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(14.01.1983 – 19.05.2020)   

Скоропостижно скончался доктор химических наук, ведущий научный сотрудник 
Лаборатории магнитно-резонансной микротомографии Института «Международный 
томографический центр» Сибирского отделения РАН Кирилл Викторович Ковтунов. Он 
работал в Томографическом центре со студенчиских лет, там в 2008 г. защитил кандидатскую 
диссертацию "Индуцированная параводородом поляризация ядерных спинов в реакциях 
гетерогенного каталитического гидрирования", а в 2019 – докторскую диссертацию 
«Индуцированное параводородом усиление сигнала ЯМР в гетерогенно-каталитических 
процессах». 

Кирилл Викторович был обладателем многочисленных научных наград для молодых ученых, 
в том числе обладателем аспирантской стипендии фонда им. К.И. Замараева и победителем 

конкурса работ молодых ученых в области магнитного резонанса в химии издательства John 

Wiley & Sons (подробнее см. https://www.tomo.nsc.ru/structure/lab/lmmt/dost/). Он останется 
в памяти коллег молодым, но глубоким и зрелым специалистом. Краткий анализ 
направлений исследований К.В. Ковтунова можно найти в приведенном ниже некрологе, 

опубликованном в Bulletin du Groupement d'informations mutuelles AMPERE No 279/280 <69(2-

3)>, 14-17 (2020) https://www.ampere-society.org/bulletins/AmpereBulletin279-280.pdf. 
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Dr. Kirill V. Kovtunov  

(14.01.1983 – 19.05.2020)   

Kirill’s scientific career started in 2003 when, as a chemistry student at the Novosibirsk State 

University (NSU), he came to the International Tomography Center (ITC), SB RAS, to work on his 

diploma thesis. He was engaged in comparative studies of liquid and gas flow in complex 

geometries such as intersecting channels and microreactors using magnetic resonance (micro) 

imaging techniques. After successfully graduating from NSU in 2005, he joined the MR 

microimaging laboratory at ITC as a PhD student. From then on, his research was about combining 

magnetic resonance, catalysis, and parahydrogen. The primary objective of his PhD thesis was to 

demonstrate parahydrogen-induced polarization (PHIP) effects with the use of heterogeneous 

catalysts, as opposed to PHIP in homogeneous systems which by then was a well-established 

research field. To say that the task that he faced was challenging would be an understatement – a 

common perception at that time was that observation of PHIP effects in heterogeneously 

catalyzed reactions (HET-PHIP) would be impossible. Yet, in the history of scientific research in 

general, and magnetic resonance in particular, there are many examples of “impossible” things 

becoming a reality, with magnetic field effects in chemical reactions being one excellent 

illustration. HET-PHIP became yet another such example, first demonstrated with the use of 

transition metal complexes immobilized on porous or polymeric supports in 2007, and then 

successfully, and rather unexpectedly, extended to supported metal nanoparticles. This latter 

achievement has opened an entirely new dimension for parahydrogen-based research, 

demonstrating its applicability not only for the production of catalyst-free hyperpolarized liquids 

and gases for potential biomedical applications, but also for addressing challenges of modern 

fundamental and industrial catalysis which is largely dominated by heterogeneous processes. 

Based on these novel and significant results, Kirill defended his PhD thesis entitled “Parahydrogen-

induced polarization of nuclear spins in heterogeneous catalytic hydrogenation reactions” in 2008 

and became a full-time researcher at ITC. 

In subsequent studies, the scope of HET-PHIP was expanded significantly. HETPHIP effects, initially 

observed with immobilized metal complexes and supported metals, were eventually 

demonstrated for a wide variety of catalyst types, including supported and bulk metal oxides, 

sulfides, and carbides. The effects of the variation of the type of metal, support, catalyst 

preparation and pretreatment, of metal-support interactions as well as substrate types on PHIP 

effects was explored, and mechanisms and kinetics of some important catalytic processes were 

considered. The most recent efforts addressed single-atom and single-site heterogeneous 

catalysts prepared using surface organometallic chemistry as well as single-site bimetallic systems, 

the trends that became popular recently in modern catalytic research and practice. In addition to 

PHIP studies, Kirill was active in the development and applications of another parahydrogen-based 

hyperpolarization technique termed SABRE, including the extension of its scope to novel 

substrates, and development of its heterogeneous version. Significant attention in his work was 

devoted to extending spin polarization lifetime via transfer to heteronuclei and by exploring and 

exploiting the properties of long-lived spin states, to developing approaches for production of 

catalyst-free biocompatible contrast agents for in vivo MRI, and to application of the developed 

hyperpolarization techniques to MR imaging of operating catalysts and model reactors in the 

operando regime. Kirill’s contribution to the field is certainly crucial, yet all this would have been 

hardly possible without a vast network of contacts and collaborations at the national and 

international level that he participated in, starting from the joint grant with the group of Alex 

Pines at UC Berkeley that resulted in the very first observation of heterogeneous PHIP effects, and 

gradually expanding over the years to include researchers and teams in the Netherlands, the US, 



Switzerland, Spain, Germany, Finland, France, Italy, UK, China, Japan, and a number of teams in 

Russia, including a long-term collaboration with many researchers at the Boreskov Institute of 

Catalysis in Novosibirsk. Kirill was also a very passionate teacher, who deeply cared about the 

careers of his trainees. He supervised a number of graduate and undergraduate students, and 

three Ph.D. students he trained now successfully continue their careers in science. He always was 

eager to orchestrate the exchange visits for his trainees to enrich their scientific experience and 

provide meaningful training that would lead to accomplishments and breakthroughs. While the 

load of research-related work and responsibilities he had to carry was rather heavy, Kirill 

nevertheless managed to find time for a short break in the midst of his busy schedule to enjoy his 

favorite outdoor activities including hunting and fishing. 

Kirill coauthored over 100 peer-reviewed papers and book chapters (h=28), 41 of which became 

the solid basis for his habilitation (Dr. Sci.) thesis which he defended on December 25, 2019, a 

major milestone in one’s scientific career. He was eager to finalize all defense-related formalities 

as soon as possible so that he could start a new chapter in his scientific research career and 

embark upon exploring new ideas and addressing novel challenges, with his research interests 

extending to in vivo applications of PHIP-based hyperpolarized metabolites and gases, enrichment 

of nuclear spin isomers of polyatomic molecules, application of hyperpolarized noble gases, and 

more. He was full of energy and enthusiasm, and the future looked bright and promising - or so it 

seemed. About two weeks later he was diagnosed with cancer. And despite his unwavering 

resolve to fight the illness, and significant progress with the treatment, he passed away on May 

19, 2020, at the age of 37. He was awarded the Young Scientist Prize at the 16th International 

Congress on Catalysis (ICC 16) in Beijing, China, for the exceptional results presented at the 

Congress (2016); the Medal of the Russian Academy of Sciences with the Prize for young scientists 

(2015); the first-degree diploma of the laureate of the personal award of the administration of the 

Novosibirsk Region for young scientists (2009); and John Wiley & Sons 2008 Magnetic Resonance 

in Chemistry Award for Young Scientists at the Euromar meeting (2008). He was also the winner of 

the competition for grants of the President of the Russian Federation for state support of young 

Russian scientists - candidates of science (2010, 2013) and the winner of the Zamaraev 

International Charitable Foundation Prize / scholarship for PhD students (2008). With his wife 

Larisa, he was raising two kids, son Artem and daughter Tatyana. For them, for his parents, and 

the entire extended family this is a tragic and devastating blow beyond imagination. This is also a 

tremendous loss for the group, for the graduate and undergraduate students he supervised, and 

for his numerous colleagues and friends all around the world. 

