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Real-Time Control of the Enantioselectivity of a Supramolecular Catalyst Allows Selecting the 
Configuration of Consecutively Formed Stereogenic Centers 

Dr. Jeremy M. Zimbron, Dr. Xavier Caumes, Yan Li, Prof. Christophe M. Thomas, Dr. Matthieu Raynal and Dr. Laurent 
Bouteiller 

Angew. Chem. Int. Ed. 2017, 56(45), 14016 

 
 
 
 
 
 
 
 
 
 
Abstract 

The enantiomeric state of a supramolecular copper catalyst can be switched in situ in ca. five seconds. 

The dynamic property of the catalyst is provided by the non-covalent nature of the helical assemblies 

supporting the copper centers. These assemblies are formed by mixing an achiral benzene-1,3,5-

tricarboxamide (BTA) phosphine ligand (for copper coordination) and both enantiomers of a chiral 

phosphine-free BTA co-monomer (for chirality amplification). The enantioselectivity of the 

hydrosilylation reaction is fixed by the BTA enantiomer in excess, which can be altered by simple BTA 

addition. As a result of the complete and fast stereochemical switch, any combination of the 

enantiomers was obtained during the conversion of a mixture of two substrates. 

 

 
Single-Atom Electrocatalysts 

Dr. Chengzhou Zhu, Shaofang Fu, Qiurong Shi, Dr. Dan Du and Prof. Yuehe Lin 

Angew. Chem. Int. Ed. 2017, 56(45), 13944 

 
 
 
 
 
 
 
 
Abstract 

 
Recent years have witnessed a dramatic increase in the production of sustainable and renewable 
energy. However, the electrochemical performances of the various systems are limited, and there is 
an intensive search for highly efficient electrocatalysts by more rational control over the size, shape, 
composition, and structure. Of particular interest are the studies on single-atom catalysts (SACs), 
which have sparked new interests in electrocatalysis because of their high catalytic activity, stability, 
selectivity, and 100 % atom utilization. In this Review, we introduce innovative syntheses and 
characterization techniques for SACs, with a focus on their electrochemical applications in the oxygen 
reduction/evolution reaction, hydrogen evolution reaction, and hydrocarbon conversion reactions for 
fuel cells (electrooxidation of methanol, ethanol, and formic acid). The electrocatalytic performance is 
further considered at an atomic level and the underlying mechanisms are discussed. The ultimate goal 
is the tailoring of single atoms for electrochemical applications. 

 

http://onlinelibrary.wiley.com/doi/10.1002/anie.201706757/full
http://onlinelibrary.wiley.com/doi/10.1002/anie.201703864/full
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Visible Light-Induced Room-Temperature Heck Reaction of Functionalized Alkyl Halides with 
Vinyl Arenes/Heteroarenes  

Daria Kurandina, Marvin Parasram and Prof. Vladimir Gevorgyan 

Angew. Chem. Int. Ed. 2017, 56(45), 14212 

 

Abstract 
 
The first visible light-induced Pd-catalyzed Heck reaction of α-heteroatom substituted alkyl iodides and 
-bromides with vinyl arenes/heteroarenes has been developed. This transformation efficiently 
proceeds at room temperature and enables synthesis of valuable functionalized allylic systems, such 
as allylic silanes, boronates, germanes, stannanes, pivalates, phosphonates, phthalimides, and 
tosylates from the corresponding α-substituted methyl iodides. Notably, synthesis of the latter 
substrates failed under existing thermally induced Pd-catalyzed conditions, which highlights the 
importance of visible light for this transformation. 

 

 

 
Low-Temperature Reductive Aminolysis of Carbohydrates to Diamines and Aminoalcohols by 
Heterogeneous Catalysis 

Michiel Pelckmans, Walter Vermandel, Dr. Frederik Van Waes, Dr. Kristof Moonen and Prof. Dr. Bert F. Sels 

Angew. Chem. Int. Ed. 2017, 56(46), 14540 

 

 

 
 
 
 
Abstract 
 
Short amines, such as ethanolamines and ethylenediamines, are important compounds in today's bulk 
and fine chemicals industry. Unfortunately, current industrial manufacture of these chemicals relies on 
fossil resources and requires rigorous safety measures when handling explosive or toxic 
intermediates. Inspired by the elegant working mechanism of aldolase enzymes, a novel 
heterogeneously catalyzed process—reductive aminolysis—was developed for the efficient production 
of short amines from carbohydrates at low temperature. High-value bio-based amines containing a 
bio-derived C2 carbon backbone were synthesized in one step with yields up to 87 C%, in the absence 
of a solvent and at a temperature below 405 K. A wide variety of available primary and secondary 
alkyl- and alkanolamines can be reacted with the carbohydrate to form the corresponding C2-diamine. 
The presented reductive aminolysis is therefore a promising strategy for sustainable synthesis of 
short, acyclic, bio-based amines. 
 

http://onlinelibrary.wiley.com/doi/10.1002/anie.201706554/full
http://onlinelibrary.wiley.com/doi/10.1002/anie.201708216/full
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Nickel-Catalyzed N-Alkylation of Acylhydrazines and Arylamines Using Alcohols and 
Enantioselective Examples 

Dr. Peng Yang, Caili Zhang, Dr. Yu Ma, Caiyun Zhang, Aijie Li, Prof. Dr. Bo Tang and Prof. Dr. Jianrong Steve Zhou 

Angew. Chem. Int. Ed. 2017, 56(46), 14702 

 
 
 
 
 
Abstract 
 
A borrowing-hydrogen reaction between amines and alcohols is an atom-economic way to prepare 
alkylamines, ideally with water as the sole byproduct. Herein, nickel catalysts are used for direct N-
alkylation of hydrazides and arylamines using racemic alcohols. Moreover, a nickel catalyst of (S)-
binapine was used for an asymmetric N-alkylation of benzohydrazide with racemic benzylic alcohols. 

 

 

 
Alkynylation of Csp2 (O)–H Bonds Enabled by Photoredox-Mediated Hydrogen-Atom Transfer  

Satobhisha Mukherjee, R. Aleyda Garza-Sanchez, Adrian Tlahuext-Aca and Prof. Dr. Frank Glorius 

Angew. Chem. Int. Ed. 2017, 56(46), 14723 

 

 
 
 
 
 
 
Abstract 
 
The development of new hydrogen-atom transfer (HAT) strategies within the framework of photoredox 

catalysis is highly appealing for its power to activate a desired C−H bond in the substrate leading to its 

selective functionalization. Reported here is the first photoredox-mediated hydrogen-atom transfer 

method for the efficient synthesis of ynones, ynamides, and ynoates with high regio- and 

chemoselectivity by direct functionalization of Cmath formula (O)−H bonds. The broad synthetic 

application of this method has been demonstrated by the selective functionalization of C(O)−H bonds 

within complex molecular scaffolds. 

 

  

http://onlinelibrary.wiley.com/doi/10.1002/anie.201708949/full
http://onlinelibrary.wiley.com/doi/10.1002/anie.201708037/full
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Experimental and Computational Study of an Unexpected Iron-Catalyzed Carboetherification by 
Cooperative Metal and Ligand Substrate Interaction and Proton Shuttling  

Dr. Osama El-Sepelgy, Aleksandra Brzozowska, Dr. Luis Miguel Azofra, Yoon Kyung Jang, Prof. Dr. Luigi Cavallo and Prof. Dr. 
Magnus Rueping 

Angew. Chem. Int. Ed. 2017, 56(47), 14863 

 
 
 
 
 
 
 
 
 
 
Abstract 

 
An iron-catalyzed cycloisomerization of allenols to deoxygenated pyranose glycals has been 
developed. Combined experimental and computational studies show that the iron complex exhibits a 
dual catalytic role in that the non-innocent cyclopentadienone ligand acts as proton shuttle by initial 
hydrogen abstraction from the alcohol and by facilitating protonation and deprotonation events in the 
isomerization and demetalation steps. Molecular orbital analysis provides insight into the unexpected 
and selective formation of the 3,4-dihydro-2H-pyran. 

 

 
Selective Utilization of the Methoxy Group in Lignin to Produce Acetic Acid (pages 14868–
14872) 

Dr. Qingqing Mei, Prof. Dr. Huizhen Liu, Dr. Xiaojun Shen, Dr. Qinglei Meng, Dr. Hangyu Liu, Prof. Dr. Junfeng Xiang and Prof. 
Dr. Buxing Han 

Angew. Chem. Int. Ed. 2017, 56(47), 14868 

 

 

 

 
 
 
Abstract 
 
Selective transformation of lignin into a valuable chemical is of great importance and challenge owing 

to its complex structure. Herein, we propose a strategy for the transformation of methoxy group (-

OCH3) which is abundant in lignin into pure highly valuable chemicals. As an example to apply this 

strategy, a route to produce acetic acid with high selectivity by conversion of methoxy group of lignin 

was developed. It was demonstrated that the methoxy group in lignin could react with CO and water to 

generate acetic acid over RhCl3 in the presence of a promoter. The conversions of methoxy group in 

the kraft lignin and organosolv lignin reached 87.5 % and 80.4 %, respectively, and no by-product was 

generated. This work opens the way to produce pure chemicals using lignin as the feedstock. 

 

 

http://onlinelibrary.wiley.com/doi/10.1002/anie.201708240/full
http://onlinelibrary.wiley.com/doi/10.1002/anie.201706846/full
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Visible-Light-Initiated Manganese Catalysis for C−H Alkylation of Heteroarenes: Applications 
and Mechanistic Studies  

Dr. Philippe Nuhant, Dr. Martins S. Oderinde, Dr. Julien Genovino, Antoine Juneau, Yohann Gagné, Dr. Christophe Allais, Dr. 
Gary M. Chinigo, M. Sc. Chulho Choi, Neal W. Sach, Louise Bernier, Dr. Yvette M. Fobian, Mark W. Bundesmann, Bhagyashree 
Khunte, Prof. Mathieu Frenette and Dr. Olugbeminiyi O. Fadeyi 

Angew. Chem. Int. Ed. 2017, 56(48), 15309 

 
 
 
 
 
Abstract 
 
A visible-light-driven Minisci protocol that employs an inexpensive earth-abundant metal catalyst, 

decacarbonyldimanganese Mn2(CO)10, to generate alkyl radicals from alkyl iodides has been 

developed. This Minisci protocol is compatible with a wide array of sensitive functional groups, 

including oxetanes, sugar moieties, azetidines, tert-butyl carbamates (Boc-group), cyclobutanes, and 

spirocycles. The robustness of this protocol is demonstrated on the late-stage functionalization of 

complex nitrogen-containing drugs. Photophysical and DFT studies indicate a light-initiated chain 

reaction mechanism propagated by .Mn(CO)5. The rate-limiting step is the iodine abstraction from an 

alkyl iodide by .Mn(CO)5. 

 

An Easy-to-Machine Electrochemical Flow Microreactor: Efficient Synthesis of Isoindolinone 
and Flow Functionalization 

Ana A. Folgueiras-Amador, Kai Philipps, Sébastien Guilbaud, Jarno Poelakker and Prof. Dr. Thomas Wirth 

Angew. Chem. Int. Ed. 2017, 56(48), 15446 

 

Abstract 
 
Flow electrochemistry is an efficient methodology to generate radical intermediates. An 

electrochemical flow microreactor has been designed and manufactured to improve the efficiency of 

electrochemical flow reactions. With this device only little or no supporting electrolytes are needed, 

making processes less costly and enabling easier purification. This is demonstrated by the facile 

synthesis of amidyl radicals used in intramolecular hydroaminations to produce isoindolinones. The 

combination with inline mass spectrometry facilitates a much easier combination of chemical steps in a 

single flow process. 

 

  

http://onlinelibrary.wiley.com/doi/10.1002/anie.201707958/full
http://onlinelibrary.wiley.com/doi/10.1002/anie.201709717/full
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Selective Activation of C−H Bonds in a Cascade Process Combining Photochemistry and 
Biocatalysis 

Dr. Wuyuan Zhang, Bastien O. Burek, Dr. Elena Fernández-Fueyo, Prof. Dr. Miguel Alcalde, Dr. Jonathan Z. Bloh and Dr. Frank 
Hollmann 

Angew. Chem. Int. Ed. 2017, 56(48), 15451 

 

Abstract 
 
Selective oxyfunctionalizations of inert C−H bonds can be achieved under mild conditions by using 
peroxygenases. This approach, however, suffers from the poor robustness of these enzymes in the 
presence of hydrogen peroxide as the stoichiometric oxidant. Herein, we demonstrate that inorganic 
photocatalysts such as gold–titanium dioxide efficiently provide H2O2 through the methanol-driven 
reductive activation of ambient oxygen in amounts that ensure that the enzyme remains highly active 
and stable. Using this approach, the stereoselective hydroxylation of ethylbenzene to (R)-1-
phenylethanol was achieved with high enantioselectivity (>98 % ee) and excellent turnover numbers 
for the biocatalyst (>71 000). 
 
