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Synergistic Photoredox Catalysis and Organocatalysis for Inverse Hydroboration of Imines 

Nengneng Zhou Dr. Xiang‐Ai Yuan Dr. Yue Zhao Prof. Dr. Jin Xie Prof. Dr. Chengjian Zhu 

Angew. Chem. Int. Ed. 2018, 57(15), 3990-3994 

 

Abstract 
 
The first catalytic inverse hydroboration of imines with N‐heterocyclic carbene (NHC) boranes has 
been realized by means of cooperative organocatalysis and photocatalysis. This catalytic combination 
provides a promising platform for promoting NHC‐boryl radical chemistry under sustainable and 
radical‐initiator‐free conditions. The highly important functional‐group compatibility and possible 
application in late‐stage hydroborations represent an important step forward to an enhanced α‐amino 
organoboron library. 
 
 
 
 

Synthetic Organic Electrochemistry: Calling All Engineers 

Ming Yan Dr. Yu Kawamata Prof. Dr. Phil S. Baran 

Angew. Chem. Int. Ed. 2018, 57(16), 4149-4155 

 

Abstract 
 
Unmet potential: Electrochemistry is the most simple and basic way of altering the redox‐states of 
organic molecules. Despite extensive studies and its demonstrated promise, it has yet to take off in 
mainstream synthesis. The reason is due to engineering challenges in instrument design. 
 
 
 
 
 
 

 

 

 

  

https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201800421
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201707584
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Computational Chemistry: The Fate of Current Methods and Future Challenges 

Prof. Dr. Stefan Grimme Prof. Dr. Peter R. Schreiner 

Angew. Chem. Int. Ed. 2018, 57(16), 4170-4176 

 
Abstract 
 
“Where do we go from here?” is the underlying question regarding the future (perhaps foreseeable) 
developments in computational chemistry. Although this young discipline has already permeated 
practically all of chemistry, it is likely to become even more powerful with the rapid development of 
computational hard‐ and software. 

 

The Molecular Industrial Revolution: Automated Synthesis of Small Molecules 

Melanie Trobe Prof. Dr. Martin D. Burke 

Angew. Chem. Int. Ed. 2018, 57(16), 4192-4214 

 
Abstract 

Today we are poised for a transition from the highly customized crafting of specific molecular targets 

by hand to the increasingly general and automated assembly of different types of molecules with the 

push of a button. Creating machines that are capable of making many different types of small 

molecules on demand, akin to that which has been achieved on the macroscale with 3D printers, is 

challenging. Yet important progress is being made toward this objective with two complementary 

approaches: 1) Automation of customized synthesis routes to different targets by machines that 

enable the use of many reactions and starting materials, and 2) automation of generalized platforms 

that make many different targets using common coupling chemistry and building blocks. Continued 

progress in these directions has the potential to shift the bottleneck in molecular innovation from 

synthesis to imagination, and thereby help drive a new industrial revolution on the molecular scale. 

https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201709943
https://onlinelibrary-wiley-com.ezp.sub.su.se/doi/abs/10.1002/anie.201710482
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Decarboxylative Benzylation of Aryl and Alkenyl Boronic Esters 

Patrick J. Moon Anis Fahandej‐Sadi Wenyu Qian Prof. Rylan J. Lundgren 

Angew. Chem. Int. Ed. 2018, 57(17), 4612-4616 

 
Abstract 

The copper‐catalyzed decarboxylative benzylation of aryl and alkenyl boronic esters with 

electron‐deficient aryl acetates is reported. The oxidative coupling proceeds under mild, aerobic 

conditions and tolerates a host of potentially reactive electrophilic functional groups that would be 

problematic with traditional benzylation methods (aryl iodides and bromides, protic heteroatoms, 

aldehydes, Michael acceptors). A reaction pathway in which a benzylic nucleophile is generated by 

aryl acetate decarboxylation and in turn is intercepted by the catalyst to form diarylmethane products 

is supported by mechanistic studies. 

 

One‐Pot Tandem Photoredox and Cross‐Coupling Catalysis with a Single Palladium 
Carbodicarbene Complex 

Yu‐Cheng Hsu Vincent C.‐C. Wang Ka‐Chun Au‐Yeung Chung‐Yu Tsai Chun‐Chi Chang Bo‐Chao Lin Prof. Yi‐Tsu 

Chan Prof. Chao‐Ping Hsu Prof. Glenn P. A. Yap Prof. Titel Jurca Prof. Tiow‐Gan Ong 

Angew. Chem. Int. Ed. 2018, 57(17),4622-4626 

 
Abstract 

The combination of conventional transition‐metal‐catalyzed coupling (2 e− process) and photoredox 

catalysis (1 e− process) has emerged as a powerful approach to catalyze difficult cross‐coupling 

reactions under mild reaction conditions. Reported is a palladium carbodicarbene (CDC) complex that 

mediates both a Suzuki–Miyaura coupling and photoredox catalysis for C−N bond formation upon 

visible‐light irradiation. These two catalytic pathways can be combined to promote both conventional 

transition‐metal‐catalyzed coupling and photoredox catalysis to mediate C−H arylation under 

ambient conditions with a single catalyst in an efficient one‐pot process. 

 

 

https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201800829
https://onlinelibrary-wiley-com.ezp.sub.su.se/doi/abs/10.1002/anie.201800951
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Visible‐Light‐Promoted Dearomative Fluoroalkylation of β‐Naphthols through 
Intermolecular Charge Transfer 

Quanping Guo Mengran Wang Hong Liu Prof. Dr. Rui Wang Prof. Dr. Zhaoqing Xu 

Angew. Chem. Int. Ed. 2018, 57(17), 4747-4751 

 
Abstract 

The first visible‐light‐promoted dearomative fluoroalkylation of β‐naphthols was realized without the 
assistance of any transition‐metal catalysts or external photosensitizers. Inexpensive fluoroalkyl 
iodides were directly used as efficient fluoroalkylation reagents under very mild reaction conditions. 
The scope of this process was found to be general and broad, and both trifluoromethyl and 

perfluoroalkyl groups (‐C4F9, ‐C6F13, and ‐C8F17) were installed in excellent yields. Preliminary 
mechanistic studies suggest that visible‐light‐promoted intermolecular charge transfer within the 
naphtholate–fluoroalkyl iodide electron donor–acceptor (EDA) complex induces a single electron 
transfer in the absence of photocatalysts. 

 

Brønsted Acid Enabled Nickel‐Catalyzed Hydroalkenylation of Aldehydes with Styrene and its 
Derivatives 

Xing‐Wang Han Tao Zhang Yan‐Long Zheng Wei‐Wei Yao Jiang‐Fei Li You‐Ge Pu Prof. Dr. Mengchun Ye Qi‐Lin Zhou 

Angew. Chem. Int. Ed. 2018, 57(18), 5068-5071 

  

Abstract 
A Brønsted acid enabled nickel-catalyzed hydroalkenylation of aldehydes and styrene derivatives has 
been developed. The Brønsted acid acts as a proton shuttle to transfer a proton from the alkene to the 
aldehyde, thereby leading to an economical and byproduct-free coupling. A series of synthetically 
useful allylic alcohols were obtained through one-step reactions from readily available styrene 
derivatives and aliphatic aldehydes in up to 88 % yield and with high linear selectivity. 

 

Electrochemical C−H Amination by Cobalt Catalysis in a Renewable Solvent 

Nicolas Sauermann Dr. Ruhuai Mei Prof. Dr. Lutz Ackermann 

Angew. Chem. Int. Ed. 2018, 57(18), 5090-5094 

 

 

 

Abstract 
Syntheses of substituted anilines primarily rely on palladium-catalyzed coupling chemistry with 
prefunctionalized aryl electrophiles. While oxidative aminations have emerged as powerful 
alternatives, they largely produce undesired metal-containing by-products in stoichiometric quantities. 
In contrast, described herein is the unprecedented electrochemical C−H amination by cobalt-catalyzed 
C−H activation. The environmentally benign electrocatalysis avoids stoichiometric metal oxidants, can 
be conducted under ambient air, and employs a biomass-derived, renewable solvent for sustainable 
aminations in an atom- and step-economical manner with H2 as the sole byproduct. 

https://onlinelibrary-wiley-com.ezp.sub.su.se/doi/abs/10.1002/anie.201800767
https://onlinelibrary-wiley-com.ezp.sub.su.se/doi/abs/10.1002/anie.201801817
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201802206
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Immobilization of Molecular Catalysts for Enhanced Redox Catalysis 

Prof. Dr. Shunichi Fukuzumi Prof. Dr. Yong‐Min Lee Prof. Dr. Wonwoo Nam 

ChemCatChem 2018, 10(8), 1686-1702 

 
Abstract 
 
In the homogenous phase, redox catalysts are often deactivated by bimolecular reactions. For 
example, the charge‐separated state of photoredox catalysts decayed via bimolecular back electron 
transfer reactions between the charge‐separated molecules to decrease the lifetimes of the 
catalytically active species. When photoredox catalysts are immobilized on solid supports, the lifetime 
of the charge‐separated state was remarkably elongated to enhance the photocatalytic activity. 
Immobilization of photoredox catalysts on electrodes is required for photocurrent generation, leading 
to development of solar cells. Metal‐oxygen intermediates, which are active for oxidation of various 
substrates including water oxidation, are also deactivated via bimolecular reactions to produce inactive 
forms such as dinuclear metal bis‐μ‐oxo complexes. Immobilization of metal complex catalysts on 
solid supports prohibits the bimolecular deactivation, enhancing the catalytic activity and stability. This 
Review focuses on recent development of immobilization of both organic and inorganic molecular 
catalysts on various supports for enhancement of the catalytic activity, selectivity and stability in 
thermal and photoinduced redox reactions. 
 
 
Solid Molecular Frustrated Lewis Pairs in a Polyamine Organic Framework for the Catalytic 

Metal-free Hydrogenation of Alkenes 

Andrea Willms Hannah Schumacher Tarnuma Tabassum Long Qi Prof. Dr. Susannah L. Scott Dr. Peter J. C. Hausoul Prof. Dr. 
Marcus Rose 

ChemCatChem 2018, 10(8), 1835-1843 

  

Abstract 
We report for the first time a metal‐free heterogeneously catalyzed hydrogenation using a semi‐solid 
frustrated Lewis pair (FLP). The catalyst consists of a solid polyamine organic framework and 
molecular tris(pentafluorophenyl)borane (BCF) that form a semi‐immobilized FLP in situ in the catalytic 
hydrogenation of diethyl benzylidenemalonate. 

11
B NMR spectroscopy proves the successful hydrogen 

activation by the FLP. Furthermore, the B−N interactions between the polyamine and BCF are 
investigated by IR and solid state NMR spectroscopy. The FLP 1,4‐diazabicyclo[2.2.2]octane 
(DABCO)/BCF, which combines the features of a FLP and a classical Lewis adduct, functions as 
molecular reference in both, catalysis and characterization. Furthermore, computational studies enable 
a better insight into the hydrogen activation through DABCO/BCF and polyamine/BCF. 

https://onlinelibrary.wiley.com/doi/abs/10.1002/cctc.201701786
https://onlinelibrary.wiley.com/doi/abs/10.1002/cctc.201701783
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Chemical Pressure-Driven Enhancement of the Hydrogen Evolving Activity of Ni2P from 
Nonmetal Surface Doping Interpreted via Machine Learning 

Robert B. Wexler† , John Mark P. Martirez‡ , and Andrew M. Rappe 

J. Am. Chem. Soc., 2018, 140 (13), pp 4678–4683 

 

The activity of Ni2P catalysts for the hydrogen evolution reaction (HER) is currently limited by 
strong H adsorption at the Ni3-hollow site. We investigate the effect of surface nonmetal doping on 
the HER activity of the Ni3P2 termination of Ni2P(0001), which is stable at modest electrochemical 
conditions. Using density functional theory (DFT) calculations, we find that both 2p nonmetals and 
heavier chalcogens provide nearly thermoneutral H adsorption at moderate surface doping 
concentrations. We also find, however, that only chalcogen substitution for surface P is exergonic. 
For intermediate surface concentrations of S, the free energy of H adsorption at the Ni3-hollow 
site is −0.11 eV, which is significantly more thermoneutral than the undoped surface (−0.45 eV). 
We use the regularized random forest machine learning algorithm to discover the relative 
importance of structure and charge descriptors, extracted from the DFT calculations, in 
determining the HER activity of Ni2P(0001) under different doping concentrations. We discover 
that the Ni–Ni bond length is the most important descriptor of HER activity, which suggests that 
the nonmetal dopants induce a chemical pressure-like effect on the Ni3-hollow site, changing its 
reactivity through compression and expansion. 