We have lost a valued colleague, a reliable partner, and a personal friend. We’ll miss his openness, 

amiable nature, and infinite enthusiasm. And we’ll remember him. Always.  

 

Igor Koptyug, Eduard Chekmenev, Boyd Goodson, Valerii Bukhtiyarov 

 

 



 

Kirill (right) receiving the John Wiley & Sons Award for Young Scientists from Prof. Geoffrey 

Bodenhausen (left) at the Euromar 2008 meeting in St. Petersburg 
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Kirill was an accomplished world-traveler; this photo shows him during a sight-seeing trip to fort 

San Domingo, New Taipei, while visiting research partners in Taiwan in 2019 

https://www.ampere-society.org/bulletins/AmpereBulletin279-280.pdf 
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Outside of the lab, Kirill was an avid hunter and fisherman; photo shows Kirill after a successful ice-

fishing trip at the artificial Ob lake in Novosibirsk. 
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https://www.gofundme.com/f/kirill-kovtunov039s-family-donation 

 

 

https://twitter.com/mmt_lab/status/1265553640787410945 
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Видеозапись заседания диссертационного совета в ИК СО РАН 25 декабря 2019 г. - защита 
диссертации Ковтунова Кирилла Викторовича на соискание ученой степени доктора 
химических наук по специальности "физическая химия" 

 

https://www.youtube.com/watch?v=XtSmgG6ELbE 

 

Статья в журнале Наука в Сибири - Алёна Литвиненко, Сибирские ученые усиливают 
интенсивность сигнала МРТ, 9 июля 2018 г. 

https://www.sbras.info/articles/science/sibirskie-uchenye-usilivayut-intensivnost-signala-mrt 

 

Избранные научные публикации  

Обзоры  

1. Svyatova, AI; Kovtunov, KV; Koptyug, IV. 

Magnetic resonance imaging of catalytically relevant processes 

REVIEWS IN CHEMICAL ENGINEERING 37(1), 3-29 (2021) 

2. Kovtunov, KV; Salnikov, OG; Skovpin, IV; Chukanov, NV; Burueva, DB; Koptyug, IV. 

Catalytic hydrogenation with parahydrogen: a bridge from homogeneous to heterogeneous 

catalysis 

PURE AND APPLIED CHEMISTRY 92(7), 1029-1046 (2020) 

3. Zhivonitko, VV; Svyatova, AI; Kovtunov, KV; Koptyug, IV. 

Recent MRI Studies on Heterogeneous Catalysis 

ANNUAL REPORTS ON NMR SPECTROSCOPY, 95, 83-145 (2018)  

4. Kovtunov, KV; Pokochueva, EV; Salnikov, OG; Cousin, SF; Kurzbach, D; Vuichoud, B; Jannin, S; 

Chekmenev, EY; Goodson, BM; Barskiy, DA; Koptyug, IV. 

Hyperpolarized NMR Spectroscopy: d-DNP, PHIP, and SABRE Techniques 

CHEMISTRY-AN ASIAN JOURNAL 13(15), 1857-1871 (2018) 

https://www.youtube.com/watch?v=XtSmgG6ELbE
https://www.sbras.info/articles/science/sibirskie-uchenye-usilivayut-intensivnost-signala-mrt


5. Hovener, JB; Pravdivtsev, AN; Kidd, B; Bowers, CR; Gloggler, S; Kovtunov, KV; Plaumann, M; 

Katz-Brull, R; Buckenmaier, K; Jerschow, A; Reineri, F; Theis, T; Shchepin, RV; Wagner, S; 

Bhattacharya, P; Zacharias, NM; Chekmenev, EY. 

Parahydrogen-Based Hyperpolarization for Biomedicine 

ANGEWANDTE CHEMIE-INTERNATIONAL EDITION 57(35), 11140-11162 (2018) 

6. Ananikov, VP; Khemchyan, LL; Ivanova, YV; Bukhtiyarov, VI; Sorokin, AM; Prosvirin, IP; 

Vatsadze, SZ; Medved'ko, AV; Nuriev, VN; Dilman, AD; Levin, VV; Koptyug, IV; Kovtunov, KV; 

Zhivonitko, VV; Likholobov, VA; Romanenko, AV; Simonov, PA; Nenajdenko, VG; Shmatova, I; 

Muzalevskiy, VM; Nechaev, MS; Asachenko, AF; Morozov, S; Dzhevakov, PB; Osipov, SN; 

Vorobyeva, DV; Topchiy, MA; Zotova, MA; Ponomarenko, SA; Borshchev, V; Luponosov, YN; 

Rempel, AA; Valeeva, AA; Stakheev, AY; Turov, V; Mashkovsky, IS; Sysolyatin, SV; Malykhin, VV; 

Bukhtiyarova, GA; Terent'ev, AO; Krylov, IB. 

Development of new methods in modern selective organic synthesis: preparation of 

functionalized molecules with atomic precision 

USPEKHI KHIMII 83(10), 885-985 (2014) [RUSS. CHEM. REV.  83(10), 885-985 (2014)] 

7. Kovtunov, KV; Zhivonitko, VV; Skovpin, IV; Barskiy, DA; Koptyug, IV. 

Parahydrogen-Induced Polarization in Heterogeneous Catalytic Processes. In: Kuhn L. (ed.) 

Hyperpolarization Methods in NMR Spectroscopy. Topics in Current Chemistry. Springer, 

Berlin, Heidelberg 338, 123-180 (2013) 

8. Koptyug, IV; Lysova, AA; Kovtunov, KV; Zhivonitko, VV; Khomichev, AV; Sagdeyev, RZ. 

Multinuclear magnetic resonance tomography as a multifunctional tool for the investigation of 

the properties of materials, transport processes and catalytic reactions 

USPEKHI KHIMII 76(6), 628-645 (2007) [RUSS. CHEM. REV. 76(6), 583–598 (2007)]  

 

Статьи в журналах 

1. Salnikov, OG; Chukanov, NV; Kovtunova, LM; Bukhtiyarov, VI; Kovtunov, KV; Shchepin, RV; 

Koptyug, IV; Chekmenev, EY. 

