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Improving the Photoinduced Charge Separation Parameters in Corrole–Perylene Carboximide
Dyads by Tuning the Redox and Spectroscopic Properties of the Components
Flamigni, L.; Ciuciu, A. I.; Langhals, H.; Böck, B.; Gryko, D. T. Chem. Asian J. 2012, 7, 582–592.
Abstract:

A couple of corrole–perylene carboximide dyads (C2‐PIa and C2‐PIx) have been synthesized and their
photoreactivity has been evaluated. We aimed at obtaining better performances for photoinduced
charge separation, both in terms of efficiency and in terms of lifetime, with respect to formerly
studied systems. The energy level of the charge‐separated state was tuned by selecting perylene and
corrole components with diverse redox and spectroscopic properties. High spectroscopic energy
levels of the perylene carboximide derivatives (PIs) allow a fast charge separation to be maintained in
competition with an energy‐transfer process from the PI to the corrole unit. Yields and lifetimes of
charge separation in toluene are, respectively, 75 % and 2.5 μs for C2‐PIa and 65 % and 24 ns for C2‐
PIx. The results and the effect of solvent polarity are discussed in the framework of current energy‐
and electron‐transfer theories.


Air‐Stable, Narrow‐Band‐Gap Ambipolar C60 Fullerene–Hydrazone Hybrid Materials
Urnikaite, S.; Malinauskas, T.; Gaidelis, V.; Jankauskas, V.; Getautis, V. Chem. Asian J. 2012,
7, 614–620.
Abstract:

Fullerene–hydrazone dyads have been synthesized using the Confalone reaction followed by
condensation with phenylhydrazines. Room‐temperature xerographic time‐of‐flight, ionization
potential, and cyclic voltammetry measurements indicate that these narrow‐band‐gap (Eg<1.5 eV),
ambipolar charge‐transporting dyads with balanced hole‐ and electron mobilities, which operate in
air, are attractive materials for various optoelectronic applications.


Native Chemical Ligation at Glutamine
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Siman, P.; Karthikeyan, S. V.; Brik, A. Org. Lett. 2012, 14, 1520‐1523.
Abstract:

The desulfurization reaction introduced by Yan and Dawson as a postnative chemical ligation step
greatly expanded the scope of ligation chemistry beyond Xaa‐Cys (Xaa is any amino acid) by making
ligation at Xaa‐Phe, Xaa‐Val, Xaa‐Lys, Xaa‐Leu, Xaa‐Thr, and Xaa‐Pro junctions accessible in the
synthesis of functional proteins. A new ligation site based on Xaa‐Gln utilizing γ‐mercaptoglutamine
is reported, and several examples on the efficiency of ligation coupled with desulfurization are
provided.


Charge‐Transfer Properties of Lateral Triphenylamine–Dithienophosphole Diads
Chua, C. J.; Ren, Y.; Baumgartner, T. Org. Lett. 2012, 14, 1588‐1591.
Abstract:

Installation of an exocyclic triphenylamine group at the phosphorus center provides access to
dithienophosphole materials with lateral charge‐transfer (CT) ability. The degree of CT can be
significantly manipulated not only via oxidation of the P‐center but also surprisingly by alkylation of
the 2,6‐position of the scaffold.


Induction of chirality in porphyrin–(bis)calixarene assemblies: a mixed covalent–non‐
covalent vs a fully non‐covalent approach
D'Urso, A.; Nicotra, P. F.; Centonze, G.; Fragalà, M. E.; Gattuso, G.; Notti, A.; Pappalardo, A.;
Pappalardo, S.; Parisi, M. F.; Purrello, R. Chem. Commun. 2012, 48, 4046‐4048.
Abstract:
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Two strategies for the syntheses of chiral porphyrin–(bis)calixarene multi‐component supramolecular
assemblies are reported.


“ON–OFF” switching of europium complex luminescence coupled with a ligand redox process
Yano, M.; Matsuhira, K.; Tatsumi, M.; Kashiwagi, Y.; Nakamoto, M.; Oyama, M.; Ohkubo, K.;
Fukuzumi, S.; Misaki, H.; Tsukube, H. Chem. Commun. 2012, 48, 4082‐4084.
Abstract:

A triarylamine‐functionalized terpyridine ligand formed a highly coordinated complex with europium
tris(β‐diketonate), which displayed reversible ‘‘ON–OFF’’ luminescence switching coupled with a
ligand redox process of triarylamine/triarylaminium cations.


Phosphorescent perylene imides
Ventura, B.; Langhals, H.; Böck, B.; Flamigni, L. Chem. Commun. 2012, 48, 4226‐4228.
Abstract:

Asymmetrically substituted perylene imide derivatives PIa and PIx display phosphorescence in glassy
matrices at 77 K. The lifetime is 49.0 ms for PIa and 13.5 ms for PIx. The triplet energy is 1.79 eV for
PIa and 1.68 eV for PIx as confirmed by sensitization experiments of the C60 triplet.