Natural Product Total Synthesis: As Exciting as Ever and Here To Stay 

Phil S. Baran (JACS Associate Editor)  

J. Am. Chem. Soc., 2018, 140 (14), pp 4751–4755 
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Outer-Sphere Control of Catalysis on Surfaces: A Comparative Study of Ti(IV) Single-Sites 
Grafted on Amorphous versus Crystalline Silicates for Alkene Epoxidation 

Nicolás A. Grosso-Giordano§ , Christian Schroeder#, Alexander Okrut§, Andrew Solovyov§, Christian Schöttle§ , Walter 

Chassé# , Nebojša Marinković‡, Hubert Koller*# , Stacey I. Zones*⊥, and Alexander Katz*§  

J. Am. Chem. Soc., 2018, 140 (15), pp 4956–4960 

 

The effect of outer-sphere environment on alkene epoxidation catalysis using an organic 
hydroperoxide oxidant is demonstrated for calix[4]arene-TiIV single-sites grafted on amorphous vs 
crystalline delaminated zeotype (UCB-4) silicates as supports. A chelating calix[4]arene macrocyclic 
ligand helps enforce a constant TiIV inner-sphere, as characterized by UV–visible and X-ray 
absorption spectroscopies, thus enabling the rigorous comparison of outer-sphere environments 
across different siliceous supports. These outer-sphere environments are characterized by solid-state 
1H NMR spectroscopy to comprise proximally organized silanols confined within 12 membered-ring 
cups in crystalline UCB-4, and are responsible for up to 5-fold enhancements in rates of epoxidation 
by TiIV centers. 

Palladium-Catalyzed Selective Generation of CO from Formic Acid for Carbonylation of 
Alkenes 

Rui Sang† , Peter Kucmierczyk†‡, Kaiwu Dong†, Robert Franke‡§, Helfried Neumann†, Ralf Jackstell†, and Matthias 

Beller*†  

J. Am. Chem. Soc., 2018, 140 (15), pp 5217–5223 

 

A general and selective palladium-catalyzed alkoxycarbonylation of all kinds of alkenes with formic 
acid (HCOOH, FA) is described. Terminal, di-, tri-, and tetra-substituted including functionalized olefins 
are converted into linear esters with high yields and regioselectivity. Key-to-success is the use of 
specific palladium catalysts containing ligands with built-in base, e.g., L5. Comparison experiments 
demonstrate that the active catalyst system not only facilitates isomerization and carbonylation of 
alkenes but also promotes the selective decomposition of HCOOH to CO under mild conditions. 
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The True Catalyst Revealed: The Intervention of Chiral Ca and Mg Phosphates in Brønsted Acid 
Promoted Asymmetric Mannich Reactions 

Luis Simón*† and Robert S. Paton*‡#  

J. Am. Chem. Soc., 2018, 140 (16), pp 5412–5420 

 

The acetylacetone-benzaldimine Mannich reaction catalyzed by Mg(II) and Ca(II) salts of chiral 
phosphoric acids (CPA) has been investigated computationally by QM/MM methods. Enantioselectivity 
in this reaction is both larger than and in the opposite sense to that observed for the same reaction 
catalyzed by the protic CPA catalyst alone. We present a mechanistic model from which the 
characteristic differences between these metal and metal-free catalysts, which can coexist in the same 
reaction mixture, can be understood. Alkaline earth salts with chiral phosphate counterions are found 
to be more catalytically active than the protic form, and the Ca(II) and Mg(II) CPA salts react via 
different mechanisms, with a higher coordination number favored by calcium over magnesium. In the 
well-ordered chiral cavities around these metal centers, asymmetric induction arises from the steric 
interaction with the imine protecting group in the unfavorable pathway, with both substrates adopting 
well-defined conformations. These mechanistic models have allowed us to rationalize the 
stereochemical outcome across a range of bimolecular reactions promoted by divalent metal 
phosphates formed with different CPAs. 

Toward Platform Chemicals from Bio-Based Ethylene: Heterogeneous Catalysts and Processes 

Vasile Hulea*  

ACS Catal., 2018, 8 (4), pp 3263–3279 

 

With stricter ecological regulation and reduction of fossil feedstock, the research works have been 
oriented to renewable resources. Various bio-based molecules have been proposed for replacing the 
platform chemicals based on crude oil, but there are not yet well-established processes for producing 
these chemicals at large scale. As a result, in the short to midterm, a main impact will be expected 
from the production of bio-based bulk chemicals having identical structures as today’s bulk chemicals, 
including ethylene, which is a key intermediate for the production of platform molecules. The 
commercial method for producing ethylene is based on steam thermal cracking, but emerging 
methods using alternative sources (natural gas, coal, biomass) are very promising processes. For 
example, the high-volume production of ethylene by ethanol dehydration has become an economically 
feasible application. This perspective summarizes the advances in catalysts, processes, and 
fundamental understanding of reaction mechanisms in ethylene conversion to other high-value 
hydrocarbons, including propylene, butenes, and BTX aromatics. 

Robinson Annulation-Directed Synthesis of Jet-Fuel-Ranged Alkylcyclohexanes from 
Biomass-Derived Chemicals 

Yaxuan Jing†, Qineng Xia† , Junjian Xie‡, Xiaohui Liu†, Yong Guo†, Ji-jun Zou‡ , and Yanqin Wang*†  

ACS Catal., 2018, 8 (4), pp 3280–3285 
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Robinson annulation may be useful for converting biomass-derived compounds into jet-fuel-ranged 
alkylcyclohexanes, but it has not been fully developed until now. Herein, a strategy for the synthesis of 
highly branched C15 alkylcyclohexanes with lignocellulose-derived furfural and 2,4-pentanedione was 
developed with Robinson annulation as the key step. Low-freezing-point (−81 °C) and high-density 
(0.8139 g/mL) highly branched alkylcyclohexanes were produced by two steps, namely, a one-pot 
cyclization process including the aldol condensation of furfural with 2,4-pentanedione and the 
subsequent Robinson annulation of the aldol adducts with 2,4-pentanedione over CoCl2ꞏ6H2O 
catalyst, then following with the Pd/NbOPO4-catalyzed hydrodeoxygenation. 
 

Accessing Frustrated Lewis Pair Chemistry through Robust Gold@N-Doped Carbon for 
Selective Hydrogenation of Alkynes 

Jhonatan Luiz Fiorio† , Renato Vitalino Gonçalves‡ , Erico Teixeira-Neto§, Manuel A. Ortuño∥  , Núria López∥  , 

and Liane Marcia Rossi*†  

ACS Catal., 2018, 8 (4), pp 3516–3524 

 
 
Pyrolysis of Au(OAc)3 in the presence of 1,10-phenanthroline over TiO2 furnishes a highly active and 
selective Au nanoparticle (NP) catalyst embedded in a nitrogen-doped carbon support, Au@N-doped 
carbon/TiO2 catalyst. Parameters such as pyrolysis temperature, type of support, and nitrogen ligands 
as well as Au/ligand molar ratios were systematically investigated. Highly selective hydrogenation of 
numerous structurally diverse alkynes proceeded in moderate to excellent yield under mild conditions. 
The high selectivity toward the industrially important alkene substrates, functional group tolerance, and 
the high recyclability makes the catalytic system unique. Both high activity and selectivity are 
correlated with a frustrated Lewis pairs interface formed by the combination of gold and nitrogen 
atoms of N-doped carbon that, according to density functional theory calculations, can serve as a 
basic site to promote the heterolytic activation of H2 under very mild conditions. This “fully 
heterogeneous” and recyclable gold catalyst makes the selective hydrogenation process 
environmentally and economically attractive. 
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Organic synthesis provides opportunities to transform drug discovery 

David C. Blakemore, Luis Castro, Ian Churcher, David C. Rees, Andrew W. Thomas, David M. Wilson & Anthony Wood 

Nature Chemistry, 2018, 10, 383. 

 

Abstract 
Despite decades of ground-breaking research in academia, organic synthesis is still a rate-limiting 
factor in drug-discovery projects. Here we present some current challenges in synthetic organic 
chemistry from the perspective of the pharmaceutical industry and highlight problematic steps that, 
if overcome, would find extensive application in the discovery of transformational medicines. 
Significant synthesis challenges arise from the fact that drug molecules typically contain amines 
and N-heterocycles, as well as unprotected polar groups. There is also a need for new reactions 
that enable non-traditional disconnections, more C–H bond activation and late-stage 
functionalization, as well as stereoselectively substituted aliphatic heterocyclic ring synthesis, C–X 
or C–C bond formation. We also emphasize that syntheses compatible with biomacromolecules will 
find increasing use, while new technologies such as machine-assisted approaches and artificial 
intelligence for synthesis planning have the potential to dramatically accelerate the drug-discovery 
process. We believe that increasing collaboration between academic and industrial chemists is 
crucial to address the challenges outlined here.  
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Hydroxide diffuses slower than hydronium in water because its solvated structure inhibits 
correlated proton transfer 

Mohan Chen, Lixin Zheng, Biswajit Santra, Hsin-Yu Ko, Robert A. DiStasio Jr, Michael L. Klein, Roberto Car & Xifan Wu 

Nature Chemistry, 2018, 10, 413. 

 

 
Abstract 
Proton transfer via hydronium and hydroxide ions in water is ubiquitous. It underlies acid–base 
chemistry, certain enzyme reactions, and even infection by the flu. Despite two centuries of 
investigation, the mechanism underlying why hydroxide diffuses slower than hydronium in water is 
still not well understood. Herein, we employ state-of-the-art density-functional-theory-based 
molecular dynamics—with corrections for non-local van der Waals interactions, and self-interaction 
in the electronic ground state—to model water and hydrated water ions. At this level of theory, we 
show that structural diffusion of hydronium preserves the previously recognized concerted 
behaviour. However, by contrast, proton transfer via hydroxide is less temporally correlated, due to 
a stabilized hypercoordination solvation structure that discourages proton transfer. Specifically, the 
latter exhibits non-planar geometry, which agrees with neutron-scattering results. Asymmetry in the 
temporal correlation of proton transfer leads to hydroxide diffusing slower than hydronium. 
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Evidence for a vibrational phase-dependent isotope effect on the photochemistry of vision 

C. Schnedermann, X. Yang, M. Liebel, K. M. Spillane, J. Lugtenburg, I. Fernández, A. Valentini, I. Schapiro, M. Olivucci, P. 
Kukura & R. A. Mathies 

Nature Chemistry, 2018, 10, 449.  

 

Abstract 
Vibronic coupling is key to efficient energy flow in molecular systems and a critical component of 
most mechanisms invoking quantum effects in biological processes. Despite increasing evidence 
for coherent coupling of electronic states being mediated by vibrational motion, it is not clear how 
and to what degree properties associated with vibrational coherence such as phase and coupling 
of atomic motion can impact the efficiency of light-induced processes under natural, incoherent 
illumination. Here, we show that deuteration of the H11–C11=C12–H12 double-bond of the 11-
cis retinal chromophore in the visual pigment rhodopsin significantly and unexpectedly alters the 
photoisomerization yield while inducing smaller changes in the ultrafast isomerization dynamics 
assignable to known isotope effects. Combination of these results with non-adiabatic molecular 
dynamics simulations reveals a vibrational phase-dependent isotope effect that we suggest is an 
intrinsic attribute of vibronically coherent photochemical processes.  
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Crystal phase-based epitaxial growth of hybrid noble metal nanostructures on 4H/fcc Au 
nanowires 

Qipeng Lu, An-Liang Wang, Yue Gong, Wei Hao, Hongfei Cheng, Junze Chen, Bing Li, Nailiang Yan, Wenxin Niu, Jie 
Wang, Yifu Yu, Xiao Zhang, Ye Chen, Zhanxi Fan, Xue-Jun Wu, Jinping Chen, Jun Luo, Shuzhou Li, Lin Gu& Hua Zhang 

Nature Chemistry, 2018, 10, 456. 

 

Abstract 
Crystal-phase engineering offers opportunities for the rational design and synthesis of noble metal 
nanomaterials with unusual crystal phases that normally do not exist in bulk materials. However, it 
remains a challenge to use these materials as seeds to construct heterometallic nanostructures 
with desired crystal phases and morphologies for promising applications such as catalysis. Here, 
we report a strategy for the synthesis of binary and ternary hybrid noble metal nanostructures. Our 
synthesized crystal-phase heterostructured 4H/fcc Au nanowires enable the epitaxial growth of Ru 
nanorods on the 4H phase and fcc-twin boundary in Au nanowires, resulting in hybrid Au–Ru 
nanowires. Moreover, the method can be extended to the epitaxial growth of Rh, Ru–Rh and Ru–Pt 
nanorods on the 4H/fcc Au nanowires to form unique hybrid nanowires. Importantly, the Au–Ru 
hybrid nanowires with tunable compositions exhibit excellent electrocatalytic performance towards 
the hydrogen evolution reaction in alkaline media. 
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Chemical evolution of atmospheric organic carbon over multiple generations of oxidation 

Gabriel Isaacman-VanWertz, Paola Massoli, Rachel O’Brien, Christopher Lim, Jonathan P. Franklin, Joshua A. 
Moss, James F. Hunter, John B. Nowak, Manjula R. Canagaratna, Pawel K. Misztal, Caleb Arata, Joseph R. Roscioli, Scott 
T. Herndon, Timothy B. Onasch, Andrew T. Lambe, John T. Jayne, Luping Su, Daniel A. Knopf, Allen H. 
Goldstein, Douglas R. Worsnop & Jesse H. Kroll 

Nature Chemistry, 2018, 10, 462. 

