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heavy metal reagents.  
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Part 1 of the Arkivoc series of issues on Hypervalent Iodine (HI) Chemistry was published in spring 2020 in 

connection with the 7th International Conference on Hypervalent Iodine Chemistry (ICHIC-2020).1 The 

conference was initially moved to 2021 because of the pandemic and later it was cancelled 

(http://www.ichic2020.ru/index.php/en/). Part 1 (2020) and Part 2 (2021) contain total 20 papers covering a 

broad range of topics of the HI chemistry. Specific topics of these papers include the following: theoretical and 

computational studies of HI compounds,2-4 structural studies,5 development of new synthetic approaches to HI 

reagents,6-9 photochemical reactions involving HI chemistry,10,11 industrial applications of hypervalent 

polyiodides,12 and numerous synthetic applications of HI reagents.13-20 Part 3 of the HI series will be published 

in 2022 covering all topics of iodine chemistry involving hypervalent species and halogen bonding. 

 In our introductory overview “Hypervalent iodine compounds: reagents of the future” published in Part 

1, about one hundred of books and major reviews on HI chemistry published through 2019 were cited.1 Since 

then, just in two years, between winter 2020 and spring 2022, about 60 major reviews dedicated to different 

aspects of HI chemistry have been published.10-12,15,18,19,21-61 Very recently, in spring 2022, an excellent, 

comprehensive book “Iodine Catalysis in Organic Synthesis” edited by Ishihara and Muñiz and covering the 

dynamic area of hypervalent iodine catalysis was published.62 The development of highly efficient, 

enantioselective molecular catalysts based on the unique redox and photoredox chemistry of iodine has been 

one of the most impressive recent achievements in the field of HI chemistry.11,18,26,36,46,48,61  

Numerous synthetic methodologies are based on the very useful oxidizing properties of HI reagents, 

combined with their benign environmental character and commercial availability. The use of hypervalent 

iodine species for the coupling reactions leading to new carbon-carbon bonds was surveyed in two 

reviews.47,57 Applications of iodine(III) reagents in the synthesis of heterocycles was summarized in numerous 

reviews.15,44,45,49,51,53,56 The HI based methodologies have found wide application in the synthesis of natural 

products.25,41,44,48  

Several recent reviews have been dedicated to synthetic applications of specific classes of hypervalent 

iodine compounds. Aryliodonium salts have attracted significant interest as electrophilic arylating 

reagents.37,43 Hypervalent iodine organosulfonates have found wide application as powerful electrophiles and 

oxidizing reagents.23,31,61 The development of new synthetic methodologies and the use of hypervalent iodine 

reagents in specific classes of reactions have attracted significant research activity. In particular, radical and 

photochemical reactions of hypervalent iodine compounds have become one of the hottest areas of modern 

hypervalent iodine chemistry.10,36 New methods for generation of hypervalent iodine compounds using green 

chemistry approaches have recently been developed. In particular, the electrochemical oxidation of 

iodoarenes can serve as efficient method for the generation of hypervalent iodine reagents, eliminating the 

necessity to use hazardous chemical oxidants.34,35 The industrial applications of hypervalent iodine chemistry 

were summarized in two reviews.12,24  

 In conclusion, this brief survey of recently published reviews demonstrates increasing research activity 

in different areas of hypervalent iodine chemistry. Hypervalent iodine reagents and synthetic methodologies 

involving hypervalent iodine species have become essential tools of modern organic synthesis. We anticipate 

that the inspiring chemistry of hypervalent iodine compounds will continue to attract significant interest and 

research activity in the future. 

 

 

 

 

http://www.ichic2020.ru/index.php/en/


Arkivoc 2022, vii, 1-6   Zhdankin, V. V. 

 

 Page 3  ©AUTHOR(S) 

Acknowledgements 
 

Our work on development of new hypervalent iodine reagents was supported by a research grant from the 

National Science Foundation (CHE-1759798). 