Heterogeneous H-1 and C-13 Parahydrogen-Induced Polarization of Acetate and Pyruvate 

Esters 

CHEMPHYSCHEM 22(13), 1389-1396 (2021)  

2. Burueva, DB; Kozinenko, VP; Sviyazov, SV; Kovtunova, LM; Bukhtiyarov, VI; Chekmenev, EY; 

Salnikov, OG; Kovtunov, KV; Koptyug, IV. 

Gas-Phase NMR of Hyperpolarized Propane with H-1-to-C-13 Polarization Transfer by PH-INEPT 

APPLIED MAGNETIC RESONANCE , - (2021)  

3. Chapman, B; Joalland, B; Meersman, C; Ettedgui, J; Swenson, RE; Krishna, MC; Nikolaou, P; 

Kovtunov, KV; Salnikov, OG; Koptyug, IV; Gemeinhardt, ME; Goodson, BM; Shchepin, RV; 

Chekmenev, EY. 

Low-Cost High-Pressure Clinical-Scale 50% Parahydrogen Generator Using Liquid Nitrogen at 

77 K 

ANALYTICAL CHEMISTRY 93(24), 8476-8483 (2021)  

4. Chukanov, NV; Salnikov, OG; Trofimov, IA; Kabir, MSH; Kovtunov, KV; Koptyug, IV; Chekmenev, 

EY. 

Synthesis and N-15 NMR Signal Amplification by Reversible Exchange of [N-15]Dalfampridine 

at Microtesla Magnetic Fields 

CHEMPHYSCHEM 22(10), 960-967 (2021) 



5. Pokochueva, EV; Burueva, DB; Kovtunova, LM; Bukhtiyarov, AV; Gladky, AY; Kovtunov, KV; 

Koptyug, IV; Bukhtiyarov, VI. 

Mechanistic in situ investigation of heterogeneous hydrogenation over Rh/TiO2 catalysts: 

selectivity, pairwise route and catalyst nature 

FARADAY DISCUSSIONS 229(0), 161-175 (2021)  

6. Svyatova, A; Kozinenko, VP; Chukanov, NV; Burueva, DB; Chekmenev, EY; Chen, YW; Hwang, 

DW; Kovtunov, KV; Koptyug, IV. 

PHIP hyperpolarized [1-C-13] pyruvate and [1-C-13]acetate esters via PH-INEPT polarization 

transfer monitored by C-13 NMR and MRI 

SCIENTIFIC REPORTS 11(1), - (2021)  

7. Joalland, B; Ariyasingha, NM; Younes, HR; Nantogma, S; Salnikov, OG; Chukanov, NV; 

Kovtunov, KV; Koptyug, IV; Gelovani, JG; Chekmenev, EY. 

Low-Flammable Parahydrogen-Polarized MRI Contrast Agents 

CHEMISTRY-A EUROPEAN JOURNAL 27(8), 2774-2781 (2021)  

8. Salnikov, OG; Chukanov, NV; Svyatova, A; Trofimov, IA; Kabir, MSH; Gelovani, JG; Kovtunov, 

KV; Koptyug, IV; Chekmenev, EY. 

N-15 NMR Hyperpolarization of Radiosensitizing Antibiotic Nimorazole by Reversible 

Parahydrogen Exchange in Microtesla Magnetic Fields 

ANGEWANDTE CHEMIE-INTERNATIONAL EDITION 60(5), 2406-2413 (2021) 

9. Salnikov, OG; Svyatova, A; Kovtunova, LM; Chukanov, NV; Bukhtiyarov, VI; Kovtunov, KV; 

Chekmenev, EY; Koptyug, IV. 

Heterogeneous Parahydrogen-Induced Polarization of Diethyl Ether for Magnetic Resonance 

Imaging Applications 

CHEMISTRY-A EUROPEAN JOURNAL 27(4), 1316-1322 (2021) 

10. Naeem, MA; Burueva, DB; Abdala, PM; Bushkov, NS; Stoian, D; Bukhtiyarov, AV; Prosvirin, IP; 

Bukhtiyarov, VI; Kovtunov, KV; Koptyug, IV; Fedorov, A; Muller, CR. 

Deciphering the Nature of Ru Sites in Reductively Exsolved Oxides with Electronic and 

Geometric Metal-Support Interactions 

JOURNAL OF PHYSICAL CHEMISTRY C 124(46), 25299-25307 (2020)  

11. Ariyasingha, NM; Joalland, B; Younes, HR; Salnikov, OG; Chukanov, NV; Kovtunov, KV; 

Kovtunova, LM; Bukhtiyarov, VI; Koptyug, IV; Gelovani, JG; Chekmenev, EY. 

Parahydrogen-Induced Polarization of Diethyl Ether Anesthetic 

CHEMISTRY-A EUROPEAN JOURNAL 26(60), 13621-13626 (2020) 

12. Kovtunov, KV; Koptyug, IV; Fekete, M; Duckett, SB; Theis, T; Joalland, B; Chekmenev, EV. 

Parahydrogen-Induced Hyperpolarization of Gases 

ANGEWANDTE CHEMIE-INTERNATIONAL EDITION 59(41), 17788-17797 (2020)  

13. Burueva, DB; Eills, J; Blanchard, JW; Garcon, A; Picazo-Frutos, R; Kovtunov, KV; Koptyug, IV; 

Budker, D. 

Chemical Reaction Monitoring using Zero-Field Nuclear Magnetic Resonance Enables Study of 

Heterogeneous Samples in Metal Containers 

ANGEWANDTE CHEMIE-INTERNATIONAL EDITION 59(39), 17026-17032 (2020)  

14. Birchall, JR; Kabir, MSH; Salnikov, OG; Chukanov, NV; Svyatova, A; Kovtunov, KV; Koptyug, IV; 

Gelovani, JG; Goodson, BM; Pham, W; Chekmenev, EY. 

Quantifying the effects of quadrupolar sinks via N-15 relaxation dynamics in metronidazoles 

hyperpolarized via SABRE-SHEATH 

CHEMICAL COMMUNICATIONS 56(64), 9098-9101 (2020)  



15. Birchall, JR; Irwin, RK; Nikolaou, P; Pokochueva, EV; Kovtunov, KV; Koptyug, IV; Barlow, MJ; 

Goodson, BM; Chekmenev, EY. 

Pilot multi-site quality assurance study of batch-mode clinical-scale automated xenon-129 

hyperpolarizers 

JOURNAL OF MAGNETIC RESONANCE 316, - (2020)  

16. Birchall, JR; Nikolaou, P; Irwin, RK; Barlow, MJ; Ranta, K; Coffey, AM; Goodson, BM; 

Pokochueva, EV; Kovtunov, KV; Koptyug, IV; Chekmenev, EY. 