 

Abstract 
The evolution of atmospheric organic carbon as it undergoes oxidation has a controlling influence 
on concentrations of key atmospheric species, including particulate matter, ozone and oxidants. 
However, full characterization of organic carbon over hours to days of atmospheric processing has 
been stymied by its extreme chemical complexity. Here we study the multigenerational oxidation of 
α-pinene in the laboratory, characterizing products with several state-of-the-art analytical 
techniques. Although quantification of some early generation products remains elusive, full carbon 
closure is achieved (within measurement uncertainty) by the end of the experiments. These results 
provide new insights into the effects of oxidation on organic carbon properties (volatility, oxidation 
state and reactivity) and the atmospheric lifecycle of organic carbon. Following an initial period 
characterized by functionalization reactions and particle growth, fragmentation reactions dominate, 
forming smaller species. After approximately one day of atmospheric aging, most carbon is 
sequestered in two long-lived reservoirs—volatile oxidized gases and low-volatility particulate 
matter. 
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Copper-catalyzed synthesis of allenylboronic acids. Access to sterically encumbered 
homopropargylic alcohols and amines by propargylboration  

J. Zhao, S. J. T. Jonker, D. N. Meyer, G. Schulz, C. D. Tran, L. Eriksson, K. J. Szabó 

Chemical Science 2018, 9, 3305. 

   

Abstract 

Tri- and tetrasubstituted allenylboronic acids were prepared via a new versatile copper-catalyzed 
methodology. The densely functionalized allenylboronic acids readily undergo propargylboration 
reactions with ketones and imines without any additives. Catalytic asymmetric propargylborylation of 
ketones is demonstrated with high stereoselectivity allowing for the synthesis of highly enantioenriched 
tertiary homopropargyl alcohols. The reaction is suitable for kinetic resolution of racemic allenylboronic 
acids affording alkynes with adjacent quaternary stereocenters. 

 

Organocatalytic reductive coupling of aldehydes with 1,1-diarylethylenes using an in situ 
generated pyridine-boryl radical  

J. Ciao, G. Wang, L. Gao, X. Xeng, S. Li 

Chemical Science 2018, 9, 3664. 

   

Abstract 

A pyridine-boryl radical promoted reductive coupling reaction of aldehydes with 1,1-diarylethylenes has 
been established via a combination of computational and experimental studies. Density functional theory 
calculations and control experiments suggest that the ketyl radical from the addition of the pyridine-boryl 
radical to aldehydes is the key intermediate for this C–C bond formation reaction. This metal-free 
reductive coupling reaction features a broad substrate scope and good functional compatibility. 

http://pubs.rsc.org/en/Content/ArticleLanding/2018/SC/C7SC05123A#!divAbstract
http://pubs.rsc.org/en/Content/ArticleLanding/2018/SC/C7SC05123A#!divAbstract
http://pubs.rsc.org/en/Content/ArticleLanding/2018/SC/C7SC05225A#!divAbstract
http://pubs.rsc.org/en/Content/ArticleLanding/2018/SC/C7SC05225A#!divAbstract
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Enantiocontrol by assembled attractive interactions in copper-catalyzed asymmetric direct 
alkynylation of α-ketoesters with terminal alkynes: OH⋯O/sp3-CH⋯O two-point hydrogen 
bonding combined with dispersive attractions  

M. C. Schwarzer, A. Fujioka, T. Ishi, H. Ohmiya, S. Mori, M. Sawamura 

Chemical Science 2018, 9, 3484. 

   

Abstract 

Copper-catalyzed asymmetric direct alkynylation of α-ketoesters with terminal alkynes with chiral 
prolinol–phosphine ligands, most preferably (αR,2S)-1-(2-dicyclohexylphosphinobenzyl)-α-neopentyl-2-
pyrrolidinemethanol, afforded various enantioenriched chiral propargylic tertiary alcohols. Quantum-
chemical calculations using the BP86 density functional including Grimme's empirical dispersion 
correction [DF-BP86-D3(BJ)-PCM(tBuOH)/TZVPP//DF-BP86-D3(BJ)/SVP] show the occurrence of 
OH⋯O/sp3-CH⋯O two-point hydrogen bonding between the chiral ligand and the carbonyl group of the 
ketoester in the stereo-determining transition states. Combined with the hydrogen-bonding interactions 
orienting the ketoester substrate, dispersive attractions between the chiral ligand (P-cyclohexyl groups) 
and the ketoester in the favored transition states, rather than steric repulsions in the disfavored transition 
state explain the enantioselectivity of the asymmetric copper catalysis. 
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Theoretical Investigation on Ni-Catalyzed C(sp3)−F Activation and Ring Contraction of 
Tetrahydropyrans: Exploration of an SN2 Pathway 

Z. Xu, Y. Yang, J. Jiang, Y. Fu 

Organometallics 2018, 37, 1114. 

    

Abstract 

DFT calculations were conducted to elucidate the mechanistic details of a recently reported cross-
electrophile coupling (i.e., XEC) reaction, in which a stable C(sp3)–F bond was successfully cleaved and 
a ring contraction from six-membered tetrahydropyran to three-membered cyclopropane was realized. 
Our theoretical investigation highlights the critical role that the Grignard reagents play. Despite being a 
reducing agent, the RMgX also helps to promote the C(sp3)–O cleavage while breaking the 
tetrahydropyran ring and to activate the C(sp3)–F bond to furnish the final recyclization. The cleavage 
of the C(sp3)–F bond follows an SN2-type reaction, so that a chirality inversion of the carbon can be 
ensured. Regarding the details of the cross-coupling between two electrophiles, the pathway involving 
radicals is not possible for this system. According to our calculations, this reaction in fact follows an 
unconventional Tsuji–Trost reaction, which means that, rather than being attacked by a nucleophile, the 
terminal carbon of the allyl group performs a nucleophilic attack by itself. More specifically, it is realized 
by a methyl transfer from the RMgX to the Ni atom (i.e., methylation on the Ni atom), which is almost 
barrierless. In addition, the recyclization leading to the formation of cyclopropane is followed by another 
methyl migration, which affords a NiMe2 species. The NiMe2 species then undergoes a reductive 
elimination to regenerate the Ni(0) catalyst with a release of ethane. Meanwhile, the reductive 
elimination, rather than the recyclization process as proposed, is found to be the rate-determining step 
with an effective free energy barrier of only 69.8 kJ/mol, which ensures the reaction to proceed smoothly 
even at room temperature. 

https://pubs.acs.org/doi/10.1021/acs.organomet.7b00894
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A lignin-epoxy resin derived from biomass as an alternative to formaldehyde-based wood 
adhesives 
 
R. J. Li, J. Gutierrez, Y.-L. Chung, C. W. Frank, S. L. Billington and E. S. Sattely 
 

Green Chemistry, 2018, 20, 1459-1466 
 

 
Astract 
Wood products are extensively used to make furniture items and construction materials; however, the 
majority contain formaldehyde-based adhesives that raise serious health concerns. Here, we report a 
formaldehyde-free adhesive formulation comprised of two high-volume biorefinery biproducts, namely 
Kraft lignin (pulp and paper) and glycerol (biodiesel), and its adhesion properties as determined by 
ultimate shear stress as well as wood failure rates. We show that this lignin-based resin displays the 
same desirable characteristics as formaldehyde-based resins including water-tolerance, fast curing, and 
comparable adhesion performance. Chemical analysis indicates that resin curing occurs uncatalyzed 
via formation of ether bonds between lignin hydroxyl groups and the glycerol-derived crosslinker 
epoxide. We also show that different lignin and crosslinker feedstocks can be used in the formulation, 
in some cases with water as a cosolvent, to generate a set of lignin-derived resins with similar properties 
and mechanical strength. In contrast to the majority of formaldehyde-free adhesives, this lignin-epoxy 
formulation does not require the use of caustic base and known carcinogens. Furthermore, we 
demonstrate through mechanical testing and attention to processing conditions that this lignin-based 
resin has the potential to be a viable alternative to widely used formaldehyde resins. 
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Impact of hydration and temperature history on the structure and dynamics of lignin 
 
D. Vural, C. Gainaru, H. O'Neill, Y. Pu, M. D. Smith, J. M. Parks, S. V. Pingali, E. Mamontov, B. H. Davison, A. P. Sokolov, 
A. J. Ragauskas, J. C. Smith and L. Petridis 
 

Green Chemistry, 2018, 20, 1602-1611 
 

 
Astract 
The full utilization of plant biomass for the production of energy and novel materials often involves high 
temperature treatment. Examples include melt spinning of lignin for manufacturing low-cost carbon fiber 
and the relocalization of lignin to increase the accessibility of cellulose for production of biofuels. These 
temperature-induced effects arise from poorly understood changes in lignin flexibility. Here, we combine 
molecular dynamics simulations with neutron scattering and dielectric spectroscopy experiments to 
probe the dependence of lignin dynamics on hydration and thermal history. We find a dynamical and 
structural hysteresis: at a given temperature, the lignin molecules are more expanded and their 
dynamics faster when the lignin is cooled than when heated. The structural hysteresis is more 
pronounced for dry lignin. The difference in dynamics, however, follows a different trend, it is found to 
be more significant at high temperatures and high hydration levels. The simulations also reveal syringyl 
units to be more dynamic than guiacyl. The results provide an atomic-detailed description of lignin 
dynamics, important for understanding lignin role in plant cell wall mechanics and for rationally improving 
lignin processing. The lignin glass transition, at which the polymer softens, is lower when lignin is cooled 
than when heated; therefore extending the cooling phase of processing and shortening the heating 
phase may offer ways to lower processing costs. 
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Conversion of glucose into 5-hydroxymethylfurfural catalyzed by acid-base bifunctional 
heteropolyacid-based ionic hybrids 
 
P. Zhao, Y. Zhang, Y. Wang, H. Cui, F. Song, X. Sun and L. Zhang 
 

Green Chemistry, 2018, 20, 1551-1559 
 

 
Astract 
The design of stable acid-base bifunctional heterogeneous catalysts has become crucial for efficient 
catalytic conversion of renewable biomass to high value-added chemicals. Heteropolyacids (HPAs) are 
of great interest due to their unique tunable structures and suitable acidity. In this study, a series of acid-
base bifunctional ionic hybrid catalysts [MimAM]nH3-nPW12O40 (n = 1-3) were synthesized by the ion 
exchange method using an amino-functionalized imidazolium ionic liquid and H3PW12O40 as 
precursors. The introduction of the ionic liquid resulted in a varied Lewis-Bronsted acidity for 
[MimAM]nH3-nPW12O40. The synergistic effect of dual acidic properties endowed 
[MimAM]H2PW12O40 with more efficiency for glucose dehydration in THF/H2O-NaCl with 53.9% HMF 
yield. A unique sequential hydrogen transfer mechanism is proposed to understand the efficient 
heterogeneous catalysis. Among them, the absence of fructose and levoglucosenone in glucose 
dehydration may come from the formation of stabilized intermediates 1,2-enediol and anhydrosugars 
due to the existence of an effective hydrogen bond between O-H and O[double bond, length as m-
dash]W on the heteropoly anion; the reversible process between glucose dehydration and anhydrosugar 
hydration is responsible for the absence of HMF during the early stage of reaction. This work provides 
a deep understanding of the HPA-catalyzed conversion of glucose to HMF. 
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Temperature-dependent phase behaviour of tetrahydrofuran-water alters solubilization of xylan 
to improve co-production of furfurals from lignocellulosic biomass 
 
M. D. Smith, C. M. Cai, X. Cheng, L. Petridis and J. C. Smith 
 

Green Chemistry, 2018, 20, 1612-1620 

 
 