 

 

References 

 

1. Zhdankin, V. V. Arkivoc 2020, (iv), 1-11. 

https://doi.org/10.24820/ark.5550190.p011.145 
2. Ramsden, C. A. Arkivoc 2020, (iv), 12-24. 

https://doi.org/10.24820/ark.5550190.p011.203 

3. Jones, T.; Noorollah, J.; Singh, N.; Spatola, N. R.; Zhang, A.; Chaudhry, A.; Hyatt, I. F. D. Arkivoc 2020, (iv), 

59-66. 

https://doi.org/10.24820/ark.5550190.p011.439 

4. Robidas, R.; Huber, S. M.; Legault, C. Y. Arkivoc 2021, (vii), 128-140. 

https://doi.org/10.24820/ark.5550190.p011.639 

5. Li, G.; Rheingold, A. L.; Protasiewicz, J. D. Arkivoc 2021, (vii), 177-184. 

https://doi.org/10.24820/ark.5550190.p011.667 
6. Kitamura, T.; Sato, R.; Morita, H.; Kitamura, D.; Oyamada, J.; Higashi, M.; Kishikawa, Y. Arkivoc 2020, (iv), 

25-34. 

https://doi.org/10.24820/ark.5550190.p011.291 
7. Yoshimura, A.; Larson, S. M.; Frahm, G. B.; Huss, C. D.; Rohde, G. T.; Nemykin, V. N.; Yusubov, M. S.; 

Saito, A.; Zhdankin, V. V. Arkivoc 2020, (iv), 35-49. 

https://doi.org/10.24820/ark.5550190.p011.324 
8. Miyamoto, K.; Watanabe, Y.; Takagi, T.; Okada, T.; Toyama, T.; Imamura, S.; Uchiyama, M. Arkivoc 2021, 

(vii), 1-11. 

https://doi.org/10.24820/ark.5550190.p011.493 
9. Seecharan, V.; Armand, L.; Noorollah, J.; Singh, N.; Zhang, A.; Freddo, K. P.; Spatola, N.; Prasad, S.; 

Chaudhry, A.; War, S. W.; Hyatt, I. F. D.; Silverio, D. L. Arkivoc 2020, (iv), 79-85. 

https://doi.org/10.24820/ark.5550190.p011.457 
10. Singh, F. V.; Wirth, T. Arkivoc 2021, (vii), 12-47. 

https://doi.org/10.24820/ark.5550190.p011.483 

11. Bose, A.; Mal, P. Arkivoc 2021, (vii), 79-100. 

https://doi.org/10.24820/ark.5550190.p011.568 

12. Kaiho, T. Arkivoc 2021, (vii), 66-78. 

https://doi.org/10.24820/ark.5550190.p011.590 
13. Kupwade, R. V.; Mitragotri, S. D.; Kulkarni, M. A.; Desai, U. V.; Wadagaonkar, P. P. Arkivoc 2020, (iv), 50-

58. 

https://doi.org/10.24820/ark.5550190.p011.213 
14. Ariyarathna, J. P.; Ziegelmeyer, E. C.; Li, W. Arkivoc 2020, (iv), 67-78. 

https://doi.org/10.24820/ark.5550190.p011.343 

15. Shetgaonkar, S. E.; Singh, F. V. Arkivoc 2020, (iv), 86-161. 

https://doi.org/10.24820/ark.5550190.p011.418 

https://doi.org/10.24820/ark.5550190.p011.145
https://doi.org/10.24820/ark.5550190.p011.203
https://doi.org/10.24820/ark.5550190.p011.439
https://doi.org/10.24820/ark.5550190.p011.639
https://doi.org/10.24820/ark.5550190.p011.667
https://doi.org/10.24820/ark.5550190.p011.291
https://doi.org/10.24820/ark.5550190.p011.324
https://doi.org/10.24820/ark.5550190.p011.493
https://doi.org/10.24820/ark.5550190.p011.457
https://doi.org/10.24820/ark.5550190.p011.483
https://doi.org/10.24820/ark.5550190.p011.568
https://doi.org/10.24820/ark.5550190.p011.590
https://doi.org/10.24820/ark.5550190.p011.213
https://doi.org/10.24820/ark.5550190.p011.343
https://doi.org/10.24820/ark.5550190.p011.418


Arkivoc 2022, vii, 1-6   Zhdankin, V. V. 