Helium-rich mixtures for improved batch-mode clinical-scale spin-exchange optical pumping of 

Xenon-129 

JOURNAL OF MAGNETIC RESONANCE 315, - (2020)  

17. Burueva, DB; Smirnov, AA; Bulavchenko, OA; Prosvirin, IP; Gerasimov, EY; Yakovlev, VA; 

Kovtunov, KV; Koptyug, IV. 

Pairwise Parahydrogen Addition Over Molybdenum Carbide Catalysts 

TOPICS IN CATALYSIS 63(1-2), 2-11 (2020)  

18. Burueva, DB; Pokochueva, EV; Wang, XP; Filkins, M; Svyatova, A; Rigby, SP; Wang, CB; 

Pavlovskaya, GE; Kovtunov, KV; Meersmann, T; Koptyug, IV. 

In Situ Monitoring of Heterogeneous Catalytic Hydrogenation via Xe-129 NMR Spectroscopy 

and Proton MRI 

ACS CATALYSIS 10(2), 1417-1422 (2020)  

19. Svyatova, A; Kononenko, ES; Kovtunov, KV; Lebedev, D; Gerasimov, EY; Bukhtiyarov, AV; 

Prosvirin, IP; Bukhtiyarov, VI; Muller, CR; Fedorov, A; Koptyug, IV. 

Spatially resolved NMR spectroscopy of heterogeneous gas phase hydrogenation of 1,3-

butadiene with parahydrogen 

CATALYSIS SCIENCE & TECHNOLOGY 10(1), 99-104 (2020)  

20. Joalland, B; Schmidt, AB; Kabir, MSH; Chukanov, NV; Kovtunov, KV; Koptyug, IV; Hennig, J; 

Hovener, JB; Chekmenev, EY. 

Pulse-Programmable Magnetic Field Sweeping of Parahydrogen-Induced Polarization by Side 

Arm Hydrogenation 

ANALYTICAL CHEMISTRY 92(1), 1340-1345 (2020)  

21. Pokochueva, EV; Kovtunov, KV; Salnikov, OG; Gemeinhardt, ME; Kovtunova, LM; Bukhtiyarov, 

VI; Chekmenev, EY; Goodson, BM; Koptyug, IV. 

Heterogeneous hydrogenation of phenylalkynes with parahydrogen: hyperpolarization, 

reaction selectivity, and kinetics 

PHYSICAL CHEMISTRY CHEMICAL PHYSICS 21(48), 26477-26482 (2019)  

22. Chukanov, NV; Kidd, BE; Kovtunova, LM; Bukhtiyarov, VI; Shchepin, RV; Chekmenev, EY; 

Goodson, BM; Kovtunov, KV; Koptyug, IV. 

A versatile synthetic route to the preparation of N-15 heterocycles 

JOURNAL OF LABELLED COMPOUNDS & RADIOPHARMACEUTICALS 62(13), 892-902 (2019)  

23. Skovpin, IV; Svyatova, A; Chukanov, N; Chekmenev, EY; Kovtunov, KV; Koptyug, IV. 

N-15 Hyperpolarization of Dalfampridine at Natural Abundance for Magnetic Resonance 

Imaging 

CHEMISTRY-A EUROPEAN JOURNAL 25(55), 12694-12697 (2019) 

24. Jurt, P; Salnikov, OG; Gianetti, TL; Chukanov, NV; Baker, MG; Le Corre, G; Borger, JE; Verel, R; 

Gauthier, S; Fuhr, O; Kovtunov, KV; Fedorov, A; Fenske, D; Koptyug, IV; Grutzmacher, H. 

Low-valent homobimetallic Rh complexes: influence of ligands on the structure and the 

intramolecular reactivity of Rh-H intermediates 



CHEMICAL SCIENCE 10(34), 7937-7945 (2019)  

25. Ariyasingha, NM; Lindale, JR; Eriksson, SL; Clark, GP; Theis, T; Shchepin, RV; Chukanov, NV; 

Kovtunov, KV; Koptyug, IV; Warren, WS; Chekmenev, EY. 

Quasi-Resonance Fluorine-19 Signal Amplification by Reversible Exchange 

JOURNAL OF PHYSICAL CHEMISTRY LETTERS 10(15), 4229-+ (2019)  

26. Shchepin, RV; Birchall, JR; Chukanov, NV; Kovtunov, KV; Koptyug, IV; Theis, T; Warren, WS; 

Gelovani, JG; Goodson, BM; Shokouhi, S; Rosen, MS; Yen, YF; Pham, W; Chekmenev, EY. 

Hyperpolarizing Concentrated Metronidazole (NO2)-N-15 Group over Six Chemical Bonds with 

More than 15 % Polarization and a 20 Minute Lifetime 

CHEMISTRY-A EUROPEAN JOURNAL 25(37), 8829-8836 (2019)  

27. Svyatova, A; Skovpin, IV; Chukanov, NV; Kovtunov, KV; Chekmenev, EY; Pravdivtsev, AN; 

Hovener, JB; Koptyug, IV. 

N-15 MRI of SLIC-SABRE Hyperpolarized N-15-Labelled Pyridine and Nicotinamide 

CHEMISTRY-A EUROPEAN JOURNAL 25(36), 8465-8470 (2019)  

28. Salnikov, OG; Chukanov, NV; Shchepin, RV; Esteve, IVM; Kovtunov, KV; Koptyug, IV; 

Chekmenev, EY. 

Parahydrogen-Induced Polarization of 1-C-13-Acetates and 1-C-13-Pyruvates Using Sidearm 

Hydrogenation of Vinyl, Allyl, and Propargyl Esters 

JOURNAL OF PHYSICAL CHEMISTRY C 123(20), 12827-12840 (2019)  

29. Ariyasingha, NM; Salnikov, OG; Kovtunov, KV; Kovtunova, LM; Bukhtiyarov, VI; Goodson, BM; 

Rosen, MS; Koptyug, IV; Gelovani, JG; Chekmenev, EY. 

Relaxation Dynamics of Nuclear Long-Lived Spin States in Propane and Propane-d(6) 

Hyperpolarized by Parahydrogen 

JOURNAL OF PHYSICAL CHEMISTRY C 123(18), 11734-11744 (2019)  

30. Salnikov, OG; Nikolaou, P; Ariyasingha, NM; Kovtunov, KV; Koptyug, IV; Chekmenev, EY. 

Clinical-Scale Batch-Mode Production of Hyperpolarized Propane Gas for MRI 

ANALYTICAL CHEMISTRY 91(7), 4741-4746 (2019)  

31. Kovtunov, KV; Lebedev, D; Svyatova, A; Pokochueva, EV; Prosvirin, IP; Gerasimov, EY; 

Bukhtiyarov, VI; Muller, CR; Fedorov, A; Koptyug, IV. 