Astract 
Xylan is an important polysaccharide found in the hemicellulose fraction of lignocellulosic biomass that 
can be hydrolysed to xylose and further dehydrated to the furfural, an important renewable platform fuel 
precursor. Here, pairing molecular simulation and experimental evidence, we reveal how the unique 
temperature-dependent phase behaviour of water-tetrahydrofuran (THF) co-solvent can delay xylan 
solubilization to synergistically improve catalytic co-processing of biomass to furfural and 5-HMF. Our 
results indicate, based on polymer correlations between polymer conformational behaviour and solvent 
quality, that both co-solvent and aqueous environments serve as 'good' solvents for xylan. Interestingly, 
the simulations also revealed that unlike other cell-wall components (i.e., lignin and cellulose), the make-
up of the solvation shell of xylan in THF-water is dependent on the temperature-phase behaviour. At 
temperatures between 333 K and 418 K, THF and water become immiscible, and THF is evacuated 
from the solvation shell of xylan, while above and below this temperature range, THF and water are both 
present in the polysaccharide's solvation shell. This suggested that the solubilization of xylan in THF-
water may be similar to aqueous-only solutions at temperatures between 333 K and 418 K and different 
outside this range. Experimental reactions on beachwood xylan corroborate this hypothesis by 
demonstrating 2-fold reduction of xylan solubilization in THF-water within a miscible temperature regime 
(445 K) and unchanged solubilization within an immiscible regime (400 K). Translating this phase-
dependent behaviour to processing of maple wood chips, we demonstrate how the weaker xylan 
solvation in THF-water under miscible conditions can delay furfural production from xylan, allowing 5-
HMF production from cellulose to "catch-up" such that their high yield production from biomass can be 
synergized in a single pot reaction. 
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A novel functional lignin-based filler for pyrolysis and feedstock recycling of poly(l-lactide) 
 
L. Dai, R. Liu and C. Si 
 

 

Green Chemistry, 2018, 20, 1777-1783 

 
Astract 
Poly(l-lactide) (PLLA) is one of the most attractive environmental-friendly polymer. However, it has some 
drawbacks that are difficult to avoid such as high cost, single-function, and particularly racemization of 
lactide during the recycling process. Previously, lignin-graft-poly(d-lactic acid) (LG-g-PDLA) was 
reported with UV blocking capability, good compatibility and the ability to accelerate crystallization in 
PLLA systems. Upon further research, we noted an unexpected effect of this copolymer on the thermal 
degradation and l-lactide recovery of PLLA. Herein, to clarify the effects of LG-g-PDLA in PLLA pyrolysis, 
a PLLA/LG-g-PDLA blend film was prepared. The pyrolysis products, thermal degradation kinetics and 
mechanism of the blend film were studied in detail via thermogravimetric analysis (TGA) and pyrolysis-
gas chromatography/mass spectroscopy (Py-GC/MS). During pyrolysis, the LG-g-PDLA fragments 
possessing free-radicals condense with the carboxyl ends of PLLA. PLLA could effectively undergo 
unzipping depolymerization to avoid racemization and produce more optically pure l-lactide. This is the 
first report of a lignin-based filler with multifunction. In addition to adding properties and enhancing the 
performances of PLLA application, the PLLA/LG-g-PDLA blend system also presents a good example 
of completely green materials for feedstock recycling. 
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Catalytic cascade conversion of furfural to 1,4-pentanediol in a single reactor 
 
F. Liu, Q. Liu, J. Xu, L. Li, Y.-T. Cui, R. Lang, L. Li, Y. Su, S. Miao, H. Sun, B. Qiao, A. Wang, F. Jerome and T. Zhang 
 

Green Chemistry, 2018, 20, 1770-1776 

 
Astract 
The synthesis of bio-based linear diols is the subject of many research studies. However, one of the 
main obstacles in industrial development is the difficulty in controlling product selectivity. Here, we report 
the catalytic conversion of furfural to 1,4-pentanediol (PD) in the presence of Ru supported on an 
ordered mesoporous carbon (CMK-3) under pressure of H2 and CO2 in water. In contrast to previous 
catalytic pathways, this work is distinct in that it yields 1,4-PD as an exclusive product, instead of a 
mixture of 1,2- and 1,5-PD as usual. Under optimized conditions, 1,4-PD was obtained in 90% yield, 
and in a one-pot reaction, directly from furfural. We disclose that the conversion of furfural to 1,4-PD 
followed an unusual catalytic route. It implies a bifunctional catalytic pathway based on sequential 
catalytic hydrogenation reactions and an acid-catalyzed Piancatelli's rearrangement. 
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Production of monosaccharides and whey protein from acid whey waste streams in the dairy 
industry 
 
M. J. Lindsay, T. W. Walker, J. A. Dumesic, S. A. Rankin and G. W. Huber 
 

Green Chemistry, 2018, 20, 1824-1834 

 
Astract 
The kinetics of Bronsted-acid-catalyzed lactose hydrolysis in water and in acid whey solutions over 
sulfuric acid and solid acid catalysts were determined at temperatures from 120 to 160 [degree]C. In 
water, lactose undergoes acid-catalyzed hydrolysis to produce glucose and galactose in near 
quantitative yield (activation energy 135.5 kJ mol-1). Additionally, lactose undergoes thermal (non-
catalytic) hydrolysis to afford glucose and galactose monomers, while glucose and galactose undergo 
thermal reactions to form unaccountable degradation products (activation energies 156, 106, and 117 
kJ mol-1, respectively). The rates at which the reactant and products undergo monomolecular and 
bimolecular acid-catalyzed degradation reactions are slow, and may be neglected for design purposes 
within the temperature range considered in this study. In acid whey solutions, hydrolysis of lactose 
affords 90% monosaccharide selectivity. Undesired reactions catalyzed by the proteins and non-protein 
nitrogen-containing species present in acid whey result in further degradation of the reactants and 
products. Ultrafiltration removes the protein and fat from the acid whey without removing lactose, but it 
does not remove the non-protein nitrogen species responsible for unwanted side reactions and catalyst 
deactivation, resulting in a 23% increase in hydrolysis rate but no change to the monosaccharide 
selectivity. Activated carbon treatment removes 33% of the non-protein nitrogen from ultrafiltration acid 
whey permeate and improves the monosaccharide selectivity to 93% but does not improve the rate, 
while nanofiltration produces a monosaccharide selectivity of 92% and increases the rate an additional 
13% compared to ultrafiltration. Experiments comparing the solid acid catalyst Amberlyst 70 to mineral 
acid catalysts in aqueous lactose solutions at 150 [degree]C show that both types of catalyst produce 
monosaccharide selectivities above 94% at high conversion (above 90%). Informed by these 
observations, we propose a process to convert acid whey waste streams into whey protein concentrates 
and glucose/galactose syrups, which would effect a significant reduction in the water, energy and carbon 
footprints associated with whey waste streams in the dairy industry. 
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2-Methyltetrahydrofuran: A Green Solvent for Iron-Catalyzed Cross-Coupling Reactions 

Dr. Elwira Bisz  Prof.,Dr. Michal Szostak 

ChemSusChem, 2018 Volume 11, Issue 8 

 

Iron‐catalyzed cross‐coupling reactions allow sustainable formation of C−C bonds using cost‐
effective, earth‐abundant base‐metal catalysis for complex syntheses of pharmaceuticals, natural 
products, and fine chemicals. The major challenge to maintain full sustainability of the process is the 
identification of green and renewable solvents that can be harnessed to replace the conventional 
solvents for this highly attractive reaction. Herein, iron‐catalyzed cross‐coupling of aryl chlorides and 
tosylates with challenging organometallic reagents possessing β‐hydrogens is found to proceed in 
good to excellent yields with the green, sustainable, and eco‐friendly 2‐methyltetrahydrofuran (2‐
MeTHF) as solvent. The reaction operates with excellent functional group tolerance under very mild 
conditions. Furthermore, large‐scale cross‐coupling, cross‐coupling of heteroaromatic substrates, 
and cross‐coupling of challenging aryl tosylates and carbamates mediated by Fe–N‐heterocyclic 
carbene catalytic systems in eco‐friendly 2‐MeTHF were also carried out. The developed method 
was applied to the key cross‐coupling in the synthesis of a fibrinolysis inhibitor, further highlighting the 
potential of 2‐MeTHF as a general solvent for sustainable iron‐catalyzed cross‐coupling reactions. 
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Selective Aerobic Oxidation of 5‐Hydroxymethylfurfural to 2,5‐Diformylfuran or 2‐Formyl‐
5‐furancarboxylic Acid in Water by using MgO⋅CeO2 Mixed Oxides as Catalysts 

Dr. Maria Ventura, Francesco Lobefaro, Prof. Elvira de Giglio, Dr. Monica Distaso, Dr. Francesco Nocito, 
Prof.Angela Dibenedetto 

ChemSusChem, 2018, Volume 11, Issue 8 

 

Mixed oxides based on MgO⋅CeO2 were used as efficient catalysts in the aerobic oxidation of 5‐

hydroxymethylfurfural (5‐HMF) to afford, with very high selectivity, either 2,5‐diformylfuran (DFF, 

99 %) or 2‐formyl‐5‐furancarboxylic acid (FFCA, 90 %), depending on the reaction conditions. 5‐

Hydroxymethyl‐2‐furancarboxylic acid (HMFCA, 57–90 %) was formed only at low concentration of 

5‐HMF (<0.03 m) or in presence of external bases. The conversion of 5‐HMF ranged from a few 
percent to 99 %, according to the reaction conditions. The oxidation was performed in water, with O2 as 
oxidant, without any additives. The surface characterization of the catalysts gave important information 
about their acid–base properties, which drive the selectivity of the reaction towards DFF. FFCA was 
formed from DFF at longer reaction times. Catalysts were studied by XPS and XRD before and after 
catalytic runs to identify the reason why they undergo reversible deactivation. XRD showed that MgO is 
hydrated to Mg(OH)2, which, even if not leached out, changes the basic properties of the catalyst that 
becomes less active after some time. Calcination of the recovered catalyst allows recovery of its initial 
activity. The catalyst is thus recoverable (>99 %) and reusable. The use of mixed oxides allows tuning 
of the basicity of the catalysts, avoiding the need for external bases for efficient and selective conversion 
of 5‐HMF and waste formation, resulting in an environmentally friendly, sustainable process. 
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Aqueous Hydrogenation of Levulinic Acid to 1,4‐Pentanediol over Mo‐Modified Ru/Activated 
Carbon Catalyst 

Dr. Jinglei Cui  Dr. Jingjing Tan  Prof. Yulei Zhu  Prof. Fangqin Cheng 

ChemSusChem, 2018, Volume 11, Issue 8 

 

 A highly efficient and green process was developed for direct conversion of levulinic acid into 1,4‐
pentanediol over Mo‐modified Ru/activated carbon (AC) catalyst in a continuous fixed‐bed reactor. 
The Ru–MoOx/AC catalyst was found to be efficient for the aqueous‐phase hydrogenation of levulinic 
acid to 1,4‐pentanediol, whereby a high yield (96.7 mol %) of 1,4‐pentanediol was obtained under 
mild reaction conditions (70 °C, 4 MPa H2). 
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Room-Temperature Total Hydrogenation of Biomass-Derived Furans and Furan/Acetone Aldol 
Adducts over a Ni–Pd Alloy Catalyst 

Kavita Gupta and Sanjay K. Singh 

ACS Sustainable Chem. Eng., 2018, 6 (4), pp 4793–4800 

 

Transformation of biomass and its derived compounds to produce fuel and different valuable chemicals 
is one of the best ways to reduce global dependence on fossil resources. For the production of different 
value added chemicals seeking application in transportation and various industrial processes, furans 
are getting much attention owing to the presence of highly reactive −CHO and/or −CH2OH with a furan 
ring. Here we show a simple yet efficient catalytic strategy for the room-temperature total hydrogenation 
of biomass-derived furans and their aldol adducts. We describe hydrogenation of different functional 
groups (furan ring, olefins, and carbonyl groups) of the biomass-derived furans over simple, cost-
effective, and highly active bimetallic NiPd alloy nanoparticles at 298 K using a H2 balloon. This 
procedure is suitable for the hydrogenation of a series of furans and furan/acetone aldol adducts having 
C5–C15 carbon chains and for a gram-scale transformation for a practical application. 
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High-Quality Jet Fuel Blend Production by Oxygen-Containing Terpenoids Hydroprocessing 

Chao Ju, Meng Wang, Yong Huang , Yunming Fang, and Tianwei Tan 

ACS Sustainable Chem. Eng., 2018, 6 (4), pp 4871–4879 

 