 
 

  

http://onlinelibrary.wiley.com/doi/10.1002/anie.201708668/full
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A Fusion of Biomimetic Fuel and Solar Cells Based on Hydrogenase, Photosystem II, and 
Cytochrome c Oxidase 

 
Dr. Mitsuhiro Kikkawa, Dr. Takeshi Yatabe, Dr. Takahiro Matsumoto, Dr. Ki-Seok Yoon, Dr. Kazuharu Suzuki, Dr. Takao 
Enomoto, Prof. Kenji Kaneko and Prof. Seiji Ogo 
 
ChemCatChem  2017, 9(21), 4024 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
 
We report an Ir complex as an anode catalyst capable of switching between a hydrogenase-type fuel-
cell mode and a photosystem II-type solar-cell mode. This catalyst is connected to carbon-black-
supported platinum as a cathode catalyst, which reduces dioxygen in a manner analogous to 
cytochrome c oxidase. Together, they make a system capable of switching between the two modes. 
 
 
 

 
 
 
Efficient Production of Biomass-Derived C4 Chiral Synthons in Aqueous Solution 
 
Shaoying Lin, Xiao Guo, Kai Qin, Lei Feng, Prof. Yahong Zhang and Prof. Yi Tang 
 
ChemCatChem  2017, 9(22), 4179 

 
 

 
 
 

Abstract 
 

Carbohydrates are expected to replace petroleum and to become the base of industrial chemistry. 
Chirality is one particular area in which carbohydrates have a special potential advantage over 
petroleum resources. Herein, we report a catalytic approach for the direct production of d-tetroses [i.e., 
d-(−)-erythrose and d-(+)-erythrulose] from d-hexoses through a fast retro-aldol process at 190 °C that 
achieves a yield of 46 % and completely retains the chiral centers in the final chiral synthon. The d-
tetrose products were further converted into their derivatives, thereby accomplishing transfer of 
chirality from natural chiral hexoses to high-value-added chiral chemicals. Our results also suggest 
that the product distribution for the conversion of d-hexoses was determined by their isomerization and 
epimerization trends that competed with their corresponding retro-aldol condensation processes. 
 
 
 

http://onlinelibrary.wiley.com/doi/10.1002/cctc.201700995/full
http://onlinelibrary.wiley.com/doi/10.1002/cctc.201700944/full
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Tunneling Control of Chemical Reactions: The Third Reactivity Paradigm 

Peter R. Schreiner 

J. Am. Chem. Soc., 2017, 139 (43), pp 15276–15283 

 

This Perspective describes the emergence of tunneling control as a new reactivity paradigm in 
chemistry. The term denotes a tunneling reaction that passes through a high but narrow potential 
energy barrier, leading to formation of a product that would be disfavored if the reaction proceeded by 
passage over kinetic barriers rather than through them. This reactivity paradigm should be considered 
along with thermodynamic and kinetic control as a factor that can determine which of two or more 
possible products is likely to be the one obtained. Tunneling control is a concept that can provide a 
deep and detailed understanding of a variety of reactions that undergo facile (and possibly 
unrecognized) tunneling. 

Stereospecific Allylic Functionalization: The Reactions of Allylboronate Complexes with 
Electrophiles 

Cristina García-Ruiz†, Jack L.-Y. Chen†, Christopher Sandford† , Kathryn Feeney†, Paula Lorenzo†, Guillaume Berionni‡ , 

Herbert Mayr‡ , and Varinder K. Aggarwal* 

J. Am. Chem. Soc., 2017, 139 (43), pp 15324–15327 

 

Allylboronic esters react readily with carbonyls and imines (π-electrophiles), but are unreactive toward 
a range of other electrophiles. By addition of an aryllithium, the corresponding allylboronate complexes 
display enhanced nucleophilicity, enabling addition to a range of electrophiles (tropylium, 
benzodithiolylium, activated pyridines, Eschenmoser’s salt, Togni’s reagent, Selectfluor, diisopropyl 
azodicarboxylate (DIAD), MeSX) in high regio- and stereocontrol. This protocol provides access to key 
new functionalities, including quaternary stereogenic centers bearing moieties such as fluorine and the 
trifluoromethyl group. The allylboronate complexes were determined to be 7 to 10 orders of magnitude 
more reactive than the parent boronic ester. 
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Design of Wall-Destructive but Membrane-Compatible Solvents 

Kosuke Kuroda,*,† Heri Satria,†,‡ Kyohei Miyamura,† Yota Tsuge,§ Kazuaki Ninomiya,§ and Kenji Takahashi 

J. Am. Chem. Soc., 2017, 139 (45), pp 16052–16055 

 

We report an extremely biocompatible solvent for plant cell walls based on a polar liquid zwitterion that 
dissolves cellulose, the most recalcitrant component of the plant cell walls. The polar liquid zwitterion 
does not affect the viability and activity of Escherichia coli, even at high concentrations. We 
demonstrate conversion of cell walls to ethanol via a starch-like process, namely successive 
dissolution, hydrolysis and fermentation in the same reaction pot. 

Cation Radical Accelerated Nucleophilic Aromatic Substitution via Organic Photoredox 
Catalysis 

Nicholas E. S. Tay and David A. Nicewicz 

J. Am. Chem. Soc., 2017, 139 (45), pp 16100–16104 

 

Nucleophilic aromatic substitution (SNAr) is a direct method for arene functionalization; however, it can 
be hampered by low reactivity of arene substrates and their availability. Herein we describe a cation 
radical-accelerated nucleophilic aromatic substitution using methoxy- and benzyloxy-groups as 
nucleofuges. In particular, lignin-derived aromatics containing guaiacol and veratrole motifs were 
competent substrates for functionalization. We also demonstrate an example of site-selective 
substitutive oxygenation with trifluoroethanol to afford the desired trifluoromethylaryl ether. 

Direct Synthesis of Benzimidazoles by Dehydrogenative Coupling of Aromatic Diamines and 
Alcohols Catalyzed by Cobalt 

Prosenjit Daw, Yehoshoa Ben-David, and David Milstein 

ACS Catal., 2017, 7 (11), pp 7456–7460 

 

Herein, we present the base-metal-catalyzed dehydrogenative coupling of primary alcohols and 
aromatic diamines to selectively form functionalized 2-substituted benzimidazoles, liberating water and 
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hydrogen gas as the sole byproducts. The reaction is catalyzed by pincer complexes of Earth-
abundant cobalt under base-free conditions. 

The Positive Role of Hydrogen on the Dehydrogenation of Propane on Pt(111) 

Stephanie Saerens, Maarten K. Sabbe, Vladimir V. Galvita, Evgeniy A. Redekop, Marie-Françoise Reyniers, and Guy B. Marin 

ACS Catal., 2017, 7 (11), pp 7495–7508 

 

Propane dehydrogenation on a Pt-based catalyst can be accelerated by cofeeding hydrogen. An 
extensive reaction network for propane dehydrogenation on Pt(111), including side reactions and deep 
dehydrogenation reactions, is proposed to explain the effect of cofeeding hydrogen. Simulations at 
873 K and 1 bar total pressure reproduce the experimental trends at increasing H2/C3H8 inlet ratios 
and allow exploration of the origin of the positive effect of cofeeding hydrogen. Increasing hydrogen 
pressure leads to a lower coverage of deeply dehydrogenated coke precursors on the surface: in 
particular, CCH3 (ethylidyne) and CH (methylidyne). In addition, it increases hydrogen coverage, 
which decreases the propylene adsorption strength while the energy barriers for the further 
dehydrogenation of propylene increase. The combined effect of a decreasing coke precursor 
coverage, facilitated propylene desorption, and increasing deep dehydrogenation barriers explains the 
higher catalytic activity when hydrogen is cofed. 

Catalytic Hydrogenolysis of Lignins into Phenolic Compounds over Carbon Nanotube 
Supported Molybdenum Oxide 

Ling-Ping Xiao, Shuizhong Wang, Helong Li, Zhaowei Li, Zheng-Jun Shi, Liang Xiao, Run-Cang Sun, Yunming Fang, and 

Guoyong Song 

ACS Catal., 2017, 7 (11), pp 7535–7542 

 

Lignin represents the most abundant source of renewable aromatic resources, and the 
depolymerization of lignin has been identified as a prominent challenge to produce low-molecular-
mass aromatic chemicals. Herein, we report a nanostructured MoOx/CNT, which can serve as an 
efficient catalyst in hydrogenolysis of enzymatic mild acidolysis lignins (EMALs) derived from various 
lignocellulosic biomass, thus giving monomeric phenols in high yields (up to 47 wt %). This catalyst 
showed high selectivity toward phenolic compounds having an unsaturated substituent, because the 
cleavage of C–O bonds in β-O-4 units is prior to reduction of double bonds by MoOx/CNT under a H2 
atmosphere, which was confirmed by examination of lignin model compound reactions. The effects of 
some key parameters such as the influence of solvent, temperature, reaction time, and catalyst 
recyclability were also examined in view of monomer yields and average molecular weight. This 
method constitutes an economically responsible pathway for lignin valorization, which is comparable to 
the performance of precious-metal catalytic systems in terms of activity, reusability, and biomass 
feedstock compatibility. 
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Direct, enantioselective α-alkylation of aldehydes using simple olefins 

Andrew G. Capacci, Justin T. Malinowski, Neil J. McAlpine, Jerome Kuhne & David W. C. MacMillan* 

NATURE CHEMISTRY, 2017, 9, 1073 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
 
Although the α-alkylation of ketones has already been established, the analogous reaction 

using aldehyde substrates has proven surprisingly elusive. Despite the structural 

similarities between the two classes of compounds, the sensitivity and unique reactivity of 

the aldehyde functionality has typically required activated substrates or specialized 

additives. Here, we show that the synergistic merger of three catalytic processes—

photoredox, enamine and hydrogen-atom transfer (HAT) catalysis—enables an 

enantioselective α-aldehyde alkylation reaction that employs simple olefins as coupling 

partners. Chiral imidazolidinones or prolinols, in combination with a thiophenol, iridium 

photoredox catalyst and visible light, have been successfully used in a triple catalytic 

process that is temporally sequenced to deliver a new hydrogen and electron-borrowing 

mechanism. This multicatalytic process enables both intra- and intermolecular aldehyde α-

methylene coupling with olefins to construct both cyclic and acyclic products, respectively. 

With respect to atom and step-economy ideals, this stereoselective process allows the 

production of high-value molecules from feedstock chemicals in one step while consuming 

only photons. 

 

 

 

 
 

https://www.nature.com/articles/nchem.2797
https://www.nature.com/articles/nchem.2797/figures/1
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Bifluoride-catalysed sulfur(VI) fluoride exchange reaction for the synthesis of 
polysulfates and polysulfonatese 
 
Bing Gao, Linda Zhang, Qinheng Zheng, Feng Zhou, Liana M. Klivansky, Jianmei Lu, Yi Liu, Jiajia Dong, Peng 

Wu & K. Barry Sharpless* 

NATURE CHEMISTRY, 2017, 9,1083  

 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
 

Polysulfates and polysulfonates possess exceptional mechanical properties making them 

potentially valuable engineering polymers. However, they have been little explored due to 

a lack of reliable synthetic access. Here we report bifluoride salts (Q+[FHF]–, where 

Q+represents a wide range of cations) as powerful catalysts for the sulfur(VI) fluoride 

exchange (SuFEx) reaction between aryl silyl ethers and aryl fluorosulfates (or alkyl 

sulfonyl fluorides). The bifluoride salts are significantly more active in catalysing the 

SuFEx reaction compared to organosuperbases, therefore enabling much lower catalyst-

loading (down to 0.05 mol%). Using this chemistry, we are able to prepare polysulfates 

and polysulfonates with high molecular weight, narrow polydispersity and excellent 

functional group tolerance. The process is practical with regard to the reduced cost of 

catalyst, polymer purification and by-product recycling. We have also observed that the 

process is not sensitive to scale-up, which is essential for its future translation from 

laboratory research to industrial applications. 
 
 
 
 
 
 
 
 
 
 
 

 

https://www.nature.com/articles/nchem.2796
https://www.nature.com/articles/nchem.2796/figures/1
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CO- and HCl-free synthesis of acid chlorides from unsaturated hydrocarbons via 
shuttle catalysis 
 
Xianjie Fang, Bastien Cacherat & Bill Morandi* 
 

NATURE CHEMISTRY, 2017, 9, 1105 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
 
The synthesis of carboxylic acid derivatives from unsaturated hydrocarbons is an 

important process for the preparation of polymers, pharmaceuticals, cosmetics and 

agrochemicals. Despite its industrial relevance, the traditional Reppe-type carbonylation 

reaction using pressurized CO is of limited applicability to laboratory-scale synthesis 

because of: (1) the safety hazards associated with the use of CO, (2) the need for special 

equipment to handle pressurized gas, (3) the low reactivity of several relevant 

nucleophiles and (4) the necessity to employ different, often tailor-made, catalytic systems 

for each nucleophile. Herein we demonstrate that a shuttle-catalysis approach enables a 

CO- and HCl-free transfer process between an inexpensive reagent, butyryl chloride, and 

a wide range of unsaturated substrates to access the corresponding acid chlorides in 

good yields. This new transformation provides access to a broad range of carbonyl-

containing products through the in situ transformation of the reactive acid chloride 

intermediate. In a broader context, this work demonstrates that isodesmic shuttle-catalysis 

reactions can unlock elusive catalytic reactions. 
 

