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Summary of Research Contributions by Dr. Srinivas Hotha

Dr Srinivas Hotha has made outstanding contributions to exploration of the
structural diversity of saccharides for the synthesis of small molecules with novel
applications in biology and/or material sciences. Dr. Hotha's research has evolved
from total synthesis of complex natural products during his PhD and diversity
oriented synthesis in early independent career and, to present original
contributions in chemical glycosidation. His discovery of gold catalyzed
glycosidation from stable alkynyl glycosyl donors to form saccharides has added a
new repertoire to the science of oligosaccharide synthesis. Dr. Hotha has exploited
the chemical diversity of carbohydrates for the synthesis of scaffolds that are
complex, chiral, multi-cyclic, oxygen-rich and natural product-like (J. Comb. Chem.
2005, 7, 968-976; Tet. Lett. 2006, 46, 4985-4588; 5329-5332) architectures. His group
has utilized combination of known contemporary reactions such as Pauson-Khand
reaction, CuAAC or ‘Click’ reaction and other cycloadditions to design protocols
for complexity generation. A fortuitous finding of AuCI3 by him led to salient
applications of gold chemistry on carbohydrate scaffolds to achieve a library of
isobenzofuran annulated spirocyclic small molecules with high selectivity (Tet Lett
2006, 47, 3307-3310). Later on a series of observations (Tet Lett 2006, 47, 2021-2023;
ibid 2007, 48, 8960-8962) emerged to the discovery of propargyl glycosides as novel
glycosyl donors (] Am Chem Soc 2006, 128, 9620-9621; 17153-17154). During the last 8
years, Dr Hotha developed a suite of protocols for the synthesis of complex
glycoconjugates. The glycosyl donors developed by him are orthogonal to the
existing glycosidation methods (J. Org. Chem. 2008, 74, 9233-9236). By the use of
combinatorial substrate-catalyst screening strategy, he has shown that ethynyl
cyclohexyl glycosides are the best glycosyl donors for transglycosidation at room
temperature (Chem Comm 2012, 48, 7161-7163). The efficacy of Hotha’s protocols is
reflected in the successful synthesis of complex carbohydrate epitopes of infectious
bacteria (Glycoconj | 2012, 29, 221-230; Org Lett 2013, 15, 2466-2469), which are

otherwise was untenable.



Dr. Hotha’s work on the modular nature of CuAAC or popular ‘click’
chemistry for the conjugation of biomolecules (] Org Chem 2006, 71, 364-367; 852)
has been very highly cited by carbohydrate community and has recently led him to
develop a ternary conjugation protocol by combination of SNAr and inverse
electron demand Diels-Alder reactions (Chem Commun. 2013, 49, 10808-10810).

Dr Hotha has collaborated with practitioners of materials and biology to develop
new molecular probes: With Dr Prasad (NCL), he has developed a photoswitchable
nanoassembly (Langmuir 2005, 21, 7979-7984); with Dr. Maiti (IGIB), he exploited
the dendritic nature of silica nanoparticles to enhance the efficacy of natural
products (Langmuir 2009, 25, 2339-2347); in collaboration with Dr.Gupta (NCL) he
synthesized a variety of glycopolypeptides (Poly Chem 2011, 2, 805-811) that are,
fluorescent, water soluble and amphiphilic with excellent self assembling
properties (Biomacromol 2012, 13, 1287-1295). He and Dr Linker (Potsdam), used the
gold catalysis repertoire to the synthesis of complex glycomimetics (Eur | Org Chem
2011, 2426-2430; Chem Comm 2011, 47, 10434-10436) by methyl glycoside activation
which otherwise was extremely difficult.

Dr Hotha's recent efforts are directed on the development of a diagnostic
tool for the nonpulmonary tuberculosis. Towards this, he devised a strategy for
stereoselective synthesis of both «,p-furanosides using gold(Ill) catalysis. «a-
Furanosides initially obtained by 1,2-orthoester strategy was converted to [3-
furanosides via oxidation followed by reduction (Org. Lett. 2013, 15, 2466-2469)
mimicking the biosynthetic pathway. This method is being currently employed for
the synthesis of a challenging pentadodecaarabinofuranosyl arabinogalactan (25-
mer), which is one of the major carbohydrate epitopes in the Mycobacterium
tuberculosis.

The impact of the glycosyl donor chemistry developed by his group is
realized by the facts that several prominent practitioners of glycochemistry
[Jiangong Zhu - University of Toledo, USA; Biao Yu - Shanghai Institute of Organic

Chemistry, China; Finn - Scripps Research Institute, USA; Kunz - Institut fiir



Organische Chemie, Germany; and Balamurugan — University of Hyderabad], are
implementing his reaction in the synthesis of their glycotargets. Overall, Dr Hotha
has discovered and pioneered the chemistry of gold catalyzed glycosidations and
developed it into a highly complementary alternative for the well known Schmidt’s

trichloroacetamidates and Fraser-Reid’s n-pentenyl glycosidation methods.

Short summary:

Dr. Srinivas Hotha has discovered and pioneered the original chemistry of
gold-catalyzed glycosidation reaction and developed a suite of protocols for
glycosidations by allied catalytic methods. These have lead to successful and
challenging synthesis of complex glycomimetics, glycopolymers and epitopes of

infectious bacteria that were otherwise inaccessible.



