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ABSTRACT: Metal—organic frameworks (MOFs) are highly versatile
materials that find applications in several fields. Highly stable zirconium/
hafnium-based MOFs were recently introduced and nowadays represent
a rapidly growing family. Their unique and intriguing properties make
them privileged materials and outstanding candidates in heterogeneous
catalysis, finding use either as catalysts or catalyst supports. Various
techniques have been developed to incorporate active species into Zr-
MOFs, giving rise to catalysts that often demonstrate higher
performances or unusual activity when compared with their homoge-
neous analogues. Catalytic functions are commonly incorporated at the
zirconium-oxide node, at the linker, or encapsulated in the pores.
Representative examples are discussed, and advantages in adopting Zr-

and Hf-MOFs in catalytic applications are highlighted.

KEYWORDS: metal—organic framework, zirconium, hafnium, catalysis, node, linker, encapsulation

B INTRODUCTION

Heterogeneous catalysis has played a prominent role in the
development of abiotic catalytic systems of practical relevance.
Currently, the most successful heterogeneous catalysts span
from oxide materials such as aluminas, aluminum silicates, or
zeolites to various forms of supported metals such as metal
nanoparticles, metal oxides, or organometallic complexes..l_4 In
the field of heterogeneous catalysis, there is a need for well-
defined, highly tunable catalysts that are also stable and easily
attainable. Other relevant properties of heterogeneous catalysts
include high surface area, crystallinity, and uniformity. In fact,
the majority of heterogeneous catalysts lack structural
uniformity and contain multiple kinds of active sites, potentially
differing in both reactivity and selectivity. As a result, significant
effort must be devoted to their characterization and, in
particular, to the identification of the most catalytically relevant
species. For these reasons, unambiguous conclusions regarding
catalyst-structure/activity relationships in heterogeneous cata-
lytic systems can, at times, be difficult to reach. In the past two
decades, highly porous metal—organic frameworks
(MOFs)**—crystalline and self-organizing reticular structures
composed of metal-based building units sharing polytopic
organic linkers—have emerged as promising materials for
applications in heterogeneous catalysis. MOFs have great
potential both as catalyst supports and as catalysts themselves,
because they can display many of the properties of an ideal
heterogeneous catalyst, the most notable being crystallinity,
active-site uniformity, high surface area, and porosity.
Undeniable virtues of MOFs—and ones that are lacking in
typical porous carbons and various other solid supports—are
their meso- and/or molecular-scale structural periodicity and
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their atomically precise crystallinity. These features are
enormously useful for X-ray-based structural characterization,
including probing the structures of active sites and therefore
making MOFs amenable to predictive computational model-
ing.” In addition, mesoporous MOFs, when compared to purely
microporous materials such as various zeolites for instance,
facilitate faster transport (diffusion) of molecular reactants and
products, making these materials attractive alternatives to
conventional heterogeneous catalysts and catalyst supports for
liquid-phase reactions.”’

Metal—organic frameworks (MOFs) have been explored for
a broad range of catalytic transformations (albeit, chiefly in the
condensed phase) as evidenced by an impressive and growing
number of reports.”'™>* Interestingly, solid MOF-based
catalysts often display activity that is higher than the
corresponding homogeneous catalysts; indeed, examples have
been reported for a broad range of reactions including
condensation, ring opening, N-methylation, isomerization,
hydrogenation, and oxidation reactions.® It is also noteworthy
that MOF-based materials have been found to be catalytically
competent for the production of certain fine chemicals.*®

In the past few years, zirconium-based MOFs (Zr-MOFs)
have generated disproportionately high interest and, as a
consequence, have found proof-of-concept application in
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119-132 133—161

therapeutic treatment, toxic analyte and
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gas °% capture, and chemical and biochemical

catalysis.'”' ~*** Most Zr-MOFs feature ZrOg clusters as
nodes, coordinated to carboxylate-terminated organic linkers.
(The combination of core cluster, carboxylates, charge-
balancing protons (on node oxygen ions), and, if needed,
aqua ligands, define secondary-building units (SBUs) for the
materials.) While less common and less well-known, several
examples of hafnium(IV) analogues of Zr(IV)-containing
MOFs exist. Measurable properties, such as node aqua and
hydroxo ligand pK, values are similar for hafnium versus
zirconium MOFs.*** For simplicity, we will normally refer to
compounds as Zr-MOFs even if hafnium analogues are known.
The prototypical Zr-MOFs are those in the UiO-family (UiO is
University of Oslo), a class of 12-connected MOFs featuring
fcu topology.*®® By varying the geometry and symmetry of the
organic linker, a large library of Zr-MOFs with varying node
connectivity (Figure 1)**® and framework topology (Figure 2)
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Figure 1. Node connectivity and proton topology in zirconium-based
MOFs. Proton topologies are known for 8-connected and 12-
connected Zr-nodes, whereas proton topologies of 6- and 10-
connected nodes as shown in Figure 1 represent only putative
structures.

can be obtained. (The “I12” in 12-connected refers to the
number of linker-terminating functional groups coordinated to

a single node, not the number of bonds formed between the
node and surrounding linkers or nonstructural ligands.)

Zr-MOFs comprising 12-, 10-, 8-, or 6- connected ZrsOg
clusters (Figure 1) have been reported with di-, tri-, and
tetratopic organic linkers. However, it is common for nominally
12-connected frameworks to contain defects®®”*%* (missing
nodes and/or missing linkers that decrease the actual
connectivity), which introduce inhomogeneity in the crystalline
structure (Figure 3) as well as terminal —OH and —OH,
groups on the node (typically one aqua, hydroxo pair for each
absent carboxylate).**** (Even without defects, 12-connected
hexa-zirconium(IV) nodes present four y;—OH groups per
node. Note that the four bridging hydroxyls contribute four of
the oxygen atoms present in the ZrsOg node core. As such, they
are highly resistant to displacement or substitution, although
deprotonation is possible. A typical y3—OH pK, value for a Zr-
MOF is 3.4—weakly acidic.)

Terminal (i.e, nonbridging, nonstructural), hydrogen-bond-
ing-competent —OH and —OH, groups can also be introduced
by design—specifically, by intentionally targeting structures
based on 10-, 8-, or 6-connected nodes. As discussed further
below, the terminal hydroxo, and especially aqua, sites are
somewhat labile, making them susceptible to displacement by
intentionally added, nonstructural ligands, including chromo-
phoric, hydroghobic, luminescent, redox-active, acidic, and
basic ligands.1 6202399 A discussed below, the sites are also
reminiscent of Lewis and/or Brensted acidic or basic sites
prevalent on the surfaces of conventional metal-oxides, but with
the distinction in MOF materials of being periodically sited,
and being structurally and stoichiometrically well-defined.

There are a few examples of Zr-MOFs containing nodes
other than Zr,Os Among them are PCN-221'"" (PCN is
porous coordination network), which is based on ZrgOyg units,
and the Zr-MIL-140 series, which features monometallic ZrO,
units.”’”*" In addition, Zr-MOFs have been prepared with
linkers other than carboxylates such as phosphonate'*>*>*73
and phenolate”**” with monometallic ZrO, and ZrOy units,
respectively.

Zr-MOFs are characterized by exceptional ther-
mal, #65:470476477 o nica] 475476478479 404 e chani-
calO*"07*2 stability properties that are important for their
practical application,”®*** and particularly in heterogeneous
catalysis. The catalytic benefits of high thermal stability were
first shown in an investigation with vanadium-metalated
(defect-site metalated) UiO-66 (V-UiO-66).""> This catalyst
was found to withstand temperatures as high as 350 °C, even
under oxidizing conditions (O,-based oxidative dehydrogen-
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Figure 2. Schematic representation of selected Zr-MOF topologies.
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Figure 3. Nature of defects on a 12-connected Zr-MOF (UiO-66): missing node (left) and missing linker (right).

ation of cyclohexene). The significance of this study is not in
the particulars of the reaction examined but in the
demonstration that MOF-based catalyst supports can withstand
fairly demanding heterogeneous catalysis conditions. While it is
tempting to extrapolate and assume that MOF-supported
heterogeneous catalysts, capable of withstanding 350 °C in air,
can make the leap from lab to commercial utilization, long-term
(ie., industrially relevant) stability has yet to be proven. The
real significance of the lab-scale demonstrations of high thermal
and structural stability, including postcatalysis characterization,
is in demonstrating that the catalysts and structures studied ex
situ are the same as those present under operando conditions.
In turn, these circumstances set the stage for hypothesis-driven
research on catalyst structure/activity/mechanism relationships
and for predictive and explanative computational studies that
probe the actual catalysts under study, rather than idealized
precatalyst structures. To the extent that these conditions are
satisfied (i.e., catalysts present as uniform, well-defined, and
temporally stable arrays of clusters or related moieties), we can
expect mechanistic and transferrable catalyst design rules to
emerge from studies of MOF-supported heterogeneous
catalysts for gas-phase transformations.

Zr-MOFs—owing to their chemical stability—have also been
shown to be stable in challenging acidic and basic (condensed
phase) environments; such environments may be necessary for
catalytic tests or to obtain catalytically active MOFs or MOEF-
supported species. Recent examples of chemical stability and
robustness for Zr-MOFs include the use of (i) H,SO, to install
active sites within frameworks,"”* (i) H,O, to perform selective
oxidation of a linker,'”* and (iii) basic conditions to facilitate
catalytic electro-oxidation of water (pH 10), as well as the
activation of MOF-based precatalysts using aggresive reagents
such as MeLi, NaBHEt;, or KOBu.'7¢1%%

Zr-MOFs are typically synthesized de novo by solvothermal
methods. However, in some cases, incorporation of catalytic
units or other moieties cannot be accomplished by direct
synthesis. Fortunately, alternative techniques have been
developed for postsynthetic incorporation™' of catalysts
including solvent-assisted ligand incorporation (SALI),'*®
solvent-assisted ligand exchange (SALE) and also known as
postsynthetic ligand exchange (PSE),"*>**® atomic layer
deposition in MOFs (ALD in MOFs - AIM), solvothermal
deposition in MOFs (SIM),**” and catalyst encapsulation
(incorporation of noncovalently bound species into framework
pores).”

In this Perspective, we have chosen to focus mainly on the
use of Zr-MOFs as catalysts or catalyst supports. The active site
may be at the zirconium node, at the linker, or a separate
chemical entity located in the void space of the channels and/or
pores (Figure 4). Selected examples are organized according to
the location of the active sites, and the significance of each
example is outlined. The detailed synthesis and characterization
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Figure 4. Location of catalytically active sites on zirconium/hafnium
oxide-based MOFs.

of the relevant Zr-MOFs is outside the scope of this
Perspective. Instead, we have emphasized the approaches and
techniques, for catalyst preparation, as well as the activity and
selectivity of the resulting catalytic material.

B CATALYSIS AT THE ZIRCONIUM OXIDE NODE

When considering the use of MOFs as catalysts, it is common
to make use of the metal oxide node component of the
framework as the active site.”*® The nature of the oxide cluster
node dictates catalytic activity, and its variable coordination
environment allows for a high degree of catalytic tunability.
MOFs composed of “Zrs-oxide” cluster nodes with varying
node connectivity (Figure 1), electronic environment, and
framework topology (Figure 2) have been broadly studied for
catalytic applications and primarily employed as Lewis acid
catalysts."””~>** For simplicity, we will describe nodes as metal
oxides even if they include hydroxy and aqua ligands. Both
—OH, and terminal —OH groups, present on nodes either as a
consequence of structural defects®™*’***>* or by intentional
design, are generally both substitutionally and thermally labile
(although temperatures as high as 230 °C may be
required).”****> Terminal hydroxo ligands thermally exit as
water molecules by recruiting protons from bridging hydroxo
ligands, giving easy access to Lewis acidic Zr(IV) metal centers.

In the ideal case, the Zr-based MOF, UiO-66 (Figure 3), is
composed of 12-connected Zrs-oxide nodes, " meaning that
the most desirable Lewis acidic catalytic sites are occupied by
structural linkers. It is well-known, however, that the structure
of UiO-66 is rarely ideal and that the identity and concentration
of the modulator used in the synthesis of this framework and its
derivatives dictates the czluantity and identity of defects present
in the final structure.”******° (A modulator is a linker-
competitive, nonstructural ligand that serves to slow the growth
of a MOF and facilitate the reversal of coordination “mistakes”
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so that crystalline compounds can be obtained. Under certain
circumstances, modulators can also take the place of some
fraction of linkers—rendering, for example, materials that are
nominally 12-connected (e.g, UiO-66) only 10, 9, or even 8
connected. Modulators are particularly effective for controlling
the growth of MOFs featuring Zr(IV) and oxy-anion
terminated linkers. Zr—O bonds are among the strongest
known ionic bonds; nevertheless, the barrier to ligand
substitution (linker for modulator; modulator for linker, etc.)
is unusually low. These are precisely the requirements for
effective control of formation and growth of crystalline MOFs.)
It has been demonstrated that by controlling the
concentration and ratios of two modulators, hydrochloric acid
(HCI) and trifluoroacetic acid (TFA), the number of defects
and hence the catalytic activity of UiO-66 toward the Lewis
acid-catalyzed transformation of citronellal to isopulegol can be
enhanced.”*® The presence of defects in UiO-66 has also been
shown to give rise to promising activity for the catalytic
hydrolysis of phosphonate ester bonds™’~>*’—a reaction
which is important for the degradatlon and detoxification of
nerve agents and their simulants.”'® Given that accessibility of
Zr(IV) sites contributes to Lewis acidic catalytic activity of the
MOF, 8-connected (NU-1000, NU is Northwestern Univer-
sity)'”® and 6-connected (MOF-808)>'" Zr-based MOFs were
studied for hydrolysis of the nerve agents (GD, VX) and their
simulant dimethyl 4-nitrophenyl phosphate (Figure $).

Non-toxic

Figure S. Hydrolysis of GD is catalyzed by NU-1000, an 8-connected
Zr-MOF.

Significantly enhanced hydrolysis rates were observed for the
8-connected and 6-connected MOFs with half-lives for DMNP
hydrolysis of 15 min and <0.S min respectively (compared to
50 min for “close to defect-free” UiO-66 and 35 min for
defective UiO-66). In addition to lowering node connectivity,
removal of the terminal —OH and —OH, ligands from the 8-
connected node of NU-1000 via thermal treatment can also be
used to increase catalytic activity and the half-life for DMNP
hydrolysis can be reduced to 1.5 min.'”® It is important to note
that upon dehydration, the zirconium oxide node undergoes
structural rearrangements involving changes in the Zr—Zr
distances but preserving the larger framework structure, as
demonstrated by EXAFS (extended X-ray absorptlon fine
structure spectroscopy) analysis on UiO-66"" and by PDF
(pair distribution function) analysis on UiO-66 and NU-
1000.*" The structural change, in turn, greatly diminishes the
affinity of the node for water ligands. With the hydrated version
of NU-1000, the rate-determining step in the hydrolysis
reaction is the substitutional displacement of an aqua ligand
by the phosphoryl oxygen atom of the nerve-agent simulant.

1000

For the dehydrated and structurally rearranged version of the
catalyst, water is barely ligated and, therefore, is much more
readily/rapidly displaced by the agent or simulant. Interestingly,
related rearrangements are known for hydrated zirconia, but
they occur at much higher temperature than in UiO-66 and
NU-1000. The temperature difference is illustrative of the kinds
of enhancement in chemical reactivity that can be anticipated
when bulk materials are reduced to minimalist clusters.

In addition to Zr(IV) site accessibility, electronic effects
imposed on the Zrs-oxide node have also been shown to affect
Lewis acidic catalytic activity.”'> For example, the presence of
electron-withdrawing groups on the structural organic linkers of
UiO-66 (Figure 6) was shown to enhance the MOFs activity
for the conversion of citronellal to isopulegol.”'*

COOH COOH COOH COOH COOH
@AEH: F cl Br NO,
COOH COOH COOH COOH COOH

| “,* /

: ‘,,.v{u - Increasing Lewis Acidity of Zr-no

Figure 6. Electron-withdrawing groups on the linker influence the
Lewis acidity of the Zr-node.

This increase in catalytic activity was attributed to an increase
in Lewis acidity of the Zr(IV) sites as a result of the electron-
withdrawing groups on the linker. As well as electronic effects,
structural organic linkers can also affect the local chemical
environment around the Zrg-oxide node. A compelling example
is the activity of UiO-66-NH, versus UiO-66 for the catalytic
hydrolysis of the nerve agent simulant DMNP.*'* The addition
of a basic (—NH,) moiety proximal to the node shortens the
reaction half-life from 35 min to just 1 min. Inspiration for the
catalyst modification came from the mechanism employed by
enzyme phosphotriesterase to catalytically hydrolyze phospho-
nate esters. Key to its high activity is the presence of histidine
and aspartate residues (proton acceptors) near substrate-
activating zinc ions. Sustained hydrolysis within the enzyme
appears to be facilitated by proton relay steps involving the two
bases.”’* Whether a similar effect is responsible for the
remarkable enhancement of activity by pendant NH, groups
is unclear. What is clear is that second-sphere effects in MOF-
catalyzed reactions can be large and favorable. Their systematic
exploration no doubt will be an important element of
investigations going forward.

Although less commonly reported, Zr-oxide (and to a slightly
greater extent, Hf-oxide) MOF nodes can also act as Brensted
acid catalysts.”'> Similar to the Lewis acidic sites, the Bronsted
acidic sites also arise primarily from low node connectivity or
structural defects resulting in Zr/Hf—OH and Zr/Hf-OH,
active sites where the hydroxide or water ligands can act as
proton donors. The Bronsted acidity as well as the quantity of
these node-based protons can be measured by potentiometric
acid—base titrations. As one might anticipate, distinctly
different pK, values are obtained for chemically distinct protons
(ie., u3—OH, — OH,, and — OH).*** Despite the high density
of protons (four on each node of defect-free UiO-6X; 16 on
each node of NU-1000; etc.) no evidence has been found
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experimentally for polyelectrolyte-type behavior. Thus, the pK,
values of the four y;—OH ligands of UiO-6X are essentially
identical as are the pK, values of the four aqua ligands of NU-
1000. One possible explanation is that the preponderance of
carboxylate anchoring groups at the node serves to electro-
statically screen acid or conjugate-base sites from each other.

Returning to chemical catalysis, a study of an extended series
of Zr- and Hf-based MOFs (UiO-66, UiO-67, PCN-57, NU-
1000, and MOF-808) featuring varying numbers of node-based
Bronsted acid sites—either by design or as a consequence of
structural defects—showed that their efficacy as Bronsted acid
catalysts for styrene oxide ring-opening (to yield a secondary
alcohol) varied with the number of highly acidic sites
presented.”'® HE-NU-1000 was also shown to be an effective
catalyst for the Bronsted acid catalyzed CO, insertion into
epoxides to give cyclic carbonates under very mild
conditions.*"”

Superacidity has been engendered in a Zr-MOF, MOF-808,
simply by soaking the porous material in aqueous sulfuric acid.
Sulfate was found to replace nonstructural formate ligands
remaining from the MOF synthesis. By varying the
concentration of sulfuric acid in the soaking solution, the 6-
connected node of MOF-808 could be loaded with 0.65, 1.3,
2.3, or 2.5 sulfates (where the theoretical maximum loading
should be 3). MOF-808-xSO, was tested as a catalyst for the
cyclization of citronellal to isopulegol. The selectivity of this
reaction is typically highly sensitive to the Lewis/Bronsted
acidity of the catalyst and, indeed, with MOF-808-xSO,, the
selectivity for isopulegol systematically decreases with increas-
ing sulfate loading, suggesting that higher sulfate loadings lead
to a more strongly Brensted acidic MOF. Furthermore,
conversion of a-pinene to camphene and limonene was nearly
quantitative using MOF-808—2.5S0, as a catalyst, illustrating
the superacidic nature of the MOF."”> While these observations
are both exciting and intriguing, the greatest value of these
catalysts may be in providing uniquely well-defined microcosms
of sulfated zirconia, a widely used but rather poorly atomically
defined support material. Well-defined analogues, such as
MOF-808-xSO,, NU-1000—2SO,, and UiO-66—4S0O,, should
provide a basis for high-quality, predictive computational
modeling and understanding of not only the catalytic activity
of sulfated zirconia but also its exemplary behavior as an
activity-enhancing support material for a variety of transition-
metal catalysts. Finally, while the ability of hexa-zirconium(IV)
nodes to bind other oxyanions has recently received attention
in the context of purification of effluent water, little, if anything,
has been done yet to explore the utility of these alternative
ensembles as catalysts or catalyst supports.

B CATALYSIS AT THE METALATED NODE

Apart from being used as Brensted acid functions, the —OH
and —OH, groups on the Zr-cluster node also provide sites for
anchoring metal ions to give structurally well-defined catalysts.
In addition, because nodes are separated/isolated by linkers,
aggregation of the node-supported metal ions is prevented or
limited, giving rise to uniform active sites.

Only a few examples of metals grafted on zirconium nodes
have been reported, the most explored synthetic route being
metalation in the solution phase (solvothermal deposition in
MOFs (SIM)).'?>?9*1%722* The reported examples include
the use of common and readily available halide metal
precursors or organometallic complexes bearing ligands that
can be easily protonated (including Grignard reagents*””).

1001

UiO-66 was metalated with the vanadium complex VO(acac),
(acac is acetylacetonate) to give a catalyst that is stable at high
temperature and active in oxidative cyclohexene dehydrogen-
ation,'”” and similarly, exposure to CrCly(THF); (THF is
tetrahydrofuran) has been shown to lead to node metalation of
Ui0-66 and UiO-67.”% Interestingly, it has been proposed that
the Cr concentration in UiO-67—a nominally 12-connected
MOF—is related to the defect density in the framework.
Similarly, the Zr-node of PCN-700 was functionalized with
metal halides to obtain PCN-800(M) (M=Ni, Co, In).*** In
this example, the metal incorporation on the nodes of PCN-700
was elucidated using single-crystal X-ray diffraction (SCXRD)
because metalation occurs via a single crystal to single crystal
transformation. Both Cr-Ui0-67°" and PCN-800(In)*** were
employed in acetaldehyde trimerization, a transformation of
industrial relevance, the former showing activity and selectivity
comparable to the homogeneous catalyst CrCly(THF);, and
the latter demonstrating conversion of 76% and selectivity up
to 99% within 2 h.

Lin et al. reported the postsynthetic metalation of Zr-UiO-68
and Zr/Hf-MTBC (MTBC is methane-tetrakis(p-biphenylcar-
boxylate)) via deprotonation with n-buthyl lithium of the
bridging hydroxyls followed by reaction with cobalt and iron
halides to obtain species able to catalyze broad scope
hydrogenation reactions”'® and C—H functionalizations.”"’
Interestingly, cobalt hydride species installed on UiO-type
MOFs showed chemoselectivity for the functionalization of the
less-hindered C—H bonds, as a result of the steric confinement
imposed by the MOF environment to the metal species.”"”

Chemistry and reactivity developed on metal (and semi-
metal) oxide supports such as MgO, ZrO,, and SiO, has been
transferred successfully to Zr-MOFs as supports. For instance,
[Ir(acac) (CO),] and [Ir(acac)(C,H,),] were reacted with the
Zr-nodes of UiO-66 and NU-1000 to give isolated iridium
species.””” The grafted iridium species proved to be catalytically
competent for ethylene hydrogenation, giving TOFs (turnover
frequencies) of 0.010 s™* and 0.017 s™* and selectivity of 99.5%
and 98.5% with NU-1000 and UiO-66, respectively (Figure 7).

\ T.-‘ ! S=Ir
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Figure 7. [Ir(C,H,),] fragment installed on NU-1000 catalyzes ethene
hydrogenation.

Similarly, a single-site catalyst has been prepared using Hf-
NU-1000 as a scaffold—a MOF featuring hafnium oxide nodes
isostructural to the ZrsOg units of NU-1000—and tetrabenzyl-
zirconium as an organometallic precursor for node metalation.
Upon release of toluene, the zirconium precursor reacts with
the hafnium node to give highly electrophlhc Zr(IV) centers
shown to be active in alkene polymerization.””” The catalyst
was found active in ethene polymerization to give linear
polyethylene, whereas, when exposed to 1-hexene, it was found
to produce >95% isotactic-poly(1-hexene) with a bimodal mass
distribution (M,, = 274 000 g/mol and M, = 570 g/mol) as
result of different activity between the interior and the exterior
Zr(IV) sites on the MOF. This example is the first report of
stereoregular polymerization catalyzed by a MOF.
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Figure 8. Atomic layer deposition in a metal—organic framework (AIM).
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Figure 9. Solvent-assisted ligand incorporation onto Zr-nodes of NU-1000 by means of carboxylic and phosphonic acids groups.

Atomically precise control over metal deposition in solid
supports is vital when considering heterogeneous catalyst
design. Recently, atomic layer deposition in MOFs (AIM) has
successfully been adopted as an alternative way to efliciently
metalate the node of Zr-MOFs postsynthetically.”>*>**07>*
AIM brings the advantages of a vapor-phase technique, avoiding
thus the use of solvents and eliminating the need for drying and
activation processes. The goal of this technique is to achieve
single-site and efficient metal deposition for applications in
catalysis. AIM requires a MOF platform with high chemical and
thermal stability as well as large pores in order to achieve
optimal deposition performances. One example of a catalyst
prepared using AIM involves the use of a cobalt amidinate
metal precursor and H,S as coreactant to deposit cobalt sulfide
(CoS) in NU-1000 (Figure 8).*” The as-prepared CoS-AIM
material performed better than cobalt sulfide and oxide
reference materials for the hydrogenation of m-nitrophenol to
m-aminophenol. Extension of the AIM concept to NiS yields
node-sited clusters that, in combination with visible-light
absorbing linkers (NU-1000), are photocatalytic for the
reduction of neutral water to H,.**> AIM-based installation of
cobalt(II)oxo,hydroxy clusters (four cobalt ions per node)
yields a MOF that in thin-film form is electrocatalytic, but now
for the other half of the water-splitting reaction, O,
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Sulfur-free nickel species have also been deposited in NU-
1000 by AIM and are observed, after thermal and chemical
activation (presumably loss of an aqua ligand), to possess high
activity and long-term stability for the gas-phase hydrogenation
of ethene as a result of the antisintering properties of spatially
isolated metallic centers.””® The crystalline nature of the
support allowed for the use of computational modeling to
elucidate mechanistic details of the catalytic ethene hydro-

enation and oligomerization. Other metals such as AlL**®
Zn,”**** and Ti*** have also been deposited this way.

Solvent-assisted ligand-incorporation (SALI) is another
technique that takes advantage of hydroxyl and water ligands
on Zr-nodes to anchor carboxylic or phosphonic-acid-function-
alized molecules postsynthetically. SALI has been used to
anchor metal-based catalysts to the node of Zr-MOFs. As
shown in recent reports, coordination complexes can be
tethered to the node of NU-1000 while the nature of the active
site is preserved and catalytic activity retained (Figure 9).

More precisely, an iridium pincer complex bearing a
—COOH functionality was installed in NU-1000 to give a
catalytic species that showed enhanced performance for the
liquid-phase hydrogenation of 1-decene and styrene compared
to the homogeneous analogue. The catalyst was also active for
gas-flow ethene hydrogenation.'”® A similar strategy was
reported using a two-step postsynthetic functionalization
technique.””* 5-Methylphosphonate-2,2'-bipyridine—a biden-
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Figure 10. Synthesis of metalated Zr-MOFs via (a) doping, (b) postsynthetic exchange (PSE), and (c) postsynthetic metalation (PSM).

tate ligand—was first affixed on the node of NU-1000 and
subsequently metalated with NiCl, to obtain NU-1000-bpy-
NiCl, (bpy is 2,2"-bipyridine). Compared to the corresponding
homogeneous analogues, the single-site catalyst not only
showed activity an order of magnitude higher for the liquid-
phase dimerization of ethylene but also showed interesting
activity at ambient temperature for gas-phase ethylene
dimerization. We speculate that immobilization on a heteroge-
neous support induces stabilization of the catalysts and/or
alters the stability of intermediate species generated during the
catalytic cycles, thus influencing the overall reaction rate or
selectivity. For example, the isolated nature of a supported
molecular catalyst might prevent intermolecular catalyst
interactions that can be responsible for a loss in activity.

B CATALYSIS AT THE LINKER

Installation of catalytic functions at the linker may represent the
most widely explored catalyst incorporation approach in Zr-
MOFs. As opposed to traditional homogeneous catalysts that
require bulky ligands to protect the metal center from
deactivation pathways, site-isolation of metals periodically
installed at the linker of MOFs can inhibit undesired side-
reactions. Unlike more common heterogeneous catalyst
supports, MOF linkers can be strategically designed to provide
an environment that resembles that of the active homogeneous
counterpart.

The synthesis of MOFs using linkers that already include
metallic species in the form of organometallic complexes is
rarely successful. A linker designed on the skeleton of a
palladium pincer complex, however, was used for the direct
synthesis of a Zr-MOF, producing a catalyst for transfer
hydrogenation of aldehydes.””” The success in the synthetic
approach can be attributed mainly to the intrinsic stability of
the metal complex induced by the strongly chelating ligand.
Typically, de novo attempts at synthesizing MOFs using
metalated linkers, as opposed to nonmetalated analogues, give
materials that lack crystallinity. To overcome this difficulty,
alternative direct methods and postsynthetic modification
approaches have been developed to obtain MOFs with
metalated linkers.

