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Organocatalytic Domino Michael‐Knoevenagel Condensation Reaction for the Synthesis of
Optically Active 3‐Diethoxyphosphoryl‐2‐oxocyclohex‐3‐enecarboxylates
Albrecht, L.; Richter, B.; Vila, C.; Krawczyk, H.; Jørgensen, K. A. Chem. Eur. J. 2009, 15, 3093‐
3102.
Abstract:

Versatile dominoes: A novel, organocatalytic, Michael‐Knoevenagel condensation domino reaction
of ethyl 4‐diethoxyphosphoryl‐3‐oxobutanoate with various aryl‐ and aliphatic‐substituted , ‐
unsaturated aldehydes catalyzed by a chiral diarylprolinol ether has been successfully performed.
The reaction proceeds in a highly enantio‐ and diastereoselective manner giving access to optically
active 6‐substituted‐3‐diethoxyphosphoryl‐2‐oxocyclohex‐3‐enecarboxylates (see scheme).
•

Enhanced Electron‐Transfer Properties of Cofacial Porphyrin Dimers through
‐
Interactions
Takai, A.; Gros, C. P.; Barbe, J.‐M.; Guilard, R.; Fukuzumi, S. Chem. Eur. J. 2009, 15, 3110‐
3122.
Abstract:

‐ assisted: Photoinduced electron transfer from cofacial porphyrin dimers to electron acceptors
is prominently accelerated, whereas the back electron transfer is decelerated, relative to the
corresponding porphyrin monomer (see figure).
The radical cation of zinc tetrapentylporphyrin is dimerized with an excess of the neutral counterpart
to form the dimer radical cation in which the unpaired electron is delocalized over both porphyrin
rings. The dimeric radical cation exhibits an NIR absorption spectrum characteristic of weak ‐bond
formation between the porphyrin rings. When cofacial porphyrin dimers, linked by different spacers,
are oxidized such ‐bond formation between the porphyrin rings is also recognized in cyclic
voltammetry, and Vis/NIR and ESR spectroscopic measurements. The dynamics of photoinduced
electron transfer from the triplet excited states of cofacial porphyrin dimers to a series of electron
acceptors were investigated by using laser flash photolysis measurements and compared with the
porphyrin monomer. The rates of photoinduced electron‐transfer reactions of cofacial porphyrin
dimers are prominently accelerated compared with the reference monomer. The driving‐force
dependence of the rate constants of photoinduced electron‐transfer reactions was analyzed in light
of the Marcus theory of electron transfer to afford the reorganization energies of electron transfer (
). The values of cofacial porphyrin dimers are significantly smaller than those of the porphyrin
monomer when compared at the same driving force of the photoinduced electron transfer. The
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values increase linearly with an increase in the driving force of the photoinduced electron transfer.
This is accompanied by an increase in the distance between electron donor and acceptor molecules,
where the electron transfer occurs. The enhanced electron‐transfer properties of cofacial porphyrin
dimers, in relation with the important role of the special pair in the photosynthetic reaction center,
result from the smaller reorganization energy ( ) together with the larger driving force of the
photoinduced electron transfer due to the ‐electron delocalization in the dimer radical cations.
•

Dynamics and the Failure of Transition State Theory in Alkene Hydroboration
Oyola, Y.; Singleton, D. A. J. Am. Chem. Soc., 2009, 131, 3130–3131.
Abstract:

Transition state theory fails to accurately predict the selectivity in an example where it is ubiquitously
invoked, hydroboration. The hydroboration of terminal alkenes with BH3 is moderately
regioselective, affording an 88:12−90:10 ratio of anti‐Markovnikov/Markovnikov adducts. High‐level
ab initio calculations predict too large of an energy difference between anti‐Markovnikov and
Markovnikov transition structures to account for the observed product ratio, and consideration of
calculational error, solvent, tunneling, and entropy effects does not resolve the discrepancy.
Trajectory studies, however, predict well the experimental selectivity. The decreased selectivity
versus transition state theory arises from the excess energy generated as the BH3 interacts with the
alkene, and the observed selectivity is proposed to result from a combination of low selectivity in
direct trajectories, moderate RRKM selectivity, and high selectivity after thermal equilibration.
•