 

 

 

 

 

 
 

https://www.nature.com/articles/nchem.2798
https://www.nature.com/articles/nchem.2798/figures/1
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A new and selective cycle for dehydrogenation of linear and cyclic alkanes 
under mild conditions using a base metal 
 
Douglas P. Solowey, Manoj V. Mane, Takashi Kurogi, Patrick J. Carroll, Brian C. Manor, Mu-Hyun 
Baik & Daniel J. Mindiola* 
 
NATURE CHEMISTRY, 2017, 9, 1126 

 

 

 
 
 
 
 

 
 

 
 
 
 
 
 
 
Abstract 
 
Selectively converting linear alkanes to α-olefins under mild conditions is a highly 

desirable transformation given the abundance of alkanes as well as the use of olefins as 

building blocks in the chemical community. Until now, this reaction has been primarily the 

remit of noble-metal catalysts, despite extensive work showing that base-metal 

alkylidenes can mediate the reaction in a stoichiometric fashion. Here, we show how the 

presence of a hydrogen acceptor, such as the phosphorus ylide, when combined with the 

alkylidene complex (PNP)Ti=CHtBu(CH3) (PNP=N[2-P(CHMe2)2-4-methylphenyl]2
−), 

catalyses the dehydrogenation of cycloalkanes to cyclic alkenes, and linear alkanes with 

chain lengths of C4 to C8 to terminal olefins under mild conditions. This Article represents 

the first example of a homogeneous and selective alkane dehydrogenation reaction using 

a base-metal titanium catalyst. We also propose a unique mechanism for the transfer 

dehydrogenation of hydrocarbons to olefins and discuss a complete cycle based on a 

combined experimental and computational study. 

 

 

 
 

https://www.nature.com/articles/nchem.2795
https://www.nature.com/articles/nchem.2795
https://www.nature.com/articles/nchem.2795/figures/1
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Chromium complexes for luminescence, solar cells, photoredox catalysis, upconversion, and 
phototriggered NO release 

L. A. Büldt, O. S. Wenger 

Chemical Science 2017, 8, 7359. 

   

Abstract 

Some complexes of Cr(III) and Cr(0) have long been known to exhibit interesting photophysical and 
photochemical properties, but in the past few years important conceptual progress was made. This 
Perspective focuses on the recent developments of Cr(III) complexes as luminophores and dyes for 
solar cells, their application in photoredox catalysis, their use as sensitizers in upconversion processes, 
and their performance as photochemical nitric oxide sources. The example of a luminescent Cr(0) 
isocyanide complex illustrates the possibility of obtaining photoactive analogues of d6 metal complexes 
that are commonly made from precious metals such as Ru(II) or Ir(III). The studies highlighted herein 
illustrate the favorable excited-state properties of robust first-row transition metal complexes with broad 
application potential. 

 

 

 

 

 

 

 

 

 

 

 

 

http://pubs.rsc.org/en/Content/ArticleLanding/2017/SC/C7SC03372A#!divAbstract
http://pubs.rsc.org/en/Content/ArticleLanding/2017/SC/C7SC03372A#!divAbstract
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All-metal aromatic cationic palladium triangles can mimic aromatic donor ligands with Lewis 
acidic cations 

Y. Wang, A. Monfredini, P.-A- Deyris, F. Blanchard, E. Derat, G. Maestri, M. Malacria  

Chemical Science 2017, 8, 7394. 

  

Abstract 

We present that cationic rings can act as donor ligands thanks to suitably delocalized metal–metal bonds. This could grant 
parent complexes with the peculiar properties of aromatic rings that are crafted with main group elements. We assembled 
Pd nuclei into equilateral mono-cationic triangles with unhindered faces. Like their main group element counterparts and 
despite their positive charge, these noble-metal rings form stable bonding interactions with other cations, such as positively 
charged silver atoms, to deliver the corresponding tetranuclear dicationic complexes. Through a mix of modeling and 
experimental techniques we propose that this bonding mode is an original coordination-like one rather than a 4-centre–2-
electron bond, which have already been observed in three dimensional aromatics. The present results thus pave the way 
for the use of suitable metal rings as ligands. 

The photochemical alkylation and reduction of heteroarenes 

T. McCallum, S. P. Pitre, M. Morin, J. C. Scaiano, L. Barriault    

Chemical Science 2017, 8, 7412. 

 

Abstract 

The functionalization of heteroarenes has been integral to the structural diversification of medicinally 
active molecules such as quinolines, pyridines, and phenanthridines. Electron-deficient heteroarenes 
are electronically compatible to react with relatively nucleophilic free radicals such as hydroxyalkyl. 
However, the radical functionalization of such heteroarenes has been marked by the use of transition-
metal catalyzed processes that require initiators and stoichiometric oxidants. Herein, we describe the 
photochemical alkylation of quinolines, pyridines and phenanthridines, where through direct excitation 
of the protonated heterocycle, alcohols and ethers, such as methanol and THF, can serve as alkylating 
agents. We also report the discovery of a photochemical reduction of these heteroarenes using only 
iPrOH and HCl. Mechanistic studies to elucidate the underlying mechanism of these transformations, 
and preliminary results on catalytic methylations are also reported. 

http://pubs.rsc.org/en/Content/ArticleLanding/2017/SC/C7SC03475J#!divAbstract
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Laboratory-scale photoredox catalysis using hydrated electrons sustainably generated with a 
single green laser 

R. Naumann, C. Kerzig, M. Goez 

Chemical Science 2017, 8, 7510. 

   

Abstract 
 
The ruthenium-tris-bipyridyl dication as catalyst combined with the ascorbate dianion as bioavailable 
sacrificial donor provides the first regenerative source of hydrated electrons for chemical syntheses on 
millimolar scales. This electron generator is operated simply by illumination with a frequency-doubled 
Nd:YAG laser (532 nm) running at its normal repetition rate. Much more detailed information than by 
product studies alone was obtained by photokinetical characterization from submicroseconds (time-
resolved laser flash photolysis) up to one hour (preparative photolysis). The experiments on short 
timescales established a reaction mechanism more complex than previously thought, and proved the 
catalytic action by unchanged concentration traces of the key transients over a number of flashes so 
large that the accumulated electron total surpassed the catalyst concentration many times. Preparative 
photolyses revealed that the sacrificial donor greatly enhances the catalyst stability through quenching 
the initial metal-to-ligand charge-transfer state before destructive dd states can be populated from it, 
such that the efficiency of this electron generator is no longer limited by catalyst decomposition but by 
electron scavenging by the accumulating oxidation products of the ascorbate. Applications covered 
dechlorinations of selected aliphatic and aromatic chlorides and the reduction of a model ketone. All 
these substrates are impervious to photoredox catalysts exhibiting lower reducing power than the 
hydrated electron, but the combination of an extremely negative standard potential and a long 
unquenched life allowed turnover numbers up to 1400 with our method. 
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Toxicity of Metal Compounds: Knowledge and Myths 

K. S. Egorova, V. P. Ananikov 

Organometallics 2017, 36, 4071. 

   

Abstract 
 
Organometallic reagents and metal catalysts are used ubiquitously in academia and industry. Not 
surprisingly, the biological activity and environmental danger of metal compounds have become topics 
of outstanding importance. In spite of the rapid development of toxicology during the last decades, 
several common historically established “beliefs” are still frequently circulating in the organometallic 
community. In this Tutorial, we discuss existing opinions concerning (1) possibilities of toxicity 
measurements, (2) high toxicities of heavy-metal compounds, (3) correlation between the structure of a 
metal compound and its toxicity, (4) biological effect of direct/indirect contacts with metal compounds, 
and (5) dangers of metal nanoparticles. Basic concepts of toxicity studies and known data are described 
in the Tutorial step by step upon discussion of these issues. The main goal of this Tutorial is to 
demonstrate that the toxicity of a metal cannot be regarded as a constant property, since it depends on 
the oxidation state, ligands, solubility, morphology of particles, properties of the environment, and 
several other factors. As far as such chemically labile species as metal compounds are concerned, the 
nature of biological effects should not be assumed or taken for granted; indeed, reliable conclusions 
cannot be made without dedicated measurements. 
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Conversion of levulinic acid and alkyl levulinates into biofuels and high-value chemicalsMatthew 

Long Yan, Qian Yao and Yao Fu 

Green Chem., 2017,19, 5527-5547 

 

Abstract 
 
 
Levulinic acid (LA) is one of the most important biomass-derived platform molecules and can be 
produced from both C5 and C6 carbohydrates via tandem dehydration and hydrolysis reactions. Since 
LA has different functional groups, it would be converted into various compounds by catalyzed reactions. 
During the past few decades, it has been proved that the conversion of biomass materials into biofuels 
and chemicals with LA as intermediate is feasible. Alkyl levulinates derived from LA have similar 
chemical properties to LA and are also used for the synthesis of LA derived molecules. Herein, this 
review focuses on the transformation of levulinic acid and alkyl levulinate into biofuels and high-valued 
chemicals, such as γ-valerolactone, 2-methyltetrahydrofurnan, valeric acid/alkyl valerates, 1,4-
pentanediol and N-substituted pyrrolidinones. Different homogeneous and heterogeneous catalysts are 
reviewed and compared. The ligands and additives exhibit a remarkable impact on the distribution of 
products in homogeneous catalytic systems. Moreover, the catalytic performances of heterogeneous 
catalytic systems are influenced by numerous factors, such as the size of the metal particles, surface 
morphology and acid density. In addition, in order to make this review more complete, the production of 
LA and alkyl levulinates is also included in the manuscript. 
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Solvent- and base-free synthesis of wax esters from fatty acid methyl esters by consecutive one-
pot, two-step catalysis 
 
D. H. Nguyen, G. Raffa, Y. Morin, S. Desset, F. Capet, V. Nardello-Rataj, F. Dumeignil and R. M. Gauvin 
 
Green Chem., 2017,19, 5665-5673 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 

The one-pot, two-step synthesis of wax esters was successfully conducted by consecutive 
homogeneous ruthenium-catalysed hydrogenation–dehydrogenation reactions of fatty acid methyl 
esters, in the absence of solvent and of base additive. Under optimized conditions, excellent conversion 
and selectivity were reached. Furthermore, physicochemical investigations revealed that the resulting 
compounds display properties similar to benchmark commercial products extracted from natural sources 
of lesser availability compared to the herein considered bioresources, making this chemical route very 
promising regarding further potential industrial implementation. 
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Co embedded within biomass-derived mesoporous N-doped carbon as an acid-resistant and 
chemoselective catalyst for transfer hydrodeoxygenation of biomass with formic acid 

uanhuan Yang, Renfeng Nie, Wang Xia, Xiaolong Yu, Dingfeng Jin, Xinhuan Lu, Dan Zhou and Qinghua Xia 

Green Chem., 2017,19, 5714-5722 

 

 

Abstract 
 
 
Lignin is one of the most abundant bio-polymers present in nature and its valorization is still a challenge 
to an economically feasible biorefinery concept. The heterogeneity and scarce reactivity of lignin are 
significant hurdles to the development of new valorization processes. We propose an in situ extraction 
electrochemical depolymerization system. Kraft lignin dissolved in a deep eutectic solvent together with 
an extractant phase is able to form a stable emulsion. Electro-oxidation of the emulsion using a nickel 
or graphite electrode results in successful depolymerization and simultaneous fractionation of the 
products. Over-oxidation of the depolymerization products is anticipated to be suppressed upon swift 
extraction from the lignin phase into the extraction phase. 
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Recent advances on the utilization of layered double hydroxides (LDHs) and related 
heterogeneous catalysts in a lignocellulosic-feedstock biorefinery scheme 
 
Willinton Y. Hernández, Jeroen Lauwaert, Pascal Van Der Voort and An Verberckmoes 

Green Chem., 2017,19, 5269-5302 

 
Abstract 
 
Layered double hydroxides (LDHs) and derived materials have been widely used as heterogeneous 
catalysts for different types of reactions either in gas or in liquid phase. Among these processes, the 
valorization/upgrading of lignocellulosic biomass and derived molecules have attracted enormous 
attention because it constitutes a pivotal axis in the transition from an economic model based on fossil 
resources to one based on renewable biomass resources with preference for biomass waste streams. 
Proof of this is the increasing amount of literature reports regarding the rational design and 
implementation of LDHs and related materials in catalytic processes such as: depolymerization, 
hydrogenation, selective oxidations, and C–C coupling reactions, among others, where biomass-derived 
compounds are used. The major aim of this contribution is to situate the most recent advances on the 
implementation of these types of catalysts into a lignocellulosic-feedstock biorefinery scheme, 
highlighting the versatility of LDHs and derived materials as multifunctional, tunable, cheap and easy to 
produce heterogeneous catalysts. 
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Bio-based amines through sustainable heterogeneous catalysis 
M. Pelckmans, T. Renders, S. Van de Vyver and B. F. Sels 

 

Green Chem., 2017,19, 5303-5331 
 

 

 

Abstract 
 
 
The production of amines from biomass is a growing field of interest. Particularly the amination of bio-

based alcohols receives a lot of attention. In this review, we discuss recent progress in the development 

of efficient heterogeneous catalysts. The substrate scope for the production of bio-based amines is not 

limited to (hemi)cellulosic alcohols. Other platform chemicals that originate from different biomass 

fractions, such as lignin, oils, chitin and protein, are also suitable feedstock for the production of amines. 

