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ABOUT

The chemistry of main-group elements has been thriving during recent years. While
much of the research has been focused on unravelling the preparative methods,
reactivity and structure of compounds where the main-group element is in a low-
oxidation state or has a low coordination number, there has also been a shift in
emphasis in examining the properties of such compounds in applications ranging from
photophysical properties to catalysis. This diverse and rich chemistry has prompted
us to organize a meeting dedicated to this theme. Fortuitously, many young
researchers working in this theme have joined various Indian Institutes during recent
years and have been contributing significantly.

It is appropriate that this second meeting (MMM-2020) is being held at the School of
Chemical Sciences, National Institute of Science Education and Research,
Bhubaneswar, where Organometallics, Catalysis, and Main group chemistry have had
a synergistic influence on the growth of Chemistry in general and inorganic chemistry
in particular. Some of the recent exciting developments and future challenges in the
field will be highlighted in the three-day symposium through several invited lectures by
senior and young faculty drawn from across the world. In addition, there will be a
vibrant poster session involving young researchers.
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Welcome Address by Director, NISER
Inagural Address by Prof. V. Chandrasekhar
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Chair: Prof. M. Ravikanth

Prof. Cameron Jones (PL1)
Prof. Shabana Khan (IL-1)

Prof. Tarun Kanti Panda (IL-2)
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Chair: Prof. Jitendra K. Bera
Prof. V. Chandrasekhar (PL2)
Prof. Sundargopal Ghosh (IL-3)
Prof. P. Thilagar (IL-4)

Break & Poster presentation (PP1-PP12)

Chair: Prof. A. Srinivasan

Prof. Herbert W Roesky (PL3)

Prof. Shigeyoshi Inoue (IL-5)

Prof. Ganapathi Anantharaman (IL-6)
Break

Chair: Prof. Moumita Majumdar
Prof. Todd Marder (PL4)
Prof. Ajay Venugopal (IL-7)
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HIGHLY ACTIVATED MAGNESIUM(I) COMPOUNDS:
POWERFUL REAGENTS FOR SMALL MOLECULE
ACTIVATIONS
Cameron Jones?®”

School of Chemistry, Monash University, Melbourne, VIC, 3800, Australia
cameron.jones@monash.edu

ABSTRACT

Since the synthesis of the first stable magnesium(l) compounds was achieved in
2007, the unique properties these species possess has lent them to use as versatile reducing
agents in both organic and inorganic synthetic protocols.™ The products of such reactions
are often inaccessible using more classical reducing agents. We have recently developed
several classes of highly activated magnesium(l) and "masked" magnesium(l) systems, and
have shown these to be markedly more reactive than their established counterparts.?! In
this lecture it will be shown that these compounds are powerful reagents for the "transition
metal-like" activation of catalytically relevant small molecule substrates (e.g. CO, Ha,
C2H4) (Figure 1). In several cases, small molecule activations are redox reversible under
mild conditions, which gives hope for the eventual incorporation of magnesium(l)
compounds into catalytic cycles.

Ph Ph
LMgH
LI\/Ig'\ thR "R co P
Mg'L 298 K Mg”L LMg-O O—MgL
L
Mg
D o~ T = 7
Y 3CO0 ! - m
LMg—MgL ———= T Ar” AT
o ] > s Ar = Aryl
, ;crté\aal}g%nt LMg—0O O~<%, | D=NHC or DMPA

REFERENCES

[1] Jones, C. Nat. Rev. Chem., 2017, 1, 0059.

[2] Boutland, A. J.; Carroll, A.; Lamsfus, C. A.; Stasch, A.; Maron, L.; Jones, C., J. Am.
Chem. Soc., 2017, 139, 18190.

[3] Yuvaraj, K.; Douair, I.; Paparo, A.; Maron, L.; Jones, C. J. Am. Chem. Soc., 2019, 141,
8764.

[4] Paparo, A.; Yuvaraj, K.; Matthews, A. J. R.; Douair, I.; Maron, L.; Jones, C., Angew.
Chem. Int., 2021, 60, 630
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Bio-Sketch of Speaker

Cameron Jones

School of Chemistry, Monash University, Melbourne, VIC, 3800,
Australia

cameron.jones@monash.edu

Cameron was born in Perth, Australia. He completed his BSc(Hons)
degree at the University of Western Australia in 1984. From 1985-1987
he worked as a Research Officer at the University Department of
Surgery, Royal Perth Hospital. His PhD degree was gained from Griffith University,
Brisbane, under the supervision of Professor Colin L. Raston in 1992, for work on Group
13 metal hydrides. He then moved to a postdoctoral fellowship (1992-1994) at Sussex
University under the supervision of Professor John F. Nixon FRS. From 1994 he held a
lectureship at The University of Wales, Swansea before moving to a Readership in
Inorganic Chemistry at Cardiff University (1998). There, he was promoted to a Personal
Chair in Inorganic Chemistry in 2002. At Cardiff he founded (2004) and co-directed The
Centre for Fundamental and Applied Main Group Chemistry. In 2007 he moved to Monash
University, Melbourne, as an ARC Australian Professorial Fellow and Professor of
Chemistry. He is currently the RL Martin Distinguished Professor of Chemistry at that
institution, in addition to being the Director of the Monash Catalysis Initiative, which he
co-founded in 2015. Cameron was elected as a Fellow of the Australian Academy of
Science in 2017.

Selected Fellowships and Prizes

2019: Inaugural Thomas W. Powell Heep Foundation Hagler Institute Chair for Science at Texas
A&M University.

2018: Fellow, The Hagler Institute of Advanced Study (HIAS) at Texas A&M University, USA.
2017: Return Senior Research Award of the Alexander von Humboldt Foundation.

2017: Elected Fellow of the Australian Academy of Science (AAS).

2017 - 2021: RL Martin Distinguished Chair of Chemistry.

2016: Royal Society of Chemistry (UK) Australasian Lectureship.

2014 - 2020: Honorary member of Magdalen College, Oxford.

2014: Frankland Award of the Royal Society of Chemistry, UK.

2013: HG Smith Memorial Medal of the Royal Australian Chemical Institute.

2013: Fellow Commoner, The Queen's College, Oxford.

2013: Visiting Fellow, Magdalen College, Oxford.

2012: Elected Fellow of the Royal Australian Chemical Institute.

2011: Burrows Award of the Royal Australian Chemical Institute.

2008: Senior Research Award of the Alexander von Humboldt Foundation.

2006: ARC Awustralian Professorial Research Fellowship (5 years).

2004: Royal Society of Chemistry's Prize and Medal for Main Group Element Chemistry.

2003: Elected Fellow of the Royal Society of Chemistry.
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Reactivity of a NHC-coordinated Diphosphene and an Unsymmetrical N-

P-N Ligand

Vadapalli Chandrasekhar®®

& Department of Chemistry, Indian Institute of Technology Kanpur, Kanpur-208 016, India
bTata Institute of Fundamental Research Hyderabad, Gopanpally, Hyderabad- 500046
ve@tifrh.res.in; ve@iitk.ac.in

ABSTRACT

The reactivity of a NHC-coordinated diphosphene will be discussed. Specifically,
the stabilization of a Au(l) hydride and its reversible conversion to Au(l) formate upon
reaction with CO, will be discussed (Figure 1).! We also will discuss the assembly of an

unsymmetrical Imino—Phosphanamidinate (NPN) ligand and its reactivity with metal salts
(Figure 1) .2
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REFERENCES

[1] Dhara, D; Das, S.; Pati, S. K.; Scheschkewitz, D.; Chandrasekhar, V.; Jana, A.
Angew. Chem. Int. Ed. 2019, 58, 15367-15371.

