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A Smart Metal–Organic Framework Nanomaterial for Lung Targeting (pages 15565–15569) 

Dr. Teresa Simon-Yarza, Dr. Mónica Giménez-Marqués, Rhizlaine Mrimi, Angelika Mielcarek, Dr. Ruxandra Gref, Dr. Patricia 
Horcajada, Dr. Christian Serre and Prof. Patrick Couvreur 

Angew. Chem. Int. Ed. 2017, 56(49), 15565 

 
 
 
 
 
 
 
 
 
 
 
Abstract 
 
Despite high morbidity and mortality associated with lung diseases, addressing drugs towards lung 
tissue remains a pending task. Particle lung filtration has been proposed for passive lung targeting and 
drug delivery. However, toxicity issues derived from the long-term presence of the particles must be 
overcome. By exploiting some of the ignored properties of nanosized metal–organic frameworks it is 
possible to achieve impressive antitumoral effects on experimental lung tumors, even without the need 
to engineer the surface of the material. In fact, it was discovered that, based on unique pH-
responsiveness and reversible aggregation behaviors, nanoMOF was capable of targeting lung tissue. 
At the neutral pH of the blood, the nanoMOFs form aggregates with the adequate size to be retained 
in lung capillaries. Within 24 h they then disaggregate and release their drug payload. This 
phenomenon was compatible with lung tissue physiology. 

 

 

Diastereoselective C−H Bond Amination for Disubstituted Pyrrolidines  
 

Diana A. Iovan, Matthew J. T. Wilding, Yunjung Baek, Elisabeth T. Hennessy and Prof. Theodore A. Betley 

 

Angew. Chem. Int. Ed. 2017, 56(49), 15599 

 

 

 
 
 
 
 
 
 
 
Abstract 

We report herein the improved diastereoselective synthesis of 2,5-disubstituted pyrrolidines from 

aliphatic azides. Experimental and theoretical studies of the C−H amination reaction mediated by the 

iron dipyrrinato complex (
Ad

L)FeCl(OEt2) provided a model for diastereoinduction and allowed for 

systematic variation of the catalyst to enhance selectivity. Among the iron alkoxide and aryloxide 

catalysts evaluated, the iron phenoxide complex exhibited superior performance towards the 

generation of syn 2,5-disubstituted pyrrolidines with high diastereoselectivity. 

 

 

http://onlinelibrary.wiley.com/doi/10.1002/anie.201707346/abstract
http://onlinelibrary.wiley.com/doi/10.1002/anie.201708519/abstract
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Direct Aryl C−H Amination with Primary Amines Using Organic Photoredox Catalysis 

Kaila A. Margrey, Dr. Alison Levens and Prof. David A. Nicewicz 

Angew. Chem. Int. Ed. 2017, 56(49), 15644 

 

Abstract 

The direct catalytic C−H amination of arenes is a powerful synthetic strategy with useful applications in 

pharmaceuticals, agrochemicals, and materials chemistry. Despite the advances in catalytic C−H 

functionalization, the use of aliphatic amine coupling partners is limited. Described herein is the 

construction of C−N bonds, using primary amines, by direct C−H functionalization with an acridinium 

photoredox catalyst under an aerobic atmosphere. A wide variety of primary amines, including amino 

acids and more complex amines are competent coupling partners. Various electron-rich aromatics and 

heteroaromatics are useful scaffolds in this reaction, as are complex, biologically active arenes. We 

also describe the ability to functionalize arenes that are not oxidized by an acridinium catalyst, such as 

benzene and toluene, thus supporting a reactive amine cation radical intermediate. 

 

Visible-Light-Driven Palladium-Catalyzed Radical Alkylation of C−H Bonds with Unactivated 
Alkyl Bromides  

Prof. Dr. Wen-Jun Zhou, Guang-Mei Cao, Guo Shen, Xing-Yong Zhu, Dr. Yong-Yuan Gui, Jian-Heng Ye, Liang Sun, Li-Li Liao, 
Dr. Jing Li and Prof. Dr. Da-Gang Yu 

Angew. Chem. Int. Ed. 2017, 56(49), 15683 

 

Abstract 

Reported herein is a novel visible-light photoredox system with Pd(PPh3)4 as the sole catalyst for the 

realization of the first direct cross-coupling of C(sp
3
)−H bonds in N-aryl tetrahydroisoquinolines with 

unactivated alkyl bromides. Moreover, intra- and intermolecular alkylations of heteroarenes were also 

developed under mild reaction conditions. A variety of tertiary, secondary, and primary alkyl bromides 

undergo reaction to generate C(sp
3
)−C(sp

3
) and C(sp

2
)−C(sp

3
) bonds in moderate to excellent yields. 

These redox-neutral reactions feature broad substrate scope (>60 examples), good functional-group 

tolerance, and facile generation of quaternary centers. Mechanistic studies indicate that the simple 

palladium complex acts as the visible-light photocatalyst and radicals are involved in the process. 

http://onlinelibrary.wiley.com/doi/10.1002/anie.201709523/abstract
http://onlinelibrary.wiley.com/doi/10.1002/anie.201704513/abstract
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Three-Dimensional Printing with Biomass-Derived PEF for Carbon-Neutral Manufacturing  

Dr. Fedor A. Kucherov, Dr. Evgeny G. Gordeev, Dr. Alexey S. Kashin and Prof. Dr. Valentine P. Ananikov 

Angew. Chem. Int. Ed. 2017, 56(50), 15931 

 
 
 
 
 
 
 
 
 
Abstract 

Biomass-derived poly(ethylene-2,5-furandicarboxylate) (PEF) has been used for fused deposition 

modeling (FDM) 3D printing. A complete cycle from cellulose to the printed object has been 

performed. The printed PEF objects created in the present study show higher chemical resistance 

than objects printed with commonly available materials (acrylonitrile butadiene styrene (ABS), 

polylactic acid (PLA), glycol-modified poly(ethylene terephthalate) (PETG)). The studied PEF polymer 

has shown key advantages for 3D printing: optimal adhesion, thermoplasticity, lack of delamination 

and low heat shrinkage. The high thermal stability of PEF and relatively low temperature that is 

necessary for extrusion are optimal for recycling printed objects and minimizing waste. Several 

successive cycles of 3D printing and recycling were successfully shown. The suggested approach for 

extending additive manufacturing to carbon-neutral materials opens a new direction in the field of 

sustainable development. 

 

 
Enantiospecific sp2–sp3 Coupling of ortho- and para-Phenols with Secondary and Tertiary 
Boronic Esters (pages 16318–16322) 

Dr. Claire M. Wilson, Dr. Venkataraman Ganesh, Dr. Adam Noble and Prof. Varinder K. Aggarwal 

Angew. Chem. Int. Ed. 2017, 56(51), 16318 

 

 

 

 
 
 
 
 
Abstract 
 
The coupling of ortho- and para-phenols with secondary and tertiary boronic esters has been 
explored. In the case of para-substituted phenols, after reaction of a dilithio phenolate species with a 
boronic ester, treatment with Ph3BiF2 or Martin's sulfurane gave the coupled product with complete 
enantiospecificity. The methodology was applied to the synthesis of the broad spectrum antibacterial 
natural product (−)-4-(1,5-dimethylhex-4-enyl)-2-methyl phenol. For ortho-substituted phenols, initial 
incorporation of a benzotriazole on the phenol oxygen atom was required. Subsequent ortho-lithiation 
and borylation gave the coupled product, again with complete stereospecificity. 

http://onlinelibrary.wiley.com/doi/10.1002/anie.201708528/abstract
http://onlinelibrary.wiley.com/doi/10.1002/anie.201710777/abstract
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A Versatile Route to Unstable Diazo Compounds via Oxadiazolines and their Use in Aryl–Alkyl 
Cross-Coupling Reactions  

Dr. Andreas Greb, Jian-Siang Poh, Stephanie Greed, Dr. Claudio Battilocchio, Dr. Patrick Pasau, Dr. David C. Blakemore and 
Prof. Steven V. Ley 

Angew. Chem. Int. Ed. 2017, 56(52), 16602 

 

 

 

 
 
Abstract 

Coupling of readily available boronic acids and diazo compounds has emerged recently as a powerful 

metal-free carbon–carbon bond forming method. However, the difficulty in forming the unstable diazo 

compound partner in a mild fashion has hitherto limited their general use and the scope of the 

transformation. Here, we report the application of oxadiazolines as precursors for the generation of an 

unstable family of diazo compounds using flow UV photolysis and their first use in divergent 

protodeboronative and oxidative C(sp
2
)−C(sp

3
) cross-coupling processes, with excellent functional-

group tolerance. 

 

 
Visible-Light-Mediated Metal-Free Hydrosilylation of Alkenes through Selective Hydrogen Atom 
Transfer for Si−H Activation 

Dr. Rong Zhou, Yi Yiing Goh, Haiwang Liu, Dr. Hairong Tao, Lihua Li and Dr. Jie Wu 

Angew. Chem. Int. Ed. 2017, 56(52), 16621 

 

 

 

 
 
 
 
 
 
 
Abstract 

Although there has been significant progress in the development of transition-metal-catalyzed 

hydrosilylations of alkenes over the past several decades, metal-free hydrosilylation is still rare and 

highly desirable. Herein, we report a convenient visible-light-driven metal-free hydrosilylation of both 

electron-deficient and electron-rich alkenes that proceeds through selective hydrogen atom transfer for 

Si−H activation. The synergistic combination of the organophotoredox catalyst 4CzIPN with 

quinuclidin-3-yl acetate enabled the hydrosilylation of electron-deficient alkenes by selective Si−H 

activation while the hydrosilylation of electron-rich alkenes was achieved by merging photoredox and 

polarity-reversal catalysis. 

http://onlinelibrary.wiley.com/doi/10.1002/anie.201710445/abstract
http://onlinelibrary.wiley.com/doi/10.1002/anie.201711250/abstract
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Photocatalytic CO2 Reduction under Continuous Flow High-Purity Conditions: Influence of 

Light Intensity and H2O Concentration  
Martin Dilla, Alina Mateblowski, Simon Ristig and Jennifer Strunk 

ChemCatChem  2017, 9(23), 4345 

 

Abstract 
 
The present study deals with fundamental investigations on the effect of light energy and intensity on 
the photocatalytic reduction of CO2 on TiO2 P25 under high purity continuous flow conditions. In 
accordance with previous works, gas chromatographic (GC) online detection identified CH4 as the 
main product of photocatalytic CO2 reduction. It was found that the product formation is dependent on 
the light intensity, which verifies that CH4 is formed in a photon induced process on TiO2. A variation 
of the light intensity revealed that charge carrier recombination is more strongly enhanced compared 
to the charge transfer reaction to adsorbed species. On these grounds, the rate of CH4 formation 
increases only by the square root of the light intensity. Furthermore, product formation is 
predominantly a UV photon driven process. A further part of this study investigated the effect of H2O 
on the CH4 formation. The photocatalytic removal of carbon-containing species and the CO2 reduction 
can already proceed with traces of adsorbed H2O, whereas a continuous flow of gaseous H2O results 
in an inhibition of product formation. Based on our study, we can identify highly promising routes for 
photocatalyst improvement. 

 

 
Alkylation of Ketones Catalyzed by Bifunctional Iron Complexes: From Mechanistic 
Understanding to Application 

Charlotte Seck, Dr. Mbaye Diagne Mbaye, Sébastien Coufourier, Alexis Lator, Jean-François Lohier, Dr. Albert Poater, Prof. Dr. 
Thomas R. Ward, Sylvain Gaillard and Prof. Dr. Jean-Luc Renaud 

ChemCatChem  2017, 9(23), 4410 

 

Abstract 

Cyclopentadienone iron dicarbonyl complexes were applied in the alkylation of ketones with various 

aliphatic and aromatic ketones and alcohols via the borrowing hydrogen strategy in mild reaction 

conditions. DFT calculations and experimental works highlight the role of the transition metal Lewis 

pairs and the base. These iron complexes demonstrated a broad applicability in mild conditions and 

extended the scope of substrates. 