Incorporation of metalated linkers in a MOF can be achieved

by the so-called “doping” approach. This synthetic protocol has
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been documented with a series of coordination complexes
containing carboxylic-acid-functionalized bipyridyl-type ligands
in UiO-67 (Figure 10a, L; - L,).>*° Under conditions typically
used to synthesize UiO-67 but with the addition of a small
amount (4%, as reported) of the desired metalated linker, the
MOF can be obtained. Incorporation of only a small amount of
the sterically demanding metalated linker is compatible with the
framework structure and does not cause loss of crystallinity or
porosity. It is important to emphasize that this procedure
requires the metalated and nonmetalated linkers to match in
length in order to obtain the desired MOF. The applicability of
this approach was demonstrated with the incorporation of
iridium, rhenium, and ruthenium complexes bearing different
ligands with varying steric bulk. For instance, the complex
Re'(CO),(dcbpy)Cl (dcbpy is 5,5-dicarboxylate-2,2-bipyridine )
could be incorporated into UiO-67 (Figure 10a, L;) and was
reported to be active for photocatalytic CO, reduction, the first
example of this reaction using a MOF-based catalyst.”*" The
photocatalytic reaction—performed in the presence of
trimethylamine as a sacrificial agent—gave a turnover number
(TON) for CO production of 11 after 20 h. Iridium-containing
molecular catalysts were similarly immobilized in UiO-67
(Figure 10a, L, - L,) and were found to be catalytic for water
oxidation in the presence of a Ce(IV) oxidant (ceric
ammonium nitrate).”*" However, poisoning experiments
revealed that the catalytic reaction occurs only at the surface
of the MOF particles, rendering the homogeneous catalysts
more active than the heterogeneous ones.

In some cases, direct methods are not applicable to linkers
containing metallic species that cannot withstand solvothermal
conditions. Therefore, solvent-assisted linker exchange (SALE) or
postsynthetic exchange (PSE)—a technique that involves
replacing some (or all) of the structural linkers in a framework
with new linkers—has been developed as a modification
method (Figure 10b).>*" For instance, the proton reduction
catalyst [FeFe](bdt)(CO)4 (bdt is benzenedithiolate)—similar
in structure to the active site of hydrogenase and showing a
decomposition temperature of 50 °C—has been incorporated
in UiO-66 using PSE (Figure 10b, Ls).”>’ After successful
incorporation into the Zr-MOF, the catalyst UiO-66[FeFe]-
(dcbdt)(CO)g (debdt is 1,4-dicarboxylbenzene-2,3-dithiolate)

was found to be much more active in the photocatalytic
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production of hydrogen compared to the homogeneous
catalyst—supporting the idea of catalyst stabilization upon
heterogenization.

Another example which takes advantage of the stabilization
of thermally unstable species in a MOF involves the
incorporation of the photocatalyst fac-Mn(bpy)(CO);Br
(Figure 10c, Ly) in UiO-67 by postsynthetic linker metalation.
UiO-67-Mn(dcbpy)(CO);Br was shown to photocatalytically
reduce CO, in the presence of 1-benzyl-1,4- dihydronicotina-
mide as a sacrificial reducing agent and [Ru(dmb);]** (dmb is
4,4’-dimethyl-2,2'-bipyridine) as a photosensitizer in DMF/
triethanolamine. A respectable TON of 110 + 13 in the
production of formate (HCOO—) was found over the course of
18 h. The higher catalytic efficiency of the heterogenized
catalyst compared to the homogeneous system was attributed
to both the stabilization of the Mn(CO); center within the
robust Zr-UiO framework and the inhibition of Mn—Mn dimer
formation, known to be a product of the one-electron reduction
of the parent species [Mn(bpy)(CO),Br].

Postsynthetic metalation of a MOF organic linker has been
extensively used to develog a wide array of single-site solid
catalysts,”#1901972292347285 4 q i particular, it has been
demonstrated that this technique can be used to prepare
undercoordinated species otherwise unattainable de novo. If
prepared in solution, coordinatively unsaturated species usually
undergo rearrangement, intermolecular reactions, and aggrega-
tion. For these same reasons, confinement in a rigid structure
such as a MOF is essential for their stabilization. Also,
installation of a metal on a linker unambiguously generates
single-site species.

The use of this technique has been extensively demonstrated,
for instance, in a series of UiO-type MOFs directly synthesized
using 2,2'-bipyridine- or phenanthroline-based linkers (Figure
10¢, L,)."® Postsynthetic metalation of the UiO-67 derivative
with cobalt(I) chloride followed by treatment with NaBEt,H
gives (bpy)Co(THF), units throughout the framework
(Scheme 1a,b). Control reactions show that the homogeneous
catalyst (bpy)Co(THF), is highly unstable in solution due to
intermolecular ligand-disproportionation leading to dimeriza-
tion products and cobalt nanoparticle formation (Scheme 1b),
thus highlighting the requirement of a MOF support.

Scheme 1. (a) Metalation with CoCl, by Post-Synthetic
Linker Metalation to Achieve Undercoordinated Species; (b)
Attempted Solution-Phase Synthesis of Homogeneous
Cobalt Analogues; (c) Metalation of a Thiocatechol Linker
with Pd(OAc),
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The cobalt-based MOF was found to be catalytically
competent for alkene hydrogenation and hydroboration,
aldehyde and ketone hydroboration, and arene C—H
borylation. In particular, it showed excellent activity for the
hydrogenation of a wide range of mono-, di-, tri-, and tetra-
substituted alkenes with an extraordinary TON of 2.5 X 10° in
1-octene hydrogenation. Furthermore, the MOF catalyst was
found to be tolerant of a variety of functional groups and could
be reused several times without loss of catalytic activity and
with negligible metal leaching.

Using a similar approach, a thiocatechol-functionalized UiO-
66 framework (UiO-66-TCAT) was postsynthetically metalated
with palladium acetate under mild conditions (Figure 10c, Ly).
The thiocatechol linker, acting as dianionic chelating ligand,
stabilized monometallic Pd(II) species with open coordination
sites (Scheme 1c).”** Undercoordinated metal centers are
usually highly active catalysts, and therefore, stabilization of
these centers is desirable. It is important to point out that such
undercoordinated species would not be obtainable as
homogeneous catalysts. UiO-66-PdTCAT (with $S% Pd
loading), tested for regioselective aromatic C—H oxidation in
the presence of iodobenzene diacetate as an oxidant, almost
quantitatively converted benzoquinoline to methoxy function-
alized quinoline, whereas in the presence of N-halosuccini-
mides, it successfully halogenated benzoquinoline and bipyr-
idine derivatives in excellent yield.

The majority of linker-based Zr-MOF catalysts feature metal
ions or atoms on the linker; however, a significant number of
organocatalysts have been reported. The covalent attachment of
organocatalysts onto the organic struts of MOFs has been
successfully exploited for a variety of bond-forming trans-
formations.>>%2847297,299=302,308 Although unrelated, immobili-
zation of organocatalysts gives rise to similar advantages to
those highlighted with respect to metalated linkers. In fact, the
most remarkable examples describe heterogenization of organic
catalytic species either to prevent deactivation or to tune
activity and selectivity.

Squaramide—a hydrogen-bond-donating organocatalyst—
has been affixed onto the biphenyl-4,4’-dicarboxylate linker of
Ui0-67 (UiO-67-Squar) for the Friedel—Crafts reaction
between indole and p-nitrostyrene.””* The homogeneous
squaramide catalyst is remarkably ineffective (0% Friedel—
Crafts yield), likely due to strong self-association via the same
hydrogen-bond-forming functionalities that would otherwise
catalyze the reaction. Under the same conditions, and with the
same reactants, the heterogeneous UiO-67-Squar catalyst
elicited 80% conversion. Thus, the framework serves to prevent
squaramides from self-associating, thus freeing them to bind
and activate susbtrate molecules. While the UiO-67-Squar
catalyst is perhaps the most striking example to date of
framework-facilitated catalyst “activation via isolation,” the
theme is a widely recurring one in MOF catalytic chemistry.

Kaskel et al. reported the immobilization of L-proline in UiO-
68 to achieve reverse diastereoselectivity for the aldol
condensation between 4-nitrobenzaldehyde and cyclohexa-
none.”” In situ deprotection of the L-proline groups resulted
in a nearly enantiopure heterogeneous catalyst that gave 97%
yield under optimized conditions with a syn:anti diastereomeric
ratio of 88:12. The homogeneous species proceeded with 60%
yield and dr. value of 23:77 (syn:anti) under the same
conditions (Scheme 2).

The diastereoselectivity of UiO-68-NHPro for the syn
product is relatively unheard of in the literature. Previously

DOI: 10.1021/acscatal.6b02923
ACS Catal. 2017, 7, 997—1014


http://dx.doi.org/10.1021/acscatal.6b02923
http://pubs.acs.org/action/showImage?doi=10.1021/acscatal.6b02923&iName=master.img-011.jpg&w=239&h=157

ACS Catalysis

Scheme 2. Diastereoselectivity of UiO-68-NHPro in Aldol Condensation Reaction
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reported proline-functionalized MOFs all exhibit a preference
for the anti product in stereoselective aldol reactions. Further,
utilization of L-proline in both the homogeneous and
heterogeneous form for the aldol addition of 4-nitrobenzalde-
hyde and cyclohexanone results in the anti-adduct being
favored over the syn. The preference for the syn product, using
UiO-68-NHPro as a catalyst, can be attributed to the high
concentration of proline side groups around the active site,
potentially altering the transition states involved in the catalytic
transformation. Further, it has been documented that Lewis
acids strongly influence the stereoselectivity of L-proline-based
aldol additions.

B ENCAPSULATED CATALYSTS

The strategy of encapsulating various materials within Zr-based
MOFs for catalytic applications has recently been of great
interest, and metal nanoparticles are the most widely used
guests.””>~>>* These hierarchical core—shell structures provide
numerous advantages with respect to traditional catalyst
supports, including increased durability by inhibiting sintering,
imparting substrate size and shape selectivity, as well as
controlling product selectivity through steric or chemical
control.

Encapsulated nanoparticles have been extensively reported
for catalysis and used for a broad range of reactions including
hydro§enat10n,303_313333 23 C—H activation,” C—C cou-
pling,”"*7*'° dehydrogenation,®'’ isomerization,*** oxida-
tion,”'#732133%  photocatalysis,”*”***™** and reduction.’**
Nanoparticle encapsulation procedures fall mostly into two
general categories that are commonly designated as “ship-in-a-
bottle” and “bottle-around-ship” approaches.””***> The former
entails impregnating a desired MOF with an ionic or molecular
precursor followed by reduction or decomposition to generate
the encapsulated nanoparticles.””® The Bottle-around-Ship
method involves the controlled growth of a MOF around
presynthesized nanoparticles.”””*** Both procedures have been
used to prepare nanoparticle@MOF structures.

An alternative encapsulation method involves the incorpo-
ration of the metal precursor as a metalated linker. Subsequent
exposure to reducing conditions allows for the formation of
nanoparticles evenly distributed throughout the framework.
This approach, for instance, has been demonstrated for the
preparation of palladium nanoparticles by utilizing 5-dicarbox-

ylate-2,2-bip glrxdlne metalated with [PdCl,] as a link-
or. 304,308,419,363

The ability of MOFs to act as a “molecular sieve” and thereby
enable size or shape selective catalysis has been reported
numerous times. The “sieving effect” was first demonstrated in
a Zr-MOF in the chemoselective liquid- phase hydrogenation of
cinnamaldehyde (Figure 11).”** The “ship-in-a-bottle” ap-
proach was employed to incorporate platinum nanoclusters
(Pt NCs) in amino-functionalized UiO-66 (UiO-66-NH,),
resulting in the growth of extremely small and narrowly
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Figure 11. Encapsulation of platinum clusters within UiO-66-NH,
leads to enhanced selectivity in the hydrogenation of cinnamaldehyde
to cinnamyl alcohol.

dispersed clusters (diameter 1.16 + 0.16 nm). This
composite material (Pt@UiO-66-NH,) catalyzes cinnamalde-
hyde hydrogenation with 98.7% conversion and 91.7%
selectivity for cinnamyl alcohol after 44 h at room temperature.
In contrast, the nonencapsulated Pt/UiO-66-NH,, where
clusters reside on the external surface of the MOF, shows
52% conversion and 72% selectivity. The higher selectivity of
the Pt@UiO-66-NH, composite—as compared with Pt/UiO-
66-NH,—is a direct result of the Pt clusters being confined in
octahedral cages 12 A in diameter accessible via 6 A wide
triangular windows. The steric restrictions prevent the internal
C=C bond of cinnamaldehyde from interacting with the Pt
clusters, and as a result, the terminal C=0O bond more easily
adsorbs to the cluster surface. These circumstances lead to high
selectivity for the unsaturated alcohol, which is the
thermodynamically less favorable hydrogenation product. In
contrast, in Pt/UiO-66-NH,, clusters deposited on the surface
of the MOF crystallites are less sterically hindered and are
therefore capable of preferentially adsorbing cinnamaldehyde
via the internal C=C bond. This leads to a decrease in
selectivity for cinnamyl alcohol and an increase in selectivity for
hydrocinnamaldehyde and hydrocinnamyl alcohol, products of
C=C bond hydrogenation.

Upon encapsulation, the surfaces of metal nanoparticles are
in close proximity with the components of the MOF, either the
node or the linker (or both). Because the catalytically relevant
sites on nanoparticles are at their surface, catalytic trans-
formations can be considered to occur at the interface between
the metal particles and the framework itself. Selective
incorporation of different functional groups in the MOF
therefore changes the chemical environment of the nanoparticle
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catalysts. This concept was demonstrated for the first time with
Pt nanoparticles encapsulated via the “bottle-around-ship”
strategy in UiO-66, whose ligands were modified by
introducing sulfonic acid (UiO-66-SO;H) or ammonium
(Ui0-66-NH,") functionalities.”** These composites were
used to identify the effect of different acidic functionalities on
the gas-phase conversion of methylcyclopentane (MCP).
Compared to Pt NPs embedded in unmodified UiO-66 (Pt@
Ui0-66), Pt@UiO-66-SO;H was found to have markedly
different product selectivity, yielding no acyclic isomers and
displaying a dramatic increase in selectivity for cyclohexane
selectivity (62% versus 22%)—one of the highest selectivities
reported at that time—and a 2-fold enhancement in catalytic
activity. The Pt@UiO-66-NH,"* derivative also showed changes
in product selectivity (i.e, an increase in acyclic isomers and a
decrease in benzene and cyclohexane) and activity similar to
Pt@UiO-66. Control experiments elucidated the importance of
functional group acidity in altering the catalytic behavior.
Neutralized functional groups engendered little change of
product distribution as compared to the unmodified Pt@UiO-
66. The combined results point to a synergy between the
strongly acidic functional group and Pt NP, which results in a
decreased activation energy for the formation of cyclohexane.
Most intriguingly, when colocated in the same MOF, the two
acidic functional groups (—SO;H and —NH;") change the
reaction pathway. The hybrid catalyst containing both —SO;H
and —NH;" displays a strikingly different pattern of product
selectivity, showing an increase in benzene and olefin
production and a decrease in cyclohexane formation, but still
exhibiting the high activity that characterizes the sulfonate-acid
only analogue.

Bl CONCLUSION AND OUTLOOK

MOFs are porous structures that can be used to incorporate
various active functionalities for application in catalysis. Other
recent work, not discussed, includes the incorporation of guests
such as polyoxometalates,”**™*** quantum dots,*”*****> and
enzymes,”> > ****> dlearly indicating some important future
directions for the use of MOFs in catalysis.

Because all MOF components (linkers, nodes, and pores)
can be modified to accommodate various functional catalysts,
multifunctional catalysis,**® tandem or cascade reactions can be
realized.”*”*”"**” This approach has been recently explored, for
instance, with the preparation of bifunctional catalysts that
combine the use of a metalated linker and node,*** a metalated
linker and encapsulated polyoxometalate,”*" and encapsulated
nanoparticles and metal nodes.”*’ MOFs incorporating several
functionalities can potentially be prepared to target complex
transformations that require the simultaneous presence of
different catalytic sites.

Computational modeling clearly will play an increasingly
important role in the screening of multicomponent catalysts
and predicting the most efficient and effective combinations.
Crystallographic uniformity—an intriguing aspect that differ-
entiates MOFs from many other solid supports or solid
catalysts—will help to enhance the efficacy of modeling in
predicting reactivity and simulating structures. In recent
computational work, for example, a CO, reduction catalyst in
a Zr-MOF has been designed. Here modeling revealed that a
series of frustrated Lewis pairs (such as 1-(difluoroboranyl)-4-
methyl-1H-pyrazole), when incorporated on the linker of Zr-
UiO-66, could facilitate the heterolytic splitting of dihydrogen
followed by reaction of the proton and hydride with carbon
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dioxide.”®*** The importance of computational modeling was

also recently demonstrated in a study involving the hydrolysis
of chemical warfare agents. Experimental work demonstrated
that the Zr-nodes of NU-1000 are efficient catalysts for the
hydrolysis of DMNP via cleavage of the P—O bond (Figure 4).
In the same study, it was predicted via computational modeling
that the selective hydrolysis of VX by the Zr-node would occur
at the preferred position for detoxification (the P—S bond) as
opposed to occurring at the P—O bond (which would produce
a highly toxic byproduct).'” A follow-up experimental study
showed that selective catalytic hydrolysis of the P—S bond of
VX can be achieved with a half-life of 1.8 min, confirming the
validity of the computational predictions.”*"

Finally, the robust and highly tunable nature of Zr-MOFs has
led to many elegant studies involving the use of these materials
as catalysts. A number of different approaches for catalyst
incorporation and/or stabilization using Zr-MOFs have been
developed, and impressive strides have been made since the
first introduction of Zr-MOFs just 8 years ago. With so many
tunable components and the continued development of new
Zr-MOFs, the potential of these materials as heterogeneous
catalysis is only really beginning to be realized.

B AUTHOR INFORMATION

Corresponding Authors
*E-mail: j-hupp@northwestern.edu.
*E-mail: o-farha@northwestern.edu.

ORCID

Martino Rimoldi: 0000-0002-2036-3648
Peng Li: 0000-0002-4273-4577

Omar K. Farha: 0000-0002-9904-9845

Notes
The authors declare no competing financial interest.

B ACKNOWLEDGMENTS

This work (writing and cited work from NU on catalysis of gas-
phase reactions by AIM-based materials) was supported as part
of the Inorganometallic Catalysis Design Center, an Energy
Frontier Research Center funded by the U.S. Department of
Energy, Office of Science, Basic Energy Sciences under Award
No. DE-SC0012702. Work at Northwestern University on
electrocatalytic and photocatalytic water oxidation, water
reduction, and CO, reduction was supported as part of the
ANSER Center, an Energy Frontier Research Center funded by
the U.S. Department of Energy, Office of Science, Basic Energy
Sciences under Award No. DE-SC0001059. For work done in
our own lab, we also gratefully acknowledge the U.S. Defense
Threat Reduction Agency and the Army Research Office (grant
HDTRAI10-1-0023 and project W911NF-13-1-0229; degrada-
tion of chemical warfare agents and simulants), the Institute of
Catalysis for Energy Processes at Northwestern University
(grant DEFG02-03ER15457; vanadium-based catalytic chem-
istry), the Department of Energy, Office of Science, Separations
and Analysis program (grant DE-FG02-08ER15967; MOF
synthesis methods), and the National Science Foundation
(grant DMR-1334928; nanoparticle/MOF hybrids). M. R. was
supported by the Swiss National Science Foundation with an
“Early Postdoc. Mobility Fellowship”. A.J.H. thanks the NSERC
for a postdoctoral fellowship. M.R.D. gratefully acknowledges
support from the Department of Defense through the National
Defense Science and Engineering Graduate Fellowship
(NDSEG) program.

DOI: 10.1021/acscatal.6b02923
ACS Catal. 2017, 7, 997—1014


mailto:j-hupp@northwestern.edu
mailto:o-farha@northwestern.edu
http://orcid.org/0000-0002-2036-3648
http://orcid.org/0000-0002-4273-4577
http://orcid.org/0000-0002-9904-9845
http://dx.doi.org/10.1021/acscatal.6b02923

ACS Catalysis

B REFERENCES

(1) Ertl, G,; Kndzinger, H.; Schiith, F.; Weitkamp, J. isudhookmg
Wiley-VCH: Weinheim, 2008.
(2) Basset, J. M.; Psaro, R; Roberto, D.; Ugo, R. jiiniim

Wiley-VCH: Weinheim, 2009.
(3) Thomas, J. M. _
eatalusts; Tmperial College Press: London, 2012.
+) Davis, 0. £. [N (995 1, 173-152.

(S) Li, M; Li, D.; O’Keeffe, M.; Yaghi, O. M. (ghgimigy. 2014, 114,
1343—1370.

(6) Yaghi, O. M;; O’Keeffe, M;; Ockwig, N. W,; Chae, H. K;
Eddaoudi, M.; Kim, J. Natug 2003, 423, 705—714.

(7) Ferey, G. (inmmissiiay. 2008, 37, 191-214.

(8) Dhakshinamoorthy, A.; Alvaro, M.; Corma, A.; Garcia, H. Daltog
Trazs 2011, 40, 6344—6360.

(9) Dhakshinamoorthy, A.; Asiri, A. M.; Garcia, H. (akisimiagg 2015,
33, 40—4S.

(10) Corma, A.; Garcia, H.; Llabrés i Xamena, F. X. (ghgidimias 2010,
110, 4606—4655.

(11) Lee, J.; Farha, O. K; Roberts, J.; Scheidt, K. A.;; Nguyen, S. T.;
Hupp, J. T. (itmiiay. 2009, 38, 1450—1459.

(12) Dhakshinamoorthy, A.; Garcia, H. fimisiey. 2012, 41,
5262—5284.

(13) Dhakshinamoorthy, A.; Opanasenko, M.; éejka, J.; Garcia, H.
it 2013, 355, 247—268.

(14) Garcia-Garcia, P.; Muller, M.; Corma, A. ghgikemsa 2014, S,
2979-3007.

(15) Li, S.; Huo, F. Smgll 2014, 10, 4371—4378.

(16) Lillerud, K. P.; Olsbye, U.; Tilset, M. fagimingéad 2010, 53, 859—
868.

(17) Song, Y.; Li, X;; Sun, L; Wang, L. RSCaddy 2018, S, 7267—
7279.

(18) Dhakshinamoorthy, A.; Alvaro, M.; Garcia, H. (i
2012, 48, 11275—11288.

(19) Farrusseng, D.; Aguado, S.; Pinel, C. |GGG
2009, 48, 7502—7513.

(20) Dhakshinamoorthy, A; Alvaro, M; Garcia, H. (agialetch
Zechagl 2011, 1, 856—867.

(21) Jiang, H.-L; Xu, Q. inmeess. 2011, 47, 3351—3370.

(22) Wang, C; Zheng, M,; Lin, W. RSN 2011, 2,
1701—1709.

(23) Kim, M,; Cohen, S. M. gy 2012, 14, 4096—4104.

(24) Morozan, A.; Jaouen, F. NN 2012, S, 9269—
9290.

(25) Yoon, M,; Srirambalaji, R;; Kim, K. (hgiRes 2012, 112,
1196—1231.

(26) Valvekens, P.; Vermoortele, F.; De Vos, D. Sininiiis
2013, 3, 1435—1445.

(27) Dhakshinamoorthy, A.; Asiri, A. M.; Garcia, H. (i
2014, 50, 12800—12814.

(28) Liu, J; Chen, L,; Cui, H;; Zhang, J.; Zhang, L.; Su, C.-Y. Chem,
SacaBay. 2014, 43, 6011—6061.

(29) Bhattacharjee, S.; Lee, Y.-R.; Puthiaraj, P.; Cho, S.-M.; Ahn, W.-
S. miia—— 2015, 19, 203—222.

(30) Li, S.; Huo, F. Neuaseals 2015, 7, 7482—7501.

(31) Roesler, C.; Fischer, R. A. miiimpiammy 2015, 17, 199—-217.

(32) Wang, S.; Wang, X. Smgll 2015, 11, 3097—3112.

(33) Bai, Y;; Dou, Y.; Xie, L-H.; Rutledge, W.; Lj, J.-R;; Zhou, H.-C.
(lameaniiey. 2016, 45, 2327—2367.

(34) Falcaro, P.; Ricco, R; Yazdi, A; Imaz, L; Furukawa, S.;
Maspoch, D.; Ameloot, R;; Evans, J. D.; Doonan, C. jufiintim
Rey. 2016, 307, 237—254.

(35) Dhakshinamoorthy, A.; Opanasenko, M.; Cejka, J.; Garcia, H.
eabalesai. Technol. 2013, 3, 2509—2540.

(36) Aguilera-Sigalat, J; Bradshaw, D. i 2014, S0,
4711—-4713.

(37) Barrett, S. M.; Wang, C.; Lin, W. iy 2012, 22,
10329—10334.

1007

(38) Bueken, B,; Vermoortele, F.; Cliffe, M. J.; Wharmby, M. T.;
Foucher, D.; Wieme, J.; Vanduyfhuys, L.; Martineau, C.; Stock, N,;
Taulelle, F.; Van Speybroeck, V.; Goodwin, A. L.; De Vos, D. Chgiis
Eur] 2016, 22, 3264—3267.

(39) Buragohain, A.; Biswas, S. (uiiimpimmms 2016, 18, 4374—4381.

(40) Carboni, M,; Lin, Z.; Abney, C. W.; Zhang, T.; Lin, W. Chegz 2
Eur 1 2014, 20, 14965—14970.

(41) Dalapati, R.; Biswas, S. il 2017, 239, 759—767.

(42) Deibert, B. J.; Li, ]. it 2014, 50, 9636—9639.

(43) Gutierrez, M.; Sanchez, F.; Douhal, A. i Sismmmg 2015,
3, 11300—11310.

(44) Hao, J.-N; Yan, B. s 2015, 51, 7737—7740.

(45) He, C; Ly, K; Lin, W. nninniismien. 2014, 136, 12253—
12256.

(46) Jiang, H.-L.; Feng, D.; Wang, K; Gu, Z.-Y.; Wei, Z,; Chen, Y.-P,;
Zhou, H.-C. jnuiumiimmi. 2013, 135, 13934—13938.

(47) Kreno, L. E.; Leong, K; Farha, O. K; Allendorf, M.; Van Duyne,
R P.; Hupp, J. T. ol 2012, 112, 1105—1125.

(48) Li, Y.-A.; Zhao, C.-W.; Zhu, N.-X;; Liu, Q.-K;; Chen, G.-J,; Liu,
J-B,; Zhao, X.-D.; Ma, J.-P,; Zhang, S.; Dong, Y.-B. i
2015, S1, 17672—17675.

(49) Lin, X; Hong, Y.,; Zhang, C; Huang, R; Wang, C,; Lin, W.
et 2015, 51, 16996—16999.

(50) Ling, P.; Lei, J.; Jia, L.; Ju, H. inssi . 2016, 52, 1226—
1229.

(51) Ling, P.; Lei, J; Ju, H. i, 2015, 71, 373—379.

(52) Nagarkar, S. S.; Desai, A. V.; Ghosh, S. K. finusiss. 2014,
50, 8915—8918.

(53) Nagarkar, S. S.; Desai, A. V.; Ghosh, S. K. srisssiisssd. 2015,
21, 9994—9997.

(54) Nagarkar, S. S.; Desai, A. V.; Samanta, P.; Ghosh, S. K. Dgltog
Traus. 2015, 44, 15175—15180.

(55) Nagarkar, S. S.; Saha, T.; Desai, A. V.; Talukdar, P.; Ghosh, S. K.
ScinBeg 2014, 4, 7053.

(56) Nickerl, G.; Senkovska, 1; Kaskel, S. finims. 2015, S1,
2280—2282.

(57) Shahat, A.; Hassan, H. M. A.; Azzazy, H. M. E. i
2013, 793, 90—98.

(58) Sk, M.; Biswas, S. (umiiimpfiammy 2016, 18, 3104—3113.

(59) Wang, K; Huang, H.; Xue, W.; Liu, D.; Zhao, X; Xiao, Y.; Li,
Z.; Yang, Q; Wang, L,; Zhong, C. siiimgfiesss 2015, 17, 3586—
3590.

(60) Wei, Z.; Gu, Z.-Y.; Arvapally, R. K; Chen, Y.-P.; McDougald, R.
N,; Ivy, J. E; Yakovenko, A. A; Feng, D.; Omary, M. A.; Zhou, H.-C. L.
iy, 2014, 136, 8269—8276.

(61) Wu, L.-L.; Wang, Z.; Zhao, S.-N.; Meng, X,; Song, X.-Z.; Feng,
J.; Song, S.-Y,; Zhang, H.-]. (el 2016, 22, 477—480.

(62) Wu, Y; Han, J; Xue, P.; Xu, R; Kang, Y. Ngaaseglg 2015, 7,
1753—1759.

(63) Xu, X.-Y.; Yan, B. fiumimmmmi 2016, 230, 463—469.

(64) Yang, J.; Wang, Z.; Hu, K; Li, Y.; Feng, J.; Shi, J; Gu, J. ACS
I 2015, 7, 11956—11964.

(65) Yang, J.; Wang, Z.; Li, Y.; Zhuang, Q.; Gu, J. (akesebdgiss. 2016,
28, 2652—2658.