Synthesis of Molecular Nanostructures by Multicomponent Condensation Reactions in a Ball
Mill
Ili, B.; Christinat, N.; Tnnemann, J.; Schuttler, C.; Scopelliti, R.; Severin, K. J. Am. Chem. Soc.,
2009, 131, 3154–3155.
Abstract:

The condensation of multiple building blocks in a ball mill allows molecular cages with a size up to 3.1
nm to be built.
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Molecular Fibers and Wires in Solid‐State and Solution Self‐Assemblies of Cyclodextrin
[2]Rotaxanes
Maniam, S.; Cieslinski, M. M.; Lincoln, S. F.; Onagi, H.; Steel, P. J.; Willis, A. C.; Easton, C. J.
Org. Lett., 2008, 10, 1885‐1888.
Abstract :

Cyclodextrin [2]rotaxanes have been prepared by coupling dimethylanilines with dicarboxylic acids
using DMT‐MM, in aqueous solutions of α‐cyclodextrin, and the example illustrated shows unusual
fluorescence emission and other spectroscopic behavior characteristic of the formation of molecular
wires in solution, similar to the fibers observed in the solid state
•

Highly Selective Ratiometric Fluorescence Determination of Ag+ Based on a Molecular Motif
with One Pyrene and Two Adenine Moieties
Liu, L.; Zhang, D.; Zhang, G.; Xiang, J; Zhu, D. Org. Lett., 2008, 10, 2271‐2274.
Abstract :

A highly selective ratiometric fluorescence sensor for Ag+ was developed with a molecular motif
containing one pyrene and two adenine moieties.
•

Putting Atoms and Molecules into Chemically Opened Fullerenes
Stanisky, C. M.; Cross, R. J.; Saunders, M. J. Am. Chem. Soc. 2009, 131, 3392–3395.
Abstract:
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We studied Ar, Kr, CO, and N2 going into and out of a chemically opened fullerene, 1. We measured
the equilibrium constant, Keq, for the formation of X@1. Keq is particularly large for Ar, probably due
to the large van der Waals attraction between the Ar atom and the fullerene cage. We measured rate
constants and activation energies for the unimolecular reaction X@1→X + 1 (X = Ar, CO, N2). The
reactions show an unusually small pre‐exponential factor, probably due to the loose binding of X
inside the cage.
•

Pulsed‐Addition Ring‐Opening Metathesis Polymerization: Catalyst‐Economical Syntheses of
Homopolymers and Block Copolymers
Matson, J. B.; Virgil, S. C.; Grubbs, R. H. J. Am. Chem. Soc. 2009, 131, 3355–3362.
Abstract:

Poly(tert‐butyl ester norbornene imide) homopolymers and poly(tert‐butyl ester norbornene imide‐
b‐N‐methyloxanorbornene imide) copolymers were prepared by pulsed‐addition ring‐opening
metathesis polymerization (PA‐ROMP). PA‐ROMP is a unique polymerization method that employs a
symmetrical cis‐olefin chain transfer agent (CTA) to simultaneously cap a living polymer chain and
regenerate the ROMP initiator with high fidelity. Unlike traditional ROMP with chain transfer, the
CTA reacts only with the living chain end, resulting in narrowly dispersed products. The regenerated
initiator can then initiate polymerization of a subsequent batch of monomer, allowing for multiple
polymer chains with controlled molecular weight and low polydispersity to be generated from one
metal initiator. Using the fast‐initiating ruthenium metathesis catalyst (H2IMes)(Cl)2(pyr)2RuCHPh and
cis‐4‐octene as a CTA, the capabilities of PA‐ROMP were investigated with a Symyx robotic system,
which allowed for increased control and precision of injection volumes. The results from a detailed
study of the time required to carry out the end‐capping/initiator‐regeneration step were used to
design several experiments in which PA‐ROMP was performed from one to ten cycles. After
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determination of the rate of catalyst death, a single, low polydispersity polymer was prepared by
adjusting the amount of monomer injected in each cycle, maintaining a constant monomer/catalyst
ratio. Additionally, PA‐ROMP was used to prepare nearly perfect block copolymers by quickly
injecting a second monomer at a specific time interval after the first monomer injection, such that
chain transfer had not yet occurred. Polymers were characterized by gel permeation chromatography
with multiangle laser light scattering.
•