 

http://onlinelibrary.wiley.com/doi/10.1002/cctc.201701189/abstract
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Carbonylative Suzuki Coupling Reaction Catalyzed by a Hydrospirophosphorane Palladium 
Complex 

Przemysław Wójcik, Dr. Labrini Sygellou, Dr. Andrzej Gniewek, Dr. Anna Skarżyńska and Prof. Dr. Anna Trzeciak 

ChemCatChem  2017, 9(23), 4397 

 

Abstract 

A Pd complex with the H-spirophosphorane ligand, PdCl2{P(OCMe2CMe2O)OC6H4NH2} (Cat. 1), was 

used as the catalyst in the carbonylative Suzuki coupling of substituted iodobenzenes with arylboronic 

acids and with sodium tetraphenylborate. Substituted diarylketones were obtained in good to excellent 

yields and a selectivity over 95 % under 1 atm of CO with 1.5 mol % of the catalyst. The promoting role 

of the H-spirophosphorane ligand in the catalytic process was evidenced. We used X-ray 

photoelectron spectroscopy, TEM, and 
31

P NMR spectroscopy to reveal that during the reaction Cat. 1 

undergoes transformation into Pd complexes that bear the spirophosphorane ligand or other P ligands 

formed by its dealkylation and to Pd nanoparticles. All these Pd species contribute to the high 

productivity of the system. 

 

 
Coupling Molecular Photocatalysis to Enzymatic Conversion (pages 4369–4376) 

M.Sc. Alexander K. Mengele, Dr. Gerd M. Seibold, Prof. Dr. Bernhard J. Eikmanns and Prof. Dr. Sven Rau 

ChemCatChem  2017, 9(23), 4369 

 

Abstract 
 
A hetero-binuclear dyad that contains a ruthenium polypyridyl moiety bound through an aromatic 
bridging ligand to an organometallic catalytic center has been used for the light-driven reduction of 
the N-benzyl-3-carbamoylpyridinium cation, NAD

+
, and NADP

+
 to yield the two-electron-reduced 

analog. Direct coupling with enzymatic conversion was proved by using UV/Vis spectroscopy and 
liquid chromatography, which showed cofactor-recycling and enzymatic conversion with a turnover 
number of 350 per photocatalyst. First insights into the complex behavior of the catalytic system under 
irradiation point towards multiple prerequisites on the molecular as well as on the macroscopic level to 
generate highly efficient semiartificial photo-biocatalytic systems for future energy-storage 
applications. 

 
 

http://onlinelibrary.wiley.com/doi/10.1002/cctc.201700946/abstract
http://onlinelibrary.wiley.com/doi/10.1002/cctc.201701232/abstract
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Efficient Conversion of CO2 to Methane Photocatalyzed by Conductive Black Titania 

Guoheng Yin, Dr. Qingyuan Bi, Dr. Wei Zhao, Jijian Xu, Dr. Tianquan Lin and Prof. Dr. Fuqiang Huang 

ChemCatChem  2017, 9(23), 4389 

 

Abstract 

One of the major challenges encountered in CO2 utilization is the development of available and cost-

efficient catalysts with sufficient activity, selectivity, and stability for the generation of useful methane. 

Here, conductive black titania, TiO2−x, is found to be efficient in photocatalyzing the reduction of CO2to 

CH4. This unique material comprises a crystalline core–amorphous shell structure (TiO2@TiO2−x) with 

numerous surface oxygen vacancies, which facilitates the adsorption and chemical activation of 

CO2 molecules. Under full solar irradiation, the optimized 500-TiO2−x material with narrowed band gap 

and intermediate states below the conduction band tail exhibits a high space-time yield of CH4 of 14.3 

μmol g
−1

 h
−1

, with 74 % selectivity and excellent photostability. The present findings can make a 

significant contribution, not only to develop the surface electron-modified black TiO2 catalyst to boost 

photocatalytic efficiency, but also to establish a really viable and convenient CH4 production process 

for CO2 conversion and renewable solar energy storage. 

 
 

Photocatalyst-free, Visible Light Driven, Gold Promoted Suzuki Synthesis of (Hetero)biaryls  

Christopher Sauer, Yang Liu, Assunta De Nisi, Prof. Stefano Protti, Prof. Maurizio Fagnoni and Prof. Marco Bandini 

ChemCatChem  2017, 9(24), 4456 

 

Abstract 
 
A visible-light driven Suzuki cross-coupling reaction was performed with colored and bench-stable 
arylazosulfones in the presence of Ph3PAuCl (5 mol %) as the catalyst. The absence of a 
photocatalyst, along with the use of commercially available and easy-to-handle arylboronic acids 
underline the novelty and synthetic usefulness of the protocol. A reaction mechanism involving the 
generation of an aryl radical as the key intermediate has been proposed on the basis of experimental 
investigations. 

 

 
  

http://onlinelibrary.wiley.com/doi/10.1002/cctc.201701130/abstract
http://onlinelibrary.wiley.com/doi/10.1002/cctc.201701436/abstract
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Visible-Light Photocatalytic Activity of Ionic Liquid TiO2 Spheres: Effect of the Ionic Liquid's 
Anion Structure (pages 4377–4388) 

Dr. Justyna Łuczak, Marta Paszkiewicz-Gawron, Marta Długokęcka, Dr. Wojciech Lisowski, Dr. Ewelina Grabowska, Samanta 
Makurat, Prof. Janusz Rak and Prof. Adriana Zaleska-Medynska 

ChemCatChem  2017, 9(23), 4377 

 

Abstract 

 
The effect of the ionic liquid's (IL) anion type ([BMIM][X], where BMIM=1-butyl-3-methylimidazolium 
and X=[Br], [PF6], or octylsulfonate [OctSO4]) and IL content on the morphology, surface properties, 
and photoactivity of TiO2 obtained by the solvothermal method has been systematically investigated. 
Our results revealed that the presence of [Br] and [OctSO4] anions favor the formation of anatase 
phase, whereas the presence of [PF6] causes formation of anatase and Ti(OH)PO4 phase mixtures. 
The highest photocatalytic activity under visible radiation (approximately four times higher than pristine 
TiO2) was observed for the TiO2 sample grown in the presence of 1-butyl-3-methylimidazolium 
bromide for ionic liquid to TiO2 precursor molar ratio 1:2. Visible-light-induced phenol degradation was 
found to be realized mainly by oxygen radical anions, whereas the contributions of the other processes 
involving reactions with trapped electrons, holes, and hydroxyl radical, are limited in the overall 
reaction mechanism. Quantum chemical calculations on a model of anatase vacancy suggest that the 
charge transfer between the bromide anion and molecular oxygen interacting with the vacancy is a 
source of photoactivity induced by visible photons. 

 

 
Porphyrin-Hyperbranched Copolymer Films as Recyclable Photooxidation Catalysts for 1,5-
Dihydroxynaphthalene 

Kaifang Sun, Lintong Guo, Cheng Cai, Zongsheng Hou and Prof. Qizhi Ren 

ChemCatChem  2017, 9(24), 4465 

 
Abstract 

 
Novel and stable films were easily assembled at the water–chloroform interface by noncovalent 
interaction between meso-tetrakis(4-sulfonatophenyl)porphyrins (H2TPPS, FeTPPS, and ZnTPPS) 
and polypeptide-containing hyperbranched copolymers of various molecular weights. These films 
could be used as recyclable heterogeneous photocatalysts for the oxidation of 1,5-
dihydroxynaphthalene. Conversion yields of 91 and 88 % were obtained for H2TPPS and FeTPPS, 
respectively, and these values were much higher than those obtained for the corresponding porphyrin 
systems without polymers. These films could be easily utilized over 10 catalytic runs with only a slight 
decrease in the catalytic activity and low porphyrin loss. No separation or purification of either the 
catalyst or product was necessary, which proved that these porphyrin–hyperbranched copolymer films 
could be efficient, robust, and recyclable photooxidation catalysts. 

http://onlinelibrary.wiley.com/doi/10.1002/cctc.201700861/abstract
http://onlinelibrary.wiley.com/doi/10.1002/cctc.201701219/abstract
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In Situ Biocatalytic Synthesis of Butyl Butyrate in Diesel and Engine Evaluations 

Dr. Magnus Sjöblom, Dr. Per Risberg, Dr. Alfia Filippova, Dr. Olov G. W. Öhrman, Prof. Ulrika Rova and Prof. Paul 
Christakopoulos 

ChemCatChem  2017, 9(24), 4529 

 

Abstract 
 
Blending petroleum fuels with biofuels is likely to become increasingly important over the years to 
come. Butyl butyrate has promising characteristics as a blend component in diesel and can be 
synthesized by lipase-catalyzed esterification of 1-butanol and butyric acid, which both can be derived 
from fermentation technologies. In the current study, the enzyme load and reaction temperature were 
optimized for the production of butyl butyrate with Novozyme 435 (immobilized Candida 
antarctica lipase B) directly in diesel at a substrate concentration of 1 m using a molar ratio of 1:1 
between n-butanol and butyric acid. Optimum conditions were found by using a central composite 
design at an enzyme load of 12 % of substrate weight and a temperature of 57 °C, giving 90 % yield 
conversion in 30 min, corresponding to a butyl butyrate productivity of 1.8 mol L

−1
 h

−1
. Diesel blended 

with 5, 10, and 30 % butyl butyrate was tested in a heavy-duty diesel engine under two load cases. 
The ignition properties of the blended fuels were very similar to pure diesel, making butyl butyrate an 
interesting diesel substitute. The emission analysis demonstrated lower soot and CO emissions, 
similar hydrocarbons levels and slightly increased NOx levels compared with using pure diesel. The 
high activity of lipase in diesel and the compatibility between diesel and butyl butyrate opens up the 
possibility to develop fuel blending systems where the synthesis of the blend-in component occurs 
directly in the fuel. 

 

 

 

http://onlinelibrary.wiley.com/doi/10.1002/cctc.201700855/abstract
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Equilibrating (L)FeIII–OOAc and (L)FeV(O) Species in Hydrocarbon Oxidations by Bio-Inspired 
Nonheme Iron Catalysts Using H2O2 and AcOH 

Williamson N. Oloo, Rahul Banerjee, John D. Lipscomb, Lawrence Que Jr. 

J. Am. Chem. Soc., 2017, 139 (48), pp 17313–17326 

 

Inspired by the remarkable chemistry of the family of Rieske oxygenase enzymes, nonheme iron 
complexes of tetradentate N4 ligands have been developed to catalyze hydrocarbon oxidation 
reactions using H2O2 in the presence of added carboxylic acids. The observation that the stereo- and 
enantioselectivity of the oxidation products can be modulated by the electronic and steric properties of 
the acid implicates an oxidizing species that incorporates the carboxylate moiety. Frozen solutions of 
these catalytic mixtures generally exhibit EPR signals arising from two S = 1/2 intermediates, a highly 
anisotropic g2.7 subset (gmax = 2.58 to 2.78 and Δg = 0.85–1.2) that we assign to an FeIII–OOAc 
species and a less anisotropic g2.07 subset (g = 2.07, 2.01, and 1.96 and Δg ≈ 0.11) we associate 
with an FeV(O)(OAc) species. Kinetic studies on the reactions of iron complexes supported by the TPA 
(tris(pyridyl-2-methyl)amine) ligand family with H2O2/AcOH or AcOOH at −40 °C reveal the formation 
of a visible chromophore at 460 nm, which persists in a steady state phase and then decays 
exponentially upon depletion of the peroxo oxidant with a rate constant that is substrate independent. 
Remarkably, the duration of this steady state phase can be modulated by the nature of the substrate 
and its concentration, which is a rarely observed phenomenon. A numerical simulation of this behavior 
as a function of substrate type and concentration affords a kinetic model in which the two S = 1/2 
intermediates exist in a dynamic equilibrium that is modulated by the electronic properties of the 
supporting ligands. This notion is supported by EPR studies of the reaction mixtures. Importantly, 
these studies unambiguously show that the g2.07 species, and not the g2.7 species, is responsible for 
substrate oxidation in the (L)FeII/H2O2/AcOH catalytic system. Instead the g2.7 species appears to be 
off-pathway and serves as a reservoir for the g2.07 species. These findings will be helpful not only for 
the design of regio- and stereospecific nonheme iron oxidation catalysts but also for providing insight 
into the mechanisms of the remarkably versatile oxidants formed by nature’s most potent oxygenases. 

