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Structure and NMR Spectra of Bicyclo[2.2.1]hepta-2,5-diene-2,3-dicarboxylic Acid and its 
Anhydride 
R. Alan Aitken,* Fiona M. Fotherby, Alexandra M. Z. Slawin (raa@st-and.ac.uk) 
J. Mol. Struc. 2022, 1249, 131610 (1–6). DOI:  10.1016/j.molstruc.2021.131610 

 
Abstract:  Two of the three published sets of 1H and 13C NMR data for bicyclo[2.2.1]hepta-2,5-diene-2,3-dicarboxylic 
anhydride have been found to actually be those of the corresponding diacid.  The NMR spectroscopic distinction 
between these two compounds is clarified and 1JC–H values are reported for the anhydride, the diacid and a related 
diester.  The X-ray structure of the diacid has been determined and features chains of molecules involving both intra- 
and inter-molecular hydrogen bonding. 
              
Photocycloadditions of Arenes Derived from Lignin 
Arthur Desvals, Stéphane A. Baudron, Véronique Bulach, and Norbert Hoffmann* 
(norbert.hoffmann@univ-reims.fr) 
J. Org. Chem. 2021, 86, 13310–13321. DOI:  10.1021/acs.joc1c01361 

 
Abstract:  Intramolecular photocycloaddition reactions of 3,4-alkoxybenzonitriles derived from vanillin with alkenes have 
been investigated. In contrast to previous reports on photochemical reactions with these compounds, mainly [2 + 3] 
cycloaddition has been observed.  A competing [2 + 2] photocycloaddition plays a minor role.  Most probably, these 
additions occur at the singlet state S1.  In the case of a triplet reaction, a different regioselectivity of the [2 + 2] 
cycloaddition would be observed.  Linear and angular [2 + 3] cycloadducts are formed as major products.  The first 
isomer is transformed in the second one by a photochemical vinyl-cyclopropane rearrangement, which increases the 
selectivity of the reaction.  The influence of the substitution pattern on the reactivity and the selectivity has also been 
investigated. 
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Direct Synthesis of Enamides via Electrophilic Activation of Amides 
Philipp Spieß, Martin Berger, Daniel Kaiser, and Nuno Maulide* (nuno.maulide@univie.ac.at) 
J. Am. Chem. Soc. 2021, 143, 10524–10529. DOI:  10.1021/jacs.1c04363 

 
Abstract:  Enamides are highly versatile synthetic building blocks which can be seen as stable enamine surrogates.  
However, the preparation of enamides has remained a major challenge, relying to a large extent on prefunctionalized 
starting materials.  To address this issue, we assumed that the proton a to the nitrogen of I is highly acidified and that 
combination with a suitablly strong, non-nucleophilic base could trigger the desired N-dehydrogenation event.  
Ultimately, the unusual combination of triflic anhydride and LiHMDS proved optimal, and the scope of the transformation 
was explored and found to be extremely broad.  In addition, we showcased the utility of the synthesized enamides 
through a range of downstream transformations, and undertook mechanistic studies to shed more light on the unusual 
reaction pathway. 
              
Radical Cations and Dications of Bis[1]benzothieno[1,4]thiazine Isomers 
Simone T. Hauer, Arno P. W. Schneeweis, Sven D. Waniek, Lukas P. Sorge, Katja Heinze, and Thomas 
J. J. Müller* (thomasjj.mueller@hhu.de) 
Org. Chem. Front. 2021 8, 5744–5755. DOI:  10.1039/d1qo00867f 

 
Abstract:  Bis[1]benzothieno[1,4]thiazines (BBTT) are particularly electron-rich S,N-heteropentacenes and their radical 
cations and dications can be relevant intermediates in charge transport materials.  All three regioisomers of N-p-
fluorophenyl-BBTT (syn–syn, syn–anti, and anti–anti) were studied.  A reliable preparation of radical cations and 
dications using antimony pentachloride as an oxidant gives deeply colored salts.  The electronic structure of the radical 
cations was assessed by EPR spectroscopy, whereas dicationic structures were characterized by NMR spectroscopy.  
In addition, a deeper insight into the electronic structure was experimentally and computationally obtained by UV/Vis 
spectroscopy as well as UV/Vis spectroelectrochemistry and DFT and TDDFT calculations.  BBTTs can be considered 
as highly polarizable donor p-systems with significant charge transfer contributions in neutral, cationic and dicationic 
state. 
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Oxidative b-Cleavage of Fused Cyclobutanols Leading to Hydrofuran-Fused Polycyclic 
Aromatic Compounds  
Hayate Kinouchi, Kazuma Sugimoto, Yousuke Yamaoka, Hiroshi Takikawa, and Kiyosei Takasu* (kay-
t@pharm.kyoto.u.ac.jp) 
J. Org. Chem. 2021, 86, 12615–12622. DOI:  10.1021/acs.joc1c01108 

 
Abstract:  Treatment of aryl-fused bicyclo[4.2.0]octanols with an oxidant such as phenyliodine diacetate (PIDA) or 
hypochlorous acid gave dihydrofuran-containing polycyclic aromatic compounds by selective b-cleavage of the 
cyclobutanol moiety.  Mechanistic studies suggest that the oxygen atom of the hydrofuran ring is incorporated from the 
hydroxy group of the substrate via intramolecular addition. The oxidative transformation should serve as a new method 
to prepare functionalized polycyclic aromatic compounds.  
              