Porphyrins for dye‐sensitised solar cells: new insights into efficiency‐determining electron
transfer steps
Griffith , M. J.; Sunahara , K.; Wagner , P.; Wagner , K.; Wallace , G. G.; Officer , D. L.;
Furube , A.; Katoh , R.; Mori, R.; Mozer, A. J. Chem. Commun. 2012, 48, 4145‐4162.
Abstract:

Porphyrin molecules offer immense potential as the light harvesting component of dye‐sensitised
nanocrystalline TiO2 solar cells. Synthetic porphyrin dyes were amongst the first dyes trialled for
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sensitisation of inorganic semiconducting oxides. Today, they exhibit the best performance reported
for dye‐sensitised solar cells. Accompanying the significant performance improvement over the last
two decades is a much improved understanding of efficiency‐determining fundamental electron
transfer steps, from charge photogeneration to recombination. In this feature article we highlight our
recent discoveries of the influence of porphyrin molecule structure on efficiency determining
electron transfer kinetics and device performance by systematically changing the molecular structure
and observing electron injection and recombination kinetics using time‐resolved optical and electrical
probes. Despite our observation of ultrafast charge injection for all porphyrin dyes studied by
transient absorption spectroscopy, the injection yield estimated using an internal standard remains
below 100% and depends strongly on the molecular structure. The observed discrepancy between
kinetic competition and the injection yield is attributed to non‐injecting dyes, probably arising due to
inhomogeneity. A very interesting sub‐ns (0.5 ns to 100 ns) charge recombination channel between
photo‐injected electrons and porphyrin cations is observed, which is found to be more prominent in
free‐base porphyrin dyes with a conjugated linker. Charge recombination between the acceptor
species in the redox containing electrolyte and injected electrons is shown to be an important
limitation of most porphyrin‐sensitised solar cells, accelerated by the presence of porphyrin
molecules at the TiO2–electrolyte interface. This recombination reaction is strongly dependent on
the porphyrin molecular structure. Bulky substituents, using a porphyrin dimer instead of a porphyrin
monomer, a light soaking treatment of freshly prepared films and co‐sensitization of TiO2 with
multiple dyes are shown to be successful strategies to improve electron lifetime. Finally, new
developments unique to porphyrin dye‐sensitised solar cells, including performance enhancements
from a light exposure treatment of a zinc porphyrin dye, a significant performance improvement
observed after co‐sensitisation of TiO2 with free‐base and zinc porphyrin dyes and the use of
porphyrin dimers with increased light harvesting in thin‐film TiO2 solar cells are described.


Joint electrical, photophysical and computational studies on D‐π‐A dye sensitized solar cells:
the impacts of dithiophene rigidification
Xu, M.; Zhang, M.; Pastore, M.; Li, R.; Angelis, F. D.; Wang, P. Chem. Sci. 2012, 3, 976‐983.
Abstract:

We scrutinize the influences of π‐linker rigidification upon the optoelectronic features of dye‐
sensitized solar cells using a cobalt(II/III) redox electrolyte.


Synthesis and optoelectronic properties of 2,6‐bis(2‐anilinoethynyl) pyridine scaffolds
Engle, J. M.; Carroll, C. N.; Johnson, D. W.; Haley, M. M. Chem. Sci. 2012, 3, 1105‐1110.
Abstract:
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Synthesis and spectroscopic study of sixteen bisphenylureas demonstrate the fluorescence tunability
inherent to these arylethynylpyridine‐based anion sensors.


Positive Cooperativity in the Template‐Directed Synthesis of Monodisperse Macromolecules
Belowich, M. E.; Valente, C.; Smaldone, R. A.; Friedman, D. C.; Thiel, J.; Cronin, L.; Stoddart, J.
F. J. Am. Chem. Soc. 2012, 134, 5243–5261.
Abstract:

Two series of oligorotaxanes R and R′ that contain −CH2NH2+CH2– recognition sites in their dumbbell
components have been synthesized employing template‐directed protocols. [24]Crown‐8 rings self‐
assemble by a clipping strategy around each and every recognition site using equimolar amounts of
2,6‐pyridinedicarboxaldehyde and tetraethyleneglycol bis(2‐aminophenyl) ether to efficiently provide
up to a [20]rotaxane. In the R series, the −NH2+– recognition sites are separated by trismethylene
bridges, whereas in the R′ series the spacers are p‐phenylene linkers. The underpinning idea here is
that in the former series, the recognition sites are strategically positioned 3.5 Å apart from one
another so as to facilitate efficient [π∙∙∙π] stacking between the aromatic residues in contiguous rings
in the rotaxanes and consequently, a discrete rigid and rod‐like conformation is realized; these
noncovalent interactions are absent in the latter series rendering them conformationally
flexible/nondiscrete. Although in the R′ series, the [3]‐, [4]‐, [8]‐, and [12]rotaxanes were isolated
after reaction times of <5–30 min in yields of 72–85%, in the R series, the [3]‐, [4]‐, [5]‐, [8]‐, [12]‐,
[16]‐, and [20]rotaxanes were isolated in <5 min to 14 h in 88–98% yields. It follows that while in the
R′ series the higher order oligorotaxanes are formed in lower yields more rapidly, in the R series, the
higher order oligorotaxanes are formed in higher yields more slowly. In the R series, the high
percentage yields are sustained throughout, despite the fact that up to 39 components are
participating in the template‐directed self‐assembly process. Simple arithmetic reveals that the
conversion efficiency for each imine bond formation peaks at 99.9% in the R series and 99.3% in the
R′ series. This maintenance of reaction efficiency in the R series can be ascribed to positive
cooperativity, that is, when one ring is formed it aids and abets the formation of subsequent rings
presumably because of stabilizing extended [π∙∙∙π] stacking interactions between the arene units.
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Experiments have been performed wherein the dumbbell is starved of the macrocyclic components,
and up to five times more of the fully saturated rotaxane is formed than is predicted based on a
purely statistical outcome, providing a clear indication that positive cooperativity is operative.
Moreover, it would appear that as the R series is traversed from the [3]‐ to the [4]‐ to the
[5]rotaxane, the cooperativity becomes increasingly positive. This kind of cooperative behavior is not
observed for the analogous oligorotaxanes in the R′ series. The conventional bevy of analytical
techniques (e.g., HR‐MS (ESI) and both 1H and 13C NMR spectroscopy) help establish the fact that all
the oligorotaxanes are pure and monodisperse. Evidence of efficient [π∙∙∙π] stacking between
contiguous arene units in the rings in the R series is revealed by 1H NMR spectroscopy. Ion‐mobility
mass spectrometry performed on the R and R′ series yielded the collisional cross sections (CCSs),
confirming the rigidity of the R oligorotaxanes and the flexibility of the R′ ones. The extended [π∙∙∙π]
stacking interactions are found to be present in the solid‐state structures of the [3]‐ and [4]rotaxanes
in the R series and also on the basis of molecular mechanics calculations performed on the entire
series of oligomers. The collective data presented herein supports our original design in that the
extended [π∙∙∙π] stacking between contiguous arene units in the rings of the R series of
oligorotaxanes facilitate an essentially rigid rod‐like conformation with evidence that positive
cooperativity improves the efficiency of their formation. This situation stands in sharp contrast to the
conformationally flexible R′ series where the oligorotaxanes form with no cooperativity.