[2] Anga, S.; Acharya, J.; Chandrasekhar, V. J. Org. Chem. 2021, 86, 2224-2234.
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Bio-Sketch of Speaker
Prof. V. Chandrasekhar

Tata Institute of Fundamental Research Hyderabad
Gopanpally, Hyderabad-500107, India
and

Department of Chemistry

Indian Institute of Technology Kanpur
Kanpur-208016, India

Email: ve@tifrh.res.in

Vadapalli Chandrasekhar obtained his PhD degree in 1982 from the Indian Institute of
Science, Bangalore and postdoctoral work at the University of Massachusetts, Amherst,
Massachusetts, USA. After briefly working at the Research and Development section of
the Indian Petrochemicals Corporation at VVadodara, as a Senior Research Officer, he joined
the Department of Chemistry at the Indian Institute of Technology Kanpur in 1987 where
he has been a full professor since 1995. He served as the Head of the Department of
Chemistry, IIT Kanpur (2008-10), and as the Dean of Faculty Affairs, IT Kanpur (2011-
12). He also worked at the Tata Institute of Fundamental Research, Centre for
Interdisciplinary Sciences, Hyderabad, as a Senior Professor/Dean (2012—14) and Director
(2014-17), National Institute of Science Education and Research (NISER), Bhubaneswar,
India. Currently he is the Centre Director of the Tata Institute of Fundamental Research,
Hyderabad. His research interests are in the area of molecular materials, inorganic rings
and polymers, main-group organometallic chemistry and polynuclear metal assemblies. He
has been a recipient of the S. S. Bhatnagar Award of the Council and Scientific Industrial
Research, India, and the Friedrich-Wilhelm-Bessel Research Award of the Alexander von
Humboldt Foundation, Germany (With Prof. H. W. Roesky at Goettingen 2003 Dec-2004
June).

He is an elected Fellow of the Indian Academy of Sciences, Bangalore, the National
Academy of Sciences, Allahabad, the Indian National Science Academy, New Delhi and
the World Academy of Sciences, Trieste, Italy. He has been on the editorial board of several
journals including, Organometallics. Currently he is on the editorial board of Dalton
Transactions. His research work is documented in 400+ publications.
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The chemistry of aluminum and silicon is an important subject for future

developments

S. K. Sakar. M. Nazish. J. Li. Herbert W. Roesky”

University of Gottingen, Tammannstrasse 4, 37077 Géttingen
hroesky(@chemie.uni-goettingen.de

ABSTRACT

The 1,2 benzene arrangement of silylene and phosphorus(III) substituents
was investigated with various metals and non-metals to study their coordination
behavior. The reduction of silylene with organo-boron dibromide resulted in an
uncharged three-membered S1,B 2 17 aromatic silaborirane. Moreover, we report
on the first preparation of the mono and dication of disilabenzene species. The
reactions of chlorosilylene with nitriles carrying electron-withdrawing substituents
resulted in oxidative [1+2+1]-products with superelongated C—N o-bonds. The
reaction of TMSazide resulted in the formation of a nitrene without using any metal
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An aluminum dialkine can be easy converted to an aluminum five-membered
unsaturated ring in the presence of B(C¢Fs); The mrchanism will be explained and
the final structure 1s shown below.
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Date of Birth 6.11.1935, Place of Birth Laukischken, 1963; Ph. D. Thesis:"Fluorination Reactions
under High Pressure"; 1965 Postdoc with DuPont, Wilmington, Delaware, USA

"Aluminum and Coordination Chemistry"; 1967 Habilitation Thesis "Chemistry of Substituted
Phosphates"; 1971 — 1980 Professor of Inorganic Chemistry at the
Johann-Wolfgang-Goethe-Universitat,Frankfurt am Main; 1973 — 1976 Director of the

Institute of Inorganic Chemistry at the J.-W.-G. Universitat, Frankfurt am Main;

1980 — 2003 Director of the Institute of Inorganic Chemistry of the Georg-August-Universitat
Gottingen; 1985 — 1987 Dean of the Fachbereich Chemie, Georg- August-Universitat Gottingen;
Since 2003 Professor Emeritus

MAJOR AWARDS

1960 Woéhler — Award; 1970 Dozenten - Award of the Fonds der Chemischen Industrie;

1985 Centenary Lecturer, Royal Society of Chemistry; 1985 Award of the Minister of Sciences in
France ; 1986 French Alexander-von-Humboldt-Award; 1987 Leibniz-Award; 1990 Alfred-Stock-
Memorial Award; 1994 Manfred and Wolfgang Flad Award; 1995 Literature Award of the Fonds
der Chemischen Industrie; 1998 Carus Medal of Leopoldina; 1998 Carus Award of the City of
Schweinfurt; 19 Grand Prix de la Fondation de la Maison de la Chimie ; 1998 Wilkinson Prize ;
1999 ACS Award for Creative Work in Fluorine Chemistry; 2004 CNR Rao Award of the Chemical
Research Society of India; 2004 ACS Award in Inorganic Chemistry; 2005 Wittig-Grignard-Award,
France; 2009 Prix International Henri Moissan, France ; 2012 Heinrich Rdssler Preis, GDCh;
2013 Annual Award for Chemistry, Institute of Chemistry of Ireland; 2015 Blaise Pascal Medal,
European Academy; 2018 Wacker Silicone Award; 2018 Silver Medal of the University

Pardubice.

December 13-15, 2021, NISER Bhubaneswar
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3-Coordinate Organoboron Compounds Light the Way: Synthesis,
Optical Properties and Cell Imaging

Todd B. Marder®”
4Institute of Inorganic Chemistry, and Institute for Sustainable Chemistry & Catalysis with Boron,
Julius-Maximilians-Universitat Wirzburg, Am Hubland, 97074 Wirzburg, Germany
todd.marder@uni-wuerzburg.de

ABSTRACT
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Three-coordinate boron, with a vacant p.-orbital and isoelectronic with a carbonium ion,
can conjugate with organic m-Systems as a strong m-acceptor in the excited state. Most 3-
coordinate boron compounds are Lewis acidic, bind Lewis bases which disrupt this
conjugation, and are sensitive to hydrolysis. Bulky substituents on B, such as mesityl (mes)
groups, provide steric protection of the vacant p-orbital without disrupting the electronic
communication with a w-system, resulting in compounds which are usually air and water
stable. By suitable modification, they can also be made water soluble. We focus on the
synthesis of dipolar, quadrupolar and octupolar compounds containing B(Ar)2 groups,
including those containing new w-acceptors considerably stronger than B(mes)2, and their
linear and nonlinear (2" and 3" order NLO, TPA and TPEF) optical properties, and their
various applications which include OLEDs, cell imaging, and DNA/RNA/protein binding.

REFERENCES

[1] Ferger, M.; Ban, 7. Krosl, I.; Tomi¢, S.; Dietrich, L.; Lorenzen, S.; Rauch, F.; Sieh,
D.; Friedrich, A.; Griesbeck, S.; Kendel, A.; Miljani¢, S.; Piantanida, I.; Marder, T. B.
Chem. Eur. J. 2021, 27, 5142.

[2] Wu, Z.; Nitsch, J.; Wirthner, F.; Marian, C. M.; Ji, L.; Marder, T. B.; et al. Angew.
Chem. Int. Ed. 2020, 59, 17137.

[3] Ban, Z.; Griesbeck, S.; Marder, T. B.; Piantanida, 1.; et al. Chem. Eur. J. 2020, 26,

2195.

[4] Griesbeck, S.; Lambert, C.; Yamaguchi, S.; Marder, T. B.; et al. Chem. Sci. 2019, 10,

5405.

[5] Merz, J.; Lambert, C.; Marder, T. B. et al. Chem. Sci. 2019, 10, 7516.

[6] Reviews: Berger, S. M.; Marder, T. B. Mater. Horiz., 2021, 8, DOI:
10.1039/D1MH00696G; Berger, S. M.; Ferger, M.; Marder, T. B. Chem. Eur. J. 2021,
27, 7043; He, J.; Rauch, F.; Finze, M.; Marder, T. B. Chem. Sci., 2021, 12, 128; Ji, L.;
Griesbeck, S.; Marder, T. B. Chem. Sci. 2017, 8, 846; Entwistle, C. D.; Marder, T. B.
Chem. Mater. 2004, 16, 4574; Entwistle, C. D.; Marder, T. B. Angew. Chem. Int. Ed.
Engl. 2002, 41, 2927.
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Todd Marder received his B.Sc. from M.L.T. (1976) and Ph.D. from
UCLA (1981), was a postdoc at the University of Bristol (UK), and a
Visiting Research Scientist at DuPont Central Research. He joined the
faculty at the University of Waterloo, Canada in 1985, was promoted to
Associate Professor in 1989, and to Full Professor in 1993. He moved to
Durham University (UK) in 1997 as Chair of Inorganic Chemistry, and to the University
of Wirzburg (Germany) in 2012 as Chair I of Inorganic Chemistry. He has published >400
papers (>26,800 citations, h-index = 91) and presented >400 invited lectures. He has held
Visiting Professorships in the UK, France, Hong Kong, China, Japan, India, and Australia,
and holds an Honorary Professorship at Durham University (UK), an Adjunct
Professorship at the Hong Kong University of Science and Technology, a Guest
Professorship at Shandong University (China), a Visiting Professorship at Northeast
Normal University (China), and a Consultant Professorship at Northwestern Polytechnical
University (China). He has served on the editorial boards of Organometallics, Inorganic
Chemistry, Journal of Organometallic Chemistry, Polyhedron, Inorganica Chimica Acta,
Applied Organometallic Chemistry, Canadian Journal of Chemistry, Chinese Journal of
Chemistry, and Crystal Engineering.