(66) Yee, K.-K.; Reimer, N.; Liu, J.; Cheng, S.-Y.; Yiu, S.-M.; Weber,
J,; Stock, N.; Xu, Z. i, 2013, 135, 7795—7798.

(67) Yue, Z.; Liu, S;; Liv, Y. RSCaddy. 2015, S, 10619—10622.

(68) Zhang, G.-Y,; Cai, C; Cosnier, S.; Zeng, H.-B,; Zhang, X.-J.;
Shan, D. Ml 2016, 8, 11649—11657.

(69) Zhang, H.-T.; Zhang, J.-W.; Huang, G.; Du, Z.-Y,; Jiang, H.-L.
et 2014, 50, 12069—12072.

(70) Zhang, L.; Kang, Z.; Xin, X.; Sun, D. amiiingfesms 2016, 18,
193—-206.

(71) Zhang, Q.; Su, J.; Feng, D.; Wei, Z.; Zou, X.; Zhou, H.-C. Az,
(Sligiiemsag. 2015, 137, 10064—10067.

(72) Zhang, W.; Huang, H; Liu, D.; Yang, Q.; Xiao, Y,; Ma, Q;
Zhong, C. “ 2013, 171, 118—124.

(73) Zhao, X.; Liu, D.; Huang, H.; Zhong, C. | IINIGIGINGNGGEE
Mater. 2016, 224, 149—154.

DOI: 10.1021/acscatal.6b02923
ACS Catal. 2017, 7, 997—1014


http://dx.doi.org/10.1021/acscatal.6b02923
http://pubs.acs.org/action/showLinks?pmid=25164253&crossref=10.1039%2FC4CC05571C&coi=1%3ACAS%3A528%3ADC%252BC2cXhtlOmtLbO&citationId=p_n_185_1
http://pubs.acs.org/action/showLinks?pmid=24871268&crossref=10.1039%2FC4CS00094C&coi=1%3ACAS%3A528%3ADC%252BC2cXht1Slu7nE&citationId=p_n_70_1
http://pubs.acs.org/action/showLinks?pmid=24871268&crossref=10.1039%2FC4CS00094C&coi=1%3ACAS%3A528%3ADC%252BC2cXht1Slu7nE&citationId=p_n_70_1
http://pubs.acs.org/action/showLinks?crossref=10.1142%2Fp857&citationId=p_n_3_1
http://pubs.acs.org/action/showLinks?crossref=10.1142%2Fp857&citationId=p_n_3_1
http://pubs.acs.org/action/showLinks?pmid=27218308&crossref=10.1039%2FC6NR01206J&coi=1%3ACAS%3A528%3ADC%252BC28XotVWntb8%253D&citationId=p_n_182_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc2ee22989g&coi=1%3ACAS%3A528%3ADC%252BC38XhsFCjs7fI&citationId=p_n_60_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.ccr.2015.08.002&coi=1%3ACAS%3A528%3ADC%252BC2MXhtlKksrzN&citationId=p_n_88_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.ccr.2015.08.002&coi=1%3ACAS%3A528%3ADC%252BC2MXhtlKksrzN&citationId=p_n_88_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.snb.2016.08.045&coi=1%3ACAS%3A528%3ADC%252BC28Xhtlyqur%252FO&citationId=p_n_109_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja5006866&coi=1%3ACAS%3A528%3ADC%252BC2cXnvVShtr4%253D&citationId=p_n_158_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja5006866&coi=1%3ACAS%3A528%3ADC%252BC2cXnvVShtr4%253D&citationId=p_n_158_1
http://pubs.acs.org/action/showLinks?pmid=26886869&crossref=10.1039%2FC5CS00837A&coi=1%3ACAS%3A528%3ADC%252BC28Xis1Cru7s%253D&citationId=p_n_85_1
http://pubs.acs.org/action/showLinks?pmid=25294005&crossref=10.1002%2Fchem.201405194&coi=1%3ACAS%3A528%3ADC%252BC2cXhvVert7zI&citationId=p_n_106_1
http://pubs.acs.org/action/showLinks?pmid=25294005&crossref=10.1002%2Fchem.201405194&coi=1%3ACAS%3A528%3ADC%252BC2cXhvVert7zI&citationId=p_n_106_1
http://pubs.acs.org/action/showLinks?coi=1%3ACAS%3A528%3ADC%252BC2MXntVOnsLg%253D&citationId=p_n_19_1
http://pubs.acs.org/action/showLinks?pmid=25558479&crossref=10.1039%2FC4CC08136F&coi=1%3ACAS%3A528%3ADC%252BC2cXitFegs7%252FN&citationId=p_n_148_1
http://pubs.acs.org/action/showLinks?crossref=10.1007%2Fs11244-010-9518-4&coi=1%3ACAS%3A528%3ADC%252BC3cXnvVehsrk%253D&citationId=p_n_40_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2015.11.042&coi=1%3ACAS%3A528%3ADC%252BC2MXitVSqurnN&citationId=p_n_197_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2015.11.042&coi=1%3ACAS%3A528%3ADC%252BC2MXitVSqurnN&citationId=p_n_197_1
http://pubs.acs.org/action/showLinks?pmid=25917413&crossref=10.1002%2Fsmll.201500084&coi=1%3ACAS%3A528%3ADC%252BC2MXnt1SlsLw%253D&citationId=p_n_82_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6CE00032K&coi=1%3ACAS%3A528%3ADC%252BC28Xjs1ymu7o%253D&citationId=p_n_103_1
http://pubs.acs.org/action/showLinks?pmid=24975591&crossref=10.1039%2FC4CC03053B&coi=1%3ACAS%3A528%3ADC%252BC2cXhtVOnsr3N&citationId=p_n_138_1
http://pubs.acs.org/action/showLinks?pmid=21607279&crossref=10.1039%2Fc1dt10354g&coi=1%3ACAS%3A528%3ADC%252BC3MXntFGhtr4%253D&citationId=p_n_16_1
http://pubs.acs.org/action/showLinks?pmid=21607279&crossref=10.1039%2Fc1dt10354g&coi=1%3ACAS%3A528%3ADC%252BC3MXntFGhtr4%253D&citationId=p_n_16_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2013.01.003&coi=1%3ACAS%3A528%3ADC%252BC3sXjtlOjs7w%253D&citationId=p_n_194_1
http://pubs.acs.org/action/showLinks?pmid=26865194&crossref=10.1002%2Fchem.201600330&coi=1%3ACAS%3A528%3ADC%252BC28XisVarsr0%253D&citationId=p_n_100_1
http://pubs.acs.org/action/showLinks?pmid=26865194&crossref=10.1002%2Fchem.201600330&coi=1%3ACAS%3A528%3ADC%252BC28XisVarsr0%253D&citationId=p_n_100_1
http://pubs.acs.org/action/showLinks?pmid=26489535&crossref=10.1039%2FC5CC07783D&coi=1%3ACAS%3A528%3ADC%252BC2MXhs1OgsrnL&citationId=p_n_128_1
http://pubs.acs.org/action/showLinks?pmid=25950931&crossref=10.1016%2Fj.bios.2015.04.046&coi=1%3ACAS%3A528%3ADC%252BC2MXnvFSnu70%253D&citationId=p_n_135_1
http://pubs.acs.org/action/showLinks?pmid=18197340&crossref=10.1039%2Fb618320b&coi=1%3ACAS%3A528%3ADC%252BD1cXmtVWgsg%253D%253D&citationId=p_n_13_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc1cy00068c&coi=1%3ACAS%3A528%3ADC%252BC3MXht1SlsbjK&citationId=p_n_48_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc1cy00068c&coi=1%3ACAS%3A528%3ADC%252BC3MXht1SlsbjK&citationId=p_n_48_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b04695&coi=1%3ACAS%3A528%3ADC%252BC2MXht1alur7M&citationId=p_n_191_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b04695&coi=1%3ACAS%3A528%3ADC%252BC2MXht1alur7M&citationId=p_n_191_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc2jm15549d&coi=1%3ACAS%3A528%3ADC%252BC38XmtlGhu70%253D&citationId=p_n_97_1
http://pubs.acs.org/action/showLinks?pmid=25853430&crossref=10.1039%2FC5CC01430A&coi=1%3ACAS%3A528%3ADC%252BC2MXlslehtr0%253D&citationId=p_n_118_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcr200324t&coi=1%3ACAS%3A528%3ADC%252BC3MXhsVCgtL%252FI&citationId=p_n_125_1
http://pubs.acs.org/action/showLinks?pmid=12802325&crossref=10.1038%2Fnature01650&coi=1%3ACAS%3A528%3ADC%252BD3sXksV2itro%253D&citationId=p_n_10_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2F9783527627097.ch2&citationId=p_n_2_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2F9783527627097.ch2&citationId=p_n_2_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.snb.2016.02.101&coi=1%3ACAS%3A528%3ADC%252BC28Xjslyns74%253D&citationId=p_n_167_1
http://pubs.acs.org/action/showLinks?pmid=19691074&crossref=10.1002%2Fanie.200806063&coi=1%3ACAS%3A528%3ADC%252BD1MXht1Sru73L&citationId=p_n_45_1
http://pubs.acs.org/action/showLinks?pmid=24675992&crossref=10.1039%2Fc4cc00659c&coi=1%3ACAS%3A528%3ADC%252BC2cXls12nt7o%253D&citationId=p_n_94_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5TC02357B&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFCqsrrL&citationId=p_n_115_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja406844r&coi=1%3ACAS%3A528%3ADC%252BC3sXhtlChtLzI&citationId=p_n_122_1
http://pubs.acs.org/action/showLinks?pmid=22695806&crossref=10.1039%2Fc2cs35047e&coi=1%3ACAS%3A528%3ADC%252BC38XpvFCjsrc%253D&citationId=p_n_28_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5CE00269A&coi=1%3ACAS%3A528%3ADC%252BC2MXls1eitbs%253D&citationId=p_n_157_1
http://pubs.acs.org/action/showLinks?pmid=25514895&crossref=10.1039%2FC4NR05447D&coi=1%3ACAS%3A528%3ADC%252BC2cXitVaktLrF&citationId=p_n_164_1
http://pubs.acs.org/action/showLinks?pmid=23044896&crossref=10.1039%2Fc2cc34329k&coi=1%3ACAS%3A528%3ADC%252BC38XhsFOltbjE&citationId=p_n_42_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc3cy00350g&coi=1%3ACAS%3A528%3ADC%252BC3sXhsVSltrzL&citationId=p_n_91_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc3cy00350g&coi=1%3ACAS%3A528%3ADC%252BC3sXhsVSltrzL&citationId=p_n_91_1
http://pubs.acs.org/action/showLinks?pmid=24801241&crossref=10.1039%2FC4CC01938E&coi=1%3ACAS%3A528%3ADC%252BC2cXht1CltbvF&citationId=p_n_112_1
http://pubs.acs.org/action/showLinks?pmid=25394493&crossref=10.1038%2Fsrep07053&coi=1%3ACAS%3A528%3ADC%252BC2cXhvFeitr%252FL&citationId=p_n_147_1
http://pubs.acs.org/action/showLinks?pmid=19384447&crossref=10.1039%2Fb807080f&coi=1%3ACAS%3A528%3ADC%252BD1MXkvVamu7k%253D&citationId=p_n_25_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6CE00421K&coi=1%3ACAS%3A528%3ADC%252BC28Xks1yltb0%253D&citationId=p_n_154_1
http://pubs.acs.org/action/showLinks?pmid=26555340&crossref=10.1002%2Fchem.201503335&coi=1%3ACAS%3A528%3ADC%252BC2MXhvFGmtrzE&citationId=p_n_161_1
http://pubs.acs.org/action/showLinks?pmid=25056246&crossref=10.1039%2FC4CC04387A&coi=1%3ACAS%3A280%3ADC%252BC2cblt1Ojtg%253D%253D&citationId=p_n_67_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcr400392k&coi=1%3ACAS%3A528%3ADC%252BC3sXhslaksb7E&citationId=p_n_7_1
http://pubs.acs.org/action/showLinks?pmid=25797881&crossref=10.1039%2FC5DT00397K&coi=1%3ACAS%3A528%3ADC%252BC2MXjvF2msbg%253D&citationId=p_n_144_1
http://pubs.acs.org/action/showLinks?pmid=25797881&crossref=10.1039%2FC5DT00397K&coi=1%3ACAS%3A528%3ADC%252BC2MXjvF2msbg%253D&citationId=p_n_144_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcr9003924&coi=1%3ACAS%3A528%3ADC%252BC3cXktFers7Y%253D&citationId=p_n_22_1
http://pubs.acs.org/action/showLinks?pmid=23953211&crossref=10.1016%2Fj.aca.2013.07.012&coi=1%3ACAS%3A528%3ADC%252BC3sXhtFOhsb3L&citationId=p_n_151_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4RA14728F&coi=1%3ACAS%3A528%3ADC%252BC2MXjvFOisQ%253D%253D&citationId=p_n_179_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc2ce06491j&coi=1%3ACAS%3A528%3ADC%252BC38XnslKisbk%253D&citationId=p_n_57_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc3cy20813c&coi=1%3ACAS%3A528%3ADC%252BC3sXns1KjsL4%253D&citationId=p_n_64_1
http://pubs.acs.org/action/showLinks?pmid=26612011&crossref=10.1039%2FC5CC08418K&coi=1%3ACAS%3A528%3ADC%252BC2MXhvVGnt7nM&citationId=p_n_134_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2FS1387-1811%2898%2900007-9&coi=1%3ACAS%3A528%3ADyaK1cXlvVyqtr4%253D&citationId=p_n_4_1
http://pubs.acs.org/action/showLinks?pmid=26096215&crossref=10.1002%2Fchem.201501043&coi=1%3ACAS%3A528%3ADC%252BC2MXhtVensLbP&citationId=p_n_141_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja400212k&coi=1%3ACAS%3A528%3ADC%252BC3sXntVOrsrk%253D&citationId=p_n_176_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjz200492d&coi=1%3ACAS%3A528%3ADC%252BC3MXotlGntb8%253D&citationId=p_n_54_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcr2003147&coi=1%3ACAS%3A528%3ADC%252BC3MXhsVOlt7rF&citationId=p_n_61_1
http://pubs.acs.org/action/showLinks?pmid=26445903&crossref=10.1039%2FC5CC06453H&coi=1%3ACAS%3A528%3ADC%252BC2MXhsF2htrfN&citationId=p_n_131_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2F9783527610044&citationId=p_n_1_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2F9783527610044&citationId=p_n_1_1
http://pubs.acs.org/action/showLinks?pmid=25048076&coi=1%3ACAS%3A528%3ADC%252BC2cXhtFyqurnM&citationId=p_n_37_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.chemmater.6b00016&coi=1%3ACAS%3A528%3ADC%252BC28XltlOns7w%253D&citationId=p_n_173_1
http://pubs.acs.org/action/showLinks?pmid=21290059&crossref=10.1039%2Fc0cc05419d&coi=1%3ACAS%3A528%3ADC%252BC3MXivVWls7c%253D&citationId=p_n_51_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4CE01251H&coi=1%3ACAS%3A528%3ADC%252BC2cXhtlCjtbfE&citationId=p_n_79_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja507333c&coi=1%3ACAS%3A528%3ADC%252BC2cXhtlynu73E&citationId=p_n_121_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc4sc00265b&coi=1%3ACAS%3A528%3ADC%252BC2cXhtVOiurnI&citationId=p_n_34_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4RA12273A&coi=1%3ACAS%3A528%3ADC%252BC2cXitFaltb%252FE&citationId=p_n_41_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facsami.5b01946&coi=1%3ACAS%3A528%3ADC%252BC2MXosFGktL8%253D&citationId=p_n_170_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facsami.5b01946&coi=1%3ACAS%3A528%3ADC%252BC2MXosFGktL8%253D&citationId=p_n_170_1
http://pubs.acs.org/action/showLinks?pmid=25871946&crossref=10.1039%2FC5NR00518C&coi=1%3ACAS%3A528%3ADC%252BC2MXltVait7o%253D&citationId=p_n_76_1
http://pubs.acs.org/action/showLinks?coi=1%3ACAS%3A528%3ADC%252BC3sXosFGhug%253D%253D&citationId=p_n_31_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5CE01917F&coi=1%3ACAS%3A528%3ADC%252BC2MXhslGjs7vE&citationId=p_n_188_1
http://pubs.acs.org/action/showLinks?crossref=10.1007%2Fs10563-015-9195-1&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVyisbrJ&citationId=p_n_73_1

ACS Catalysis

(74) Zhou, Y.; Yan, B. SinSammm. 2016, 52, 2265—2268.

(75) Zou, R.; Ren, X,; Huang, F.; Zhao, Y,; Liy, J,; Jing, X,; Liao, F,;
Wang, Y,; Lin, J,; Zou, R;; Sun, J. i 2015, 3, 23493—
23500.

(76) Li, Q-Y; Ma, Z; Zhang, W.-Q; Xu, J.-L; Wei, W,; Lu, H;
Zhao, X.; Wang, NS 2016, 52, 11284—11287.

(77) Drache, F.; Bon, V.; Senkovska, 1; Adam, M.; Eychmueller, A.;
Kaskel, S. ISR 2016, 2016, 4483—4489.

(78) Nazari, M.; Forouzandeh, M. A.; Divarathne, C. M.; Sidiroglou,
F.; Martinez, M. R.; Konstas, K;; Muir, B. W.; Hill, A. J.; Duke, M. C,;
Hill, M. R;; Collins, S. F. Quatelegt: 2016, 41, 1696—1699.

(79) Xu, X.-Y,; Yan, B. il 2016, 222, 347—353.

(80) Anjum, M. W.; Vermoortele, F.; Khan, A. L.; Bueken, B,; De
Vos, D. E,; Vankelecom, I. F. _ 2018, 7,
25193—-25201.

(81) Barcia, P. S.; Guimardes, D.; Mendes, P. A. P,; Silva, J. A. C,;
Guillerm, V.; Chevreau, H.; Serre, C.; Rodrigues, A. E. hisitiitisis
I 2011, 139, 67—73.

(82) Bozbiyik, B.; Duerinck, T.; Lannoeve, ].; De Vos, D. E.; Baron,
G. V,; Denayer, J. F. M. * 2014, 183,
143—149.

(83) Chang, N.; Yan, X.-P. jiinimgi 2012, 1257, 116—124.

(84) Duerinck, T.; Bueno-Perez, R.; Vermoortele, F.; De Vos, D. E.;
Calero, S.; Baron, G. V.; Denayer, J. F. M. il 2013, 117,
12567—12578.

(85) Liu, X.; Demir, N. K; Wy, Z.; Li, K. jiuuniimmin. 2015, 137,
6999—7002.

(86) Moreira, M. A.; Santos, J. C.; Ferreira, A. F. P.; Loureiro, J. M.;
Ragon, F.; Horcajada, P; Shim, K-E; Hwang, Y.-K; Lee, U. H;
Chang, J.-S,; Serre, C.; Rodrigues, A. E. Lguguady 2012, 28, 5715—
5723.

(87) Nik, O. G.; Chen, X. Y.; Kaliaguine, S. iuldtusbumbs 2012, 413-
414, 48—61.

(88) Yang, Q; Wiersum, A. D.; Jobic, H.; Guillerm, V.; Serre, C.;
Llewellyn, P. L.; Maurin, G. il 2011, 115, 13768—13774.

(89) Huang, H,; Zhang, W.; Yang, F.; Wang, B,; Yang, Q; Xie, Y,;
Zhong, C.; L, J-R. iuliutltigenl 2016, 289, 247—-253.

(90) Bae, Y.J; Cho, E. S.; Qiy, F.; Sun, D. T.; Williams, T. E.; Urban,
J.J; Queen, W. L. 2016, 8, 10098—10103.

(91) Chen, L; Ou, J.; Wang, H; Liu, Z.; Ye, M; Zou, H. AinSmiditiah
it 2016, 8, 20292—20300.

(92) Hong, D. H.; Suh, M. P. sissiissd. 2014, 20, 426—434.

(93) Liu, H; He, Y,; Jiao, J.; Bai, D.; Chen, D.-l; Krishna, R.; Chen,
B. (s, 2016, 22, 14988—14997.

(94) Peristyy, A.; Nesterenko, P. N; Das, A;; D’Alessandro, D. M,;
Hilder, E. F.; Arrua, R. D. ey 2016, 52, 5301—-5304.

(95) Wang, C.; Lee, M.; Liu, X.; Wang, B.; Paul Chen, J.; Li, K. Chem,
i 2016, 52, 8369—8872.

(96) Hu, Z.; Castano, L; Wang, S.; Wang, Y.; Peng, Y.; Qian, Y.; Chj,
C.; Wang, X,; Zhao, D. iimisiie. 2016, 16, 2295—2301.

(97) Hu, Z.; Kang, Z.; Qian, Y.; Peng, Y.; Wang, X.; Chi, C.; Zhao, D.
IR 2016, 55, 7933—7940.

(98) Liu, J; Canfield, N; Liu, W. N 2016, 5S,
3823—3832.

(99) Hu, Z.; Nalaparaju, A.; Peng, Y.; Jiang, J.; Zhao, D. jisigminlsi
2016, S5, 1134—1141.

(100) Lee, S.-J; Yoon, T.-U,; Kim, A.-R; Kim, S.-Y.; Cho, K.-H,;
Hwang, Y. K; Yeon, J-W,; Bae, Y.-S. iniuuuiumimm 2016, 320,
513-520.

(101) Healey, K; Liang, W.; Southon, P. D, Church, T. L;
D’Alessandro, D. M. jainSisml 2016, 4, 10816—10819.

(102) Shen, J.; Liu, G.; Huang, K; Li, Q;; Guan, K; Li, Y.; Jin, WL
Mewbr. Sci. 2016, 513, 155—165.

(103) Deria, P.; Gomez-Gualdron, D. A; Bury, W.; Schaef, H. T,;
Wang, T. C,; Thallapally, P. K;; Sarjeant, A. A; Snurr, R. Q.; Hupp, J.
T,; Farha, O. K. i, 2015, 137, 13183—13190.

(104) Gomez-Gualdron, D. A.; Gutov, O. V.; Krungleviciute, V.;
Borah, B.; Mondloch, J. E;; Hupp, J. T.; Yildirim, T.; Farha, O. K;
Snurr, R. Q. (olietmbdaiar 2014, 26, 5632—5639.

1008

(105) Huang, Y,; Qin, W; Li, Z; Li, Y. Delitssheied 2012, 41,
9283-928S.

(106) Wang, T. C.; Bury, W.; Gomez-Gualdron, D. A.; Vermeulen,
N. A; Mondloch, J. E; Deria, P,; Zhang, K; Moghadam, P. Z,;
Sarjeant, A. A;; Snurr, R. Q.; Stoddart, J. F.; Hupp, J. T.; Farha, O. K. L.
iy 2015, 137, 3585—3591.

(107) Wu, H.; Chua, Y. S; Krungleviciute, V.; Tyagi, M.; Chen, P.;
Yildirim, T.; Zhou, W. juiiiay. 2013, 135, 10525—10532.

(108) Ganesh, M.; Hemalatha, P.; Peng, M. M.; Cha, W. S.; Jang, H.
T. S, 2014, 14, 1605—1612.

(109) Gutov, O. V.; Bury, W.; Gomez-Gualdron, D. A,
Krungleviciute, V.; Fairen-Jimenez, D.; Mondloch, J. E.; Sarjeant, A.
A.; Al-Juaid, S. S.; Snurr, R. Q.; Hupp, J. T.; Yildirim, T.; Farha, O. K.
(. 2014, 20, 12389—12393.

(110) Xia, L; Wang, F. il 2016, 444, 186—192.

(111) Rada, Z. H; Abid, H. R;; Shang, J.; Sun, H.; He, Y.; Webley, P.;
Liu, S.; Wang, S. ISR, 2016, 55, 7924—7932.

(112) Qien-@degaard, S.; Bouchevreau, B.; Hylland, K; Wu, L,
Blom, R; Grande, C.; Olsbye, U,; Tilset, M.; Lillerud, K. P. [uorg,
Chem. 2016, 55, 1986—1991.

(113) Naeem, A.; Ting, V. P.; Hintermair, U.; Tian, M.; Telford, R;
Halim, S.; Nowell, H,; Holynska, M.; Teat, S. J.; Scowen, L J.; Nayak,
S. in— 2016, 52, 7826—7829.

(114) Liu, L.; Zhang, J.; Fang, H; Chen, L.; Su, C.-Y. b
2016, 11, 2278—2283.

(115) Gao, W.-Y.; Thiounn, T.; Wojtas, L.; Chen, Y.-S.; Ma, S. Sci,
(il 2016, 59, 980—983.

(116) Chen, T.-H; Schneemann, A.; Fischer, R. A.; Cohen, S. M.
Daltoy Trans. 2016, 45, 3063—3069.

(117) Chen, C.-X.; Wei, Z.; Jiang, J.-J.; Fan, Y.-Z.; Zheng, S.-P.; Cao,
C-C; Li, Y.-H,; Fenske, D.; Su, C.-Y. Ny 2016, 55,
9932-9936.

(118) Alezi, D.; Spanopoulos, I; Tsangarakis, C.; Shkurenko, A;
Adil, K;; Belmabkhout, Y.; O’Keeffe, M.; Eddaoudi, M.; Trikalitis, P. N.
i 2016, 138, 12767—12770.

(119) Meng, X; Gui, B.; Yuan, D.; Zeller, M.; Wang, C. Sgiddy
2016, 2, e1600480.

(120) Mocniak, K. A.; Kubajewska, L; Spillane, D. E. M.; Williams, G.
R.; Morris, R. E. BSGaddu 2015, S, 83648—83656.

(121) Tan, L-L; Li, H; Zhou, Y.; Zhang, Y.; Feng, X; Wang, B;
Yang, Y.-W. Swmall 2015, 11, 3807—3813.

(122) Tan, L.-L;; Song, N.; Zhang, S. X.-A;; Li, H; Wang, B.; Yang,
Y-W. il 2016, 4, 135—140.

(123) Zhu, X;; Gu, J.; Wang, Y.; Li, B.; Li, Y.; Zhao, W.; Shi, J. Chega,
ey 2014, 50, 8779—8782.

(124) Orellana-Tavra, C.; Baxter, E. F.; Tian, T.; Bennett, T. D.;
Slater, N. K. H.; Cheetham, A. K.; Fairen-Jimenez, D. (i
2015, 51, 13878—13881.

(125) Devautour-Vinot, S.; Diaby, S.; da Cunha, D; Serre, C;
Horcajada, P.; Maurin, G. il 2014, 118, 1983—1989.

(126) Liu, J; Yang, Y.; Zhu, W.; Yi, X; Dong, Z.; Xu, X.; Chen, M,;
Yang, K; Lu, G,; Jiang, L,; Liu, Z. Risuesigsials 2016, 97, 1-9.

(127) Wei, Z.; Maganti, M.; Martinez, B.; Vangara, K. K.; Palakurthi,
S.; Luo, Z.; Bashir, S.; Zhou, H.-C,; Liu, J. inesssleislete. 2016, 94,
380—38S.

(128) Wang, W.; Wang, L.; Li, Z,; Xie, Z. inniy. 2016, S2,
5402—5408S.

(129) Filippousi, M.; Turner, S.; Leus, K; Siafaka, P. L; Tseligka, E.
D.; Vandichel, M.; Nanaki, S. G.; Vizirianakis, L. S.; Bikiaris, D. N.; Van
Der Voort, P.; Van Tendeloo, G. il 2016, 509, 208—218.

(130) Lu, K; He, C; Lin, W. jiuunimmion. 2014, 136, 16712—
16715.

(131) de Krafft, K. E.; Boyle, W. S.; Burk, L. M.; Zhou, O. Z.; Lin, W.
iy 2012, 22, 18139—18144.

(132) Tan, L.-L; Song, N,; Zhang, S.-X.-A; Li, H.,; Wang, B.; Yang,
YW, i 2016, 4, 135—140.

(133) Abney, C. W.; Taylor-Pashow, K. M. L,; Russell, S. R;; Chen,
Y.; Samantaray, R;; Lockard, J. V,; Lin, W. ilsuemldsisy 2014, 26,
5231-5243.