Metal‐Cation‐Based Anion Exchange Membranes
Zha, Y.; Disabb‐Miller, M. L.; Johnson, Z. D.; Hickner, M. A.; Tew, G. N. J. Am. Chem. Soc. 2012,
134, 4493–4496.
Abstract:

Here we present the first metal‐cation‐based anion exchange membranes (AEMs), which were
synthesized by copolymerization and cross‐linking of a norbornene monomer functionalized with a
water‐soluble bis(terpyridine)ruthenium(II) complex and dicyclopentadiene. Each ruthenium complex
has two associated counteranions, unlike most ammonium‐ and phosphonium‐based membranes
with single cation–anion pairs. The resulting AEMs show anion conductivities and mechanical
properties comparable to those of traditional quaternary‐ammonium‐based AEMs as well as good
alkaline stability and methanol tolerance. These results suggest that metal‐cation‐based polymers
hold promise as a new class of materials for anion‐conducting applications.


Palladium‐Catalyzed Amination of Chloromethylnaphthalene and Chloromethylanthracene
Derivatives with Various Amines
Zhang, S.; Wang, Y.; Feng, X.; Bao, M. J. Am. Chem. Soc. 2012, 134, 5492–5495.
Abstract:
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Palladium‐catalyzed amination of chloromethylnaphthalene and chloromethylanthracene derivatives
to produce naphthylamines and anthrylamines in satisfactory to good yields has been developed. The
unprecedented amination reactions proceeded smoothly under mild conditions in the presence of
Pd(PPh3)4 as a catalyst.


Dynamics of a Supramolecular Capsule Assembly with Pyrene
Tang, H.; Santos de Oliveira, C.; Sonntag, G.; Gibb, C. L. D.; Gibb, B. C.; Bohne, C. J. Am. Chem.
Soc. 2012, 134, 5544–5547.
Abstract:

Water‐soluble octaacid cavitands (OAs) form dimeric capsules suitable for guest incorporation. Our
studies reveal that the mechanism of pyrene (Py) binding involves the rapid (<1 ms) formation of the
Py∙OA complex followed by slower binding with the second OA. The dissociation of the capsular
OA∙Py∙OA complex occurs with a lifetime of 2.7 s, which is 5 orders of magnitude slower than the
microsecond opening/closing (“breathing”) previously observed to provide access of small molecules
to the encapsulated guest. These different dynamics of the capsules have a potential impact on how
the chemistry of included guests could be altered.


High‐Rate Charge‐Carrier Transport in Porphyrin Covalent Organic Frameworks: Switching
from Hole to Electron to Ambipolar Conduction
Feng, X.; Liu, L.; Honsho, Y.; Saeki, A.; Seki, S.; Irle, S.; Dong, Y.; Nagai, A.; Jiang, D. Angew.
Chem. Int. Ed. 2012, 51, 2618‐2622.
Abstract:

Well conducted: A two‐dimensional porphyrin covalent organic framework is described. Owing to
the eclipsed stacking alignment, the framework is conductive and allows high‐rate carrier transport
through the porphyrin columns (see picture). The central metal in the porphyrin rings changes the
conducting nature of the material from hole to electron, and to ambipolar conduction. It also drives
the high on–off ratio photoconductivity of the framework.


Selective Guest Exchange in Encapsulation Complexes Using Light of Different Wavelengths
Dube, H.; Rebek, J. Angew. Chem. Int. Ed. 2012, 51, 3207‐3210.
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Abstract:

A matter of light: Selective control over the assembly of two distinct encapsulation complexes in
solution is achieved by using light of two wavelengths and heat. Guest exchange can be triggered in a
sequential or parallel fashion, depending on the wavelength applied, and three combinations of
encapsulation complexes (see scheme) are accessible. Photoisomerization of azobenzene (red
capsule) and hemithioindigo guests (yellow capsule) are used as triggers.