Selected Honors and Awards

Fellow of the European Academy of Sciences

Fellow of the American Association for the Advancement of Science (AAAS)
Elected Member of the Bavarian Academy of Sciences

Fellow of the Royal Society of Chemistry

University of California Regents Intern Fellow (USA)

Royal Society of Canada Rutherford Memorial Medal for Chemistry (Canada)
RSC Awards in Main Group Element Chemistry and in Organometallic Chemistry (UK)
Royal Society Wolfson Research Merit Award (UK)

JSPS Invitation Fellowship (Japan)

Humboldt Research Award (Germany)

1000-Foreign Talents Award for Foreign Experts (China - declined)

Docteur Honoris Causa, Université de Rennes 1 (France)

Research Interests: Organometallic Chemistry; Conjugated organic, organoboron and
organometallic materials for linear and nonlinear optics, bioimaging, and sensing;
Homogeneous Catalysis; Synthesis of small organic molecules which trigger stem cell
differentiation; Non-covalent Interactions: Crystal Engineering and Liquid Crystal
Behavior; Flouroarene-arene interactions.
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Borane Lewis Acids and B-N Lewis Pairs: From Molecules to Materials

Frieder Jakle®*

®Department of Chemistry, Rutgers University Newark, Newark, NJ 07102
fjaekle@newark.rutgers.edu
ABSTRACT

The incorporation of main group elements into conjugated materials is frequently exploited
to achieve unusual properties and to enable new functions.!*! For instance, tricoordinate
boron’s participation in pi-delocalization can have a dramatic effect on the optical
properties by selectively lowering the LUMO orbital levels. The electron-deficient
character of boron also enables Lewis acid-base interactions, resulting in strong
perturbations of the electronic structure. These materials have been studied for applications
ranging from biological imaging, lasing, organic photovoltaics, to photochromic materials
and molecular switches.

We have explored the incorporation of boron into conjugated oligomers, macrocycles, and
polymers for optoelectronic applications.[? We have also demonstrated that Lewis base-
directed electrophilic aromatic C-H borylation provides an effective means to generate
luminescent B-N containing conjugated materials that promote self-sensitized singlet
oxygen generation.’! Finally, we have found that “smart” dynamic materials can be
achieved by embedding both Lewis acid and base sites into polymer networks.

In this talk, 1 will discuss some of these discoveries and highlight their impact in diverse
application fields ranging from organic electronics to fluorescence imaging, singlet oxygen
sensitization, and the development of reprocessible elastomers.

References:

[1] (a) Main Group Strategies towards Functional Hybrid Materials, T. Baumgartner, F.
Jékle, Eds. John Wiley & Sons Ltd, Chichester, 2018; (b) F. Vidal, F. Jékle, Angew.
Chem. Int. Ed. 2019, 58, 5846.

[2] (a) B. Meng, Y. Ren, J. Liu, F. Jakle, L. Wan, Angew. Chem. Int. Ed. 2018, 57, 2183;
(b) N. Baser-Kirazli, R. A. Lalancette, F. Jdkle, Angew. Chem. Int. Ed. 2020, 59,
8689.

[3] (a) K. Liu, R. A. Lalancette, F. J&kle J. Am. Chem. Soc. 2017, 139, 18170; (b) K. Liu,
R. A. Lalancette, F. Jakle J. Am. Chem. Soc. 2019, 141, 7453; ¢) M. Vanga, R. A.
Lalancette, F. Jdkle Chem. Eur. J. 2019, 25, 10133.

[4] () F. Vidal, H. Lin, C. Morales, F. Jékle, Molecules 2018, 23, 405; (b) F. Vidal, J.
Gomezcoello, R. A. Lalancette, F. Jékle, J. Am. Chem. Soc. 2019, 141, 15963.
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Frieder Jakle

Distinguished Professor

Department Chair and Graduate Program Director
Department of Chemistry, Rutgers University-Newark ¢
73 Warren Street, Newark, NJ, 07102-1811 A
Ph: 973-353-5068 ; fjaekle@rutgers.edu ; http://react.rutgers.edu/~fjaekle/
Research Interests Lewis Acids, Supported Catalysts, Conjugated and Luminescent

Materials for Optoelectronic, Sensing and Imaging,
Supramolecular Polymers

Selected Academic Awards and Fellowships

» Fellow of the American Chemical Society (2019)

« Angewandte Chemie Author Profile (ACIE 2018, 57, 13378; DOI:
10.1002/anie.201805615)

» Rutgers University Board of Trustees Award for Excellence in Research (2017)

» ACS Akron Section Award (2012)

« Boron in the Americas Award (2012)

» Friedrich Wilhelm Bessel Award by the Alexander von Humboldt Foundation (2009-
2010)

» SEAM (Search for Electroactive Materials) Award (2009)

« Alfred P. Sloan Foundation Research Fellowship (2006-2010)

» Rutgers University Newark Hosford Award Lectureship (2007)

« Rutgers University Board of Trustees Research Fellowship (2006)

» National Science Foundation CAREER Award (2004-2008)

Selected Recent Publications (Google Scholar Link)
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Reactivity of Phosphonate and Sulfonate Based Systems: Some New

Findings

K. C. Kumara Swamy,* A. Kalyani, Suraj, M. Shankar, and A. Srinivasarao
School of Chemistry, University of Hyderabad, Hyderabad-500046, Telangana, India.
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ABSTRACT

This talk will be mainly on the reactivity of phosphonate/phosphine oxide and
sulfonate based systems. The precursors include phosphorus based allenes, allenoates,
epoxy sulfonamides, ynamides and sulfonylimines. The products include a [Pd]-complex
of allenylphosphine oxide, unusual dimer from allene, nucleobase appended phosphonate,
a wide array of sulfonyl appended heterocycles including a spirocycle (Figure 1).1
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Figure 1: Illustrative precursors and products to be discussed in the talk.
REFERENCES

[1] Selected references: a) M. Anitha, M. Shankar and K. C. Kumara Swamy, Org. Chem.
Front. 2019, 6, 1133; b) K. C. Kumara Swamy, M. Anitha, S. Debnath and M. Shankar,
Pure Appl. Chem. 2019, 91, 773; ¢) S. K. Arupula, A. A. Qureshi, and K. C. Kumara
Swamy, J. Org. Chem. 2020, 85, 4130; d) A. Sanjeeva Kumar, S. Chauhan and K. C.
Kumara Swamy, Org. Lett. 2021, 23, 1123.


mailto:kckssc@uohyd.ac.in

International conference on Main-group Molecules to Materials-I1

Bio-Sketch of Speaker

Name and designation: K C Kumara Swamy, Senior Professor

Address: School of Chemistry, University of Hyderabad, Hyderabad-
500046, India

Email ID and Ph. No: kckssc@uohyd.ac.in; : 040-23134856 or 9849724004

Fields of Research Interest : Main Group Chemistry, Organophosphorus chemistry,
Allene chemistry, Ynamides/Sulfonamides

PhD supervision : 25 (completed) + 8 (working)
Research grants completed/continuing  : 9 (completed) / 1 (ongoing)
Total peer-reviewed publications > 208

Recognitions : FASc, FNA

Three recent peer-reviewed publications:

e A. Siva Reddy and K. C. Kumara Swamy* (2017) Ethanol as a Hydrogenating Agent:
Palladium-Catalyzed Stereoselective Hydrogenation of Ynamides to Give Enamides,
Angew. Chem. Int. Ed. 56: 6984-6988.

e K. Selvaraj, S. Debnath and K. C. Kumara Swamy* (2019) Reaction of Indole
Carboxylic Acid/Amide with Propargyl Alcohols: [4 + 3]-Annulation, Unexpected 3-
to 2- Carboxylate/Amide Migration, and Decarboxylative Cyclization, Org. Lett. 21,
5447-5451.

e A. Sanjeeva Kumar, Sachin Chauhan, and K. C. Kumara Swamy* (2021) Contrasting
Carboannulation Involving &-Acetoxy Allenoate as a Four-Carbon Synthon Using
DABCO and DMAP: Access to Spiro-carbocyclic and m-Teraryl Scaffolds, Org. Lett.
23, 1123-1129.