This comprehensive review first provides an overview of the available bio-based feedstock candidates. 

The following section is devoted to the sustainable reaction routes that are available to carry out the 

desired amination reactions. Next, state-of-the-art technologies are summarized for each substrate 

class, focussing on heterogeneous catalysis. Special attention is dedicated to the sustainability of the 

discussed reaction routes. Finally, a critical discussion is provided, together with current challenges and 

future perspectives regarding the industrial production of bio-based amine chemicals. 
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Insights of biomass recalcitrance in natural Populus trichocarpa variants for biomass 
conversion 
Chang Geun Yoo, Yongil Yang, Yunqiao Pu, Xianzhi Meng, Wellington Muchero, Kelsey L. Yee, Olivia A. Thompson, 

Miguel Rodriguez, Garima Bali, Nancy L. Engle, Erika Lindquist, Vasanth Singan, Jeremy Schmutz, Stephen P. DiFazio, 

Timothy J. Tschaplinski, Gerald A. Tuskan, Jin-Gui Chen, Brian Davison and Arthur J. Ragauskas 

 

Green Chem., 2017,19, 5467-5478 

 
 

Abstract 
 
Populus has been investigated as a promising biomass feedstock for alternative fuels and chemicals. 
Physicochemical characteristics and genomic information of biomass feedstocks are among the 
essential information that can help not only advance our understanding of biomass recalcitrance but 
also in its efficient utilization. Herein, the recalcitrance of natural Populus variants was elucidated in 
three aspects: (1) sugar release, (2) physicochemical properties, and (3) relative variation of gene 
expression within natural poplar variants. The sugar release performance of natural Populus variants 
was evaluated with their correlation with biomass recalcitrance-related characteristics. Among the 
physicochemical properties of poplar, the lignin content, lignin molecular weight, lignin S/G ratio, and 
cellulose accessibility were found to correlate with sugar release. The results demonstrated that the 
lignin content was negatively correlated with sugar release, whereas the lignin molecular weight, lignin 
S/G ratio, and cellulose accessibility were positively associated with poplar sugar release. The trend of 
differential gene expression of each variant also supports the characterization results and their effects 
on biomass conversion. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://pubs.rsc.org/en/content/articlelanding/2017/gc/c7gc02219k#!divAbstract


Joseph Samec Research Group 
Digest          

 

 

Using recyclable pH-responsive lignin amphoteric surfactant to enhance the enzymatic 
hydrolysis of lignocelluloses 
Cheng Cai, Xuejuan Zhan, Meijun Zeng, Hongming Lou, Yuxia Pang, Jia Yang, Dongjie Yang and Xueqing Qiu 

 

Green Chem., 2017,19, 5479-5487 

 

Abstract 

 
In order to enhance the enzymatic hydrolysis of lignocelluloses and recycle surfactants after enzymatic 

hydrolysis, a pH-responsive lignin amphoteric surfactant (SLQA) was prepared by the quaternization of 

sulfonated lignin (SL). Compared with SL, SLQA could much more effectively enhance the enzymatic 

hydrolysis of lignocelluloses. With an increase in the quaternization degree, enhancement of the 

enzymatic hydrolysis of lignocelluloses by the SLQA gradually increased. Adding 2 g L−1 SLQA-80 

(mass radio of quaternizing agent to SL was 80%) could increase the enzymatic digestibility of 

pretreated eucalyptus and corncob residues (CCR) from 36.7% and 37.8% to 84.3% and 90.5%, 

respectively. The adsorption of SLQA on lignin film was larger than that of SL, and the lignin film became 

more hydrophilic after adsorbing SLQA. Thus, SLQA could cause more effective steric hindrance and 

form a hydration layer to reduce the non-productive adsorption of cellulase on lignin. The purified SLQA-

80 exhibited sensitive pH-responsive property, and 90.8% of SLQA-80 could be recycled by adjusting 

the pH of hydrolysate after enzymatic hydrolysis. Adding recyclable SLQA could not only obviously 

enhance the enzymatic hydrolysis of lignocelluloses, but could also enable the comprehensive utilization 

of lignocelluloses. This method is of great significance to reducing the cost of cellulosic ethanol.  
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Effective fractionation of lignocellulose in herbaceous biomass and hardwood using a mild 
acetone organosolv process 
 
Arjan Smit and Wouter Huijgen 

 

Green Chem., 2017,19, 5505-5514 

 

Abstract 

 
Large-scale biorefineries converting lignocellulosic biomass into chemicals, fuels and energy require a 
cost-effective pretreatment process that can effectively fractionate the three main lignocellulose 
constituents from a wide variety of feedstocks. A mild organosolv process has been developed using 
acetone as solvent. Herbaceous biomass (wheat straw and corn stover), hardwood (beech, poplar and 
birch) and softwood (spruce and pine) were fractionated using near-identical process conditions: 140 °C, 
120 min, 50% w/w aqueous acetone and sulfuric acid. For herbaceous biomass and hardwood, effective 
pretreatment and subsequent enzymatic cellulose hydrolysis into glucose was observed in combination 
with a high yield of monomeric hemicellulose sugars and lignin. In the case of softwood, poor 
delignification hampered enzymatic cellulose hydrolysis, despite efficient hemicellulose removal. To 
assess solvent stability, the impact of temperature, time and acid dose on the degree of acetone self-
condensation was explored. The process conditions used for feedstock screening resulted in a 1.4% 
w/w conversion of acetone to mainly diacetone alcohol and mesityl oxide. For wheat straw, shortening 
the reaction time to 60 min resulted in reduced solvent self-condensation (1.0% w/w) and improved 
hemicellulose sugar yield (86%). In sum, effective fractionation was demonstrated for various 
herbaceous and hardwood feedstocks combined with limited acetone loss due to self-condensation. 
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Heterogeneous catalysis for bio-based polyester monomers from cellulosic biomass: advances, 
challenges and prospects 
R. De Clercq, M. Dusselier and B. F. Sels 

 

Green Chem., 2017,19, 5012-5040 

 

Abstract 

It is a 21st century challenge to develop a more sustainable chemical industry where fossil-based 
resources are, where possible, preferentially replaced by renewable alternatives. Bio-based polymers, 
in particular those derived from cellulose or other carbohydrates, are often considered benign 
alternatives for petrochemical plastics. The majority of bioplastic precursors are currently derived from 
fermentation or biotechnology. Chemocatalytic routes to both similar and new polymer building blocks 
are emerging in an effort to mitigate challenges related to carbohydrate fermentation, such as waste 
generation and costly product purification. This review critically surveys recent developments in applying 
heterogeneous catalysis for the production of bio-based polyester monomers from cellulose or cellulose-
derived carbohydrates. Highlighted target molecules include various α-hydroxy acids or esters (e.g. 
lactic and glycolic acid, lactide and methyl vinyl glycolate), furandicarboxylic acid, ethylene glycol and 
isosorbide. The production of lactic acid from glycerol will exceptionally be included as well, as an 
oversupply of glycerol might contribute to non-negligible amounts of lactic acid in the future. Where 
possible, remaining challenges and future prospects are highlighted. 
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Predicting lignin depolymerization yields from quantifiable properties using fractionated 
biorefinery lignins 
 
Thanaphong Phongpreecha, Nicholas C. Hool, Ryan J. Stoklosa, Adam S. Klett, Cliff E. Foster, Aditya Bhalla, Daniel 

Holmes, Mark C. Thies and David B. Hodge 

 

Green Chem., 2017,19, 5131-5143 

 

 

Abstract 

Lignin depolymerization to aromatic monomers with high yields and selectivity is essential for the 
economic feasibility of many lignin-valorization strategies within integrated biorefining processes. 
Importantly, the quality and properties of the lignin source play an essential role in impacting the 
conversion chemistry, yet this relationship between lignin properties and lignin susceptibility to 
depolymerization is not well established. In this study, we quantitatively demonstrate how the detrimental 
effect of a pretreatment process on the properties of lignins, particularly β-O-4 content, limit high yields 
of aromatic monomers using three lignin depolymerization approaches: thioacidolysis, hydrogenolysis, 
and oxidation. Through pH-based fractionation of alkali-solubilized lignin from hybrid poplar, this study 
demonstrates that the properties of lignin, namely β-O-4 linkages, phenolic hydroxyl groups, molecular 
weight, and S/G ratios exhibit strong correlations with each other even after pretreatment. Furthermore, 
the differences in these properties lead to discernible trends in aromatic monomer yields using the three 
depolymerization techniques. Based on the interdependency of alkali lignin properties and its 
susceptibility to depolymerization, a model for the prediction of monomer yields was developed and 
validated for depolymerization by quantitative thioacidolysis. These results highlight the importance of 
the lignin properties for their suitability for an ether-cleaving depolymerization process, since the 
theoretical monomer yields grows as a second order function of the β-O-4 content. Therefore, this 
research encourages and provides a reference tool for future studies to identify new methods for lignin-
first biomass pretreatment and lignin valorization that emphasize preservation of lignin qualities, apart 
from focusing on optimization of reaction conditions and catalyst selection. 
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A practicable process for lignin color reduction: fractionation of lignin using methanol/water as 
a solvent 
 
Hui Zhang, Youcan Bai, Boming Yu, Xinxin Liu and Fangeng Chen 

 

Green Chem., 2017,19, 5152-5162 

 

Abstract 

In order to expand the application scope of industrial lignin, a nonchemical-reaction color reduction 
method was carried out. Eucalyptus kraft lignin was fractionated using methanol/water as a solvent and 
two fractions were obtained. The fraction with lower molecular weight was named L which presents an 
obvious color advantage compared with the high-molecular fraction named H. The two fractions were 
characterized by GPC, FTIR, TG-DTG, visible light spectrum, HSQC and 13C NMR spectroscopy and 
relative mechanisms regarding color distinction were proposed. The H fraction contains numerous 
condensed structures which resulted in high molecular weight and less reactivity. Besides, abundance 
in conjugated double bonds and quinoid structures determined the darker color of H. The two fractions 
were sulfonated to prepare lignosulfonate and the product was evaluated as a dye dispersant. The SL 
fraction shows an obvious advantage regarding color performance compared with the SH fraction and 
commercial lignosulfonate. Moreover, the SL fraction presents favorable dispersibility and high 
temperature stability. 
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Intermolecular Radical Addition to Carbonyls Enabled by Visible Light Photoredox Initiated Hole 
Catalysis 

Wanli Zhang, Chaofan Huang, Yuan Yuan and Shengming Ma 

Chem. Commun., 2017, 53, 12430–12433  

 

An atom economic approach from readily available propargylic alcohols to allenes, the first carboxylation 
of propargylic alcohols, has been established. Through the cooperative binary catalysis of Pd and a 
phosphoric acid, the reaction afforded multi-substituted allenoates with a broad scope tolerating useful 
functional groups. The synthetic potential of the obtained products has been demonstrated. 
 
Self-assembled [2]catenane in trapezoidal metallacycles with [Cp*Ir]-corners  

Naifang Liu, Sheng-Li Huang, Xiaogang Liu,  He-Kuan Luo and T. S. Andy Hor 

Chem. Commun., 2017, 53, 12802–12805  

 

A series of trapezoidal metallacycles were synthesized by the selective combination of a rigid with a 
flexible arm. [2]Catenane 3 was obtained by self-assembly when the cavity size of the trapezoidal rings 
was optimised. 
 
 
Efficient Ni-catalyzed conversion of phenols protected with 2,4,6-trichloro-1,3,5-triazine (TCT) to 
olefins   

E. Etemadi-Davan and N. Iranpoor 

Chem. Commun., 2017, 53, 12794–12797  

 

An efficient Ni(COD)2/dppf catalyzed olefination of Ar–O–TCT as synthetic equivalents of aryl halides is 
described. Activation of C–O bonds in phenols as readily available compounds was achieved with 2,4,6-
trichloro-1,3,5-triazine (TCT). This method provides practical access to 1,2-disubstituted olefins in high 
yields and high functional group compatibility. 
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Alkylideneborate zwitterions and C–C coupling by atypical diboration of electron-rich alkynes 

Julian Böhnke, Holger Braunschweig, Andrea Deißenberger, Theresa Dellermann, Rian D. Dewhurst, J. Oscar C. Jiménez-Halla, 
Stephanie Kachel, Hauke Kelch and  Dominic Prieschl 

Chem. Commun., 2017, 53, 12132-12135 

 

The combination of electron-rich diaminoalkynes and ditopic Lewis acids diboranes(4) leads to unusual 
uncatalysed diboration reactions involving internal Lewis adduct, zwitterion, and C–C bond formation. 
The products are novel multicyclic, charge-separated compounds with intramolecular dative bonds. 
 
