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Abstract (300 word limit)
Novel representative of carbohydrate-based biopolymers is the main chemical constituent of high molecular (>1000 kDa) water-soluble preparations from medicinal plants of Symphytum asperum, S. caucasicum, S. officinale, S. grandiflorum,  Anchusa italica, Cynoglossum officinale and Borago officinalis (Boraginaceae). According to data of liquid-state 1H, 13C NMR, 2D 1H/13C  HSQC, 2D DOSY and solid-state 13C NMR spectra this biopolymer was found  to be poly[oxy-1-carboxy-2-(3,4-dihyd-roxyphenyl)ethylene] or poly[3-(3,4-dihydroxyphenyl)glyceric acid] (PDPGA). The polyoxyethylene chain is the backbone of this polymer molecule and 3,4-dihydroxyphenyl and carboxyl groups are regular substituents at two carbon atoms in the chain. The repeating unit of this regular polymer is 3-(3,4-dihydroxyphenyl)glyceric acid residue. PDPGA as 3,4-dihydroxyphenyl derivative of poly-(2,3-glyceric acid ether) belongs to a rare class of poly(sugar acids) as well. In this case poly(2,3-glyceric acid ether) chain is the backbone of this polymer molecule and 3,4-dihydroxyphenyl groups are regular substituents at carbon atoms in the chain. Its basic monomeric moiety glyceric acid is an oxidative form of aldotriose glyceraldehyde. The monomer of PDPGA was synthesized via Sharpless asymmetric dihydroxylation of trans-caffeic acid derivatives using a potassium osmate catalyst. Methylated PDPGA was synthesized via ring opening polymerization (ROP) of 2-methoxycarbonyl-3-(3,4-dimethoxyphenyl)oxirane using a cationic initiator (BF3·OEt2). Oligomers of PDPGA was synthesized by “green” chemistry enzymatic ROP of methyl 3-(3,4-dibenzyloxyphenyl)glycidate using lipase from Candida rugosa and further deprotection. PDPGA  and its synthetic monomer exerted anticancer activity in vitro and in vivo against androgen-dependent and independent human prostate cancer (PCA) cells via  targeting  androgen  receptor, cell  cycle  arrest  and  apoptosis  together  with  a strong  decrease in  prostate specific antigen level by 87% in plasma. Anticancer efficacy of PDPGA against PCA cells is more compared to its synthetic monomer. Methylated synthetic analogue of PDPGA did not show any activity against PCA. Thus, PDPGA was identified as a potent agent against PCA without any toxicity.

Recent Publications (minimum 5)
Gogilashvili L, Amiranashvili L, Merlani M, Salgado A, Chankvetadze B and Barbakadze V.  Poly[3-(3,4-dihydroxy-phenyl)glyceric acid] from Cynoglossum officinale L. (Boraginaceae). Bull. Georg. Natl. Acad. Sci. 2020, 14:108-113. http://science.org.ge/bnas/vol-14-1.html

Merlani M, Song Z, Wang Y, Yuan Y, Luo J, Barbakadze V,  Chankvetadze B and Nakano T. Polymerization of bulky of oxirane monomers leading to polyethers exhibiting intramolecular charge transfer interactions. Macromol. Chem. Phys. 2019, 1900331. https://onlinelibrary.wiley.com/doi/10.1002/macp.201900331

Merlani M, Barbakadze V, Amiranashvili L, Gogilashvili L, Poroikov V, Petrou A, Geronikaki A, Ciric A and Sokovic M.  New Caffeic Acid Derivatives as Antimicrobial Agents: Design, Synthesis, Evaluation and Docking. Current Topics in Medicinal Chemistry, 2019, 19:292-304. http://www.eurekaselect.com/169251/article 

Merlani M, Koyama Y, Sato H, Geng L, Barbakadze V, Chankvetadze B and Nakano T.  Ring-opening polymerization of a 2,3-disubstituted oxirane leading to a polyether having a carbonyl–aromatic π-stacked structure. Polym. Chem. 2015, 6:1932-1936.
http://pubs.rsc.org/en/content/articlelanding/2015/py/c4py01711k#!divAbstract

Tedesco D, Fabini E, Barbakadze V, Merlani M, Zanasi R, Chankvetadze B and Bertucci C.  Stopped-flow enantioselective HPLC-CD analysis and TD-DFT stereochemical characterization of methyl trans-3-(3,4-dimethoxyphenyl)glycidate. Chirality, 2015, 27:914-918. https://onlinelibrary.wiley.com/doi/abs/10.1002/chir.22539
   


              [image: D:\VaxoDocs\Photo_Vakho\Photo_2013.jpg]Biography (150 word limit)
Vakhtang Barbakadze has his expertise in isolation and structure elucidation of a new series of plant polyethers, which are endowed with pharmacological properties as anti-cancer agents. Besides, he interested in enantioselective synthesis and biological activities of basic monomeric moiety of these biopolyethers, synthesis of enantiomerically pure epoxides as chiral building blocks for the production of synthetic analogues of natural polyethers. He has completed his Ph.D and D.Sci. in 1978 and 1999, respectively. He is the head of Department of Plant Biopolymers and Chemical Modification of Natural Compounds at the Tbilisi State Medical University I.Kutateladze Institute of Pharmacochemistry. In 1996 and 2002 he has been a visiting scientist at Utrecht University, The Netherlands, by University Scholarship and The Netherlands organization for scientific research (NWO) Scholarship Scientific Program, respectively. He has published more than 100 papers in reputed journals. In 2004 he was Georgian State Prize Winner in Science and Technology. 
Email: v.barbakadze@tsmu.edu





Notes/Comments:


image1.jpeg
NI

i}/