PhD: 1979-1984-Indian Institute of Science, Bangalore, India; (Advisors: Profs. S S

Krishnamurthy and A R Vasudeva Murthy) on Cyclophosphazenes

PDF: 1986-1989-University of Massachusetts, Amherst, USA (Prof. Robert R Holmes)
P, Si and Sn Chemistry

AVH Fellow: 1991, 1994, 2000, and 2014-University of Saarlandes/ Ludwig Maxmillian
University- (Hosts: Prof. Michael Veith/ Prof. K. Karagisoff), Germany (Ga and P
Chemistry)

University of Hyderabad: From 1989-till now, as a faculty member.


mailto:kckssc@uohyd.ac.in

International conference on Main-group Molecules to Materials-I1

PL7

Boron-Doped Polycyclic Aromatic Hydrocarbons and Large Silicon

Clusters

Marcel Bamberg?, Tao Jin?, Benedikt Kdstler?, Luigi Menduti?, Matthias Wagner?,”
4Goethe-Universitat Frankfurt, Campus Riedberg, 60438 Frankfurt am Main
matthias.wagner@chemie.uni-frankfurt.de

ABSTRACT

The talk is divided in two parts dealing with compounds containing boron or
silicon, both of which are key players in the chemistry of p-block materials. Part 1 is
devoted to linear or helical B,S-doped polycyclic aromatic hydrocarbons that have
ambipolar and charge-transfer properties; a fluorescence boost can be triggered by addition
of Ag® cations. Part Il deals with the straightforward and high-yield synthesis of Si,Ge-
heteroadamantanes and siladodecahedranes ('silafulleranes’). This work paves the way to
well-defined nanostructures of group 1V elements.™2
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ABSTRACT

Ever growing interest in designing new phosphorus based ligands is mainly due to their
adoptability to all types of metallic environments, and find applications in homogeneous
catalysis.!! In most of the reactions, although they display non-innocent behaviour, they
do control the reactivity of the metal centre through both steric and electronic attributes.[?
However, there are instances wherein P—C bond cleavage has been observed and the same
has been exploited in generating a variety of tertiary phosphines and also in alkylation and
arylation reactions. In the present investigation, the reaction of amide bridged bisphosphine
0-Ph2PCeH4C(O)N(H)CsHasPPh2-0 with palladium(ll) salts induced an unexpected P—C
bond cleavage of one of the P—Ph bonds, and formation of a new P—N bond resulting in
a five membered cyclic 1,2-azaphospholene with the elimination of PhH. Similar reactions
with platinum derivatives also resulted in 1,2-phospholene-phosphine complex, wherein
the complex with a Pt—Ph bond was isolated and structurally characterized. Besides,
several other complexes were also isolated including robust pincer complexes. The details
will be presented.

1. (a) Balakrishna, M. S. in Copper(l) Chemistry of Phosphines, Functionalized
Phosphines and Phosphorus Heterocycles, Elsevier, 2019, pp. 1-425. (b) Fliedel,
C,; Ghisolfi, A.; Braunstein, P., Chem. Rev. 2016, 116, 9237-9304. (c) Choubey, B.;
Radhakrishna, L.; Mague, J. T.; Balakrishna, M. S. Inorg. Chem. 2016, 55, 8514-
8526. (d) Pandey, M. K.; Mague, J. T.; Balakrishna, M. S. Inorg. Chem. 2018, 57,
7468-7480. (e) Pandey, M. K.; Kunchur, H. S.; Mondal, D.; Radhakrishna, L.;
Kote, B.S.; Balakrishna, M. S. Inorg. Chem. 2020, 59, 3642-3658.
2. (a) Radhakrishna, L.; Kunchur, H. S.; Namdeo, P. K.; Butcher, R. J.; Balakrishna,
M. S. Dalton Trans. 2020, 49, 3434-3449. (b) Balakrishna, M. S. Dalton Trans.
2016, 45, 12252—12282. (c) Pandey, M. K.; Mague, J. T.; Balakrishna, M. S. Inorg.
Chem. 2018, 57, 7468-7480. (d) Kunchur, H. K.; Radhakrishna, L.; Pandey, M. K.;
Balakrishna, M. S. Chem. Commun. 2021, 57, 000-000.
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ABSTRACT

Research in the Gabbai group has been dedicated to the synthesis and study of
Lewis acidic main group compounds with the development of applications in molecular
recognition and catalysis as the ultimate goals. This talk will highlight a series of recent
results obtained in pursuit of these goals. The first part of the presentation will show how
Lewis acidic boron-, antimony- and tellurium-based anion receptors can be deployed in
aqueous media to effectively transport a range of anions across the phospholipid membrane
of artificial vesicles and live cells.['*1 The second part of the talk will show that the same
type of main group Lewis acids can be used to engage both organic substrates and transition
metal halides for application in organic and organometallic catalysis.!
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ABSTRACT

The current rush in the field of SMMs is driven by better understanding of the effects of
crystal field (CF) and molecular symmetry on the magnetic properties, especially in the
case of mononuclear paramagnetic complexes. This has led to the advent of highly
anisotropic air-stable single-ion magnets (SIMs) with magnetic blocking temperatures and
anisotropic energy barriers. This talk would summarize our recent research in the light of
the emergence of the importance of CF and symmetry in 4f ion based single-ion magnets
(SIMs), especially in the context of SIMs with D5h symmetry, apart from commenting on
the synthetic efforts adopted to place these metal ions in unusual coordination geometries.
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ABSTRACT

Aminoborane chemistry and B-N bond engineering offer many opportunities to better
understand the synthesis and properties of a variety of molecules and materials
incorporating this motif. The character of the B-N bond can be varied from single to double
depending on the substitution pattern of the B-N unit and the respective hydridization of
the atoms. In the case of aminoboranes that are the inorganic analogues of alkenes, these
molecules can be obtained in their monomeric form otherwise they stabilize by self-
association into dimers or trimers.
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This situation is strongly dependent on the way of generating and stabilizing them. In this
regard, metal induced B-H activation processes have proven to be efficient for both, even
enabling their polymerization and thus offering an access to the corresponding
aminoboranes. To make this discussion more concrete we will go from the molecule to the
material via different B-H activation scenarios around the aminoborane chemistry™ to finish
by a metal-free polymerization process for the preparation of a variety of polyaminoboranes
including functionalized one.[?
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ABSTRACT

More than 60 chemical elements have been detected in human body. However, only 28 of
them are known to participate in biological processes. These include 11 bulk biological
elements, 12 essential trace elements and 5 elements possibly essential for bacteria, plants
and/or animals. Interestingly, most of the biological processes involve main group
elements. While the lighter elements such as C, H, O, N, S and P constitute more than 98%
of the human body in the form of proteins, nucleic acids, carbohydrates, hormones, and
vitamins, some of the heavier main group elements also play crucial roles in the life
processes. In this talk, two such main group elements - selenium and iodine - in biological
chemical reactions will be discussed.

REFERENCES

[1] Sarma, B. K.; Mugesh, G. J. Am. Chem. Soc. 2005, 127, 11477.

[2] (a) Bhabak, K. P.; Mugesh, G. Acc. Chem. Res. 2010, 43, 1408; (b) Bhowmick, D.;
Srivastava, S.; D'Silva, P.; Mugesh, G. Angew. Chem. Int. Ed. 2015, 54, 8449. (c)
Chakrabarty, G.; NaveenKumar, S. K.; Kumar, S.; Mugesh, G. ACS Chem. Biol.
2020, 15, 2673.