 
Selective hydrodeoxygenation of guaiacol to phenolics over activated carbon supported 
molybdenum catalysts 

Zhe Cai, Fumin Wang, Xubin Zhang, Rosine Ahishakiye, Yi Xie, Yu Shen 

Molecular Catalysis, 2017, 441, 28–34 

 

• The HDO reaction pathways of guaiacol catalyzed by activated carbon supported molybdenum catalyst 
were proposed. 
• Phenolics were selectively converted in the HDO of guaiacol over Mo catalyst. 
• MoO2/AC and Mo2C/AC were prepared at different reductive temperatures in H2 flow and their catalytic 
activities were compared. 
• The effect of solvents on the HDO selectivity of guaiacol was investigated.The combination of electron-
rich diaminoalkynes and ditopic Lewis acids diboranes(4) leads to unusual uncatalysed diboration 
reactions involving internal Lewis adduct, zwitterion, and C–C bond formation. The products are novel 
multicyclic, charge-separated compounds with intramolecular dative bonds. 
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Hydrothermally stable Nb-SBA-15 catalysts applied in carbohydrate conversion to 5-
hydroxymethyl furfural 

Kaihao Peng, Xiangcheng Li, Xiaohui Liu, Yanqin Wang 

Molecular Catalysis, 2017, 441, 72–80 
 

 
• Acidity adjustable Nb-SBA-15 with 2D hexagonal-ordered structure was synthesized. 
• Nb-SBA-15 is an high effective catalyst for the production of HMF from carbohydrate. 
• Nb-SBA-15 performs good hydrothermal stability in glucose conversion. 
• Nb species in SBA-15 framework and the mononuclear NbO4 are the main active sites.• The HDO 
reaction pathways of guaiacol catalyzed by activated carbon supported molybdenum catalyst were 
proposed. 
 
 
Catalytic transfer hydrogenation of ethyl levulinate to γ-valerolactone over zirconium (IV) Schiff 
base complexes on mesoporous silica with isopropanol as hydrogen source 

Ruiying Wang, Jianjia Wang, Huimin Zi, Yongmei Xia, Haijun Wang, Xiang Liu 

Molecular Catalysis, 2017, 441, 168–178 
 

 
 
• We synthesized the catalyst with the anchoring of zirconium(IV) Schiff base moiety on the surface of 
mesoporous silica, MCM-41. Particularly, the structures (such as phenate and aniline group) of the 
catalyst could be favorable to the CTH reaction because of the high basicity. 
• This is the first application of the prepared catalysts in the conversion of EL. 
• The results indicated the immobilized complexes were exhibited much higher catalytic performance 
than corresponding homogeneous complexes. 
• The catalyst exhibit efficient activity for the hydrogenation of EL into GVL. It also can be easily 
separated and efficiently recycled at least five times without significant loss of activity. 
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Enhanced formation of >C1 Products in Electroreduction of CO2 by Adding a CO2 Adsorption 
Component to a Gas-Diffusion Layer-Type Catalytic Electrode 

B. C. Marepally, C. Ampelli, C. Genovese, T. Saboo, S. Perathoner, F. M. Wisser, L. Veyre, J. Canivet, E. A. Quadrelli, G. Centi 

ChemSusChem 2017, 10, 4442 

 

The addition of a CO2-adsorption component (substituted imidazolate-based SIM-1 crystals) to a gas-
diffusion layer-type catalytic electrode enhances the activity and especially the selectivity towards >C1 
carbon chain products (ethanol, acetone, and isopropanol) of a Pt-based electrocatalyst that is not able 
to form products of CO2 reduction involving C−C bond formation under conventional (liquid-phase) 
conditions. This indicates that the increase of the effective CO2 concentration at the electrode active 
surface is the factor controlling the formation of >C1 products rather than only the intrinsic properties of 
the electrocatalyst. 
 
 

Modulating Crystallinity of Graphitic Carbon Nitride for Photocatalytic Oxidation of Alcohols 

M. Zhou, P. Yang, R. Yuan, A. M. Asiri, M. Wakeel, X. Wang 

ChemSusChem 2017, 10, 4451 

Abstract 
 
Exploiting efficient photocatalysts with strengthened structure for solar-driven alcohol oxidation is of 
great significance. The photocatalytic performance of graphitic carbon nitrides can be considerably 
promoted by modulating its crystallinity. Results confirmed that a high crystallinity accelerates the 
separation and transfer of photogenerated charge carriers, thus providing more free charges for 
photoredox reactions. More importantly, the high crystallinity facilitated the adsorption of benzyl alcohol 
and desorption of benzaldehyde and simultaneously lowered the energy barrier for O2 activation. As a 
result, the crystalline carbon nitride exhibited a roughly twelvefold promotion with respect to the normal 
carbon nitride. The remarkable enhancement of activity can be attributed to the synergistic effects of 
increased electron–hole separation and increased surface reaction kinetics. These findings will open up 
new opportunities to modulate the structure of polymers for a wide variety of organic reactions. 
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Homogeneous Water Oxidation by Half-Sandwich Iridium(III) N-Heterocyclic Carbene 
Complexes with Pendant Hydroxy and Amino Groups 

B. Mahanti, G. González Miera, E. Martínez-Castro, M. Bedin, B. Martín-Matute, S. Ott, A. Thapper 

ChemSusChem 2017, 10, 4616 

 

Abstract 
Herein, we report three IrIIICp* complexes with hydroxy- or amino-functionalized N-heterocyclic carbene 
(NHC) ligands that catalyze efficient water oxidation induced by addition of ceric ammonium nitrate 
(CAN). The pendant hydroxy or amino groups are very important for activity, and the complexes with 
heteroatom-functionalized NHC ligands show up to 15 times higher rates of oxygen evolution in CAN-
induced water oxidation than a reference IrIIICp* complex without heteroatom functionalization. The 
formation of molecular high-valent Ir intermediates that are presumably involved in the rate-determining 
step for water oxidation is established by UV/Vis spectroscopy and ESI-MS under turnover conditions. 
The hydroxy groups on the NHC ligands, as well as chloride ligands on the iridium center are proposed 
to structurally stabilize the high-valent species, and thereby improve the catalytic activity. The IrIII 
complex with a hydroxy-functionalized NHC shows the highest catalytic activity with a TON of 2500 
obtained in 3 h and with >90 % yield relative to the amount of oxidant used. 
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Fuel Production from Seawater and Fuel Cells Using Seawater 

S. Fukuzumi, Y.-M. Lee, W. Nam 

ChemSusChem 2017, 10, 4264 

 

Abstract 
Seawater is the most abundant resource on our planet and fuel production from seawater has the 
notable advantage that it would not compete with growing demands for pure water. This Review focuses 
on the production of fuels from seawater and their direct use in fuel cells. Electrolysis of seawater under 
appropriate conditions affords hydrogen and dioxygen with 100 % faradaic efficiency without oxidat ion 
of chloride. Photoelectrocatalytic production of hydrogen from seawater provides a promising way to 
produce hydrogen with low cost and high efficiency. Microbial solar cells (MSCs) that use biofilms 
produced in seawater can generate electricity from sunlight without additional fuel because the products 
of photosynthesis can be utilized as electrode reactants, whereas the electrode products can be utilized 
as photosynthetic reactants. Another important source for hydrogen is hydrogen sulfide, which is 
abundantly found in Black Sea deep water. Hydrogen produced by electrolysis of Black Sea deep water 
can also be used in hydrogen fuel cells. Production of a fuel and its direct use in a fuel cell has been 
made possible for the first time by a combination of photocatalytic production of hydrogen peroxide from 
seawater and dioxygen in the air and its direct use in one-compartment hydrogen peroxide fuel cells to 
obtain electric power. 
 

http://onlinelibrary.wiley.com/wol1/doi/10.1002/cssc.201701381/abstract
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Strategies for Efficient Charge Separation and Transfer in Artificial Photosynthesis of Solar 
Fuels 

Y. Xu, A. Li, T. Yao, C. Ma, X. Zhang, J. H. Shah, H. Han 

ChemSusChem 2017, 10, 4277 

 

Abstract 
Converting sunlight to solar fuels by artificial photosynthesis is an innovative science and technology for 
renewable energy. Light harvesting, photogenerated charge separation and transfer (CST), and catalytic 
reactions are the three primary steps in the processes involved in the conversion of solar energy to 
chemical energy (SE-CE). Among the processes, CST is the key “energy pump and delivery” step in 
determining the overall solar-energy conversion efficiency. Efficient CST is always high priority in 
designing and assembling artificial photosynthesis systems for solar-fuel production. This Review not 
only introduces the fundamental strategies for CST but also the combinatory application of these 
strategies to five types of the most-investigated semiconductor-based artificial photosynthesis systems: 
particulate, Z-scheme, hybrid, photoelectrochemical, and photovoltaics-assisted systems. We show that 
artificial photosynthesis systems with high SE-CE efficiency can be rationally designed and constructed 
through combinatory application of these strategies, setting a promising blueprint for the future of solar 
fuels. 
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Enhanced Trace Carbon Dioxide Capture on Heteroatom-Substituted RHO Zeolites under 
Humid Conditions 

Q. Ke, T. Sun, X. Wei, Y. Guo, S. Wang 

ChemSusChem 2017, 10, 4207 

 

Abstract 
Boron and copper heteroatoms were successfully incorporated into the frameworks of high-silica RHO 
zeolite by adopting a bulky alkali-metal–crown ether (AMCE) complex as the template. These 
heteroatom-doped zeolites show both larger micropore surface areas and volumes than those of their 
aluminosilicate analogue. Proton-type RHO zeolites were then applied for the separation of CO2/CH4/N2 
mixtures, as these zeolites have weaker electric fields and, thus, lower heats of adsorption. The 
adsorption results showed that a balance between working capacity and adsorption heat could be 
achieved for these heteroatom-doped zeolites. Ideal adsorbed solution theory predictions indicate that 
these zeolites should have high selectivities even for remarkably dilute sources of CO2. Finally, the 
heteroatom-substituted zeolites, especially the boron-substituted one, could be thermally regenerated 
rapidly at 150 °C after full hydration and maintained high regenerability for up to 30 cycles; therefore, 
they are potential candidates for trace CO2 removal under humid conditions. 
 

Ring-Opening Polymerization of l-Lactide to Cyclic Poly(Lactide) by Zeolitic Imidazole 
Framework ZIF-8 Catalyst 

Z. Luo, S. Chaemchuen, K. Zhou, F. Verpoort 

ChemSusChem 2017, 10, 4135 

 

Abstract 
The catalytic activity of ZIF-8 in the ring-opening polymerization of l-lactide without solvents or 
cocatalysts is presented for the first time. Two different synthetic strategies have been applied for 
synthesizing ZIF-8, either under solvothermal condition or by spray-drying procedure. Their catalytic 
activities are found to be correlating with the presence of open active sites in ZIF-8 structure. The 
structural defects that afford active acid and basic sites are supposed to cooperatively catalyze the 
reaction. ZIF-8 assembled by spray-drying technique, displays a superior catalytic activity at 
temperature of 160 °C, leading to the formation of high molecular weight cyclic polylactide. The ZIF-8 
catalysts could be recycled and reused without any significant loss of catalytic activity. 

http://onlinelibrary.wiley.com/wol1/doi/10.1002/cssc.201701162/full
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Supported Palladium Nanoparticle Catalyzed α-Alkylation of Ketones Using Alcohols as 
Alkylating Agents 

C. Bal Reddy, Richa Bharti, Sandeep Kumar, and Pralay Das 

ACS Sustainable Chem. Eng., 2017, 5 (11), pp 9683–9691 

  

Abstract 
Polymer stabilized palladium (Pd@PS) nanoparticles (NPs) catalyzed α-alkylation of acyclic, cyclic, and 
aliphatic ketones were performed with methanol, ethanol, and long chain alkyl and benzyl alcohols. The 
heterogeneous catalyst, Pd@PS, was found to be highly active for most challenging small chain alkyl 
alcohols such as methanol and ethanol in alkylation reaction following oxidation, condensation, and 
reduction approaches. 
 