Reactivity of Lithium β-Ketocarboxylates: The Role of Lithium Salts 

Mateo Berton, Rossella Mello, Paul G. Williard, María Elena González-Núñez 

J. Am. Chem. Soc., 2017, 139 (48), pp 17414–17420 

 

Lithium β-ketocarboxylates 1(COOLi), prepared by the reaction of lithium enolates 2(Li+) with carbon 
dioxide, readily undergo decarboxylative disproportionation in THF solution unless in the presence of 
lithium salts, in which case they are indefinitely stable at room temperature in inert atmosphere. The 
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availability of stable THF solutions of lithium β-ketocarboxylates 1(COOLi) in the absence of carbon 
dioxide allowed reactions to take place with nitrogen bases and alkyl halides 3to give α-alkyl 
ketones 1(R) after acidic hydrolysis. The sequence thus represents the use of carbon dioxide as a 
removable directing group for the selective monoalkylation of lithium enolates 2(Li+). The roles of 
lithium salts in preventing the disproportionation of lithium β-ketocarboxylates 1(COOLi) and in 
determining the course of the reaction with bases and alkyl halides 3 are discussed. 

Widely Applicable Hydrofluorination of Alkenes via Bifunctional Activation of Hydrogen 
Fluoride 

Zhichao Lu, Xiaojun Zeng, Gerald B. Hammond, Bo Xu 

J. Am. Chem. Soc., 2017, 139 (50), pp 18202–18205 

 

Expanding the use of fluorine in pharmaceuticals, agrochemicals and materials requires a widely 
applicable and more efficient protocol for the preparation of fluorinated compounds. We have 
developed a new generation nucleophilic fluorination reagent, KHSO4-13HF, HF 68 wt/wt %, that is not 
only easily handled and inexpensive but also capable of hydrofluorinating diverse, highly 
functionalized alkenes, including natural products. The high efficiency observed in this reaction hinges 
on the activation of HF using a highly “acidic” hydrogen bond acceptor. 

Selective Single C(sp3)–F Bond Cleavage in Trifluoromethylarenes: Merging Visible-Light 
Catalysis with Lewis Acid Activation 

Kang Chen, Nele Berg, Ruth Gschwind, Burkhard König 

J. Am. Chem. Soc., 2017, 139 (51), pp 18444–18447 

 

The conversion of easily available trifluoromethylarenes into aryldifluoromethyl compounds, which are 
valuable motifs in the pharmaceutical chemistry, is highly atom- and step-economical. However, the 
single C(sp3)–F bond cleavage of ArCF3 is a great challenge because of the chemical inertness of the 
C(sp3)–F bond and the difficult selectivity control of monodefluorination. We report here the first 
example of single C(sp3)–F functionalization of trifluoromethylarenes via visible-light catalysis merged 
with Lewis acid activation. The method allows good chemoselectivity control and shows good 
functional group tolerance. Mechanistic studies suggest an in situ-generated borenium cationic 
species as the key intermediate for C(sp3)–F bond cleavage in this reaction. 
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Metal/Porous Carbon Composites for Heterogeneous Catalysis: Old Catalysts with Improved 
Performance Promoted by N-Doping 

Yueling Cao, Shanjun Mao, Mingming Li, Yiqing Chen, Yong Wang 

ACS Catal., 2017, 7 (12), pp 8090–8112 

 

Developing novel and efficient catalysts is always an important theme for heterogeneous catalysis 
from fundamental and applied research points of view. In the past, carbon materials were used as 
supports for numerous heterogeneous catalysts because of their fascinating properties including high 
surface areas, tunable porosity, and functionality. Recently, the newly emerging N-doped carbon-
supported metal catalysts have arguably experienced great progress and brought the most attention 
over the last decades in view of the fact that nitrogen doping can tailor the properties of carbon for 
various applications of interest. Compared with pristine carbon-supported metal catalysts, these 
catalysts normally show superior catalytic performance in many heterogeneous catalytic reactions 
because of the introduced various metal–support interactions from N doping. In this Perspective, we 
focus on the fabrication methods for N-doped carbon-supported metal catalysts and the catalytic 
application of these fascinating catalysts in several industrially relevant reactions, including 
hydrogenation, dehydrogenation, oxidation, and coupling. Notably, we try to elucidate the structure–
activity correlations obtained from theoretical calculation, extensive characterization, and observed 
catalytic performances, thereby providing guidance for the rational design of advanced catalysts for 
heterogeneous catalysis. 
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Enantioselective cyclizations and cyclization cascades of samarium ketyl radicals  

Nicolas Kern, Mateusz P. Plesniak, Joseph J. W. McDouall & David J. Procter 

Nature Chemistry, 2011, 9, 1198–1204. 

 

 

 
Abstract 
Although samarium-mediated cyclizations have the potential to generate significant molecular complexity, historically it has not 

proven possible to exert enantiocontrol through the use of a chiral ligand in complex product synthesis. Now, an 

enantioselective SmI2-mediated radical cyclization has been developed using a chiral aminodiol ligand. Desymmetrizing 5-exo 
ketyl-alkene cyclizations and cyclization cascades of unsaturated ketoesters deliver complex products and typically proceed with 

high enantioselectivity and diastereoselectivity. 
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Site-selective oxidation, amination and epimerization reactions of complex polyols enabled by 
transfer hydrogenation 

Christopher K. Hill & John F. Hartwig 

Nature Chemistry, 2017, 9, 1213–1221. 

 

 

Abstract 
Polyoxygenated hydrocarbons that bear one or more hydroxyl groups comprise a large set of natural and synthetic compounds, 
often with potent biological activity. In synthetic chemistry, alcohols are important precursors to carbonyl groups, which then can 

be converted into a wide range of oxygen- or nitrogen-based functionality. Therefore, the selective conversion of a single 

hydroxyl group in natural products into a ketone would enable the selective introduction of unnatural functionality. However, the 

methods known to convert a simple alcohol, or even an alcohol in a molecule that contains multiple protected functional groups, 
are not suitable for selective reactions of complex polyol structures. We present a new ruthenium catalyst with a unique efficacy 

for the selective oxidation of a single hydroxyl group among many in unprotected polyol natural products. This oxidation enables 

the introduction of nitrogen-based functional groups into such structures that lack nitrogen atoms and enables a selective 

alcohol epimerization by stepwise or reversible oxidation and reduction. 
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Structure and reactivity of a mononuclear gold(II) complex 

Sebastian Preiß, Christoph Förster, Sven Otto, Matthias Bauer, Patrick Müller, Dariush Hinderberger, Haleh Hashemi Haeri, 

Luca Carella & Katja Heinze 

Nature Chemistry, 2017,  9, 1249–1255. 

 

  

Abstract 
Mononuclear gold(II) complexes are very rare labile species. Transient gold(II) species have been suggested in homogeneous 

catalysis and in medical applications, but their geometric and electronic structures have remained essentially unexplored: even 
fundamental data, such as the ionic radius of gold(II), are unknown. Now, an unprecedentedly stable neutral gold(II) complex of 

a porphyrin derivative has been isolated, and its structural and spectroscopic features determined. The gold atom adopts a 2+2 

coordination mode in between those of gold(III) (four-coordinate square planar) and gold(I) (two-coordinate linear), owing to a 

second-order Jahn–Teller distortion enabled by the relativistically lowered 6s orbital of gold. The reactivity of this gold(II) 
complex towards dioxygen, nitrosobenzene and acids is discussed. This study provides insight on the ionic radius of gold(II), 

and allows it to be placed within the homologous series of nd9 Cu/Ag/Au divalent ions and the 5d8/9/10 Pt/Au/Hg ‘relativistic’ triad 

in the periodic table. 
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Catalytic diastereo- and enantioselective additions of versatile allyl groups to N–H ketimines 

Hwanjong Jang, Filippo Romiti, Sebastian Torker & Amir H. Hoveyda 

Nature Chemistry, 2017,  9, 1269–1275. 

 

Abstract 
There are many biologically active organic molecules that contain one or more nitrogen-containing moieties, and broadly 

applicable and efficient catalytic transformations that deliver them diastereoselectively and/or enantioselectively are much 

sought after. Various methods for enantioselective synthesis of α-secondary amines are available (for example, from additions 
to protected/activated aldimines), but those involving ketimines are much less common. There are no reported additions of 

carbon-based nucleophiles to unprotected/unactivated (or N–H) ketimines. Here, we report a catalytic, diastereo- and 

enantioselective three-component strategy for merging an N–H ketimine, a monosubstituted allene and B2(pin)2, affording 

products in up to 95% yield, >98% diastereoselectivity and >99:1 enantiomeric ratio. The utility of the approach is highlighted by 
synthesis of the tricyclic core of a class of compounds that have been shown to possess anti-Alzheimer activity. Stereochemical 

models developed with the aid of density functional theory calculations, which account for the observed trends and levels of 

enantioselectivity, are presented.  
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A thiocyanopalladation/carbocyclization transformation identified through enzymatic screening: 
stereocontrolled tandem C–SCN and C–C bond formation  

G. Malik, R. A. Swyka, V.K. Tiwari, X. Fei, G. A. Applegate, D. B. Berkowitz 

Chemical Science 2017, 8, 8050. 

   

Abstract 

Herein we describe a formal thiocyanopalladation/carbocyclization transformation and its 
parametrization and optimization using a new elevated temperature plate-based version of our visual 
colorimetric enzymatic screening method for reaction discovery. The carbocyclization step leads to C–
SCN bond formation in tandem with C–C bond construction and is highly stereoselective, showing nearly 
absolute 1,2-anti-stereoinduction (5 examples) for substrates bearing allylic substitution, and nearly 
absolute 1,3-syn-stereoinduction (16 examples) for substrates bearing propargylic substitution. Based 
upon these high levels of stereoinduction, the dependence of the 1,2-stereoinduction upon cyclization 
substrate geometry, and the generally high preference for the transoid vinyl thiocyanate alkene 
geometry, a mechanistic model is proposed, involving (i) Pd(II)-enyne coordination, (ii) 
thiocyanopalladation, (iii) migratory insertion and (iv) β-elimination. Examples of transition metal-
mediated C–SCN bond formation that proceed smoothly on unactivated substrates and allow for 
preservation of the SCN moiety are lacking. Yet, the thiocyanate functionality is of great value for 
biophysical chemistry (vibrational Stark effect) and medicinal chemistry (S,N-heterocycle construction). 
The title transformation accommodates C-, O-, N- and S-bridged substrates (6 examples), thereby 
providing the corresponding carbocyclic or heterocyclic scaffolds. The reaction is also shown to be 
compatible with a significant range of substituents, varying in steric and electronic demand, including a 
wide range of substituted aromatics, fused bicyclic and heterocyclic systems, and even biaryl systems. 
Combination of this new transformation with asymmetric allylation and Grubbs ring-closing metathesis 
provides for a streamlined enantio- and diastereoselective entry into the oxabicyclo[3.2.1]octyl core of 
the natural products massarilactone and annuionone A, as also evidenced by low temperature X-ray 
crystal structure determination. Utilizing this bicyclic scaffold, we demonstrate the versatility of the 
thiocyanate moiety for structural diversification post-cyclization. Thus, the bridging vinyl thiocyanate 
moiety is smoothly elaborated into a range of derivative functionalities utilizing transformations that 
cleave the S–CN bond, add the elements of RS-CN across a π-system and exploit the SCN moiety as 
a cycloaddition partner (7 diverse examples). Among the new functionalities thereby generated are 
thiotetrazole and sulfonyl tetrazole heterocycles that serve as carboxylate and phosphate surrogates, 
respectively, highlighting the potential of this approach for future applications in medicinal chemistry or 
chemical biology. 

 

 

http://pubs.rsc.org/en/Content/ArticleLanding/2017/SC/C7SC04083K#!divAbstract
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From cellulose to kerogen: molecular simulation of a geological process  

L. Atmani, C. Bichara, R. J.-M. Pellenq, H. V. Damme, A. C. T. V. Duin, Z. Raza, L. A. Truflandier, A. Obliger, P. G. Kralert, F. J. 
Ulm, J.-M. Leyssale 

Chemical Science 2017, 8, 8325. 

  

Abstract 

The process by which organic matter decomposes deep underground to form petroleum and its 
underlying kerogen matrix has so far remained a no man’s land to theoreticians, largely because of the 
geological (Myears) timescale associated with the process. Using reactive molecular dynamics and an 
accelerated simulation framework, the replica exchange molecular dynamics method, we simulate the 
full transformation of cellulose into kerogen and its associated fluid phase under prevailing geological 
conditions. We observe in sequence the fragmentation of the cellulose crystal and production of water, 
the development of an unsaturated aliphatic macromolecular phase and its aromatization. The 
composition of the solid residue along the maturation pathway strictly follows what is observed for 
natural type III kerogen and for artificially matured samples under confined conditions. After expulsion 
of the fluid phase, the obtained microporous kerogen possesses the structure, texture, density, porosity 
and stiffness observed for mature type III kerogen and a microporous carbon obtained by saccharose 
pyrolysis at low temperature. As expected for this variety of precursor, the main resulting hydrocarbon 
is methane. The present work thus demonstrates that molecular simulations can now be used to assess, 
almost quantitatively, such complex chemical processes as petrogenesis in fossil reservoirs and, more 
generally, the possible conversion of any natural product into bio-sourced materials and/or fuel. 
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Exploiting rhodium-catalysed ynamide hydroacylation as a platform for divergent heterocycle 
synthesis 

R. N. Straker, M. K. Majhail, M. C. Willis 

Chemical Science 2017, 8, 7963. 