Communication of Bichromophore Emission upon Aggregation – Aroyl-S,N-ketene Acetals 
as Multifunctional Sensor Merocyanines 
Lukas Biesen, Lars May, Nithiya Nirmalananthan-Budau, Katrin Hoffmann, Ute Resch-Genger,* and 
Thomas J. J. Müller* (ute.resch@bam.de or thomasjj.mueller@hhu.de) 
Chem. Eur. J. 2021, 27, 13426–13434. DOI:  10.1002/chem.202102052 

 
Abstract:  Aroyl-S,N-ketene acetal-based bichromophores can be readily synthesized in a consecutive three-component 
synthesis in good to excellent yields by condensation of aroyl chlorides and an N-(p-bromobenzyl) 2-methyl 
benzothiazolium salt followed by a Suzuki coupling, yielding a library of 31 bichromophoric fluorophores with 
substitution pattern-tunable emission properties.  Varying both chromophores enables different communication 
pathways between the chromophores, exploiting aggregation-induced emission (AIE) and energy transfer (ET) 
properties, and thus, furnishing aggregation-based fluorescence switches.  Possible applications range from 
fluorometric analysis of alcoholic beverages to pH sensors. 
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Nitroacetonitrile and Its Synthetic Equivalents 
Kento Iwai and Nagatoshi Nishiwaki* (nishiwaki.nagatoshi@kochi-tech.ac.jp) 
J. Org. Chem. 2021, 86, 13177–13185. DOI:  10.1021/acs.joc.1c01515 

 
Abstract:  Nitroacetonitrile (NAN) serves as a cyano(nitro)methylating agent facilitating the construction of 
polyfunctionalized compounds; however, its explosive property is a significant drawback in terms of practical handling.  
Alkali metal salts of NAN are thermally stable, but their insolubility in organic solvents restricts their use as synthetic 
reagents.  To the contrary, dipyrrolidinium cyano-aci-nitroacetate is soluble in common organic solvents and thermally 
stable, allowing for its use as an alternative synthetic equivalent of nitroacetonitrile for the construction of 
polyfunctionalized frameworks via cyano(nitro)methylation. 
              
Fluorescent Indolo[3,2-a]phenazines against Toxoplasma gondii:  Concise Synthesis by 
Gold-Catalyzed Cycloisomerization with 1,2-Silyl Migration and ipso-Iodination Suzuki 
Sequence 
Franziska K. Merkt, Flaminia Mazzone, Shabnam Shaneh Sazzadeh, Lorand Bonda, Larissa K. E. Hinz, 
Irina Gruber, Karin Buchholz, Christoph Janiak, Klaus Pfeffer, and Thomas J. J. Müller* 
(thomasjj.mueller@hhu.de) 
Chem. Eur. J. 2021, 27, 9774–9781. DOI:  10.1002/chem.202101391 

 
Abstract:  A gold-catalyzed cycloisomerization of 2-indolyl-3-[(trimethylsilyl)ethynyl)]quinoxalines with concomitant 1,2-
silyl shift forms 6-(trimethylsilyl)indolo[3,2-a]phenazines in moderate to excellent yield.  These silylated heterocycles 
are readily transformed into 6-aryl-indolo[3,2-a]phenazines in moderate to good yield by one-pot ipso-iodination Suzuki 
coupling.  The title compounds represent a novel type of tunable luminophore.  Structure-property relationships for 6-
aryl-indolo[3,2-a]phenazines obtained from Hammett correlations with sp+ substituent parameters indicate that emission 
maxima, Stokes shifts, and fluorescence quantum yields can be fine-tuned by the remote para-aryl substituent.  
Furthermore, indolo[3,2-a]phenazines were found to exhibit interesting activities against medically relevant pathogens 
such as the Apicomplexa parasite Toxoplasma gondii with an IC50 of up to 0.67±0.13 μM.  Thus, these compounds are 
promising candidates for novel anti-parasitic therapies. 
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Taming the Reactivity of Alkyl Azides by Intramolecular Hydrogen Bonding:  Site-
Selective Conjugation of Unhindered Diazides 
Koshiro Maegawa, Hiroki Tanimoto,* Seiji Onishi, Takenori Tomohiro, Tsumoru Morimoto, and Kiyomi 
Kakiuchi (tanimoto@pha.u-toyama.ac.jp) 
Org. Chem. Front, 2021, 8, 5793–5803. DOI:  10.1039/d1qo01088c 

 
Abstract:  Organic azides are still in the center of click chemistry connecting two molecules.  However, taming the 
conjugation selectivity of azides is difficult without the help of bulky groups.  We report herein the unique reactivities of 
a-azido secondary acetamides (a-AzSAs) as minimal and unhindered azide structures.  The NH–azide interaction in 
the a-AzSAs, supposed by DFT calculations, allowed selective conjugation in the presence of other azido moities, even 
without steric hindrance.  With Staudinger–Bertozzi ligation, a-AzSAs underwent conjugation prior to the other primary 
alkyl azides.  On the other hand, in propargyl cation-mediated triazole synthesis, other alkyl azides, including tertiary 
alkyl azides, underwent the conjugation faster than a-AzSAs.  We also demonstrated site-selective integration of the 
functional components onto the diazide modular hubs.  
              
