framework found in several bioactive

natural products and synthetic analogues with notable pharmacological potential.1? This work
presents a mild and efficient synthetic approach to azepinobisindole derivatives from suitably
substituted indole precursors.® The reaction proceeds under metal-free conditions, providing
good yields and excellent selectivity.* A novel and efficient one-pot synthetic method has been
developed to construct azepinobisindole alkaloid lheyamine A and its non-natural analogues.
The strategy involves an acid-mediated rearrangement of a spiro-indole intermediate, followed
by aromatization to provide a pentacyclic framework from commercially available isatins and
tryptamines. A key feature is the successful formation of a challenging seven-membered
azepino[4,5-blindole core with high yields.
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Design and Application of Bisprolinamide  -Based Bifunctional
Organocatalysts in Asymmetric Aldol Reaction

Siddhi K. Salgaonkar **, Supriya Tilvi?, Vinod Mandrekar?!
1 School of Chemical Sciences, Goa University, Taleigao Plateau, Goa 403 206, India.
2 Chemical Oceanographic Division, National Institute of Oceanography, Dona-Paula Goa, India

Abstract:

Recent advancement in asymmetric organocatalysis have focused on enhancing the efficiency
of classic catalysts like L-proline and developing more sustainable methodologies for
organocatalytic reactions.** In this work, four novel prolinamide-based bifunctional
organocatalysts were synthesized and successfully evaluated for the highly enantioselective
direct aldol reaction between aromatic aldehydes and cyclic ketones. The CFsymmetric
bisprolinamide derivative bearing hydrogen-bonding functionalities exhibited superior catalytic
efficiency, affording aldol products. The reaction proceeds with very good vyields (92%-99%),
with excellent enantioselectivity (up to 96% ee), high diastereoselectivity (up to 97:3 dr), and
significantly reduced reaction times. In contrast, analogues with nonpolar substituents or
monoprolinamide unit displayed diminished performance in both stereoselectivity and reactivity.
This highlights the pivotal role of amine appendages and the prolinamide framework in
enhancing stereocontrol and reactivity. This strategy offers a promising approach for the design
of more efficient prolinamide-based organocatalysts for asymmetric transformations.
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Easy access to indolinone -fused linear acridone/acridine derivatives

Sonali S. Gaonkar " and Bidhan A. Shinkre?!
1 School of Chemical Sciences, Goa University, Panaji, Goa, India

Abstract:

Acridones and acridine derivatives are known for their diverse pharmaceutical relevance and
are core structures present in several approved drugs and late-stage pharmaceutical leads.>*An
efficient methodology to provide easy access to indolinone-fused polycyclic acridones and
acridines is described. This synthetic approach involves copper-catalysed Ullmann coupling
reaction using diphenyliodonium-2-carboxylate® (DPIC) with 6-aminoindolinone core as the key
step. Subsequent acid-catalysed intramolecular cyclisation resulted in regioselective formation
of linear tetracyclic acridone. The target acridones were further functionalized to provide diverse
acridone*/acridine® derivatives, which have the potential for further exploration as promising
scaffolds in pharmaceutical applications. The studies in this regard are being pursued in our
laboratory.
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Rongalite as Methine Source for the Synthesis of Quinazolinones
under Visible -Light

Sharmila Nokku ! and Gopal Chandru Senadi *
Department of Chemistry, College of Engineering and Technology, SRM Institute of Science
and Technology, SRM Nagar, Kattankulathur - 603 203, Chengalpattu District, Tamil Nadu.
India.

Abstract:

Rongalite is an economical and versatile industrial reagent with a broad spectrum of
applications in synthetic chemistry. Recent advancements have further expanded its utility,
establishing rongalite as a potent reducing agent, sulfone and sultine source, and an effective
electron donor.>® In this context, this presentation reports our recently developed synthesis of
quinazolinones from 2-amino-N-phenyl benzamides with rongalite as Ci synthon under
photocatalyst free conditions exploiting superoxide anion radical generated from molecular O;
as an oxidant. The key aspects of these work are metal- and photo-catalyst free conditions,
broad scope, readily available starting materials, good to excellent yields and applicable to
gram-scale synthesis.
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Sustainable base -mediated chemical upcycling of poly (propylene
c ar b on a thgdroxytsafidds and oxides

Nageswararao Moyilla, and Nagaraju Barsu *
CSIR-National Chemical Laboratory, Pune.