 

Tetrabutylammonium Hydroxide 30-Hydrate as Novel Reaction Medium for Lignin Conversion 

Kohei Yamamoto, Takashi Hosoya, Koichi Yoshioka, Hisashi Miyafuji, Hiroyuki Ohno, and Tatsuhiko Yamada 

ACS Sustainable Chem. Eng., 2017, 5 (11), pp 10111–10115 

  

Abstract 
The efficient conversion of lignin, a major component of lignocellulosics, to monomeric aromatics is a 
hot topic in biorefining. In this study, we developed a method for selective degradation of several types 
of lignin [milled wood lignin, sodium lignosulfonate, soda lignin, and Japanese cedar (Cryptomeria 
japonica) wood flour] in Bu4NOH·30H2O (mp 27–30 °C). Degradation at 120 °C for 43–70 h gave low-
molecular-weight (MW) compounds such as vanillin, vanillic acid, acetoguiacone, and p-
hydroxybenzaldehyde in considerable yields. The total yields were 16.3, 6.5, 6.7, and 22.5 wt % from 
milled wood lignin, sodium lignosulfonate, soda lignin, and wood flour, respectively. Similar degradation 
in aqueous NaOH solution with the same OH– concentration (1.25 mol/L) as that in molten 
Bu4NOH·30H2O gave much lower yields of these products. This suggests that in addition to the effect 
of Bu4NOH·30H2O as a strong alkali, the Bu4N+ cation increased the selectivity of lignin degradation for 
low-MW products. Degradation under N2 gave significantly lower yields of the low-MW products, even 
in Bu4NOH·30H2O, suggesting that aerobic oxidation is involved in the formation of low-MW compounds 
and oxidation is affected by the presence of the Bu4N+ cation. 

http://pubs.acs.org/doi/10.1021/acssuschemeng.7b00789
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Biodegradable and High-Performance Poly(butylene adipate-co-terephthalate)–Lignin UV-
Blocking Films 

Qianqiu Xing, David Ruch, Philippe Dubois, Linbo Wu, and Wen-Jun Wang 

ACS Sustainable Chem. Eng., 2017, 5 (11), pp 10342–10351 

 

Abstract 
Renewable and biodegradable UV-blocking films are in high demand for the increasing need of 
sustainable environment. Lignin can offer significant UV absorption, but it deteriorates the mechanical 
properties of films at a high content. In this effort, biobased 10-undecenoic and oleic acids were 
successfully grafted on soda lignin via solvent- and catalyst-free processes, as confirmed by 31P and 1H 
NMR and Fourier transform infrared (FTIR). The resulting lignin ester derivatives and neat lignin were 
then melt-blended with a biodegradable poly(butylene adipate-co-terephthalate) (PBAT) to prepare UV-
protective films. The incorporation of the modified lignins into the PBAT matrix exhibited good dispersion 
of lignin particles with almost unaffected tensile properties as well as good thermal stability for up to 20 
wt % loading of lignin derivatives. The resulting films showed excellent UV-barrier property with 10 wt % 
lignin loading, having full protection in the whole UV-irradiation range (280–400 nm). The UV protection 
of prepared films proved persistent even after UV irradiation for 50 h, and their transparency was 
evidently enhanced. This work demonstrates a very promising procedure to produce high-performance 
and biodegradable PBAT–lignin UV-blocking films. 
 

Grafting of Technical Lignins through Regioselective Triazole Formation on β-O-4 Linkages 

Isabella Panovic, James R. D. Montgomery, Christopher S. Lancefield, Dhivya Puri, Tomas Lebl, and Nicholas J. Westwood 

ACS Sustainable Chem. Eng., 2017, 5 (11), pp 10640–10648 

  

Abstract 
A new method has been developed to enable the modification of the organosolv technical lignins. Using 
a walnut shell butanol alkoxasolv lignin as a source of high β-O-4 content material, the β-O-4 γ-position 
has been selectively modified via tosylation, azidation, and copper-catalyzed azide–alkyne triazole 
formation. In addition, extensive model studies were used to aid the detailed characterization of the 
modified lignin structure. The copper-catalyzed click reaction was used to attach modified PEG chains, 
and the resulting lignin-based copolymer displayed improved thermal stability. This protocol was also 
used to incorporate a novel BODIPY-type fluorophore, generating a fluorescent lignin. Copper catalytic 
loadings were effective as low as 0.3 wt % and were found to catalyze the cycloaddition efficiently. This 
efficient and generic approach to preparing lignin-derived polymers is relevant to the core societal 
challenge of improving biorefinery efficiency.

http://pubs.acs.org/doi/10.1021/acssuschemeng.7b02370
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Catalytic Depolymerization of Lignin and Woody Biomass in Supercritical Ethanol: Influence of 
Reaction Temperature and Feedstock 

Xiaoming Huang, Ceylanpinar Atay, Jiadong Zhu, Sanne W. L. Palstra, Tamás I. Korányi, Michael D. Boot, and Emiel J. M. 
Hensen 

ACS Sustainable Chem. Eng., 2017, 5 (11), pp 10864–10874 

  

Abstract 
The one-step ethanolysis approach to upgrade lignin to monomeric aromatics using a CuMgAl mixed 
oxide catalyst is studied in detail. The influence of reaction temperature (200–420 °C) on the product 
distribution is investigated. At low temperature (200–250 °C), recondensation is dominant, while char-
forming reactions become significant at high reaction temperature (>380 °C). At preferred intermediate 
temperatures (300–340 °C), char-forming reactions are effectively suppressed by alkylation and 
Guerbet and esterification reactions. This shifts the reaction toward depolymerization, explaining high 
monomeric aromatics yield. Carbon-14 dating analysis of the lignin residue revealed that a substantial 
amount of the carbon in the lignin residue originates from reactions of lignin with ethanol. Recycling 
tests show that the activity of the regenerated catalyst was strongly decreased due to a loss of basic 
sites due to hydrolysis of the MgO function and a loss of surface area due to spinel oxide formation of 
the Cu and Al components. The utility of this one-step approach for upgrading woody biomass was also 
demonstrated. An important observation is that conversion of the native lignin contained in the 
lignocellulosic matrix is much easier than the conversion of technical lignin. 
 
 

http://pubs.acs.org/doi/10.1021/acssuschemeng.7b02790
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Renewable Thiol–Ene Thermosets Based on Refined and Selectively Allylated Industrial Lignin 

Marcus Jawerth, Mats Johansson, Stefan Lundmark, Claudio Gioia, and Martin Lawoko 

ACS Sustainable Chem. Eng., 2017, 5 (11), pp 10918–10925 

  

Abstract 
Aromatic material constituents derived from renewable resources are attractive for new biobased 
polymer systems. Lignin, derived from lignocellulosic biomass, is the most abundant natural source of 
such structures. Technical lignins are, however, heterogeneous in both structure and polydispersity 
and require a refining to obtain a more reproducible material. In this paper the ethanol-soluble fraction 
of Lignoboost Kraft lignin is selectively allylated using allyl chloride by means of a mild and industrially 
scalable procedure. Analysis using 1H-, 31P-, and 2D HSQC NMR give a detailed structural description 
of lignin, providing evidence of its functionalization and that the suggested procedure is selective 
toward phenols with a conversion of at least 95%. The selectively modified lignin is subsequently 
cross-linked using thermally induced thiol–ene chemistry. FT-IR is utilized to confirm the cross-linking 
reaction, and DSC measurements determined the Tg of the thermosets to be 45–65 °C depending on 
reactive group stoichiometry. The potential of lignin as a constituent in a thermoset application is 
demonstrated and discussed.

http://pubs.acs.org/doi/10.1021/acssuschemeng.7b02822
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Mechanistic Investigation of the Catalyzed Cleavage for the Lignin β-O-4 Linkage: Implications 
for Vanillin and Vanillic Acid Formation 

Torsten Rinesch, Jakob Mottweiler, Marta Puche, Patricia Concepción, Avelino Corma, and Carsten Bolm 

ACS Sustainable Chem. Eng., 2017, 5 (11), pp 9818–9825 

  

Abstract 
The depolymerization of kraft lignin with a copper–vanadium hydrotalcite-like catalyst (HTc-Cu-V) and 
V(acac)3/Cu(NO3)2·3H2O mixtures to monomeric aromatic aldehydes and aromatic acids such as vanillin 
and vanillic acid using molecular oxygen as oxidant is reported. The obtained products correlate to 
model-based studies with erythro-1-(3,4-dimethoxyphenyl)-2-(2-methoxyphenoxy)-1,3-propanediol 
(1a). Kinetic investigations with 1a demonstrate that there is a combined effect of V(acac)3 together with 
Cu(NO3)2·3H2O that enhances the catalytic activity and increases the selectivity and yield for the 
cleavage products veratric acid and veratraldehyde. Veratric acid is formed through reaction pathways 
involving either the transient oxidation products 1-(3,4-dimethoxyphenyl)-3-hydroxy-2-(2-
methoxyphenoxy)propan-1-one (2) and 1-(3,4-dimethoxyphenyl)-2-(2-methoxyphenoxy)prop-2-en-1-
one (5) or through overoxidation of veratraldehyde. The formation of veratraldehyde likely proceeds 
through C–C bond cleavage involving either a retro-aldol or a single electron transfer mechanism. 
 
 

http://pubs.acs.org/doi/10.1021/acssuschemeng.7b01725


Joseph Samec Research Group Digest          

 

 

SN1-Type Alkylation of N-Heteroaromatics with Alcohols  
Mingyan Xiao, Didi Ren, Lubin Xu, Shuai-Shuai Li, Liping Yu, and Jian Xiao 
Org. Lett., 2017, 19 (21), 5724 

 

 
The organocatalytic alkylation of 2-methyl-N-heteroaromatics with alcohols has been achieved via 
SN1-type C(sp3)–H functionalization, providing a green and efficient synthesis of indole and ferrocene-
functionalized N-heteroaromatics in high yields. 
 
N-Methylation of Amines with Methanol Catalyzed by a Cp*Ir Complex Bearing a Functional 
2,2'-Bibenzimidazole Ligand  
Ran Liang, Shun Li, Rongzhou Wang, Lei Lu, and Feng Li 
Org. Lett., 2017, 19 (21), 5790 

 

 
A new type of Cp*Ir complex bearing a functional 2,2′-bibenzimidazole ligand was designed, 
synthesized, and found to be a highly effective and general catalyst for the N-methylation of a variety 
of amines with methanol in the presence of a weak base (0.3 equiv of Cs2CO3). 
 
Ynol Ethers as Ketene Equivalents in Rhodium-Catalyzed Intermolecular [5 + 2] Cycloaddition 
Reactions  
Paul A. Wender, Christian Ebner, Brandon D. Fennell, Fuyuhiko Inagaki, and Birte Schröder 
Org. Lett., 2017, 19 (21), 5810 

 

 
The previously unexplored metal-catalyzed [5 + 2] cycloadditions of vinylcyclopropanes (VCPs) and 
electron-rich alkynes (ynol ethers) have been found to provide a highly efficient, direct route to 
dioxygenated seven-membered rings, a common feature of numerous natural and non-natural targets 
and building blocks for synthesis. The reactions proceed in high yield at room temperature and tolerate 
a broad range of functionalities. Substituted VCPs were found to react with high regioselectivity. 
 
Rhodium-Catalyzed Direct Ortho C–H Arylation Using Ketone as Directing Group with Boron 
Reagent  
Bing Zhang, Huai-Wei Wang, Yan-Shang Kang, Ping Zhang, Hua-Jin Xu, Yi Lu, and Wei-Yin Sun 
Org. Lett., 2017, 19 (21), 5940 

 

 
A general method for selective ortho C–H arylation of ketone, with boron reagent enabled by rhodium 
complexes with excellent yields, is developed. The transformation is characterized by the use of air-
stable Rh catalyst, high monoarylation selectivity, and excellent yields of most of the substrates. 
 
 

http://pubs.acs.org/doi/10.1021/acs.orglett.7b02294
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Organocatalytic Phosphonylation of in Situ Formed o-Quinone Methides  
Hai Huang and Jun Yong Kang 
Org. Lett., 2017, 19 (21), 5988 

 

 
A new class of Brønsted acid catalysts based on N-heterocyclic phosphorodiamidic acids (NHPAs) 
has been developed. The NHPA catalyst promotes phospha-Michael addition reaction of 
trialkylphosphites to in situ generated ortho-quinone methides (o-QMs) for the construction of diaryl 
phosphonates in moderate to excellent yields with 1.5 mol % catalyst. Diastereoselective synthesis of 
P-chiral phosphinate esters is achieved with the use of dialkyl phenylphosphonites. 
 
Solvent-Controlled Switchable Domino Reactions of MBH Carbonate: Synthesis of 
Benzothiophene Fused α-Pyran, 2,3-Dihydrooxepine, and Oxatricyclodecene Derivatives  
Jiru Jia, Aimin Yu, Shanshan Ma, Youquan Zhang, Ke Li, and Xiangtai Meng 
Org. Lett., 2017, 19 (22), 6084 

 

 
Solvent-controlled switchable domino reactions between 2-alkylidenebenzothiophene-3(2H)-ones and 
Morita–Baylis–Hillamn (MBH) carbonate were developed. All domino reactions exhibited excellent 
regioselectivity, producing a broad spectrum of benzothiophene-fused α-pyran, 2,3-dihydrooxepine, 
and oxatricyclodecene derivatives. Furthermore, [4 + 2], [4 + 3], and related domino reactions from 
identical substrates can be controlled. 
 