DOI: 10.1021/acscatal.6b02923
ACS Catal. 2017, 7, 997—1014


http://dx.doi.org/10.1021/acscatal.6b02923
http://pubs.acs.org/action/showLinks?system=10.1021%2Facsami.5b08964&coi=1%3ACAS%3A528%3ADC%252BC2MXhs1Cht7%252FK&citationId=p_n_216_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.5b02257&coi=1%3ACAS%3A280%3ADC%252BC28jitlaqtA%253D%253D&citationId=p_n_310_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.5b02257&coi=1%3ACAS%3A280%3ADC%252BC28jitlaqtA%253D%253D&citationId=p_n_310_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.iecr.5b04568&coi=1%3ACAS%3A528%3ADC%252BC28XitVygsbs%253D&citationId=p_n_265_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5TB01789K&coi=1%3ACAS%3A528%3ADC%252BC2MXhvVyqsbrL&citationId=p_n_338_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.snb.2015.08.082&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVKksrbO&citationId=p_n_213_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.cgd.6b00076&coi=1%3ACAS%3A528%3ADC%252BC28XksVGrsb0%253D&citationId=p_n_262_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.6b08176&coi=1%3ACAS%3A528%3ADC%252BC28XhsVyqtLzK&citationId=p_n_328_1
http://pubs.acs.org/action/showLinks?pmid=25919865&crossref=10.1002%2Fsmll.201500155&coi=1%3ACAS%3A528%3ADC%252BC2MXnt1WhsLg%253D&citationId=p_n_335_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5TA03361F&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFKrsr7K&citationId=p_n_203_1
http://pubs.acs.org/action/showLinks?pmid=27082322&crossref=10.1364%2FOL.41.001696&coi=1%3ACAS%3A280%3ADC%252BC28bgsFGjsQ%253D%253D&citationId=p_n_210_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjp202633t&coi=1%3ACAS%3A528%3ADC%252BC3MXnvValu7Y%253D&citationId=p_n_238_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201604023&coi=1%3ACAS%3A528%3ADC%252BC28XhtFKmt7zF&citationId=p_n_325_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5RA14011K&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFGku77I&citationId=p_n_332_1
http://pubs.acs.org/action/showLinks?pmid=26727287&crossref=10.1039%2FC5CC09029F&coi=1%3ACAS%3A528%3ADC%252BC2MXitVagtb%252FM&citationId=p_n_200_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjp402294h&coi=1%3ACAS%3A528%3ADC%252BC3sXotFWhtr4%253D&citationId=p_n_228_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.memsci.2012.04.003&coi=1%3ACAS%3A528%3ADC%252BC38XhtFWnurvI&citationId=p_n_235_1
http://pubs.acs.org/action/showLinks?pmid=26765588&crossref=10.1039%2FC5DT04316F&coi=1%3ACAS%3A528%3ADC%252BC28XhsFWrug%253D%253D&citationId=p_n_322_1
http://pubs.acs.org/action/showLinks?pmid=26765588&crossref=10.1039%2FC5DT04316F&coi=1%3ACAS%3A528%3ADC%252BC28XhsFWrug%253D%253D&citationId=p_n_322_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6TA04160D&coi=1%3ACAS%3A528%3ADC%252BC28XhtFSgtbbN&citationId=p_n_277_1
http://pubs.acs.org/action/showLinks?pmid=22920300&crossref=10.1016%2Fj.chroma.2012.07.097&coi=1%3ACAS%3A528%3ADC%252BC38XhtlSgtrvP&citationId=p_n_225_1
http://pubs.acs.org/action/showLinks?pmid=27597151&crossref=10.1016%2Fj.jhazmat.2016.08.057&coi=1%3ACAS%3A528%3ADC%252BC28XhsFymtLnN&citationId=p_n_274_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjp409753d&coi=1%3ACAS%3A528%3ADC%252BC2cXlslCjsQ%253D%253D&citationId=p_n_347_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2013.07.035&coi=1%3ACAS%3A528%3ADC%252BC3sXhs1yitL3P&citationId=p_n_222_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.5b02312&coi=1%3ACAS%3A528%3ADC%252BC28XhtVKisrc%253D&citationId=p_n_271_1
http://pubs.acs.org/action/showLinks?pmid=26213904&crossref=10.1039%2FC5CC05237H&coi=1%3ACAS%3A528%3ADC%252BC2MXht1Sqs7rK&citationId=p_n_344_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facsami.6b06225&coi=1%3ACAS%3A528%3ADC%252BC28XhtFOkurfI&citationId=p_n_247_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facsami.6b06225&coi=1%3ACAS%3A528%3ADC%252BC28XhtFOkurfI&citationId=p_n_247_1
http://pubs.acs.org/action/showLinks?pmid=22763859&crossref=10.1039%2Fc2dt30950e&coi=1%3ACAS%3A528%3ADC%252BC38XhtVCmurrN&citationId=p_n_289_1
http://pubs.acs.org/action/showLinks?pmid=24967656&crossref=10.1039%2FC4CC02570A&coi=1%3ACAS%3A528%3ADC%252BC2cXhtVGnsLrN&citationId=p_n_341_1
http://pubs.acs.org/action/showLinks?pmid=24967656&crossref=10.1039%2FC4CC02570A&coi=1%3ACAS%3A528%3ADC%252BC2cXhtVGnsLrN&citationId=p_n_341_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcm501894h&coi=1%3ACAS%3A528%3ADC%252BC2cXhsVCqur3I&citationId=p_n_369_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facsami.6b01299&coi=1%3ACAS%3A528%3ADC%252BC28XlvVyqsbk%253D&citationId=p_n_244_1
http://pubs.acs.org/action/showLinks?pmid=27493996&crossref=10.1126%2Fsciadv.1600480&citationId=p_n_331_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcm502304e&coi=1%3ACAS%3A528%3ADC%252BC2cXhsFCjtrnE&citationId=p_n_286_1
http://pubs.acs.org/action/showLinks?pmid=27235556&crossref=10.1016%2Fj.ijpharm.2016.05.048&coi=1%3ACAS%3A528%3ADC%252BC28XpsVygtbc%253D&citationId=p_n_359_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5TB01789K&coi=1%3ACAS%3A528%3ADC%252BC2MXhvVyqsbrL&citationId=p_n_366_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fla3004118&coi=1%3ACAS%3A528%3ADC%252BC38XjsFehtrg%253D&citationId=p_n_234_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.cej.2015.12.100&coi=1%3ACAS%3A528%3ADC%252BC28XitFCjtw%253D%253D&citationId=p_n_241_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.iecr.5b04061&coi=1%3ACAS%3A528%3ADC%252BC2MXitVagsL%252FM&citationId=p_n_307_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b08860&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFanurbJ&citationId=p_n_283_1
http://pubs.acs.org/action/showLinks?pmid=27009757&crossref=10.1039%2FC6CC01048B&coi=1%3ACAS%3A528%3ADC%252BC28XktFChtrg%253D&citationId=p_n_356_1
http://pubs.acs.org/action/showLinks?pmid=23049169&crossref=10.1039%2Fc2jm32299d&coi=1%3ACAS%3A528%3ADC%252BC38XhtF2hurfM&citationId=p_n_363_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b02276&coi=1%3ACAS%3A528%3ADC%252BC2MXptFajs7g%253D&citationId=p_n_231_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.ica.2016.01.039&coi=1%3ACAS%3A528%3ADC%252BC28XitlyqsLg%253D&citationId=p_n_304_1
http://pubs.acs.org/action/showLinks?pmid=27347806&crossref=10.1039%2FC6CC02317G&coi=1%3ACAS%3A528%3ADC%252BC28XhtVCltbfF&citationId=p_n_259_1
http://pubs.acs.org/action/showLinks?pmid=27347806&crossref=10.1039%2FC6CC02317G&coi=1%3ACAS%3A528%3ADC%252BC28XhtVCltbfF&citationId=p_n_259_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.memsci.2016.04.045&coi=1%3ACAS%3A528%3ADC%252BC28XntFyisro%253D&citationId=p_n_280_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.memsci.2016.04.045&coi=1%3ACAS%3A528%3ADC%252BC28XntFyisro%253D&citationId=p_n_280_1
http://pubs.acs.org/action/showLinks?crossref=10.1139%2Fcjc-2015-0370&coi=1%3ACAS%3A528%3ADC%252BC28XnsF2gsw%253D%253D&citationId=p_n_353_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fejic.201600261&coi=1%3ACAS%3A528%3ADC%252BC28XhtValtb3M&citationId=p_n_207_1
http://pubs.acs.org/action/showLinks?pmid=25123293&crossref=10.1002%2Fchem.201402895&coi=1%3ACAS%3A528%3ADC%252BC2cXhtlOmurnO&citationId=p_n_301_1
http://pubs.acs.org/action/showLinks?pmid=27001931&crossref=10.1039%2FC6CC00111D&coi=1%3ACAS%3A528%3ADC%252BC28XksVajtLs%253D&citationId=p_n_256_1
http://pubs.acs.org/action/showLinks?coi=1%3ACAS%3A528%3ADC%252BC2cXhvFyqur%252FI&citationId=p_n_298_1
http://pubs.acs.org/action/showLinks?pmid=27155362&crossref=10.1016%2Fj.biomaterials.2016.04.034&coi=1%3ACAS%3A528%3ADC%252BC28XmvFyhsbg%253D&citationId=p_n_350_1
http://pubs.acs.org/action/showLinks?pmid=27709152&crossref=10.1039%2FC6CC04997D&coi=1%3ACAS%3A528%3ADC%252BC28Xht12ltL7M&citationId=p_n_204_1
http://pubs.acs.org/action/showLinks?pmid=27595867&crossref=10.1002%2Fchem.201602892&coi=1%3ACAS%3A528%3ADC%252BC28XhsVOqsbnK&citationId=p_n_253_1
http://pubs.acs.org/action/showLinks?crossref=10.1007%2Fs11426-016-0071-8&coi=1%3ACAS%3A528%3ADC%252BC28XhtFyntrrP&citationId=p_n_319_1
http://pubs.acs.org/action/showLinks?crossref=10.1007%2Fs11426-016-0071-8&coi=1%3ACAS%3A528%3ADC%252BC28XhtFyntrrP&citationId=p_n_319_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja404514r&coi=1%3ACAS%3A528%3ADC%252BC3sXhtValsLrL&citationId=p_n_295_1
http://pubs.acs.org/action/showLinks?pmid=24390910&crossref=10.1002%2Fchem.201303801&coi=1%3ACAS%3A528%3ADC%252BC3sXhvFOmtL3K&citationId=p_n_250_1
http://pubs.acs.org/action/showLinks?pmid=27332669&crossref=10.1002%2Fasia.201600698&coi=1%3ACAS%3A528%3ADC%252BC28Xht1agu7vN&citationId=p_n_316_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja512973b&coi=1%3ACAS%3A528%3ADC%252BC2MXjsFCgsbc%253D&citationId=p_n_292_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja512973b&coi=1%3ACAS%3A528%3ADC%252BC2MXjsFCgsbc%253D&citationId=p_n_292_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2010.10.019&coi=1%3ACAS%3A528%3ADC%252BC3cXhsFegsrnK&citationId=p_n_219_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2010.10.019&coi=1%3ACAS%3A528%3ADC%252BC3cXhsFegsrnK&citationId=p_n_219_1
http://pubs.acs.org/action/showLinks?pmid=27242066&crossref=10.1039%2FC6CC03787A&coi=1%3ACAS%3A528%3ADC%252BC28XotF2msLc%253D&citationId=p_n_313_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.iecr.5b04739&coi=1%3ACAS%3A528%3ADC%252BC28Xjt1yguro%253D&citationId=p_n_268_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja508679h&coi=1%3ACAS%3A528%3ADC%252BC2cXhvFCisbjL&citationId=p_n_362_1

ACS Catalysis

(134) Auduy, C. O.; Nguyen, H. G. T.; Chang, C.-Y.; Katz, M. J.; Mao,
L.; Farha, O. K; Hupp, J. T.; Nguyen, S. T. Ghgidmsai. 2016, 7, 6492—
6498.

(135) Banerjee, D.; Xu, W.; Nie, Z.; Johnson, L. E. V.; Coghlan, C.;
Sushko, M. L,; Kim, D.; Schweiger, M. J.; Kruger, A. A.; Doonan, C. J;
Thallapally, P. K. ksgsgminligigs. 2016, 55, 8241—8243.

(136) Carboni, M.; Abney, C. W.; Liu, S.; Lin, W. hgiimSai. 2013, 4,
2396—2402.

(137) DeCoste, J. B.; Browe, M. A.;; Wagner, G. W.; Rossin, J. A;
Peterson, G. W. SinnsnSammm. 2015, 51, 12474—12477.

(138) DeCoste, J. B.; Peterson, G. W. (ahgimBey 2014, 114, 5695—
727.

(139) Ebrahim, A. M; Bandosz, T. _

2013, 5, 10565—10573.

(140) Ebrahim, A. M.; Bandosz, T. _
2014, 188, 149—162.

(141) Ebrahim, A. M.; Levasseur, B.; Bandosz, T. jussiigiisis 2013,
29, 168—174.

(142) Howarth, A. J,; Katz, M. J.; Wang, T. C; Platero-Prats, A. E,;
Chapman, K. W.; Hupp, J. T.; Farha, O. K. il 2015,
137, 7488—7494.

(143) Huang, L.; He, M.; Chen, B.; Hu, B. juiiumiism 2016, 4,
5159-5166.

(144) Jasuja, H.; Peterson, G. W.; Decoste, ]J. B.; Browe, M. A,;
Walton, K. S. u 2015, 124, 118—124.

(145) Luo, B.-C; Yuan, L.-Y.; Chai, Z.-F.; Shi, W.-Q,; Tang, Q_L
i, Chem. 2016, 307, 269—276.

(146) Nickerl, G.; Leistner, M.; Helten, S.; Bon, V.; Senkovska, L;
Kaskel, S. 2014, 1, 325—330.

(147) Peterson, G. W.; DeCoste, J. B.; Fatollahi-Fard, F.; Britt, D. K.

. 2014, 53, 701—707.

(148) Peterson, G. W.; Mahle, J. J.; DeCoste, J. B.; Gordon, W. O.;
Rossin, J. A. . 2016, 55, 6235—6238.

(149) Wang, B;; Lv, X. L; Feng, D.; Xie, L. H.; Zhang, J.; Li, M.; Xie,
Y,; Li, J. R; Zhou, H. C. iy 2016, 138, 6204—6216.

(150) Wang, C.; Liu, X; Chen, J. P,; Li, K. SciuBeg. 2015, 5, 16613

(151) Yuan, S.; Qin, J. S;; Zou, L,; Chen, Y. P.; Wang, X.; Zhang, Q;
Zhou, H. C. s, 2016, 138, 6636—6642.

(152) Zhu, X; Li, B; Yang, J; Li, Y.; Zhao, W; Shi, J.; Gu, J. ACS

2015, 7, 223-231.

(153) Hasan, Z.; Khan, N. A; Jhung, S. H. (gleueeliuged 2016, 284,
1406—1413.

(154) Yin, N; Wang, K; Wang, L,; Li, Z. (elstltiged 2016, 306,
619—628.

(155) Howarth, A. J.; Wang, T. C.; Al-Juaid, S. S.; Aziz, S. G.; Hupp,
J. T.; Farha, O. K. ki 2016, 45, 93—97.

(156) He, J.; Cai, X;; Chen, K; Li, Y,; Zhang, K; Jin, Z.; Meng, F.;
Liu, N.; Wang, X,; Kong, L.; Huang, X; Liu, J. | NNRRNEGG
2016, 484, 162—172.

(157) Lin, K-Y. A;; Liu, Y.-T.; Chen, S.-Y. |GG
2016, 461, 79—87.

(158) Li, B.; Zhu, X.; Hu, K;; Li, Y.; Feng, J.; Shi, J; Gu, J. ki
Mater. 2016, 302, 57—64.

(159) Lan, X;; Zhang, H; Bai, P.; Guo, X. | NG
Mater. 2016, 231, 40—46.

(160) Zhao, X; Liu, D.; Huang, H.; Zhang, W.; Yang, Q.; Zhong, C.

Mater. 2014, 185, 72—78.
(161) Jakobsen, S.; Gianolio, D.; Wragg, D. S; Nilsen, M. H,;

Emerich, H.; Bordiga, S.; Lamberti, C.; Olsbye, U.; Tilset, M.; Lillerud,
v I -0 5, 125125,

(162) Abid, H. R;; Pham, G. H.; Ang, H--M.; Tade, M. O.; Wang, S. L.

i Sci. 2012, 366, 120—124.

(163) Abid, H. R; Shang, J.; Ang, H.-M.; Wang, S. it
Mater. 2013, 4, 72—82.

(164) Babarao, R.; Jiang, Y.; Medhekar, N. V. i 2013,
117, 26976—26987.

(165) Cavka, J. H,; Grande, C. A.; Mondino, G.; Blom, R. [udExg
(it 2014, 53, 15500—15507.

1009

(166) Deria, P.; Mondloch, J. E.; Tylianakis, E.; Ghosh, P.; Bury, W.;
Snurr, R. Q;; Hupp, J. T.; Farha, O. K. jnninniiiay 2013, 135,
16801—16804.

(167) Andersen, A.; Divekar, S.; Dasgupta, S; Cavka, J. H.; Aarti;
Nanoti, A.; Spjelkavik, A.; Goswami, A. N.; Garg, M. O.; Blom, R.
Eugrgy Procedia 2013, 37, 33—39.

(168) Ethiraj, J.; Albanese, E.; Civalleri, B.; Vitillo, J. G.; Bonino, F.;
Chavan, S.; Shearer, G. C.; Lillerud, K. P.; Bordiga, S. il
2014, 7, 3382—3388.

(169) Gutov, O. V.; Molina, S.; Escudero-Adan, E. C.; Shafir, A.
(Sl 2016, 22, 13582—13587.

(170) Hon Lau, C.; Babarao, R; Hill, M. R. innsism. 2013,
49, 3634—3636.

(171) Hu, Z.; Khurana, M.; Seah, Y. H.; Zhang, M.; Guo, Z.; Zhao, D.

i 2015, 124, 61—69.

(172) Hu, Z; Peng, Y,; Kang, Z; Qian, Y.; Zhao, D. jussgesialtss.
2015, 54, 4862—4868.

(173) Jasuja, H.; Zang, J.; Sholl, D. S.; Walton, K. S. juilinsii
2012, 116, 23526—23532.

(174) Liang, W.; Babarao, R;; Murphy, M. J.; D’Alessandro, D. M,
Daltay Trans. 2015, 44, 1516—1519.

(175) Lin Foo, M.; Horike, S.; Fukushima, T.; Hijikata, Y.; Kubota,
Y.; Takata, M.; Kitagawa, S. instinusesies. 2012, 41, 13791—-13794.

(176) Liu, Y; Wang, Z. U; Zhou, H-C. |G
Lechual 2012, 2, 239—259.

(177) Prakash, M.; Jobic, H; Ramsahye, N. A; Nouar, F;
Damasceno Borges, D.; Serre, C.; Maurin, G. jiiniissmd 2015,
119, 23978—23989.

(178) Sk, M.; Grzywa, M.; Volkmer, D.; Biswas, S. it
20185, 232, 221-227.

(179) Sumida, K; Rogow, D. L.,; Mason, J. A;; McDonald, T. M;;
Bloch, E. D.; Herm, Z. R.; Bae, T.-H,; Long, J. R. (ahiieley. 2012,
112, 724-781.

(180) Taddei, M,; Costantino, F.; Marmottini, F.; Comotti, A,
Sozzani, P.; Vivani, R. i 2014, S0, 14831—14834.

(181) Thétiot, F.; Duhayon, C.; Venkatakrishnan, T. S.; Sutter, L.P,

Des. 2008, 8, 1870—1877.

(182) Vieira Soares, C.; Damasceno Borges, D.; Wiersum, A;
Martineau, C.; Nouar, F.; Llewellyn, P. L.; Ramsahye, N. A,; Serre, C.;
Maurin, G.; Leitio, A. A. i 2016, 120, 7192—7200.

(183) Wu, D.; Maurin, G.; Yang, Q.; Serre, C.; Jobic, H.; Zhong, C. L
Adiasialiag. A 2014, 2, 1657—1661.

(184) Xu, W,; Ding, Q.; Sang, P.; Xu, J.; Shi, Z.; Zhao, L.; Chi, Y,;
Guo, W. it 2015, 119, 21943—21951.

(185) Xydias, P.; Spanopoulos, I; Klontzas, E.; Froudakis, G. E.;
Trikalitis, P. N. fugtgmiahais. 2014, 53, 679—681.

(186) Yang, Q.; Guillerm, V.; Ragon, F.; Wiersum, A. D.; Llewellyn,
P. L; Zhong, C; Devic, T.; Serre, C; Maurin, G. i
2012, 48, 9831—-9833.

(187) Yang, Q.; Vaesen, S.; Ragon, F.; Wiersum, A. D.; Wu, D.; Lago,
A,; Devic, T.; Martineau, C.; Taulelle, F.; Llewellyn, P. L.; Jobic, H,;
Zhong, C; Serre, C.; De Weireld, G.; Maurin, G. | NG
2013, 52, 10316—10320.

(188) Yu, J; Balbuena, P. B. | N NN 2015, 3,
117—-124.

(189) Zhang, W.; Huang, H.; Zhong, C.; Liu, D. il i
Phys. 2012, 14, 2317-2325.

(190) DeCoste, J. B.; Demasky, T. J.; Katz, M. J.; Farha, O. K.; Hupp,
J. T. New J. Chem 2018, 39, 2396—2399.

(191) Feng, D,; Jiang, H.-L,; Chen, Y.-P.; Gu, Z.-Y.; Wei, Z,; Zhou,
H.-C. tigmishass. 2013, 52, 12661—12667.

(192) Nguyen, H. G. T.; Schweitzer, N. M; Chang, C.-Y.; Drake, T.
L.; So, M. C,; Stair, P. C,; Farha, O. K; Hupp, J. T.; Nguyen, S. T. ACS
Catal 2014, 4, 2496—2500.

(193) Jiang, J; Gandara, F.; Zhang, Y.-B; Na, K; Yaghi, O. M,;
Klemperer, W. G. inninuniimmiay 2014, 136, 12844—12847.

(194) Yee, K.-K;; Wong, Y.-L.; Zha, M.; Adhikari, R. Y.; Tuominen,
M. T, He, J,; Xu, Z. i, 2015, 51, 10941—10944.

DOI: 10.1021/acscatal.6b02923
ACS Catal. 2017, 7, 997—1014


http://dx.doi.org/10.1021/acscatal.6b02923
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.jpcc.6b01428&coi=1%3ACAS%3A528%3ADC%252BC28XksVGrs78%253D&citationId=p_n_508_1
http://pubs.acs.org/action/showLinks?pmid=25482606&crossref=10.1039%2FC4DT03183K&coi=1%3ACAS%3A528%3ADC%252BC2cXitVSitr7M&citationId=p_n_484_1
http://pubs.acs.org/action/showLinks?pmid=25482606&crossref=10.1039%2FC4DT03183K&coi=1%3ACAS%3A528%3ADC%252BC2cXitVSitr7M&citationId=p_n_484_1
http://pubs.acs.org/action/showLinks?pmid=27610471&crossref=10.1016%2Fj.jcis.2016.08.074&coi=1%3ACAS%3A528%3ADC%252BC28XhsVOhtb7E&citationId=p_n_432_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcg700971n&citationId=p_n_505_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcg700971n&citationId=p_n_505_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjp308657x&coi=1%3ACAS%3A528%3ADC%252BC38XhsV2qs73J&citationId=p_n_481_1
http://pubs.acs.org/action/showLinks?pmid=25325082&crossref=10.1039%2FC4CC06223J&coi=1%3ACAS%3A528%3ADC%252BC2cXhslCisL7I&citationId=p_n_502_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fie500421h&coi=1%3ACAS%3A528%3ADC%252BC2cXls1Sksbc%253D&citationId=p_n_457_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fie500421h&coi=1%3ACAS%3A528%3ADC%252BC2cXls1Sksbc%253D&citationId=p_n_457_1
http://pubs.acs.org/action/showLinks?pmid=26062539&crossref=10.1039%2FC5CC03943F&coi=1%3ACAS%3A528%3ADC%252BC2MXpt1SjtL4%253D&citationId=p_n_544_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcr2003272&coi=1%3ACAS%3A528%3ADC%252BC3MXhs12hsLzE&citationId=p_n_499_1
http://pubs.acs.org/action/showLinks?crossref=10.1103%2FPhysRevB.86.125429&coi=1%3ACAS%3A528%3ADC%252BC38Xhs1Wmu7jE&citationId=p_n_447_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjp409361j&coi=1%3ACAS%3A528%3ADC%252BC3sXhvV2rt7fJ&citationId=p_n_454_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja507119n&coi=1%3ACAS%3A528%3ADC%252BC2cXhsVCnu7%252FN&citationId=p_n_541_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.jssc.2015.09.034&citationId=p_n_496_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2013.11.002&coi=1%3ACAS%3A528%3ADC%252BC3sXhvFylsr7K&citationId=p_n_444_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2013.11.002&coi=1%3ACAS%3A528%3ADC%252BC3sXhvFylsr7K&citationId=p_n_444_1
http://pubs.acs.org/action/showLinks?crossref=10.1080%2F19475411.2012.688773&coi=1%3ACAS%3A528%3ADC%252BC3sXkvFOqsLo%253D&citationId=p_n_451_1
http://pubs.acs.org/action/showLinks?crossref=10.1080%2F19475411.2012.688773&coi=1%3ACAS%3A528%3ADC%252BC3sXkvFOqsLo%253D&citationId=p_n_451_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fic402430n&coi=1%3ACAS%3A528%3ADC%252BC3sXhvFyrtrnP&citationId=p_n_517_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.jpcc.5b07253&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFCjtbrL&citationId=p_n_493_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fla302869m&coi=1%3ACAS%3A528%3ADC%252BC38XhvVCrurfL&citationId=p_n_389_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2016.05.023&coi=1%3ACAS%3A528%3ADC%252BC28XptVyhsbo%253D&citationId=p_n_441_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2016.05.023&coi=1%3ACAS%3A528%3ADC%252BC28XptVyhsbo%253D&citationId=p_n_441_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.jpcc.5b04641&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVGjsbzL&citationId=p_n_514_1
http://pubs.acs.org/action/showLinks?pmid=27482849&crossref=10.1002%2Fchem.201600898&coi=1%3ACAS%3A528%3ADC%252BC28Xht1ygsbnM&citationId=p_n_469_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fghg.1296&coi=1%3ACAS%3A528%3ADC%252BC38XhvVahsbvN&citationId=p_n_490_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fghg.1296&coi=1%3ACAS%3A528%3ADC%252BC38XhvVahsbvN&citationId=p_n_490_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.6b03263&coi=1%3ACAS%3A528%3ADC%252BC28XntlCmsrs%253D&citationId=p_n_417_1
http://pubs.acs.org/action/showLinks?pmid=26146024&crossref=10.1039%2FC5CC03780H&coi=1%3ACAS%3A280%3ADC%252BC28%252Fgt1WksQ%253D%253D&citationId=p_n_379_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2014.01.009&coi=1%3ACAS%3A528%3ADC%252BC2cXivVCiu7Y%253D&citationId=p_n_386_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC3TA13651E&coi=1%3ACAS%3A528%3ADC%252BC2cXosVOnsQ%253D%253D&citationId=p_n_511_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC3TA13651E&coi=1%3ACAS%3A528%3ADC%252BC2cXosVOnsQ%253D%253D&citationId=p_n_511_1
http://pubs.acs.org/action/showLinks?pmid=25302675&crossref=10.1002%2Fcssc.201402694&coi=1%3ACAS%3A528%3ADC%252BC2cXitVCiu7nF&citationId=p_n_466_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fie403366d&coi=1%3ACAS%3A528%3ADC%252BC3sXhvFGisrnI&citationId=p_n_407_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc3sc50230a&coi=1%3ACAS%3A528%3ADC%252BC3sXntV2jsrs%253D&citationId=p_n_376_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fam402305u&coi=1%3ACAS%3A528%3ADC%252BC3sXhsFOjurzF&citationId=p_n_383_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.egypro.2013.05.082&coi=1%3ACAS%3A528%3ADC%252BC3sXhsVSntb3O&citationId=p_n_463_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.egypro.2013.05.082&coi=1%3ACAS%3A528%3ADC%252BC3sXhsVSntb3O&citationId=p_n_463_1
http://pubs.acs.org/action/showLinks?pmid=22241397&crossref=10.1039%2Fc2cp23839j&coi=1%3ACAS%3A528%3ADC%252BC38Xht1SltLo%253D&citationId=p_n_529_1
http://pubs.acs.org/action/showLinks?pmid=22241397&crossref=10.1039%2Fc2cp23839j&coi=1%3ACAS%3A528%3ADC%252BC38Xht1SltLo%253D&citationId=p_n_529_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc3qi00093a&coi=1%3ACAS%3A528%3ADC%252BC2cXmtFSksbc%253D&citationId=p_n_404_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.6b01004&coi=1%3ACAS%3A528%3ADC%252BC28Xht1ynsb%252FK&citationId=p_n_373_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja408959g&coi=1%3ACAS%3A528%3ADC%252BC3sXhslSqtLjK&citationId=p_n_460_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fsc500607y&coi=1%3ACAS%3A528%3ADC%252BC2cXhvFamtbjE&citationId=p_n_526_1
http://pubs.acs.org/action/showLinks?crossref=10.1007%2Fs10967-015-4108-3&coi=1%3ACAS%3A528%3ADC%252BC2MXlvVCnsLo%253D&citationId=p_n_401_1
http://pubs.acs.org/action/showLinks?crossref=10.1007%2Fs10967-015-4108-3&coi=1%3ACAS%3A528%3ADC%252BC2MXlvVCnsLo%253D&citationId=p_n_401_1
http://pubs.acs.org/action/showLinks?pmid=26599527&crossref=10.1039%2FC5DT04163E&coi=1%3ACAS%3A528%3ADC%252BC2MXhvVCqurrI&citationId=p_n_429_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.ces.2014.08.050&coi=1%3ACAS%3A528%3ADC%252BC2cXhsFShs7nL&citationId=p_n_398_1
http://pubs.acs.org/action/showLinks?pmid=23788267&crossref=10.1002%2Fanie.201302682&coi=1%3ACAS%3A528%3ADC%252BC3sXpvVektLc%253D&citationId=p_n_523_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.5b00435&coi=1%3ACAS%3A528%3ADC%252BC2MXnsFOns7k%253D&citationId=p_n_478_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.cej.2016.07.064&coi=1%3ACAS%3A528%3ADC%252BC28XhtlSmurbK&citationId=p_n_426_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6TA00343E&coi=1%3ACAS%3A528%3ADC%252BC28Xjslyrtr0%253D&citationId=p_n_395_1
http://pubs.acs.org/action/showLinks?pmid=22932495&crossref=10.1039%2Fc2cc34714h&coi=1%3ACAS%3A528%3ADC%252BC38XhtleitrzE&citationId=p_n_520_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.ces.2014.09.032&coi=1%3ACAS%3A528%3ADC%252BC2cXhs1KmtbbN&citationId=p_n_475_1
http://pubs.acs.org/action/showLinks?pmid=26559001&crossref=10.1038%2Fsrep16613&coi=1%3ACAS%3A528%3ADC%252BC2MXhvVOrur3J&citationId=p_n_416_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.cej.2015.08.087&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVeqtL3M&citationId=p_n_423_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b03904&coi=1%3ACAS%3A528%3ADC%252BC2MXovVSntr8%253D&citationId=p_n_392_1
http://pubs.acs.org/action/showLinks?pmid=23482924&crossref=10.1039%2Fc3cc40470f&coi=1%3ACAS%3A528%3ADC%252BC3sXltl2lsr4%253D&citationId=p_n_472_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcs5001448&coi=1%3ACAS%3A528%3ADC%252BC2cXptVahsLs%253D&citationId=p_n_538_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcs5001448&coi=1%3ACAS%3A528%3ADC%252BC2cXptVahsLs%253D&citationId=p_n_538_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.6b01663&coi=1%3ACAS%3A528%3ADC%252BC28XmtF2lsLk%253D&citationId=p_n_413_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fam5059074&coi=1%3ACAS%3A528%3ADC%252BC2cXitFehsbrO&citationId=p_n_420_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fam5059074&coi=1%3ACAS%3A528%3ADC%252BC2cXitFehsbrO&citationId=p_n_420_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcr4006473&coi=1%3ACAS%3A280%3ADC%252BC2cnlt1KltQ%253D%253D&citationId=p_n_382_1
http://pubs.acs.org/action/showLinks?pmid=22014395&crossref=10.1016%2Fj.jcis.2011.09.060&coi=1%3ACAS%3A528%3ADC%252BC3MXhsVWltbnE&citationId=p_n_448_1
http://pubs.acs.org/action/showLinks?pmid=22014395&crossref=10.1016%2Fj.jcis.2011.09.060&coi=1%3ACAS%3A528%3ADC%252BC3MXhsVWltbnE&citationId=p_n_448_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fic4018536&coi=1%3ACAS%3A528%3ADC%252BC3sXhs1Kjsr7F&citationId=p_n_535_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201601782&coi=1%3ACAS%3A528%3ADC%252BC28XlvVaqtb0%253D&citationId=p_n_410_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6SC00490C&coi=1%3ACAS%3A528%3ADC%252BC28XpvFeju7o%253D&citationId=p_n_372_1
http://pubs.acs.org/action/showLinks?pmid=26444487&crossref=10.1016%2Fj.jhazmat.2015.09.040&coi=1%3ACAS%3A528%3ADC%252BC2MXhs1Siu7jM&citationId=p_n_438_1
http://pubs.acs.org/action/showLinks?pmid=26444487&crossref=10.1016%2Fj.jhazmat.2015.09.040&coi=1%3ACAS%3A528%3ADC%252BC2MXhs1Siu7jM&citationId=p_n_438_1
http://pubs.acs.org/action/showLinks?coi=1%3ACAS%3A528%3ADC%252BC2MXjvFGqtg%253D%253D&citationId=p_n_532_1
http://pubs.acs.org/action/showLinks?pmid=22858891&crossref=10.1039%2Fc2dt31195j&coi=1%3ACAS%3A280%3ADC%252BC38fltF2juw%253D%253D&citationId=p_n_487_1
http://pubs.acs.org/action/showLinks?pmid=26397913&crossref=10.1016%2Fj.jcis.2015.08.061&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFant7%252FP&citationId=p_n_435_1

ACS Catalysis

(195) Mondloch, J. E.; Katz, M. J.; Isley, W. C., III; Ghosh, P.; Liao,
P.; Bury, W.; Wagner, G. W.; Hall, M. G.; De Coste, ]. B.; Peterson, G.
W.; Snurr, R. Q.; Cramer, C. J; Hupp, J. T.; Farha, O. K. Nebehdgiss
2015, 14, 512—516.