[3] (a) Manna, D.; Mugesh, G. Angew. Chem. Int. Ed. 2010, 49, 9246. (b) Manna, D.;
Mugesh, G. J. Am. Chem. Soc. 2011, 133, 9980. (c) Manna, D.; Mugesh, G. J. Am.
Chem. Soc. 2012, 134, 4269.

[4] Raja, K.; Mugesh, G. Angew. Chem. Int. Ed. 2015, 54, 7674.

[5] (a) Mondal, S.; Manna, D.; Mugesh, G. Angew. Chem. Int. Ed. 2015, 54, 9298. (b)
Mondal, S.; Mugesh, G. Angew. Chem. Int. Ed. 2015, 54, 10833. (c) Mondal, S.;
Raja, K.; Schweizer, U.; Mugesh, G. Angew. Chem. Int. Ed. 2016, 55, 7606.

[6] Ungati, H.; Govindaraj, V.; Mugesh, G. Angew. Chem. Int. Ed. 2018, 57, 8989.

[7] Jakka, S.R.; Govindaraj, V.; Mugesh, G. Angew. Chem. Int. Ed. 2019, 58, 7713.



International conference on Main-group Molecules to Materials-I1

Bio-Sketch of Speaker

Govindasamy Mugesh

Department of Inorganic and Physical Chemistry
Indian Institute of Science

Bangalore 560012, INDIA

Email: mugesh@iisc.ac.in

WWW: http://ipc.iisc.ac.in/gm.php

G. Mugesh received his B.Sc. (1990) and M.Sc. (1993) degrees from the University of
Madras and Bharathidasan University, respectively. He obtained his Ph.D. (1998) at
the Indian Institute of Technology, Bombay, under the supervision of Prof. H. B. Singh.
In 2000, he moved to Germany as an Alexander von Humboldt Fellow at the Technical
University, Braunschweig, to work with Prof. Wolf-Walther du Mont. In 2001-2002,
he worked with Prof. K. C. Nicolaou at the Scripps Research Institute, as a Skaggs
postdoctoral fellow. The research in Mugesh’s laboratory ranges from fundamental
chemical synthesis and reaction mechanism at the molecular level to practical
biomedical applications.

Mugesh is a recipient of 11T Bombay Distinguished Alumnus Award (2021); SASTRA-
CNR Rao Award in Chemistry & Materials Science (2021); Dr. Ghanshyam Srivastava
Memorial Award, Indian Chemical Society (2020); Infosys Prize in Physical Sciences
(2019); CRSI Silver Medal (2019); National Prize for Research on Interfaces of
Chemistry and Biology (2017); Rajib Goyal Prize in Chemical Science (2017);
Bhagyatara Award (2017); ISCB Award for Excellence (2016); J. C. Bose National
Fellowship (2015); Shanti Swarup Bhatnagar Prize (2012); AstraZeneca Excellence in
Chemistry Award (2012); CDRI Award for Excellence in Drug Research (2010);
Swarnajayanti Fellowship (2006-07); Ramanna Fellowship, DST (2006).

He is a fellow of the National Academy of Sciences, India (2012), Indian Academy of
Sciences (2012) and Indian National Science Academy (2016). He currently serves as
a Vice-President of the Chemical Research Society of India (CRSI), President of the
Asian Chemical Editorial Society (ACES). He also serves in the Editorial or Editorial
Advisory Boards of Chemistry — A European Journal (ChemPubSoc, Europe), Organic
and Biomolecular Chemistry (RSC), ACS Omega (ACS); Bioorganic Chemistry
(Elsevier) and Biological Chemistry (De Gruyter, Germany).



International conference on Main-group Molecules to Materials-IT

IL1
Access to CAAC Stabilized Stable Gold Nanoparticles

Shabana Khan®"

Department of Chemistry, Indian Institure of Science Educarion and Research Pune, Dr. Homi Bhabha
Road, Pune- 411008, India

Email: shabana@iiserpune.ac.in

ABSTRACT

The N-heterocyclic carbenes (NHCs) have gained significant popularity as coordinating
ligands due to their ability to make stable complexes with transition metals. Recently, N-
heterocyclic carbenes (NHCs) have attracted increasing attention as alternative ligands for coating
Au, and other nanocolloids as their steric and electronic properties can easily be tuned.!!!
Nonetheless, the use of most nucleophilic carbene analogue, cyclic (alkyl)(amino)carbenes
(CAAC), in nanoparticle synthesis is still minimal. There are only two examples of CAAC being
utilized as a ligand to stabilize metal nanoparticles.!*”! Herein, we present CAAC-supported gold
nanoparticles' synthesis, characterization, and catalytic application.
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ABSTRACT

Organophosphorus compounds, such as a-aminophosphonates and related
derivatives, considered as the structural analogs of a-amino acids, have significant
importance as ligands in synthetic organic chemistry and mainly in medicinal,™
pharmacological and agricultural chemistry* due to their potential biological activity as
enzyme inhibitors, antibiotics, antihypertensives, antitumor, antibacterial, and enzyme-
inhibitors.!?l Due to this, more efforts have been made in catalysis research to develop an
efficient method for the synthesis of a-aminophosphine oxides over the last few years.®!
In our recent work we have explored the use of various s and p block metals as pre-catalysts
in the hydroboration®! and hydrophosphorylation®® of nitriles and alkynes for the facile
synthesis of amines and organophosphorus compounds respectively. Easy availability,
nontoxicity, and economic viability of main group metal complexes have encouraged us to
explore their feasibility as pre-catalysts in double hydrophosphorylation of nitriles as well
terminal alkynes with diphenylphosphane oxide. We also explored an efficient and
convenient procedure for the synthesis of a-aminophosphonates by the one-pot three-
component reaction of aldehyde, amine, and diphenylphosphine oxide, or diethyl phosphite
catalyzed by B-ketoiminato indium complexes under solvent-free conditions.[®!

Catalyst H_ P(O)Ph,
Q{N + 2 HP(O)Ph, - ©)<NH

Neat or solvent, |
60°C, time P(O)Ph;
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ABSTRACT

The fascinating aspect of metallaborane chemistry is that several classic organometallic
complexes that defined fundamental structural and bonding paradigms are mimicked by many
isoelectronic metallaborane analogues.! In this connection, diborane compounds not only mimics
several classic organometallic compounds but also they have been extensively explored for the
broad understanding of the chemical bonding and catalysis.? For example, we have recently
synthesized and structurally characterized a bimetallic diborane(4) which mimics the Cotton
dimolybdenum-alkyne complex [{CpMo(CO).}.C2H;].2 Also, we have isolated the first classical
diborane(5) [B2Hs]", in which the sp>-B center is stabilized by the electron donation from tantalum.*
The isolation of boron analogue of benzene, i.e., planar BsHg is a long-time dream of any boron
chemist. Theoretical calculations suggested that the formation of triple-decker sandwich complex
may led to the isolation of planar BeHs.>® Indeed, for the first time, we are able to isolate a planar
BsHs by making triple-decker sandwich complex with two {VVCp*} or {TiCp*} fragments. The key
results of this work will be presented.
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ABSTRACT

There has been a great deal of resurgence in boron chemistry in recent
years. Substitution of isoelectronic B-N units for C=C units produce molecules with
structural similarities to the all-carbon frameworks but with fundamentally altered
electronic and optical properties. Ever since the revolutionary work of Dewar nearly sixty
years ago, the liaison between B—N and C—C has attracted attention of organic, inorganic,
materials, and computational chemists equally, in recent years. New applications and novel
molecular scaffolds resulted from these studies. Recently, our group pioneered the concept
of controlling the optical characteristics of luminescent compounds by constraining the
molecular conformations. As a result of systematic investigations, very significant
advances have been made in our understanding of the solid-state optical properties of
several BN-compounds. In this talk, some quite interesting aspects of delayed
fluorescence of BN compounds will be presented.
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ABSTRACT