 

 Page 4  ©AUTHOR(S) 

16. Yu, Z.; Ouyang, Y.; Wang, X.; Zhao, B.; Wang, X.; Du, Y.; Zhao, K. Arkivoc 2021, (vii), 48-65. 

https://doi.org/10.24820/ark.5550190.p011.526 

17. Opai, I. A.; Shirsath, P. D.; Kalbandhe, A. H.; Karade, N. N. Arkivoc 2021, (vii), 101-111. 

https://doi.org/10.24820/ark.5550190.p011.579 

18. Mairhofer, C.; Stockhammer, L.; Waser, M. Arkivoc 2021, (vii), 112-127. 

https://doi.org/10.24820/ark.5550190.p011.612 
19. Andresini, M.; Colella, M.; Degennaro, L.; Luisi, R. Arkivoc 2021, (vii), 141-163. 

https://doi.org/10.24820/ark.5550190.p011.654 

20. Morimoto, K.; Kita, Y.; Kajimoto, T. Arkivoc 2021, (vii), 164-176. 

https://doi.org/10.24820/ark.5550190.p011.630 

21. Parra, A. Chem. Rev. 2019, 119, 12033-12088. 

https://doi.org/10.1021/acs.chemrev.9b00338 
22. Dahiya, A.; Sahoo, A. K.; Chakraborty, N.; Das, B.; Patel, B. K. Org. Biomol. Chem. 2022, 20, 2005-2027. 

https://doi.org/10.1039/D1OB02233D 

23. Kamal, R.; Omkar; Kumar, V.; Kumar, R. ChemistrySelect 2022, 7, e202103719. 

https://doi.org/10.1002/slct.202103719 

24. Zhdankin, V. V. Resour.-Effic. Technol. 2021, 1-16. 

25. Allouche, E. M. D.; Grinhagena, E.; Waser, J. Angew. Chem., Int. Ed. 2022, 61, e202112287. 

https://doi.org/10.1002/anie.202112287 

26. Kumar, R.; Singh, F. V.; Takenaga, N.; Dohi, T. Chem. - Asian J. 2022, 17, e202101115. 

https://doi.org/10.1002/asia.202101115 
27. Winterson, B.; Patra, T.; Wirth, T. Synthesis 2022, 54, 1261-1271. 

https://doi.org/10.1055/a-1675-8404 

28. Soni, R.; Sihag, M.; Kinger, M.; Aneja, D. K. Indian J. Heterocycl. Chem. 2021, 31, 141-153. 

29. Robidas, R.; Legault, C. Y. Helv. Chim. Acta 2021, 104, e2100111. 

https://doi.org/10.1002/hlca.202100111 

30. Pal, P.; Waser, J.; Nandia, R. K. Heterocycles 2021, 103, 555-591. 

https://doi.org/10.3987/COM-20-S(K)33 

31. Yusubov, M. S.; Zhdankin, V. V. Mendeleev Commun. 2021, 31, 282-287. 

https://doi.org/10.1016/j.mencom.2021.04.002 
32. Yang, X.-G.; Hu, Z.-N.; Jia, M.-C.; Du, F.-H.; Zhang, C. Synlett 2021, 32, 1289-1296. 

https://doi.org/10.1055/a-1492-4943 

33. Dasgupta, A.; Thiehoff, C.; Newman, P. D.; Wirth, T.; Melen, R. L. Org. Biomol. Chem. 2021, 19, 4852-

4865. 

ttps://doi.org/10.1039/D1OB00740H 

34. Francke, R. Curr. Opin. Electrochem. 2021, 28, 100719. 

https://doi.org/10.1016/j.coelec.2021.100719 

35. Wirth, T. Curr. Opin. Electrochem. 2021, 28, 100701. 

https://doi.org/10.1016/j.coelec.2021.100701 
36. Chen, C.; Wang, X.; Yang, T. Front. Chem. 2020, 8, 551159. 