Superlenses to overcome the diffraction limit
Zhang, X.; Liu, Z. Nature Materials 2008, 7, 435‐441.
Abstract:

The imaging resolution of conventional lenses is limited by diffraction. Artificially engineered
metamaterials now offer the possibility of building a superlens that overcomes this limit. We review
the physics of such superlenses and the theoretical and experimental progress in this rapidly
developing field. Superlenses have great potential in applications such as biomedical imaging, optical
lithography and data storage.
•

Biosensing with plasmonic nanosensors
Anker, J. N.; Hall, W. P.; Lyandres, O.; Shah, N. C.; Zhao, J.; Van Duyne R. P. Nature Materials
2008, 7, 442‐453.
Abstract:

Recent developments have greatly improved the sensitivity of optical sensors based on metal
nanoparticle arrays and single nanoparticles. We introduce the localized surface plasmon resonance
(LSPR) sensor and describe how its exquisite sensitivity to size, shape and environment can be
harnessed to detect molecular binding events and changes in molecular conformation. We then
describe recent progress in three areas representing the most significant challenges: pushing
sensitivity towards the single‐molecule detection limit, combining LSPR with complementary
molecular identification techniques such as surface‐enhanced Raman spectroscopy, and practical
development of sensors and instrumentation for routine use and high‐throughput detection. This
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review highlights several exceptionally promising research directions and discusses how diverse
applications of plasmonic nanoparticles can be integrated in the near future.
•

Reduction of cholesterol synthesis in the mouse brain does not affect amyloid formation in
Alzheimer’s disease, but does extend lifespan
Halford, R. W.; Russell, D. W. Proc. Nat. Acad. Sci. 2009, 106, 3502–3506.
Abstract:

Alterations in cellular cholesterol synthesis or content in culturedneurons affect the cleavage of
amyloid precursor protein to amyloidogenicA_40 and A_42 peptides characteristic of Alzheimer’s
disease. To determine whether a decrease in cholesterol synthesisaffects amyloid precursor protein
processing in vivo, we crossed cholesterol 24‐hydroxylase knockout mice, which exhibit a 50%
reduction in brain sterol synthesis, with transgenic mice [B6.Cg‐ Tg(APPswe, PSEN1E9)85Dbo/J] that
develop Alzheimer’s diseaselike pathology. Amyloid precursor protein expression and amyloid plaque
deposition in the cortex and hippocampus of male and female Alzheimer’s disease mice between the
ages of 3 to 15 months were similar in the presence and absence of cholesterol 24‐hydroxylase. A
modest but statistically significant decline in insoluble A_42 peptide levels was detected in the
hippocampus of 12‐month‐old knockout/Alzheimer’s disease males. The levels of insoluble A_40 and
A_42 peptides in 15‐month‐old knockout/ Alzheimer’s disease females were also reduced slightly.
Although amyloid plaque accumulation did not affect brain sterol or fatty acid synthesis rates in 24‐
hydroxylase WT or knockout mice, loss of one or both cholesterol 24‐hydroxylase alleles increased
longevity in Alzheimer’s disease mice. These studies suggest that reducing de novo cholesterol
synthesis in the brain will not substantially alter the course of Alzheimer’s disease, but may confer a
survival advantage.
•

