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Carboxylic Acid Bioisosteres in Medicinal Chemistry:  Synthesis and Properties 
Kato Bredael, Silke Geurs, Dorien Clarisse, Karolien De Bosscher, and Matthias D’hooghe* 
(matthias.dhooghe@ugent.be) 
J. Chem. 2022, 2164558 (1–21). DOI:  10.1155/2022/2164558 

 
Abstract:  Lead optimization represents the tedious process of fine-tuning lead compounds from biologically active hits 
to suitable drug candidates for clinical trials.  By chemically modifying a hit structure, an improved compound can be 
obtained in terms of activity, selectivity and pharmacokinetic ADME (absorption, distribution, metabolism and excretion) 
properties.  The carboxylic acid moiety is known to be a crucial functionality in many pharmaceutically active 
compounds.  Despite its common use as a key functionality in drugs, its presence in a lead molecule is often associated 
with poor pharmacokinetic properties and toxicity.  In this literature overview, we discuss how the shortcomings of a 
carboxylic acid can be circumvented by replacing this functionality by bioisosteres.  In this way, the positive aspects of 
this moiety, such as its activity, e.g. by virtue of its capacity to form more hydrogen bonds, can be maintained or even 
improved.  To that end, we provide an overview of the most promising carboxylic acid bioisosteres and discuss a 
selection of synthetic routes towards the main functionalities. 
              
Further Studies on the [1,2]-Wittig Rearrangement of 2-(2-Benzyloxy)aryloxazolines 
R. Alan Aitken,* Andrew D. Harper, and Ryan A. Inwood (raa@st-and.ac.uk) 
Molecules 2022, 27, 3186 (1–23). DOI:  10.3390/molecules27103186 

 
Abstract:  The behaviour of 14 ortho-functionalised 2-aryloxazolines (11 of them prepared and characterised 
for the first time) with butyllithium has been examined.  Significant limitations to the Wittig rearrangement 
of such systems are revealed.  In terms of asymmetric Wittig rearrangement, good diastereoselectivity is 
obtained with a valine-derived 4-isopropyl oxazoline, but this is compromised by racemisation upon 
hydrolysis.  More encouraging selectivity is achieved in the Wittig rearrangement of an acyclic 
phenylalanine-derived ortho-benzyloxy benzamide. 
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FeCl3-Promoted Facile Synthesis of Multiply Arylated Nicotinonitriles 
Kento Iwai,* Haruka Yamauchi, Soichi Yokoyama, and Nagatoshi Nishiwaki*  
(iwai.kento@kochi-tech.ac.jp or nishiwaki.nagatoshi@kochi-tech.ac.jp) 
Synthesis 2022, 54, 2480–2486. DOI:  10.1055/a-1731-9464 

 
Abstract:  Many biologically active nicotinonitriles have been reported to date.  Consequently, the development of 
synthetic methods for multiply arylated/alkylated nicotinonitriles remains a sought-after field of research.  In the present 
work, a new synthetic strategy for multi-substituted nicotinonitriles was provided.  A FeCl3-promoted condensation-
cyclization reaction of an enamino nitrile and a,b-unsaturated ketones efficiently proceeded with a wide range of 
substrates.  It is noteworthy that this method facilitated the access to fully- and differently-substituted nicotinonitriles 
including tetra-arylated nicotinonitriles in only three steps.  Using the functionality of the cyano group, the copper-
catalyzed annulation reaction of the nicotinonitrile was achieved to yield benzo[c][2,7]naphthyridine-5(6H)-one. 
              
From Center-to-Multilayer Chirality:  Asymmetric Synthsis of Multilayer Targets with 
Electron-Rich Bridges 
Yao Tang, Guanzhao Wu, Shengzhou Jin, Yangxue Liu, Liulei Ma, Sai Zhang, Hossein Rouh, Ahmed I. 
M. Ali, Jia-Yin Wang, Ting Xu, Daniel Unruh, Kazimierz Surowiec, and Guigen Li* (guigen.li@ttu.edu) 
J. Org. Chem. 2022, 87, 5976–5986. DOI:  10.1021/acs.joc.2c00234 

 
Multi-layer 3D folding chirality 

Abstract:  Asymmetric synthesis of new atropisomerically multilayered chiral targets has been achieved by taking 
advantage of the strategy of center-to-multilayer chirality and double Suzuki-Miyaura couplings.  Diastereomers were 
readily separated via flash column chromatography and well characterized.  Absolute configuration assignment was 
determined by X-ray structural analysis.  Five enantiomerically pure isomers possessing multilayer chirality were 
assembled utilizing anchors involving electron-rich aromatic connections.  An overall yield of 0.69% of the final target 
with hydroxyl attachment was achieved over 11 steps from commercially available starting materials. 
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Central-to-Folding Chirality Control:  Asymmetric Synthesis of Multilayer 3D Targets 
with Electron-Deficient Bridges 
Shengzhou Jin, Jia-Ying Wang, Yao Tang, Hossein Rouh, Sai Zhang, Ting Xu, Yu Wang, Qingkai Yuan, 
Daixiang Chen, Daniel Unruh, and Guigen Li* (guigen.li@ttu.edu) 
Front. Chem. 2022, 10, 860398 (1–8). DOI:  10.3389/fchem.2022.860398 

 
Abstract:  New multi-layer 3D chiral molecules have been designed and synthesized asymmetrically through the 
strategy of center-to-multilayer folding chirality control and double Suzuki couplings.  Individual diastereoismers were 
readily obtained and separated via flash column chromatography.  The key diastereoisomer was further converted into 
corresponding enantiomers.  These enantiomers possess electron-deficient aromatic bridges layered with top and 
bottom aromatic scaffolds.  X-ray structural analysis has unambiguously confirmed the configuration, and 
intermolecular packing results in regular planar patterns in solid crystals.  The synthesis was achieved in a total of ten 
steps starting from commercially available starting materials. 
              