  

Abstract 

The first examples of ynamide hydroacylation are described. Using rhodium catalysis, linear β-
enaminone products are generated in high yield and excellent regioselectivity from the combination of 
aldehydes and ynamides. The enaminone products are subsequently used as a platform to construct a 
diverse array of substituted pyrazoles, pyrimidines, and isoxazoles in a two-step, one-pot sequence. It 
was found that with judicious choice of catalyst system it was possible to overturn the regioselectivity of 
the hydroacylation reaction to generate α-enaminone products. 

 
A Versatile Ru(II)-NNP Complex Catalyst for the Synthesis of Multisubstituted Pyrroles and 
Pyridines 

H. Chai, L. Wang, T. Liu, Z. Yu 

Organometallics 2017, 36, 4936. 

  

Abstract 
 
A pincer-type Ru(II)-NNP complex bearing a pyrazolyl-(NH-PtBu2)-pyridine ligand was synthesized and 
structurally characterized by NMR, IR, elemental analysis, and X-ray single-crystal crystallographic 
determinations, which efficiently catalyzed the synthesis of multisubstituted pyrroles and pyridines by 
means of the reactions of secondary alcohols and β- or γ-amino alcohols through deoxygenation and 
selective C–N and C–C bond formation. The coupling reactions took place with 0.3 mol % catalyst 
loading and tolerated diverse functional groups. The present work provides an alternative method to 
construct highly active transition-metal complex catalysts from readily available ligands. 

http://pubs.rsc.org/en/Content/ArticleLanding/2017/SC/C7SC03795C#!divAbstract
http://pubs.rsc.org/en/Content/ArticleLanding/2017/SC/C7SC03795C#!divAbstract
http://pubs.acs.org/doi/10.1021/acs.organomet.7b00774
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Conversion of levulinic acid and alkyl levulinates into biofuels and high-value chemicalsMatthew 

Long Yan, Qian Yao and Yao Fu 

Green Chem., 2017,19, 5527-5547 

 

Abstract 
 
 
Levulinic acid (LA) is one of the most important biomass-derived platform molecules and can be 
produced from both C5 and C6 carbohydrates via tandem dehydration and hydrolysis reactions. Since 
LA has different functional groups, it would be converted into various compounds by catalyzed reactions. 
During the past few decades, it has been proved that the conversion of biomass materials into biofuels 
and chemicals with LA as intermediate is feasible. Alkyl levulinates derived from LA have similar 
chemical properties to LA and are also used for the synthesis of LA derived molecules. Herein, this 
review focuses on the transformation of levulinic acid and alkyl levulinate into biofuels and high-valued 
chemicals, such as γ-valerolactone, 2-methyltetrahydrofurnan, valeric acid/alkyl valerates, 1,4-
pentanediol and N-substituted pyrrolidinones. Different homogeneous and heterogeneous catalysts are 
reviewed and compared. The ligands and additives exhibit a remarkable impact on the distribution of 
products in homogeneous catalytic systems. Moreover, the catalytic performances of heterogeneous 
catalytic systems are influenced by numerous factors, such as the size of the metal particles, surface 
morphology and acid density. In addition, in order to make this review more complete, the production of 
LA and alkyl levulinates is also included in the manuscript. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://pubs.rsc.org/en/content/articlepdf/2017/gc/c7gc02503c?page=search


Joseph Samec Research Group 
Digest          

 

 

Solvent- and base-free synthesis of wax esters from fatty acid methyl esters by consecutive one-
pot, two-step catalysis 
 
D. H. Nguyen, G. Raffa, Y. Morin, S. Desset, F. Capet, V. Nardello-Rataj, F. Dumeignil and R. M. Gauvin 
 
Green Chem., 2017,19, 5665-5673 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 

The one-pot, two-step synthesis of wax esters was successfully conducted by consecutive 
homogeneous ruthenium-catalysed hydrogenation–dehydrogenation reactions of fatty acid methyl 
esters, in the absence of solvent and of base additive. Under optimized conditions, excellent conversion 
and selectivity were reached. Furthermore, physicochemical investigations revealed that the resulting 
compounds display properties similar to benchmark commercial products extracted from natural sources 
of lesser availability compared to the herein considered bioresources, making this chemical route very 
promising regarding further potential industrial implementation. 
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Esterification and hydrolysis of cellulose using oxalic acid dihydrate in a solvent-free reaction 
suitable for preparation of surface-functionalised cellulose nanocrystals with high yield 

D. Li, J. Henschen and M. Ek  

Green Chem., 2017,19, 5564-5567  

 

Abstract 
 
 
A one-pot esterification and hydrolysis of cellulose was carried out by treating cellulose fibres with 
molten oxalic acid dihydrate. Each cellulose oxalate had a free carboxyl content above 1.2 mmol g−1 

and an average molecular weight of approximately 40 kDa. Aqueous suspensions of the oxalates were 
sonicated to prepare cellulose nanocrystals with a gravimetric yield of 80.6%. 
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Visible-light-enabled spirocyclization of alkynes leading to 3-sulfonyl and 3-sulfenyl 
azaspiro[4,5]trienones 
 
Wei Wei, Huanhuan Cui, Daoshan Yang, Huilan Yue, Chenglong He, Yulong Zhang and Hua Wang  

Green Chem., 2017,19, 5608-5613  

 
Abstract 
 

A mild and convenient visible-light-induced method has been developed for the construction of 3-

sulfonyl and 3-sulfenyl azaspiro[4,5]trienones through metal-free difunctionalization of alkynes with 

sulfinic acids or thiols at room temperature. The present protocol simply utilizes visible light as the 

safe and eco-friendly energy source, and inexpensive and non-toxic organic dyes (Eosin Y and Na2-

Eosin Y) as photocatalysts providing various sulfur-containing azaspiro[4,5]trienones in moderate 

to good yields. 
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All-lignin approach to prepare cationic colloidal lignin particles: stabilization of durable 
Pickering emulsions 
Mika Henrikki Sipponen, Matthew Smyth, Timo Leskinen, Leena-Sisko Johansson and Monika Österberg 

Green Chem., 2017,19, 5831-5840 
 

 

Abstract 
 
 
Surface modification of colloidal lignin particles (CLPs), which are obtained from renewable resources, is a 
plausible route towards novel biomaterials. Here we show that adsorption of cationic lignin onto spherical 
CLPs produces positively charged particles with tailored properties for the stabilization of Pickering emulsions. 
The threshold dosing of cationic lignin needed to achieve colloidally stable cationic dispersions was 4% 
relative to the dry weight of CLPs. Compared to irregular kraft lignin particles or regular CLPs, cationic CLPs 
stabilized a broader array of durable Pickering emulsions. This all-lignin adsorption process to prepare 
cationic CLPs is advantageous because it minimizes the consumption of synthetic polymers, and opens new 
application opportunities for structurally defined nano- and microscale lignin particles. 
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Transition-metal-free and organic solvent-free conversion of N-substituted 2-aminobiaryls into 
corresponding carbazoles via intramolecular oxidative radical cyclization induced by 
peroxodisulfate 
Palani Natarajan, Priya and Deachen Chuskit 

Green Chem., 2017,19, 5854-5861 

 

Abstract 

 
An atom-economical and environmentally benign approach for the synthesis of N-substituted carbazoles 
from analogous 2-aminobiaryls using peroxodisulfate in water is reported. The reactions proceeded 
through an intramolecular oxidative radical cyclization of N-substituted 2-aminobiaryls with in situ 
reoxidation of the resulting radical species. When compared to known methods for the synthesis of N-
substituted carbazoles from 2-amidobiaryls, this protocol is practical, efficient and does not require a 
transition metal catalyst or toxic organic solvents. 
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Production of Low-Freezing-Point Highly Branched Alkanes through Michael Addition 

Y. Jing, Q. Xia, X. Liu, Y. Wang, 

ChemSusChem 2017, 10, 4817. 

 

A new approach for the production of low-freezing-point, high-quality fuels from lignocellulose-derived 
molecules was developed with Michael addition as the key step. Among the investigated catalysts, 
CoCl2⋅6 H2O was found most active for the Michael addition of 2,4-pentanedione with FA (single aldol 
adduct of furfural and acetone, 4-(2-furanyl)-3-butene-2-one). Over CoCl2⋅6 H2O, a high carbon yield of 
C13 oxygenates (about 75 %) can be achieved under mild conditions (353 K, 20 h). After 
hydrodeoxygenation, low-freezing-point (<223 K) branched alkanes with 13 carbons within jet fuel 
ranges were obtained over a Pd/NbOPO4 catalyst. Furthermore, C18,23 fuel precursors could be easily 
synthesized through Michael addition of 2,4-pentanedione with DFA (double-condensation product of 
furfural and acetone) under mild conditions and the molar ratio of C18/C23 is dependent on the reaction 
conditions of Michael addition. After hydrodeoxygenation, high density (0.8415 g mL−1) and low-freezing-
point (<223 K) branched alkanes with 18, 23 carbons within lubricant range were also obtained over a 
Pd/NbOPO4 catalyst. These highly branched alkanes can be directly used as transportation fuels or 
additives. This work opens a new strategy for the synthesis of highly branched alkanes with low freezing 
point from renewable biomass. 
 
 

Imidazolium- and Triazine-Based Porous Organic Polymers for Heterogeneous Catalytic 
Conversion of CO2 into Cyclic Carbonates 

H. Zhong, Y. Su, X. Chen, X. Li, R. Wang 

ChemSusChem 2017, 10, 4855. 

 

CO2 adsorption and concomitant catalytic conversion into useful chemicals are promising approaches 
to alleviate the energy crisis and effects of global warming. This is highly desirable for developing new 
types of heterogeneous catalytic materials containing CO2-philic groups and catalytic active sites for 
CO2 chemical transformation. Here, we present an imidazolium- and triazine-based porous organic 
polymer with counter chloride anion (IT-POP-1). The porosity and CO2 affinity of IT-POP-1 may be 
modulated at the molecular level through a facile anion-exchange strategy. Compared with the post-
modified polymers with iodide and hexafluorophosphate anions, IT-POP-1 possesses the highest 
surface area and the best CO2 uptake capacity with excellent adsorption selectivity over N2. The roles 
of the task-specific components such as triazine, imidazolium, hydroxyl, and counter anions in CO2 
absorption and catalytic performance were illustrated. IT-POP-1 exhibits the highest catalytic activity 
and excellent recyclability in solvent- and additive-free cycloaddition reaction of CO2 with epoxides. 

http://onlinelibrary.wiley.com/wol1/doi/10.1002/cssc.201701789/abstract
http://onlinelibrary.wiley.com/wol1/doi/10.1002/cssc.201701821/abstract


Joseph Samec Research Group 
Digest          

 

 

WtF-Nano: One-Pot Dewatering and Water-Free Topochemical Modification of Nanocellulose in 
Ionic Liquids or γ-Valerolactone 

T. Laaksonen, J. K. J. Helminen, L. Lemetti, J. Långbacka, D. Rico del Cerro, M. Hummel, I. Filpponen, A. H. Rantamäki, T. 
Kakko, M. L. Kemell, S. K. Wiedmer, S. Heikkinen, I. Kilpeläinen, A. W. T. King, 

ChemSusChem 2017, 10, 4879 

 

Ionic liquids are used to dewater a suspension of birch Kraft pulp cellulose nanofibrils (CNF) and as a 
medium for water-free topochemical modification of the nanocellulose (a process denoted as “WtF-
Nano”). Acetylation was applied as a model reaction to investigate the degree of modification and 
scope of effective ionic liquid structures. Little difference in reactivity was observed when water was 
removed, after introduction of an ionic liquid or molecular co-solvent. However, the viscoelastic 
properties of the CNF suspended in two ionic liquids show that the more basic, but non-dissolving 
ionic liquid, allows for better solvation of the CNF. Vibrio fischeri bacterial tests show that all ionic 
liquids in this study were harmless. Scanning electron microscopy and wide-angle X-ray scattering on 
regenerated samples show that the acetylated CNF is still in a fibrillar form. 1 D and 2 D NMR 
analyses, after direct dissolution in a novel ionic liquid electrolyte solution, indicate that both cellulose 
and residual xylan on the surface of the nanofibrils reacts to give acetate esters. 
 