Bifunctional Dendrimers: From Robust Synthesis and Accelerated One‐Pot
Postfunctionalization Strategy to Potential Applications
Antoni, P.; Hed, Y.; Nordberg, A.; Nyström, D.; von Holst, H.; Hult, A.; Malkoch, M. Angew.
Chem. Int. Ed. 2009, 48, 2126 –2130.
Abstract:
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A fourth wheel: Two sets of bifunctional AB2C dendrimers having internal acetylene/azides and
external hydroxy groups were constructed utilizing benign synthetic protocols. An in situ
postfunctionalization strategy was successfully carried out to illustrate the chemoselective nature of
these dendrimers. The dendrimers were also transformed into dendritic nanoparticles or utilized as
dendritic crosslinkers for the fabrication hydrogels.
•

Singly Hydrogen Bonded Supramolecular Ligands for Highly Selective Rhodium‐Catalyzed
Hydrogenation Reactions
Breuil, P. A. R.; Patureau, F. W.; Reek, J. N. H. Angew. Chem. Int. Ed. 2009, 48, 2162 –2165.
Abstract :

H bonds make the catalysts! A single hydrogen bond between ligands coordinated to a rhodium
center is critical for the formation of pure supramolecular catalysts for asymmetric hydrogenation
reactions. The ester group of the amidite ligand (see scheme) also forms a hydrogen bond with the
coordinated substrate. Use of the heterocomplex afforded the highest enantioselectivity reported to
date for the hydrogenation of several ester substrates.
•

Efficient Anion Recognition Property of Three Dimensionally Clustered Amide Groups
Organized on a Poly(phenylacetylene) Backbone.
Kakuchi, R.; Nagata, S.; Tago, Y.; Sakai, R.; Otsuka, I.; Satoh, T.; Kakuchi, T. Macromolecules,
2009, 42, 1476‐1481.
Abstract :
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Three‐dimensionally organized amide groups have been demonstrated to show a high sensitivity
toward anionic guests using poly(phenylacetylene)s with L‐leucine and amide functionalities (poly‐
PA‐Leu). The poly‐PA‐Leu was prepared from the N‐(4‐ethynylphenylcarbonyl)‐L‐leucine ethyl ester
(PA‐Leu) using Rh+(2,5‐norbornadiene)[(η6‐C6H5)B‐(C6H5)3] (Rh(nbd)BPh4) as a catalyst. The biased
helical conformation of poly‐PA‐Leu was demonstrated through Cotton effects in the circular
dichroism (CD) spectra. The addition of ammonium salts including acetate, fluoride, benzoate, azide,
and bromide (CH3COO‐, F‐, C6H5COO‐, N3‐, and Br‐, respectively) into the poly‐PA‐Leu solution
intensified the CD responses of the poly‐PA‐Leu, indicative of the polyacetylene helicity changes
triggered by anion recognition of the amide groups. The efficient anion binding was observed for
poly‐PA‐Leu with CH3COO‐, whose apparent binding constant was estimated to be 1.1 × 103 (mol‐1 ∙
L). On the other hand, the anions including perchlorate (ClO4‐), nitrate (NO3‐), chloride (Cl‐), and
iodide (I‐) had essentially no effects on both the CD and UV profiles of poly‐PA‐Leu. The guest
specificity observed in the CD spectra of poly‐PA‐Leu with counteranions clearly correlated with the
guest‐basicity.
•

Multiple Logic Fluorescent Thermometer System Based on N‐sopropylmethacrylamide
Copolymer Bearing Dicyanomethylene‐4H‐pyran Moiety.
Guo, Z.; Zhu, W.; Xiong, Y.; Tian, H. Macromolecules, 2009, 42, 1448‐1453.
Abstract :

The development of polymeric systems that can integrate individual basic logic gates into
combinational circuits has been extremely interesting as smart materials. A novel thermometer
fluorescent sensor poly(NIPMAM‐co‐MDCPDP) consisting of N‐isopropylmethacrylamide (NIPMAM)
as a thermoresponsive unit and dicyanomethylene‐4H‐pyran derivative as a dipolar‐sensitive
fluorophore unit was designed. Poly(NIPMAMco‐MDCPDP) performs fluorescence quenching merely
by coordination with Cu2+ ions or increasing temperature in neutral or acid aqueous solution. The
ON‐OFF fluorescence response of poly(NIPMAM‐co‐MDCPDP) is driven by a temperature‐induced
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phase transition from coil to globule and the capture of Cu2+ ions, resulting in a decrease of the ICT
efficiency in neutral solution. The combinational serial NOR logic operation as well as two INHIBIT
logic gates was constructed with three inputs: various pH, temperature change, and Cu2+ ions. The
proposed combinational logic circuits play a key role in mimicking comprehensive arithmetic
operations at the nanoscale level.
•