Copper-Mediated SN2′ Allyl–Alkyl and Allyl–Boryl Couplings of Vinyl Cyclic Carbonates  
Núria Miralles, José Enrique Gómez, Arjan W. Kleij, and Elena Fernández 
Org. Lett., 2017, 19 (22), 6096 

 

 
A method for the copper-catalyzed borylmethylation and borylation of vinyl cyclic carbonates through 
an SN2′ mechanism is reported. These singular reactions involve selective SN2′ allylic substitutions 

with concomitant ring opening of the cyclic carbonate and with extrusion of CO2 and formation of a 
useful hydroxyl functionality in a single step. The stereoselectivity of the homoallylic borylation and 
allylic borylation processes can be controlled, and synthetically useful unsaturated (E)-pent-2-ene-1,5-
diols and (E)-but-2-ene-1,4-diols are accessed. 

http://pubs.acs.org/doi/10.1021/acs.orglett.7b03019
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Direct Allylic Amination of Allylic Alcohol Catalyzed by Palladium Complex Bearing 
Phosphine–Borane Ligand  
Goki Hirata, Hideaki Satomura, Hidenobu Kumagae, Aika Shimizu, Gen Onodera, and Masanari Kimura 
Org. Lett., 2017, 19 (22), 6148 

 

 
The direct electrophilic, nucleophilic, and amphiphilic allylations of allylic alcohol by use of a palladium 
catalyst and organometallic reagents such as organoborane and organozinc has been developed. The 
phosphine–borane compound works as the effective ligand for palladium-catalyzed direct allylic 
amination of allylic alcohol. Thus, with secondary amines, the reaction was completed in only 1 h, 
even at room temperature. 
 
Synthesis of Highly Stereodefined Tetrasubstituted Acyclic All-Carbon Olefins via a Syn-
Elimination Approach  
Ngiap-Kie Lim, Patrick Weiss, Beryl X. Li, Christina H. McCulley, Stephanie R. Hare, Bronwyn L. Bensema, Teresa A. Palazzo, 
Dean J. Tantillo, Haiming Zhang, and Francis Gosselin 
Org. Lett., 2017, 19 (22), 6212 

 

 
An efficient synthesis of stereodefined tetrasubstituted acyclic all-carbon olefins has been developed 
via a bis(2,6-xylyl)phosphate formation of stereoenriched tertiary alcohols, followed by in situ syn-
elimination of the corresponding phosphates under mild conditions. This chemistry tolerates a wide 
variety of electronically and sterically diverse substrates and generates the desired tetrasubstituted 
olefins in high yields and stereoselectivities (>95:5) in most cases. This stereocontrolled olefin 
synthesis has been applied to the synthesis of anticancer drug tamoxifen in three steps from 
commercially available 1,2-diphenylbutan-1-one in 97:3 stereoselectivity and 78% overall yield. 
 
H2SO4-Mediated Stereocontrolled Annulation of Oxygenated Naphthalenes and 4-Alkenols: 
One-Pot Synthesis of Tetanthrenes  
Meng-Yang Chang and Yu-Ting Hsiao 
J. Org. Chem., 2017, 82 (21), 11594 
 

 
H2SO4-mediated one-pot stereocontrolled (4 + 2) annulation of 4-alkenols and oxygenated 
naphthalenes provided tetanthrenes in CH2Cl2 at 25 °C for 10 h. The use of various Brønsted acids or 
Lewis acids was investigated for a facile and efficient transformation. A plausible mechanism has been 
proposed. 
 
 
 
 

http://pubs.acs.org/doi/10.1021/acs.orglett.7b03023
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Concentrated Aqueous Sodium Tosylate as Green Medium for Alkene Oxidation and 
Nucleophilic Substitution Reactions  
Tal Sela, Xiaoxi Lin, and Arkadi Vigalok 
J. Org. Chem., 2017, 82 (21), 11609 

 

 
A hydrotropic solution of highly concentrated sodium tosylate (NaOTs) can be used as a recyclable 
medium for the environmentally benign oxidation of conjugated alkenes with H2O2. Both uncatalyzed 
and metal-catalyzed reactions provided the corresponding oxidation products in higher yields than in 
pure water or many common organic solvents. 
 
Gold-Catalyzed Synthesis of 1-(Furan-3-yl)-1,2-diones  
Bing Zhang, Tao Wang, and Zunting Zhang 
J. Org. Chem., 2017, 82 (21), 11644 

 

 
A gold-catalyzed synthesis of an important building block, 1-(furan-3-yl)-1,2-diones, from easily 
available starting materials under mild reaction conditions was reported. Preliminary mechanistic 
investigation indicated that water was involved as a reactant in the reaction serving as an oxygen 
source. 
 
Hypervalent Iodine(III)-Mediated Decarboxylative Ritter-Type Amination Leading to the 
Production of α-Tertiary Amine Derivatives  
Kensuke Kiyokawa, Tomoki Watanabe, Laura Fra, Takumi Kojima, and Satoshi Minakata 
J. Org. Chem., 2017, 82 (22), 11711 

 

 
α-Tertiary amines (ATAs) are attractive structural motifs that are frequently found in biologically active 
molecules. Therefore, the development of an efficient method for the synthesis of ATAs represents an 
important research topic in the field of medicinal chemistry as well as organic chemistry. Although the 
Ritter reaction is a reliable approach for preparing α-tertiary amine derivatives via intermolecular 
amination reactions, the typical methods suffer from disadvantages such as harsh reaction conditions 
and the use of strong acids. Because of this, it has been of limited use in the synthesis of ATAs. We 
report here on the decarboxylative Ritter-type amination of carboxylic acids bearing an α-quaternary 
carbon center using a combination of PhI(OAc)2 and molecular iodine (I2) to produce the 
corresponding α-tertiary amine derivatives. This reaction proceeded at ambient temperature on the 
benchtop with a fluorescent light. Mechanistic investigations suggest that the reaction proceeds via the 
formation of an alkyl iodide and a higher oxidation state iodine(III) species as key intermediates. 
Similarly, a stepwise protocol for the Ritter-type amination of alcohols via the formation of oxalic acid 
monoalkyl esters was also achieved. The present methods represent a useful tool for the synthesis of 
ATAs that are difficult to prepare by conventional methods. 
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(2-Pyridyl)sulfonyl Groups for ortho-Directing Palladium- Catalyzed Carbon–Halogen Bond 
Formation at Functionalized Arenes  
Johan Guilbaud, Marine Labonde, Hélène Cattey, Sylvie Contal, Christian Montalbetti, Nadine Pirio, Julien Roger and Jean-
Cyrille Hierso 
Adv. Synth. Catal. 2017, 359, 3792. 
 

 
We describe an efficient palladium-catalyzed selective C–H ortho-monohalogenation (X=I, Br, Cl, F) of 
various functionalized (2-pyridyl)arylsulfones. ortho-, meta- and para-functionalization is tolerated at 
the arene group which undergoes C–H halogenation. Some modifications are also possible on the 2-
(arylsulfonyl)heteroaryl directing groups. A comparison of the halogenation efficiency suggests that 
bromination is the practical method of choice, while chlorination and fluorination are possible but more 
challenging. Under forcing conditions ortho-dihalogenation can also be achieved. 
 
Cross Coupling Reaction of Alcohols for Sustainable Synthesis of β-Alkylated Secondary 
Alcohols and Flavan Derivatives 
Sujan Shee, Bhaskar Paul, Dibyajyoti Panja, Bivas Chandra Roy, Kaushik Chakrabarti, Kasturi Ganguli, Ayan Das, Dr. Gourab 
Kanti Das and Dr. Sabuj Kundu 
Adv. Synth. Catal. 2017, 359, 3888. 
 

 
A Ru(II) NHC complex (loading down to 0.001 mol%) catalyzed cross coupling of a broad range of 
aromatic, aliphatic and heterocyclic alcohols is reported. This protocol also functioned efficiently under 
solvent-free conditions. Remarkably, this catalytic system disclosed so far the highest TON of 288000 
for the cross coupling of alcohols. Notably, this methodology was successfully applied for the one-pot 
synthesis of a range of flavan derivatives. A detailed DFT studies and kinetic experiments were 
performed to understand the reaction mechanism as well as the high reactivity of this catalytic system. 

http://onlinelibrary.wiley.com/doi/10.1002/adsc.201700858/full
http://onlinelibrary.wiley.com/doi/10.1002/adsc.201700722/full
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Grand challenges for catalysis in the Science and Technology Roadmap on Catalysis for 
Europe: moving ahead for a sustainable future 

P. Lanzafame,  S. Perathoner,  G. Centi,  S. Gross  and  E. J. M. Hensen 

Catalysis Science & Technology, 2017, 7, 5182-5194  

 
 

This perspective discusses the general concepts that will guide future catalysis and related grand 
challenges based on the Science and Technology Roadmap on Catalysis for Europe prepared by the 
European Cluster on Catalysis. To address the changing scenarios in refinery and chemical 
production and move to a low-carbon sustainable future, the distinguishing elements of three grand 
challenges for catalysis are discussed here: 1) catalysis to address the evolving energy and chemical 
scenario, 2) catalysis for a cleaner and sustainable future, and 3) addressing catalysis complexity, the 
latter being organized into three sub-topics: advanced design of novel catalysts, understanding 
catalysts from the molecular to the material scale, and expanding catalysis concepts.

http://dx.doi.org/10.1039/C7CY01067B
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Influence of Re–M interactions in Re–M/C bimetallic catalysts prepared by a microwave-
assisted thermolytic method on aqueous-phase hydrogenation of succinic acid  

Xin Di,  Chuang Li,  Gwendoline Lafaye,  Catherine Especel,  Florence Epron  and  Changhai Liang 

Catalysis Science & Technology 2017, 7, 5212-5223 

 
 
Carbon-supported Re–M (M = Pt and Rh) bimetallic catalysts with controlled size and composition 
were synthesized by using a microwave-assisted thermolytic method and evaluated in the aqueous 
phase hydrogenation of succinic acid. The Re–M interaction contributes to the inhibition of 
aggregation of particles and to the improvement in the catalytic activity for succinic acid hydrogenation 
through decreasing the activation energy. The Re–M interaction favors the ring opening of γ-
butyrolactone, an intermediate product, to 1,4-butanediol instead of the hydrogenation and 
dehydration to tetrahydrofuran observed over a Re/C catalyst. The kinetic study proves that the Re–M 
interaction can increase the relative formation rate of 1,4-butanediol more than that of tetrahydrofuran, 
while the strength of the Re–M interaction has a limited influence on the product selectivity. It was 
shown that the Re–Rh interaction can reduce the direct hydrogenolysis of succinic acid, but it cannot 
avoid the hydrogenolysis of 1,4-butanediol, thus limiting the selectivity to this product. According to the 
kinetic mechanism, ring opening of γ-butyrolactone is favored at low temperature while direct 
hydrogenation to tetrahydrofuran is favored at high temperature. 
 

 

  

http://dx.doi.org/10.1039/C7CY01039G
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Demonstration of chemistry at a point through restructuring and catalytic activation at 
anchored nanoparticles 
Dragos Neagu, Evangelos I. Papaioannou, Wan K. W. Ramli, David N. Miller, Billy J. Murdoch, Hervé Ménard, Ahmed Umar, 
Anders J. Barlow, Peter J. Cumpson, John T. S. Irvine & Ian S. Metcalfe 

Nature Communications 8, 2017, 1855 

Metal nanoparticles prepared by exsolution at the surface of perovskite oxides have been recently 
shown to enable new dimensions in catalysis and energy conversion and storage technologies owing 
to their socketed, well-anchored structure. Here we show that contrary to general belief, exsolved 
particles do not necessarily re-dissolve back into the underlying perovskite upon oxidation. Instead, 
they may remain pinned to their initial locations, allowing one to subject them to further chemical 
transformations to alter their composition, structure and functionality dramatically, while preserving 
their initial spatial arrangement. We refer to this concept as chemistry at a point and illustrate it by 
tracking individual nanoparticles throughout various chemical transformations. We demonstrate its 
remarkable practical utility by preparing a nanostructured earth abundant metal catalyst which rivals 
platinum on a weight basis over hundreds of hours of operation. Our concept enables the design of 
compositionally diverse confined oxide particles with superior stability and catalytic reactivity. 

 

The key role of Au-substrate interactions in catalytic gold subnanoclusters 
Jesús Cordón, Gonzalo Jiménez-Osés, José M. López-de-Luzuriaga & Miguel Monge 

Nature Communications 8, 2017, 1657 

The development of gold catalysis has allowed significant levels of activity and complexity in organic 
synthesis. Recently, the use of very active small gold subnanoclusters (Au n , n < 10) has been reported. 
The stabilization of such nanocatalysts to prevent self-aggregation represents a true challenge that has 
been partially remediated, for instance, by their immobilization in polymer matrices. Here, we describe 
the transient stabilization of very small gold subnanoclusters (Au n , n < 5) by alkyl chains or aromatic 
groups appended to the reactive π bond of simple alkynes. The superior performance toward Brønsted 
acid-free hydration of medium to long aliphatic alkynes (1-hexyne and 1-docecyne) and benzylacetylene 
with respect to phenylacetylene is demonstrated experimentally and investigated computationally. A 
cooperative network of dispersive Au···C–H and/or Au···π interactions, supported by quantum 
mechanical calculations and time-resolved luminescence experiments, is proposed to be at the origin of 
this stabilization. 
 