(196) Zhang, T.; Manna, K; Lin, W. juniniimmiiss 2016, 138,
3241—-3249.

(197) Thacker, N. C,; Lin, Z.; Zhang, T.; Gilhula, J. C.; Abney, C. W.;
Lin, W. jnnimmtimian. 2016, 138, 3501—3509.

(198) Rimoldi, M.; Nakamura, A.; Vermeulen, N. A.; Henkelis, J. J.;
Blackburn, A. K;; Hupp, J. T.; Stoddart, J. F.; Farha, O. K. GhgieSai.
2016, 7, 4980—4984.

(199) Arrozi, U. S. F.; Wijaya, H. W.; Patah, A,; Permana, Y. Apgl,
Gatal 4 2015, 506, 77—84.

(200) Doan, T. L. H; Dao, T. Q; Tran, H. N; Tran, P. H.; Le, T. N.
Daltag Trans. 2016, 45, 7875—7880.

(201) Malonzo, C. D.; Shaker, S. M.; Ren, L, Prinslow, S. D.;
Platero-Prats, A. E.; Gallington, L. C.; Borycz, J.; Thompson, A. B;
Wang, T. C; Farha, O. K; Hupp, J. T;; Ly, C. C,; Chapman, K. W,;
Myers, J. C.; Penn, R. L,; Gagliardi, L.; Tsapatsis, M.; Stein, A. L Az,
(aldiiimsas 2016, 138, 27392748,

(202) Moon, S.-Y,; Howarth, A. J; Wang, T.; Vermeulen, N. A;
Hupp, J. T.; Farha, O. K. sty 2016, 52, 3438—3441.

(203) Uzarevic, K.;; Wang, T. C.; Moon, S.-Y.; Fidelli, A. M.; Hupp, J.
T.; Farha, O. K;; Friscic, T. inniams 2016, 52, 2133—2136.

(204) Vermoortele, F.; Ameloot, R.; Vimont, A.; Serre, C.; De Vos,
D. St 2011, 47, 1521-1523.

(205) Gutov, O. V.; Hevia, M. G.; Escudero-Adan, E. C.; Shafir, A.
Luorg. Chem. 2015, 54, 8396—8400.

(206) Vermoortele, F.; Bueken, B.; Le Bars, G.; Van de Voorde, B.;
Vandichel, M.; Houthoofd, K.; Vimont, A.; Daturi, M.; Waroquier, M
Van Speybroeck, V.; Kirschhock, C.; De Vos, D. E. i
2013, 135, 11465—11468.

(207) Katz, M. J.; Klet, R. C.; Moon, S.-Y.; Mondloch, J. E.; Hupp, J.
T.; Farha, O. K. juaSmiadidd 2015, S, 4637—4642.

(208) Katz, M. J.; Mondloch, J. E.; Totten, R. K; Park, J. K;; Nguyen,
S. B. T,; Farha, O. K;; Hupp, J. T. | | 2014, 53,
497-501.

(209) Lopez-Maya, E.; Montoro, C.; Rodriguez-Albelo, L. M.; Aznar
Cervantes, S. D.; Lozano-Perez, A. A.; Cenis, J. L.; Barea, E.; Navarro,

J. AR I 2015, 54, 6790—6794.
(210) Mondal, S. S.; Holdt, . 2016, SS,
4244,

(211) Moon, S.-Y,; Liu, Y.; Hupp, J. T.; Farha, O. K. jasgesssislesss
Lt Ed. 2015, 54, 6795—6799.

(212) Vermoortele, F.; Vandichel, M.; Van de Voorde, B.; Ameloot,
R.,; Waroquier, M.; Van Speybroeck, V.; De Vos, D. E. siugamisiens
Lt Ed 2012, SI, 4887—4890.

(213) Katz, M. J.; Moon, S.-Y.; Mondloch, J. E.; Beyzavi, M. H;
Stephenson, C. J.; Hupp, J. T.; Farha, O. K. Ghgidetai 2015, 6, 2286—
2291.

(214) Aubert, S. D; Li, Y; Raushel, F. M. finshausisia 2004, 43,
5707-5715.

(215) Hu, Z.; Peng, Y.; Gao, Y.; Qian, Y.; Ying, S.; Yuan, D.; Horike,
S.; Ogiwara, N.; Babarao, R;; Wang, Y.; Yan, N.; Zhao, D. (slisitebdsiss
2016, 28, 2659—2667.

(216) Liu, Y; Klet, R. C; Hupp, J. T,; Farha, O. finsim
2016, 52, 7806—7809.

(217) Beyzavi, M. H,; Klet, R. C.; Tussupbayev, S.; Borycz, J;
Vermeulen, N. A; Cramer, C. J.; Stoddart, J. F.; Hupp, J. T.; Farha, O.
K. i, 2014, 136, 15861—15864.

(218) Ji, P.; Manna, K; Lin, Z; Urban, A.; Greene, F. X; Lan, G.;
Lin, W. jnninmmtismmminy. 2016, 138, 12234—12242.

(219) Manna, K;; Ji, P.; Lin, Z.; Greene, F. X,; Urban, A.; Thacker, N
C,; Lin, W. hindeisensy 2016, 7, 12610.

(220) Klet, R. C.; Tussupbayev, S.; Borycz, J.; Gallagher, J. R; Stalzer,
M. M,; Miller, J. T.; Gagliardi, L.; Hupp, J. T.; Marks, T. J.; Cramer, C.
J.; Delferro, M,; Farha, O. K. jnninniissiay. 2015, 137, 15680—
15683.

1010

(221) Yang, D.; Odoh, S. O.; Borycz, J.; Wang, T. C.; Farha, O. K;
Hupp, J. T.; Cramer, C. J.; Gagliardi, L.; Gates, B. C. dmuiagégl. 2016,
6, 235—247.

(222) Yang, D.; Odoh, S. O.; Wang, T. C.; Farha, O. K.; Hupp, J. T ;
Cramer, C. J.; Gagliardi, L.; Gates, B. C. jninuniiiammian. 2015, 137,
7391-7396.

(223) Yuan, S.; Chen, Y.-P.; Qin, J.; Lu, W,; Wang, X,; Zhang, Q.;
Bosch, M; Liu, T.-F.; Lian, X,; Zhou, H.-C. i NG
2015, 54, 14696—14700.

(224) Nguyen, H. G. T.; Mao, L.; Peters, A. W.; Audu, C. O.; Brown,
Z.].; Farha, O. K;; Hupp, J. T.; Nguyen, S. T. s 2015,
S, 4444—44S1.

(225) Madrahimov, S. T.; Gallagher, J. R;; Zhang, G.; Meinhart, Z.;
Garibay, S. J; Delferro, M.; Miller, J. T.; Farha, O. K; Hupp, J. T,;
Nguyen, S. T. iaSelagial 2015, 5, 6713—6718.

(226) Li, Z.; Schweitzer, N. M.; League, A. B.; Bernales, V.; Peters, A.
W.; Getsoian, A. B.; Wang, T. C.; Miller, ]. T.; Vjunov, A,; Fulton, J. L,;
Lercher, J. A,; Cramer, C. J.; Gagliardi, L.; Hupp, J. T.; Farha, O. K. L.
i, 2016, 138, 1977—1982.

(227) Peters, A. W.; Li, Z.; Farha, O. K; Hupp, J. T. deeiigiig 2015,
9, 8484—8490.

(228) Mondloch, J. E; Bury, W.; Fairen-Jimenez, D.; Kwon, S;
DeMarco, E. J.; Weston, M. H,; Sarjeant, A. A;; Nguyen, S. T; Stair, P
C.; Snurr, R. Q;; Farha, O. K; Hupp, J. T. jinnnisssies 2013, 135,
10294—10297.

(229) Burgess, S. A.; Kassie, A.; Baranowski, S. A.; Fritzsching, K. J.;
Schmidt-Rohr, K.;; Brown, C. M,; Wade, C. R. ity 2016,
138, 1780—1783.

(230) Wang, C.; Xie, Z; deKrafft, K. E; Lin, W. it
2011, 133, 13445—13454.

(231) Marshall, R. J.; Forgan, R. S. SRS, 2016, 2016,
4310—4331.

(232) Fei, H,; Sampson, M. D.; Lee, Y.; Kubiak, C. P.; Cohen, S. M.
Lugrg. Chem. 2015, 54, 6821—6828.

(233) Pullen, S.; Fei, H.; Orthaber, A,; Cohen, S. M,; Ott, S. L_Au
(g 2013, 135, 16997—17003.

(234) Braglia, L.; Borfecchia, E.; Maddalena, L.; Oeien, S.;
Lomachenko, K. A.; Bugaev, A. L; Bordiga, S.; Soldatov, A. V,;
Lillerud, K. P.; Lamberti, C. Catal. Today 2016, http://dx.doi.org/10.
1016/j.cattod.2016.02.039.

(235) Brown, J. W.; Nguyen, Q. T.; Otto, T.; Jarenwattananon, N.
N.; Gloggler, S.; Bouchard, L.-S. it 2015, 59, 50—54.

(236) Cao, L.; Lin, Z; Peng, F.; Wang, W.,; Huang, R.;; Wang, C,;
Yan, J; Liang, J; Zhang, Z.; Zhang, T.; Long, L.; Sun, J.; Lin, W.

| 2016, 55, 4962—4966.

(237) Carson, F.; Martinez-Castro, E.; Marcos, R;; Miera, G. G.;
Jansson, K; Zou, X.;; Martin-Matute, B. Sinia. 2015, SI,
10864—10867.

(238) Chambers, M. B; Wang, X,; Elgrishi, N.; Hendon, C. H;
Walsh, A; Bonnefoy, J.; Canivet, J.; Quadrelli, E. A,; Farrusseng, D.;
Mellot-Draznieks, C.; Fontecave, M. (sl 2015, 8, 603—608.

(239) Chen, L.; Rangan, S.; Li, J; Jiang, H.; Li, Y. (miskniakis 2014,
16, 3978—3985.

(240) Chen, Y.; Hoang, T.; Ma, S. hifigminligis 2012, 51, 12600—
12602.

(241) Cui, H; Wang, Y.; Wang, Y.; Fan, Y.-Z,; Zhang, L.; Su, C.Y.
CrystEngComm 2016, 18, 2203—2209.

(242) Falkowski, J. M.; Sawano, T.; Zhang, T.; Tsun, G.; Chen, Y;
Lockard, J. V; Lin, W. juuiumtiiay 2014, 136, 5213—5216.

(243) Fei, H,; Cohen, S. M. i 2014, 50, 4810—4812.

(244) Fei, H.; Cohen, S. M. jnuinmiimmmin. 2015, 137, 2191—2194.

(245) Fei, H; Shin, J.; Meng, Y. S.; Adelhardt, M.; Sutter, J.; Meyer,
K.; Cohen, S. M. i, 2014, 136, 4965—4973.

(246) Feng, D.; Chung, W.-C.; Wei, Z.; Gu, Z.-Y.; Jiang, H.-L.; Chen,
Y.-P.; Darensbourg, D. J.; Zhou, H-C. il 2013, 135,
17105—17110.

(247) Feng, D.; Gu, Z-Y.; Chen, Y.-P.; Park, J.; Wei, Z,; Sun, Y,;
Bosch, M.; Yuan, S.; Zhou, H.-C. jninnniiiasiias. 2014, 136, 17714—
17717.

DOI: 10.1021/acscatal.6b02923
ACS Catal. 2017, 7, 997—1014


http://dx.doi.org/10.1016/j.cattod.2016.02.039
http://dx.doi.org/10.1016/j.cattod.2016.02.039
http://dx.doi.org/10.1021/acscatal.6b02923
http://pubs.acs.org/action/showLinks?system=10.1021%2Fbi0497805&coi=1%3ACAS%3A528%3ADC%252BD2cXjt1ais7k%253D&citationId=p_n_602_1
http://pubs.acs.org/action/showLinks?pmid=26696097&crossref=10.1039%2FC5CC08972G&coi=1%3ACAS%3A528%3ADC%252BC2MXhvFOqsLzJ&citationId=p_n_571_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facsnano.5b03429&coi=1%3ACAS%3A528%3ADC%252BC2MXht1OqsLjO&citationId=p_n_637_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja510525s&coi=1%3ACAS%3A528%3ADC%252BC2cXitVCjsLrL&citationId=p_n_693_1
http://pubs.acs.org/action/showLinks?pmid=25774952&crossref=10.1038%2Fnmat4238&coi=1%3ACAS%3A280%3ADC%252BC2MnktFGrsA%253D%253D&citationId=p_n_547_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b12515&coi=1%3ACAS%3A528%3ADC%252BC28XitVygt78%253D&citationId=p_n_634_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b12515&coi=1%3ACAS%3A528%3ADC%252BC28XitVygt78%253D&citationId=p_n_634_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201502094&coi=1%3ACAS%3A528%3ADC%252BC2MXnvFSrsbw%253D&citationId=p_n_589_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja408084j&coi=1%3ACAS%3A528%3ADC%252BC3sXhs1Sqs77J&citationId=p_n_690_1
http://pubs.acs.org/action/showLinks?pmid=27574182&crossref=10.1038%2Fncomms12610&coi=1%3ACAS%3A280%3ADC%252BC2szlvFWgsw%253D%253D&citationId=p_n_617_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facscatal.5b01604&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFersrrF&citationId=p_n_631_1
http://pubs.acs.org/action/showLinks?pmid=24273208&crossref=10.1002%2Fanie.201307520&coi=1%3ACAS%3A528%3ADC%252BC3sXhvValtLjJ&citationId=p_n_586_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.catcom.2014.09.040&coi=1%3ACAS%3A528%3ADC%252BC2cXhslartb7J&citationId=p_n_659_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.6b06759&coi=1%3ACAS%3A528%3ADC%252BC28XhsVGjtrnN&citationId=p_n_614_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facscatal.5b00785&coi=1%3ACAS%3A528%3ADC%252BC2MXhtVOnsbnM&citationId=p_n_583_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fejic.201600394&coi=1%3ACAS%3A528%3ADC%252BC28Xht1CjtrnI&citationId=p_n_649_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.apcata.2015.08.028&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVyjsL3I&citationId=p_n_559_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.apcata.2015.08.028&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVyjsL3I&citationId=p_n_559_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja508626n&coi=1%3ACAS%3A528%3ADC%252BC2cXhvVelurvJ&citationId=p_n_611_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja405078u&coi=1%3ACAS%3A528%3ADC%252BC3sXhtFCmu7vL&citationId=p_n_580_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja203564w&coi=1%3ACAS%3A528%3ADC%252BC3MXpvVWltrk%253D&citationId=p_n_646_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4SC03613A&coi=1%3ACAS%3A528%3ADC%252BC2MXjt1ehsrc%253D&citationId=p_n_601_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6SC01376G&coi=1%3ACAS%3A528%3ADC%252BC28Xns1ens70%253D&citationId=p_n_556_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b12366&coi=1%3ACAS%3A528%3ADC%252BC28XhsVGktbw%253D&citationId=p_n_643_1
http://pubs.acs.org/action/showLinks?pmid=22488675&crossref=10.1002%2Fanie.201108565&coi=1%3ACAS%3A528%3ADC%252BC38XltFOntrg%253D&citationId=p_n_598_1
http://pubs.acs.org/action/showLinks?pmid=22488675&crossref=10.1002%2Fanie.201108565&coi=1%3ACAS%3A528%3ADC%252BC38XltFOntrg%253D&citationId=p_n_598_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja500090y&coi=1%3ACAS%3A528%3ADC%252BC2cXltFGltLo%253D&citationId=p_n_678_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b13394&coi=1%3ACAS%3A528%3ADC%252BC28XislOnsL8%253D&citationId=p_n_553_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facscatal.5b02243&coi=1%3ACAS%3A528%3ADC%252BC2MXhvFSmtL7L&citationId=p_n_619_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja4050828&coi=1%3ACAS%3A528%3ADC%252BC3sXhtVKit7bN&citationId=p_n_640_1
http://pubs.acs.org/action/showLinks?pmid=25951192&crossref=10.1002%2Fanie.201502155&coi=1%3ACAS%3A528%3ADC%252BC2MXnvFSrsb0%253D&citationId=p_n_595_1
http://pubs.acs.org/action/showLinks?pmid=25951192&crossref=10.1002%2Fanie.201502155&coi=1%3ACAS%3A528%3ADC%252BC2MXnvFSrsb0%253D&citationId=p_n_595_1
http://pubs.acs.org/action/showLinks?pmid=25613479&crossref=10.1002%2Fcssc.201403345&coi=1%3ACAS%3A528%3ADC%252BC2MXhtlOgsL8%253D&citationId=p_n_668_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6CE00358C&coi=1%3ACAS%3A528%3ADC%252BC28XisVegu7Y%253D&citationId=p_n_675_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.6b00849&coi=1%3ACAS%3A528%3ADC%252BC28XisVWmtL8%253D&citationId=p_n_550_1
http://pubs.acs.org/action/showLinks?pmid=26592361&crossref=10.1002%2Fanie.201508407&citationId=p_n_592_1
http://pubs.acs.org/action/showLinks?pmid=26050822&crossref=10.1039%2FC5CC03934G&coi=1%3ACAS%3A528%3ADC%252BC2MXpsF2gsLg%253D&citationId=p_n_665_1
http://pubs.acs.org/action/showLinks?pmid=26832648&crossref=10.1039%2FC5CC10384C&coi=1%3ACAS%3A528%3ADC%252BC28Xhs1Kmurw%253D&citationId=p_n_568_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja407176p&coi=1%3ACAS%3A528%3ADC%252BC3sXhs1Sqs77P&citationId=p_n_655_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja407176p&coi=1%3ACAS%3A528%3ADC%252BC3sXhs1Sqs77P&citationId=p_n_655_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201512054&coi=1%3ACAS%3A528%3ADC%252BC28XktVajs7k%253D&citationId=p_n_662_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b12688&coi=1%3ACAS%3A528%3ADC%252BC28Xit1KqsLk%253D&citationId=p_n_565_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b12688&coi=1%3ACAS%3A528%3ADC%252BC28Xit1KqsLk%253D&citationId=p_n_565_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.5b00752&coi=1%3ACAS%3A528%3ADC%252BC2MXhtFWqsbfK&citationId=p_n_652_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.5b00752&coi=1%3ACAS%3A528%3ADC%252BC2MXhtFWqsbfK&citationId=p_n_652_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja411627z&coi=1%3ACAS%3A528%3ADC%252BC2cXjs1Kjtr8%253D&citationId=p_n_687_1
http://pubs.acs.org/action/showLinks?pmid=27064371&crossref=10.1039%2FC6DT00827E&coi=1%3ACAS%3A528%3ADC%252BC28XmvVCiu7w%253D&citationId=p_n_562_1
http://pubs.acs.org/action/showLinks?pmid=27064371&crossref=10.1039%2FC6DT00827E&coi=1%3ACAS%3A528%3ADC%252BC28XmvVCiu7w%253D&citationId=p_n_562_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5CY00825E&coi=1%3ACAS%3A528%3ADC%252BC2MXhtV2ksLzI&citationId=p_n_628_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja5126885&coi=1%3ACAS%3A528%3ADC%252BC2MXhvV2is7o%253D&citationId=p_n_684_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b11350&coi=1%3ACAS%3A528%3ADC%252BC2MXitVamsr7N&citationId=p_n_618_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201505625&coi=1%3ACAS%3A528%3ADC%252BC2MXhslSmtLvO&citationId=p_n_625_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fic301923x&coi=1%3ACAS%3A528%3ADC%252BC38XhslSmt7%252FP&citationId=p_n_674_1
http://pubs.acs.org/action/showLinks?pmid=24687158&crossref=10.1039%2Fc4cc01607f&coi=1%3ACAS%3A528%3ADC%252BC2cXlvFyktbo%253D&citationId=p_n_681_1
http://pubs.acs.org/action/showLinks?pmid=27229848&crossref=10.1039%2FC6CC03727E&coi=1%3ACAS%3A528%3ADC%252BC28XosVeitr4%253D&citationId=p_n_608_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b02956&coi=1%3ACAS%3A528%3ADC%252BC2MXosFakurY%253D&citationId=p_n_622_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.5b01053&coi=1%3ACAS%3A528%3ADC%252BC2MXhtlOntL7F&citationId=p_n_577_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.5b01053&coi=1%3ACAS%3A528%3ADC%252BC2MXhtlOntL7F&citationId=p_n_577_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4GC00314D&coi=1%3ACAS%3A528%3ADC%252BC2cXhtFSgsLbL&citationId=p_n_671_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.chemmater.6b00139&coi=1%3ACAS%3A528%3ADC%252BC28Xltlens7g%253D&citationId=p_n_605_1
http://pubs.acs.org/action/showLinks?pmid=21103462&crossref=10.1039%2Fc0cc03038d&coi=1%3ACAS%3A528%3ADC%252BC3MXot1ertA%253D%253D&citationId=p_n_574_1

ACS Catalysis

(248) Feng, D.; Gu, Z.-Y,; Li, J.-R;; Jiang, H.-L.; Wei, Z.; Zhou, H.-C.
. 2012, 51, 10307—10310.

(249) Gonzalez, M. I; Bloch, E. D.; Mason, J. A,; Teat, S. J.; Long, J.
R. fassgmihan. 2015, 54, 2995—3005.

(250) Gui, B.; Yee, K.-K.;; Wong, Y.-L.; Yiu, S.-M.; Zeller, M.; Wang,
C,; Xu, Z. ginsntesy. 2015, 51, 6917—6920.

(251) Hou, C.-C.; Li, T.-T;; Cao, S.; Chen, Y,; Fu, W.-F. LMafee
Ghend 2015, 3, 10386—10394.

(252) Hou, J.; Luan, Y; Tang, J.; Wensley, A. M.; Yang, M; Lu, Y. L.
I 2015, 407, 53—59.

(253) Jaluddin, S. N.; Kassim, K.; Ibrahim, W. N. W. Sudissii.
2015, 16, 8—14.

(254) Kaposi, M.; Cokoja, M.; Hutterer, C. H.; Hauser, S. A.; Kaposi,
T.; Klappenberger, F.; Poethig, A.; Barth, J. V.; Herrmann, W. A;
Kuehn, F. E. Delitssbuges 2015, 44, 15976—15983.

(255) Kardanpour, R.; Tangestaninejad, S.; Mirkhani, V.; Moghadam,
M.; Mohammadpoor-Baltork, I.; Zadehahmadi, F. il
2015, 226, 262—272.

(256) Kardanpour, R.; Tangestaninejad, S.; Mirkhani, V.; Moghadam,
M.; Mohammadpoor-Baltork, I; Zadehahmadi, F. il
2016, 235, 145—153.

(257) Lin, Q,; Bu, X; Kong, A.; Mao, C.; Zhao, X;; Bu, F; Feng, P. L.

. 2018, 137, 2235—2238.

(258) Liu, T.; Li, D.-Q;; Wang, S.-Y; Hy, Y.-Z.; Dong, X.-W; Liu, X.-
Y.; Che, C.-M. (i 2014, 50, 13261—13264.

(259) Luan, Y.; Qi, Y.; Gao, H; Andriamitantsoa, R. S.; Zheng, N.;
Wang, G. i 2015, 3, 17320—17331.

(260) Luan, Y.; Qi, Y.; Yu, J.; Gao, H.; Schaus, S. E. Rlddi 2014,
4, 34199—-34203.

(261) Manna, K; Zhang, T.; Carboni, M.; Abney, C. W.; Lin, W. L.
sty 2014, 136, 13182—13185.

(262) Manna, K;; Zhang, T.; Greene, F. X,; Lin, W. it
2018, 137, 2665—2673.

(263) Manna, K; Zhang, T.; Lin, W. juiumiiismmmi 2014, 136,
6566—6569.

(264) Morris, W.; Volosskiy, B.; Demir, S.; Gandara, F.; McGrier, P.
L.; Furukawa, H.; Cascio, D.; Stoddart, J. F.; Yaghi, O. M. kisgigmialicits.
2012, S1, 6443—6445.

(265) Neves, P.; Gomes, A. C; Amarante, T. R;; Paz, F. A. A;
Pillinger, M.; Goncalves, 1. S.; Valente, A. A. | NNENGN
Mater. 2015, 202, 106—114.

(266) Nguyen, H. G. T.; Weston, M. H.; Farha, O. K;; Hupp, J. T ;
Nguyen, S. B. T. fpmiingtimm 2012, 14, 4115—4118.

(267) Park, J; Wang, Z. U,; Sun, L.-B;; Chen, Y.-P.; Zhou, H.-C. L.
ity 2012, 134, 20110—20116.

(268) Pintado-Sierra, M.; Rasero-Almansa, A. M.; Corma, A.; Iglesias,
M.; Sanchez, F. LCatgl 2013, 299, 137—145.

(269) Rasero-Almansa, A. M.; Corma, A.; Iglesias, M.; Sanchez, E.
ChemCatChem 2013, 5, 3092—3100.

(270) Rasero-Almansa, A. M.; Corma, A.; Iglesias, M.; Sanchez, E.
Green Chem. 2014, 16, 3522—3527.

(271) Rasero-Almansa, A. M.; Corma, A.; Iglesias, M.; Sanchez, E.
ChemCatChem 2014, 6, 1794—1800.