Preparation and characterization of helical self‐assembled nanofibers
Lee, C. C.; Grenier, C.; Meijer, E. W.; Schenning, A. P. H. J. Chem. Soc. Rev. 2009, 38, 671 –
683.
Abstract:

This tutorial review serves as an introduction to helical self‐assembled systems, illustrated by a
specific class of helical aggregates: helical nanofibers. The common ways by which these systems are
designed, prepared, and characterized will be presented.
•

Redox‐triggered chiroptical molecular switches
Canary, J. W. Chem. Soc. Rev. 2009, 38, 747 – 756.
Abstract:

Efficient chiroptical molecular redox switches have been engineered that display multiple stable
optically active forms, chemically reversible redox processes, and highly sensitive chiroptical
responses. Systems that have been studied in this context include electro‐active organic polymers,
redox‐active coordination complexes, and certain organic compounds that may be oxidized or
reduced reversibly. Studies in this field have yielded diverse platforms that benefit from dynamic
stereochemical and electronic phenomena. This tutorial review introduces basic design criteria for
chiroptical molecular switches, summarizes examples, and provides an outlook for future work in the
area.
•

Ultrathin Nanowires ‐ A Materials Chemistry
Cademartiri, L.; Ozin, G. A. Adv. Mater. 2009, 21, 1013‐1020.
Abstract:
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Ultrathin nanowires, especially in colloidal form, represent a new material platform in the study of
materials' behaviour, at the border between nanostructures and polymers. We here discuss some of
the recent breakthroughs in the field and the synthetic methodologies they have introduced, their
pros and cons, and some future directions of the field.
•

Electronic Properties at Gold/Conjugated‐Polyelectrolyte Interfaces
Seo, J. H.; Yang, R.; Brzezinski, J. Z.; Walker, B.; Bazan, G. C.; Nguyen, T.‐Q. Adv. Mater. 2009,
21, 1006‐1011.
Abstract:

The chemical structures and electronic structures at conjugated polyelectrolyte/Au interfaces
demonstrate that conjugated polyelectrolytes with identical backbones but different pendant
charges and charge‐compensating ions exhibit different electronic properties. This finding shows that
counterions and backbone charges enable control of the electronic and chemical nature of critical
device interfaces.
•

Supramolecular self‐assembly of dendrimers containing orthogonal binding motifs.
Grimm, F.; Hartnagel, K.; Wessendorf, F.; Hirsch, A. Chem. Commun. 2009, 1331 – 1333.
Abstract:
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pH‐Controlled assembly and disassembly of gold nanorods in both end‐to‐end and side‐by‐side
fashions are demonstrated using bifunctional molecules that contain a thiol group at one end and a
different functional group at the other end (see image). The assembly and disassembly processes are
reversible and can be repeated for many cycles.
•

Carbohydrate Surface Attachment Characterized by Sum Frequency Generation Spectroscopy
Yatawara, A. K.; Tiruchinapally, G.; Bordenyuk, A. N.; Andreana, P. R.; Benderskii, A. V.
Langmuir 2009, 25, 1901‐1904.
Abstract:

Covalent surface attachment of carbohydrate moieties using maleimide‐sulfhydril reaction was
characterized by surface‐selective vibrational sum‐frequency generation (VSFG) spectroscopy. The
comparative VSFG spectra of the precursor maleimide‐terminatedSAMand the product glucose
adlayer reveal the high efficiency of the surface coupling reaction (>90%) and the details of the
molecular organization of the formed carbohydrate adlayer. The glucose groups are orientationally
well ordered, as judged by their sharp CsH stretch bands. The chemical structure of the linker can
significantly affect the orientation of the carbohydrate moiety at the surface. Two alkanethiol linkers
of different chain lengths (11 and 16 carbons) yield similar orientations of the glucose in the adlayer
whereas the cysteine containing linker produces markedly different relative peak intensities of the
glucose CsH stretch bands in the VSFG spectra, suggesting a significantly different orientation with
respect to the surface plane.
•