 
 
 
 
 

Chemoselective and Catalyst-Free O-Borylation of Silanols: A Facile Access to Borasiloxanes 

K. Kuciński, G. Hreczycho 

ChemSusChem 2017, 10, 4695. 

 

This paper demonstrates the first highly chemoselective syntheses of various borasiloxanes from 
hydroboranes and silanols, achieved through catalyst-free dehydrogenative coupling at room 
temperature. This green protocol, which uses easily accessible reagents, allows for the obtaining of 
borasiloxanes under air atmosphere and solvent-free conditions. 
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Direct Coupling of Thermo- and Photocatalysis for Conversion of CO2–H2O into Fuels 

L. Zhang, G. Kong, Y. Meng, J. Tian, L. Zhang, S. Wan, J. Lin, Y. Wang 

ChemSusChem 2017, 10, 4709. 

 

Photocatalytic CO2 reduction into renewable hydrocarbon solar fuels is considered as a promising 
strategy to simultaneously address global energy and environmental issues. This study focused on the 
direct coupling of photocatalytic water splitting and thermocatalytic hydrogenation of CO2 in the 
conversion of CO2–H2O into fuels. Specifically, it was found that direct coupling of thermo- and 
photocatalysis over Au−Ru/TiO2 leads to activity 15 times higher (T=358 K; ca. 99 % CH4 selectivity) in 
the conversion of CO2–H2O into fuels than that of photocatalytic water splitting. This is ascribed to the 
promoting effect of thermocatalytic hydrogenation of CO2 by hydrogen atoms generated in situ by 
photocatalytic water splitting. 
 
 
 

A Strategy for the Simultaneous Synthesis of Methallyl Alcohol and Diethyl Acetal with Sn-β 

W. Hu, Y. Wan, L. Zhu, X. Cheng, S. Wan, J. Lin, Y. Wang 

ChemSusChem 2017, 10, 4715. 

 

A new strategy was developed to simultaneously produce two important chemicals, namely, methallyl 
alcohol (Mol) and diethyl acetal (Dal) from methacrolein in ethanol solvent at low temperature with the 
use of Beta zeolites modified by tin (Sn-β catalysts). All the Sn-β catalysts were prepared by the solid-
state ion-exchange method, wherein the calcination step was conducted under different gas 
atmospheres. The catalyst precalcined in Ar (Sn-β-Ar) had a reduced number of extra-framework Sn 
species and enabled more Sn species to be exchanged into the framework as isolated tetrahedral SnIV, 
enhancing the catalytic activity of the Meerwein–Ponndorf–Verley (MPV) reaction. The sodium-
exchanged Sn-β-Ar, with a reduced number of weak Brønsted acid sites, led to an even better selectivity 
for Mol, owing to the restriction of the side reactions such as acetalization, addition, and etherification. 
Under optimized catalyst and reaction conditions, the yield of Mol and Dal reached approximately 90 % 
and 96 %, respectively. The possible reaction pathways, along with a complex network of side products, 
was proposed after a detailed investigation through the use of different substrates as reactants. The 
fine-tuning of Sn-β catalysts through different treatments discussed in this work is of great significance 
toward the understanding and manipulation of complex reactions between α,β-unsaturated aldehydes 
and primary alcohols. 

http://onlinelibrary.wiley.com/wol1/doi/10.1002/cssc.201701472/abstract
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Transparent Woody Film Made by Dissolution of Finely Divided Japanese Beech in Formic Acid 
at Room Temperature 

Yuri Nishiwaki-Akine, Sui Kanazawa, Takashi Uneyama, Koh-hei Nitta, Ryoko Yamamoto-Ikemoto, and Takashi Watanabe 

ACS Sustainable Chem. Eng., 2017, 5 (12), pp 11536–11542 

 

A new transparent flat woody film was developed by direct dissolution of finely divided Japanese beech 
wood in formic acid at room temperature for 4−7 days and subsequent slow evaporation of the solvent 
on a substrate. The obtained woody film was bendable and foldable without breaking (it could be used 
for origami) and had a relatively high Young’s modulus and tensile strength. The thermal analyses 
showed that the woody film was mechanically and thermally stable even at relatively high temperatures 
and can be utilized up to 180 °C without softening. The film absorbed almost the same amount of water 
as that absorbed by the cellulose film and had very high biodegradability, which was comparable with 
that of cellulose. The film was prepared without removing any constituents from wood and using a very 
simple processing method. We think that this work opens the way for the production of biodegradable 
and sustainable “molded wood” materials. 
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Enhanced Selectivity of Phenol Hydrogenation in Low-Pressure CO2 over Supported Pd 
Catalysts 

Tianzhu Liu, Hu Zhou, Bingbing Han, Yongbing Gu, Suiqin Li, Jian Zheng, Xing Zhong, Gui-Lin Zhuang, and Jian-guo Wang 

ACS Sustainable Chem. Eng., 2017, 5 (12), pp 11628–11636 

 

Selective hydrogenation of phenol to cyclohexanone is an important process in both chemical industry 
and renewable feedstock processing. However, direct hydrogenation of phenol to cyclohexanone 
under mild conditions over catalysts with high reactivity, selectivity, and facile preparation is still a 
challenge. In the present study, we report that 99% conversion and 99% selectivity can be achieved 
over as-prepared Pd/γ-Al2O3 catalyst under the medium of low-pressure CO2 (0.05–0.2 MPa) and H2O 
at 373 K. According to experiment results, ab initio calculations and in situ high-pressure FTIR 
measurements indicated enhanced selectivity of cyclohexanone in low-pressure CO2; this result 
originated from the molecular interaction between cyclohexanone and CO2 and can prevent the further 
hydrogenation of cyclohexanone. Notably, enhancement of selectivity to cyclohexanone in low-
pressure CO2 was also achieved using commercial Pd/γ-Al2O3 and Pd/C catalysts. 
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Mechanochemical Metal-Free Transfer Hydrogenation of Carbonyls Using 
Polymethylhydrosiloxane as the Hydrogen Source 

Alain Y. Li, Andreanne Segalla, Chao-Jun Li, and Audrey Moores 

ACS Sustainable Chem. Eng., 2017, 5 (12), pp 11752–11760 

 

We report herein a new methodology for the rapid and selective reduction of carbonyls in the solid 
phase. By exploiting mechanical energy and using a cheap and air-stable silane, 
polymethylhydrosiloxane (PMHS), we can reduce a variety of carbonyl compounds, with catalytic 
amounts of fluorides. A scope of 19 substrates was explored to probe the generality of the method. In 
addition, an important biomass-based platform chemical, 5-hydroxymethylfurfural (5-HMF), and an 
insoluble polymer, polyketone, could be reduced with this methodology. A mechanistic study is also 
presented, suggesting the active role of volatile silane species. This method is particularly appealing to 
overcome substrate solubility issues and reduce solvent reliance in organic synthesis. 
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Cork: Current Technological Developments and Future Perspectives for this Natural, 
Renewable, and Sustainable Material 

Ivo M. Aroso, Ana R. Araújo, Ricardo A. Pires, and Rui L. Reis 

ACS Sustainable Chem. Eng., 2017, 5 (12), pp 11130–11146 

 

Cork is the bark of Quercus suber L., the cork oak tree. It is currently explored for different industrial 
applications, of which stoppers for the wine industry is the most representative and economically 
important. During the processing stages, up to 30% of cork is transformed into powder, which is mainly 
used for energy production by the industry. This underexploited natural resource stream constitutes an 
opportunity for the development of new products. In this review, we discuss cork as a potential source 
of chemicals for alternative applications. Special emphasis is dedicated to (a) suberin, (b) the 
extractives fraction, and (c) the use of cork in nontraditional applications. Suberin constitutes a source 
of long chain hydroxyacids which can serve as building blocks for new macromolecules and materials. 
The structure and composition are briefly addressed, while the advances in suberin depolymerization, 
extraction methodologies, and the proposed applications for this material are thoroughly discussed. 
The extractives fraction is constituted by lipophilic and phenolic compounds that present strong 
antioxidant and biological activities. The extractives composition and its properties are addressed. 
Finally, the use of cork for recently proposed applications, such as the preparation of activated 
carbons and as templates for the adsorption of pollutants, are also presented. This review is intended 
to summarize the current knowledge and technological development state and to push for the 
progress toward an integrated cork economy. 
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Synthesis of 1,6-Hexandiol, Polyurethane Monomer Derivatives via Isomerization Metathesis of 
Methyl Linolenate 

Ervin Kovács, Gábor Turczel, Lili Szabó, Réka Varga, Imre Tóth, Paul T. Anastas, and Robert Tuba 

ACS Sustainable Chem. Eng., 2017, 5 (12), pp 11215–11220 

) 

Cross metatheses of tung oil, a nonedible vegetable oil and α-eleostearic acid ((9Z,11E,13E)-
octadeca-9,11,13-trienoic acid, ESA) methyl ester (1), obtained from tung oil containing the same 
highly unsaturated, conjugated double bonds, have been carried out with cis-1,4-diacetoxy-2-butene 
(2) using Hoveyda-Grubbs (3-HG2) or Grubbs second or third generation catalysts (3-G2 or 3-G3). 
The reactions followed by Pd/C-catalyzed hydrogenation give methyl 11-acetoxyundecanoate (4) as a 
polyester raw material, 1,6-diacetoxy-hexane (5) as a precursor of 1,6-hexanediol (6) polyurethane 
monomer, and heptyl acetate as a fragrance (7) in 53–99% yields after Pd/C-catalyzed hydrogenation. 
The one-pot isomerization metathesis of α-linolenic acid ((9Z,12Z,15Z)-9,12,15-octadecatrienoic acid, 
ALA) methyl ester (7) using 2 as cross coupling agent, RuHCl(CO)(PPh3)3 (9) as isomerization, and 3-
G2 as a metathesis catalyst followed by Pd/C catalyzed hydrogenation leads also to the formation of 5 
and the homologues of 4 and 7 in reasonable yield. Thus, in the latter approach, the key step of the 
synthesis of 5 is the one-pot isomerization of the isolated double bonds of 7 into conjugated ones 
along the fatty acid chain in combination with a subsequent cross-metathesis by using cross-coupling 
agent 2. 
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High-Performance Magnetic Activated Carbon from Solid Waste from Lignin Conversion 
Processes. 2. Their Use as NiMo Catalyst Supports for Lignin Conversion 

Mikel Oregui-Bengoechea, Nemanja Miletić, Wenming Hao, Fredrik Björnerbäck, Mali H. Rosnes, J. S. Garitaonandia, Niklas 
Hedin, Pedro L. Arias, and Tanja Barth 

ACS Sustainable Chem. Eng., 2017, 5 (12), pp 11226–11237 

 

Lignin conversion processes produce carbon-rich residues [Oregui-Bengoechea et al. J. Anal. Appl. 
Pyrolysis 2015, 113, 713−722; Zakzeski et al. Chem. Rev. 2010, 110, 3552–3599] that can be 
converted into valuable materials such as magnetic activated carbons (MACs). Such lignin-derived 
MACs can be further used as functional substrates for hydrotreating NiMo catalysts. In this work, we 
studied the activity of different NiMo-MACs for the catalytic conversion of lignin in a formic acid/ethanol 
media (lignin-to-liquid, LtL, process). Two KOH-activated LtL hydrochars from eucalyptus (MACE) and 
Norwegian spruce (MACS) lignins were used as catalyst supports. In addition, the activity of the 
resulting NiMo-MACs, namely, C-MACE and C-MACS, was compared with a NiMo catalyst supported 
on a commercial activated carbon (AC). At reaction conditions of 340 °C and 6 h, the best result was 
obtained for the NiMo-MACS with a yield of 72.2 wt % of oil and 21.1 wt % of organic solids. At 300 °C 
and 10 h, both NiMo-MAC catalysts displayed higher hydrodeoxygenation (HDO) activities than their 
commercial counterpart, yielding considerably higher oil yields. The higher HDO activities are 
tentatively assigned to the formation of NiFe species on the catalytic surfaces of the NiMo-MAC 
catalysts. In addition, the magnetism exhibited by the C-MACS made it easy to recover the catalyst. 
However, a considerable loss of activity was observed upon recycling due to a chemical modification 
of the catalyst surface. 
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2-(1-Methylhydrazinyl)pyridine as a reductively removable directing group in a cobalt-catalyzed 
C(sp2)–H bond alkenylation/annulation cascade  

Shengxian Zhai, Shuxian Qiu, Xiaoming Chen, Jiang Wu, Hua Zhao, Cheng Tao, Yun Li, Bin Cheng, Huifei Wang and 
Hongbin Zhai 

Chem. Commun., 2018, 54, 98–101 

 

We describe a new application of 2-(1-methylhydrazinyl)pyridine as a bidentate directing group to 
directing cobalt-catalyzed C(sp2)–H alkenylation/annulation of the corresponding benzoic hydrazides 
to form an isoquinoline backbone, via reacting with a terminal or internal alkyne followed by 
annulation. The reaction shows a broad substrate scope with the products obtained in good to 
excellent yields and high regioselectivity. Moreover, the directing group can be reductively removed in 
one step under mild conditions. 
 