As the third most abundant element in the Earth’s crust, aluminium with its
favorable environmental and toxicological properties is a very promising and desirable
candidate for use in bond activations and catalysis. Low-oxidation state aluminium
compounds have presented a particular challenge for synthetic chemists, with a noticeable
dearth of such compounds in the literature compared to those based on neighbouring
elements. Recently, several research groups have shown that these aluminium complexes
undergo facile oxidative addition with a series of strong o bonds and can also act as
catalysts. In this presentation, synthesis, isolation and reactivity of selected aluminium
compounds using N-heterocyclic carbenes (NHCs) and N-heterocyclic imines (NHIs) will
be delivered. Particularly, unique small molecule activations and homogenous catalysis by
using these aluminium complexes will be presented.
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ABSTRACT

Porous materials such as zeolites have a significant impact both industrially and
day-to-day applications in life. The structural rigidity due to primary [SiO4]* and [AlO4]*
units in the zeolites renders framework stability which are found to be one of the prime
criteria for its vast applications. At times, the lack of functional properties, and the nuances
of the synthetic procedure limit these materials' growth.! Alternatively, coordination
polymers (CPs) or metal-organic frameworks (MOFs) have gained enormous attention due
to their simplicity in preparation, structural diversity, and the applications in gas-
adsorption, separation of small molecules, catalysis, sensing of small molecules to
hazardous materials, drug delivery, nonlinear optics, proton conductivity, and biological
systems. The robustness of the MOFs against hydro- and thermal stability under different
pH solutions without losing the crystallinity and their porosity is an essential criterion for
the above potential applications.’? In this talk, the imidazole-carboxylic acid-based robust
CPs/MOFs and their applications towards the areas of gas adsorption, luminescence-based
sensing/remediation of hazardous materials, and catalysis will be presented.*

Figure: Cuboctahedral 3D- MOFs of cadmium and indium
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ABSTRACT

Salts of heavier pnictogens (Pn), antimony, and bismuth in +3 oxidation state are
employed as Lewis acids in organic synthesis. Common examples of these salts include
chlorides, carboxylates, and trifluoromethanesulfonate. A qualitative model for the origin
of Lewis acidity in Sb(I11) and Bi(I1l) compounds was proposed by Norman in 1994.[
According to this model, a polarized Pn—X bond has a corresponding low lying antibonding
o*-orbital that can accept a pair of electrons. The Pn—X bonds constitute the primary bonds,
while the interaction between antibonding orbitals and Lewis bases constitutes the
secondary bonding. The energy levels of the antibonding orbitals and the Lewis acidity of
PnX3 depend on the extent of polarization in primary bonds. Ligand choice determines the
tuning of the o* orbital energy providing a tool to control the Lewis acidity in antimony
and bismuth Lewis acids. Based on our recent findings, this presentation will provide
insights on the ligand effects as a design parameter to access new antimony and bismuth
Lewis acids.[®! Catalytic hydrosilylation is demonstrated as proof of our concept.
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ABSTRACT

Over the past decade, our group has studied a class of carbon-based ylide donor
that we have termed as N-heterocyclic olefins (NHOs).[! These ligands have the general
framework, NHC=CR>, where NHC = N-heterocyclic carbene unit, and are sufficiently
Lewis basic to stabilize unusual main group entities, such as Sn(Il) hydrides./! In this
presentation | will be discussing the chemistry of a deprotonated anionic NHO and its use
to access low-coordinate main group species,®! including the first acyclic
diorganosilylene.[l More recent directions involve the development of an easy-to-handle
Zn(11) aNHO sourcel and access to an In(l)-aNHO tetramer.

REFERENCES
[1] Roy, M. M. D.; Rivard, E. Acc. Chem. Res. 2017, 50, 2017.

[2] Al-Rafia, S. M. I.; Malcolm, A. C.; Liew, S. K.; Ferguson, M. J.; McDonald, R.; Rivard,
E. Chem. Commun. 2011, 6987.

[3] Hering-Junghans, C.; Andreiuk, P.; Ferguson, M. J.; McDonald, R.; Rivard, E. Angew.
Chem. Int. Ed. 2017, 56, 6272.

[4] Roy, M. M. D.; Baird, S. R.; Dornsiepen, E.; Paul, L. A.; Ferguson, M. J.; Zhou, Y.;
Siewert, I.; Rivard, E. Chem. Eur. J. 2021, 27, 8572.

[5] Watson, 1. C.; Ferguson, M. J.; Rivard, E. Inorg. Chem. 2021, DOI:
10.1021/acs.inorgchem.1c02961.



International conference on Main-group Molecules to Materials-I1

Bio-Sketch of Speaker

Prof. Eric Rivard, University of Alberta

Prof. Eric Rivard completed his Ph.D. at the University of Toronto under the supervision
of Professor lan Manners. After NSERC sponsored postdoctoral work with Professors
Jonas Peters (Caltech) and Philip Power (University of California, Davis), and a brief
research stay with Professor Cameron Jones (Monash University), he joined the University
of Alberta in 2008, where he is now a Full Professor. He has given > 150 invited lectures
worldwide and was recently an Alexander von Humboldt Experienced Researcher Fellow
in Germany. He was also a Japanese Society for the Promotion of Science (JSPS) Long-
term Visitation Fellow in 2015, an RCMS Visiting Professor at Nagoya University in 2016,
was the inaugural 2016 Michael Lappert Lecturer (Royal Society of Chemistry, UK), and
won the 2018 Strem Chemicals Award for Pure and Applied Inorganic Chemistry
(Canadian Society for Chemistry). He is currently on the Editorial Advisory Boards for
Chemical Society Reviews, Inorganic Chemistry, and Dalton Transactions. The Rivard
group studies fundamental low-coordinate and main group hydride chemistry, catalysis,
semiconducting nanomaterial synthesis, and the development of phosphorescent materials
and conjugated polymers based on main group elements.

Selected review articles from the Rivard group:

[1] Main Group Metal Hydrides: Roy, M. M. D.; Omaiia, A. A.; Wilson, A. S. S.; Hill, M.
S.; Aldridge, S.; Rivard, E. Chem. Rev. 2021, 121, 12784.

[2] Main Group n-Conjugated Materials: Parke, S. M.; Boone, M. P.; Rivard, E. Chem.
Commun. 2016, 52, 9485.

[3] Inorganic Hydrocarbons: Rivard, E. Chem. Soc. Rev. 2016, 45, 989.



International conference on Main-group Molecules to Materials-I1

IL9
Neutral Polyhedral Pd(I1) Cages Supported by Tris(imido)phosphate

Trianions

Ramamoorthy Boomishankar®”

& Chemistry Division, Indian Institute of Science Education and Research, Dr. Homi Bhabha
Road, Pune - 411008, India
boomi@iiserpune.ac.in
ABSTRACT

Polyhedral cages derived from metal-ligand coordination bonds are an important
class of materials in supramolecular chemistry. Our group has developed a facile route for
preparing neutral polyhedral Pd(I1) cages in tetrahedral and cubic topologies supported by
the elusive tris(imido)phosphate trianions, [(RN)sPO]*~ ((X)*), analogous to PO4*" ion as
the cis-protecting units. These cages consist of the (PdsX)3* clusters as the corners and
wide-angle chelating ligands such as oxalate dianions, pyrazine dicarboxylate anions and
anilate anions as linkers. All the obtained cage assemblies offer excellent platforms for
studying host-guest chemistry in solution as well as in the solid-state and post-assembly
reactions.!*? Further, by employing PBUs containing chiral imido(phosphate) trianions,
enatiopure cages have been prepared that show chiral recognition and separation.!°]
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Intramolecular C-H Activation in Imidoalanes: Involvement of AlI-N

Frustrated Lewis Pairs
by N. Dastagiri Reddy, Dept. of Chemistry, Pondicherry University, Pondicherry — 605014

In the past decade the concept of Frustrated Lewis Pairs (FLPs) has created a great
interest especially among the main-group researchers. “An FLP is a combination of a Lewis
acid and base that exhibits FLP chemistry” is a broader definition of an FLP. FLP
chemistry involves the concerted action of a Lewis acid and base segregated at the
transition state on a substrate molecule.® The most common FLP systems contain
phosphorous based species as Lewis base and boron based species as Lewis acid.