Synthesis, Photophysical and Photovoltaic Properties of Conjugated Polymers Containing
Fused Donor–Acceptor Dithienopyrrolobenzothiadiazole and Dithienopyrroloquinoxaline
Arenes
Cheng, Y.‐J.; Ho, Y.‐J.; Chen, C. H.; Kao, W.‐S.; Wu, C. E.; Hsu, S. L.; Hsu, C. S. Macromolecules
2012, 45, 2690–2698.
Abstract:

We
have
developed
two
nitrogen‐bridged
pentacyclic
donor–acceptor
dithienopyrrolobenzothiadiazole (DTPBT) and dithienopyrroloquinoxaline (DTPQX) arenes where the
two outer electron‐rich thiophene moieties are covalently fastened with the central electron‐
deficient benzothiadiazole and quinoxaline cores by two nitrogen bridges. These rigid and coplanar
DTPBT and DTPQX building blocks were copolymerized with fluorene (F), carbazole (C) and
cyclopentadithiophene (CPDT) units via Suzuki or Stille coupling polymerization to afford six new
alternating copolymers PFDTPBT, PCDTPBT, PCPDTDTPBT, PFDTPQX, PCDTPQX and PCPDTDTPQX,
respectively. The nitrogen bridges not only planarize the structure to induce stronger intermolecular
π–π interaction but also play an important role in determining the electronic and photophysical
properties of the polymers. The device based on PFDTPQX/PC71BM (1:4, w/w) exhibited a open‐
circuit voltage (Voc) of 0.72 V, a short‐circuit current (Jsc) of 8.62 mA/cm2 and a FF of 0.55 leading to a
decent power conversion efficiency (PCE) of 3.40% due to the lower‐lying HOMO energy level, and
the highest hole‐mobility of PFDTPQX.


Introduction of Perylene Units for Enhanced Interchain Interaction in Conjugated Polymers
for Organic Photovoltaic Devices
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Kim, J.‐H.; Kim, H. U.; Mi, D.; Jin, S. H.; Shin, W. S.; Yoon, S. C.; Kang, I. N.; Hwang, D.‐H.
Macromolecules 2012, 45, 2367–2376.
Abstract:

A series of semiconducting copolymers, poly[2,7‐(9,9′‐dioctylfluorene)‐alt‐5,5′‐(4′,7′‐di‐2‐thienyl‐
2′,1′,3′‐benzothiadiazole)] (PFDTBT), poly[2,2′‐(9,9‐dioctyl‐9H‐fluorene‐2,7‐diyl)dithiophene‐alt‐5,5′‐
(4′,7′‐di‐2‐thienyl‐2′,1′,3′‐benzothiadiazole)] (PFD2TBT), and their ter‐polymers containing perylene
units were synthesized using Suzuki coupling polymerization. The perylene units were introduced to
improve the charge‐transport ability by enhancing the π–π interaction between polymer chains. The
resulting polymers were characterized by 1H NMR, elemental analysis, DSC, and TGA. The synthesized
polymers were soluble in common organic solvents, and formed smooth and uniform spin‐coated
thin films. All of the polymers studied were found to exhibit good thermal stability, losing less than
5% of their weight upon heating to approximately 350 °C. Perylene‐ containing polymers showed
higher field‐effect mobilities than the corresponding PFDTBT or PFD2TBT polymers because of the
enhanced π–π interaction between polymer chains upon the introduction of perylene units. Bulk
heterojunction
solar
cells
were
fabricated
with
configuration
of
ITO/PEDOT:PSS/polymer:PC71BM/TiOx/Al. The devices using the perylene‐containing polymers
showed higher short‐circuit currents, and fill factors than the corresponding PFDTBT or PFD2TBT
devices. One of the fabricated devices using a perylene‐containing copolymer showed a maximum
power conversion efficiency of 3.16%, with a short circuit current density of 9.61 mA/cm2, open
circuit voltage of 0.81 V, and fill factor of 41%.


Photochemical Grafting and Patterning of Organic Monolayers on Indium Tin Oxide
Substrates
Li, Y.; Zuilhof, H. Langmuir 2012, 28, 5350–5359.
Abstract:

Covalently attached organic layers on indium tin oxide (ITO) surfaces were prepared by the
photochemical grafting with 1‐alkenes. The surface modification was monitored with static water
contact angle, X‐ray photoelectron spectroscopy (XPS), and atomic force microscopy (AFM)
measurements. Hydrophobic methyl‐terminated ITO surfaces can be obtained via the grafting of
tetradec‐1‐ene, whereas the attachment of ω‐functionalized 1‐alkenes leads to functionalized ITO
surfaces. The use of a C≡C—Ge(CH3)3 terminus allows for facile tagging of the surface with an azido
group via a one‐pot deprotection/click reaction, resulting in bio/electronically active interfaces. The
combination of nonaggressive chemicals (alkenes), mild reaction conditions (room temperature), and
a light‐induced grafting that facilitates the direct patterning of organic layers makes this simple
approach highly promising for the development of ITO‐based (bio)electronic devices.
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Identifying Multiple Configurations of Complex Molecules on Metal Surfaces
Liu, Q.; Du, S.; Zhang, Y.; Jiang, N.; Shi, D.; Gao, H.‐J. Small 2012, 8, 796–806.
Abstract:

Experimental identification of molecular configurations in diffusion processes of large complex
molecules has been a demanding topic in the field of molecular construction at solid surfaces. Such
identification is needed in order to control the self‐assembly process and the properties and
configurations of the resulting structures. This paper provides an overview of state‐of‐the‐art
techniques for identification of molecular configurations in motion. First, a brief introduction to the
conventional tools is presented, for example, low‐energy electron diffraction and IR/Raman
spectroscopy. Second, currently used techniques, scanning probe microscopy, and its application in
molecular configuration identification are reviewed. In the last part, a methodology combining time‐
resolved tunneling spectroscopy and density functional theory calculation is reviewed in detail; this
strategy has been successfully applied to two typical molecular systems, (t‐Bu)4‐ZnPc and FePc
(where Pc is phthalocyanine), with molecular rotation and laterial diffusion on the Au(111) surface.