 
 
Chiral amine-catalyzed asymmetric conjugate addition of aldehydes to α-phenylselenoenones 
as formal Z-allylating agents  

Taichi Kano, Hiroki Maruyama, Chihiro Homma and Keiji Maruoka 

Chem. Commun., 2018, 54, 176–179 

 

α-Selenoenones could be employed as Z-allyl precursors in the chiral amine-catalyzed asymmetric 
conjugate addition of aldehydes. The obtained formal allylation product, a Z-olefin having a sulfonate 
leaving group, was employed as a synthetically useful chiral alkylating agent. 
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Palladium-catalyzed carbene/alkyne metathesis with enynones as carbene precursors: 
synthesis of fused polyheterocycles 

Yang Zheng, Ming Bao, Ruwei Yao, Lihua Qiu and Xinfang Xu 

Chem. Commun., 2018, 54, 350–353 

 

An unprecedented palladium-catalyzed novel carbene/alkyne metathesis cascade reaction of alkyne-
tethered enynones is described. This reaction affords fused polyheterocycles in moderate to good 
yields. The transformation begins with Pd-catalyzed 5-exo-dig cyclization of the enynone to form the 
donor/donor metal carbene, which then undergoes metathesis with the alkyne followed by electrophilic 
aromatic substitution. 
 
 
 
 
Cu/Pd cooperatively catalyzed tandem intramolecular anti-Markovnikov hydroarylation of 
unsaturated amides: facile construction of 3,4-dihydroquinolinones via 
borylation/intramolecular C(sp3)–C(sp2) cross coupling  

Zhijie Kuang, Bingnan Li and Qiuling Song 

Chem. Commun., 2018, 54, 34–37 

 

An anti-Markovnikov hydroarylation of unsaturated amides via a Cu/Pd synergistically catalyzed 
cascade borylation/intramolecular sp2–sp3 cross-coupling has been disclosed. 3,4-
Dihydroquinolinones, one type of important scaffold prevailing in pharmaceuticals and biologically 
active compounds, could be readily accessible with high regio-selectivity and high yields. 
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Rapid, enantioselective synthesis of the C1–C13 fragment of biselyngbyolide B  

Rakesh G. Thorat and Andrew M. Harned 

Chem. Commun., 2018, 54, 241–243 

 

A rapid synthesis of the C1–C13 fragment of biselynbyolide A and B is reported. The judicious use of 
catalytic transformations for C–C bond formation and stereocenter generation greatly minimizes the 
use of protecting groups and oxidation state changes, as compared to previously reported routes to 
similar fragments. 
 
 
Mo-catalyzed deoxygenation of epoxides to alkenes 

Jakira Robertson, Radhey S.Srivastava 

Molecular Catalysis, 2017, 443, 175–178 

 

A Mo(VI)-catalyzed deoxygenation of epoxides to alkenes has been achieved using a sacrificial 
alcohol as a reductant. The MoO2(dtc)2 (dtc = diethyl dithiocarbamate) was proved to be a better 
catalyst than the other molybdenum based catalysts examined. Of the reducing agents examined, 
secondary alcohol, 2,4-dimethyl-3-pentanol was the most efficient and proved to be a better potential 
hydrogen donor. The reaction is very clean and the product yield ranges from moderate to excellent, 
with almost no byproduct(s) detected except, 2,4-dimethyl-3-pentanone, which is the oxidized product 
of 2,4-dimethyl-3-pentanol. 
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New insights into the alkoxycarbonylation of propargyl alcohol 

A.Scrivanti, V.Beghetto, M.Bertoldini 

Molecular Catalysis, 2017, 443, 38–42 

 

The challenging carbonylation of propargyl alcohol is effectively catalyzed by Pd(OAc)2 in combination 
with diphenyl-(6-methyl-pyridin-2-yl)phosphine and methanesulfonic acid. In dichloroethane at 20–
50 °C, the reaction affords with almost complete regioselectivity alkyl 2-(hydroxymethyl)acrylates. 
Turnover frequency numbers (TOF) of up to 450 h−1 can be achieved working at 50 °C, while a 
maximum turnover number (TON) of about 730 is obtained at 30 °C. The catalyst longevity is limited 
because the carbonylation product reacts with the phosphorus atom of the ligand to give a quaternary 
phosphonium salt. This reaction leads to deactivation of the catalyst and eventually to palladium black 
formation. 
 
 
 
 
Ethanolysis of biomass based furfuryl alcohol to ethyl levulinate over Fe modified USY catalyst 

Xiangjin Kong, Xiuli Zhang, Chong Han, Congcong Li, Lihua Yu, Junhai Liu 

Molecular Catalysis, 2017, 443, 186–192 

 

An Fe modified USY catalyst was built for ethanolysis of furfuryl alcohol to ethyl levulinate. 
Characterization results confirmed that Fe species was existed in the form of Fe2O3, and Fe/USY is 
modified by Fe2O3 in two aspects, viz., the strong acidic sites were sharply reduced, and also a large 
number of weak acid sites were generated. The first aspect effectively suppressed the oligomerization 
reaction of furfuryl alcohol and formation of diethyl ether, while the enhanced weak acid sites 
guaranteed activity of the catalyst. Finally, a 90.6% yield of ethyl levulinate was obtained under 
optimization conditions for four successive runs.  
 

https://www.sciencedirect.com/science/article/pii/S2468823117305175
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Nickel-Catalyzed Hydrogenolysis and Conjugate Addition of 2-(Hydroxymethyl)pyridines via 
Organozinc Intermediates 
Luke E. Hanna, Michael R. Harris, Kenji Domon, and Elizabeth R. Jarvo 
Org. Lett., 2017, 19 (23), 6304 

 
 
2-Hydroxymethylpyridines undergo nickel-catalyzed hydrogenolysis upon activation with a 
chlorophosphate. Reactions employ diethylzinc and are proposed to proceed through secondary 
benzylzinc reagents. Quenching with deuteromethanol provides straightforward incorporation of a 
deuterium label in the benzylic position. Intramolecular conjugate additions with α,β-unsaturated esters 
are also demonstrated and support the intermediacy of a benzylzinc complex. 
 
Radical-Mediated Dearomatization of Indoles with Sulfinate Reagents for the Synthesis of 
Fluorinated Spirocyclic Indolines 
Dmytro Ryzhakov, Maxime Jarret, Régis Guillot, Cyrille Kouklovsky, and Guillaume Vincent 
Org. Lett., 2017, 19 (23), 6336 

 
 
The dearomative introduction of trifluoromethyl and 1,1-difluoroethyl radicals, generated from their 
corresponding sulfinate salts, into the C2 position of indole derivatives allows the diastereoselective 
synthesis of three-dimensional 3,3-spirocyclic indolines over C–H functionalized indoles. 
 
Asymmetric FeII-Catalyzed Thia-Michael Addition Reaction to α,β-Unsaturated Oxazolidin-2-one 
Derivatives 
Samuel Lauzon, Hoda Keipour, Vincent Gandon, and Thierry Ollevier 
Org. Lett., 2017, 19 (23), 6324 

 
 
A highly enantioselective FeII-catalyzed thia-Michael addition to α,β-unsaturated carbonyl derivatives 
was developed. The scope of the reaction was demonstrated with a selection of aromatic, heterocyclic 
and aliphatic thiols, and various Michael acceptors. The corresponding β-thioethers were obtained in 
good to excellent yields (up to 98%) and moderate to excellent enantioselectivities (up to 96:4 er). 
Unusual hepta-coordination of the metal and chelation to α,β-unsaturated oxazolidin-2-one derivatives 
allowed the construction of a coherent model rationalizing the enantioselective event. DFT calculations 
support the proposed model for observed stereoselectivities. 
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Pd-Catalyzed Enantio- and Regioselective Formation of Allylic Aryl Ethers 
Jianing Xie, Wusheng Guo, Aijie Cai, Eduardo C. Escudero-Adán, and Arjan W. Kleij 
Org. Lett., 2017, 19 (23), 6388 

 
 

A general methodology for the synthesis of enantioenriched tertiary allylic aryl ethers through Pd-
catalyzed decarboxylative reactions of vinyl cyclic carbonates and phenols is presented. Switching of 
the regioselectivity toward the formation of linear products by a judicious choice of the ligand is also 
reported. 
 
Ru/Ni Dual Catalytic Desulfinative Photoredox Csp2–Csp3 Cross-Coupling of Alkyl Sulfinate Salts 
and Aryl Halides 
Thomas Knauber, Ramalakshmi Chandrasekaran, Joseph W. Tucker, Jinshan Michael Chen, Matthew Reese, Danica A. 
Rankic, Neal Sach, and Christopher Helal 
Org. Lett., 2017, 19 (24), 6566 

 
 
A mild Ru/Ni dual catalytic desulfinative photoredox Csp2–Csp3 cross-coupling reaction of alkyl 
sulfinate salts with aryl halides has been developed. The optimized catalyst system, consisting of 
Ru(bpy)3Cl2, Ni(COD)2, and DBU, smoothly mediates the coupling of a diverse set of secondary and 
primary nonactivated alkyl sulfinate salts with a broad range of electron-deficient aryl bromides, 
electron-rich aryl iodides, and heteroaryl bromides under irradiation with blue light. The procedure is 
ideal for late-stage introduction of alkyl groups on pharmaceutical intermediates, and the Csp2–Csp3 
cross-coupling reaction allowed the rapid synthesis of caseine kinase 1δ inhibitor analogues via a 

parallel medicinal chemistry effort. 
 
Copper-Catalyzed Substitution of α-Triflyloxy Nitriles and Esters with Silicon Nucleophiles 
under Inversion of the Configuration 
Jonas Scharfbier, Hamideh Hazrati, Elisabeth Irran, and Martin Oestreich 
Org. Lett., 2017, 19 (24), 6562 

 
 
A copper-catalyzed nucleophilic displacement of α-triflyloxy nitriles and esters with silicon nucleophiles 
allows for the stereospecific generation of highly enantioenriched α-silylated carboxyl compounds. The 
enantioselective synthesis of α-silylated nitriles is unprecedented. The catalytic system exhibits good 
functional group tolerance. The stereochemical course of the substitution is shown to proceed with 
inversion of the configuration. The new reaction is an addition to the still limited number of methods for 
catalytic C(sp3)–Si cross-coupling. 
 

Org.%20Lett.,%202017,%2019%20(23),%20pp%206388
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General Method for the Suzuki–Miyaura Cross-Coupling of Primary Amide-Derived 
Electrophiles Enabled by [Pd(NHC)(cin)Cl] at Room Temperature 
Peng Lei, Guangrong Meng, Yun Ling, Jie An, Steven P. Nolan, and Michal Szostak 
Org. Lett., 2017, 19 (24), 6510 

 
 

A general, highly selective method for the room temperature Suzuki–Miyaura cross-coupling of 
commonly encountered primary benzamides is reported. A combination of site-selective N,N-di-Boc-
activation (tert-butoxycarbonyl activation) of the amide nitrogen with practical air- and moisture-stable, 
well-defined, and highly reactive [Pd(NHC)(cin)Cl] (NHC = N-heterocyclic carbene; cin = cinnamyl) 
provides a highly effective route to biaryl ketones from primary amides in high yields. For the first time, 
a TON of >1000 has been achieved in amide acyl cross-coupling. 
 