Biojet fuel production has attracted a lot of research interest due to the double threats of fuel shortage 
and environmental concerns. This paper works on the high-quality jet fuel blend production by oxygen-
containing terpenoids hydroprocessing. Hydroprocessing of three typical oxygen-containing terpenoids 
(geranyl acetone, nerolidol, and geraniol) over Pt/Al2O3 was first studied. The results indicate that the 
coexistence of branched carbon backbone, carbon–carbon double bond, and oxygen-containing 
functional group makes the terpenoids highly reactive during the hydroprocessing. The Pt/Al2O3 catalyst, 
which is considered to have a mild acidity, is still too active in terpenoids hydrogenation and results in 
large heat release and extensive side reactions. Hence, Pt supported on a support with a milder acidity 
and better diffusion property was proposed to build a suitable terpenoids hydroprocessing catalyst. Pt/Al-
MCFs (MCF: mesocellular silica foam) were then successfully prepared, characterized, and tested in 
this reaction. Acidic sites could be introduced into MCFs by Al grafting of the pure silica MCF. The 
acidities of MCF supports, and consequently Pt/MCFs, could be fine-tuned by the Si/Al ratio in the 
resulting supports. Pt/Al-MCF-20 with a milder acidity than Pt/Al2O3 shows an excellent performance in 
geranyl acetone hydroprocessing with complete deoxygenation, limited side reaction, and high stability. 
Characterization results of Pt/Al-MCFs and Pt/MCF indicate that Al introduction is critical for the stable 
performance. The products obtained from geranyl acetone hydroprocessing over Pt/Al-MCF-20 are 
highly promising as jet fuel or jet fuel blend due to their multibranched alkane and alkyl-cycloalkane 
nature, which meets all the specifications of ASTM 7566 in the desired freezing point (−72 °C), density 
(0.80 g/mL), flash point (51 °C), heat of combustion (45 MJ/kg), and aromatics content (<1%). 
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Lignin-First Approach to Biorefining: Utilizing Fenton’s Reagent and Supercritical Ethanol for 

the Production of Phenolics and Sugars 

William J. Sagues, Hanxi Bao, John L. Nemenyi, and Zhaohui Tong 

ACS Sustainable Chem. Eng.  6, 4, 4958-4965 

 

Selective lignin depolymerization (SLD) has emerged as a value-added method of pretreatment for 
lignocellulosic biorefining, in which lignin is depolymerized into valuable phenolic monomers prior to 
utilization of the hemicellulose and cellulose. Herein, we report a biomimetic Fenton catalyzed SLD 
process, converting sweet sorghum bagasse into an organic oil that is rich in phenolic monomers and a 
solid carbohydrate that is favorable for enzymatic hydrolysis into sugars. Initially, the feedstock’s 
molecular structure was modified through iron chelation and free radical oxidation via Fenton’s reagent 
(Fe3+, H2O2). The lignin component of the modified feedstock was then selectively depolymerized in 
supercritical ethanol (250 °C, 6.5 MPa) under nitrogen to produce a phenolic oil, with a maximum yield 
of 75.8 wt %. Six valuable phenolic monomers were detected in this oil, with a maximum cumulative 
yield of 19.1 wt %. The solid carbohydrate obtained after the SLD process was enzymatically hydrolyzed 
to liberate 62.7 and 79.9 wt % of the initial 5- and 6-carbon polysaccharides within 24 h, respectively, 
indicating the majority of the hemicellulose and cellulose were preserved during the SLD process. 
Fenton modification not only increased the yields of phenolic monomers, particularly ethyl-p-coumarate 
and ethyl-ferulate, but also enhanced enzymatic hydrolysis. 
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Etherification Reactions of Furfuryl Alcohol in the Presence of Orthoesters and Ketals: 
Application to the Synthesis of Furfuryl Ether Biofuels 

Dawn R. Chaffey, Thomas E. Davies, Stuart H. Taylor , and Andrew E. Graham 

ACS Sustainable Chem. Eng.  6, 4, 4996-5002 

 

Strategies for the efficient transformation of abundant and sustainable bioderived molecules, such as 
furfuryl alcohol (FAlc), into higher value products are currently a vibrant research area. Herein, we 
demonstrate that furfuryl ethers, which are of significant interest as biorenewable fuel additives, are 
efficiently produced employing an etherification reaction of furfuryl alcohol and short chain alkyl alcohols 
in the presence of a recyclable ZSM-5 catalyst and an orthoester, such as trimethyl orthoformate 
(TMOF) or triethyl orthoformate (TEOF), used as a sacrificial reagent. These etherification reactions 
proceed at temperatures significantly lower than those of the previous etherification procedures, and 
they provide the furfuryl ether products in high yield. Importantly, the low temperature employed 
improves the selectivity by minimizing the formation of hydrolysis products and the competing 
polymerization reactions leading to humin byproducts. By carrying out the reaction in higher alcohol 
solvents, such as ethanol, 1-propanol, and 1-butanol, we are able to capitalize on the ability of ZSM-5 
to catalyze the orthoester exchange reaction of TMOF or TEOF to produce the corresponding furfuyl 
ethers in a novel, telescoped orthoester exchange–etherification reaction sequence. Finally, we also 
demonstrate that the etherification reaction proceeds efficiently in the presence of acetals and ketals, 
such as dimethoxypropane and diethoxypropane. This latter development is highly significant given the 
greater scope for the regeneration of acetal and ketal reagents. 
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Lipoxygenase: Unprecedented Carbon-Centered Lignin Activation 

Paola Giannì, Heiko Lange, and Claudia Crestini 

ACS Sustainable Chem. Eng.  6, 4, 5085-5096 

 

Some of the most abundant renewable, non-fossil-based resources are still struggling to become a 
major resource pillar for the chemical industries.(1) One of the most prominent examples of such an 
abundant but under-utilized natural resource is lignin. Functionalization of industrially isolated and 
commercially available high quality lignins intend to change or improve their inherent characteristics and 
performances for making them suitable materials for a wide range of downstream applications.(2−5) 
Often, these modifications run via utilization and manipulation of phenolic hydroxyl groups. The aim is 
to either render isolated lignins suitable copolymers or to degrade isolated lignins into monomeric 
building blocks as eventual starting materials for traditional chemical industries. Sustainable processes 
in these areas of valorization of isolated lignins,(6−11) but also in the biorefinery processes for lignin 
isolation itself,(10−17) are based on the use of lignocellulosic and lignolytic enzymes: most commonly 
used are cellulases, laccases and peroxidases. However, these enzymatic treatments are used 
predominantly during the initial pretreatment of biomass for easing separation of components, for the 
production of different fuel classes out of initial biomass degradation products or funnelling processes 
following thermal and/or chemical degradation of lignin.(10,12,13,17−19) Several types of oxidative 
enzymes, namely laccases, polyphenol oxidases, horseradish peroxidases, have been widely reported 
to oxidatively valorize lignin via degradation.(18,20−24) 
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Phenolation to Improve Lignin Reactivity toward Thermosets Application 

Xiao Jiang , Jie Liu, Xueyu Du, Zhoujian Hu, Hou-min Chang* , and Hasan Jameel 

ACS Sustainable Chem. Eng.  6, 4, 5504-5512 

 

Phenolation can be used to improve the reactivity and decrease the molecular weight of lignin, thereby 
making it more useful for various applications. We report an effective phenolation process with only a 
catalytic amount of sulfuric acid and using phenol as solvent. The optimum phenolation conditions for 
pine kraft lignin and sweetgum biorefinery lignin were determined to be lignin/phenol (L/P, wt/wt) of 3/5, 
5% acid charge at 90 °C for 2 h and L/P of 2/5, 5% acid charge at 110 °C for 2 h, respectively. 
Phenolation resulted in introducing 30 wt % of phenol onto pine kraft lignin and 60 wt % of phenol onto 
sweetgum biorefinery lignin and significantly decreasing in the molecular weight of lignin. Phenol was 
incorporated onto both the side chains and aromatic nuclei of lignin. All lignin substructures of β-O-4′, 
β-5′/α-O-4′, β–β′, α-carbonyl, etc. were reacted, resulting in a significant decrease in aliphatic 
hydroxyl groups and increase in the phenolic hydroxyl groups. The comprehensive characterization 
revealed that most of the ethers linkages were cleaved during phenolation. The β-elimination of the γ-
hydroxymethyl group as formaldehyde was the main reaction of side chains. The released formaldehyde 
reacted with phenol and lignin to form diphenylmethanes. Plausible mechanisms for lignin phenolation 
are also discussed. 
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Regioselectivity inversion tuned by iron(III) salts in palladium-catalyzed carbonylations  

Zijun Huang, Yazhe Cheng, Xipeng Chen, Hui-Fang Wang, Chen-Xia Du and Yuehui Li  

Chem. Commun., 2018, 54, 3967-3970 

 

We disclose the Pd-catalyzed carbonylation of alkenes and alcohols, with the regioselectivity tuned by 
the anion of Fe(III) salts. 
 
 
 
Reversible modulation of CsPbBr3 perovskite nanocrystal/gold nanoparticle heterostructures  

Shanshan Chen, Danya Lyu, Tao Ling and Weiwei Guo  

Chem. Commun., 2018,54, 4605-4608 

 
 
A facile strategy is illustrated to reversibly modulate CsPbBr3 perovskite nanocrystal/Au nanoparticle 
heterostructures with the reversible formation and fragmentation of gold nanoparticles anchored to the 
corners and surface of CsPbBr3 perovskite nanocrystals. The modulation process was performed 
under ambient conditions and could be conducted for cycles. 
 
 
 
 
 
 
 
 
 
 
 
 

http://dx.doi.org/10.1039/C8CC01190G
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Brønsted acid-catalyzed formal [5+2+1] cycloaddition of ynamides and isoxazoles with water: 
access to oxygen-bridged tetrahydro-1,4-oxazepines  

Yingying Zhao, Chunxiang Wang, Yancheng Hu and Boshun Wan  

Chem. Commun., 2018,54, 3963-3966 

 
 
The unique property of the Brønsted acid, as well as introducing a small amount of water, shows 
distinct chemoselectivity from the corresponding gold-catalyzed cycloadditions. 
 
 
Synthesis of spiroindolenines by intramolecular ipso-iodocyclization of indol ynones  

Pavel Fedoseev, Guglielmo Coppola, Gerardo M. Ojeda and Erik V. Van der Eycken  

Chem. Commun., 2018,54, 3625-3628 
 

 
 
A high-yielding fast spirocyclization of easily available indol ynones has been developed by applying 
N-iodosuccinimide. 
 
 
Catalytic cracking of n-hexane to light alkene over ZSM-5 zeolite: Influence of hierarchical 
porosity and acid property  

Yajun Ji, Honghui Yang, Wei Yan  

Molecular Catalysis, 2018, 448, 91–99 

 

 
 
• Hierarchical ZSM-5 zeolite with few defects was obtained by fluoride etching. 
• It showed better performance in n-hexane cracking. 
• Phosphorus modification of ZSM-5 was conducted further after fluoride treatment. 
• ZSM-5 after co-modification showed better performance and less carbon deposition. 
• ZSM-5 after co-modification showed higher selectivity to olefins. 

http://dx.doi.org/10.1039/C8CC00881G
https://www.sciencedirect.com/science/article/pii/S2468823118300361
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Lewis acidity induced heteropoly tungustate catalysts for the synthesis of 5-ethoxymethyl 
furfural from fructose and 5-hydroxymethylfurfural  

P. Krishna Kumari, B. Srinivasa Rao, D. Padmakar, Nayeem Pasha, N. Lingaiah  

Molecular Catalysis, 2018, 448, 108–115 

 

 
 
• Lewis acidic sites containing TaTPA is active catalyst for synthesis of EMF. 
• The exchange of Ta in TPA created new Lewis acidic sites apart from Bronsted acidity. 
• TaTPA catalysts also active to convert fructose in to EMF in one pot. 
• The yield of EMF also depended on the reaction parameters. 
 
 
Catalytic isomerization of α-pinene oxide in the presence of acid-modified clays  

A.Yu.Sidorenkoa, A.V.Kravtsova, A.Aho, I.Heinmaa, T.F.Kuznetsova, D.Yu.Murzin, V.E.Agabekov  

Molecular Catalysis, 2018, 448, 18–29 
 

 
 
• Acid-modified clays as a catalyst for α-pinene oxide isomerization. 
• Campholenic and iso-campholenic aldehydes as the main reaction products. 
• The increase of selectivity to iso-campholenic aldehyde with decreasing catalyst acidity. 
• The increase of campholenic aldehyde yield with an increase of the clay drying (calcination) 
temperature. 
• Adsorbed water on illite clay surface as a key factor of iso-campholenic aldehyde formation. 
 

https://www.sciencedirect.com/science/article/pii/S2468823118300439
https://www.sciencedirect.com/science/article/pii/S2468823118300282
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Multicomponent Oxidative Trifluoromethylation of Alkynes with Photoredox Catalysis: 
Synthesis of α-Trifluoromethyl Ketones  
Yashwardhan R. Malpani, Bishyajit Kumar Biswas, Hong Sik Han, Young-Sik Jung, and Soo Bong Han 
Org. Lett., 2018, 20 (7), 1693 
 

 
The direct oxidative addition of CF3 and H2O to alkynes was achieved with photoredox catalysis to 
obtain α-trifluoromethyl ketones via rapid enol-keto tautomerization. The reaction exhibits high 
functional group tolerance and regioselectivity. Heterocycles of various sizes containing CF3 were 
synthesized from the α-CF3-substituted diketones obtained through the protocol, thereby 
demonstrating the versatile applicability of the method. Mechanistic studies of the reaction with 
isotopes provided insight into the reaction pathway. 
 