https://doi.org/10.3389/fchem.2020.551159 

37. Takenaga, N.; Kumar, R.; Dohi, T. Front. Chem. 2020, 8, 599026. 

https://doi.org/10.3389/fchem.2020.599026 

38. Yang, Y. O.; Wang, X.; Xiao, J.; Li, Y.; Sun, F.; Du, Y. Curr. Org. Chem. 2021, 25, 68-132. 

https://doi.org/10.24820/ark.5550190.p011.526
https://doi.org/10.24820/ark.5550190.p011.579
https://doi.org/10.24820/ark.5550190.p011.612
https://doi.org/10.24820/ark.5550190.p011.654
https://doi.org/10.24820/ark.5550190.p011.630
https://doi.org/10.1021/acs.chemrev.9b00338
https://doi.org/10.1039/D1OB02233D
https://doi.org/10.1002/slct.202103719
https://doi.org/10.1002/anie.202112287
https://doi.org/10.1002/asia.202101115
https://doi.org/10.1055/a-1675-8404
https://doi.org/10.1002/hlca.202100111
https://doi.org/10.3987/COM-20-S(K)33
https://doi.org/10.1016/j.mencom.2021.04.002
https://doi.org/10.1055/a-1492-4943
https://doi.org/10.1039/D1OB00740H
https://doi.org/10.1016/j.coelec.2021.100719
https://doi.org/10.1016/j.coelec.2021.100701
https://doi.org/10.3389/fchem.2020.551159
https://doi.org/10.3389/fchem.2020.599026


Arkivoc 2022, vii, 1-6   Zhdankin, V. V. 

 

 Page 5  ©AUTHOR(S) 

https://doi.org/10.2174/1385272822999201117154919 

39. Xiao, X.; Wengryniuk, S. E. Synlett 2021, 32, 752-762. 

https://doi.org/10.1055/s-0037-1610760 
40. Kupwade, R. V. Mini-Rev. Org. Chem. 2020, 17, 946-957. 

https://doi.org/10.2174/1570193X17666200221124739 

41. Wang, Z. New J. Chem. 2021, 45, 509-516. 

https://doi.org/10.1039/D0NJ05078D 

42. Shetgaonkar, S. E.; Singh, F. V. Front. Chem. 2020, 8, 705. 

https://doi.org/10.3389/fchem.2020.00705 
43. Wang, Y.; An, G.; Wang, L.; Han, J. Curr. Org. Chem. 2020, 24, 2070-2105. 

https://doi.org/10.2174/1385272824999200507124328 

44. Kumar, R.; Sharma, N.; Prakash, O. Curr. Org. Chem. 2020, 24, 2031-2047. 

https://doi.org/10.2174/1385272824999200420074551 

45. Saito, A. Curr. Org. Chem. 2020, 24, 2048-2069. 

https://doi.org/10.2174/1385272824999200510232438 
46. Zheng, H.; Xue, X.-S. Curr. Org. Chem. 2020, 24, 2106-2117. 

https://doi.org/10.2174/1385272824999200620223218 

47. Ghosh, M. K.; Rout, N. ChemistrySelect 2020, 5, 13644-13655. 

https://doi.org/10.1002/slct.202003396 

48. Wang, Y.; Yang, B.; Wu, X.-X.; Wu, Z.-G. Synthesis 2021, 53, 889-903. 

https://doi.org/10.1055/s-0040-1705969 
49. Tan, Y.; Wang, J.; Zhang, H.-Y.; Zhang, Y.; Zhao, J. Front. Chem. 2020, 8, 582. 

https://doi.org/10.3389/fchem.2020.00582 

50. Zhang, B.; Li, X.; Guo, B.; Du, Y. Chem. Commun. 2020, 56, 14119-14136. 

https://doi.org/10.1039/D0CC05354F 

51. Budhwan, R.; Garg, G.; Namboothiri, I. N. N.; Murarka, S. Targets Heterocycl. Syst. 2019, 23, 27-52. 

52. Han, Z.-Z.; Zhang, C.-P. Adv. Synth. Catal. 2020, 362, 4256-4292. 

https://doi.org/10.1002/adsc.202000750 

53. Vlasenko, Y. A.; Yusubov, M. S.; Shafir, A.; Postnikov, P. S. Chem. Heterocycl. Compd. 2020, 56, 854-866. 

https://doi.org/10.1007/s10593-020-02742-0 
54. Zhao, R.; Shi, L. Angew. Chem., Int. Ed. 2020, 59, 12282-12292. 