Aryl Boronic Esters Are Stable on Silica Gel and Reactive under Suzuki–Miyaura 
Coupling Conditions 
Naoki Oka, Tsuyoshi Yamada, Hironao Sajiki, Shuji Akai,* and Takashi Ikawa* (akai@osaka-u.ac.jp or 
ikawa-ta@gifu-pu.ac.jp) 
Org. Lett. 2022, 24, 3510–3514. DOI:  10.1021/acs.orglett.2c01174 

                        
Abstract:  A wide range of aryl boronic 1,1,2,2-tetraethylethylene glycol esters [ArB(Epin)s] were readily synthesized.  
Purifying aryl boronic esters by conventional silica gel chromatography is generally challenging; however, these 
introduced derivatives are easily purified on silica gel and isolated in excellent yields.  We subjected the purified 
ArB(Epin) to Suzuki−Miyaura couplings, which provided higher yields of the desired biaryl products than those obtained 
using the corresponding aryl boronic acids or pinacol esters.  
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Diethyl 2,5-Dihydroxy-3,6-diiodoterephthalate 
R. Alan Aitken,* Niti Schindler, and Alexandra M. Z. Slawin (raa@st-and.ac.uk) 
Molbank 2022, 2022, M1369 (1–5). DOI:  10.3390/M1369 

 
Abstract:  The title compound has been characterised for the first time by the full range of spectroscopic 
methods, and its X-ray structure shows hydrogen bonded stacks with iodine atoms aligned. 
              
Oxidative Cyclization of 4-(2-Mercaptophenyl)-Substituted 4H-1,2,4-Triazolium Species to 
Tricyclic Benzothiazolium Salts 
Luis G. Ardón-Muñoz and Jeanne L. Bolliger* (jeanne.bolliger@okstate.edu) 
Eur. J. Org. Chem. 2022,  e202200121 (1–7). DOI:  10.1002/ejoc.202200121 

               

 
Abstract:  Herein we report a generally applicable method for the preparation of N-substituted benzo[4,5]thiazolo[2,3-
c][1,2,4]triazol-1-ium salts from air stable precursors.  This transformation is carried out via the selective deprotection 
of a para-methoxybenzyl protected thiol followed by C–H functionalization of the linked 1,2,4-triazolium salts under 
oxidative conditions, thereby forming the fused aromatic heterocycle.  Using this procedure, we are able to synthesize 
a variety of tricyclic thiazolium salts which contain both electron-withdrawing and electron-donating aromatic 
substituents as well as aliphatic substituents.  Our approach has proven to be tolerant towards many functional groups 
including alkynes, alcohols, diols, amides, and polyethers. 
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Synthesis and Characterization of Polymethine Dyes Carrying Thiobarbituric and 
Carboxylic Acid Moieties 
Arthur Desvals, Mariagrazia Fortino, Corentin Lefebvre, Johann Rogier, Clément Michelin, Samy Alioui, 
Elodie Rousset, Alfonso Pedone, Gilles Lemercier, and Norbert Hoffmann*  
(norbert.hoffmann@univ-reims.fr) 
New J. Chem. 2022, 46, 8971–8980. DOI:  10.1039/d2nj00684g 

 
Abstract:  An efficient synthesis of polymethine dyes carrying thiobarbituric and a carboxylic acid moiety has been 
developed.  Such compounds play a key role in many photometric detections and quantifications of enzyme activities.  
In such tests, the metabolite of the enzyme activities is transformed into a b-dicarbonyl derivative.  In the present study, 
this compound was prepared from furfural through organic synthesis.  Its in situ transformation with thiobarbituric acid 
derivatives yields the target compounds on a gram-scale (0.4 to 0.6 g).  A combined experimental and theoretical study 
of the photophysical properties of the synthesized compounds was carried out.  Absorption and emission spectroscopy 
measurements highlighted a slight solvatochromism effect.  The luminescence was quenched by molecular oxygen, 
indicating the partial triplet multiplicity character of the lowest excited state.  Density Functional Theory (DFT) 
calculations have been applied for the evaluation of favoured conformations for these new compounds and the study 
of their optical properties.  Within the Franck Condon principle, vibrationally resolved electronic one-photon absorption 
spectrum has been simulated.  This simulation shows the presence of a major band followed by a vibronic sideband, 
typical of organic chromophores in solution.  The performed computational study revealed that the transition from the 
ground to the first excited electronic state has a p-p* character.  Finally, TD-DFT energy level diagram calculations 
highlighted the presence of triplet states very close to the first singlet excited one, suggesting probable access to the 
triplet-excited state. 