Robust In Situ Magnetic Resonance Imaging of Heterogeneous Catalytic Hydrogenation with 

and without Hyperpolarization 

CHEMCATCHEM 11(3), 969-973 (2019)  

32. Burueva, DB; Kovtunova, LM; Bukhtiyarov, VI; Kovtunov, KV; Koptyug, IV. 

Single-Site Heterogeneous Catalysts: From Synthesis to NMR Signal Enhancement 

CHEMISTRY-A EUROPEAN JOURNAL 25(6), 1420-1431 (2019) 

33. Pravdivtsev, AN; Skovpin, IV; Svyatova, AI; Chukanov, NV; Kovtunova, LM; Bukhtiyarov, VI; 

Chekmenev, EY; Kovtunov, KV; Koptyug, IV; Hovener, JB. 

Chemical Exchange Reaction Effect on Polarization Transfer Efficiency in SLIC-SABRE 

JOURNAL OF PHYSICAL CHEMISTRY A 122(46), 9107-9114 (2018) 

34. Salnikov, OG; Shchepin, RV; Chukanov, NV; Jaigirdar, L; Pham, W; Kovtunov, KV; Koptyug, IV; 

Chekmenev, EY. 

Effects of Deuteration of C-13-Enriched Phospholactate on Efficiency of Parahydrogen-Induced 

Polarization by Magnetic Field Cycling 

JOURNAL OF PHYSICAL CHEMISTRY C 122(43), 24740-24749 (2018)  

35. Salnikov, OG; Kovtunov, KV; Nikolaou, P; Kovtunova, LM; Bukhtiyarov, VI; Koptyug, IV; 

Chekmenev, EY. 



Heterogeneous Parahydrogen Pairwise Addition to Cyclopropane 

CHEMPHYSCHEM 19(20), 2621-2626 (2018)  

36. Chukanov, NV; Salnikov, OG; Shchepin, RV; Svyatova, A; Kovtunov, KV; Koptyug, IV; 

Chekmenev, EY. 

F-19 Hyperpolarization of N-15-3-F-19-Pyridine via Signal Amplification by Reversible Exchange 

JOURNAL OF PHYSICAL CHEMISTRY C 122(40), 23002-23010 (2018)  

37. Bukhtiyarov, AV; Burueva, DB; Prosvirin, IP; Klyushin, AY; Panafidin, MA; Kovtunov, KV; 

Bukhtiyarov, VI; Koptyug, IV. 

Bimetallic Pd-Au/Highly Oriented Pyrolytic Graphite Catalysts: from Composition to Pairwise 

Parahydrogen Addition Selectivity 

JOURNAL OF PHYSICAL CHEMISTRY C 122(32), 18588-18595 (2018)  

38. Kidd, BE; Gesiorski, JL; Gemeinhardt, ME; Shchepin, RV; Kovtunov, KV; Koptyug, IV; 

Chekmenev, EY; Goodson, BM. 

Facile Removal of Homogeneous SABRE Catalysts for Purifying Hyperpolarized Metronidazole, 

a Potential Hypoxia Sensor 

JOURNAL OF PHYSICAL CHEMISTRY C 122(29), 16848-16852 (2018)  

39. Chukanov, NV; Salnikov, OG; Shchepin, RV; Kovtunov, KV; Koptyug, IV; Chekmenev, EY. 

Synthesis of Unsaturated Precursors for Parahydrogen-Induced Polarization and Molecular 

Imaging of 1-C-13-Acetates and 1-C-13-Pyruvates via Side Arm Hydrogenation 

ACS OMEGA 3(6), 6673-6682 (2018) 

40. Salnikov, OG; Kovtunova, LM; Skovpin, IV; Bukhtiyarov, VI; Kovtunov, KV; Koptyug, IV. 

Mechanistic Insight into the Heterogeneous Hydrogenation of Furan Derivatives with the use 

of Parahydrogen 

CHEMCATCHEM 10(5), 1178-1183 (2018) 

41. Burueva, DB; Kovtunov, KV; Bukhtiyarov, AV; Barskiy, DA; Prosvirin, IP; Mashkovsky, IS; Baeva, 

GN; Bukhtiyarov, VI; Stakheev, AY; Koptyug, IV. 

Selective Single-Site Pd-In Hydrogenation Catalyst for Production of Enhanced Magnetic 

Resonance Signals using Parahydrogen 

CHEMISTRY-A EUROPEAN JOURNAL 24(11), 2547-+ (2018)  

42. Kovtunov, KV; Kidd, BE; Salnikov, OG; Bales, LB; Gemeinhardt, ME; Gesiorski, J; Shchepin, RV; 

Chekmenev, EY; Goodson, BM; Koptyug, IV. 

Imaging of Biomolecular NMR Signals Amplified by Reversible Exchange with Parahydrogen 

Inside an MRI Scanner 

JOURNAL OF PHYSICAL CHEMISTRY C 121(46), 25994-25999 (2017)  

43. Kovtunov, KV; Kovtunova, LM; Gemeinhardt, ME; Bukhtiyarov, AV; Gesiorski, J; Bukhtiyarov, VI; 

Chekmenev, EY; Koptyug, IV; Goodson, BM. 

Heterogeneous Microtesla SABRE Enhancement of N-15 NMR Signals 

ANGEWANDTE CHEMIE-INTERNATIONAL EDITION 56(35), 10433-10437 (2017) 

44. Barskiy, DA; Coffey, AM; Nikolaou, P; Mikhaylov, DM; Goodson, BM; Branca, RT; Lu, GJ; 

Shapiro, MG; Telkki, VV; Zhivonitko, VV; Koptyug, IV; Salnikov, OG; Kovtunov, KV; Bukhtiyarov, 

VI; Rosen, MS; Barlow, MJ; Safavi, S; Hall, IP; Schroder, L; Chekmenev, EY. 

NMR Hyperpolarization Techniques of Gases 

CHEMISTRY-A EUROPEAN JOURNAL 23(4), - (2017) 

45. Bales, LB; Kovtunov, KV; Barskiy, DA; Shchepin, RV; Coffey, AM; Kovtunova, LM; Bukhtiyarov, 

AV; Feldman, MA; Bukhtiyarov, VI; Chekmenev, EY; Koptyug, IV; Goodson, BM. 

Aqueous, Heterogeneous para-Hydrogen-Induced N-15 Polarization 



JOURNAL OF PHYSICAL CHEMISTRY C 121(28), 15304-15309 (2017) 

46. Shchepin, RV; Barskiy, DA; Coffey, AM; Feldman, MA; Kovtunova, LM; Bukhtiyarov, VI; 

Kovtunov, KV; Goodson, BM; Koptyug, IV; Chekmenev, EY. 

Robust Imidazole-N-15(2) Synthesis for High-Resolution Low-Field (0.05 T) 

(15)NHyperpolarized NMR Spectroscopy 

CHEMISTRYSELECT 2(16), 4478-4483 (2017) 

47. Barskiy, DA; Kovtunov, KV; Gerasimov, EY; Phipps, MA; Salnikov, OG; Coffey, AM; Kovtunova, 

LM; Prosvirin, IP; Bulditiyarov, VI; Koptyug, IV; Chekmenev, EY. 