An FLP system may contain a simple mixture of a Lewis acid and a Lewis base
(Figurel, A) or a single molecule in which a Lewis pair is incorporated (Figurel, B). In the
former case, the formation of the Lewis adduct is restricted by the steric crowd around the
acid and the base. The latter systems are designed in such a way that the formation of the
adduct is restricted geometrically and sterically. However, it is also possible even the
directly bonded donor and acceptor atoms can still act as active Lewis pairs purely due to
the poor z-overlap of the orbitals (Figurel, C). This is due to energy mismatch of the
orbitals on the donor and the acceptor atoms. Though the first two types of FLPs (A and
B) have been thoroughly explored and several hundreds of articles appeared in the
literature, studies on the third type (C) are limited to only one article.? Calculations on the
inorganic ring systems, which have been reported in the literature, suggest that the -
overlap of orbitals of N and Al in alumazene (AlsN3 ring) is almost nil.2 This was supported
by the great tendency of three coordinate AI-N compounds to form dimers, trimers or
tetramers to complete the fourth coordination via c-bond. In order to explore the FLP
chemistry of three coordinate AI-N compounds, a few reactions have been carried out in
our research laboratory and the results will be discussed in detail during the presentation.

Steric crowd prevents
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ABSTRACT

The The synthesis of unprecedented class of compounds are always important for
the development of new chemistry. Last three-four decades there has been tremendous
progress in the chemistry of low-valent low-coordinate main group compounds and it is
possible due to the successful isolation of this class of compounds which were once thought
to be an elusive: such as singlet carbene, compounds having multiple bond between two
heavier elements (e.g. disilene and diphosphene), boryl lithium, borylene, and
phosphinidene.

With our 7-8 years efforts we were able to developed convenient synthetic route
for the syntheses of low-valent low-coordinate main-group compounds such as organic
radicals,® diradicals,? (z-conjugated) radical-cations,® (poly) cations,* NHC-coordinated
diphosphene/phosphinidene/phosphinidene oxide,> electronically/geometrically modified
alkenes/imines® and z-conjugated molecule with electron deficient atom.” In my
presentation | will showcase how we are employing these low-valent low-coordinate main-
group compounds as a synthons and reagents by means of redox (reduction/oxidation)
processes.
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ABSTRACT

Stable radicals and diradicals are appealing candidates as building-blocks for
advanced functional materials, which are pivotal for addressing the current issues related
to sustainability and energy.l* This is because of the promising optical, magnetic, and
electronic properties of these open-shell species.[?l Moreover, synthetic access to thermally
stable radicals for their detailed investigation is crucial to enhance our understanding about
chemical bonding as well as to exploit their potential in synthesis and catalysis. The central
focus of our research endeavors is the isolation and exploration of stable main-group
radicals and diradicals®® supported by unconventional carbon-donor ligands (CDLs).
Therefore, the development (as well as assessment of the stereoelectronic properties) of a
fundamentally new class of CDLs is an important topic of our research program.
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ABSTRACT

At the "10th International Symposium on Organosilicon chemistry" in Poland in
1993, Nils Wiberg termed tris(trimethylsilyl) moiety as "hypersilyl" moiety (hereinafter
we shall follow Wiberg's nomenclature) to distinguish it from the very related tri(tert-
butylsilyl group, which he named "supersilyl™ group. The advantages of the hypersilyl
group are not only the good o-donation or pronounced steric bulk, but the commercial
availability of the precursors and possibility of further functionalization due to the presence
of the SiMesz moieties. In our part, we have prepared a new silylene connected with a
hypersilyl moiety1 and studied its reactivity towards small molecules.'?3 Functionalization
of the TTSS moiety led to the formation of unsymmetric disilenes.* The chemistry was
subsequently extended to germanium and tin.®
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ABSTRACT

Many materials produced using main-group elements find application in various fields such
as environmental remediation, energy harvesting devices, catalysis, and high propellant
science and technology. The synthetic procedures used to produce materials decide the
purity, which will influence the property of materials. For example, long-chain organic
molecules are used during the synthesis of metal chalcogenide-based semiconductors as
stabilizing agents. Those molecules surround the nano/micro particles. But these surfactant
molecules are not contributing much towards the targeted applications but sometimes
become a hindrance to the proposed applications. On the other hand, the oxidative stability
of metals nanoparticles can be enhanced by either organic surfactant molecules or by
coating with polymers.

We have identified a few shortcomings of materials property and tried to solve these
complications through adopting new synthetic protocols. In this lecture, the problems of
Al and B - based materials concerning theirs use as the propellant and how we could
circumvent those problems will be discussed. Similarly, how the electron movement is
hindered by organic surfactant molecules surrounding the metals chalcogenides
nano/micro particles and how to evade this issue through a new synthetic method will also
be discussed. The enhancement of materials property of Al, B, Sulphides and their
application in the various field will be covered briefly.
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ABSTRACT

We describe our synthetic methodologies, through combination of acyclic diene
metathesis (ADMET) and post-polymerization modification (PPM) reactions, for the
preparation of poly(thienylene vinylene)s (PTVs) and poly(selenylene vinylene)s (PSVs)
with systematically varied structures. First, we prepared PTVs, PSVs and their random
copolyemrs (PSV-co-PTV).1Y By replacing sulfur atoms with selenium, PSVs were found
to possess reduced crystallinity and a smaller bandgap of ca. 1.6 eV, while PSV-co-PTV
shows physical/electronic properties between those of the corresponding homopolymers.
Secondly, we successfully prepared a series of novel PTVs and PSVs functionalized with
F, Cl, Br and | atoms at the 4-positions of thiophene rings.!?! Such halogenation not only
displays capabilities of fine-tuning polymer properties but also provides opportunities for
further functionalization through PPM reactions, which enabled us to introduce several
thiophene and benzene-based conjugated side chains on the polymer backbone.?!
Interestingly, the obtained PTV and PSV derivatives with strongly electron-withdrawing
side-chains displayed rarely observed fluorescence, suggesting changes in excited state
structure and dynamics. We further extended this methodology to the synthesis of regio-
regular cross-conjugated PTVsH! as well as the first examples of stable poly(furylene
vinylene) (PFV) polymers. Our methodologies provide a facile means to systematically
study the structure-property relationships of poly(chalcogenylene vinylene)s, which can
enhance our basic understanding in CPs and potentially lead to new materials for emerging
electronic applications.
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ABSTRACT

Homolytic cleavage of diboron compounds and their addition over unsaturated
bonds had been explored since mid of the 20" century. Starting from the uncatalyzed
addition of diboron tetrahalides over C=C and C=C bonds, the field has witnessed a
critical milestone with the discovery of transition metal (TM) catalyzed diboration
reactions where the TM complexes cleaves the B-B bond either directly by oxidative
addition or by transmetallation reaction in the presence of base.[!! Another very important
development in the area of diboron activation have been achieved in the recent past where
two nucleophilic moieties can coordinate to both boron atom of the diboron and results in
the homolytic cleavage of B-B bond.!?! In this line we have found a class of compound,
diazabutadiene (DAB) derivatives, capable of cleaving the B-B bond of diboron
homolytically.l®! The diazabutadiene molecule coordinates to the boron atoms of diboron
through its nitrogen atom and results in a homolytic cleavage of the B-B bond along with

the formation of a new © bond between the By M@ @ 8
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carbon atoms of its backbone. The product’s S 4
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geometry was found to be influenced by the e hindered)
substituents of the DAB unit. Reaction of 2,6- &+ =

diisopropylphenyl substituted diazabutadiene  s-opemer ® N8

(DippDAB) with bis(catecholato)diboron e

(Bocatz) produced the product having cis geometry whereas mesityl substituted
diazabutadiene (MesDAB) results in trans geometry across the newly formed C=C bond.
Preliminary mechanistic investigation suggests the absence of any radical intermediate in
the homolytic cleavage of B-B bond by DABS, as, in the presence of the radical scavengers
like TEMPO and 9,10-dihydroanthracene, the reaction between DABs and Bcat, proceeds
with no drop in efficacy. Furthermore, crossover experiments suggest a concerted reaction

pathway for this cleavage.
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ABSTRACT

Ancillary ligands are known to play crucial roles in the catalytic activity of any metal
complexes and their stereoelectronic parameters are normally considered as important
factors to tweak their properties including catalytic activity. Over the past few decades, N-
Heterocyclic carbenes (NHCs) have established themselves as an important class of ligands
in various fields including homogeneous catalysis.l*! Although extensively utilized in
catalysis, detailed study on the combined steric and electronic influence of the ancillary
NHC ligand in transition metal catalyzed various (de)hydrogenation processes are rather
limited.[ Detailed understanding of this type would definitely provide useful information
for future catalyst developments. To study such effects, we have synthesized a series of
Ru'-complexes with either orthometalated CnrcACphenyi-bidentate NHC ligands or
unsymmetrical chelating ligands where an imidazolylidene (IMNHC) is coupled to a
pendant triazolylidene (tzZNHC)/N-donor (Fig. 1). To understand the influence of such
ligand variations, all these complexes were applied in hydrogenation as well as borrowing
hydrogen (BH) reactions which revealed that substantial tailoring of catalytic activity is
possible by altering their steric and electronic profiles.[! Further, the change of the bridging
unit from CH> to phenyl group allows access to diverse heterobometallic complexes, via
selective and controlled metalation, for application in tandem catalytic transformations.