Activation Energy Spectra: Insights into Transport Limitations of Organic Semiconductors and
Photovoltaic Cells
Liang, Z.; Nardes, A. M.; van de Lagemaat, J.; Gregg, B. A. Adv. Funct. Mater. 2012, 5, 1087‐
1091.
Abstract:

Some mechanisms of charge transport in organic semiconductors and organic photovoltaic (OPV)
cells can be distinguished by their predicted change in activation energy for the current, Ea, versus
applied field, F. Ea versus F is measured first in pure films of commercially available regioregular
poly(3‐hexylthiophene) (P3HT) and in the same P3HT treated to reduce its charged defect density.
The former shows a Poole–Frenkel (PF)‐like decrease in Ea at low F, which then plateaus at higher F.
The low defect material does not exhibit PF behavior and Ea remains approximately constant. Upon
addition of [6,6]‐phenyl‐C61‐butyric acid methyl ester (PCBM), however, both materials show a large
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increase in Ea and exhibit PF‐like behavior over the entire field range. These results are explained
with a previously proposed model of transport that considers both the localized random disorder in
the energy levels and the long‐range electrostatic fluctuations resulting from charged defects.
Activation energy spectra in working OPV cells show that the current is injection‐limited over most of
the voltage range but becomes transport‐limited, with a large peak in Ea, near the open circuit
photovoltage. This causes a decrease in fill factor, which may be a general limitation in such solar
cells.


Highly Efficient and Fully Solution‐Processed White Electroluminescence Based on
Fluorescent Small Molecules and a Polar Conjugated Polymer as the Electron‐Injection
Material
Xue, S.; Yao, L.; Shen, F.; Gu, C.; Wu, H.; Ma, Y. Adv. Funct. Mater. 2012, 5, 1092‐1097.
Abstract:

Highly efficient and fully solution‐processed white organic light‐emitting diodes (WOLEDs) based on
fluorescent small molecules and a polar conjugated polymer as electron‐injection material are
reported. The emitting layer in the WOLEDs is a blend of new blue‐, green‐, and red‐fluorescent small
molecules, with a blending ratio of 100:0.4:0.8 (B/G/R) by weight, and a methanol/water soluble
conjugated
polymerpoly[(9,9‐bis(30‐(N,N‐dimethylamino)propyl)‐2,7‐fluorene)‐alt‐2,7‐(9,9‐
dioctylfluorene)] (PFN) acts as the electron‐injection layer (EIL). All the organic layers are spin‐coated
from solution. The device exhibits pure white emission with a maximum luminous efficiency of 9.2 cd
A−1 and Commission Internationale d'Eclairage Coordinates of (0.35, 0.36). PFN acting as the EIL
material plays a key role in the improvement of the device performance when used in solution‐
processed small‐molecule WOLEDs.


Hydrocarbon Separations in a Metal‐Organic Framework with Open Iron(II) Coordination
Sites
Bloch, E. D.; Queen, W. L.; Krishna, R.; Zadrozny, J. M.; Brown, C. M.; Long, J. R. Science 2012,
335, 1606‐1610.
Abstract:
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The energy costs associated with large‐scale industrial separation of light hydrocarbons by cryogenic
distillation could potentially be lowered through development of selective solid adsorbents that
operate at higher temperatures. Here, the metal‐organic framework Fe2(dobdc) (dobdc4– : 2,5‐
dioxido‐1,4‐benzenedicarboxylate) is demonstrated to exhibit excellent performance characteristics
for separation of ethylene/ethane and propylene/propane mixtures at 318 kelvin. Breakthrough data
obtained for these mixtures provide experimental validation of simulations, which in turn predict
high selectivities and capacities of this material for the fractionation of
methane/ethane/ethylene/acetylene mixtures, removal of acetylene impurities from ethylene, and
membrane‐based olefin/paraffin separations. Neutron powder diffraction data confirm a side‐on
coordination of acetylene, ethylene, and propylene at the iron(II) centers, while also providing solid‐
state structural characterization of the much weaker interactions of ethane and propane with the
metal.


Enzymatic catalysis of anti‐Baldwin ring closure in polyether biosynthesis
Hotta, K.; Chen, X.; Paton, R. S.; Minami, A.; Li, H.; Swaminathan, K.; Mathews, I. I.; Watanabe,
K.; Oikawa, H.; Houk, K. N.; Kim, C.‐Y. Nature 2012, 483, 355‐358.
Abstract:

Polycyclic polyether natural products have fascinated chemists and biologists alike owing to their
useful biological activity, highly complex structure and intriguing biosynthetic mechanisms. Following
the original proposal for the polyepoxide origin of lasalocid and isolasalocid and the experimental
determination of the origins of the oxygen and carbon atoms of both lasalocid and monensin, a
unified stereochemical model for the biosynthesis of polyether ionophore antibiotics was proposed.
The model was based on a cascade of nucleophilic ring closures of postulated polyepoxide substrates
generated by stereospecific oxidation of all‐trans polyene polyketide intermediates. Shortly
thereafter, a related model was proposed for the biogenesis of marine ladder toxins, involving a
series of nominally disfavoured anti‐Baldwin, endo‐tet epoxide‐ring‐opening reactions. Recently, we
identified Lsd19 from the Streptomyces lasaliensis gene cluster as the epoxide hydrolase responsible
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for the epoxide‐opening cyclization of bisepoxyprelasalocid A to form lasalocid A. Here we report the
X‐ray crystal structure of Lsd19 in complex with its substrate and product analogue to provide the
first atomic structure to our knowledge of a natural enzyme capable of catalysing the disfavoured
epoxide‐opening cyclic ether formation. On the basis of our structural and computational studies, we
propose a general mechanism for the enzymatic catalysis of polyether natural product biosynthesis.


