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Remote Allylation of Unactivated C(sp3)–H Bonds Triggered by Photogenerated Amidyl 
Radicals 
Bin Xu and Uttam K. Tambar* (uttam.tambar@utsouthwestern.edu) 
ACS Catal. 2019, 9, 4627–4631. DOI:  10.1021/acscatal.9b00563 

 
Abstract:  The allylation reaction is a highly versatile transformation in chemical synthesis.  While many elegant direct 
C(sp2)–H allylation reactions have been developed, the direct allylation of unactivated C(sp3)–H bonds is 
underdeveloped.  By applying photoredox catalysis and a [1,5]-HAT process, herein we report a direct allylation of 
unactivated C(sp3)–H bonds.  This photocatalyzed transformation is tolerant of several functional groups in the amide 
and allylic chloride substrates.  Various allyl-substituted amide products were obtained with good yields and high d-
selectivity. 
              
The Ambidextrous Pictet–Spengler Reaction:  Access to the (+)- or (–)-Enantiomers of the 
Bioactive C-19 Methyl-Substituted Sarpagine/Macroline/Ajmaline Alkaloids from Either 
D- or L-Tryptophan 
M. Toufiqur Rahman and James M. Cook* (capncook@uwm.edu) 
Synthesis 2019, 51, 1980–1988. DOI:  10.1055/s-0037-1610687 

 
Abstract:  Depicted in the following is the proof of concept, which is important to illustrate the full potential of the 
ambidextrous Pictet–Spengler (P-S) reaction.  Previously, both D-tryptophan and L-tryptophan were employed to 
synthesize the key intermediates toward the natural enantiomers of C-19 methyl-substituted alkaloids.  Now the 
enantiomeric series of the same key intermediates could also be synthesized from both D- or L-tryptophan in high yield 
and optical purity via this P-S/Dieckmann protocol.  One can make either the natural or the unnatural alkaloids from 
either of the chiral starting amino acid esters, stereo- and enantiospecifically for biological screening. 
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Facile Synthesis of Onychines 
Mao Arita, Soichi Yokoyama, Haruyasu Asahara, and Nagatoshi Nishiwaki* 
(nishiwaki.nagatoshi@kochi-tach.ac.jp) 
Synthesis 2019, 51, 2007–2013. DOI:  10.1055/s-0037-1612058 

 
Abstract:  The FeCl3-mediated condensation of an a-phenylenamino ester and an enone proceeds efficiently to afford 
a 2-phenylnicotinate.  The subsequent intramolecular Friedel–Crafts reaction yielded an onychine framework.  
Modifications at the 2-, 3-, and 8-positions of the onychine framework were easily achieved by altering the enamino 
esters and enones, which facilitated the discovery of potentially bioactive compounds. 
              
Modern Applications of Cycloaddition Chemistry 
Editor:  Paolo Quadrelli (paolo.quadrelli@unipv.it) 
Elsevier, 2019, 352 pages. ISBN:  978-0-12-815273-7 

 
Abstract:  Modern Applications of Cycloaddition Chemistry examines this mature area of organic chemistry, with special 
attention toward cycloadditions in synthetic and mechanistic applications in modern organic chemistry.  While many 
books dedicated to cycloaddition reactions deal with the synthesis of heterocycles, general organic synthesis 
applications, specific applications in natural product synthesis or describe the use of a class of organic compounds as 
partners in the cycloaddition reactions, this work sheds new light on pericyclic reactions by demonstrating how these 
valuable tools elegantly solve synthetic and mechanistic problems in modern organic chemistry.  The work examines 
how pericyclic reactions have been extensively applied to different chemistry areas, such as chemical biology, biological 
processes, catalyzed cycloaddition reactions, delivery of antiviral or anticancer drugs, targeting of biological active 
molecules, and material chemistry with applications in medicine, photovoltaic processes, photochemistry, energy 
harvesting, and more.  A unifying overview of the topic offers a solid background for future development in these areas 
as well as other subjects.  This work will be useful for organic chemists who deal with organic chemistry, medicinal 
chemistry, agrochemistry, and materials chemistry.  
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Visible Light-Mediated Synthesis of Enantiopure g-Cyclobutane Amino and 3-
(Aminomethyl)-5-phenylpentanoic Acids 
Sabine Kerres, Eva Plut, Simon Malcherek, Julia Rehbein,* and Oliver Reiser* 
(julia.rehbein@chemie.uni-regensburg.de or oliver.reiser@chemie.uni-regensburg.de) 
Adv. Synth. Catal. 2019, 361, 1400–407. DOI:  10.1002/adsc.201801413 

 
Abstract:  A visible light-mediated [2+2] photocycloaddition of amide-linked dienes using [Ir(dtb-bpy)(dF(CF3)ppy)2]PF6 
as triplet sensitizer was applied to generate a variety of N-tert-butyl, N-benzyl- and N-tert-butoxycarbonyl-protected 3-
azabicyclo-[3.2.0]heptan-2-ones in good yields and with good diastereoselectivity.  Density functional theory 
calculations shed light on the conformational prerequisites for the [2+2] photocycloaddition.  The bicyclic key structures 
could be readily transformed into g-cyclobutane amino acids.  For the obtained racemic 3-phenyl-2-aminocyclobutane-
1-carboxylic acid the resolution with chiral oxazolidin-2-one is demonstrated to allow access to both enantiomers.  
Alternatively, a chiral auxiliary approach led as well to the enantiomerically pure target compound.  Finally, the synthesis 
of either enantiomer of 3-(aminomethyl)-5-phenylpentanoic acid, the racemate being described as an anticonvulsant, 
is described. 
              