Rapid Aqueous Photouncaging by Red Light 
Xiaodi Wang, and Julia A. Kalow 
Org. Lett., 2018, 20 (7), 1716 

 

 
This work describes three new red-photocleavable dyes. The best-performing dye exhibits a quantum 
yield of 5.7% in 30:70 v/v water/acetonitrile and approximately 80% release of benzoic acid using a 
626 nm LED. Photo-orthogonality between this dye and a UV-activated photouncaging group was 
demonstrated. Additionally, a qualitative comparison between the same pair of dyes in a gel was 
performed, highlighting the superior penetration depth that can be achieved using the newly reported 
dye. 
 
Stereospecific Decarboxylative Benzylation of Enolates: Development and Mechanistic Insight 
Tian-Ren Li, Mary L. Maliszewski, Wen-Jing Xiao, and Jon A. Tunge 
Org. Lett., 2018, 20 (7), 1730 

 

 
A palladium-catalyzed decarboxylative coupling of enol carbonates with diarylmethyl electrophiles that 
are derived from secondary benzylic alcohols has been developed. This method allows the generation 
of a variety of β-diaryl ketones through an efficient and highly stereospecific coupling. In addition, 
detailed mechanistic insight into the coupling suggests that the reaction is a rare example of an 
intramolecular decarboxylative coupling that proceeds without crossover between reactants. 
 
Photo-Driven Synthesis of C6-Polyfunctionalized Phenanthridines from Three-Component 
Reactions of Isocyanids, Alkynes, and Sulfinic Acids by Electron Donor–Acceptor Complex 
Yang Li, Tao Miao, Pinhua Li, and Lei Wang 
Org. Lett., 2018, 20 (7), 1735 

 

 
A novel and efficient photoinduced synthesis of C6-polyfunctionalized phenanthridines from three-
component reactions of isocyanides, alkynes and sulfinic acids was developed. The reactions 
generated the corresponding products with high selectivity through the photochemical activity of the 

https://pubs.acs.org/doi/10.1021/acs.orglett.8b00410
https://pubs.acs.org/doi/10.1021/acs.orglett.8b00100
https://pubs.acs.org/doi/10.1021/acs.orglett.8b00100
https://pubs.acs.org/doi/10.1021/acs.orglett.8b00169
https://pubs.acs.org/doi/10.1021/acs.orglett.8b00169
https://pubs.acs.org/doi/10.1021/acs.orglett.8b00171
https://pubs.acs.org/doi/10.1021/acs.orglett.8b00171
https://pubs.acs.org/doi/10.1021/acs.orglett.8b00171
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formed electron donor–acceptor (EDA) complex during the reaction via a radical tandem process 
under mild conditions. 
 
Ruthenium(II)-Catalyzed Cyclization of Aromatic Acids with Allylic Acetates via Redox-Free 
Two-Fold Aromatic/Allylic C–H Activations: Combined Experimental and DFT Studies 
Subramanian Jambu, Masilamani Tamizmani, and Masilamani Jeganmohan 
Org. Lett., 2018, 20 (7), 1982 

 

 
A Ru(II)-catalyzed, redox-free, two-fold aromatic/allylic C–H bond activation of aromatic acids with 
allylic acetates to give (Z)-3-ylidenephthalides is described. In the reaction, H2 was formed as a side 
product. The detailed mechanistic investigation and DFT studies including the transition-state analysis 
support the postulate that the C–H allylation takes place at the ortho position of aromatic acids with 
allylic acetates followed by intramolecular cyclization at the allylic C(sp3)–H via a π-allylruthenium 
intermediate. 
 
Ruthenium(II)-Catalyzed Regio- and Stereoselective C–H Allylation of Indoles with Allyl 
Alcohols 
Xiaowei Wu, and Haitao Ji 
Org. Lett., 2018, 20 (8), 2224 
 

 
A ruthenium-catalyzed C–H allylation of indoles with allyl alcohols via β-hydroxide elimination is 
reported. Without external oxidants and expensive additives, this reaction features mild reaction 
conditions, compatibility with various functional groups, and good to excellent regioselectivity and 
stereoselectivity. 
 
Pd-Catalyzed Direct C–H Alkenylation and Allylation of Azine N-Oxides 
Fares Roudesly, Luis F. Veiros, Julie Oble, and Giovanni Poli 
Org. Lett., 2018, 20 (8), 2346 
 

 
A Pd-catalyzed direct C2-alkenylation of azine N-oxides with allyl acetate is disclosed. The products 
are formed through an allylation/isomerization cascade process. The use of a tri-tert-
butylphosphonium salt as the ligand precursor and KF is mandatory for optimal yields. When cinnamyl 
acetate is used, the same catalytic system promotes C2-cinnamylation of the azine N-oxide without 
subsequent isomerization. A mechanism is proposed on the basis of experimental studies and DFT 
calculations. 
 
 
 

https://pubs.acs.org/doi/10.1021/acs.orglett.8b00533
https://pubs.acs.org/doi/10.1021/acs.orglett.8b00533
https://pubs.acs.org/doi/10.1021/acs.orglett.8b00533
https://pubs.acs.org/doi/10.1021/acs.orglett.8b00567
https://pubs.acs.org/doi/10.1021/acs.orglett.8b00567
https://pubs.acs.org/doi/10.1021/acs.orglett.8b00567
https://pubs.acs.org/doi/10.1021/acs.orglett.8b00689
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Pd-Catalyzed Decarboxylative Sonogashira Reaction via Decarboxylative Bromination 
Quandi Jiang, Hongyi Li, Xiaofeng Zhang, Biping Xu, and Weiping Su 
Org. Lett., 2018, 20 (8), 2424 

 

 
The decarboxylative alkynylation of (hetero)aryl carboxylic acids with terminal alkynes has been 
achieved by using a Pd(PPh3)4/PCy3 catalyst. This Pd-catalyzed method exhibits good functional 
group tolerance for both coupling partners and enables chemical modification of complex molecules. 
The establishment of this decarboxylative alkynylation reaction is attributed to the discovery of a highly 
selective decarboxylative bromination of (hetero)aryl carboxylic acids with NBS (N-bromosuccinimide). 
 
Ferric(III) Chloride Catalyzed Halogenation Reaction of Alcohols and Carboxylic Acids Using 
α,α-Dichlorodiphenylmethane 
Chang-Hee Lee, Soo-Min Lee, Byul-Hana Min, Dong-Su Kim, and Chul-Ho Jun 
Org. Lett., 2018, 20 (8), 2468 
 

 
A new method for chlorination of alcohols and carboxylic acids, using α,α-dichlorodiphenylmethane as 
the chlorinating agent and FeCl3 as the catalyst, was developed. The method enables conversions of 
various alcohols and carboxylic acids to their corresponding alkyl and acyl chlorides in high yields 
under mild conditions. Particulary interesting is the observation that the respective alkyl bromides and 
iodides can be generated from alcohols when either LiBr or LiI are present in the reaction mixtures. 
 
External Oxidant-Free Dehydrogenative Lactonization of 2-Arylbenzoic Acids via Visible-Light 
Photocatalysis 
Ailong Shao, Jirui Zhan, Na Li, Chien-Wei Chiang, and Aiwen Lei 
J. Org. Chem., 2018, 83 (7), 3582 

 

 
An external oxidant-free C–H functionalization/C–O bond formation reaction for constructing benzo-
3,4-coumarins accompanied by quantitative H2 evolution has been developed. High functional group 
tolerance and excellent reaction efficiency are shown in this transformation. Meanwhile, the substrates 
containing heterocyclic substituents such as thienyl-, pyridinyl-, and pyrrolylbenzoic acids displayed 
good performance. Importantly, this reaction can be performed with good efficiency on a gram scale. A 
cyclic voltammetry study and density functional theory calculations could provide insight into the 
mechanism of this reaction. 
 
 
 
 
 
 
 

https://pubs.acs.org/doi/10.1021/acs.orglett.8b00772
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NNN Pincer Ru(II)-Complex-Catalyzed α-Alkylation of Ketones with Alcohols 
Xiao-Niu Cao, Xiao-Min Wan, Fa-Liu Yang, Ke Li, Xin-Qi Hao, Tian Shao, Xinju Zhu, and Mao-Ping Song 
J. Org. Chem., 2018, 83 (7), 3657 
 

 
A series of novel ruthenium(II) complexes supported by a symmetrical NNN ligand were prepared and 
fully characterized. These complexes exhibited good performance in transfer hydrogenation to form 
new C–C bonds using alcohols as the alkylating agents, generating water as the only byproduct. A 
broad range of substrates, including (hetero)aryl- or alkyl-ketones and alcohols, were well tolerated 
under the optimized conditions. Notably, α-substituted methylene ketones were also investigated, 
which afforded α-branched steric hindrance products. A potential application of α-alkylation of 
methylene acetone to synthesize donepezil was demonstrated, which provided the desired product in 
83% yield. Finally, this catalytic system could be applied to a one-pot double alkylation procedure with 
sequential addition of two different alcohols. The current protocol is featured with several 
characteristics, including a broad substrate scope, low catalyst (0.50 mol %) loadings, and 
environmental benignity. 
 
Palladium-Catalyzed Aerobic Oxidative Coupling of Allylic Alcohols with Anilines in the 
Synthesis of Nitrogen Heterocycles 
Gangam Srikanth Kumar, Diksha Singh, Manish Kumar, and Manmohan Kapur 
J. Org. Chem., 2018, 83 (7), 3941 
 

 
We report herein an unprecedented and expedient Pd-catalyzed oxidative coupling of allyl alcohols 
with anilines to afford β-amino ketones which are converted into substituted quinolines in a one-pot 
fashion. The exclusive preference for N-alkylation over N-allylation makes this approach unique when 
compared to those reported in literature. Detailed mechanistic investigations reveal that the conjugate 
addition pathway was the predominant one over the allylic amination pathway. The notable aspects of 
the present approach are the use of readily available, bench-stable allyl alcohols and molecular 
oxygen as the terminal oxidant, in the process dispensing the need for unstable and costly enones. 
Further, we explored the synthetic utility of β-amino ketones through an intramolecular α-arylation 
methodology and a one-pot domino annulation, thereby providing rapid access to indolines and 
quinolines. 
 
Pd-Catalyzed Substitution of the OH Group of Nonderivatized Allylic Alcohols by Phenols 
Thanya Rukkijakan, Sunisa Akkarasamiyo, Supaporn Sawadjoon, and Joseph S. M. Samec 
J. Org. Chem., 2018, 83 (7), 4099 
 

 
Nonactivated phenols have been employed as nucleophiles in the allylation of nonderivatized allylic 
alcohols to generate allylated phenolic ethers with water as the only byproduct. A Pd[BiPhePhos] 
catalyst was found to be reactive to give the O-allylated phenols in good to excellent yields in the 

https://pubs.acs.org/doi/10.1021/acs.joc.8b00013
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https://pubs.acs.org/doi/10.1021/acs.joc.8b00287
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presence of molecular sieves. The reactions are chemoselective in which the kinetically favored O-
allylated products are formed exclusively over the thermodynamically favored C-allylated products. 
 
C-Glycosidation of Unprotected Di- and Trisaccharide Aldopyranoses with Ketones Using 
Pyrrolidine-Boric Acid Catalysis 
Sherida Johnson, Avik Kumar Bagdi, and Fujie Tanaka 
J. Org. Chem., 2018, 83 (8), 4581 
 

 
C-Glycoside derivatives are found in pharmaceuticals, glycoconjugates, probes, and other functional 
molecules. Thus, C-glycosidation of unprotected carbohydrates is of interest. Here the development of 
C-glycosidation reactions of unprotected di- and trisaccharide aldopyranoses with various ketones is 
reported. The reactions were performed using catalyst systems composed of pyrrolidine and boric acid 
under mild conditions. Carbohydrates used for the C-glycosidation included lactose, maltose, 
cellobiose, 3′-sialyllactose, 6′-sialyllactose, and maltotriose. Using ketones with functional groups, C-
glycosides ketones bearing the functional groups were obtained. The pyrolidine-boric acid catalysis 
conditions did not alter the stereochemistry of non-C–C bond formation positions of the carbohydrates 
and led to the formation of the C-glycosidation products with high diastereoselectivity. For the C-
glycosidation of the carbohydrates under the pyrrolidine-boric acid-catalysis, the hydroxy group at the 
6-position of the reacting aldopyranose was necessary to afford the product. Our analyses suggest 
that the carbohydrates form iminium ions with pyrrolidine and that boric acid forms B–O covalent 
bonds with the carbohydrates during the catalysis to forward the C–C bond formation. 
 