Reactive polymer enables efficient in vivo bioorthogonal chemistry.
Devaraj, N. K.; Thurber, G. M.; Keliher, E. J.; Marinelli, B.; Weissleder, R. Proc. Nat. Acad. Sci.
USA 2012, 109, 4762‐4767.
Abstract:

There has been intense interest in the development of selective bioorthogonal reactions or “click”
chemistry that can proceed in live animals. Until now however, most reactions still require vast
surpluses of reactants because of steep temporal and spatial concentration gradients. Using
computational modeling and design of pharmacokinetically optimized reactants, we have developed
a predictable method for efficient in vivo click reactions. Specifically, we show that polymer modified
tetrazines (PMT) are a key enabler for in vivo bioorthogonal chemistry based on the very fast and
catalyst‐free [4 + 2] tetrazine/trans‐cyclooctene cycloaddition. Using fluorescent PMT for cellular
resolution and 18F labeled PMT for whole animal imaging, we show that cancer cell epitopes can be
easily reacted in vivo. This generic strategy should help guide the design of future chemistries and
find widespread use for different in vivo bioorthogonal applications, particularly in the biomedical
sciences.


Microfluidic fabrication of cationic curcumin nanoparticles as an anti‐cancer agent
Dev, S.; Prabhakaran, P.; Filgueira, L.; Iyer, K. S.; Raston, C. L. Nanoscale 2012, 4, 2575‐2579.
Abstract:

Curcumin nanoparticles of less than 50 nm in diameter are accessible using a continuous flow
microfluidic rotating tube processor (RTP) under scalable conditions, at room temperature. A mixture
of DDAB and Pluronic F127 renders higher stability of the curcumin nanoparticles in physiological pH
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7.4 for up to eight hours. The nanoparticles have enhanced cytotoxicity in estrogens receptor
negative and positive breast cancer cell lines compared with free curcumin.


Edge effects control helical wrapping of carbon nanotubes by polysaccharides
Liu, Y.; Chipot, C.; Shao, X.; Cai, W. Nanoscale 2012, 4, 2584‐2589.
Abstract:

Carbon nanotubes (CNTs) wrapped by polysaccharide chains via noncovalent interactions have been
shown to be soluble and dispersed in aqueous environments, and have several potential chemical
and biomedical applications. The wrapping mechanism, in particular the role played by the end of the
CNT, remains, however, unknown. In this work, a hybrid complex formed by an amylose (AMYL)
chain and a single‐walled carbon nanotube (SWNT) has been examined by means of atomistic
molecular dynamics (MD) simulations to assess its propensity toward self‐assembly, alongside its
structural characteristics in water. To explore edge effects, the middle and end regions of the SWNT
have been chosen as two initial wrapping sites, to which two relative orientations have been
assigned, i.e. parallel and orthogonal. The present results prove that AMYL can wrap spontaneously
around the tubular surface, starting from the end of the SWNT and driven by both favorable van der
Waals attraction and hydrophobic interactions, and resulting in a perfectly compact, helical
conformation stabilized by an interlaced hydrogen‐bond network. Principal component analysis
carried out over the MD trajectories reveals that stepwise burial of hydrophobic faces of pyranose
rings controlled by hydrophobic interactions is a key step in the formation of the helix. Conversely, if
wrapping proceeds from the middle of the SWNT, self‐organization into a helical structure is not
observed due to strong van der Waals attractions preventing the hydrophobic faces of the AMYL
chain generating enough contacts with the tubular surface.


DNA‐Linker‐Induced Surface Assembly of Ultra Dense Parallel Single Walled Carbon
Nanotube Arrays
Han, S.‐P.; Maune, H. T.; Barish, R. D.; Bockrath, M.; Goddard, W. A. Nano Lett. 2012, 12,
1129‐1135.
Abstract:

Ultrathin film preparations of single‐walled carbon nanotube (SWNT) allow economical utilization of
nanotube properties in electronics applications. Recent advances have enabled production of
micrometer scale SWNT transistors and sensors but scaling these devices down to the nanoscale, and
improving the coupling of SWNTs to other nanoscale components, may require techniques that can
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generate a greater degree of nanoscale geometric order than has thus far been achieved. Here, we
introduce linker‐induced surface assembly, a new technique that uses small structured DNA linkers
to assemble solution dispersed nanotubes into parallel arrays on charged surfaces. Parts of our
linkers act as spacers to precisely control the internanotube separation distance down to <3 nm and
can serve as scaffolds to position components such as proteins between adjacent parallel nanotubes.
The resulting arrays can then be stamped onto other substrates. Our results demonstrate a new
paradigm for the self‐assembly of anisotropic colloidal nanomaterials into ordered structures and
provide a potentially simple, low cost, and scalable route for preparation of exquisitely structured
parallel SWNT films with applications in high‐performance nanoscale switches, sensors, and meta‐
materials.


