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The term organocatalysis describes the acceleration of
chemical reactions through the addition of a
substoichiometric quantity of an organic compound. The
interest in this field has increased spectacularly in the last
few years as result of both the novelty of the concept and,
more importantly, the fact that the efficiency and selectivity
of many organocatalytic reactions meet the standards of
established organic reactions. Organocatalytic reactions are
becoming powerful tools in the construction of complex
molecular skeletons.

In 2021, Benjamin List and David W. C. MacMillan were awarded the Nobel Prize in
Chemistry for the development of asymmetric organocatalysis.
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Light-Driven Enantioselective Carbene-Catalyzed Radical-Radical Coupling

Seunghwan Byun,  Meemie U. Hwang,  Henry R. Wise,  Anna V. Bay,  Paul H.-Y. Cheong, 
Prof. Karl A. Scheidt

Angewandte Chemie International Edition  First Published: 16 October 2023

An enantioselective radical-radical coupling using combined photoredox/N-heterocyclic
carbene (NHC) catalysis was developed. The coupling of a ketyl radical and an sp -
carbon radical allows access to α-chiral ketones in moderate-to-good yields and
enantioselectivities. Computational investigations reveal the N-heterocyclic carbene
controls the double-facial selectivity of the ketyl radical and the alkyl radicals,
respectively.
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Autocatalysis and CO : Carbon Capture and Utilization (CCU) Meets Natural
Processes

Gabriela Gastelu,  Pritha Saha,  Prof. Paul J. Dyson,  Dr. Martin Hulla,  Dr. Jorge G. Uranga

ChemCatChem  First Published: 22 September 2023

Autocatalytic reactions played a pivotal role in
prebiotic chemistry and the origin of life. Their
significance has inspired the integration of
autocatalysis in CCU strategies giving rise to
more advanced systems which are critically
summarized in this concept article.
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Research Article

Multi-Functional Organofluoride Catalysts for Polyesters Production and
Upcycling Degradation

Dr. Qiao Zhang,  Dr. Chenyang Hu,  Prof. Xuan Pang,  Prof. Xuesi Chen

ChemSusChem  First Published: 21 September 2023

Multi-functional organofluoride catalysts were employed for the production of
polyesters via either ring-opening polymerization of lactone (lactide) or ring-opening
copolymerization between anhydrides and epoxides. Terpolymerization of anhydride,
epoxide, and lactide was accomplished. The upcycling of polylactide by alcoholysis could
be catalyzed by organofluoride catalysts. Moreover, hierarchical degradation of
polyester blend was investigated.
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Toward De Novo Catalyst Discovery: Fast Identification of New Catalyst
Candidates for Alcohol-Mediated Morita–Baylis–Hillman Reactions

Maria H. Rasmussen,  Julius Seumer,  Jan H. Jensen

Angewandte Chemie International Edition  First Published: 13 October 2023

A method to discover new catalysts: We grow a
reaction network for each catalyst template (C )
and look for catalytic activity in each reaction
network. The reactant (R) reacts with the catalyst
template (C ) and forms several intermediates (I )
before reaching a product (P) with the catalyst
template regenerated.

Abstract Full text PDF References Request permissions

Research Article  Open Access

First Use of Thiosquaramides as Polymerization Catalysts: Controlled ROP of
Lactide Implicating Key Secondary Interactions for Optimal Performance

Gaël Printz,  Dmytro Ryzhakov,  Christophe Gourlaouen,  Béatrice Jacques,  Samir
Messaoudi,  Françoise Dumas,  Franck Le Bideau,  Dr. Samuel Dagorne

ChemCatChem  First Published: 06 October 2023

The use of thiosquaramides as polymerization
catalysts is shown to be effective for the
controlled ROP of lactide in the presence of an
alcohol source and NEt . Comparison of their
catalytic performances with less acidic
squaramides is also discussed. DFT-supported
calculations on thiosquaramide-mediated lactide
ROP catalysis suggest that secondary
interactions between the thiosquaramide N-
substituents and the incoming lactide (presently
of type C-H⋅⋅⋅π-arene) are crucial for catalytic

activity.
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Switchable Organocatalysis from N-heterocyclic Carbene-Carbodiimide
Adducts with Tunable Release Temperature