(272) Rasero-Almansa, A. M.; Corma, A.; Iglesias, M.; Sanchez, E.
ChemCatChem 2014, 6, 3426—3433.

(273) Saito, M; Toyao, T.; Ueda, K; Kamegawa, T.; Horiuchi, Y.;
Matsuoka, M. nelissebudu 2013, 42, 9444—9447.

(274) Sawano, T.; Ji, P.; Mclsaac, A. R; Lin, Z.; Abney, C. W.; Lin,
W. iahgidimSai. 2015, 6, 7163—7168.

(275) Sawano, T.; Thacker, N. C.; Lin, Z.; Mclsaac, A. R.; Lin, W. L.
ity 2015, 137, 12241—12248.

(276) Sha, Z.; Wu, J. BSGaddy. 2015, S, 39592—39600.

(277) Tang, J.; Dong, W.; Wang, G.; Yao, Y; Cai, L,; Liu, Y.; Zhao,
X; Xu, J,; Tan, L. BSmdds 2014, 4, 42977—42982.

(278) Toyao, T.; Miyahara, K.; Fujiwaki, M.; Kim, T.-H.; Dohshi, S.;
Horiuchi, Y.; Matsuoka, M. jiimiiissmd 2015, 119, 8131-8137.

(279) Toyao, T.; Ueno, N.; Miyahara, K; Matsui, Y.; Kim, T.-H.;
Horiuchi, Y.; Ikeda, H; Matsuoka, M. inmniiasmy 2015, SI,
16103—16106.

1011

(280) Wang, C.; Wang, J.-L,; Lin, W. ity 2012, 134,
19895—19908.

(281) Yu, X.; Cohen, S. M. innammmms. 2015, 51, 9880—9883.

(282) Zhang, W.; Jiang, P.; Wang, Y.; Zhang, J.; Zhang, P. [ggrg,
St 2015, 61, 100—104.

(283) Zheng, J.; Wu, M.; Jiang, F.; Su, W.; Hong, M. Ghgimtsi. 2015,
6, 3466—3470.

(284) Andriamitantsoa, R. S,; Wang, J.; Dong, W.; Gao, H,; Wang, G.
Baddy 2016, 6, 35135—35143.

(285) Bonnefoy, J; Legrand, A; Quadrelli E. A; Canivet, J;
Farrusseng, D. nninmiismmmii. 2015, 137, 9409—9416.

(286) Canivet, J.; Farrusseng, D. RSCaddy 2015, S, 11254—11256.

(287) Chen, J; Liu, R;; Gao, H.; Chen, L.; Ye, D. i
2014, 2, 7205—7213.

(288) Demuynck, A. L. W.; Goesten, M. G.; Ramos-Fernandez, E. V.;
Dusselier, M.; Vanderleyden, J.; Kapteijn, F.; Gascon, J; Sels, B. E.
ChemCatChem 2014, 6, 2211—2214.

(289) Gao, W.-Y.; Wu, H,; Leng, K; Sun, Y,; Ma, S. dmgesisiess
Lt Ed 2016, S5, 5472—5476.

(290) Hoang, L. T. M,; Ngo, L. H,; Nguyen, H. L.; Nguyen, H. T. H,;
Nguyen, C. K; Nguyen, B. T.; Ton, Q. T.; Nguyen, H. K. D,
Cordova, K. E.; Truong, T. S 2015, 51, 17132—17135.

(291) Ju, Z.; Yan, S.; Yuan, D. (leusmidaies. 2016, 28, 2000—2010.

(292) Kutzscher, C.; Nickerl, G.; Senkovska, I; Bon, V.; Kaskel, S.
(elatemddsisy. 2016, 28, 2573—2580.

(293) Luan, Y,; Zheng, N; Qi, Y.; Tang, J; Wang, G. iagbaletsh
Lechual 2014, 4, 925—-929.

(294) McGuirk, C. M,; Katz, M. J,; Stern, C. L; Sarjeant, A. A,;
Hupp, J. T.; Farha, O. K;; Mirkin, C. A. it 2015, 137,
919-925.

(295) Schumacher, W. T.; Mathews, M. J.; Larson, S. A.; Lemmon, C.
E.; Campbell, K. A,; Crabb, B. T.; Chicoine, B. J. A,; Beauvais, L. G;
Perry, M. C. Raluligdigi 2016, 114, 422—427.

(296) Siu, P. W.; Brown, Z. J.; Farha, O. K; Hupp, J. T.; Scheidt, K.
A. St 2013, 49, 10920—10922.

(297) Taher, A; Lee, D.-J,; Lee, B.-K; Lee, L-M. Syulett 2016, 27,
1433—1437.

(298) Wang, X.-S.; Liang, J.; Li, L; Lin, Z.-J.; Bag, P. P,; Gao, S.-Y,;
Huang, Y.-B,; Cao, R. kitigminlgiss 2016, SS, 2641—2649.

(299) Xi, F.-G.; Liu, H.; Yang, N.-N.; Gao, E.-Q. kifigminkss. 2016,
55, 4701—4703.

(300) Xu, L,; Luo, Y.; Sun, L.; Py, S,; Fang, M.,; Yuan, R.-X,; Du, H.-
B. Dkt 2016, 45, 8614—8621.

(301) Ye, J.; Johnson, J. K. deiaseagégl 2015, S, 6219—6229.

(302) Ye, J.; Johnson, J. K. iiaSmiadid 2015, 5, 2921—2928.

(303) Chen, L.; Chen, H.; Li, Y. sinsfmms. 2014, 50, 14752—
14755S.

(304) Chen, L,; Chen, X;; Liu, H.; Bai, C.; Li, Y. i
20185, 3, 15259—15264.

(305) Luz, L; Roesler, C.; Epp, K.; Llabres i Xamena, F. X.; Fischer,
R A DEESNERS 2015, 2015, 3904—3912.

(306) Zhuang, J.; Chou, L.-Y.; Sneed, B. T.; Cao, Y.; Hu, P.; Feng, L.
Tsung, C.-K. Smgll 2018, 11, 5551—5555.

(307) Yuan, Q; Zhang, D.; Haandel, L. v; Ye, F.; Xue, T.; Hensen, E.
J. M,; Guan, Y. INNEGEEE 2015, 406, 58—64.

(308) Chen, L.; Huang, B.; Qiu, X.; Wang, X.; Luque, R;; Li, Y. Cheg,
Sci. 2016, 7, 228—233.

(309) Liu, H; Chang, L; Chen, L; Li, Y. (it 2016, 8,
946—951.

(310) Gao, S.-T.; Liu, W.; Feng, C.; Shang, N.-Z.; Wang, C. Catal
Siimiclical. 2016, 6, 869—874.

(311) Zhang, F.; Zheng, S.; Xiao, Q; Zhong, Y.; Zhu, W,; Lin, A;
Samy El-Shall, M. (asseuniaus. 2016, 18, 2900—2908.

(312) Yang, J; Ma, J.-J; Zhang, D.-M.; Xue, T.; Guan, Noslelalids
(iiiiatagi. 2016, 27, 1679—1682.

(313) Zhuang, G.-l; Bai, J.-q; Tan, L; Huang, H.-l; Gao, Y.f;
Zhong, X.; Zhong, C.-1; Wang, J.-g. RSLaddy 2015, S, 32714—32719.

(314) Dong, W.; Feng, C.; Zhang, L.; Shang, N.; Gao, S.; Wang, C,;
Wang, 7. gkl 2016, 146, 117—-125.

DOI: 10.1021/acscatal.6b02923
ACS Catal. 2017, 7, 997—1014


http://dx.doi.org/10.1021/acscatal.6b02923
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5TA00816F&coi=1%3ACAS%3A528%3ADC%252BC2MXhtFelsr%252FI&citationId=p_n_727_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fcctc.201402082&coi=1%3ACAS%3A528%3ADC%252BC2cXhtFGmu7vO&citationId=p_n_814_1
http://pubs.acs.org/action/showLinks?pmid=23694976&crossref=10.1039%2Fc3dt50593f&coi=1%3ACAS%3A528%3ADC%252BC3sXptFCit7k%253D&citationId=p_n_769_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja310074j&coi=1%3ACAS%3A528%3ADC%252BC38Xhs1CksrzO&citationId=p_n_790_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facscatal.5b00396&coi=1%3ACAS%3A528%3ADC%252BC2MXlsFGntrY%253D&citationId=p_n_856_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fejic.201500299&coi=1%3ACAS%3A528%3ADC%252BC2MXhtFOktbnJ&citationId=p_n_863_1
http://pubs.acs.org/action/showLinks?pmid=25232794&crossref=10.1039%2FC4CC05222F&coi=1%3ACAS%3A528%3ADC%252BC2cXhsFWjtbrN&citationId=p_n_724_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc4ta00253a&coi=1%3ACAS%3A528%3ADC%252BC2cXmslGrsLk%253D&citationId=p_n_811_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fcctc.201402546&coi=1%3ACAS%3A528%3ADC%252BC2cXitVCiur%252FN&citationId=p_n_766_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facscatal.5b01191&coi=1%3ACAS%3A528%3ADC%252BC2MXhsV2mtL7N&citationId=p_n_853_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5TA02860D&coi=1%3ACAS%3A528%3ADC%252BC2MXhtVWqs7jK&citationId=p_n_860_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b00076&coi=1%3ACAS%3A528%3ADC%252BC2MXitVequ7o%253D&citationId=p_n_721_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b00076&coi=1%3ACAS%3A528%3ADC%252BC2MXitVequ7o%253D&citationId=p_n_721_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fcctc.201402101&coi=1%3ACAS%3A528%3ADC%252BC2cXns1Wntbg%253D&citationId=p_n_763_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc3cy00864a&coi=1%3ACAS%3A528%3ADC%252BC2cXktV2gtbY%253D&citationId=p_n_829_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc3cy00864a&coi=1%3ACAS%3A528%3ADC%252BC2cXktV2gtbY%253D&citationId=p_n_829_1
http://pubs.acs.org/action/showLinks?pmid=27140178&crossref=10.1039%2FC6DT00992A&coi=1%3ACAS%3A528%3ADC%252BC28XmvVCjtb8%253D&citationId=p_n_850_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5CY01190F&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVaqsb%252FJ&citationId=p_n_878_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5CY01190F&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVaqsb%252FJ&citationId=p_n_878_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja5018267&coi=1%3ACAS%3A528%3ADC%252BC2cXmslSqsrk%253D&citationId=p_n_739_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc4gc00581c&coi=1%3ACAS%3A528%3ADC%252BC2cXhtVelsL3M&citationId=p_n_760_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc4gc00581c&coi=1%3ACAS%3A528%3ADC%252BC2cXhtVelsL3M&citationId=p_n_760_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.chemmater.5b04575&coi=1%3ACAS%3A528%3ADC%252BC28XksVGksbg%253D&citationId=p_n_826_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fcctc.201501256&coi=1%3ACAS%3A528%3ADC%252BC28Xhtl2is7w%253D&citationId=p_n_875_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja512478y&coi=1%3ACAS%3A528%3ADC%252BC2MXhvV2juro%253D&citationId=p_n_736_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.chemmater.5b03999&coi=1%3ACAS%3A528%3ADC%252BC28XktFeisLY%253D&citationId=p_n_823_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5RA04869A&coi=1%3ACAS%3A528%3ADC%252BC2MXntVaisb0%253D&citationId=p_n_778_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5SC02925B&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFert73F&citationId=p_n_872_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5SC02925B&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFert73F&citationId=p_n_872_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja507947d&coi=1%3ACAS%3A528%3ADC%252BC2cXhsV2htbjE&citationId=p_n_733_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja507947d&coi=1%3ACAS%3A528%3ADC%252BC2cXhsV2htbjE&citationId=p_n_733_1
http://pubs.acs.org/action/showLinks?pmid=26455380&crossref=10.1039%2FC5CC05985B&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFKhtLjO&citationId=p_n_820_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b09225&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVCgu7zF&citationId=p_n_775_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b09225&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVCgu7zF&citationId=p_n_775_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.proche.2015.12.008&coi=1%3ACAS%3A528%3ADC%252BC28Xps1Kh&citationId=p_n_709_1
http://pubs.acs.org/action/showLinks?pmid=26989477&crossref=10.1039%2FC4RA05256K&coi=1%3ACAS%3A528%3ADC%252BC2cXht1aiurfO&citationId=p_n_730_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5SC02100F&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVyqt7zF&citationId=p_n_772_1
http://pubs.acs.org/action/showLinks?pmid=24132049&crossref=10.1039%2Fc3cc47177b&coi=1%3ACAS%3A528%3ADC%252BC3sXhslSgt7fO&citationId=p_n_838_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.molcata.2015.06.018&coi=1%3ACAS%3A528%3ADC%252BC2MXhtVOht73F&citationId=p_n_706_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.molcata.2015.06.018&coi=1%3ACAS%3A528%3ADC%252BC2MXhtVOht73F&citationId=p_n_706_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5RA03286E&coi=1%3ACAS%3A528%3ADC%252BC2MXltFWqsLg%253D&citationId=p_n_887_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc2ce06666a&coi=1%3ACAS%3A528%3ADC%252BC38XnslKis7Y%253D&citationId=p_n_748_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.poly.2016.02.033&coi=1%3ACAS%3A528%3ADC%252BC28Xltlaksb8%253D&citationId=p_n_835_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5TA01135C&coi=1%3ACAS%3A528%3ADC%252BC2MXmtF2qur4%253D&citationId=p_n_703_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5TA01135C&coi=1%3ACAS%3A528%3ADC%252BC2MXmtF2qur4%253D&citationId=p_n_703_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.cclet.2016.04.015&citationId=p_n_884_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.cclet.2016.04.015&citationId=p_n_884_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2014.09.046&coi=1%3ACAS%3A528%3ADC%252BC2cXhs1KgtrfL&citationId=p_n_745_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2014.09.046&coi=1%3ACAS%3A528%3ADC%252BC2cXhs1KgtrfL&citationId=p_n_745_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja511403t&coi=1%3ACAS%3A528%3ADC%252BC2MXns1ykuw%253D%253D&citationId=p_n_832_1
http://pubs.acs.org/action/showLinks?pmid=26391908&crossref=10.1039%2FC5CC06163F&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVyjtLjJ&citationId=p_n_787_1
http://pubs.acs.org/action/showLinks?pmid=25757538&crossref=10.1039%2FC5CC00140D&coi=1%3ACAS%3A528%3ADC%252BC2MXjsFGls70%253D&citationId=p_n_700_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5GC02615F&coi=1%3ACAS%3A528%3ADC%252BC28XhsV2ht7Y%253D&citationId=p_n_881_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fic300825s&coi=1%3ACAS%3A528%3ADC%252BC38XotFGlu7c%253D&citationId=p_n_742_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.5b00096&coi=1%3ACAS%3A528%3ADC%252BC2MXjsFCntb4%253D&citationId=p_n_697_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4RA12783H&coi=1%3ACAS%3A528%3ADC%252BC2MXmtFentg%253D%253D&citationId=p_n_808_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjp512749y&coi=1%3ACAS%3A528%3ADC%252BC2MXlt1Cksr8%253D&citationId=p_n_784_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.jssc.2015.11.019&coi=1%3ACAS%3A528%3ADC%252BC28Xht1eisw%253D%253D&citationId=p_n_718_1
http://pubs.acs.org/action/showLinks?pmid=22907870&crossref=10.1002%2Fanie.201204475&coi=1%3ACAS%3A528%3ADC%252BC38Xht1aqtLvK&citationId=p_n_694_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b05327&coi=1%3ACAS%3A528%3ADC%252BC2MXhtVyitL3L&citationId=p_n_805_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4RA07133F&coi=1%3ACAS%3A528%3ADC%252BC2cXhtlOlu7fE&citationId=p_n_781_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.6b00598&coi=1%3ACAS%3A528%3ADC%252BC28XntVShtLo%253D&citationId=p_n_847_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.jssc.2014.11.020&coi=1%3ACAS%3A528%3ADC%252BC2MXhtFKguw%253D%253D&citationId=p_n_715_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6RA02575G&coi=1%3ACAS%3A528%3ADC%252BC28Xlt1Oqu70%253D&citationId=p_n_802_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fcctc.201300371&coi=1%3ACAS%3A528%3ADC%252BC3sXhtFOhsbnP&citationId=p_n_757_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.6b00019&coi=1%3ACAS%3A528%3ADC%252BC28Xis1Gks7o%253D&citationId=p_n_844_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5SC00213C&coi=1%3ACAS%3A528%3ADC%252BC2MXlsFCjsrY%253D&citationId=p_n_799_1
http://pubs.acs.org/action/showLinks?pmid=26283061&crossref=10.1039%2FC5DT01340B&coi=1%3ACAS%3A528%3ADC%252BC2MXht1OgsbjK&citationId=p_n_712_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.jcat.2012.12.004&coi=1%3ACAS%3A528%3ADC%252BC3sXisF2qsbo%253D&citationId=p_n_754_1
http://pubs.acs.org/action/showLinks?crossref=10.1055%2Fs-0035-1561356&coi=1%3ACAS%3A528%3ADC%252BC28Xit1Wqs7k%253D&citationId=p_n_841_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.inoche.2015.09.002&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFantrjJ&citationId=p_n_796_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.inoche.2015.09.002&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFantrjJ&citationId=p_n_796_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.molcata.2015.05.015&coi=1%3ACAS%3A528%3ADC%252BC2MXptFGhu7s%253D&citationId=p_n_869_1
http://pubs.acs.org/action/showLinks?crossref=10.1007%2Fs10562-015-1659-4&coi=1%3ACAS%3A528%3ADC%252BC2MXhvFyksbrJ&citationId=p_n_890_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja3085884&coi=1%3ACAS%3A528%3ADC%252BC38Xhs12mtrzL&citationId=p_n_751_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja3085884&coi=1%3ACAS%3A528%3ADC%252BC38Xhs12mtrzL&citationId=p_n_751_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201511484&coi=1%3ACAS%3A528%3ADC%252BC28XmtVKgs74%253D&citationId=p_n_817_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201511484&coi=1%3ACAS%3A528%3ADC%252BC28XmtVKgs74%253D&citationId=p_n_817_1
http://pubs.acs.org/action/showLinks?pmid=25994944&crossref=10.1039%2FC5CC01697E&coi=1%3ACAS%3A528%3ADC%252BC2MXosVGhsrY%253D&citationId=p_n_793_1
http://pubs.acs.org/action/showLinks?pmid=25318046&crossref=10.1039%2FC4CC06568A&coi=1%3ACAS%3A528%3ADC%252BC2cXhslCisL%252FK&citationId=p_n_859_1
http://pubs.acs.org/action/showLinks?pmid=26344934&crossref=10.1002%2Fsmll.201501710&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVOmsbvO&citationId=p_n_866_1

ACS Catalysis

(315) Kardanpour, R.; Tangestaninejad, S.; Mirkhani, V.; Moghadam,

M.; Mohammadpoor-Baltork, I; Khosropour, A. R;; Zadehahmadi, F.
. 2014, 761, 127—133.

(316) Pourkhosravani, M.; Dehghanpour, S.; Farzaneh, F. (agiglalugé
2016, 146, 499—508.

(317) Hinde, C. S,; Webb, W. R;; Chew, B. K. J; Tan, H. R;; Zhang,
W.-H,; Hor, T. S. A; Raja, R. (isuiemmn. 2016, 52, 6557—6560.

(318) Wy, R; Qian, X,; Zhou, K; Liu, H.; Yadian, B.; Wei, J.; Zhu,
H; Huang, V. it 2013, 1, 14294—14299.

(319) Shen, L.; Wu, W,; Liang, R; Lin, R; Wu, L. Ngsgseglg 2013, S,
9374—9382.

(320) Zhu, J.; Wang, P. C; Lu, M. jipusimimteled 2014, 477, 125—
131.

(321) Leus, K; Concepcion, P.; Vandichel, M,; Meledina, M,;
Grirrane, A.; Esquivel, D.; Turner, S.; Poelman, D.; Waroquier, M,;
Van Speybroeck, V.; Van Tendeloo, G.; Garcia, H.; Van Der Voort, P.
BSaddu 2015, S, 22334—22342.

(322) Dong, Z; Le, X; Liu, Y,; Dong, C.; Ma, . s
2014, 2, 18775—1878S.

(323) Luan, Y;; Qi, Y.; Gao, H; Zheng, N.; Wang, G. il
A 2014, 2, 20588—20596.

(324) Choi, K. M; Na, K.; Somorjai, G. A.; Yaghi, O. M. jfsumichdus
Soc. 2015, 137, 7810—7816.

(325) Liu, H; Chang, L.; Chen, L.; Li, Y. s 2015, 3,
8028—8033.

(326) Xie, K; Fu, Q; He, Y.; Kim, J.; Goh, S. J.; Nam, E.; Qiao, G.
G.; Webley, P. A. Sinmmnammmm. 2015, SI, 15566—15569.

(327) Zhou, J.-J.; Wang, R,; Liy, X.-L,; Peng, F.-M,; Li, C.-H.; Teng,
F.; Yuan, Y.-P. ity 2015, 346, 278—283.

(328) Huang, G; Yang, Q; Xu, Q; Yu, S-H,; Jiang, H.-L. Augaw,
(ki 2016, 55, 7379—7383.

(329) Huang, Y.-B,; Shen, M.; Wang, X.; Huang, P.; Chen, R;; Lin,
Z.J.,; Cao, R. LCatal 2016, 333, 1-7.

(330) Shang, N.-Z.; Feng, C,; Gao, S.-T.; Wang, C. il
Eacgy 2016, 41, 944—950.

(331) Zhang, Y,; Zhou, Y.; Zhao, Y,; Liu, C.-j. nsislehedsy 2016,
263, 61—68.

(332) Huo, J.; Aguilera-Sigalat, ].; El-Hankari, S.; Bradshaw, D. Chgm,
Sci. 20185, 6, 1938—1943.

(333) Guo, Z.; Xiao, C.; Maligal-Ganesh, R. V.; Zhou, L.; Goh, T. W.;
Li, X.; Tesfagaber, D.; Thiel, A.; Huang, W. diatuagégl 2014, 4, 1340—
1348.

(334) Na, K; Choi, K. M,; Yaghi, O. M.; Somorjai, G. A. DGl
2014, 14, 5979—-5983.

(335) Yang, X.-L; Qiao, L-M,; Dai, W.-L. | NN
Mater. 2015, 211, 73—81.

(336) Sha, Z.; Sun, J.; On Chan, H. S.; Jaenicke, S.; Wu, J. RSGaAdy.
2014, 4, 64977—64984.

(337) Sha, Z; Chan, H. S. O; Wu, |. jiaiimes. 2015, 299,
132—140.

(338) Sha, Z,; Sun, J; Chan, H. S. O Jaenicke, S.; Wu, ].
ChemPlusChem 20185, 80, 1321—1328.

(339) Gu, Z.; Chen, L,; Duan, B,; Luo, Q.; Liu, J.; Duan, C. Cheu,
el 2016, 52, 116—119.

(340) Bu, Y,; Li, F; Zhang, Y; Liu, R; Luo, X; Xu, L. RSCaddy
2016, 6, 40560—40566.

(341) Kong, X.-J; Lin, Z.; Zhang, Z.-M.; Zhang, T.; Lin, W. Augaiz,
(antntiad. 2016, 55, 6411—6416.

(342) Zhang, Z.-M.; Zhang, T.; Wang, C; Lin, Z.; Long, L.-S.; Lin,
W. i 2015, 137, 3197—3200.

(343) Shen, L,; Luo, M; Liu, Y,; Liang, R; Jing, F.; Wu, L. Agpl
Gatal B 2015, 166—167, 445—453.

(344) Li, P.; Moon, S.-Y.; Guelta, M. A;; Harvey, S. P.; Hupp, J. T;
Farha, O. K. uiiimmiia. 2016, 138, 8052—8055.

(345) Li, P.; Modica, J. A.; Howarth, A. J.; Vargas L., E.; Moghadam,
P. Z.; Snurr, R. Q;; Mrksich, M.; Hupp, J. T.; Farha, O. K. Chew. 2016,
1, 154—169.

(346) Li, B.; Chrzanowski, M.; Zhang, Y.; Ma, S. Simsisie.
2016, 307, 106—129.

1012

(347) Dhakshinamoorthy, A.; Garcia, H. fissietlann 2014, 7,
2392—-2410.

(348) Beyzavi, M. H.; Vermeulen, N. A; Howarth, A. J;
Tussupbayev, S.; League, A. B.; Schweitzer, N. M.; Gallagher, J. R;
Platero-Prats, A. E.; Hafezi, N.; Sarjeant, A. A.; Miller, J. T.; Chapman,
K. W,; Stoddart, J. F,; Cramer, C. J.; Hupp, J. T.; Farha, O. K. LA,
(i 2015, 137, 13624—13631.

(349) Li, X;; Guo, Z.; Xiao, C.; Goh, T. W.; Tesfagaber, D.; Huang,
W. debaSiaial 2014, 4, 3490—3497.

(350) Moon, S.-Y.; Wagner, G. W.; Mondloch, J. E.; Peterson, G. W.;
DeCoste, J. B,; Hupp, J. T.; Farha, O. K. jsssgenialisss. 2015, 54,
10829—10833.

(351) Park, J; Wang, Z. U,; Sun, L.-B,; Chen, Y.-P.; Zhou, H.-C. L.
ity 2012, 134, 20110—20116.

(352) Corma, A.; Orozco, L. M.; Renz, M. New J. Chem. 2013, 37,
3496—3502.

(353) Juan-Alcaniz, J.; Gielisse, R;; Lago, A. B.; Ramos-Fernandez, E.
V.; Serra-Crespo, P.; Devic, T.; Guillou, N.; Serre, C.; Kapteijn, F,;
Gascon, |. iniaisses. 2013, 3, 2311-2318.

(354) Kim, J.; Kim, S.-N.; Jang, H.-G.; Seo, G.; Ahn, W.-S. Appl
Gatal 4 2013, 453, 175—180.

(355) Vandichel, M.; Vermoortele, F.; Cottenie, S.; De Vos, D. E.;
Waroquier, M.; Van Speybroeck, V. LCgtgl 2013, 305, 118—129.

(356) Chung, Y.-M.; Kim, H.-Y.,; Ahn, W.-S. ggiglelgs. 2014, 144,
817—824.

(357) Panchenko, V. N.; Matrosova, M. M.; Jeon, J.; Jun, J. W.;
Timofeeva, M. N,; Jhung, S. H. LCatgl 2014, 316, 251-259.

(358) Stephenson, C. J.; Hassan Beyzavi, M.; Klet, R. C.; Hupp, J. T ;
Farha, O. K. el 2014, 2, 123901.

(359) Timofeeva, M. N.; Panchenko, V. N.; Jun, J. W.; Hasan, Z.;
Matrosova, M. M,; Jhung, S. H. ssimissteleed 2014, 471, 91-97.

(360) Wang, R.; Wang, Z.; Xu, Y.; Dai, F,; Zhang, L.; Sun, D. [ugrg,
Cher. 2014, 53, 7086—7088.

(361) Yang, Y.; Yao, H.-F; Xi, F.-G;; Gao, E-Q. niuimiitins
Chem. 2014, 390, 198—205.

(362) Cirujano, F. G.; Corma, A.; Llabres i Xamena, F. X. (okiiinkiig
Sci. 20185, 124, 52—60.

(363) Cirujano, F. G.; Corma, A; Llabres i Xamena, F. X. Catgl
Zaday 2015, 257, 213—220.

(364) Granadeiro, C. M.; Ribeiro, S. O.; Karmaoui, M.; Valenca, R;;
Ribeiro, J. C; de Castro, B,; Cunha-Silva, L.; Balula, S. S. Cheu,
(. 2015, 51, 13818—13821.

(365) Hajek, J.; Vandichel, M.; Van de Voorde, B.; Bueken, B.; De
Vos, D.; Waroquier, M.; Van Speybroeck, V. LCafgl 2015, 331, 1-12.

(366) Kathalikkattil, A. C.; Babu, R;; Tharun, J.; Roshan, R.; Park, D.-
W. Sy 2015, 19, 223-235.

(367) Kim, S.-N.; Lee, Y.-R;; Hong, S.-H.; Jang, M.-S.; Ahn, W.-S.
(Saismbadey 2015, 245, 54—60.

(368) Lee, Y.; Kim, S.; Kang, J. K; Cohen, S. M. i
2015, 51, 5735—5738.

(369) Li, P; Klet, R. C.; Moon, S.-Y.; Wang, T. C.; Deria, P.; Peters,
A. W,; Klahr, B. M,; Park, H.-J,; Al-Juaid, S. S.; Hupp, J. T.; Farha, O.
K. St 2015, 51, 10925—10928.

(370) Luan, Y,; Qi, Y;; Jin, Z.; Peng, X.; Gao, H.; Wang, G. RSCadAdi.
20185, S, 19273—19278.

(371) Nouar, F.; Breeze, M. L; Campo, B. C,; Vimont, A; Clet, G;
Daturi, M.; Devic, T.; Walton, R. L; Serre, C. inniamn. 2015,
S1, 14458—14461.

(372) Nunes, P.; Gomes, A. C; Pillinger, M.; Goncalves, I. S.;
Abrantes, M. [ -1, 205, 212

(373) Peterson, G. W.; Moon, S.-Y.; Wagner, G. W.; Hall, M. G,; De
Coste, J. B.; Hupp, J. T.; Farha, O. K. ksigeialigg 2015, 54, 9684—
9686.

