
  Issue 38; December 2019 

 

International Society 
of Heterocyclic

 Chemistry

ISHC

1 

The ISHC Bulletin 
Recent Publications of ISHC Members 

Issue 38; December 2019 
              
Synthesis of 1,4-Thiazepane-Based Curcuminoids with Promising Anticancer Activity 
Atiruj Theppawong, Tim Van de Walle, Kristof Van Hecke, Charlotte Grootaert, John Van Camp,* and 
Matthias D’hooghe* (john.vancamp@ugent.be or matthias.dhooghe@ugent.be) 
Chem. Eur. J. 2019, 25, 12583–12600. DOI:  10.1002/chem.201902549 

 
Abstract:  A broad set of new, structurally diverse and out-of-plane thiazepane curcuminoids were synthesized, as well 
as some unexpected cyclohex-2-en-1-one reaction products.  All these curcumin derivatives were subsequently tested 
on their antioxidant capacity, their antiproliferative properties and their ROS production, delivering a few promising hit 
compounds with good activity profiles eligible for further exploration. 
              
Nucleophilic Arylation of Halopurines Facilitated by Brønsted Acid in Fluoroalcohol 
Naoko Takenaga,* Toshitaka Shoji, Takayuki Menjo, Akiko Hirai, Shohei Ueda, Kotaro Kikushima, 
Tomonori Hanasaki, and Toshifumi Dohi* (ntakenag@meijo-u.ac.jp or td1203@ph.ritsumei.ac.jp) 
Molecules 2019, 24, 3812 (1–10). DOI:  10.3390/molecules24213812 

 
Abstract:  Various aryl-substituted purine derivatives were synthesized through the direct arylation of halopurines with 
aromatic compounds facilitated by the combination of triflic acid and fluoroalcohol.  This metal-free method is 
complementary to conventional coupling reactions using metal catalysts and reagents for the syntheses of aryl-
substituted purine analogues. 
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Synthesis of 4'/5'-Spirocyclopropanated Uridine and D-Xylouridine Derivatives and Their 
Activity against the Human Respiratory Syncytial Virus 
Christoph Köllmann, Svenja M. Weichert, Peter G. Jones, Thomas Pietschmann, and Daniel B. Werz* 
(d.werz@tu-braunschweig.de) 
Org. Lett. 2019, 21, 6966–6971. DOI:  10.1021/acs.orglett.9b02555 

 
Abstract:  The Simmons–Smith–Furukawa reaction was used to generate 4'/5'-spirocyclopropanated uridine analogs 
from electron-rich exocyclic enol esters.  During synthesis the native hydroxylation pattern of the nucleoside is 
preserved and offers the possibility for a late stage 5'-phosphorylation at the spirocyclopropanol moiety.  All synthesized 
spirocyclopropanated uridine derivatives, including the corresponding 5'-monophosphate (cpUMP), were evaluated 
with respect to their antiviral activity in an HRSV assay showing modest, but promising activity. 
              
Synthesis and Biological Evaluation of 7-(Aminoalkyl)pyrazolo[1,5-a]pyrimidine 
Derivatives as Cathepsin K Inhibitors 
Nejc Petek, Bogdan Štefane, Marko Novinec,* and Jurij Svete* (jurij.svete@fkkt.uni-lj.si) 
Bioorg. Chem. 2019, 84, 226–238. DOI:  10.1016/j.bioorg.2018.11.029 

 
Abstract:  A series of novel 7-aminoalkyl substituted pyrazolo[1,5-a]pyrimidine derivatives were synthesized and tested 
for inhibition of cathepsin K.  The synthetic methodology comprises cyclization of 5-aminopyrazoles with N-Boc-α-
amino acid-derived ynones followed by transformation of the ester and the Boc-amino functions.  It allows for easy 
diversification of the pyrazolo[1,5-a]pyrimidine scaffold at various positions.  Molecular docking studies with 
pyrazolo[1,5-a]pyrimidine derivatives were also performed to elucidate the binding mode in the active site of cathepsin 
K.  The synthesized compounds exhibited moderate inhibition activity (Ki ≥ 77 μM). 
              