Palladium-catalyzed Oxa-[4+2] Annulation of para-Quinone Methides 
Zhenbo Yuan, Rui Pan, He Zhang, Lina Liu, Aijun Lin and Hequan Yao 
Adv. Synth. Catal. 2017, 359, 4244. 

 
 

A palladium-catalyzed oxa-[4+2] annulation of para-quinone methides with allyl carbonates bearing a 
nucleophilic alcohol side chain has been developed. This method provided an efficient strategy to the 
construction of 2-oxaspiro-cyclohexadienones via 1,6-conjugated addition-mediated allylation in 
moderate to good yields. Preliminary results on asymmetric derivatives promised potential in the 
synthesis of enantioenriched frameworks. 
 
One-Pot Enantioselective Synthesis of D-Phenylglycines from Racemic Mandelic Acids, 
Styrenes, or Biobased L-Phenylalanine via Cascade Biocatalysis 
Yi Zhou, Shuke Wu and Zhi Li 
Adv. Synth. Catal. 2017, 359, 4305. 
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Enantiopure d-phenylglycine and its derivatives are an important group of chiral amino acids with 
broad applications in thepharmaceutical industry. However, the existing synthetic methods for d-
phenylglycine mainly rely on toxic cyanide chemistry and multistep processes. To provide green and 
safe alternatives, we envisaged cascade biocatalysis for the one-pot synthesis of d-phenylglycine from 
racemic mandelic acid, styrene, and biobased l-phenylalanine, respectively. Recombinant Escherichia 
coli (LZ110) was engineered to coexpress four enzymes to catalyze a 3-step reaction in one pot, 
transforming mandelic acid (210 mM) to give enantiopure d-phenylglycine in 29.5 g L−1 (195 mM) with 

93% conversion. Using the same whole-cell catalyst, twelve other d-phenylglycine derivatives were 
also produced from the corresponding mandelic acid derivatives in high conversion (58–94%) and very 
high ee (93–99%). E. coli (LZ116) expressing seven enzymes was constructed for the transformation 
of styrene to enantiopure d-phenylglycine in 80% conversion via a one-pot 6-step cascade 
biotransformation. Twelve substituted d-phenylglycines were also produced from the corresponding 
styrene derivatives in high conversion (45–90%) and very high ee (92–99%) via the same cascade 
reactions. A nine-enzymeexpressing E. coli (LZ143) was engineered to transform biobased l-
phenylalanine to enantiopure d-phenylglycine in 83% conversion via a one-pot 8-step transformation. 
Preparative biotransformations were also demonstrated. The high-yielding synthetic methods use 
cheap and green reagents (ammonia, glucose, and/or oxygen), and E. coli whole-cell catalysts, thus 
providing green and useful alternative methods for manufacturing d-phenylglycine. 
 
Hydroxymethylaniline Photocages for Carboxylic Acids and Alcohols 
Đani Škalamera, Vesna Blažek Bregović, Ivana Antol, Cornelia Bohne, and Nikola Basarić 
J. Org. Chem., 2017, 82 (23), 12554 

 
 

ortho-, meta- and para-Hydroxymethylaniline methyl ethers 3–5-OMe and acetyl derivatives 3–5-OAc 
were investigated as potential photocages for alcohols and carboxylic acids, respectively. The 
measurements of photohydrolysis efficiency showed that the decaging from ortho- and meta-
derivatives takes place efficiently in aqueous solution, but not for the para-derivatives. Contrary to 
previous reports, we show that the meta-derivatives are better photocages for alcohols, whereas 
ortho-derivatives are better protective groups for carboxylic acids. The observed differences were fully 
disclosed by mechanistic studies involving fluorescence measurements and laser flash photolysis 
(LFP). Photoheterolysis for the para-derivatives does not take place, whereas both meta- and ortho-
derivatives undergo heterolysis and afford the corresponding carbocations 3-C and 4-C. The ortho-
carbocation 4-o-C was detected by LFP in aqueous solution (λmax = 410 nm, τ ≈ 90 μs). Moreover, 

spectroscopic measurements for the meta-acetyl derivative 3-m-OAC indicated the formation of cation 
in the excited state. The application of an ortho-aniline derivative as a protective group was 
demonstrated by synthesizing several derivatives of carboxylic acids. In all cases, the photochemical 
deprotection was accomplished in high yields (>80%). This mechanistic study fully rationalized the 
photochemistry of aniline photocages which is important for the design of new photocages and has 
potential for synthetic, biological, and medicinal applications. 
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Conversion of Alcohols to Phosphorothiolates Using a Thioiminium Salt as Coupling Agent 
Helen Grounds, Kristaps Ermanis, Sophie A. Newgas, and Michael J. Porter 
J. Org. Chem., 2017, 82 (23), 12735 

 
 

We report a method for the direct and rapid conversion of primary and secondary alcohols to the 
corresponding phosphorothiolates in yields ranging from 64% to 97%, using as a coupling agent the 
iminium salt prepared from N,N-dimethylthioformamide and Meerwein’s salt. Selective reaction of 

primary alcohols in the presence of secondary alcohols is possible. The reaction of secondary alcohols 
proceeds stereospecifically with inversion of configuration. 
 
Photoredox-Catalyzed Deoxygenative Intramolecular Acylation of Biarylcarboxylic Acids: 
Access to Fluorenones 
Rehanguli Ruzi, Muliang Zhang, Keyume Ablajan, and Chengjian Zhu 
J. Org. Chem., 2017, 82 (23), 12834 

 
 

An efficient deoxygenative radical cyclization reaction has been reported for the synthesis of 
fluorenones by employing various biarylcarboxylic acids via photoredox catalysis. Attractive features of 
this process include generation of acyl radical, which quickly underdone intramolecular radical 
cyclization. This method marks the first photocatalytic intramolecular acyl radical coupling for 
constructing carbon–carbon bond, which further synthesizes the valuable fluorenone products with 
mild conditions, good yields, and good functional-group compatibility. 
 
Chemoselective SN2′ Allylations of Detrifluoroacetylatively In Situ Generated 3-Fluoroindolin-2-
one-Derived Tertiary Enolates with Morita–Baylis–Hillman Carbonates 
Yi Zhu, Haibo Mei, Jianlin Han, Vadim A. Soloshonok, Jie Zhou, and Yi Pan 
J. Org. Chem., 2017, 82 (24), 13663 

 
 

The first example of the SN2′ reaction type of the detrifluoroacetylatively in situ generated tertiary 
fluoro-enolates in the uncatalyzed reactions with Morita–Baylis–Hillman derivatives has been 
described. The SN2′ substitution takes place in a highly chemoselective manner as no corresponding 
SN2 products were observed in the reaction mixtures. Due to the excellent stereochemical outcome, 
the reactions seem to have an apparent synthetic value for the preparation of structurally new 
fluorinated oxindoles. 
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Visible Light Organic Photoredox-Catalyzed C–H Alkoxylation of Imidazopyridine with Alcohol 
Golam Kibriya, Sadhanendu Samanta, Sourav Jana, Susmita Mondal, and Alakananda Hajra 
J. Org. Chem., 2017, 82 (24), 13722 
 

 
 

The visible light-mediated C-3 alkoxylation of imidazopyridines with alcohols has been achieved using 
rose bengal as an organic photoredox catalyst at room temperature. Widely abundant air acts as the 
terminal oxidant that avoids the use of a stoichiometric amount of peroxo compounds. A wide range of 
functional groups could be tolerated under the reaction conditions to produce C(sp2)–H alkoxylated 
products in high yields. 

http://pubs.acs.org/doi/10.1021/acs.joc.7b02582
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MOFs vs. zeolites: carbonyl activation with M(IV) catalytic sites  

Francisco G. Cirujano 

Catalysis Science & Technology 2017, 7, 5482-5494 

 
 
The purpose of this perspective article is to compare the catalytic activity of well isolated tetravalent 
metal sites in microporous zeolites with those present in the oxo-metallic nodes of metal–organic 
frameworks. Several acid (or acid–base) catalyzed organic transformations of carbonyl-containing 
molecules derived from biomass, relevant for the production of perfumes, flavours and biofuels, will 
serve as examples for the critical evaluation of the catalytic performance of the M(IV) active sites 
inside the inorganic (zeolite) or metal–organic (MOF) crystalline framework. 
 
Controllable decoration of palladium sub-nanoclusters on reduced graphene oxide with 
superior catalytic performance in selective oxidation of alcohols 

Lijun Lei, Zhiwei Wu, Ruiyi Wang, Zhangfeng Qin, Chengmeng Chen, Yequn Liu, Guofu Wang, Weibin Fan  and  
Jianguo Wang 

Catalysis Science & Technology, 2017, 7, 5650-5661  

 

Nowadays, it is widely recognized that the performance of many catalytic materials is closely related to 
their particle size; however, it is still a great challenge to produce metal particles on a sub-nanoscale 
at low cost and in a facile way. In this work, uniformly dispersed palladium sub-nanoclusters were 
controllably decorated on reduced graphene oxide (Pd/rGO) by a facile modified impregnation method 
without using any protecting agents; a mean palladium cluster size of as low as 0.7–0.9 nm can be 
achieved by impregnation with PdCl2 as the precursor, ethanol or acetone as solvent and calcination 
in hydrogen at low temperature. The Pd/rGO catalyst exhibits high activity in the aerobic oxidation of 
benzyl alcohol, with almost a complete alcohol conversion and selectivity of 100% to benzaldehyde at 
60 °C; moreover, it also displays much higher stability against deactivation from the aggregation of Pd 
particles than the Pd catalyst with active carbon as the support. The superior performance of the 
Pd/rGO catalyst can be ascribed to the small size and high valence of Pd sub-nanoclusters and the 
coordination of chloride ions, as well as the strong interaction between Pd species and the rGO 
support, as demonstrated by various characterization measures. These results help to clarify the 
relationship between the preparation, structure and performance of the supported Pd/rGO catalyst in 
the selective oxidation of alcohols, which brings forward an effective approach to obtain metal sub-
nanoclusters on rGO with superior catalytic performance.
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Direct synthesis of V-containing all-silica beta-zeolite for efficient one-pot, one-step conversion 
of carbohydrates into 2,5-diformylfuran 

Wei Zhang, Wei Hou, Tongsuo Meng,  Wenxia Zhuang,  Jingyan Xie,  Yu Zhou  and  Jun Wang 

Catalysis Science & Technology, 2017, 7, 6050-6058 

Vanadium (V)-containing all-silica beta-zeolites (VSi-Beta) were directly synthesized using a dry-gel-
conversion route, in which the gel was prepared from the acid-catalysed co-hydrolysis of a silica 
precursor and ammonium metavanadate. Besides the framework isolated V species, VSi-Beta 
contained tetrahedral [V2O7]4− and (VO3)nn− species that were bonded to the framework with a high 
dispersion. These V species resisted the over-oxidation of fructose and efficiently catalyzed the 
oxidation of 5-hydroxymethylfurfural (HMF) into 2,5-diformylfuran (DFF). As a result, VSi-Beta 
demonstrated high activity in the one-pot and one-step conversion of fructose into DFF using 
atmospheric oxygen (O2) in the presence of sulfuric acid, affording a high yield of 86.3% and a 
maximum turnover number (TON) of 270. The catalyst can be easily recovered by filtration and 
exhibits good reusability. Various other carbohydrates (glucose, sucrose, inulin, raffinose, maltose and 
starch) were also effectively converted into DFF using VSi-Beta. 

 

Acid-tolerant cyclodextrin-based ruthenium nanoparticles for the hydrogenation of unsaturated 
compounds in water   

Mikkel Jørgensen  and  Henrik Grönbeck 

Catalysis Science & Technology, 2017, 7, 5982-5992 

 

A water-soluble β-cyclodextrin polymer synthesized by crosslinking β-cyclodextrin with epichlorohydrin 
and glycidyltrimethylammonium chloride allowed the stabilization of ruthenium nanoparticles not only 
in basic aqueous medium but also in acidic medium. The aqueous ruthenium colloidal suspensions 
obtained with this polymer were active as catalysts for the hydrogenation of a large variety of 
unsaturated compounds including aromatic or fatty acids. The recycling of this catalytic system was 
attested through ten consecutive runs without loss of stability and activity, demonstrating its 
robustness. 