(374) Rani, P.; Srivastava, R. RSmddy. 2015, S, 28270—28280.

(375) Sun, D.; Liu, W,; Qiu, M.; Zhang, Y.; Li, Z. (i
2015, 51, 2056—2059.

(376) Vandichel, M.; Hajek, J.; Vermoortele, F.; Waroquier, M.; De
Vos, D. E.; Van Speybroeck, V. nmiiingiamms 2015, 17, 395—406.

DOI: 10.1021/acscatal.6b02923
ACS Catal. 2017, 7, 997—1014


http://dx.doi.org/10.1021/acscatal.6b02923
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.cattod.2015.10.022&coi=1%3ACAS%3A528%3ADC%252BC2MXhslKgsrzK&citationId=p_n_939_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fnl503007h&coi=1%3ACAS%3A528%3ADC%252BC2cXhsFSqtbzE&citationId=p_n_946_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.5b01867&coi=1%3ACAS%3A528%3ADC%252BC2MXhs1eqsb7M&citationId=p_n_1061_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b08440&coi=1%3ACAS%3A528%3ADC%252BC2MXhs1Sls7vK&citationId=p_n_988_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b08440&coi=1%3ACAS%3A528%3ADC%252BC2MXhs1Sls7vK&citationId=p_n_988_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.jcat.2015.08.015&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVegtrjO&citationId=p_n_1037_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.ijhydene.2015.10.062&coi=1%3ACAS%3A528%3ADC%252BC2MXhvVOlsL3E&citationId=p_n_936_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.ijhydene.2015.10.062&coi=1%3ACAS%3A528%3ADC%252BC2MXhvVOlsL3E&citationId=p_n_936_1
http://pubs.acs.org/action/showLinks?pmid=25082205&crossref=10.1002%2Fcssc.201402148&coi=1%3ACAS%3A528%3ADC%252BC2cXht1GrurvL&citationId=p_n_985_1
http://pubs.acs.org/action/showLinks?pmid=26236789&crossref=10.1039%2FC5CC03958D&coi=1%3ACAS%3A528%3ADC%252BC2MXht1Sru77K&citationId=p_n_1034_1
http://pubs.acs.org/action/showLinks?pmid=26236789&crossref=10.1039%2FC5CC03958D&coi=1%3ACAS%3A528%3ADC%252BC2MXht1Sru77K&citationId=p_n_1034_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.jcat.2015.10.012&coi=1%3ACAS%3A528%3ADC%252BC2MXhslOgurrK&citationId=p_n_933_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.ccr.2015.05.005&coi=1%3ACAS%3A528%3ADC%252BC2MXptFShsb8%253D&citationId=p_n_982_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4RA16800C&coi=1%3ACAS%3A528%3ADC%252BC2MXjtVaru7w%253D&citationId=p_n_909_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.cattod.2014.08.015&coi=1%3ACAS%3A528%3ADC%252BC2cXhs1eitLzO&citationId=p_n_1031_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.cattod.2014.08.015&coi=1%3ACAS%3A528%3ADC%252BC2cXhs1eitLzO&citationId=p_n_1031_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201600497&coi=1%3ACAS%3A528%3ADC%252BC28XntFGnsb8%253D&citationId=p_n_930_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201600497&coi=1%3ACAS%3A528%3ADC%252BC28XntFGnsb8%253D&citationId=p_n_930_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fcplu.201402430&coi=1%3ACAS%3A528%3ADC%252BC2MXlslyru7k%253D&citationId=p_n_958_1
http://pubs.acs.org/action/showLinks?pmid=26063329&crossref=10.1039%2FC5CC03398E&coi=1%3ACAS%3A528%3ADC%252BC2MXhtVClsrrN&citationId=p_n_1049_1
http://pubs.acs.org/action/showLinks?pmid=26100934&crossref=10.1016%2Fj.jhazmat.2015.06.016&coi=1%3ACAS%3A528%3ADC%252BC2MXhtVWjs73K&citationId=p_n_955_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja3085884&coi=1%3ACAS%3A528%3ADC%252BC38Xhs12mtrzL&citationId=p_n_997_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja3085884&coi=1%3ACAS%3A528%3ADC%252BC38Xhs12mtrzL&citationId=p_n_997_1
http://pubs.acs.org/action/showLinks?pmid=25719864&crossref=10.1039%2FC5CC00686D&coi=1%3ACAS%3A528%3ADC%252BC2MXjtVemu7k%253D&citationId=p_n_1046_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcs400982n&coi=1%3ACAS%3A528%3ADC%252BC2cXkslamsL8%253D&citationId=p_n_945_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4RA13000F&coi=1%3ACAS%3A528%3ADC%252BC2cXhvF2ktb7I&citationId=p_n_952_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.5b01813&coi=1%3ACAS%3A528%3ADC%252BC2MXhslyqu7fP&citationId=p_n_994_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.cattod.2014.05.041&coi=1%3ACAS%3A528%3ADC%252BC2cXhtFCgsbvK&citationId=p_n_1043_1
http://pubs.acs.org/action/showLinks?pmid=28717454&crossref=10.1039%2FC4SC03367A&coi=1%3ACAS%3A528%3ADC%252BC2cXitFehurfO&citationId=p_n_942_1
http://pubs.acs.org/action/showLinks?pmid=28717454&crossref=10.1039%2FC4SC03367A&coi=1%3ACAS%3A528%3ADC%252BC2cXitFehurfO&citationId=p_n_942_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcs5006635&coi=1%3ACAS%3A528%3ADC%252BC2cXhsVWrtbrJ&citationId=p_n_991_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.apcata.2013.11.039&coi=1%3ACAS%3A528%3ADC%252BC2cXht1KjtLs%253D&citationId=p_n_1019_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b03540&coi=1%3ACAS%3A528%3ADC%252BC2MXptFajsr4%253D&citationId=p_n_918_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b03540&coi=1%3ACAS%3A528%3ADC%252BC2MXptFajsr4%253D&citationId=p_n_918_1
http://pubs.acs.org/action/showLinks?crossref=10.1007%2Fs10563-015-9196-0&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVyitL%252FI&citationId=p_n_1040_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4CE01672F&coi=1%3ACAS%3A528%3ADC%252BC2cXhsFektLrO&citationId=p_n_1068_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201600431&coi=1%3ACAS%3A528%3ADC%252BC28Xmt1ertLY%253D&citationId=p_n_967_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201600431&coi=1%3ACAS%3A528%3ADC%252BC28Xmt1ertLY%253D&citationId=p_n_967_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.jcat.2013.04.017&coi=1%3ACAS%3A528%3ADC%252BC3sXhtFSmt7fN&citationId=p_n_1009_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.apcata.2014.03.013&coi=1%3ACAS%3A528%3ADC%252BC2cXmslKisb8%253D&citationId=p_n_908_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4TA04311A&coi=1%3ACAS%3A528%3ADC%252BC2cXhsV2ktLfL&citationId=p_n_915_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4TA04311A&coi=1%3ACAS%3A528%3ADC%252BC2cXhsV2ktLfL&citationId=p_n_915_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2015.01.016&coi=1%3ACAS%3A528%3ADC%252BC2MXhvFKjsrY%253D&citationId=p_n_1058_1
http://pubs.acs.org/action/showLinks?pmid=25532612&crossref=10.1039%2FC4CC09407G&coi=1%3ACAS%3A528%3ADC%252BC2cXitFehu7jP&citationId=p_n_1065_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6RA05522B&coi=1%3ACAS%3A528%3ADC%252BC28XmsF2nuro%253D&citationId=p_n_964_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.apcata.2012.12.018&coi=1%3ACAS%3A528%3ADC%252BC3sXitlakt7k%253D&citationId=p_n_1006_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.apcata.2012.12.018&coi=1%3ACAS%3A528%3ADC%252BC3sXitlakt7k%253D&citationId=p_n_1006_1
http://pubs.acs.org/action/showLinks?pmid=23959004&crossref=10.1039%2Fc3nr03153e&coi=1%3ACAS%3A528%3ADC%252BC3sXhsVers7%252FI&citationId=p_n_905_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4TA04010D&coi=1%3ACAS%3A528%3ADC%252BC2cXhsFOltLvE&citationId=p_n_912_1
http://pubs.acs.org/action/showLinks?pmid=26278204&crossref=10.1039%2FC5CC05072C&coi=1%3ACAS%3A528%3ADC%252BC2MXhtlSnt7zJ&citationId=p_n_1055_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5RA00921A&coi=1%3ACAS%3A528%3ADC%252BC2MXkt1yjsb0%253D&citationId=p_n_1062_1
http://pubs.acs.org/action/showLinks?pmid=26501465&crossref=10.1039%2FC5CC07042B&coi=1%3ACAS%3A528%3ADC%252BC2MXhslWrtrzL&citationId=p_n_961_1
http://pubs.acs.org/action/showLinks?pmid=26501465&crossref=10.1039%2FC5CC07042B&coi=1%3ACAS%3A528%3ADC%252BC2MXhslWrtrzL&citationId=p_n_961_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc3cy00272a&coi=1%3ACAS%3A528%3ADC%252BC3sXht1WltL7P&citationId=p_n_1003_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc3ta13114a&coi=1%3ACAS%3A528%3ADC%252BC3sXhslWjsb3J&citationId=p_n_902_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4RA15257C&coi=1%3ACAS%3A528%3ADC%252BC2MXitlalsLw%253D&citationId=p_n_1052_1
http://pubs.acs.org/action/showLinks?pmid=27104291&crossref=10.1039%2FC6CC02169G&coi=1%3ACAS%3A528%3ADC%252BC28XmsF2msbY%253D&citationId=p_n_899_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.chempr.2016.05.001&coi=1%3ACAS%3A528%3ADC%252BC2sXht1ajtr4%253D&citationId=p_n_979_1
http://pubs.acs.org/action/showLinks?coi=1%3ACAS%3A528%3ADC%252BC3sXhs1Wnt7rL&citationId=p_n_1000_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.ces.2014.09.047&coi=1%3ACAS%3A528%3ADC%252BC2cXhslektbzJ&citationId=p_n_1028_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.ces.2014.09.047&coi=1%3ACAS%3A528%3ADC%252BC2cXhslektbzJ&citationId=p_n_1028_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.apsusc.2015.03.210&coi=1%3ACAS%3A528%3ADC%252BC2MXmtlKrtrw%253D&citationId=p_n_927_1
http://pubs.acs.org/action/showLinks?crossref=10.1007%2Fs10562-015-1674-5&coi=1%3ACAS%3A528%3ADC%252BC2MXitVSgs73I&citationId=p_n_896_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.6b03673&coi=1%3ACAS%3A528%3ADC%252BC28XhtVCitr7K&citationId=p_n_976_1
http://pubs.acs.org/action/showLinks?crossref=10.1063%2F1.4898359&coi=1%3ACAS%3A528%3ADC%252BC2cXhvVWmtLzN&citationId=p_n_1018_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.molcata.2014.04.002&coi=1%3ACAS%3A528%3ADC%252BC2cXnt1ehu74%253D&citationId=p_n_1025_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.molcata.2014.04.002&coi=1%3ACAS%3A528%3ADC%252BC2cXnt1ehu74%253D&citationId=p_n_1025_1
http://pubs.acs.org/action/showLinks?pmid=26355917&crossref=10.1039%2FC5CC06694H&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVGjtLzO&citationId=p_n_924_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.jorganchem.2014.03.012&coi=1%3ACAS%3A528%3ADC%252BC2cXotFGmtLw%253D&citationId=p_n_893_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.apcatb.2014.11.056&coi=1%3ACAS%3A528%3ADC%252BC2cXitVeqs7%252FL&citationId=p_n_973_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.apcatb.2014.11.056&coi=1%3ACAS%3A528%3ADC%252BC2cXitVeqs7%252FL&citationId=p_n_973_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.jcat.2014.05.018&coi=1%3ACAS%3A528%3ADC%252BC2cXhtFCgtbjN&citationId=p_n_1015_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fic5012764&coi=1%3ACAS%3A528%3ADC%252BC2cXhtFWjt7zK&citationId=p_n_1022_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fic5012764&coi=1%3ACAS%3A528%3ADC%252BC2cXhtFWjt7zK&citationId=p_n_1022_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5TA00030K&coi=1%3ACAS%3A528%3ADC%252BC2MXkt1OmtLo%253D&citationId=p_n_921_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2015.02.035&coi=1%3ACAS%3A528%3ADC%252BC2MXjslymtL0%253D&citationId=p_n_949_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.micromeso.2015.02.035&coi=1%3ACAS%3A528%3ADC%252BC2MXjslymtL0%253D&citationId=p_n_949_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b00075&coi=1%3ACAS%3A528%3ADC%252BC2MXjtF2mu7o%253D&citationId=p_n_970_1
http://pubs.acs.org/action/showLinks?crossref=10.1007%2Fs10562-014-1242-4&coi=1%3ACAS%3A528%3ADC%252BC2cXkslGltr0%253D&citationId=p_n_1012_1

ACS Catalysis

(377) Wy, J.; Gao, Y.; Zhang, W.; Tan, Y.; Tang, A.; Men, Y.; Tang,
B. . 2015, 29, 96—100.

(378) Xi, F.-G;; Yang, Y.; Liu, H; Yao, H.-F.; Gao, E-Q. RSCaddi
2015, S, 79216—79223.

(379) Zhang, Z.; Chen, J.; Bao, Z.; Chang, G.; Xing, H.; Ren, Q. RSC
Ady. 2018, S, 79355—79360.

(380) Ghorbani-Vaghei, R; Davood, A.; Daliran, S.; Oveisi, A. R.
BSCoAdy. 2016, 6, 2918229189

(381) Huang, G; Yang, L; Ma, X,; Jiang, J.; Yu, S.-H.; Jiang, H.-L.
(il 2016, 22, 3470—3477.

(382) Ling, S.; Slater, B. ghgiimSai. 2016, 7, 4706—4712.

(383) Gomes Silva, C,; Luz, L; Llabres i Xamena, F. X,; Corma, A.;
Garcia, H. {iessiis. 2010, 16, 11133—11138.

(384) Long, J.; Wang, S,; Ding, Z.; Wang, S.; Zhou, Y.; Huang, L,;
Wang, X. i 2012, 48, 11656—11658.

(385) Wang, C.; deKrafft, K. E.; Lin, W. ity 2012, 134,
7211-7214.

(386) Horiuchi, Y,; Toyao, T.; Takeuchi, M.; Matsuoka, M.; Anpo,
M. 2013 15, 13243— 13253

(387) Shen, L,; Liang, S; Wu, W,; Liang, R;; Wu, L. Dkt
2013, 42, 13649—13657.

(388) Shen, L.; Liang, S.; Wu, W.; Liang, R.; Wu, L. it
2013, 1, 11473—11482.

(389) Sun, D.; Fu, Y.; Liu, W.; Ye, L.; Wang, D.; Yang, L.; Fu, X; Lj,
7. it 2013, 19, 14279—14285.

(390) Toyao, T.; Saito, M.; Horiuchi, Y.; Mochizuki, K.; Iwata, M.;
Higashimura, H.; Matsuoka, M. | 2013, 3, 2092—
2097.

(391) Afsahi, F.; Kaliaguine, S. i i 2014, 2, 12270—
12279.

(392) Halls, J. E; Jiang, D.; Burrows, A. D.; Kulandainathan, M. A;
Marken, F. jiasiisni 2014, 12, 187—-210.

(393) Shen, L,; Huang, L,; Liang, S.; Liang, R.; Qin, N.; Wu, L. RSC
Ady. 2014, 4, 2546—2549.

(394) Toyao, T.; Saito, M.; Horiuchi, Y.; Matsuoka, M. (agigleSei
Lechual 2014, 4, 625—628.

(395) Zhao, S.; Yin, H; Du, L,; He, L,; Zhao, K; Chang, L.; Yin, G;
Zhao, H.; Liu, S,; Tang, Z. diaseblciéa 2014, 8, 12660—12668.

(396) Deleu, W. P. R;; Rivero, G.; Teixeira, R. F. A; Du Prez, F. E;
De Vos, D. E. (ghaumbdaias 2015, 27, 5495—5502.

(397) Doan, T. L. H,; Nguyen, H. L; Pham, H. Q; Pham-Tran, N.-
N.; Le, T. N,; Cordova, K. E. inism 2015, 10, 2660—2668.

(398) Goh, T. W.; Xiao, C.; Maligal-Ganesh, R. V.; Li, X.; Huang, W.

. 2015, 124, 45—-51.

(399) Hod, L; Bury, W.; Gardner, D. M.; Deria, P.; Roznyatovskiy,
V.; Wasielewski, M. R;; Farha, O. K; Hupp, J. T. i
20185, 6, 586—591.

(400) Hod, L; Deria, P.; Bury, W.; Mondloch, J. E.; Kung, C.-W.; So,
M.; Sampson, M. D.; Peters, A. W.; Kubiak, C. P.; Farha, O. K.; Hupp,
J. T. iinieimeussens. 2015, 6, ArticleNo. 8304.

(401) Hod, 1; Sampson, M. D.; Deria, P.; Kubiak, C. P.; Farha, O. K;
Hupp, J. T. deasaiad 2015, 5, 6302—6309.

(402) Johnson, J. A; Luo, J.; Zhang, X.; Chen, Y.-S.; Morton, M. D.;
Echeverria, E.; Torres, F. E.; Zhang, ]. demtuingégl 2015, 5, 5283—5291.

(403) Kung, C.-W.; Chang, T.-H.; Chou, L.-Y.; Hupp, J. T.; Farha, O
K; Ho, K.-C. | 2015, 58, 51-56.

(404) Kung, C.-W,; Mondloch, J. E; Wang, T. C; Bury, W,;
Hofteditz, W.; Klahr, B. M.; Klet, R. C.; Pellin, M. J.; Farha, O. K;;
Hupp, J. T. 2015, 7, 28223—28230.

(40S) Chen, D.; Xing, H.; Wang, C.; Su, Z. it 2016, 4,
2657—-2662.

(406) Dai, X;; Liu, M.; Li, Z.; Jin, A; Ma, Y,; Huang, X,; Sun, H,;
Wang, H; Zhang, X. jmiiniimmmi 2016, 120, 12539—12548.

(407) Dhakshinamoorthy, A.; Asiri, A. M.; Garcia, H. jgessislesss
Lt Ed. 2016, 55, 5414—5445.

(408) Fu, Y. a; Huang, Y.; Xiang, Z; Liu, G,; Cao, D. Sl
Chem. 2016, 2016, 2100—2105.

(409) Gong, Y.-N.; Ouyang, T.; He, C.-T.; Lu, T.-B. ghgimsgi 2016,
7, 1070—1075.

1013

(410) Hamad, S.; Hernandez, N. C.; Aziz, A. G.; Ruiz-Salvador, A. R;;
Calero, S.; Grau-Crespo, R. i S 2015, 3, 23458—23465.

(411) Hendon, C. H; Bonnefoy, J; Quadrelli E. A; Canivet, J;
Chambers, M. B.; Rousse, G.; Walsh, A.; Fontecave, M.; Mellot-
Draznieks, C. ioissitesd 2016, 22, 3713-3718.

(412) Huang, R,; Peng, Y,; Wang, C.; Shi, Z,; Lin, W. Sitailttitigh
Chem. 2016, 2016, 4358—4362.

(413) Kajiwara, T.; Fujii, M; Tsujimoto, M.; Kobayashi, K.; Higuchi,
M,; Tanaka, K; Kitagawa, S. | . 2016, 55, 2697—
2700.

(414) Logan, M. W,; Lau, Y. A;; Zheng, Y.; Hall, E. A;; Hettinger, M
A.; Marks, R. P,; Hosler, M. L.; Rossi, F. M.; Yuan, Y.; Uribe-Romo, F.

| 2016, 6, 5647—5655.

(415) Mahmood, A,; Guo, W.; Tabassum, H.; Zou, R. st
Mater. 2016, 6, 1600423

(416) Otal, E. H,; Kim, M. L.; Calvo, M. E.; Karvonen, L.; Fabregas,
L. O,; Sierra, C. A.; Hinestroza, J. P. i 2016, 52, 6665—
6668.

(417) Park, J; Jiang, Q.; Feng, D.; Mao, L.; Zhou, H.-C. jaiminltn
Soc. 2016, 138, 3518—3525.

(418) Zhang, W.-Q;; Li, Q.-Y.; Zhang, Q,; Lu, Y.; Lu, H; Wang, W,;
Zhao, X.; Wang, s 2016, 55, 1005—1007.

(419) Chen, L.; Chen, X; Liu, H; Li, Y. Smgll 2015, 11, 2642—2648.

(420) Feng, D.; Wang, K;; Su, J,; Liu, T.-F.; Park, J.; Wei, Z.; Bosch,
M,; Yakovenko, A; Zou, X; Zhou, H.-C. I . 2015,
54, 149—154.

(421) Liu, Y.; Howarth, A. J.; Hupp, J. T.; Farha, O. K. susgessislesss
LutEd. 2015, 54, 9001-9005.

(422) Liu, Y.; Moon, S.-Y.; Hupp, J. T.; Farha, O. K. diaSMaug 2015,
9, 12358—12364.

(423) Park, J.; Feng, D.; Yuan, S.; Zhou, H.-C. |
2015, 54, 430—435.

(424) Py, S.; Xu, L;; Sun, L; Du, H. . 2015, 52,
50-52.

(425) Shen, L.; Liang, R;; Luo, M,; Jing, F.; Wu, L. Rismiiia
Bhys. 2015, 17, 117—121.

(426) Xu, H-Q.; Huy, J; Wang, D.; Li, Z.; Zhang, Q; Luo, Y; Yu, S.-
H.; Jiang, H.-L. iniemmition 2015, 137, 13440—13443,

(427) Yi, X.-C; Xi, F.-G.; Qi, Y.; Gao, E.-Q. RSamddi 2015, S, 893—
900.

(428) Xu, L; Luo, Y.-P,; Sun, L; Xu, Y; Cai, Z.-S.; Fang, M.; Yuan,
R-X; Du, H.-B. s, 2016, 22, 6268—6276.

(429) Bai, C.; Jian, S.; Yao, X;; Li, Y. i 2014, 4,
3261—-3267.

(430) He, J.; Wang, J.; Chen, Y.; Zhang, J.; Duan, D.; Wang, Y.; Yan,
Z. sinentesmn. 2014, 50, 7063—7066.

(431) Gomez-Gualdron, D. A,; Dix, S. T.; Getman, R. B,; Snurr, R. Q.

. 2015, 17, 27596—27608.

(432) Huang, Y.-B.; Shen, M.; Wang, X.; Shi, P.-C.; Li, H.; Cao, R._I
Catal. 2015, 330, 452—457.

(433) Luong, T. K. N; Absillis, G.; Shestakova, P.; Parac-Vogt, T. N.
DRaltgy Trans. 2015, 44, 15690—15696.

(434) Puthiaraj, P.; Ahn, W.-S. mimimSs. 2015, 65, 91-95.

(435) Shen, L.; Luo, M; Huang, L.; Feng, P.; Wu, L. jucsgamiabsi.
2015, 54, 1191-1193.

(436) Li, X; Goh, T. W;; Li, L;; Xiao, C; Guo, Z; Zeng, X. C;
Huang, W. diatulagigl 2016, 6, 3461—3468.

(437) Li, Y.-A,; Yang, S.; Liu, Q.-K.; Chen, G.-J.; Ma, J.-P.; Dong, Y.-
B. sisssntassmn. 2016, 52, 6517—6520.

(438) Liu, H,; Chang, L.; Bai, C.; Chen, L.; Luque, R; Li, Y. Augag,
(it 2016, 55, 5019—5023.

(439) Sasan, K; Lin, Q.; Mao, C.; Feng, P. (inuny. 2014, 50,
10390—10393.

(440) Wang, X.; Makal, T. A.; Zhou, H.-C. gsiaimisletes 2014, 67,
1629—-1631.

(441) Liu, W.-L; Yang, N.-S,; Chen, Y.-T.; Lirio, S.;; Wu, C.-Y.; Lin,
C.-H.; Huang, H.-Y. (olsssslisued. 2015, 21, 115—119.

(442) Shi, L; Wang, T.; Zhang, H.; Chang, K; Ye, . dimiiiish
Mater. 2015, 25, 5360—5367.