 

An unusual endo-selective C-H hydroarylationof norbornene by the Rh(I)-catalyzed reactionof 
benzamides 

Kaname Shibata, Satoko Natsui, Mamoru Tobisu, Yoshiya Fukumoto & Naoto Chatani 

Nature Communications 8, 2017, 1448 

Hydroarylation is an environmentally attractive strategy which incorporates all of the atoms contained in 
the substrates into the desired products. Almost all the hydroarylations of norbornene reported to date 
involve an exo-selective reaction. Here we show the endo-selective hydroarylation of norbornene in the 
Rh(I)-catalyzed reaction of aromatic amides. The addition of sterically bulky carboxylic acids enhances 
the endo-selectivity of the reaction. The results of deuterium-labeling experiments show that both the 
ortho-carbon and the ortho-hydrogen atoms of aromatic amides were attached to the same carbon atom 
of the norbornane skeleton in the hydroarylation product. These results clearly suggest that 
hydrometalation or carbometalation, which are commonly accepted mechanisms for the catalytic 
hydroarylation of C–H bonds, are not involved as the key step in the present reaction, and suggest that 
the reaction involves a rhodium carbene complex generated from norbornene as the key intermediate. 

http://dx.doi.org/10.1038/s41467-017-01880-y
http://dx.doi.org/10.1038/s41467-017-01675-1
http://dx.doi.org/10.1038/s41467-017-01531-2
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Convenient iron-catalyzed reductive aminations without hydrogen for selective synthesis of N-
methylamines 

Kishore Natte, Helfried Neumann, Rajenahally V. Jagadeesh & Matthias Beller 

Nature Communications 8, 2017, 1344 

N-Methylated amines play an important role in regulating the biological and pharmaceutical properties 
of all kinds of life science molecules. In general, this class of compounds is synthesized via reductive 
amination reactions using high pressure of molecular hydrogen. Thus, on laboratory scale especially in 
drug discovery, activated (toxic) methyl compounds such as methyl iodide and dimethyl sulfate are still 
employed, which also generate significant amounts of waste. Therefore, the development of more 
convenient and operationally simple processes for the synthesis of advanced N-methylamines is highly 
desired. Herein, we report the synthesis of functionalized and structurally diverse N-methylamines 
directly from nitroarenes and paraformaldehyde, in which the latter acts as both methylation and 
reducing agent in the presence of reusable iron oxide catalyst. The general applicability of this protocol 
is demonstrated by the synthesis of >50 important N-methylamines including highly selective reductive 
N-methylations of life science molecules and actual drugs, namely hordenine, venlafaxine, imipramine 
and amitriptyline. 

http://dx.doi.org/10.1038/s41467-017-01428-0
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Mild oxidation of methane to methanol or acetic acid on supported isolated rhodium catalysts 
 
Junjun Shan, Mengwei Li, Lawrence F. Allard, Sungsik Lee, and Maria Flytzani-Stephanopoulos 

Nature 2017, 551, 605. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
An efficient and direct method of catalytic conversion of methane to liquid methanol and other 
oxygenates would be of considerable practical value. However, it remains an unsolved problem in 
catalysis, as typically it involves expensive or corrosive oxidants or reaction media that are not amenable 
to commercialization. Although methane can be directly converted to methanol using molecular oxygen 
under mild conditions in the gas phase, the process is either stoichiometric (and therefore requires a 
water extraction step) or is too slow and low-yielding16 to be practical. Methane could, in principle, also 
be transformed through direct oxidative carbonylation to acetic acid, which is commercially obtained 
through methane steam reforming, methanol synthesis, and subsequent methanol carbonylation on 
homogeneous catalysts. However, an effective catalyst for the direct carbonylation of methane to acetic 
acid, which might enable the economical small-scale utilization of natural gas that is currently flared or 
stranded, has not yet been reported. Here we show that mononuclear rhodium species, anchored on a 
zeolite or titanium dioxide support suspended in aqueous solution, catalyse the direct conversion of 
methane to methanol and acetic acid, using oxygen and carbon monoxide under mild conditions. We 
find that the two products form through independent pathways, which allows us to tune the conversion: 
three-hour-long batch-reactor tests conducted at 150 degrees Celsius, using either the zeolite-
supported or the titanium-dioxide-supported catalyst, yield around 22,000 micromoles of acetic acid per 
gram of catalyst, or around 230 micromoles of methanol per gram of catalyst, respectively, with 
selectivities of 60–100 per cent. We anticipate that these unusually high activities, despite still being too 
low for commercial application, may guide the development of optimized catalysts and practical 
processes for the direct conversion of methane to methanol, acetic acid and other useful chemicals. 
 

 

 

 

 

 

 

 

 

 

https://www.nature.com/articles/nature24640
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Site-selective and stereoselective functionalization of non-activated tertiary C–H bonds 
 
Kuangbiao Liao, Thomas C. Pickel, Vyacheslav Boyarskikh, John Bacsa, Djamaladdin G. Musaev, and Huw M. L. Davies 

Nature 2017, 551, 609. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
The synthesis of complex organic compounds usually relies on controlling the reactions of the functional 
groups. In recent years, it has become possible to carry out reactions directly on the C–H bonds, 
previously considered to be unreactive. One of the major challenges is to control the site-selectivity 
because most organic compounds have many similar C–H bonds. The most well developed procedures 
so far rely on the use of substrate control, in which the substrate has one inherently more reactive C–H 
bond or contains a directing group or the reaction is conducted intramolecularly so that a specific C–H 
bond is favoured. A more versatile but more challenging approach is to use catalysts to control which 
site in the substrate is functionalized. p450 enzymes exhibit C–H oxidation site-selectivity, in which the 
enzyme scaffold causes a specific C–H bond to be functionalized by placing it close to the iron–oxo 
haem complex. Several studies have aimed to emulate this enzymatic site-selectivity with designed 
transition-metal catalysts but it is difficult to achieve exceptionally high levels of site-selectivity. Recently, 
we reported a dirhodium catalyst for the site-selective functionalization of the most accessible non-
activated (that is, not next to a functional group) secondary C–H bonds by means of rhodium-carbene-
induced C–H insertion. Here we describe another dirhodium catalyst that has a very different reactivity 
profile. Instead of the secondary C–H bond, the new catalyst is capable of precise site-selectivity at the 
most accessible tertiary C–H bonds. Using this catalyst, we modify several natural products, including 
steroids and a vitamin E derivative, indicating the applicability of this method of synthesis to the late-
stage functionalization of complex molecules. These studies show it is possible to achieve site-selectivity 
at different positions within a substrate simply by selecting the appropriate catalyst. We hope that this 
work will inspire the design of even more sophisticated catalysts, such that catalyst-controlled C–H 
functionalization becomes a broadly applied strategy for the synthesis of complex molecules. 
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Ligand-accelerated non-directed C–H functionalization of arenes 

Peng Wang, Pritha Verma, Guoqin Xia, Jun Shi, Jennifer X. Qiao, Shiwei Tao, Peter T. W. Cheng, Michael A. Poss, Marcus E. 
Farmer, Kap-Sun Yeung, and Jin-Quan Yu 

Nature 2017, 551, 489. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
The directed activation of carbon–hydrogen bonds (C–H) is important in the development of synthetically 
useful reactions, owing to the proximity-induced reactivity and selectivity that is enabled by coordinating 
functional groups. Palladium-catalysed non-directed C–H activation could potentially enable further 
useful reactions, because it can reach more distant sites and be applied to substrates that do not contain 
appropriate directing groups; however, its development has faced substantial challenges associated 
with the lack of sufficiently active palladium catalysts. Currently used palladium catalysts are reactive 
only with electron-rich arenes, unless an excess of arene is used, which limits synthetic applications. 
Here we report a 2-pyridone ligand that binds to palladium and accelerates non-directed C–H 
functionalization with arene as the limiting reagent. This protocol is compatible with a broad range of 
aromatic substrates and we demonstrate direct functionalization of advanced synthetic intermediates, 
drug molecules and natural products that cannot be used in excessive quantities. We also developed 
C–H olefination and carboxylation protocols, demonstrating the applicability of our methodology to other 
transformations. The site selectivity in these transformations is governed by a combination of steric and 
electronic effects, with the pyridone ligand enhancing the influence of sterics on the selectivity, thus 
providing complementary selectivity to directed C–H functionalization. 
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Catalytic molten metals for the direct conversion of methane to hydrogen and separable 
carbon 
D. Chester Upham, Vishal Agarwal, Alexander Khechfe, Zachary R. Snodgrass, Michael J. Gordon, Horia Metiu, Eric W. 
McFarland 

Science  2017, (358) 6365, 917. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
 
Metals that are active catalysts for methane (Ni, Pt, Pd), when dissolved in inactive low–melting 
temperature metals (In, Ga, Sn, Pb), produce stable molten metal alloy catalysts for pyrolysis of methane 
into hydrogen and carbon. All solid catalysts previously used for this reaction have been deactivated by 
carbon deposition. In the molten alloy system, the insoluble carbon floats to the surface where it can be 
skimmed off. A 27% Ni–73% Bi alloy achieved 95% methane conversion at 1065°C in a 1.1-meter 
bubble column and produced pure hydrogen without CO2 or other by-products. Calculations show that 
the active metals in the molten alloys are atomically dispersed and negatively charged. There is a 
correlation between the amount of charge on the atoms and their catalytic activity. 

 

http://science.sciencemag.org/content/358/6365/917.full
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Lewis acid enhancement by hydrogen-bond donors for asymmetric catalysis 
Steven M. Banik, Anna Levina, Alan M. Hyde, Eric N. Jacobsen 

Science  2017, (358) 6364, 720. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
 

Small-molecule dual hydrogen-bond (H-bond) donors such as ureas, thioureas, squaramides, and 
guanidinium ions enjoy widespread use as effective catalysts for promoting a variety of enantioselective 
reactions. However, these catalysts are only weakly acidic and therefore require highly reactive 
electrophilic substrates to be effective. We introduce here a mode of catalytic activity with chiral H-bond 
donors that enables enantioselective reactions of relatively unreactive electrophiles. Squaramides are 
shown to interact with silyl triflates by binding the triflate counterion to form a stable, yet highly Lewis 
acidic, complex. The silyl triflate-chiral squaramide combination promotes the generation of 
oxocarbenium intermediates from acetal substrates at low temperatures. Enantioselectivity in 
nucleophile additions to the cationic intermediates is then controlled through a network of noncovalent 
interactions between the squaramide catalyst and the oxocarbenium triflate. 
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One-Step Synthesis of New Electron Acceptor for High Efficiency Solution Processable 
Organic Solar Cells 

P. Nagarjuna, Anirban Bagui, Ashish Garg, Vinay Gupta, and Surya Prakash Singh 

J. Phys. Chem. C 2017, 121 (48), 26615. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
 
Here, we demonstrate a new fulleropyrrolidine electron acceptor coded as DIF-ful-C60, following a one-
step synthetic protocol. The absorption spectrum of DIF-ful-C60 suggests broader absorption over 
PC61BM while the highest occupied molecular orbital (HOMO) and lowest unoccupied molecular orbital 
(LUMO) energy levels of the molecule are −5.32 and −3.60 eV, respectively. The solution processed 
bulk-heterojunction polymer solar cells fabricated using a blend of DIF-ful-C60 with PTB7 and PTB7-Th 
as electron donors show power conversion efficiencies (PCEs) of 6.8 and 8.6%, respectively, which is 
highest reported so far for fulleropyrrolidine type electron acceptors. In comparison, the control devices 
made from PTB7:PC61BM and PTB7-Th:PC61BM blends showed PCEs of 6.2 and 7.9%, respectively. 
The increase in efficiency of the devices based on DIF-ful-C60 is due to increase in the short circuit 
current as well as open circuit voltage of ca. 0.8 V. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://pubs.acs.org/doi/10.1021/acs.jpcc.7b08167
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Accurate Isomerization Enthalpy and Investigation of the Errors in Density Functional Theory 
for Dihydroazulene/Vinylheptafulvene Photochromism Using Diffusion Monte Carlo 

Kayahan Saritas and Jeffrey C. Grossman 

J. Phys. Chem. C 2017, 121 (48), 26677. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
 

We investigate the isomerization enthalpy of the dihydroazulene/vinylheptafulvene (DHA/VHF) 
molecular photoswitch system derivatives using electronic structure calculation methods including 
density functional theory (DFT), quantum Monte Carlo (QMC), and coupled cluster (CCSD(T)). Recent 
efforts have focused on tuning the isomerization enthalpy of the photoswitch for solar thermal energy 
storage applications using substitutional functional groups on its five- and seven-membered carbon rings, 
predominantly using DFT for the energy predictions. However, using the higher accuracy QMC and 
CCSD(T) methods, we show that in many cases DFT incorrectly predicts the isomerization enthalpy, 
and the errors depend on the functional groups substituted and the choice of the DFT functional. 
Isomerization of the DHA to VHF molecule is an electrocyclic ring-opening reaction on the five-
membered ring of the DHA isomer. We find that the DFT errors are correlated to the electrocyclic ring-
opening reactions of cyclobutene and cyclo-1,3-hexadiene, such that the DFT error changes 
monotonically with the size of the carbon ring, although QMC and CCSD(T) results are in a good 
agreement irrespective of the ring size. Using the QMC and CCSD(T) isomerization enthalpies, we 
predict gravimetric energy densities of the DHA derivatives for solar thermal storage applications. Our 
results show that suitable substitutions on DHA can yield gravimetric storage densities as large as 732 
kJ/kg.  
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