2D Mapping of NMR Signal Enhancement and Relaxation for Heterogeneously Hyperpolarized 

Propane Gas 

JOURNAL OF PHYSICAL CHEMISTRY C 121(18), 10038-10046 (2017)  

48. Salnikov, OG; Burueva, DB; Gerasimov, EY; Bukhtiyarov, AV; Khudorozhkov, AK; Prosvirin, IP; 

Kovtunova, LM; Barskiy, DA; Bukhtiyarov, VI; Kovtunov, KV; Koptyug, IV. 

The effect of oxidative and reductive treatments of titania-supported metal catalysts on the 

pairwise hydrogen addition to unsaturated hydrocarbons 

CATALYSIS TODAY 283, 82-88 (2017)  

49. Burueva, DB; Romanov, AS; Salnikov, OG; Zhivonitko, VV; Chen, YW; Barskiy, DA; Chekmenev, 

EY; Hwang, DW; Kovtunov, KV; Koptyug, IV. 

Extending the Lifetime of Hyperpolarized Propane Gas through Reversible Dissolution 

JOURNAL OF PHYSICAL CHEMISTRY C 121(8), 4481-4487 (2017)  

50. Salnikov, OG; Liu, HJ; Fedorov, A; Burueva, DB; Kovtunov, KV; Coperet, C; Koptyug, IV. 

Pairwise hydrogen addition in the selective semihydrogenation of alkynes on silica-supported 

Cu catalysts 

CHEMICAL SCIENCE 8(3), 2426-2430 (2017)  

51. Barskiy, DA; Salnikov, OG; Romanov, AS; Feldman, MA; Coffey, AM; Kovtunov, KV; Koptyug, IV; 

Chekmenev, EY. 

NMR Spin-Lock Induced Crossing (SLIC) dispersion and long-lived spin states of gaseous 

propane at low magnetic field (0.05 T) 

JOURNAL OF MAGNETIC RESONANCE 276, 78-85 (2017) 

52. Burueva, DB; Skovpin, IV; Zhivonitko, VV; Salnikov, OG; Romanov, AS; Kovtunov, KV; Koptyug, 

IV. 

Application of parahydrogen for mechanistic investigations of heterogeneous catalytic 

processes 

RUSSIAN CHEMICAL BULLETIN 66(2), 273-281 (2017)  

53. Delley, MF; Silaghi, MC; Nunez-Zarur, F; Kovtunov, KV; Salnikov, OG; Estes, DP; Koptyug, IV; 

Comas-Vives, A; Coperet, C. 

X-H Bond Activation on Cr(III),O Sites (X = R, H): Key Steps in Dehydrogenation and 

Hydrogenation Processes 

ORGANOMETALLICS 36(1), 234-244 (2017)  

54. Barskiy, DA; Salnikov, OG; Shchepin, RV; Feldman, MA; Coffey, AM; Kovtunov, KV; Koptyug, IV; 

Chekmenev, EY. 

NMR SLIC Sensing of Hydrogenation Reactions Using Parahydrogen in Low Magnetic Fields 

JOURNAL OF PHYSICAL CHEMISTRY C 120(51), 29098-29106 (2016)  

55. Kovtunov, KV; Salnikov, OG; Zhivonitko, VV; Skovpin, IV; Bukhtiyarov, VI; Koptyug, IV. 

Catalysis and Nuclear Magnetic Resonance Signal Enhancement with Parahydrogen 

TOPICS IN CATALYSIS 59(19-20), 1686-1699 (2016)  



56. Estes, DP; Siddiqi, G; Allouche, F; Kovtunov, KV; Safonova, OV; Trigub, AL; Koptyug, IV; Coperet, 

C. 

C-H Activation on Co,O Sites: Isolated Surface Sites versus Molecular Analogs 

JOURNAL OF THE AMERICAN CHEMICAL SOCIETY 138(45), 14987-14997 (2016)  

57. Kovtunov, KV; Barskiy, DA; Shchepin, RV; Salnikov, OG; Prosvirin, IP; Bukhtiyarov, AV; 

Kovtunova, LM; Bukhtiyarov, VI; Koptyug, IV; Chekmenev, EY. 

Production of Pure Aqueous C-13-Hyperpolarized Acetate by Heterogeneous Parahydrogen-

Induced Polarization 

CHEMISTRY-A EUROPEAN JOURNAL 22(46), 16446-16449 (2016)  

58. Salnikov, OG; Barskiy, DA; Coffey, AM; Kovtunov, KV; Koptyug, IV; Chekmenev, EY. 

Efficient Batch-Mode Parahydrogen-Induced Polarization of Propane 

CHEMPHYSCHEM 17(21), 3395-3398 (2016) 

59. Burueva, DB; Salnikov, OG; Kovtunov, KV; Romanov, AS; Kovtunova, LM; Khudorozhkov, AK; 

Bukhtiyarov, AV; Prosvirin, IP; Bukhtiyarov, VI; Koptyug, IV. 

Hydrogenation of Unsaturated Six-Membered Cyclic Hydrocarbons Studied by the 

Parahydrogen-Induced Polarization Technique 

JOURNAL OF PHYSICAL CHEMISTRY C 120(25), 13541-13548 (2016)  

60. Kovtunov, KV; Romanov, AS; Salnikov, OG; Barskiy, DA; Chekmenev, EY; Koptyug, IV. 

Gas Phase UTE MRI of Propane and Propene 

TOMOGRAPHY 2(1), 49-55 (2016)  

61. Barskiy, DA; Pravdivtsev, AN; Ivanov, KL; Kovtunov, KV; Koptyug, IV. 

A simple analytical model for signal amplification by reversible exchange (SABRE) process 

PHYSICAL CHEMISTRY CHEMICAL PHYSICS 18(1), 89-93 (2016)  

62. Kovtunov, KV; Barskiy, DA; Salnikov, OG; Shchepin, RV; Coffey, AM; Kovtunova, LM; 

Bukhtiyarov, VI; Koptyug, IV; Chekmenev, EY. 

Toward production of pure C-13 hyperpolarized metabolites using heterogeneous 

parahydrogen-induced polarization of ethyl[1-C-13]acetate 

RSC ADVANCES 6(74), 69728-69732 (2016) 

63. Salnikov, OG; Burueva, DB; Barskiy, DA; Bukhtiyarova, GA; Kovtunov, KV; Koptyug, IV. 

A Mechanistic Study of Thiophene Hydrodesulfurization by the Parahydrogen-Induced 

Polarization Technique 

CHEMCATCHEM 7(21), 3508-3512 (2015)  

64. Salnikov, OG; Kovtunov, KV; Koptyug, IV. 

Production of Catalyst-Free Hyperpolarised Ethanol Aqueous Solution via Heterogeneous 

Hydrogenation with Parahydrogen 

SCIENTIFIC REPORTS 5, - (2015)  

65. Kovtunov, KV; Barskiy, DA; Salnikov, OG; Burueva, DB; Khudorozhkov, AK; Bukhtiyarov, AV; 

Prosvirin, IP; Gerasimov, EY; Bukhtiyarov, VI; Koptyug, IV. 