T3P-Promoted Synthesis of a Series of 2-Aryl-3-phenyl-2,3-dihydro-4H-pyrido[3,2-
e][1,3]thiazin-4-ones and Their Activity against the Kinetoplastid Parasite Trypanosoma 
brucei 
Lee J. Silverberg,* Tapas K. Mal, Carlos N. Pacheco, Megan L. Povelones, Madeline F. Malfara, 
Anthony F. Lagalante, Mark A. Olsen, Hemant P. Yennawar, Hany F. Sobhi, Kayla R. Baney, Robin L. 
Bozeman, Craig S. Eroh, Michael J. Fleming, Tracy L. Garcia, Casey L. Gregory, Julia E. Hahn, Alyssa 
M. Hatter, Lexi L. Johns, Tianna L. Klinger, Jennie J. Li, Andrew J. Menig, Grace C. Muench, Melissa E. 
Ramirez, Jordyn Reilly, Nicole Sacco, Alexandra M. Sheidy, Marla M. Stoner, Eric N. Thompson and 
Soroush F. Yazdani (ljs43@psu.edu) 
Molecules 2021, 26, 6099 (1–14). DOI:  10.3390/molecules26206099 

 
Abstract:  A series of fourteen 2-aryl-3-phenyl-2,3-dihydro-4H-pyrido[3,2-e][1,3]thiazin-4-ones was prepared at room 
temperature by T3P-mediated cyclization of N-phenyl-C-aryl imines with thionicotinic acid, two difficult substrates.  The 
reactions were operationally simple, did not require specialized equipment or anhydrous solvents, could be performed 
as either two or three component reactions, and gave moderate–good yields as high as 63%.  This provides ready 
access to N-phenyl compounds in this family, which have been generally difficult to prepare.  As part of the study, the 
first crystal structure of neutral thionicotinic acid is also reported and showed the molecule to be in the form of the thione 
tautomer.  Additionally, the synthesized compounds were tested against T. brucei, the causative agent of Human 
African Sleeping Sickness.  Screening at 50 µM concentration showed that five of the compounds strongly inhibited 
growth and killed parasites. 
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Intermolecular [5 + 1]-Cycloaddition between Vinyl Diazo Compounds and tert-Butyl 
Nitrite to 1,2,3-Triazine 1-Oxides and Their Further Transformation to Isoxazoles 
Luca De Angelis, Haifeng Zheng, Matthew T. Perz, Hadi Arman, and Michael P. Doyle* 
(michael.doyle@utsa.edu) 
Org. Lett. 2021, 23, 6542–6546. DOI:  10.1021/acs.orglett.1c02352 

 
Abstract:  1,2,3-Triazine 1-oxides are formed by nitrosyl addition from tert-butyl nitrite to the vinylogous position of vinyl 
diazo compounds.  This transformation, which is a formal intermolecular [5+1] cycloaddition, occurs under mild 
conditions with high functional group tolerance, regioselectivity, and can be employed for late-stage functionalization.  
Upon heating at refluxing chlorobenzene temperature, these triazine-N-oxides undergo dinitrogen extrusion to form 
isoxazoles in very high yields. 
              
Evaluation of Amide Bioisosteres Leading to 1,2,3-Triazole-Containing Compounds as 
GPR88 Agonists:  Design, Synthesis, and Structure–Activity Relationship Studies 
Md Toufiqur Rahman, Ann M. Decker, Lucas Laudermilk, Rangan, Maitra, Weiya Ma, Sami Ben 
Hamida, Emmanuel Darcq, Brigitte L. Kieffer, and Chunyang Jin* (cjin@rti.org) 
J. Med. Chem. 2021, 64, 12397–12413. DOI:  10.1021/acs.jmedchem.1c01075 

 
Abstract:  The orphan receptor GPR88 has been implicated in a number of striatal-associated disorders, yet its 
endogenous ligand has not been discovered.  We have previously reported that the amine functionality in the 2-AMPP-
derived GPR88 agonists can be replaced with an amide (e.g., 4) without losing activity.  Later, we have found that the 
amide can be replaced with a bioisosteric 1,3,4-oxadiazole with improved potency.  Here, we report a further study of 
amide bioisosteric replacement with a variety of azoles containing three heteroatoms, followed by a focused structure–
activity relationship study, leading to the discovery of a series of novel 1,4-disubstituted 1H-1,2,3-triazoles as GPR88 
agonists.  Collectively, our medicinal chemistry efforts have resulted in a potent, efficacious, and brain-penetrant 
GPR88 agonist 53 (cAMP EC50 = 14 nM), which is a suitable probe to study GPR88 functions in the brain. 
 
 
 
 
 
 