> @ Q 6,

= Corelating the catalytic
R activity with the ancillary
NHC ligand
X CN ‘gan Selective and controlled metalation
R 1 2 for the synthesis of heterobimetallic

R = H/Me/OMe/ R = substituted phenyl complexes
CF3/NO, group

a)

Figure 1. (a) Ru"-NHC complexes used in this study and (b) ligand design for the synthesis of
heterobimetallic complexes.
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ABSTRACT

The dubiety over the interaction between gold and hydrogen has intrigued chemists since
2014. The interaction between gold and hydrogen is crucial in understanding the
mechanistic aspects of catalysis research, such as C—H activation reactions. However, gold
with the highest electronegativity, electron affinity, nobility along with the lowest possible
coordination number has a unique contribution in the Au----H-C interactions. The nature
of the interaction between gold and hydrogen leads to the unresolved question. Thus the
mononuclear gold(l)-N-heterocyclic carbene molecules have been synthesized and
characterized to understand the interactions between gold and hydrogen. Their single-
crystal X-ray analysis reveals the influence of the n-alkyl groups on solid-state
packing. These mononuclear gold(l)-carbene molecules exhibit rare intramolecular gold
hydrogen-bonding and luminescence features.'-*1 The paradigm emission shift arises
from a short-chain n-alkyl substituted carbene gold complex toa long n-alkyl chain
substituted carbene gold complex in the crystalline state due to the carbon-carbon rotation
of the n-alkyl group, which tends to promote unusual solid packing. Hence n-alkyl group
adds a novel emission property in the crystalline state. The relationship between the n-alkyl
group with intramolecular gold hydrogen-bonding as well as the luminescence properties
in the crystalline state will also be addressed.

aNHC-Au with Au---H-C(Methine) Hydrogen Bondﬂ_ P
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aNHC-Au with Phosphorescence Emission SN e T S 8

REFERENCES

[1] Vaddamanu, M.; Sathyanarayana, A.; Masaya, Y.; Sugiyama, S.; Kazuhisa, O.;
Velappan, K.; Subramaniyam, K.; Hisano, K.; Tsutsumi, O.; Prabusankar, G.
Organometallics, 2020, 39, 2202.

[2] Vaddamanu, M.; Sathyanarayana, A.; Masaya, Y.; Sugiyama, S.; Kazuhisa, O.;
Velappan, K.; Nandeshwar, M.; Hisano, K.; Tsutsumi, O.; Prabusankar, G. Chem. Asian
J., 2021, 16, 521.

[3] Adinarayana, M.; Vaddamanu, M.; Sathyanarayana, A.; Siddhant, K.; Sugiyama, S.;
Kazuhisa, O.; Rengan, A. K.; Velappan, K.; Hisano, K.; Tsutsumi, O.; Prabusankar, G.
Dalton Trans. 2021, In Press.



International conference on Main-group Molecules to Materials-I1

Bio-Sketch of Speaker

Prof. Ganesan Prabu Sankar, PhD., (11T Bombay)
Department of Chemistry

Indian Institute of Technology Hyderabad, INDIA-502 285
Phone : +91 94 94 06 07 32; +91 40 23 01 62 56

E-Mail: prabu@iith.ac.in; Web: http://www.iith.ac.in/~prabu/

Research Field
General Field:
Organometallic Chemistry

Specific Fields:
Organometallic Synthesis | Late Transition Metal Chemistry | Main Group P-Block
Chemistry| Molecular Activation | Molecules to Materials | Molecules for Medicines

Awards and Fellowships

2021 Fellow of Royal Society of Chemistry, UK
2020 DUO-ASEM Professor Fellowship, Germany
2020 Best Teaching Award, IIT Hyderabad, India
2013 Alexander von Humboldt Fellowship, Germany
2013 II'T Bombay Research Paper Award, India
2008 Alexander von Humboldt Fellowship, Germany

Selected Publications
1) ACS Applied Polymer Materials, 2020, 2(3), 1388-1397.
2) Organometallics, 2020, 39(12), 2202-2206.
3) Dalton Transactions, 2020, 49, 17331-17340.
4) International Journal of Biological Macromolecules, 2020, 147, 117-130.
5) Chemistry An Asian Journal, 2021, 16(5), 521-529.
6) Chemistry An Asian Journal, 2021, 16(13), 1767-1772.
7) Dalton Transactions, 2020, In Press.


mailto:prabu@iith.ac.in
http://www.iith.ac.in/~prabu/

International conference on Main-group Molecules to Materials-IT

IL19

From CO: activation to catalytic reduction: a metal-free approach
Swadhin K Mandal
Indian Institute of Science Education and Research Kolkata
Mohanpuyr -741246
Email: swadhin.mandal(@iiserkol.ac.in
ABSTRACT

Ever increasing emission of CO> into our atmosphere because of over exploitation of natural
resources, it 1s imperative that the world looks towards a portfolio of carbon mitigation solutions,
rather than a single strategy. Not surprisingly, continuous efforts are required to find solutions to
address the issue of excessive CO> emission and its potential effects on climate change. In this
regard, the use of CO; as a C1 source is considered as an attractive strategy as CO» has the
potential to be a great asset for the industrial sector. With particular emphasis, the reduction of
CO» offers an alternative to fossil fuels for various organic industrial feedstocks and fuels. As a
result, efficient approaches for the reduction of CO; mto products such as methanol can generate
value out of its emissions. Accordingly, in recent years, metal-free catalysis has emerged as a
sustainable approach because of the mild reaction conditions by which CO» can be reduced and
functionalized to various value-added products. The metal-free catalytic reduction of CO; offers
an alternative opportunity for the development of chemical processes with low cost, earth-
abundant, non-toxic reagents, and low carbon footprint.

In this talk, I will brief about our recent efforts in developing metal-free catalysts for catalytic

reduction and reductive functionalization of CQ,.1-®]
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ABSTRACT

Pnictinidenes (:ER) are highly reactive low valent element (I) compounds, and are
considered as analogs of carbenes (:CR2). Due to their gas phase and low temperature
stability, they have limited access for further studies. Isolation of such species was achieved
by Arduengo type N-heterocyclic carbenes in the form of (NHC)—Pnictinidene adducts.!?
Recently, we have developed a different high yielding method for the isolation of NHC
supported new pnictinidene adducts [(NHC)ESiMez and (NHC)EH, E = P, As)] and the

later adducts were
‘@, introduced as
) [E Rh Rh § synthons for the

cl E i
BY CISlMe3 @pr ipr _ClISiMes )\AU\C| preparation of
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NN o E R NN R terminal carbene—
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M= Rh or Ir E=P or As [PhaAu] phosphinidenide
E-isomer and arsenidenide

Scheme: Metal-Phosphinidenide complexes; i) [(Cp*)MCl,], and ii) [Rh(COD)Cl], and AuCL.  meta] Complexes

of the type [(NHC=E)ML,] (MLx= (cymene)RuCl and (7°>-CsMes)RhCI) (Scheme).? Their
spectroscopic and structural characteristics showed their similarities with aryl-
phosphinidene counterparts.®® The monoanionic “(NHC)E” moiety forms highly covalent
M-P double bonds and is also capable of bridging two or three metal atoms.?® In this
presentation, isolation of different reactive (NHC)G-15 adducts and their use in the
stabilization of reative, and unusual organometallic fragments will be discussed.
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