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This special issue of Arkivoc is dedicated to Professor Yulia H. Budnikova in recognition of her 35 years of
experience in science and to acknowledge her contribution to organic electrochemistry
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Yulia Hermanovna Budnikova was born on 10™ October, 1965 in Kazan to scientists-chemists Herman K.
Budnikov and Tat’yana V. Troepolskaya. In 1987 she graduated from Kazan State University with a Diploma in
Chemistry. She began her 35-year research career at the A.E. Arbuzov IOPC. She joined the group of Yu. M.
Kargin studying electrochemically induced processes in the formation of organophosphorus compounds and
obtained her PhD in this field in 1990. Over the years of work in the Institute, she has gone from Junior
Researcher to the Principal Investigator, and in 2008 she became the Head of Laboratory of Electrochemical
Synthesis. Her dedication, great capacity for work and ability to find the right solution allowed her to obtain her
Doctor of Science (DSc) degree in 1999 on the topic of “Mechanisms of homogeneous electrochemical reactions
in the breaking and formation of phosphorus and carbon bonds”.

To date, YHB has published more than 200 scientific articles in Russian and international journals devoted
tothe electrosynthesis, catalysis and reactivity of organoelement compounds. She has published several reviews
on important areas of-chemistry, authored one book and four chapters in monographs. Among her scientific
publications there is research performed in cooperation with well-known specialists from leading institutions in
Russia, France, Italy, Germany, Kazakhstan, and Moldova. She is currently collaborating in various fields of
chemistry with scientists from the USA, Germany, and China.

The scientific projects of Professor Budnikova have been supported by Russian and international grants

(Russian Science Foundation, RFBR, INTAS), including a joint RFBR-NSF grant (USA), a grant from the President
of the Russian Federation, the Ministry of Education and Science of Russian federation, and the Programs of the
OKHNM RAS.
Professor Budnikova is a Laureate of the LA Chugaev Prize 2018 - for outstanding work in the of chemistry of
complex compounds, namely, "Coordination compounds in the electrochemical synthesis of effective catalysts
and electrocatalysts of practically significant reactions" and is an Honored Scientist of the Republic of Tatarstan.
In her leisure time, YHB enjoys collecting art and winemaking.

Research Interests

In her very first publication in 1990 Professor Budnikova studied the electrochemical synthesis of phosphorus
derivatives from elemental phosphorus, and since that time she has been interested in the redox reactivity of
organoelemental compounds and their practical applications in organic synthesis. Her research interests over
the years have been broadly based, but include three main areas: (i) electrochemically induced transformations
of organophosphorus compounds, (ii) redox properties and reactivity of organometallics and heterocycles
and(iii) functionalization of C-H bonds under electrocatalytic conditions.

The strategy proposed by Professor Budnikova for the electrochemical synthesis of transition metal
complexes — effective catalysts or electrocatalysts, as well as key intermediates of significant reactions
(oligomerization/functionalization of olefins, synthesis of organophosphorus and other organoelemental
compounds with carbon-element bonds) is, a symbiosis of organic electrosynthesis, catalysis, materials science,
bio- and environmental chemistry. Most of her publications belong to the first quarterly high-ranking journals.

Professor Budnikova and co-workers utilized electrochemical methods for preparation of various tertiary
phosphines on the basis of cross-coupling reactions of diphenylchloro- and phenyldichlorophosphines with aryl
halides or C-halogen derivatives of sulfur- or nitrogen-containing heterocycles.* The method was shown to be
efficient for both aromatic halides with acceptor and donor substituents in the ring and also heteroaromatic
species (pyridine, thiophene, pyrimidine and pyrazole halides) giving yields of 45 to 70 %.

Professor Budnikova’s research had a significant impact in the field of white phosphorus chemistry.
White phosphorus Ps is a key material for chlorine-free technologies in the synthesis of various
organophosphorus compounds. It was found, P4 could be efficiently converted to phosphines and phosphine
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oxides electrocatalytically using transition metal complexes as catalysts under mild conditions.? The procedure
was also applied to fluoroalkyl phosphines and phosphine oxides syntheses from-white phosphorus and
organofluorine halides under the influence of electrochemically generated complexes of nickel or
organofluorine nickel o-complexes.?

Professor Budnikova and co-workers developed a ligand -directed phosphonation of C—H aromatic bonds
based on C-H activation on palladium catalyts leading to arylphosphonates. In order to empower the ligand -
directed phosphonation of C—H aromatic bonds, a series of diphosphonate-bridged dipalladacycles
[(phpy)Pd((EtO)2P(0O))]2, [(bhq)Pd((EtO)2P(0O))]2, [(phpz)Pd(((EtO):P(0))l2  (phpy = 2-phenylpyridine,
bhg = benzo[h]quinoline, phpz=1-phenylpyrazole) was prepared and fully characterized using cyclic
voltammetry techniques* to elucidate their redox properties, stability in higher oxidation states and the
influence of aromatic ligands on the potentials of Pd(l11)/Pd(ll) and Pd(IV)/Pd(lll) transfers. The geometry of the
bridged dinuclear Pd complexes was shown to depend on the nature of the bridging ligands and which affects
their redox reactivity.

Another single-stage method of direct electrochemical phosphorylation of aromatic C—H bonds resulting
in dialkyl aryl phosphonates (aryl = benzene, coumarins) was reported by Professor Budnikova exploiting a novel
bimetallic catalyst system Mn'"bpy/Ni"bpy. The process occurred under mild conditions with a 1 : 1 reagent ratio
giving products in 70 % yields.>

Professor Budnikova has developed promising catalysts for hydrogen power engineering based on
original redox-active organometallic coordination polymers (MOF) constructed on the basis of phosphine
(ferrocenyl-, arylphosphine, etc.) and metallo (Ni, Co, Zn, etc.) - bipyridine blocks.5

New synthetic analogs of natural hydrogenases based on nickel complexes with cyclic P, N-ligands or
pectins as efficient catalysts for the electrochemical generation of hydrogen and its oxidation in fuel cells have
been developed by Budnikova’s group.>*°

A selective oxidative electrochemical functionalization of the C (sp2) -H bond (amination, phosphonation,
fluoroalkylation), catalyzed by metal complexes in higher oxidation states, in solution or using catalysts
immobilized on silicate nanoparticles, has been realized.!116

A new electrochemical method for the study of insoluble compounds, complexes with charge transfer,
nonlinear optical materials, chromophores has been developed.!’?° New electrochemical approaches to the
design and prediction of the efficiency of NLO chromophores have been proposed, based on the electrochemical
characteristics of both fragments of complex chromophore molecules and conjugated donor-acceptor systems
with intramolecular electron transfer.
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