Strong Metal-Support Interactions for Palladium Supported on TiO2 Catalysts in the 

Heterogeneous Hydrogenation with Parahydrogen 

CHEMCATCHEM 7(17), 2581-2584 (2015)  

66. Corma, A; Salnikov, OG; Barskiy, DA; Kovtunov, KV; Koptyug, IV. 

Single-Atom Gold Catalysis in the Context of Developments in Parahydrogen-Induced 

Polarization 

CHEMISTRY-A EUROPEAN JOURNAL 21(19), 7012-7015 (2015)  

67. Barskiy, DA; Salnikov, OG; Kovtunov, KV; Koptyug, IV. 



NMR Signal Enhancement for Hyperpolarized Fluids Continuously Generated in Hydrogenation 

Reactions with Parahydrogen 

JOURNAL OF PHYSICAL CHEMISTRY A 119(6), 996-1006 (2015) 

68. Barskiy, DA; Kovtunov, KV; Koptyug, IV; He, P; Groome, KA; Best, QA; Shi, F; Goodson, BM; 

Shchepin, RV; Truong, ML; Coffey, AM; Waddell, KW; Chekmenev, EY. 

In Situ and Ex Situ Low-Field NMR Spectroscopy and MRI Endowed by SABRE Hyperpolarization 

CHEMPHYSCHEM 15(18), 4100-4107 (2014)  

69. Kovtunov, KV; Truong, ML; Barskiy, DA; Salnikov, OG; Bukhtiyarov, VI; Coffey, AM; Waddell, 

KW; Koptyug, IV; Chekmenev, EY. 

Propane-d(6) Heterogeneously Hyperpolarized by Parahydrogen 

JOURNAL OF PHYSICAL CHEMISTRY C 118(48), 28234-28243 (2014)  

70. Truong, ML; Shi, F; He, P; Yuan, BX; Plunkett, KN; Coffey, AM; Shchepin, RV; Barskiy, DA; 

Kovtunov, KV; Koptyug, IV; Waddell, KW; Goodson, BM; Chekmenev, EY. 

Irreversible Catalyst Activation Enables Hyperpolarization and Water Solubility for NMR Signal 

Amplification by Reversible Exchange 

JOURNAL OF PHYSICAL CHEMISTRY B 118(48), 13882-13889 (2014)  

71. Kovtunov, KV; Truong, ML; Barskiy, DA; Koptyug, IV; Coffey, AM; Waddell, KW; Chekmenev, EY. 

Long-Lived Spin States for Low-Field Hyperpolarized Gas MRI 

CHEMISTRY-A EUROPEAN JOURNAL 20(45), 14629-14632 (2014) 

72. Salnikov, OG; Barskiy, DA; Burueva, DB; Gulyaeva, YK; Balzhinimaev, BS; Kovtunov, KV; 

Koptyug, IV. 

Evaluation of Activation Energies for Pairwise and Non-Pairwise Hydrogen Addition to Propyne 

Over Pd/Aluminosilicate Fiberglass Catalyst by Parahydrogen-Induced Polarization (PHIP) 

APPLIED MAGNETIC RESONANCE 45(10), 1051-1061 (2014)  

73. Coffey, AM; Kovtunov, KV; Barskiy, DA; Koptyug, IV; Shchepin, RV; Waddell, KW; He, P; 

Groome, KA; Best, QA; Shi, F; Goodson, BM; Chekmenev, EY. 

High-Resolution Low-Field Molecular Magnetic Resonance Imaging of Hyperpolarized Liquids 

ANALYTICAL CHEMISTRY 86(18), 9042-9049 (2014)  

74. Kovtunov, KV; Barskiy, DA; Coffey, AM; Truong, ML; Salnikov, OG; Khudorozhkov, AK; 

Inozemtseva, EA; Prosvirin, IP; Bukhtiyarov, VI; Waddell, KW; Chekmenev, EY; Koptyug, IV. 

High-Resolution 3D Proton MRI of Hyperpolarized Gas Enabled by Parahydrogen and Rh/TiO2 

Heterogeneous Catalyst 

CHEMISTRY-A EUROPEAN JOURNAL 20(37), 11636-11639 (2014)  

75. Kovtunov, KV; Barskiy, DA; Shchepin, RV; Coffey, AM; Waddell, KW; Koptyug, IV; Chekmenev, 

EY. 

Demonstration of Heterogeneous Parahydrogen Induced Polarization Using Hyperpolarized 

Agent Migration from Dissolved Rh(I) Complex to Gas Phase 

ANALYTICAL CHEMISTRY 86(13), 6192-6196 (2014)  

76. Salnikov, OG; Kovtunov, KV; Barskiy, DA; Khudorozhkov, AK; Inozemtseva, EA; Prosvirin, IP; 

Bukhtiyarov, VI; Koptyug, IV. 

Evaluation of the Mechanism of Heterogeneous Hydrogenation of alpha,beta-Unsaturated 

Carbonyl Compounds via Pairwise Hydrogen Addition 

ACS CATALYSIS 4(6), 2022-2028 (2014) 

77. Barskiy, DA; Kovtunov, KV; Koptyug, IV; He, P; Groome, KA; Best, QA; Shi, F; Goodson, BM; 

Shchepin, RV; Coffey, AM; Waddell, KW; Chekmenev, EY. 



The Feasibility of Formation and Kinetics of NMR Signal Amplification by Reversible Exchange 

(SABRE) at High Magnetic Field (9.4 T) 

JOURNAL OF THE AMERICAN CHEMICAL SOCIETY 136(9), 3322-3325 (2014)  

78. Kovtunov, KV; Barskiy, DA; Salnikov, OG; Khudorozhkov, AK; Bukhtiyarov, VI; Prosvirin, IP; 

Koptyug, IV. 