Alkene‐Zipper Catalyzed Selective and Remote Retro‐ene Reaction of Alkenyl 
Cyclopropylcarbinol  
Jeffrey Bruffaerts Alexandre Vasseur Ilan Marek 
Adv. Synth. Catal. 2018, 360, 1389 
 

 
Reminiscent of biological systems, the increasingly popular concept of remote activation allows a 
greater strategic synthetic flexibility for the development of novel synthetic organic methodologies. In 
this Communication, we report that commercially available ruthenium (II)‐based “alkene zipper 

catalyst” enables the selective transformation of a large variety of ω‐alkenyl cyclopropylcarbinols into 
stereodefined unconjugated (E)‐acyclic aldehydes bearing a quaternary stereocenter through an 
isomerization followed by a retro‐ene reaction. To unravel this peculiar catalytic property of the “alkene 
zipper” and shed some light on the mechanism, a series of control experiments were performed. 
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Lewis acid‐mediated defluorinative [3+2] cycloaddition/aromatization cascade of 2,2‐
difluoroethanol systems with nitriles  
Min‐Tsang Hsieh, Kuo‐Hsiung Lee, Sheng‐Chu Kuo, Hui‐Chang Lin 
Adv. Synth. Catal. 2018, 360, 1605 
 

 
The properties of C−F bonds, including high thermal and chemical stability, make derivatization of 
organic fluorine‐containing compounds by the activation of the C−F bond and subsequent 

functionalization quite challenging. We herein report a Lewis acid‐mediated defluorinative 
cycloaddition/aromatization cascade of 2,2‐difluoroethanols with nitriles as a novel synthetic method 
for the preparation of 2,4,5‐trisubstituted oxazoles. This reaction, which involves cleavage of two C−F 

bonds and the consecutive formation of C−O and C−N bonds in a one‐pot fashion, features a broad 
substrate scope and moderate to high reaction yields. Mechanistic studies revealed that the reaction is 
initiated by the Lewis acid‐mediated ring closure of the 2,2‐difluoroethanol to produce the 
fluoroepoxide intermediate. 
 
Ni‐Catalyzed C−F Bond Functionalization of Unactivated Aryl Fluorides and Corresponding 
Coupling with Oxazoles  
Youzhi Yin, Xiaoyu Yue, Qi Zhong, Hanmin Jiang, Ruopeng Bai, Yu Lan, Hua Zhang 
Adv. Synth. Catal. 2018, 360, 1639 
 

 
A Ni‐catalyzed C−F bond functionalization of unactivated aryl fluorides with oxazoles as coupling 
partners was developed. Various arylated oxazoles could be obtained in moderate to good yields in 
the presence of Ni(cod)2/IMes catalytic system. A rapid synthesis of natural product texaline was also 
demonstrated using this protocol. This transformation could be potentially utilized in regioselective 
introduction of an oxazole group in late‐stage synthetic applications. 

https://onlinelibrary.wiley.com/doi/abs/10.1002/adsc.201701581
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Iron nanostructured catalysts: design and applications 
 
David Lopez-Tejedor,a  Rocio Benaventea  and  Jose M. Palomo 

Catalysis Science & Technology 2018, 8, 1754-1776 

 
 
Iron nanostructures have attracted tremendous attention over the last few years as excellent catalysts 
applied in different areas. The cost-effectiveness and environmentally friendly advantages of using 
iron catalysts have made them an alternative to other transition-metals in many cases. In this vein, the 
development of new strategies to improve the efficiency of iron as a catalyst is mandatory. This review 
describes some of the strategies to synthesize magnetic iron nanoparticles and other iron 
nanostructures. Successful advances in the synthetic schemes have made these iron nanostructures 
tremendously interesting catalysts to apply to solve environmental problems, to improve electronic 
devices by creating new batteries, or to design biosensors by new artificial enzymes fabrication. 
 
 

Catalytic coupling of biomass-derived aldehydes into intermediates for biofuels and materials 
Hongjun Zang, Kang Wang, Mingchuan Zhang, Ruirui Xie, Lu Wang  and  Eugene Y.-X. Chen 

Catalysis Science & Technology, 2018, 8, 1777-1798  

 

 
 
Biomass-based aldehydes, especially the sugar-derived furfural (FF), 5-hydroxymethylfurfural (HMF), 
and lignin-derived vanillin, are abundant and renewable, but their downstream applications often 
require further catalytic upgrading into chain-extended intermediates for the production of useful 
biofuels and renewable materials. This review article focuses on the catalytic upgrading processes that 
involve C–C bond forming, chain-extension coupling reactions of FF, HMF, and vanillin, as well as 
subsequent transformations of the resulting intermediates into value-added biofuels and polymeric 
materials. The topics are organized according to the three major types of the catalysts commonly 
employed for such upgrading and transformations: organic catalysts, metal-based catalysts, and 
recyclable supported catalysts. 
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The role of oxygen vacancies in biomass deoxygenation by reducible zinc/zinc oxide catalysts  

Xiao Xiao, Helen Bergstrom, Ryan Saenger, Benjamin Johnson, Runcang Sun and  Andrew Peterson 

Catalysis Science & Technology, 2018, 8, 1819-1827 

Selective removal of oxygen is the key challenge in the upgrading of biomass-derived molecules, and 
reducible metal oxides have shown the ability to catalytically remove oxygen even at low exogenous 
H2 pressures. As opposed to a traditional surface reaction, it is possible that oxygen vacancies provide 
the active sites in such catalysts, in a Mars–van Krevelen (MvK)-like mechanism. In this work, we use 
a combination of theoretical calculations and experimental measurements to provide conclusive 
evidence that this reaction proceeds through such a vacancy-driven mechanism, for the example 
system of acetic acid deoxygenation to acetaldehyde over reducible zinc oxide surfaces. Density 
functional theory (DFT) calculations suggest that the catalyst without an oxygen vacancy on the 
surface was relatively unreactive, due to a strong energetic penalty of breaking the C–O bond, while 
the presence of the vacancy provides the reducing power to facilitate this elementary step. 
Experimentally, to examine the role of vacancies directly, we compared the rates and selectivities of 
acetic acid deoxygenation for standard hydrodeoxygenation conditions with rates in H2-free conditions 
starting with reduced Zn metal, in which presumably the only active sites are vacancies created 
through diffusion. We found a striking similarity in the product distribution, suggesting a common 
mechanism in both cases. Specifically, metallic zinc with numerous vacant sites on the surface 
showed a high activity in promoting the deoxygenation reaction, while oxidized zinc (without oxygen 
vacancies) was fully deactivated. This study suggests that a unique vacancy-driven mechanism is 
responsible for the reactivity of reducible metal oxide catalysts. 

 

Visible-light-induced photocatalytic benzene/cyclohexane cross-coupling utilizing a ligand-to-
metal charge transfer benzene complex adsorbed on titanium oxides  

A. Yamamoto, T. Ohara  and  H. Yoshida 

Catalysis Science & Technology, 2018, 8, 2046-2050 

The cross-coupling reaction of benzene and cyclohexane molecules proceeded selectively over Pd-
modified titanium dioxide photocatalysts under visible light. A ligand-to-metal charge-transfer (LMCT) 
complex of benzene adsorbed on titanium oxide was proposed as the key species for the selective 
formation of the cross-coupling product. 
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Hydrodeoxygenation of guaiacol over bimetallic Fe-alloyed (Ni, Pt) surfaces: reaction 
mechanism, transition-state scaling relations and descriptor for predicting C–O bond scission 
reactivity 

Xiaoyang Liu,  Wei An,  Yixing Wang, C. Heath Turner  and  Daniel E. Resasco 

Catalysis Science & Technology, 2018, 8, 2146-2158 

We examine the initial hydrodeoxygenation (HDO) of guaiacol on bimetallic NiFe(111) and PtFe(111) 
using the density functional theory. Our results show that on NiFe(111), direct Caryl–O bond breaking 
and dehydrogenation are preferred over hydrogenation, while on PtFe(111), hydrogenation and 
dehydrogenation are preferred over Caryl–O bond breaking. Catechol is the major product of guaiacol 
HDO on both Fe-alloyed surfaces via dehydrogenation of methoxy (OCH3) followed by O–CH2 bond 
scission being promoted by oxophilic Fe alloying. In comparison, the removal of the oxo functional 
group of guaiacol (i.e., Caryl(α)–OH, Caryl(β)–OCH3 and Caryl(β)O–CH3 bond breaking) on both Fe-alloyed 
surfaces is more facile energetically than those on monometallic Ni(111) and Pt(111) owing to 
oxophilic Fe active surface sites. It is confirmed that the C–O bond length of adsorbed intermediates 
can serve as a good descriptor for predicting the C–O bond scission reactivity of the lignin-derived 
phenolic compounds on metal surfaces depending on C–O bond scission types. 

 

Cu–Pd bimetallic nanoalloy anchored on a N-rich porous organic polymer for high-
performance hydrodeoxygenation of biomass-derived vanillin  

Subhash Chandra Shit, Ramana Singuru, Simone Pollastri, Boby Joseph, Bolla Srinivasa Rao, Nakka Lingaiah and John 
Mondal 

Catalysis Science & Technology, 2018, 8, 2195-2210 

 
The structural composition, particle size on the nanoscale, phase state, and surface property have a 
significant impact on the performance of nanoalloy catalysts. Here we report a bimetallic Cu3Pd 
nanoalloy anchored on a N-rich porous organic polymer (BBA-1), Cu3Pd@BBA-1, which shows 
enhanced catalytic activity for the hydrodeoxygenation of vanillin, a typical compound of lignin-derived 
bio-oil. The prepared Cu3Pd @BBA-1 bimetallic nanocatalyst exhibits highly efficient catalytic 
performance in promoting biomass refining compared with its monometallic counterparts, providing 
99.3% conversion of vanillin with an exclusive selectivity of 93.6% for the hydrogenolysis product 2-
methoxy-4-methylphenol. This catalyst is also found to have superior stability (reproducible conversion 
values upon several cycles), which represents a significant step forward in promoting biomass refining. 
The Cu3Pd@BBA-1 and related Cu and Pd based catalysts with varying metallic molar ratios were 
synthesized by a polyol method using NaBH4 as a strong reducing agent. The specific textural and 
chemical characteristics of the as-synthesized nanohybrid materials were comprehensively 
investigated by performing X-ray photoelectron spectroscopy, Fourier transform infrared spectroscopy, 
synchrotron powder diffraction, X-ray absorption fine structure spectroscopy, 13C cross polarization 
magic angle spinning nuclear magnetic resonance, nitrogen physisorption, high resolution 
transmission electron microscopy, and high angle annular dark field scanning transmission electron 
microscopy with the corresponding elemental mapping. The catalytic performance of Cu3Pd on other 
commercial supports such as Al2O3, TiO2 and N-doped carbon is found to be inferior to that on BBA-1, 
revealing the important role of the nitrogen-rich porous organic polymer matrix. The performance of a 
3 : 1 mixture of the monometallic nanoalloys was substantially lower than that of Cu3Pd@BBA-1. 
These results and the inputs from the experimental probes used for the characterization indicate that 
in Cu3Pd@BBA-1, alloying leads to improved surface conditions on the nanoscale and brings about a 
synergetic electronic effect, thus enabling an enhanced catalytic activity and good recyclability.

http://dx.doi.org/10.1039/C8CY00282G
http://dx.doi.org/10.1039/C8CY00325D
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Chiral induction in covalent organic frameworks 

Xing Han, Jie Zhang, Jinjing Huang, Xiaowei Wu, Daqiang Yuan, Yan Liu & Yong Cui 

Nature Communications 9, 2018, 1294 

Synthetic control over chirality and function is the crowning achievement for metal-organic 
frameworks, but the same level of control has not been achieved for covalent organic frameworks 
(COFs). Here we demonstrate chiral COFs (CCOFs) can be crystallized from achiral organic 
precursors by chiral catalytic induction. A total of nine two-dimensional CCOFs are solvothermally 
prepared by imine condensations of the C3-symmetric 1,3,5-triformylphloroglucinol (Tp) with diamine 
or triamine linkers in the presence of catalytic amount of (R)- or (S)-1-phenylethylamine. Homochirality 
of these CCOFs results from chiral catalyst-induced immobilization of threefold-symmetric tris(N-
salicylideneamine) cores with a propeller-like conformation of one single handedness during 
crystallization. The CCOF-TpTab showed high enantioselectivity toward chiral carbohydrates in 
fluorescence quenching and, after postsynthetic modification of enaminone groups located in chiral 
channels with Cu(II) ions, it can also be utilized as a heterogeneous catalyst for the asymmetric Henry 
reaction of nitroalkane with aldehydes. 