Large‐Scale Integration of Semiconductor Nanowires for High‐Performance Flexible
Electronics
Liu, X.; Long, Y.‐Z.; Liao, L.; Duan, X.; Fan, Z. ACS Nano 2012, 6, 1888‐1900.
Abstract:

High‐performance flexible electronics has attracted much attention in recent years due to potential
applications in flexible displays, artificial skin, radio frequency identification, sensor tapes, etc.
Various materials such as organic and inorganic semiconductor nanowires, carbon nanotubes,
graphene, etc. have been explored as the active semiconductor components for flexible devices.
Among them, inorganic semiconductor nanowires are considered as highly promising materials due
to their relatively high carrier mobility, reliable control on geometry and electronic properties, and
cost‐effective synthesis processes. In this review, recent progress on the assembly of high‐
performance inorganic semiconductor nanowires and their applications for large‐scale flexible
electronics will be summarized. In particular, nanowire‐based integrated circuitry and high‐frequency
electronics will be highlighted.


Guest‐Responsive Reversible Swelling and Enhanced Fluorescence in a Super‐Absorbent,
Dynamic Microporous Polymer
Rao, K. V.; Mohapatra, S.; Maji, T. K.; George, S. J. Chem. Eur. J. 2012, 18, 4505‐4509.
Abstract:
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A swell idea! The guest‐responsive reversible swelling and fluorescence enhancement of a dynamic,
microporous polymer network is presented. Guest‐induced breathing of hydrophobic pores imparts
multi‐functional properties, such as super‐absorbency, phase‐selective swelling of oil from water and
encapsulation of C60 (see figure), to this soft micro‐porous organic polymer.


Synthesis and Optical Properties of Diaza‐ and Tetraazatetracenes
Lindner, B. D.; Engelhart, J. U.; Märken, M.; Tverskoy, O.; Appleton, A. L.; Rominger, F.;
Hardcastle, K. I.; Enders, M.; Bunz, U. H. F. Chem. Eur. J. 2012, 18, 4627‐4633.
Abstract:

A colorful bunch of heteroacenes were prepared by direct condensation of diamines with ortho‐
quinones or by Pd‐catalyzed coupling of diamines to dichloroquinoxalines. The oligoazatetracenes
displayed different colors depending upon their substitution patterns.


Recent advances in transition‐metal‐free carbon–carbon and carbon–heteroatom bond‐
forming reactions using arynes
Bhunia, A.; Yetra, S. R.; Biju, A. T. Chem. Soc. Rev. 2012, 41, 3140‐3152.
Abstract:

This tutorial review is aimed at highlighting recent developments in transition‐metal‐free carbon–
carbon and carbon–heteroatom bond‐forming reactions utilizing a versatile class of reactive
intermediates, viz., arynes, which hold the potential for numerous applications in organic synthesis.
Key to the success of the resurgence of interest in the rich chemistry of arynes is primarily the mild
condition for their generation by the fluoride‐induced 1,2‐elimination of 2‐(trimethylsilyl)aryl
triflates. Consequently, arynes have been employed for the construction of multisubstituted arenes
with structural diversity and complexity. The versatile transition‐metal‐free applications of arynes
include cycloaddition reactions, insertion reactions and multicomponent reactions. In addition,
arynes have found applications in natural product synthesis. Herein, we present a concise account of
the major developments that occurred in this field during the past eight years.
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Rational design of smart supramolecular assemblies for gene delivery: chemical challenges in
the creation of artificial viruses
Miyata, K.; Nishiyama, N.; Kataoka, K. Chem. Soc. Rev. 2012, 41, 2562‐2574.
Abstract:

Polymeric materials have been extensively developed as a delivery vehicle for nucleic acids over the
past two decades. Many previous studies have demonstrated that synthetic delivery vehicles can be
highly functionalized by chemical approaches to overcome biological barriers in nucleic acid delivery,
similar to viruses. Based on our current knowledge, this tutorial review describes rational strategies
in the design of polymeric materials to achieve construction of the versatile vehicles, that is “artificial
viruses”, for successful gene therapy, especially focusing on the chemical structures with the minimal
adverse effects.


Surfactant–DNA interactions at the liquid crystal–aqueous interface
McUmber, A. C.; Noonan, P. S.; Schwartz, D. K. Soft Matter 2012, 8, 4335‐4342.
Abstract:

The presence of single‐stranded (ssDNA) vs. double‐stranded (dsDNA) DNA at a surfactant‐laden
aqueous–nematic liquid crystal (LC) interface results in distinctly different orientations of the LC
molecular axis; this is of practical interest as a method to detect DNA hybridization. Results
presented here provide new insights into the molecular‐level mechanisms of these phenomena. The
adsorption of ssDNA to a cationic surfactant‐laden aqueous–LC interface caused LC reorientation,
leading to coexistence between homeotropic and planar (birefringent) oriented regions.
Fluorescence microscopy revealed that ssDNA preferentially partitioned into the birefingent regions,
presumably causing a decreased surface coverage of surfactant and the resultant planar LC
orientation. Both electrostatic and hydrophobic effects were found to be critical to inducing LC
reorientation. In particular, insufficient ssDNA adsorption occurred in the absence of a cationic
surfactant (e.g. with no surfactant or with a non‐ionic surfactant), demonstrating the importance of
electrostatic interactions with the polyanionic ssDNA. Even in the presence of a cationic surfactant,
however, polyanions without hydrophobic side‐group moieties (poly[acrylic acid] and dsDNA) caused
no LC reorientation, while polyanions with hydrophobic side groups (polystyrene sulfonate and
ssDNA) initiated the desired LC reorientation. These observations are consistent with the fact that
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interfacial hybridization of adsorbed probe ssDNA to complementary target ssDNA caused a
reorientation from planar back to homeotropic. We propose that ssDNA forms an electrostatic
interfacial complex with cationic surfactant where the hydrophobic nucleobases associate directly
with the LC phase, effectively competing with surfactant molecules for interfacial sites. Upon
hybridization, the hydrophobic character of the ssDNA is lost and the nucleobases no longer
associate directly with the LC phase, allowing the surfactant molecules to pack more closely at the
interface.