Le Dung Pham,  Red O. Smith-Sweetser,  Briana Krupinsky,  Carolyn E. Dewey,  Prof. Dr.
Jessica R. Lamb

Angewandte Chemie International Edition  First Published: 12 October 2023

N-Heterocyclic carbene-carbodiimide (NHC-CDI)
adducts are used as thermally labile precursors
for NHC organocatalysis with excellent temporal
control. We introduce a new paradigm for
controlling the reaction profile by using
perturbations to the CDI “mask”, instead of the
NHC. Three test reactions are compared to
present practical considerations for designing
and choosing appropriate masks.
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Lewis Base-assisted Arylation of Unsaturated Carbonyls

Dr. Miran Lemmerer,  Prof. Dr. Nuno Maulide

Chemistry – A European Journal  First Published: 30 August 2023

Triple A: Addition-Assisted Arylation methods which make use of Lewis base-generated
enolates are described in this concept. Different fields of synthetic organic chemistry are
covered, including transition metal catalysis, hypervalent main group element-centered
rearrangements and organocatalyzed aryl-migration reactions. The conceptual
similarities and differences are briefly discussed with the goal to apply this strategy in
future method development.
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Organocatalytic C−H Functionalization of Simple Alkanes

Fen Su,  Fengfei Lu,  Kun Tang,  Xiaokang Lv,  Zhongfu Luo,  Fengrui Che,  Hongyan Long, 
Prof. Xingxing Wu,  Prof. Dr. Yonggui Robin Chi

Angewandte Chemie International Edition  First Published: 20 September 2023

An organocatalytic direct functionalization/acylation of strong aliphatic C(sp )-H bonds is
disclosed via an N-heterocyclic carbene (NHC)-catalyzed dehydrogenative coupling of
aldehydes with simple alkanes. The inert aliphatic C−H bonds are efficiently cleaved
through intermolecular hydrogen atom transfer, providing an alternative
organocatalytic approach for alkane C−H functionalization under transition metal- and
light free conditions.

Abstract Full text PDF References Request permissions

Communication  Full Access

Alkylidene Meldrum′s Acid as Acceptor-Donor-Acceptor with Azomethine
Ylide for Organocatalytic Asymmetric (3+2) Cycloaddition/Annulation:
Synthesis of Chromeno[4,3-b]pyrrolidine

Yan-Cheng Liou,  Yi-Ru Chen,  Ching-Wen Hsu,  Xuan-Rui Huang,  Heng-Wei Wang,  Wenwei
Lin

Advanced Synthesis & Catalysis  First Published: 12 September 2023
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Research Article

Influence of Coordination to Silver(I) Centers on the Activity of Heterocyclic
Iodonium Salts Serving as Halogen-Bond-Donating Catalysts

Dr. Mikhail V. Il'in,  Denis A. Polonnikov,  Dr. Alexander S. Novikov,  Alexandra A. Sysoeva, 
Yana V. Safinskaya,  Prof. Dr. Dmitrii S. Bolotin

ChemPlusChem  First Published: 07 September 2023

Pyrazole-containing iodonium tri!ates and
silver(I) tri!ate bind to each other, and such an
interplay significantly affects the total catalytic
activity of the mixture of these Lewis acids. The
obtained results indicate that such a cooperation
additionally results in prevention of
decomposition of the organocatalysts during the
reaction progress.
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Research Article

Organocatalytic Enantioselective One-pot Synthesis of Dihydrocoumarins
via C−H Oxidation and Cyclization Cascade

Kyeong Seop Kim,  Dae Young Kim

Asian Journal of Organic Chemistry  First Published: 10 September 2023

An efficient one-pot synthesis of chiral 3,4-dihydrocoumarin derivatives via C−H
oxidation, Michael addition and cyclization cascade of 2-benzyl phenol derivative with 5-
(4H)oxazolones has been successfully developed. This transformation is catalyzed by
bianphthyl-modified squaramide organocatalyst. This approach provides the multiple
substituted chiral 3,4-dihydrocoumarins with moderate to high yields and excellent
diastereo- (>20 : 1) and enantioselectivity (up to 96 % ee).
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Merging Manganese and Iminium Catalysis: Selective Hydroalkenylation of
Unsaturated Aldehydes and Ketones