Catalytic condensation for the formation of polycyclic heteroaromatic compounds 

Daniel Forberg, Tobias Schwob & Rhett Kempe 

Nature Communications 9, 2018, 1751 

The conservation of our global element resources is a challenge of the utmost urgency. Since aliphatic 
and aromatic alcohols are accessible from abundant indigestible kinds of biomass, first and foremost 
lignocellulose, the development of novel chemical reactions converting alcohols into important classes 
of compounds is a particularly attractive carbon conservation and CO2-emission reduction strategy. 
Herein, we report the catalytic condensation of phenols and aminophenols or aminoalcohols. The overall 
reaction of this synthesis concept proceeds via three steps: hydrogenation, dehydrogenative 
condensation and dehydrogenation. Reusable catalysts recently developed in our laboratory mediate 
these reactions highly efficient. The scope of the concept is exemplarily demonstrated by the synthesis 
of carbazoles, quinolines and acridines, the structural motifs of which figure prominently in many 
important natural products, drugs and materials. 
 

Gold-catalyzed stereoselective cycloisomerization of allenoic acids for two types of common 
natural γ-butyrolactones 

Jing Zhou, Chunling Fu & Shengming Ma 

Nature Communications 9, 2018, 1654 

γ-(E)-Vinylic and γ-alkylic γ-butyrolactones are two different types of lactones existing extensively in 
animals and plants and many of them show interesting biological activities. Nature makes alkylic γ-
butyrolactones by many different enzymatic lactonization processes. Scientists have been mimicking 
the natural strategy by developing new catalysts. However, direct and efficient access to γ-(E)-vinylic γ-
butyrolactones is still extremely limited. Here, we wish to present our modular allene approach, which 
provides an efficient asymmetric approach to (E)-vinylic γ-butyrolactones from allenoic acids by 
identifying a new gold complex as the catalyst. Based on this cycloisomerization strategy, the first 
syntheses of racemic xestospongiene and xestospongienes E, F, G, and H have been realized and the 
absolute configurations of the chiral centers in xestospongienes E and F have been revised. In addition, 
by applying a C–O bond cleavage-free hydrogenation, the syntheses of naturally occurring γ-alkylic γ-
lactones, (R)-4-tetradecalactone, (S)-4-tetradecalactone, (R)-γ-palmitolactone, and (R)-4-decalactone, 
have also been achieved. 

http://dx.doi.org/10.1038/s41467-018-03689-9
http://dx.doi.org/10.1038/s41467-018-04143-6
http://dx.doi.org/10.1038/s41467-018-03894-6
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Quaternary stereocentres via an enantioconvergent catalytic SN1 reaction 

Alison E. Wendlandt, Prithvi Vangal & Eric N. Jacobsen 

Nature 2018, 556, 447. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
The unimolecular nucleophilic substitution (SN1) mechanism features prominently in every introductory 
organic chemistry course. In principle, stepwise displacement of a leaving group by a nucleophile via a 
carbocationic intermediate enables the construction of highly congested carbon centres. However, the 
intrinsic instability and high reactivity of the carbocationic intermediates make it very difficult to control 
product distributions and stereoselectivity in reactions that proceed via SN1 pathways. Here we report 
asymmetric catalysis of an SN1-type reaction mechanism that results in the enantioselective construction 
of quaternary stereocentres from racemic precursors. The transformation relies on the synergistic action 
of a chiral hydrogen-bond-donor catalyst with a strong Lewis-acid promoter to mediate the formation of 
tertiary carbocationic intermediates at low temperature and to achieve high levels of control over reaction 
enantioselectivity and product distribution. This work provides a foundation for the enantioconvergent 
synthesis of other fully substituted carbon stereocentres. 

 

 

 

 

 
 

 

 

http://www.nature.com/articles/s41586-018-0042-1
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Room-temperature nine-µm-wavelength photodetectors and GHz-frequency heterodyne 
receivers 

Daniele Palaferri, Yanko Todorov, Azzurra Bigioli, Alireza Mottaghizadeh, Djamal Gacemi, Allegra Calabrese, Angela Vasanelli, 
Lianhe Li, A. Giles Davies, Edmund H. Linfield, Filippos Kapsalidis, Mattias Beck, Jérôme Faist & Carlo Sirtori 

Nature 2018, 556, 85. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
Room-temperature operation is essential for any optoelectronics technology that aims to provide low-
cost, compact systems for widespread applications. A recent technological advance in this direction is 
bolometric detection for thermal imaging1, which has achieved relatively high sensitivity and video 
rates (about 60 hertz) at room temperature. However, owing to thermally induced dark current, room-
temperature operation is still a great challenge for semiconductor photodetectors targeting the 
wavelength band between 8 and 12 micrometres2, and all relevant applications, such as imaging, 
environmental remote sensing and laser-based free-space communication3,4,5, have been realized at 
low temperatures. For these devices, high sensitivity and high speed have never been compatible with 
high-temperature operation6,7. Here we show that a long-wavelength (nine micrometres) infrared 
quantum-well photodetector8 fabricated from a metamaterial made of sub-wavelength metallic 
resonators9,10,11,12 exhibits strongly enhanced performance with respect to the state of the art up to 
room temperature. This occurs because the photonic collection area of each resonator is much larger 
than its electrical area, thus substantially reducing the dark current of the device13. Furthermore, we 
show that our photonic architecture overcomes intrinsic limitations of the material, such as the drop of 
the electronic drift velocity with temperature14,15, which constrains conventional geometries at 
cryogenic operation6. Finally, the reduced physical area of the device and its increased responsivity 
allow us to take advantage of the intrinsic high-frequency response of the quantum detector7 at room 
temperature. By mixing the frequencies of two quantum-cascade lasers16 on the detector, which acts 
as a heterodyne receiver, we have measured a high-frequency signal, above four gigahertz (GHz). 
Therefore, these wide-band uncooled detectors could benefit technologies such as high-speed 
(gigabits per second) multichannel coherent data transfer17 and high-precision molecular 
spectroscopy18. 
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Ultralarge elastic deformation of nanoscale diamond 

Amit Banerjee, Daniel Bernoulli, Hongti Zhang, Muk-Fung Yuen, Jiabin Liu, Jichen Dong, Feng Ding, Jian Lu, Ming Dao, Wenjun 
Zhang, Yang Lu, Subra Suresh 

Science  2018, (360) 6386, 300. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
Diamonds have substantial hardness and durability, but attempting to deform diamonds usually results 
in brittle fracture. We demonstrate ultralarge, fully reversible elastic deformation of nanoscale (~300 
nanometers) single-crystalline and polycrystalline diamond needles. For single-crystalline diamond, 
the maximum tensile strains (up to 9%) approached the theoretical elastic limit, and the corresponding 
maximum tensile stress reached ~89 to 98 gigapascals. After combining systematic computational 
simulations and characterization of pre- and postdeformation structural features, we ascribe the 
concurrent high strength and large elastic strain to the paucity of defects in the small-volume diamond 
nanoneedles and to the relatively smooth surfaces compared with those of microscale and larger 
specimens. The discovery offers the potential for new applications through optimized design of 
diamond nanostructure, geometry, elastic strains, and physical properties.

 

http://science.sciencemag.org/content/360/6386/300.full
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Predicting reaction performance in C–N cross-coupling using machine learning 

Derek T. Ahneman, Jesús G. Estrada, Shishi Lin, Spencer D. Dreher, Abigail G. Doyle, 

Science  2018, (360) 6385, 186. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
Machine learning methods are becoming integral to scientific inquiry in numerous disciplines. We 
demonstrated that machine learning can be used to predict the performance of a synthetic reaction in 
multidimensional chemical space using data obtained via high-throughput experimentation. We created 
scripts to compute and extract atomic, molecular, and vibrational descriptors for the components of a 
palladium-catalyzed Buchwald-Hartwig cross-coupling of aryl halides with 4-methylaniline in the 
presence of various potentially inhibitory additives. Using these descriptors as inputs and reaction yield 
as output, we showed that a random forest algorithm provides significantly improved predictive 
performance over linear regression analysis. The random forest model was also successfully applied to 
sparse training sets and out-of-sample prediction, suggesting its value in facilitating adoption of synthetic 
methodology. 
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Atomistic Investigations of the Effects of Si/Al Ratio and Al Distribution on the Adsorption 
Selectivity of n-Alkanes in Brønsted-Acid Zeolites 

Chi-Ta Yang, Amber Janda, Alexis T. Bell, and Li-Chiang Lin  

J. Phys. Chem. C 2018, 122 (17), 9397. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 

The adsorption of n-alkanes onto Brønsted-acid sites is a key step in the catalytic cracking of alkanes. 
Employing configurational-bias Monte Carlo simulations, we have investigated how the ratio of 
equilibrium adsorption constants for central C–C bonds relative to terminal bonds of n-alkanes (i.e., the 
adsorption selectivity ratio) in Brønsted-acid zeolites is influenced by the Si/Al ratio and the Al distribution. 
A new computational approach was implemented, and the developed force field was validated by a 
comprehensive comparison between simulation results and experimental data for a number of Brønsted-
acid zeolites. While the adsorption selectivity seems to be relatively insensitive to the Si/Al ratio, our 
results reveal that the Al distribution plays a crucial role in determining the adsorption selectivity. 
Changes in the Al distribution result in a change of as much as 2-fold in the adsorption selectivity ratio 
for n-hexane. The selectivity generally shows larger variations with respect to Al distribution in zeolites 
with a larger Si/Al ratio. The two factors identified by this work that substantially influence the selectivity 
ratio are the siting of Al atoms among T-sites and their spatial proximity, and an atomic-level 
understanding of each of these effects was achieved. The siting of Al atoms at more or less selective T-
sites significantly influences the overall selectivity ratio, and Al atoms in close proximity can 
synergistically enhance the adsorption of central C–C bonds, leading to a higher selectivity ratio relative 
to isolated Al atoms. We anticipate that these results will have important implications for future large-
scale computational screenings and the development of advanced synthesis approaches to target 
certain Al distributions in zeolites. 
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Bilayer Formation vs Molecular Exchange in Organic Heterostructures: Strong Impact of Subtle 
Changes in Molecular Structure 

Qi Wang, Antoni Franco-Cañellas, Penghui Ji, Christoph Bürker, Rong-Bin Wang, Katharina Broch, Pardeep Kumar Thakur , 
Tien-Lin Lee, Haiming Zhang, Alexander Gerlach, Lifeng Chi, Steffen Duhm , and Frank Schreiber 

 J. Phys. Chem. C 2018, 122 (17), 9480. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Abstract 

Organic heterostructures are a central part of a manifold of (opto)electronic devices and serve a variety 
of functions. Particularly, molecular monolayers on metal electrodes are of paramount importance for 
device performance as they allow tuning energy levels in a versatile way. However, this can be 
hampered by molecular exchange, i.e., by interlayer diffusion of molecules toward the metal surface. 
We show that the organic–metal interaction strength is the decisive factor for the arrangement in bilayers, 
which is the most fundamental version of organic–organic heterostructures. The subtle differences in 
molecular structure of 6,13-pentacenequinone (P2O) and 5,7,12,14-pentacenetetrone (P4O) lead to 
antithetic adsorption behavior on Ag(111): physisorption of P2O but chemisorption of P4O. This allows 
providing general indicators for organic–metal coupling based on shifts in photoelectron spectroscopy 
data and to show that the coupling strength of copper-phthalocyanine (CuPc) with Ag(111) is in between 
that of P2O and P4O. We find that, indeed, CuPc forms a bilayer when deposited on a monolayer 
P4O/Ag(111) but molecular exchange takes place with P2O, as shown by a combination of scanning 
tunneling microscopy and X-ray standing wave experiments. 
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The Production of Methane, Acetone, “Cold” CO and Oxygenated Species from IsoPropyl 
Alcohol in a Non-Thermal Plasma: An In-Situ FTIR Study 

Paul A. Christensen, Z. T. A. W. Mashhadani, Abd Halim Bin Md Ali, Michael A. Carroll, and Philip A. Martin 

 J. Phys. Chem. C 2018, 122 (17), 4273. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Abstract 

This paper reports in situ Fourier transform infrared (FTIR) spectroscopic studies on the nonthermal 
plasma reaction of isopropyl alcohol in dinitrogen at Macor (a ceramic containing oxides of Al, Mg, and 
Si) and the analogous thermally driven process. While isopropyl alcohol did not react at the Macor at 
temperatures up to 600 °C, the study of the nonthermal plasma-driven process at the ceramic led to 
unexpected chemistry hitherto not observed, primarily the reaction of IPA in dinitrogen at short time 
scales to produce methane, HCN, acetone and “cold” CO at ca. 115 K. The CO, methane, and HCN 
rapidly established steady state concentrations, pointing to the need for faster FTIR studies: at longer 
times, isophorone and a “polymethylacetylene-like” polymer were formed as a brown oil. The 
observation of the steady-state gases and brown oil suggested parallel pathways in the plasma, the 
latter taking place at the plasma/catalyst interface, and the former in the plasma remote from the catalyst. 
Replacing dinitrogen with argon completely inhibited or negated the production of the oil, had no effect 
upon the processes taking place in the plasma remote from the Macor, and instead resulted in the 
production of acetylene. 

 

https://pubs.acs.org/doi/10.1021/acs.jpca.7b12297
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