Bending Elasticity of Nonionic Surfactant Layers
Bergström, L. M. Langmuir, 2009, 25 (4), 1949‐1960.
Abstract:
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A novel approach to evaluate the bending elasticity of monolayers formed by nonionic surfactants
with a rigid head group is introduced by means of considering head group repulsion as derived from
the free energy of mixing rigid hydrophilic head groups with surrounding solvent molecules as well as
contributions related to the hydrophobic tails.
Explicit expressions for the spontaneous curvature (H0), bending rigidity (kc) and saddle‐splay
constant (kjc) have been derived for the constraint of constant chemical potential of free surfactant
(thermodynamically open layers) as well as the constraint of constant aggregation number
(thermodynamically closed layers). Most interestingly, it is demonstrated that kc for
thermodynamically open layers formed by a nonionic surfactant with rigid tail and head group always
must be zero. However, kc for surfactants with a flexible tail as a function of the head group‐to‐tail
volume ratio is found to go through a maximum at some large, positive value of kc and H0 ≈ 0.
Eventually, kc falls below zero as the head group volume increases above a certain value. Hence, we
may conclude that nonionic surfactants with a rigid head group may form thermodynamically stable
fluid layers or aggregates only insofar the hydrophobic part is flexible with respect to chain
conformational degrees of freedom and the head group is not too voluminous. It is found that the
head group repulsion contribution to kcH0 is always positive whereas the corresponding contribution
to kjc may be positive or negative depending on whether the hydrophobic layer of the film is thicker
or thinner than the hydrophilic layer.
•

Novel Platinum‐Catalyzed Tandem Reaction: An Efficient Approach to Construct
naphtho[1,2‐b]furan.
Wei, H.; Zhai, H.; Xu. P. J. Org. Chem., 2009, 74, 2224‐2226.
Abstract:

An efficient approach to synthesize naphtho[1,2‐b]furan has been developed via platinum‐catalyzed
tandem reaction. This new tandem catalysis induces a cycloisomerization of allenyl ketone, followed
by a 6π‐electrocyclization‐type reaction of
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carbene intermediate. The metal carbene proved to be an effective intermediate in the 6π‐
electrocyclization‐type reaction.
•

Pd‐Catalyzed C‐C Cross‐Coupling Reactions within a Thermoresponsive and pH‐Responsive
and Chelating Polymeric Hydrogel.
Wang, Y.; Zhang, J.; Zhang, W.; Zhang, M. J. Org. Chem., 2009, 74, 1923‐1931.
Abstract:

A porous, thermoresponsive and pH‐responsive, and chelating hydrogel of poly(N‐
isopropylacrylamide)‐co‐poly[2‐methacrylic acid 3‐(bis‐carboxymethylamino)‐2‐hydroxypropyl ester]
(PNIPAM‐co‐PMACHE) is proposed as both a reaction medium and the Pd catalyst support for organic
synthesis. Organic synthesis within the PNIPAM‐co‐PMACHE hydrogel has three merits. First, organic
reactions such as Suzuki and Heck reactions within the hydrogel can be accelerated due to the
enriched Pd catalyst and reactants within the hydrogel by the reversible deswelling/swelling. Second,
organic synthesis within the PNIPAMco‐PMACHE hydrogel, which holds about 300 times of water
and is similar to the environmentally benign reaction medium of water, can be performed efficiently
without surfactant or cosolvent being added. Third, the PNIPAM‐co‐PMACHE hydrogel itself and the
therein‐immobilized Pd catalyst can be easily recycled since the hydrogel/Pd composite can
reversibly swell/deswell.
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