Dr. Chuan-Gang Zhao,  Chaoyu Du,  Zhenyu Guo,  Dr. Weipeng Li,  Dr. Jie Han,  Prof. Dr. Jin
Xie

Angewandte Chemie International Edition  First Published: 11 September 2023

Selective hydroalkenylation of unsaturated aldehydes and ketones has been
accomplished via synergistic HOMO and LUMO activation by means of manganese and
iminium catalysis. The use of chiral organocatalysts could provide the corresponding
products with moderate enantioselectivity.
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Organocatalytic Enantioselective Intramolecular Michael Addition by In Situ
Generated Aminoisobenzofulvenes: Construction of Spiro Quaternary
Carbon Stereocenters

Abhisek Midya,  Laxman Devidas Khalse,  Prof. Prasanta Ghorai

Chemistry – A European Journal  First Published: 07 August 2023

Here, we described organocatalytic spirocyclization of keto-enone tethered enals via a
reductive Michael/aldol condensation/Michael domino sequence. This method granted
us access to the architecturally complex spirocyclic spiroindene-2-caboxaldehyde
frameworks with excellent selectivities (up to >20 : 1 dr and 99 % ee) and good to
moderate yields. Formation of aminoisobenzofulvenes was a key intermediate for
intramolecular Michael addition as final spirocyclization step.
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Organocatalytic Enantio- and Diastereoselective Diels-Alder Reaction
between 2,4-Dienals and α,β-Unsaturated Esters

Byungjun Kim,  Sukwoo Lee,  Sarah Yunmi Lee

Advanced Synthesis & Catalysis  First Published: 31 August 2023

Abstract Full text PDF References Request permissions

Research Article  Full Access

Organocatalytic Vinylogous Michael Addition/Cyclization Cascade of 2-
Alkylidene Indane-1,3-diones with Enals: A Regio- and Stereocontrolled
Diversity-Oriented Route to Indane-1,3-dione Derivatives

Jen-Yu Kuan,  I-Ting Chen,  Hsuan Lin,  Jeng-Liang Han

Advanced Synthesis & Catalysis  First Published: 25 August 2023
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Concept

Merging Organocatalysis and Photocatalysis: A New Momentum in Covalent
Radical Catalysis

Gaétan Archer,  Kunlong Song,  Dr. Maurice Médebielle,  Dr. Jérémy Merad

ChemPhotoChem  First Published: 07 June 2023

This Concept article describes the contribution of photocatalysis in the field of covalent
radical catalysis to control the generation and reactivity of radical catalysts. The
synthetic perspectives offered by such catalytic combinations are discussed from a
mechanistic point of view.
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Peptide-based Organocatalyst on Stage: Functionalizing Mesoporous Silica
by Tetrazine-Norbornene Ligation

Raoul D. Brand,  Steffen A. Busche,  Prof. Dr. Hans G. Börner,  Prof. Dr. Bernd M. Smarsly

ChemCatChem  First Published: 07 August 2023

Tetrazine-Norbornene ligation through inverse electron-demand Diels-Alder reaction
has been employed as a novel strategy to immobilize a peptide-based catalyst onto
different mesoporous silica supports. Functionalized silica monoliths as well as silica
particles in packed bed reactors have been applied in the enantioselective flow catalysis
of the addition reaction between ß-nitrostyrene and n-butanal.
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Organocatalyzed Regioselective Synthesis of 1,5-Disubstituted 1,2,3-Triazolyl
Glycoconjugates

Manoj K. Jaiswal,  Abhishek Gupta,  Mangal S. Yadav,  Vinay K. Pandey,  Prof. Dr. Vinod K.
Tiwari

Chemistry – A European Journal  First Published: 11 July 2023

A novel route using Schreiner thiourea mediated organocatalyzed [3+2] cycloaddition
reaction of nitroolefins with diverse azides is devised to furnish high yield of 1,5-
disubstituted 1,2,3-triazolyl glycoconjugates. The method has some notable features
including metal-free, straightforward, acid-free, excellent regioselectivity operationally
simple, wide substrate scope and high yielding. The Schreiner thiourea organocatalysts
enable the required activation of nitroolefins through double hydrogen bonding.
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Review