Polymersomes functionalized via “click” chemistry with the fibronectin mimetic peptides
PR_b and GRGDSP for targeted delivery to cells with different levels of α5β1 expression
Pangburn, T. O.; Bates, F. S.; Kokkoli, E. Soft Matter 2012, 8, 4449‐4461.
Abstract:

Polymersomes were functionalized using azide‐alkyne “click” chemistry with two targeting peptides:
GRGDSP and the recently designed fibronectin mimetic peptide, PR_b, which has been shown to bind
with high specificity to the α5β1 integrin expressed on colon cancer cells. The ability of these peptide
functionalized polymersomes to achieve targeted delivery to colon cancer cells was assessed by
studying their delivery to CT26.WT and Caco‐2 cells in vitro. The diblock copolymer poly(ethylene
oxide)‐b‐poly(1,2‐butadiene) was synthesized and self‐assembled to form polymersomes, which were
subsequently functionalized with peptides using a “click” conjugation reaction. Drug delivery efficacy
of these peptide functionalized polymersomes loaded with fluorescent markers or the
chemotherapeutic, doxorubicin, was assessed and compared. In addition, the cell binding and
internalization of fluorescently labeled polymersomes was imaged using confocal microscopy. PR_b
functionalized polymersomes are found to significantly outperform both GRGDSP and non‐
functionalized polymersomes, both in terms of promoting cell binding and internalization and
doxorubicin cytotoxicity. Moreover, PR_b functionalized polymersomes are found to act as highly
target specific drug delivery agents, thus highlighting them as a promising model targeted drug
delivery system.


1,7‐ And 1,6‐Regioisomers of Diphenoxy and Dipyrrolidinyl Substituted Perylene Diimides:
Synthesis, Separation, Characterization, and Comparison of Electrochemical and Optical
Properties
Dubey, R. K.; Efimov, A.; Lemmetyinen, H. Chem. Mater. 2012, 23, 778–788.
Abstract:
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1,7‐ And 1,6‐regioisomers of N,N’‐dioctyl‐di(2,4‐di‐tert‐butylphenoxy)perylene diimide (1,7‐5 and 1,6‐
5) and N,N’‐dioctyl‐dipyrrolidinylperylene diimide (1,7‐8 and 1,6‐8) dyes are prepared. These 1,7‐ and
1,6‐regioisomers are successfully isolated from the regioisomeric mixture using conventional
methods of separation and subsequently characterized, unambiguously, by 300 MHz 1H NMR
spectroscopy. This is the very first time when 1,6‐regioisomers of diphenoxy and dipyrrolidinyl
substituted perylene diimides are obtained in pure form. Optical and redox properties of these 1,6‐
regioisomers are examined extensively and compared with respective 1,7‐regioiosmers. The optical
and electrochemical characteristics of diphenoxy substituted isomers, 1,7‐5 and 1,6‐5, were found to
be virtually the same. However, quite unexpectedly, crucial differences were observed in the
properties of regioisomers of dipyrrolidinyl substituted PDIs, 1,7‐8 and 1,6‐8. Differential pulse
voltammetry revealed that 1,7‐8 has better electron‐donating ability compare to that of 1,6‐8.
Pronounced differences were observed in the optical properties too. In addition to the lowest energy
absorption band at around 700 nm, 1,6‐8 exhibits another strong absorption band at ca. 560 nm, and
consequently, covers larger part of the visible region relative to that of 1,7‐8. Steady‐state emission
and fluorescence lifetime studies, carried out in solvents of different polarities, revealed that
regioisomer 1,6‐8 has inherently lower fluorescence quantum yields and lifetimes compared to that
of 1,7‐8. This fundamental information on the redox and optical properties of 1,6‐ and 1,7‐
regioisomers of diphenoxy and dipyrrolidinyl substituted PDIs will be of value especially for material
chemists to develop more efficient systems and devices from bay‐functionalized perylene diimides.


Perylene Based Porous Polyimides: Tunable, High Surface Area with Tetrahedral and
Pyramidal Monomers
Rao, K. V.; Haldar, R.; Kulkarni, C.; Maji, T. K.; George, S. J. Chem. Mater. 2012, 24, 969–971.
Abstract:

Design of low‐density microporous materials, such as metal–organic frameworks (MOFs), has been of
immense research interest in the past decade, because of their vital importance in gas storage and
catalysis. Recently, microporous organic materials, obtained via linking of various organic building
blocks, with large surface area are shown to be an attractive alternative to MOF. These porous
organic systems are designed with strong covalent bonds instead of the coordination bonds
employed in MOFs and hence benefit from better thermal and hydrothermal stabilities. In particular,
covalent organic framework (COF) materials have emerged as perfect organic analogues of MOFs, in
terms of porous framework structure, crystalline nature, and excellent surface areas. However, with

19

Literature 02‐04‐12
the realization that the crystalline order is not a prerequisite for controlling the pore distribution and
surface area of organic frameworks, microporous organic polymers with an amorphous two or three‐
dimensional network have recently emerged as a new class of porous organic materials. These
porous macromolecules can be synthesized with relatively easy polymerization reactions and, more
importantly, their pore dimensions can be controlled by the appropriate choice of structure directing
monomers. Hence various common organic reactions have been utilized to exploit the synthesis of
microporous polymers such as hypercross‐linked polymers (HCPs), polymers with intrinsic
microporosity (PIM), and conjugated microporous polymers (CMPs).
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