Annulation Chemistry Based on Tandem Michael Addition-Enamine Formation – An 
Improved Method for the Preparation of 1-Substituted-2,3,5,6,7,8-hexahydroquinolin-
4(1H)-ones 
Andrew Glass, Tyler Higgins, and David Hunt* (hunt@tcnj.edu) 
Tetrahedron Lett. 2019, 60, 151158–151160. DOI:  10.1016/j.tetlet.2019.151158 

 
Abstract:  The reaction of 2-(but-2-enoyl)cyclohexan-1-one 2 with primary amines affords 1-substituted-
2,3,5,6,7,8-hexahydroquinolin-4(1H)-ones 5 through a tandem Michael addition/enamine formation 
reaction sequence at room temperature in high yields.  Reaction times are greatly reduced (4–24 h vs. 1–
2 h; reflux versus room temperature) when powdered 4Å sieves are used. 
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New Dyes Based on Extended Fulvene Motifs:  Synthesis through Redox Reactions of 
Naphthoquinones with Donor–Acceptor Cyclopropanes and Their Spectroelectrochemical 
Behavior 
Alexander Lücht, Sebastian Sobottka, Lukas J. Patalag, Peter G. Jones, Hans-Ulrich Reissig, Biprajit 
Sarkar,* and Daniel B. Werz* (biprajit.sarkar@fu-berlin.de or d.werz@tu-braunschweig.de) 
Chem. Eur. J. 2019, 25, 10359–10365. DOI:  10.1002/chem.201900764 

 
Abstract:  Novel dyes based on extended fulvene motifs are reported.  The carbon skeleton was generated by a 
catalyzed addition of donor–acceptor cyclopropanes to naphthoquinone.  The hydroxy group at the central ring of the 
tricyclic fulvene motif was converted into the triflate, which reacted efficiently with a wide range of nucleophiles, resulting 
in substitution and thereby providing new derivatives.  The synthetic versatility allowed us to investigate the absorption, 
electrochemical, and UV/Vis‐NIR spectroelectrochemical properties of these dyes as a function of the substituents.  
The dyes were shown to participate in reductive electrochemistry, the reversibility of which can be improved by 
appropriate selection of the substituents.  Additionally, first signs of NIR electrochromism are presented, opening new 
avenues for the future investigations of such dyes. 
              
Total Synthesis of (±)-Brussonol and (±)-Komaroviquinone via a Regioselective Cross-
Electrophile Coupling of Aryl Bromides and Epoxides 
Anees Ahmad and Antonio C. B. Burtoloso* (antonio@iqsc.usp.br) 
Org. Lett. 2019, 21, 6079–6083. DOI:  10.1021/acs.orglett.9b02221 

 
Abstract:  The short and stereoselective syntheses of diterpenes (±)-brussonol and (±)-komaroviquinone, via a Ni-
catalyzed epoxide ring-opening approach in the presence of aryl halides, is described.  Key steps involve the effective 
preparation of a challenging hemiacetal intermediate in a single operation, followed by a highly efficient BF3•OEt2 
catalyzed Friedel–Craft alkylation, to construct the tricyclic skeleton of these diterpenes.  The synthetic approach might 
offer a unified route for the synthesis of several natural products containing icetexane motifs. 
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Controllable, Sequential, and Stereoselective C–H Allylic Alkylation of Alkenes 
Ling Qin, Mohammed Sharique, and Uttam K. Tambar* (uttam.tambar@utsouthwestern.edu) 
J. Am. Chem. Soc. 2019,  141, 17305–17313. DOI:  10.1021/jacs.9b08801 