Recent Advancement on the Organocatalyzed Asymmetric Conjugate
Addition using Maleimide as a Potential Substrate

Dr. Barnali Jana,  Dr. Monotosh Mondal,  Dr. Shibashis Halder,  Dr. Atanu Mahata,  Sameer
Saurav,  Dr. Sushovan Paladhi

Asian Journal of Organic Chemistry  First Published: 21 August 2023

The use of unprotected and protected maleimides as electrophiles was employed to
synthesize new succinimide-based organic molecules using several catalytic approaches.
In this review, we present an overview of the past 10 years progress on the asymmetric
organocatalytic conjugate additions of maleimides.

Abstract Full text PDF References Request permissions

Research Article

A Tandem Reaction in the Synthesis of New 4,8-Disubstituted-pyrimido[5,4-
d]pyrimidine Derivatives

Ashly Rocha,  André Lopes,  Sofia Teixeira,  Dr. M. Alice Carvalho

Asian Journal of Organic Chemistry  First Published: 22 August 2023

4,8-Disubstituted-pyrimido[5,4-d]pyrimidines 5
were obtained from 3,4-dihydropyrimido[5,4-
d]pyrimidines derivatives 2 by two synthetic
approaches. The one-step approach, involving a
tandem reaction, is a simple, expeditious and
broad-scope method, while the two-steps
method, despite being efficient, and broad-
scope, is time-consuming. The reactions’
mechanisms explain the efficiency of the
reaction cascade approach.
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Mechanochemical Assisted Chemoselective and Stereoselective Hydrogen-
Bonding Catalyzed Addition of Dithiomalonates to Enones

Żaneta A. Mała,  Mikołaj J. Janicki,  Robert W. Góra,  Krzysztof A. Konieczny,  Rafał
Kowalczyk

Advanced Synthesis & Catalysis  First Published: 15 August 2023
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Atroposelective P /P =O Redox Catalysis for the Isoquinoline-Forming
Staudinger–aza-Wittig Reaction

Daniel Moser,  Dr. Kalipada Jana,  Prof. Dr. Christof Sparr

Angewandte Chemie International Edition  First Published: 24 July 2023

The atroposelective formation of isoquinoline heterocycles by a P /P =O redox
organocatalyzed Staudinger–aza-Wittig reaction is described. With N  release and
aromatization as ideal driving forces, the method permits the synthesis of a broad range
of atropisomeric isoquinolines under mild conditions with enantioselectivities of up to
98 : 2 e.r. and 93 % yield.
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Enantioselective Synthesis of Chiral Amides by a Phosphoric Acid Catalyzed
Asymmetric Wolff Rearrangement

Jia-Bin Pan,  Zhi-Chun Yang,  Xuan-Ge Zhang,  Mao-Lin Li,  Prof. Qi-Lin Zhou

Angewandte Chemie International Edition  First Published: 09 August 2023

The highly enantioselective synthesis of chiral amides was achieved by an asymmetric
Wolff rearrangement. A bifunctional phosphoric acid catalyst not only expedited the
transformation but also controlled the enantioselectivity. The developed method
enables the asymmetric addition between potent nucleophilic reagents and ketene
species and provides a new approach to chiral amides.
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Diastereoselective Petasis-Borono-Mannich Crotylation Reactions of Chiral
α-Heteroatom (F, OBz, OH) Aldehydes: Rapid Access to Valuable Mono and
Bicyclic Heterocyclic Scaffolds

Philip J. Chevis,  Chi Bong Eric Chao,  Assoc. Prof. Christopher Richardson,  Assoc. Prof.
Christopher J. T. Hyland,  Dr. Richmond Lee,  Prof. Stephen G. Pyne

Chemistry – A European Journal  First Published: 06 July 2023

The scope of the Petasis-borono-Mannich reaction has been expanded to include
crotylboronates as a variation of boronic ester. These have been examined in reactions
of chiral α-heteroatom (F, OBz, OH) aldehydes and primary amines, to produce
enantioenriched compounds up to 97 : 3 er. Examples have been converted to
heterocyclic scaffolds with proof of absolute configuration.
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Asymmetric Organocatalyzed Phospha-Michael Addition for the Direct
Synthesis of Biologically Active Chromenylphosphonates