Parahydrogen-induced polarization (PHIP) in heterogeneous hydrogenation over bulk metals 

and metal oxides 

CHEMICAL COMMUNICATIONS 50(7), 875-878 (2014)  

79. Zhivonitko, VV; Kovtunov, KV; Chapovsky, PL; Koptyug, IV. 

Nuclear Spin Isomers of Ethylene: Enrichment by Chemical Synthesis and Application for NMR 

Signal Enhancement 

ANGEWANDTE CHEMIE-INTERNATIONAL EDITION 52(50), 13251-13255 (2013)  

80. Kovtunov, KV; Zhivonitko, VV; Skovpin, IV; Barskiy, DA; Salnikov, OG; Koptyug, IV. 

Toward Continuous Production of Catalyst-Free Hyperpolarized Fluids Based on Biphasic and 

Heterogeneous Hydrogenations with Parahydrogen 

JOURNAL OF PHYSICAL CHEMISTRY C 117(44), 22887-22893 (2013)  

81. Salnikov, OG; Kovtunov, KV; Barskiy, DA; Bukhtiyarov, VI; Kaptein, R; Koptyug, IV. 

Kinetic Study of Propylene Hydrogenation over Pt/Al2O3 by Parahydrogen-Induced 

Polarization 

APPLIED MAGNETIC RESONANCE 44(1-2), 279-288 (2013)  

82. Barskiy, DA; Kovtunov, KV; Primo, A; Corma, A; Kaptein, R; Koptyug, IV. 

Selective Hydrogenation of 1,3-Butadiene and 1-Butyne over a Rh/Chitosan Catalyst 

Investigated by using Parahydrogen-Induced Polarization 

CHEMCATCHEM 4(12), 2031-2035 (2012)  

83. Kovtunov, KV; Beck, IE; Zhivonitko, VV; Barskiy, DA; Bukhtiyarov, VI; Koptyug, IV. 

Heterogeneous addition of H-2 to double and triple bonds over supported Pd catalysts: a 

parahydrogen-induced polarization technique study 

PHYSICAL CHEMISTRY CHEMICAL PHYSICS 14(31), 11008-11014 (2012)  

84. Zhivonitko, VV; Kovtunov, KV; Beck, IE; Ayupov, AB; Bukhtiyarov, VI; Koptyug, IV. 

Role of Different Active Sites in Heterogeneous Alkene Hydrogenation on Platinum Catalysts 

Revealed by Means of Parahydrogen-Induced Polarization 

JOURNAL OF PHYSICAL CHEMISTRY C 115(27), 13386-13391 (2011)  

85. Koptyug, IV; Zhivonitko, VV; Kovtunov, KV. 

New Perspectives for Parahydrogen-Induced Polarization in Liquid Phase Heterogeneous 

Hydrogenation: An Aqueous Phase and ALTADENA Study 

CHEMPHYSCHEM 11(14), 3086-3088 (2010)  

86. Kovtunov, KV; Zhivonitko, VV; Corma, A; Koptyug, IV. 

Parahydrogen-Induced Polarization in Heterogeneous Hydrogenations Catalyzed by an 

Immobilized Au(III) Complex 

JOURNAL OF PHYSICAL CHEMISTRY LETTERS 1(11), 1705-1708 (2010)  

87. Telkki, VV; Zhivonitko, VV; Ahola, S; Kovtunov, KV; Jokisaari, J; Koptyug, IV. 

Microfluidic Gas-Flow Imaging Utilizing Parahydrogen-Induced Polarization and Remote-

Detection NMR 

ANGEWANDTE CHEMIE-INTERNATIONAL EDITION 49(45), 8363-8366 (2010)  

88. Kovtunov, KV; Zhivonitko, VV; Kiwi-Minsker, L; Koptyug, IV. 



Parahydrogen-induced polarization in alkyne hydrogenation catalyzed by Pd nanoparticles 

embedded in a supported ionic liquid phase 

CHEMICAL COMMUNICATIONS 46(31), 5764-5766 (2010)  

89. Bouchard, LS; Burt, SR; Anwar, MS; Kovtunov, KV; Koptyug, IV; Pines, A. 

NMR imaging of catalytic hydrogenation in microreactors with the use of para-hydrogen 

SCIENCE 319(5862), 442-445 (2008) 

90. Kovtunov, KV; Beck, IE; Bukhtiyarov, VI; Koptyug, IV. 

Observation of parahydrogen-induced polarization in heterogeneous hydrogenation on 

supported metal catalysts 

ANGEWANDTE CHEMIE-INTERNATIONAL EDITION 47(8), 1492-1495 (2008)  

91. Koptyug, IV; Kovtunov, KV; Gerkema, E; Kiwi-Minskerc, L; Sagdeev, RZ. 

NMR microimaging of fluid flow in model string-type reactors 

CHEMICAL ENGINEERING SCIENCE 62(16), 4459-4468 (2007)  

92. Koptyug, IV; Kovtunov, KV; Burt, SR; Anwar, MS; Hilty, C; Han, SI; Pines, A; Sagdeev, RZ. 

para-hydrogen-induced polarization in heterogeneous hydrogenation reactions 

JOURNAL OF THE AMERICAN CHEMICAL SOCIETY 129(17), 5580-5586 (2007)  

93. Bouchard, LS; Kovtunov, KV; Burt, SR; Anwar, MS; Koptyug, IV; Sagdeev, RZ; Pines, A. 

Para-hydrogen-enhanced hyperpolarized gas-phase magnetic resonance imaging 

ANGEWANDTE CHEMIE-INTERNATIONAL EDITION 46(22), 4064-4068 (2007) 

 


	Кирилл Викторович Ковтунов
	(14.01.1983 – 19.05.2020)
	Скоропостижно скончался доктор химических наук, ведущий научный сотрудник Лаборатории магнитно-резонансной микротомографии Института «Международный томографический центр» Сибирского отделения РАН Кирилл Викторович Ковтунов. Он работал в Томографическо...
	Dr. Kirill V. Kovtunov
	(14.01.1983 – 19.05.2020)
	Kirill’s scientific career started in 2003 when, as a chemistry student at the Novosibirsk State University (NSU), he came to the International Tomography Center (ITC), SB RAS, to work on his diploma thesis. He was engaged in comparative studies of li...
	In subsequent studies, the scope of HET-PHIP was expanded significantly. HETPHIP effects, initially observed with immobilized metal complexes and supported metals, were eventually demonstrated for a wide variety of catalyst types, including supported ...
	Kirill coauthored over 100 peer-reviewed papers and book chapters (h=28), 41 of which became the solid basis for his habilitation (Dr. Sci.) thesis which he defended on December 25, 2019, a major milestone in one’s scientific career. He was eager to f...
	We have lost a valued colleague, a reliable partner, and a personal friend. We’ll miss his openness, amiable nature, and infinite enthusiasm. And we’ll remember him. Always.
	Igor Koptyug, Eduard Chekmenev, Boyd Goodson, Valerii Bukhtiyarov
	Kirill (right) receiving the John Wiley & Sons Award for Young Scientists from Prof. Geoffrey Bodenhausen (left) at the Euromar 2008 meeting in St. Petersburg
	Kirill was an accomplished world-traveler; this photo shows him during a sight-seeing trip to fort San Domingo, New Taipei, while visiting research partners in Taiwan in 2019
	Outside of the lab, Kirill was an avid hunter and fisherman; photo shows Kirill after a successful ice-fishing trip at the artificial Ob lake in Novosibirsk.