https://doi.org/10.1002/anie.202003081 

55. Han, J.; Butler, G.; Moriwaki, H.; Konno, H.; Soloshonok, V. A.; Kitamura, T. Molecules 2020, 25, 2116. 

https://doi.org/10.3390/molecules25092116 

56. Yoshimura, A.; Saito, A.; Yusubov, M. S.; Zhdankin, V. V. Synthesis 2020, 52, 2299-2310. 

https://doi.org/10.1055/s-0040-1707122 
57. Li, X.; Liu, T.; Zhang, B.; Zhang, D.; Shi, H.; Yu, Z.; Tao, S.; Du, Y. Curr. Org. Chem. 2020, 24, 74-103. 

https://doi.org/10.2174/1385272824666200211093103 

58. Kiyokawa, K.; Minakata, S. Synlett 2020, 31, 845-855. 

https://doi.org/10.1055/s-0039-1690827 

59. Banerjee, S.; Bhoyare, V. W.; Patil, N. T. Chem. Commun. 2020, 56, 2677-2690. 

https://doi.org/10.1039/D0CC00106F 
60. Bal, A.; Maiti, S.; Mal, P. Chem. - Asian J. 2020, 15, 624-635. 

https://doi.org/10.1002/asia.201901683 

https://doi.org/10.2174/1385272822999201117154919
https://doi.org/10.1055/s-0037-1610760
https://doi.org/10.2174/1570193X17666200221124739
https://doi.org/10.1039/D0NJ05078D
https://doi.org/10.3389/fchem.2020.00705
https://doi.org/10.2174/1385272824999200507124328
https://doi.org/10.2174/1385272824999200420074551
https://doi.org/10.2174/1385272824999200510232438
https://doi.org/10.2174/1385272824999200620223218
https://doi.org/10.1002/slct.202003396
https://doi.org/10.1055/s-0040-1705969
https://doi.org/10.3389/fchem.2020.00582
https://doi.org/10.1039/D0CC05354F
https://doi.org/10.1002/adsc.202000750
https://doi.org/10.1007/s10593-020-02742-0
https://doi.org/10.1002/anie.202003081
https://doi.org/10.3390/molecules25092116
https://doi.org/10.1055/s-0040-1707122
https://doi.org/10.2174/1385272824666200211093103
https://doi.org/10.1055/s-0039-1690827
https://doi.org/10.1039/D0CC00106F
https://doi.org/10.1002/asia.201901683


Arkivoc 2022, vii, 1-6   Zhdankin, V. V. 

 

 Page 6  ©AUTHOR(S) 

61. Yusubov, M. S.; Postnikov, P.; Yoshimura, A.; Zhdankin, V. V. Synlett 2020, 31, 315-326. 

https://doi.org/10.1055/s-0039-1690761 

62. Iodine Catalysis in Organic Synthesis; Ishihara, K.; Muñiz, K., Eds.; WILEY-VCH: Weinheim, Germany, 2022. 

 

 

Author’s Biography 
 

 

Viktor V. Zhdankin was born in Ekaterinburg, Russian Federation. His M.S. (1978), Ph.D. (1981), and Doctor of 

Chemical Sciences (1986) degrees were earned at Moscow State University. He moved to the University of 

Utah in 1990, where he worked for three years as Instructor of organic chemistry and Senior Research 

Associate with Professor Peter J. Stang. In 1993, he joined the faculty of the University of Minnesota Duluth, 

where he is currently a Professor of Chemistry. Dr. Zhdankin has published more than 300 research papers, 

gave over a hundred research presentations in many countries, edited several books, co-authored the 

Handbook of Heterocyclic Chemistry (3rd Edition, 2010) with Professors A. R. Katritzky, C. A. Ramsden, and J. A. 

Joule, and authored a book on Hypervalent Iodine Chemistry (Wiley, 2013). He has also published a general 

introductory textbook on Organic Chemistry (Cognella, 2018, https://titles.cognella.com/organic-chemistry-

9781634878999). His main research interests are in the areas of synthetic and mechanistic organic chemistry 

of hypervalent main-group elements and organofluorine chemistry. In 2011 he received the National Award of 

the American Chemical Society for Creative Research & Applications of Iodine Chemistry. Since 2003 he is 

Scientific Editor and a Member of Control Board of Arkivoc. 

 

 
This paper is an open access article distributed under the terms of the Creative Commons Attribution (CC BY) 

license (http://creativecommons.org/licenses/by/4.0/) 

https://doi.org/10.1055/s-0039-1690761
http://creativecommons.org/licenses/by/4.0/