 

http://dx.doi.org/10.1039/C7CY01834G
http://dx.doi.org/%2010.1039/C7CY01687E
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Dehydrogenative desaturation-relay via formation of multicenter-stabilized radical 
intermediates 

Yaping Shang, Xiaoming Jie, Krishna Jonnada, Syeda Nahid Zafar & Weiping Su 

Nature Communications 8, 2017, 2273 

In organic molecules, the reactivity at the carbon atom next to the functional group is dramatically 
different from that at other carbon atoms. Herein, we report that a versatile copper-catalyzed method 
enables successive dehydrogenation or dehydrogenation of ketones, aldehydes, alcohols, α,β-
unsaturated diesters, and N-heterocycles to furnish stereodefined conjugated dienecarbonyls, 
polyenecarbonyls, and nitrogen-containing heteroarenes. On the basis of mechanistic studies, the 
copper-catalyzed successive dehydrogenation process proceeds via the initial α,β-desaturation 
followed by further dehydrogenative desaturation of the resultant enone intermediate, demonstrating 
that the reactivity at α-carbon is transferred through carbon–carbon double bond or longer π-system to 
the carbon atoms at the positions γ, ε, and η to carbonyl groups. The dehydrogenative desaturation–
relay is ascribed to the formation of an unusual radical intermediate stabilized by 5- or 7,- or 9-center 
π-systems. The discovery of successive dehydrogenation may open the door to functionalizations of 
the positions distant from functional groups in organic molecules. 

 

Iron-based nanocatalyst for the acceptorless dehydrogenation reactions 

Garima Jaiswal, Vinod G. Landge, Dinesh Jagadeesan & Ekambaram Balaraman 

Nature Communications 8, 2017, 2147 

Development of sustainable catalytic systems for fundamentally important synthetic transformations and 
energy storage applications is an intellectually stimulating challenge. Catalytic dehydrogenation of 
feedstock chemicals, such as alcohols and amines to value-added products with the concomitant 
generation of dihydrogen is of much interest in the context of hydrogen economy and is an effective 
alternative to the classical oxidation reactions. Despite a number of homogeneous catalysts being 
identified for the acceptorless dehydrogenation, the use of high price and limited availability of precious 
metals and poor recovery of the catalyst have spurred interest in catalysis with more earth-abundant 
alternatives, especially iron. However, no report has described a reusable iron-based heterogeneous 
catalyst for oxidant-free and acceptorless dehydrogenation reactions. Here we replace expensive noble 
metal catalysts with an inexpensive, benign, and sustainable nanoscale iron catalyst for the efficient 
acceptorless dehydrogenation of N-heterocycles and alcohols with liberation of hydrogen gas. 
 
 

Highly enantioselective catalytic synthesis of chiral pyridines 
Ravindra P. Jumde, Francesco Lanza, Tilde Pellegrini & Syuzanna R. Harutyunyan 

Nature Communications 8, 2017, 2058 

General methods to prepare chiral pyridine derivatives are greatly sought after due to their significance 
in medicinal chemistry. Here, we report highly enantioselective catalytic transformations of poorly 
reactive β-substituted alkenyl pyridines to access a wide range of alkylated chiral pyridines. The simple 
methodology involves reactivity enhancement via Lewis acid (LA) activation, the use of readily available 
and highly reactive Grignard reagents, and a copper-chiral diphosphine ligand catalyst. Apart from 
allowing the introduction of different linear, branched, cyclic, and functionalised alkyl chains at the β-
position of alkenyl pyridines, the catalytic system also shows high functional group tolerance. 
 

http://dx.doi.org/10.1038/s41467-017-02381-8
http://dx.doi.org/10.1038/s41467-017-01603-3
http://dx.doi.org/10.1038/s41467-017-01966-7
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Synthesis of E- and Z-trisubstituted alkenes by catalytic cross-metathesis 

Thach T. Nguyen, Ming Joo Koh, Tyler J. Mann, Richard R. Schrock & Amir H. Hoveyda 

Nature 2017, 552, 347. 

(TOC) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
Catalytic cross-metathesis is a central transformation in chemistry, yet corresponding methods for the 
stereoselective generation of acyclic trisubstituted alkenes in either the E or the Z isomeric forms are 
not known. The key problems are a lack of chemoselectivity—namely, the preponderance of side 
reactions involving only the less hindered starting alkene, resulting in homo-metathesis by-products—
and the formation of short-lived methylidene complexes. By contrast, in catalytic cross-coupling, 
substrates are more distinct and homocoupling is less of a problem. Here we show that through cross-
metathesis reactions involving E- or Z-trisubstituted alkenes, which are easily prepared from 
commercially available starting materials by cross-coupling reactions, many desirable and otherwise 
difficult-to-access linear E- or Z-trisubstituted alkenes can be synthesized efficiently and in exceptional 
stereoisomeric purity (up to 98 per cent E or 95 per cent Z). The utility of the strategy is demonstrated 
by the concise stereoselective syntheses of biologically active compounds, such as the antifungal 
indiacen B and the anti-inflammatory coibacin D. 
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Mild oxidation of methane to methanol or acetic acid on supported isolated rhodium catalysts 

Junjun Shan, Mengwei Li, Lawrence F. Allard, Sungsik Lee and Maria Flytzani-Stephanopoulos 

Nature 2017, 551, 605. 
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Abstract 
An efficient and direct method of catalytic conversion of methane to liquid methanol and other 
oxygenates would be of considerable practical value. However, it remains an unsolved problem in 
catalysis, as typically it involves expensive or corrosive oxidants or reaction media that are not amenable 
to commercialization. Although methane can be directly converted to methanol using molecular oxygen 
under mild conditions in the gas phase, the process is either stoichiometric (and therefore requires a 
water extraction step) or is too slow and low-yielding16 to be practical. Methane could, in principle, also 
be transformed through direct oxidative carbonylation to acetic acid, which is commercially obtained 
through methane steam reforming, methanol synthesis, and subsequent methanol carbonylation on 
homogeneous catalysts. However, an effective catalyst for the direct carbonylation of methane to acetic 
acid, which might enable the economical small-scale utilization of natural gas that is currently flared or 
stranded, has not yet been reported. Here we show that mononuclear rhodium species, anchored on a 
zeolite or titanium dioxide support suspended in aqueous solution, catalyse the direct conversion of 
methane to methanol and acetic acid, using oxygen and carbon monoxide under mild conditions. We 
find that the two products form through independent pathways, which allows us to tune the conversion: 
three-hour-long batch-reactor tests conducted at 150 degrees Celsius, using either the zeolite-
supported or the titanium-dioxide-supported catalyst, yield around 22,000 micromoles of acetic acid per 
gram of catalyst, or around 230 micromoles of methanol per gram of catalyst, respectively, with 
selectivities of 60–100 per cent. We anticipate that these unusually high activities, despite still being too 
low for commercial application, may guide the development of optimized catalysts and practical 
processes for the direct conversion of methane to methanol, acetic acid and other useful chemicals. 
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Organocalcium-mediated nucleophilic alkylation of benzene 

Andrew S. S. Wilson, Michael S. Hill, Mary F. Mahon, Chiara Dinoi, Laurent Maron 

Science  2017, (358) 6368, 1168. 

(TOC) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract 
 
The electrophilic aromatic substitution of a C–H bond of benzene is one of the archetypal 
transformations of organic chemistry. In contrast, the electron-rich π-system of benzene is highly 
resistant to reactions with electron-rich and negatively charged organic nucleophiles. Here, we report 
that this previously insurmountable electronic repulsion may be overcome through the use of sufficiently 
potent organocalcium nucleophiles. Calcium n-alkyl derivatives—synthesized by reaction of ethene, but-
1-ene, and hex-1-ene with a dimeric calcium hydride—react with protio and deutero benzene at 60°C 
through nucleophilic substitution of an aromatic C–D/H bond. These reactions produce the n-alkyl 
benzenes with regeneration of the calcium hydride. Density functional theory calculations implicate an 
unstabilized Meisenheimer complex in the C–H activation transition state. 

 

http://science.sciencemag.org/content/358/6367/1168.full
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Photoredox-catalyzed deuteration and tritiation of pharmaceutical compounds 

Yong Yao Loh, Kazunori Nagao, Andrew J. Hoover, David Hesk, Nelo R. Rivera, Steven L. Colletti, Ian W. Davies, David W. C. 
MacMillan 

Science  2017, (358) 6367, 1182. 
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Abstract 
Deuterium- and tritium-labeled pharmaceutical compounds are pivotal diagnostic tools in drug discovery 
research, providing vital information about the biological fate of drugs and drug metabolites. Herein we 
demonstrate that a photoredox-mediated hydrogen atom transfer protocol can efficiently and selectively 
install deuterium (D) and tritium (T) at α-amino sp3 carbon-hydrogen bonds in a single step, using 
isotopically labeled water (D2O or T2O) as the source of hydrogen isotope. In this context, we also 
report a convenient synthesis of T2O from T2, providing access to high-specific-activity T2O. This 
protocol has been successfully applied to the high incorporation of deuterium and tritium in 18 drug 
molecules, which meet the requirements for use in ligand-binding assays and absorption, distribution, 
metabolism, and excretion studies.
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Multiparameter and Parallel Optimization of ReaxFF Reactive Force Field for Modeling the 
Atomic Layer Deposition of Copper 
Xiao Hu, Jörg Schuster, and Stefan E. Schulz 

J. Phys. Chem. C 2017, 121 (50), 28077. 
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Abstract 
 
In this study, we aim to develop a ReaxFF reactive force field for simulating the reaction mechanism of 
copper atomic layer deposition (ALD). To achieve this, we optimized the Cu/C, Cu/H, and Cu/N 
parameters of ReaxFF and extended the existing Cu potential to describe Cu/C/H/O/N interactions 
involved in Cu ALD. The parametrization procedure was implemented through an efficient 
multiparameter and parallel optimization scheme based on the Taguchi method. Using the newly 
developed Cu potential, we performed reactive molecular dynamics (RMD) simulations on an 
“abbreviated”  ALD cycle using a [Cu(iPr-amd)]2 (iPr-amd = N,N′-diisopropylacetamidinate) or 
Cu(dmap)2 (dmap = dimethylamino-2-propoxide) precursor with the H radical as a coreactant. In the 
first half-cycle, the [Cu(iPr-amd)]2 precursor is found to adsorb dissociatively on the Cu surface as 
Cu(iPr-amd) monomers. During the second half-cycle, H radicals partly eliminate precursor fragments 
to the gas phase, but some intermediates such as C5H12N2 and C2H4N remain on the surface and 
may become a source of contamination. On the other hand, the Cu(dmap)2 precursor dissociates into 
Cu(dmap) and dmap on the Cu surface. The second half-cycle is initiated through a hydrogen transfer 
reaction, which completely eliminates the dmap ligands to the gas phase. In general, our RMD 
simulations suggest that the surface chemistry of Cu(dmap)2 during the ALD is simpler and cleaner than 
that of [Cu(iPr-amd)]. 
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Evidence for Electron Transfer in the Reactions of Hydrated Monovalent First-Row Transition-
Metal Ions M(H2O)n+, M = V, Cr, Mn, Fe, Co, Ni, Cu, and Zn, n < 40, toward 1-Iodopropane 

Ina Gernert†‡ and Martin K. Beyer 

 J. Phys. Chem. C 2017, 121 (50), 9557. 
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Abstract 
Hydrated metal ions in the gas phase serve as model systems to investigate the impact of hydration on 
the chemistry of monovalent transition-metal centers. As a prototypical organometallic reaction involving 
electron transfer, the reactions of M(H2O)n+, M = V, Cr, Mn, Fe, Co, Ni, Cu, and Zn, n < 40, with C3H7I 
are studied by Fourier transform ion cyclotron resonance mass spectrometry. While no reaction was 
observed for vanadium, three different reactions were observed with the other metals, two of them 
involving the oxidation of the metal ion. Ligand exchange occurs for all metals except zinc. This reaction 
is sensitive to the size of the solvation shell and is observed predominantly for small cluster sizes. For 
Cr, Co, and Zn, the metal center is oxidized with formation of MI+ ions. The formation of 
[MC3H6(C3H7I)2]+, M = Co+, Ni+, proceeds most likely via oxidative addition of C3H7I to the metal ion 
via insertion into the C–I bond, followed by reductive elimination of HI. For Cu+, this reaction seems to 
stop after the insertion of the metal into the C–I bond, resulting in Cu(C3H7I)(H2O)n+. The reactions are 
compared with earlier studies on electron transfer involving hydrated metal centers.  
 

 

http://pubs.acs.org/doi/10.1021/acs.jpca.7b08385
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