Abstract:

The accumulation of plastic waste presents a significant environmental challenge, demanding
sustainable remediation strategies. Herein, we report a novel base-mediated upcycling method
for poly (propylene carbonate) ( P P-@ydroxy buHides,
selenides, and phenoxides. We present a cesium carbonate mediated method to upcycle poly
(propyl ene <car bonat ebhydrokyPsBliCigs, selenislds,eandi phenaxided via
selective thermal depolymerization. The process tolerates diverse nucleophiles, including those
from multilayer plastics. Mechanistic studies support a cesium aryl thiolate driven nucleophilic
degr adat i dwydroxy prbdacts fare easily functionalized, and the base is recyclable,
offering a sustainable route for PPC valorization.
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Biomimetic Total Synthesis of Natural Products and Structural
Revision of () Renifolin D

Jarish Ahamad and Faiz Ahmed Khan*
[IT Hyderabad

Abstract:

A biomimetic total synthesis and structural revision of (z)-renifolin D are reported. Discrepancies
between the NMR data of the synthetic trans isomer and those of the natural product prompted
a structural reassignment to the cis configuration. The study also achieved the total syntheses
of (x)-antiarone K, involucrasin C, and renifolin F, confirming their trans-fused architectures.
This work highlights the importance of total synthesis in natural product structure validation and
demonstrates the role of kinetic versus thermodynamic control in stereochemical determination.

(#) Antiarone K (#) Involucrasin C (#) Renifolin F (#) Renifolin D
HO OH HO OH HO OH HO OH i Ho
o] o] o] o] i
OMe OH OH OH |
OH .. o,
(trans) OMe (trans) OH (trans) OMe (trans) oH |
HO' HO HO ?
Reported structure Reported structure Reported structure Reported structure Revised structure
Overall yield 32.6% Overall yield 26.4% Overall yield 35% Overall yield 21.6% Overall yield 16.7%
8 linear steps 8 linear steps 8 linear steps 9 linear steps : 8 linear steps
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Synthesis of Skeletally Divergent Indoline and Benzo[b]azepine
Heterocycles via Insertion of Alkynyl Carbenes into 2 -Alkenylanilines

Priva Sharma !, and Gurubrahamam Ramani*
! Department of Chemistry, Indian Institute of Technology Jammu, NH-44, PO Nagrota, Jagti,
Jammu and Kashmir, 181221, India.

Abstract:

Carbenes are key reactive intermediates that play a pivotal role in facilitating numerous
fundamental transformations within contemporary organic synthesis. These species are
generally produced through the decomposition of diazo compounds that contain aryl, vinyl, or
alkynyl donor groups. Among them, the diazo compounds containing both diazo and alkynyl
functionalities offer a unique platform for developing dual-reactivity strategies toward complex
molecular architectures. Motivated by the versatility of diazo and alkyne functionalities, we
sought to develop a unified strategy that harnesses both functional groups to construct
skeletally divergent indoline-fused cyclobutane and benzo[b]azepine heterocycles. Building on
the successful Ni H insertion of 2-alkenyl anilines, we achieved the first functionalization of the
alkyne moiety in alkynyl carbenes through insertion, followed by a base-promoted isomerization
and the [2+2] cycloaddition.t? The protocol afforded a diverse array of indoline-fused
cyclobutanes with excellent stereoselectivity (>20:1 dr). Gratifyingly, the 2-alkenyl-N-
propargylaniline intermediates provide benzo[blazepines under thermal and -catalyst-free
conditions through an aza-ortho-quinone methide (aza-o-QM) formation, followed by an
intramolecular cyclization reaction.® This dual reactivity highlights the synthetic versatility of
alkynyl diazo compounds and provides efficient access to densely functionalized heterocyclic
scaffolds. These skeletons are found in numerous bioactive compounds and offer significant
potential for further derivatization and applications in drug discovery.
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Stereodivergent Synthesis of Functionalized Bromoenynes via
Substrate -controlled Electrophilic Bromination of Enynyl Hydrazones
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Department of Chemistry, Indian Institute of Technology Jammu, NH-44, PO Nagrota, Jagti,
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Abstract:

Alkynyl hydrazone carboxylates are easily accessible, bench-stable, and compatible with
valuable transformations.! Recently, our research group established the electrophilic
halogenation of alkynyl hydrazone carboxylates for the synthesis of dihaloallenoates and
dihaloenoates by tuning the equivalents of the electrophilic halogen source.?® In this work, we
present the first remote electrophilic bromination of enynyl hydrazone carboxylates, unveiling
substrate-controlled pathways to two distinct products.* The reactions of two structurally
analogous enynyl hydrazones with N-bromosuccinimide (NBS) vyielded distinct, densely
functionalized (2,0)-dibromoenynes (up to 80% yield, >20:1 dr) and 2-brominated dienynes (up
to 96% vyield, >20:1 E:Z), both with excellent stereoselectivity. The o-brominated dienyne with an
E-configuration forms spontaneously from aryl-substituted enynyl hydrazones (R! = Ar).
Probably, this could be attributed to the steric hindrance at the reactive site and the
development of 1,3-allylic strain that promote a facile elimination of HBr. On the other hand, the
(0,0-dibromoenynes were observed in the Z-configuration, underscoring the stereochemical
divergence governed by the nature of the substituents on the enynyl hydrazones. The structural
assignment of the products was unambiguously confirmed by single crystal X-ray structural
analysis. Additionally, we demonstrated the synthetic utility of the densely functionalized
bromoenynes for a range of synthetically valuable downstream transformations that include
reduction, elimination, tetrasubstituted allenoate synthesis, and intramolecular cyclization to
obtain phenanthrene frameworks.
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