 
Abstract:  The direct conversion of C–H bonds into new C–C bonds represents a powerful approach to generate complex 
molecules from simple starting materials.  However, a general and controllable method for the sequential conversion 
of a methyl group into a fully substituted carbon center remains a challenge.  We report a new method for the selective 
and sequential replacement of three C–H bonds at the allylic position of propylene and other simple terminal alkenes 
with different carbon groups derived from Grignard reagents.  A copper catalyst and electron-rich biaryl phosphine 
ligand facilitate the formation of allylic alkylation products in high branch selectivity.  We also present conditions for the 
generation of enantioenriched allylic alkylation products in the presence of catalytic copper and a chiral phosphine 
ligand.  With this approach, diverse and complex products with substituted carbon centers can be generated from 
simple and abundant feedstock chemicals. 
              
Desymmetrization Reactions of Indigo with Grignard Reagents for the Synthesis of 
Selective Antiplasmodial [1H,3'H]-3-Aryl-2,2'diindol-3'-ones 
Nicholas M. Butler, John B. Bremner, Anthony C. Willis, Leonardo Lucantoni, Vicky M. Avery, and 
Paul A. Keller* (keller@uow.edu.au) 
J. Org. Chem. 2019, 84, 11228–11239. DOI:  10.1021/acs.joc.9b01442 

 
Abstract:  The nucleophilic addition of organomagnesium and organolithium species to the cheap and robust natural 
dye indigo led to desymmetrization of the heterocyclic nucleus via a Grignard addition-dehydration procedure.  Twenty-
seven diversely-functionalized [1H,3ꞌH]-3-substituted-2,2ꞌ-diindol-3ꞌ-ones were synthesized by this methodology, with 
several showing submicromolar inhibition and exquisite selectivity against P. falciparum parasites (3D7 and Dd2 
strains) in vitro.  This work demonstrates the utility of indigo dye as a highly-versatile scaffold for the synthesis of 
structurally-diverse, bioactive heterocycles. 
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Pd-Catalyzed Intramolecular C–H Activation and C–S Formation to Synthesize 
pyrazolo[5,1-b]benzothiazoles without an Additional Oxidant 
Yingyuan Peng, Qian He, Xiaofei Zhang,* and Chunhao Yang* (chyang@simm.ac.cn) 
Org. Chem. Front. 2019, 6, 3234–3237. DOI:  10.1039/C9QO00484J 

 
Abstract:  Herein, an efficient synthesis of pyrazolo[5,1-b]benzothiazole scaffold via Pd-catalyzed 
intramolecular C-H activation and C-S formation was reported.  By starting from easily available 1-phenyl-
1H-pyrazole-5-thiol compounds, a series of substituted pyrazolo[5,1-b]benzothiazoles were obtained with 
moderate to good yields.  Interestingly, this reaction didn’t need any additional oxidant and the reaction 
conditions were also suitable to the synthesis of imidazo[2,1-b]benzothiazole derivatives. 
              
Copper-Catalyzed Desymmetrization of Prochiral 4,4-Disubstituted Cyclopentenes via a 
Site-Selective Allylic Oxidation:  A Concise Total Synthesis of Untenone A 
Qingwen Gui, JuanJuan Wang, Sean Ng, Anja Dancevic, Timothy B. Wright, and P. Andrew Evans* 
(andrew.evans@chem.queensu.ca ) 
Chem. Commun. 2019, 55, 12368–12371. DOI:  10.1039/c9cc01743g 

 
Abstract:  The desymmetrization of prochiral 4,4-disubstituted cyclopentenes via a site-selective copper-catalyzed allylic 
oxidation is described.  This study provides a direct comparison of a series of known methods for allylic oxidation, and 
thus identifies ligand-free copper(I) iodide as the optimal catalyst for this particular process.  Notably, this work offers 
a convenient approach to the preparation of g-quaternary a,b-unsaturated cyclopentenones, which permits an efficient 
three-step total synthesis of (±)-untenone A. 
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