Eugenia Marqués-López,  Isaac G. Sonsona,  Miryam Garcés-Marín,  M. Concepción
Gimeno,  Raquel P. Herrera

Advanced Synthesis & Catalysis  First Published: 21 July 2023
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Quaternary Ammonium Salts: Catalysts for Hydrosilylation of Alkynes with
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Biocompatible α-Methylenation of Metabolic Butyraldehyde in Living
Bacteria

Jonathan A. Dennis,  Nick W. Johnson,  Thomas W. Thorpe,  Stephen Wallace

Angewandte Chemie International Edition  First Published: 21 July 2023

Introducing new abiotic chemistry into living cells is a grand challenge in the field of
chemical biotechnology. Here, we show that phosphate and/or biogenic amines mediate
the non-enzymatic α-methylenation of butyraldehyde under biocompatible reaction
conditions and can be interfaced with butyraldehyde biosynthesis from D-glucose in the
bacterium Escherichia coli.
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Brønsted Acid–Catalyzed Tandem Reaction of 1,4-Enediones with 2-
Naphthols: Synthesis of 2-Furylmethylnaphthalenes

Dr. Cong-Hui Gao,  Dr. Lei Yu,  Dr. Xin-Yue Wu,  Dr. Hong-Lin Wan,  Prof. Wei Tan,  Prof.
Feng Shi

Asian Journal of Organic Chemistry  First Published: 31 July 2023

A Brønsted acid-catalyzed tandem reaction of 1,4-enediones with aromatic nucleophiles
was developed, affording a series of 2-furylmethylarenes in high yields (up to 98%). The
attractive features of this reaction include mild reaction conditions, overall high yields,
and water as the only byproduct.
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A Constitutionally Dynamic Cage Acts as a Convertible and Adaptable
Information Manager in Supramolecular Logic

Vishnu Verman Rajasekaran,  Sohom Kundu,  Debabrata Mondal,  Prof. Dr. Michael
Schmittel

ChemSystemsChem  First Published: 05 July 2023

A three-component molecular ensemble consisting of a constitutionally dynamic cage, a
rotaxane and a luminophore acts as a signal transducer which assimilates three input
signals, i. e., Zn , H , and Cu , to perform two individual logic operations.
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Design and Application of Peptide-Mimic Phosphonium Salt Catalysts in
Asymmetric Synthesis

Dr. Siqiang Fang,  Zanjiao Liu,  Tianli Wang

Angewandte Chemie International Edition  First Published: 05 July 2023

Peptide-mimic phosphonium salt catalysts, a judicious combination of ion-pair elements
with peptide scaffolds that bear multiple hydrogen-bonding donors, have captivated
considerable attention for their unprecedented performance in a plethora of
enantioselective transformations, in many cases enabling never-before-seen patterns of
reactivity and selectivity. In this context, we provide a succinct overview of recent
progress in this field.
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Diastereo- and Enantioselective Organocatalytic Synthesis of
Spirocyclopropyl Pyrazolones
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Chiral Phosphoric Acid-Catalyzed Enantioselective Synthesis of Axially Chiral
Compounds Involving Indole Derivatives

Dr. Jun Kee Cheng,  Prof. Bin Tan

The Chemical Record  First Published: 26 June 2023

Indoles serve as versatile building blocks in constructing various axially chiral
scaffolds in the presence of chiral phosphoric acid catalysts. The transformations are
enabled by tunability of both indole substrates and catalysts for high chemo-, regio- and
atroposelectivities.
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Organocatalytic (1+4)-Annulations of MBH Adducts with Electron-Deficient
Systems

Dr. Xuling Chen,  Prof. Dr. Pengfei Li

The Chemical Record  First Published: 09 June 2023

Recent advances in organocatalytic (1+4)-annulations of MBH adducts with four-atom
synthons has been summarised for the construction of functionalized five-membered
carbo- and heterocycles.
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