Regio- and Stereoselective Synthesis of Functionalized Dihydropyridines, Pyridines, and 
2H-Pyrans:  Heck Coupling of Monocyclopropanated Heterocycles 
Julietta Yedoyan, Nikolai Wurzer, Urszula Klimczak, Thomas Ertl, and Oliver Reiser* 
(oliver.reiser@chemie.uni-regensburg.de) 
Angew. Chem. Int. Ed. 2019, 58, 3594–3598. DOI:  10.1002/anie.201813716 

 
Abstract:  The palladium-catalyzed coupling between aryl halides and monocyclopropanated pyrroles or furans has 
been developed leading to valuable six-membered N- and O-heterocycles.  As the key step, a selective cleavage of 
the non-activated endocyclic C–C bond of the 2-heterobicyclo-[3.1.0]hexane framework is achieved.  The developed 
method offers an access to highly functionalized piperidines, pyridines and pyrans that are challenging to access by 
traditional methods. 
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Copper’s Rapid Ascent in Visible-Light Photoredox Catalysis 
Asik Hossain, Aditya Bhattacharyya, Oliver Reiser* (oliver.reiser@chemie.uni-regensburg.de) 
Science 2019, 364, eaav9713 (1–11). DOI:  10.1126/science.aav9713 

 
Abstract:  Visible-light photoredox catalysis offers a unique activation mode complementary to thermal transition-metal 
catalyzed reactions.  The vast majority of photoredox processes capitalizes on precious metal ruthenium(II) or 
iridium(III) complexes that serve as single electron reductants or oxidants in their photoexcited states.  As a low-cost 
alternative, organic dyes are also frequently used but in general suffer from lower photostability.  Copper-based 
photocatalysts are rapidly emerging, offering not only economic and ecological advantages, but also a variety of 
otherwise inaccessible inner sphere mechanisms, which have been successfully applied to challenging 
transformations.  Moreover, the combination of conventional photocatalysts with copper(I) or copper(II) salts has 
emerged as an efficient dual catalytic system for cross-coupling reactions. 
              
Unusual Formation of Cyclopenta[b]indoles from 3-Indolylmethanols and Alkynes 
Soniya Gandhi and Beeraiah Baire* (beeru@iitm.ac.in) 
J. Org. Chem. 2019, 84, 3904–3918. DOI:  10.1021/acs.joc.8b03027 

 
Abstract:  An acid promoted, synthesis of cyclopenta[b]indole frameworks from 3-indolylmethanols and alkynes has 
been reported.  The overall transformation represents a formal [3+2] annulation via rearrangement.  This protocol 
showed good generality for the carbinol substrates as well as alkynes and allowed the generation of structurally diverse 
cyclopenta[b]indoles.  Terminal alkynes, dialkyl substituted internal alkynes and alkynes with electron deficient 
substituents were found to be not suitable for this transformation.  Similarly, N-Ts and N-Boc groups were compatible 
with reaction conditions, whereas N-Ac, and N-Tf failed to undergo this reaction.  Isolation of vinyl chloride intermediate 
suggested the involvement of a vinylic carbocation intermediate.  A mechanism has been proposed involving a ring 
opening-ring closing cascade followed by a 1,3-indole migration process, via a spirocyclobutene intermediate.   
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The Chemistry of Thieno[c]pyrrolones, Dihydrothieno[c]pyrrolones, and Their Fused 
Derivatives 
Andrew D. Harper and R. Alan Aitken* (raa@st-and.ac.uk) 
Adv. Heterocycl. Chem. 2019, 127, 227–314. DOI:  10.1016/bs.aihch.2018.09.001 

 
Abstract:  The chemistry of the known thieno[c]pyrrolones and dihydrothieno[c]pyrrolones as well as ring-fused analogs 
is reviewed up to mid-2018 with 120 literature references.  For each system, the properties, reactivity, synthesis, and 
applications are systematically covered.  The compounds covered in this chapter contain two fused five-membered 
rings with a sulfur atom in one ring, a nitrogen atom which is remote from the ring junction in the other, and then, 
additionally, a single carbonyl group which can be in either ring.  Depending on the relative arrangement of the 
heteroatoms and the carbonyl group, the fully unsaturated compounds can contain either three or two endocyclic double 
bonds and, consequently, the dihydro derivatives have either two or one.  All these systems are included, together with 
cases where the thienopyrrolone forms part of a larger fused system. 
              
Green Methodologies for Copper(I)-Catalyzed Azide-Alkyne Cycloadditions:  A 
Comparative Study 
Marissa Trujillo, Clayton Hull-Crew, Andrew Outlaw, Kevin Stewart, Loren Taylor, Laura George, 
Allison Duensing, Breanna Tracey, and Allen Schoffstall* (aschoffs@uccs.edu) 
Molecules 2019, 24, 973 (1–12). DOI:  10.3390/molecules24050973 

 
Abstract:  Successful copper(I)-catalyzed azide-alkyne cycloaddidon (CuAAC) reactions may be achieved by several 
methods.  In this paper, four synthetic protocols were performed for direct comparison of time required for the synthesis, 
yield, and purity of the 1H-1,2,3-triazole products.  The methods with Cu(I) catalysts were conventional, microwave 
heating, solvent-free, and a method using glycerol solvent.  The compounds synthesized in this paper were known non-
fluorinated triazoles and new fluorinated triazoles.  The results lead to the conclusion that the microwave method should 
be strongly considered for CuAAC syntheses.  
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