DOI: 10.1021/acscatal.6b02923
ACS Catal. 2017, 7, 997—1014


http://dx.doi.org/10.1021/acscatal.6b02923
http://pubs.acs.org/action/showLinks?pmid=26257077&crossref=10.1002%2Fasia.201500641&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVOmsrjO&citationId=p_n_1127_1
http://pubs.acs.org/action/showLinks?pmid=20687143&crossref=10.1002%2Fchem.200903526&coi=1%3ACAS%3A280%3ADC%252BC3cfkvVSntA%253D%253D&citationId=p_n_1089_1
http://pubs.acs.org/action/showLinks?pmid=25384625&crossref=10.1002%2Fchem.201405252&coi=1%3ACAS%3A528%3ADC%252BC2cXhvVykurzJ&citationId=p_n_1249_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.chemmater.5b01140&coi=1%3ACAS%3A528%3ADC%252BC2MXhtFOms7%252FM&citationId=p_n_1124_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5SC04953A&coi=1%3ACAS%3A528%3ADC%252BC28XksFOisbg%253D&citationId=p_n_1086_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201508941&coi=1%3ACAS%3A528%3ADC%252BC28Xht1Ojsbo%253D&citationId=p_n_1173_1
http://pubs.acs.org/action/showLinks?crossref=10.1071%2FCH14104&coi=1%3ACAS%3A528%3ADC%252BC2cXhvVyjtbzE&citationId=p_n_1246_1
http://pubs.acs.org/action/showLinks?pmid=24038375&crossref=10.1002%2Fchem.201301728&coi=1%3ACAS%3A528%3ADC%252BC3sXhtlyrs77E&citationId=p_n_1107_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fnn505582e&coi=1%3ACAS%3A528%3ADC%252BC2cXhvF2hsb7K&citationId=p_n_1121_1
http://pubs.acs.org/action/showLinks?pmid=26841264&crossref=10.1002%2Fchem.201504867&coi=1%3ACAS%3A528%3ADC%252BC28XitVOksrg%253D&citationId=p_n_1083_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6TA00429F&coi=1%3ACAS%3A528%3ADC%252BC28XhslWnsbk%253D&citationId=p_n_1149_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fejic.201600064&coi=1%3ACAS%3A528%3ADC%252BC28Xls1OhtLk%253D&citationId=p_n_1170_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fejic.201600064&coi=1%3ACAS%3A528%3ADC%252BC28Xls1OhtLk%253D&citationId=p_n_1170_1
http://pubs.acs.org/action/showLinks?pmid=25061635&crossref=10.1039%2FC4CC03946G&coi=1%3ACAS%3A528%3ADC%252BC2cXht1aitLbP&citationId=p_n_1243_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc3ta12645e&coi=1%3ACAS%3A528%3ADC%252BC3sXhtlClsbjF&citationId=p_n_1104_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4TA02010C&coi=1%3ACAS%3A528%3ADC%252BC2cXhtFSqsLzN&citationId=p_n_1111_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6RA00463F&coi=1%3ACAS%3A528%3ADC%252BC28Xkt1Wkt7Y%253D&citationId=p_n_1080_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facsami.5b06901&coi=1%3ACAS%3A280%3ADC%252BC28vnslGmuw%253D%253D&citationId=p_n_1146_1
http://pubs.acs.org/action/showLinks?pmid=26426485&crossref=10.1039%2FC5CP04705F&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFamsb3F&citationId=p_n_1219_1
http://pubs.acs.org/action/showLinks?pmid=25385329&crossref=10.1002%2Fanie.201409334&coi=1%3ACAS%3A528%3ADC%252BC2cXhvV2mtrzO&citationId=p_n_1188_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201511009&coi=1%3ACAS%3A528%3ADC%252BC28XktFGktb8%253D&citationId=p_n_1240_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201511009&coi=1%3ACAS%3A528%3ADC%252BC28XktFGktb8%253D&citationId=p_n_1240_1
http://pubs.acs.org/action/showLinks?pmid=23903996&crossref=10.1039%2Fc3dt51479j&coi=1%3ACAS%3A528%3ADC%252BC3sXhtlGmsbvP&citationId=p_n_1101_1
http://pubs.acs.org/action/showLinks?pmid=26365764&crossref=10.1038%2Fncomms9304&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFeisrrJ&citationId=p_n_1136_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.elecom.2015.06.003&coi=1%3ACAS%3A528%3ADC%252BC2MXhtVOmtbnO&citationId=p_n_1143_1
http://pubs.acs.org/action/showLinks?pmid=23760469&crossref=10.1039%2Fc3cp51427g&coi=1%3ACAS%3A528%3ADC%252BC3sXhtFOgtrjK&citationId=p_n_1098_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4RA09883H&coi=1%3ACAS%3A528%3ADC%252BC2cXhvF2ktLnI&citationId=p_n_1209_1
http://pubs.acs.org/action/showLinks?pmid=24848342&crossref=10.1039%2Fc4cc01086h&coi=1%3ACAS%3A528%3ADC%252BC2cXpt1OhsbY%253D&citationId=p_n_1216_1
http://pubs.acs.org/action/showLinks?pmid=27071816&crossref=10.1039%2FC6CC02319C&coi=1%3ACAS%3A528%3ADC%252BC28XmvVSisb8%253D&citationId=p_n_1178_1
http://pubs.acs.org/action/showLinks?pmid=25644718&crossref=10.1002%2Fsmll.201403599&coi=1%3ACAS%3A528%3ADC%252BC2MXkvVSlsro%253D&citationId=p_n_1185_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.jpclett.5b00019&coi=1%3ACAS%3A528%3ADC%252BC2MXhsF2ju7g%253D&citationId=p_n_1133_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facscatal.5b00941&coi=1%3ACAS%3A528%3ADC%252BC2MXht1Oqsb3E&citationId=p_n_1140_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja300539p&coi=1%3ACAS%3A528%3ADC%252BC38Xlt1Smt7c%253D&citationId=p_n_1095_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.5b08773&coi=1%3ACAS%3A528%3ADC%252BC2MXhs1Slsb%252FF&citationId=p_n_1206_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4CY00488D&coi=1%3ACAS%3A528%3ADC%252BC2cXhtVyhsbvP&citationId=p_n_1213_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.inorgchem.5b02626&coi=1%3ACAS%3A528%3ADC%252BC28XhtVKrsrY%253D&citationId=p_n_1182_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.ces.2014.08.052&coi=1%3ACAS%3A528%3ADC%252BC2cXhsFeisLzK&citationId=p_n_1130_1
http://pubs.acs.org/action/showLinks?pmid=23096590&crossref=10.1039%2Fc2cc34620f&coi=1%3ACAS%3A528%3ADC%252BC38Xhs1eitb3O&citationId=p_n_1092_1
http://pubs.acs.org/action/showLinks?pmid=25378140&crossref=10.1039%2FC4CP04162C&coi=1%3ACAS%3A528%3ADC%252BC2cXhvVGiu7fN&citationId=p_n_1203_1
http://pubs.acs.org/action/showLinks?pmid=25378140&crossref=10.1039%2FC4CP04162C&coi=1%3ACAS%3A528%3ADC%252BC2cXhvVGiu7fN&citationId=p_n_1203_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fejic.201500822&coi=1%3ACAS%3A528%3ADC%252BC2MXhvVChtLbE&citationId=p_n_1158_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fejic.201500822&coi=1%3ACAS%3A528%3ADC%252BC2MXhvVChtLbE&citationId=p_n_1158_1
http://pubs.acs.org/action/showLinks?pmid=26960623&crossref=10.1002%2Fchem.201600447&coi=1%3ACAS%3A528%3ADC%252BC28XktVais7c%253D&citationId=p_n_1210_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fadfm.201502253&coi=1%3ACAS%3A528%3ADC%252BC2MXht1Ciu7jN&citationId=p_n_1252_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fadfm.201502253&coi=1%3ACAS%3A528%3ADC%252BC2MXht1Ciu7jN&citationId=p_n_1252_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.inoche.2014.12.015&coi=1%3ACAS%3A528%3ADC%252BC2cXitFOntLzP&citationId=p_n_1200_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201505581&coi=1%3ACAS%3A528%3ADC%252BC28XktFGktLo%253D&citationId=p_n_1155_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201505581&coi=1%3ACAS%3A528%3ADC%252BC28XktFGktLo%253D&citationId=p_n_1155_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.catcom.2015.02.017&coi=1%3ACAS%3A528%3ADC%252BC2MXivFWksL8%253D&citationId=p_n_1228_1
http://pubs.acs.org/action/showLinks?pmid=25476702&crossref=10.1002%2Fanie.201408862&coi=1%3ACAS%3A528%3ADC%252BC2cXitVCitbvJ&citationId=p_n_1197_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc3cy00211j&coi=1%3ACAS%3A528%3ADC%252BC3sXhtVKhs7jP&citationId=p_n_1110_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.jpcc.6b02818&coi=1%3ACAS%3A528%3ADC%252BC28Xos1Skurw%253D&citationId=p_n_1152_1
http://pubs.acs.org/action/showLinks?pmid=26256057&crossref=10.1039%2FC5DT02077H&coi=1%3ACAS%3A528%3ADC%252BC2MXhtlSlsLrO&citationId=p_n_1225_1
http://pubs.acs.org/action/showLinks?pmid=26256057&crossref=10.1039%2FC5DT02077H&coi=1%3ACAS%3A528%3ADC%252BC2MXhtlSlsLrO&citationId=p_n_1225_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facsnano.5b05660&coi=1%3ACAS%3A528%3ADC%252BC2MXhs1Ons7rM&citationId=p_n_1194_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.jcat.2015.07.029&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVSltr7L&citationId=p_n_1222_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Faenm.201600423&citationId=p_n_1177_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Faenm.201600423&citationId=p_n_1177_1
http://pubs.acs.org/action/showLinks?pmid=26083551&crossref=10.1002%2Fanie.201503741&coi=1%3ACAS%3A528%3ADC%252BC2MXhtVegsbvP&citationId=p_n_1191_1
http://pubs.acs.org/action/showLinks?pmid=26083551&crossref=10.1002%2Fanie.201503741&coi=1%3ACAS%3A528%3ADC%252BC2MXhtVegsbvP&citationId=p_n_1191_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc3cy00917c&coi=1%3ACAS%3A528%3ADC%252BC2cXitFOgsLY%253D&citationId=p_n_1118_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc3cy00917c&coi=1%3ACAS%3A528%3ADC%252BC2cXitFOgsLY%253D&citationId=p_n_1118_1
http://pubs.acs.org/action/showLinks?pmid=26807710&crossref=10.1002%2Fchem.201600143&coi=1%3ACAS%3A528%3ADC%252BC28XitVOmt7s%253D&citationId=p_n_1167_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6CY00054A&citationId=p_n_1174_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC3RA45848B&coi=1%3ACAS%3A528%3ADC%252BC3sXhvV2lt7nL&citationId=p_n_1115_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC3RA45848B&coi=1%3ACAS%3A528%3ADC%252BC3sXhvV2lt7nL&citationId=p_n_1115_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5RA13102B&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVWlsr7P&citationId=p_n_1077_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5RA13102B&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVWlsr7P&citationId=p_n_1077_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5TA06982C&coi=1%3ACAS%3A528%3ADC%252BC2MXhs1KksLnM&citationId=p_n_1164_1
http://pubs.acs.org/action/showLinks?pmid=27035589&crossref=10.1039%2FC6CC01194B&coi=1%3ACAS%3A528%3ADC%252BC28XksFOhsLY%253D&citationId=p_n_1237_1
http://pubs.acs.org/action/showLinks?coi=1%3ACAS%3A528%3ADC%252BC2cXntlelsr0%253D&citationId=p_n_1112_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5RA13149A&coi=1%3ACAS%3A528%3ADC%252BC2MXhsVygtb%252FJ&citationId=p_n_1074_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5SC02679B&coi=1%3ACAS%3A528%3ADC%252BC2MXhvVSgtbrN&citationId=p_n_1161_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facscatal.6b00397&coi=1%3ACAS%3A528%3ADC%252BC28XlvVahsro%253D&citationId=p_n_1234_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Faoc.3251&coi=1%3ACAS%3A528%3ADC%252BC2cXitVWhtrzI&citationId=p_n_1071_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facscatal.5b01767&coi=1%3ACAS%3A528%3ADC%252BC2MXhsFamsr7J&citationId=p_n_1137_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.6b00007&coi=1%3ACAS%3A528%3ADC%252BC28XivVersb0%253D&citationId=p_n_1179_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.6b00007&coi=1%3ACAS%3A528%3ADC%252BC28XivVersb0%253D&citationId=p_n_1179_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fic502609a&coi=1%3ACAS%3A528%3ADC%252BC2MXhtVSjtbY%253D&citationId=p_n_1231_1

ACS Catalysis

(443) Cao, S.-L,; Yue, D.-M,; Li, X.-H.; Smith, T. J.; Li, N.; Zong, M.-
H.; Wy, H; Ma, Y.-Z.; Lou, W.-Y. | NN 2016, 4,
3586—3595.

(444) Wang, P.; Feng, J.; Zhao, Y.; Wang, S.; Liv, ]. i iuuiniism
Lideidaces 2016, 8, 23755—23762.

(445) Sun, Y; Sun, L; Feng, D.; Zhou, H.-C. | NG
2016, S5, 6471—-6475.

(446) Xiao, J.-D.; Shang, Q.; Xiong, Y.; Zhang, Q.; Luo, Y.; Yu, S.-H,;
Jiang, H.-L. . 2016, 55, 9389—9393.

(447) Yuan, S.; Zou, L; Li, H; Chen, Y.-P.; Qin, J.; Zhang, Q.; Ly,
W.,; Hall, M. B.; Zhou, H.-C. | . 2016, 55, 10776~
10780.

(448) Moon, S.-Y.; Proussaloglou, E.; Peterson, G. W.; DeCoste, J.
B.; Hall, M. G.; Howarth, A. J.; Hupp, J. T.; Farha, O. K. lssltesd
2016, 22, 14864—14868.

(449) Chen, Y.-Z,; Jiang, H.-L. lsembdsigy 2016, 28, 6698—6704.

(450) Wang, Y.; Cui, H.; Wei, Z.-W.; Wang, H.-P.; Zhang, L.; Su, C.-
Y. Chem. Sci. 2016, DOI: 10.1039/c6sc03288e.

(451) Rechac, V. L;; Cirujano, F. G.; Corma, A.; Llabres i Xamena, F.
X. IR 2016, 2016, 4512—4516.

(452) Valekar, A. H.; Cho, K-H,; Chitale, S. K; Hong, D.-Y.; Cha,
G.-Y,; Lee, U. H.; Hwang, D. W,; Serre, C.; Chang, J.-S.; Hwang, Y. K.
Green Chem. 2016, 18, 4542—4552.

(453) Manna, K; Ji, P.; Greene, F. X; Lin, W. it
2016, 138, 7488—7491.

(454) Sawano, T.; Lin, Z.; Boures, D.; An, B; Wang, C; Lin, W. L.
i, 2016, 138, 9783—9786.

(455) Hester, P.; Xu, S.; Liang, W.; Al-Janabi, N.; Vakili, R;; Hill, P.;
Muryn, C. A.; Chen, X.; Martin, P. A; Fan, X. LCatgl 2016, 340, 85—
94.

(456) Plessers, E.; De Vos, D. E.; Roeffaers, M. B. J. LCatal 2016,
340, 136—143.

(457) Cheng, C.; Fang, J.; Ly, S.; Cen, C.; Chen, Y.; Ren, L.; Feng,
W.; Fang, Z. “ 2016, 91, 2785—2792.

(458) Su, C.-H; Kung, C.-W.; Chang, T.-H.; Lu, H.-C;; Ho, K-C;
Liao, Y.-C. i 2016, 4, 11094—11102.

(459) Pang, S.; Wu, Y,; Zhang, X,; Li, B.; Ouyang, J.; Ding, M. Brocess
Biachez. 2016, S1, 229—239.

(460) Toyao, T.; Saito, M; Dohshi, S.; Mochizuki, K; Iwata, M,;
Higashimura, H.; Horiuchi, Y.; Matsuoka, M.
2016, 42, 7679—7688.

(461) Xing, H.; Chen, D.; Li, X; Liu, Y.; Wang, C.; Su, Z. RSCaAdi.
2016, 6, 66444—66450.

(462) Peters, A. W.; Li, Z.; Farha, O. K.; Hupp, J. T. [
lideataces 2016, 8, 20675—20681.

(463) Chen, L.; Chen, H.; Luque, R; Li, Y. (ohgieSai. 2014, S,
3708—-3714.

(464) Klet, R. C.; Liu, Y.; Wang, T. C.; Hupp, J. T.; Farha, O. K_L

. A 2016, 4, 1479—1485.

(465) Cavka, J. H.; Jakobsen, S.; Olsbye, U.; Guillou, N.; Lamberti,
C.; Bordiga, S.; Lillerud, K. P. it 2008, 130, 13850—
13851.

(466) Zhao, D.; Timmons, D. J.; Yuan, D.; Zhou, H.-C. gdeitaimbigiiia
Res. 2011, 44, 123—133.

(467) Fang, Z.; Bueken, B,; De Vos, D. E; Fischer, R. A. Augeig
(et 2015, 54, 7234—7254.

(468) Canivet, J.; Vandichel, M.; Farrusseng, D. iiskissahuggs. 2016,
45, 4090—4099.

(469) Qien, S; Wragg, D.; Reinsch, H.; Svelle, S,; Bordiga, S.;
Lamberti, C.; Lillerud, K. P. iyl 2014, 14, 5370—5372.

(470) Guillerm, V.; Ragon, F.; Dan-Hardi, M.; Devic, T;
Vishnuvarthan, M.; Campo, B.; Vimont, A; Clet, G,; Yang, Q;
Maurin, G.; Férey, G.; Vittadini, A,; Gross, S.; Serre, C. fngauisissn
LitEd 2012, S1, 9267—9271.

(471) Liang, W.; Babarao, R; Church, T. L.; D’Alessandro, D. M.

. 2015, 51, 11286—11289.

(472) Taddei, M.; Costantino, F.; Vivani, R. kitigmialdid 2010, 49,

9664—9670.

(473) Taddei, M.; Costantino, F.; Vivani, R;; Sabatini, S.; Lim, S.-H.;
Cohen, S. M. fimmmmiimmmm. 2014, 50, $737—5740.

(474) Cooper, L.; Guillou, N.; Martineau, C.; Elkaim, E.; Taulelle, F.;
Serre, C.; Devic, T. | NS 2014, 2014, 6281—6289.

(475) Mouchaham, G.; Cooper, L; Guillou, N.; Martineau, C.;
Elkaim, E.; Bourrelly, S.; Llewellyn, P. L.; Allain, C.; Clavier, G.; Serre,
C.; Devic, T. I 2015, 54, 13297—-13301.

(476) Wiersum, A. D.; Soubeyrand-Lenoir, E.; Yang, Q.; Moulin, B.;
Guillerm, V.; Yahia, M. B.; Bourrelly, S.; Vimont, A.; Miller, S.; Vagner,
C.; Daturi, M,; Clet, G; Serre, C.; Maurin, G.; Llewellyn, P. L. Chegis
Asign ] 2011, 6, 3270—3280.

(477) Marshall, R. J; Griffin, S. L.; Wilson, C.; Forgan, R. S. Clgiis
Eur ] 2016, 22, 4870—4877.

(478) Kandiah, M.; Nilsen, M. H.; Usseglio, S.; Jakobsen, S.; Olsbye,
U.; Tilset, M.; Larabi, C.; Quadrelli, E. A.; Bonino, F.; Lillerud, K. P.
(assemidias. 2010, 22, 6632—6640.

(479) Mondloch, J. E.; Katz, M. J; Planas, N.,; Semrouni, D.;
Gagliardi, L.; Hupp, J. T,; Farha, O. K. innsnissmm. 2014, S0,
8944—8946.

(480) Van de Voorde, B.; Stassen, L; Bueken, B.; Vermoortele, F.; De
Vos, D,; Ameloot, R;; Tan, J.-C.; Bennett, T. D. |l
2015, 3, 1737—1742.

(481) Wu, H,; Yildirim, T.; Zhou, W. g, 2013, 4,
925-930.

(482) Yot, P. G; Yang, K; Ragon, F.; Dmitriev, V,; Devic, T,;
Horcajada, P.; Serre, C.; Maurin, G. jnslissbsss. 2016, 45, 4283—
4288.

(483) Burtch, N. C.; Jasuja, H.; Walton, K. S. ghgaemRey 2014, 114,
10575—10612.

(484) Howarth, A. J,; Liu, Y; Li, P,; Li, Z.; Wang, T. C; Hupp, J. T,;
Farha, O. K. himimiiemist. 2016, 1, 15018.

(485) Deria, P.; Mondloch, J. E.; Karagiaridi, O.; Bury, W.; Hupp, J.
T.; Farha, O. K. iy, 2014, 43, 5896—5912.

(486) Kim, M.; Cahill, J. F.; Su, Y,; Prather, K. A;; Cohen, S. M.
(i, 2012, 3, 126—130.

(487) Liu, T.-F.; Vermeulen, N. A,; Howarth, A. J; Li, P.; Sarjeant, A.
A; Hupp, J. T.; Farha, O. K. IS 2016, 2016, 4349—
4352.

(488) Vermoortele, F.; Valvekens, P.; De Vos, D. Catalysis at the
Metallic Nodes of MoFs. 1n NN
Xamena, F. L. I, Gascon, J., Eds.; The Royal

Society of Chemistry: London, U.K,, 2013; pp 268—288.

(489) Shearer, G. C; Chavan, S.; Bordiga, S.; Svelle, S.; Olsbye, U,;
Lillerud, K. P. (olamidaias 2016, 28, 3749—3761.

(490) Sholl, D. S.; Lively, R. P. iyl 2015, 6, 3437—
3444.

(491) Platero-Prats, A. E.; Mavrandonakis, A.; Gallington, L. C.; Liu,
Y.; Hupp, J. T.; Farha, O. K; Cramer, C. J.; Chapman, K. W. LAz,
(higiimsas. 2016, 138, 4178—4185.

(492) Larabi, C; Quadrelli, E. A. |EESSNAEN. 2012, 2012,
3014—-3022.

(493) Klet, R. C; Wang, T. C; Fernandez, L. E; Truhlar, D. G;
Hupp, J. T.; Farha, O. K. (oltusmidaiay 2016, 28, 1213—1219.

(494) Hu, P.; Morabito, J. V.; Tsung, C.-K. dimtemingigl 2014, 4,
4409—4419.

(495) Meilikhov, M.; Yusenko, K.; Esken, D.; Turner, S.; Van
Tendeloo, G.; Fischer, R. A. | AN 2010, 2010, 3701—
3714.

(496) Hermes, S.; Schroter, M. K.; Schmid, R.; Khodeir, L.; Muhler,
M,; Tissler, A,; Fischer, R. W.; Fischer, R. A. | |l NG
2008, 44, 6237—6241.

(497) Sugikawa, K.; Furukawa, Y.; Sada, K. (elusmbdsisy. 2011, 23,
3132-3134.

(498) Lu, G; Li, S.; Guo, Z.; Farha, O. K; Hauser, B. G.; Qi, X;
Wang, Y,; Wang, X;; Han, S,; Liu, X;; DuChene, J. S.; Zhang, H,;
Zhang, Q.; Chen, X;; Ma, J; Loo, S. C. J.; Wei, W. D.; Yang, Y.; Hupp,
J. T.; Huo, F. Mdeiakaiig. 2012, 4, 310—316.

DOI: 10.1021/acscatal.6b02923
ACS Catal. 2017, 7, 997—1014


http://dx.doi.org/10.1039/c6sc03288e
http://dx.doi.org/10.1021/acscatal.6b02923
http://pubs.acs.org/action/showLinks?pmid=21956843&crossref=10.1002%2Fasia.201100201&coi=1%3ACAS%3A528%3ADC%252BC3MXht1CrtrvF&citationId=p_n_1346_1
http://pubs.acs.org/action/showLinks?pmid=21956843&crossref=10.1002%2Fasia.201100201&coi=1%3ACAS%3A528%3ADC%252BC3MXht1CrtrvF&citationId=p_n_1346_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201507058&coi=1%3ACAS%3A528%3ADC%252BC2MXhs1elur3O&citationId=p_n_1343_1
http://pubs.acs.org/action/showLinks?pmid=26036179&crossref=10.1002%2Fanie.201411540&coi=1%3ACAS%3A528%3ADC%252BC2MXpt12gtLg%253D&citationId=p_n_1319_1
http://pubs.acs.org/action/showLinks?pmid=26036179&crossref=10.1002%2Fanie.201411540&coi=1%3ACAS%3A528%3ADC%252BC2MXpt12gtLg%253D&citationId=p_n_1319_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.jcat.2016.05.013&coi=1%3ACAS%3A528%3ADC%252BC28XovVagt78%253D&citationId=p_n_1288_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fejic.201402891&coi=1%3ACAS%3A528%3ADC%252BC2cXhvFWgsbrL&citationId=p_n_1340_1
http://pubs.acs.org/action/showLinks?pmid=27571762&crossref=10.1038%2Fnatrevmats.2015.18&coi=1%3ACAS%3A528%3ADC%252BC2sXhtVertrc%253D&citationId=p_n_1368_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fejic.201600627&coi=1%3ACAS%3A528%3ADC%252BC28XhtFams7%252FF&citationId=p_n_1375_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4SC01847H&coi=1%3ACAS%3A528%3ADC%252BC2cXhtFCku7fE&citationId=p_n_1309_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Far100112y&coi=1%3ACAS%3A528%3ADC%252BC3cXhsV2ksbfO&citationId=p_n_1316_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Far100112y&coi=1%3ACAS%3A528%3ADC%252BC3cXhsV2ksbfO&citationId=p_n_1316_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6GC00524A&coi=1%3ACAS%3A528%3ADC%252BC28XhtVGisL%252FN&citationId=p_n_1278_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6GC00524A&coi=1%3ACAS%3A528%3ADC%252BC28XhtVGisL%252FN&citationId=p_n_1278_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC4TA06396A&coi=1%3ACAS%3A528%3ADC%252BC2cXhvF2rtL3O&citationId=p_n_1358_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcr5002589&coi=1%3ACAS%3A528%3ADC%252BC2cXhs1eju7nP&citationId=p_n_1365_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2Fc1sc00394a&coi=1%3ACAS%3A528%3ADC%252BC3MXhsFeisr%252FM&citationId=p_n_1372_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facsami.6b04729&coi=1%3ACAS%3A528%3ADC%252BC28Xht1KqsL7K&citationId=p_n_1306_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facsami.6b04729&coi=1%3ACAS%3A528%3ADC%252BC28Xht1KqsL7K&citationId=p_n_1306_1
http://pubs.acs.org/action/showLinks?pmid=27607019&crossref=10.1002%2Fchem.201603976&coi=1%3ACAS%3A528%3ADC%252BC28XhsVymtLfK&citationId=p_n_1268_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fejic.201600372&coi=1%3ACAS%3A528%3ADC%252BC28Xht1Wrtr3E&citationId=p_n_1275_1
http://pubs.acs.org/action/showLinks?pmid=22437717&crossref=10.1038%2Fnchem.1272&coi=1%3ACAS%3A528%3ADC%252BC38XisVKrsbw%253D&citationId=p_n_1400_1
http://pubs.acs.org/action/showLinks?pmid=24974960&crossref=10.1039%2FC4CC02401J&coi=1%3ACAS%3A528%3ADC%252BC2cXhtVOnsrrI&citationId=p_n_1355_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcm200737c&coi=1%3ACAS%3A528%3ADC%252BC3MXnvVamtLg%253D&citationId=p_n_1397_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6RA12134A&coi=1%3ACAS%3A528%3ADC%252BC28XhtFCrurzN&citationId=p_n_1303_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facsami.6b08057&coi=1%3ACAS%3A528%3ADC%252BC28XhsVSgurzO&citationId=p_n_1258_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facsami.6b08057&coi=1%3ACAS%3A528%3ADC%252BC28XhsVSgurzO&citationId=p_n_1258_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcm102601v&coi=1%3ACAS%3A528%3ADC%252BC3cXhsFaksbvP&citationId=p_n_1352_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.chemmater.5b04887&coi=1%3ACAS%3A528%3ADC%252BC28Xit1aks7g%253D&citationId=p_n_1387_1
http://pubs.acs.org/action/showLinks?pmid=16130164&crossref=10.1002%2Fanie.200462515&coi=1%3ACAS%3A528%3ADC%252BD2MXhtFWisb7J&citationId=p_n_1394_1
http://pubs.acs.org/action/showLinks?crossref=10.1007%2Fs11164-016-2652-2&coi=1%3ACAS%3A528%3ADC%252BC28XhsVKhsLzO&citationId=p_n_1300_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facssuschemeng.6b00777&coi=1%3ACAS%3A528%3ADC%252BC28XotFKkurg%253D&citationId=p_n_1255_1
http://pubs.acs.org/action/showLinks?pmid=22887718&crossref=10.1002%2Fanie.201204806&coi=1%3ACAS%3A528%3ADC%252BC38XhtFOmtLvO&citationId=p_n_1328_1
http://pubs.acs.org/action/showLinks?pmid=22887718&crossref=10.1002%2Fanie.201204806&coi=1%3ACAS%3A528%3ADC%252BC38XhtFOmtLvO&citationId=p_n_1328_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.procbio.2015.11.033&coi=1%3ACAS%3A528%3ADC%252BC28Xhs12ltrc%253D&citationId=p_n_1297_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.procbio.2015.11.033&coi=1%3ACAS%3A528%3ADC%252BC28Xhs12ltrc%253D&citationId=p_n_1297_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.chemmater.6b00602&coi=1%3ACAS%3A528%3ADC%252BC28XnsVWjur0%253D&citationId=p_n_1377_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fejic.201200033&coi=1%3ACAS%3A528%3ADC%252BC38Xmslymt74%253D&citationId=p_n_1384_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcg501386j&citationId=p_n_1325_1
http://pubs.acs.org/action/showLinks?crossref=10.1016%2Fj.jcat.2016.05.003&coi=1%3ACAS%3A528%3ADC%252BC28XptVWgu70%253D&citationId=p_n_1287_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC6TA03547G&coi=1%3ACAS%3A528%3ADC%252BC28XhtVCmsLbL&citationId=p_n_1294_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.6b00069&coi=1%3ACAS%3A528%3ADC%252BC28Xjt1yns7s%253D&citationId=p_n_1381_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.6b00069&coi=1%3ACAS%3A528%3ADC%252BC28Xjt1yns7s%253D&citationId=p_n_1381_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fja8057953&coi=1%3ACAS%3A280%3ADC%252BD1cnlvFSqsA%253D%253D&citationId=p_n_1315_1
http://pubs.acs.org/action/showLinks?pmid=26584043&crossref=10.1039%2FC5DT03522H&coi=1%3ACAS%3A528%3ADC%252BC2MXhslGlsrjK&citationId=p_n_1322_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.6b06239&coi=1%3ACAS%3A528%3ADC%252BC28Xht1aisrrM&citationId=p_n_1284_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.6b06239&coi=1%3ACAS%3A528%3ADC%252BC28Xht1aisrrM&citationId=p_n_1284_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fjctb.4885&coi=1%3ACAS%3A528%3ADC%252BC28XislOktrg%253D&citationId=p_n_1291_1
http://pubs.acs.org/action/showLinks?pmid=26600004&crossref=10.1039%2FC5DT03621F&coi=1%3ACAS%3A528%3ADC%252BC2MXhslyqsL7P&citationId=p_n_1364_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5TA07687K&coi=1%3ACAS%3A528%3ADC%252BC28Xns1ejtw%253D%253D&citationId=p_n_1312_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2FC5TA07687K&coi=1%3ACAS%3A528%3ADC%252BC28Xns1ejtw%253D%253D&citationId=p_n_1312_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201604313&coi=1%3ACAS%3A528%3ADC%252BC28XhtVKgurbM&citationId=p_n_1267_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjacs.6b03689&coi=1%3ACAS%3A528%3ADC%252BC28XpsVSgsLk%253D&citationId=p_n_1281_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fjz4002345&coi=1%3ACAS%3A528%3ADC%252BC3sXjsFejsbc%253D&citationId=p_n_1361_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201603990&coi=1%3ACAS%3A528%3ADC%252BC28XhtVahsLbL&citationId=p_n_1264_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.chemmater.6b03030&coi=1%3ACAS%3A528%3ADC%252BC28XhsVehtrjN&citationId=p_n_1271_1
http://pubs.acs.org/action/showLinks?pmid=24752395&crossref=10.1039%2Fc4cc01253d&coi=1%3ACAS%3A528%3ADC%252BC2cXntlSrs78%253D&citationId=p_n_1337_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fejic.201000473&citationId=p_n_1393_1
http://pubs.acs.org/action/showLinks?crossref=10.1002%2Fanie.201602274&coi=1%3ACAS%3A528%3ADC%252BC28Xms1Kms7s%253D&citationId=p_n_1261_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fic1014048&coi=1%3ACAS%3A528%3ADC%252BC3cXhtF2qsrzF&citationId=p_n_1334_1
http://pubs.acs.org/action/showLinks?pmid=24723093&crossref=10.1039%2FC4CS00067F&coi=1%3ACAS%3A528%3ADC%252BC2cXht1Slu7nJ&citationId=p_n_1369_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2F9781849737586-00268&citationId=p_n_1376_1
http://pubs.acs.org/action/showLinks?crossref=10.1039%2F9781849737586-00268&citationId=p_n_1376_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Fcs5012662&coi=1%3ACAS%3A528%3ADC%252BC2cXhslahsrrL&citationId=p_n_1390_1
http://pubs.acs.org/action/showLinks?pmid=26083475&crossref=10.1039%2FC5CC02539G&coi=1%3ACAS%3A528%3ADC%252BC2MXhtVCmu7vP&citationId=p_n_1331_1
http://pubs.acs.org/action/showLinks?system=10.1021%2Facs.jpclett.5b01135&coi=1%3ACAS%3A528%3ADC%252BC2MXhtlWmur7M&citationId=p_n_1380_1
http://pubs.acs.org/action/showLinks?pmid=26916707&crossref=10.1002%2Fchem.201505185&coi=1%3ACAS%3A528%3ADC%252BC28XjtlKnsrc%253D&citationId=p_n_1349_1
http://pubs.acs.org/action/showLinks?pmid=26916707&crossref=10.1002%2Fchem.201505185&coi=1%3ACAS%3A528%3ADC%252BC28XjtlKnsrc%253D&citationId=p_n_1349_1

