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Racemic β‐Sheets as Templates of Relevance to the Origin of Homochirality of Peptides:
Lessons from Crystal Chemistry
Weissbuch, I.; Illos, R. A.; Bolbach, G.; Lahav, M. Acc. Chem. Res. 2009, 42, 1128–1140.
Abstract:

The origin of life is a historical event that has left no relevant fossils; therefore, it is unrealistic to
reconstruct the chronology of its occurrence. Instead, by performing laboratory experiments under
conditions that resemble the prebiotic world, one might validate feasible reaction pathways and
reconstruct model systems of artificial life. Creating such life in a test tube should go a long way
toward removing the shroud of mystery over how it began naturally.
The riddle of the appearance of natural proteins and nucleic acids—that is, biopolymers wholly
consisting of homochiral subunits (l‐amino acids and d‐sugars, respectively)—from the unanimated
racemic prebiotic world is still unsolved. There are two hypotheses concerning the sequence of their
emergence: one maintains that long homochiral (isotactic) peptides must have been formed after the
appearance of the first living systems, whereas the other presumes that such biopolymers preceded
the primeval enzymes. The latter scenario necessitates, however, the operation of nonlinear
synthetic routes, because the polymerization of racemates in ideal solutions yields chains composed
of residues of either handedness. In this Account, we suggest applying lessons learned from crystal
chemistry, in which molecules from isotropic media are converted into crystals with three‐
dimensional (3D) periodic order, to understand how the generation of homochiral peptides from
racemic α‐amino acids might be achieved, despite its seemingly overwhelming complexity.
We describe systems that include the self‐assembly of activated α‐amino acids either in two‐
dimensional (2D) or in 3D crystals, followed by a partial lattice‐controlled polymerization at the
crystal−aqueous solution interface. We also discuss the polymerization of mixtures of activated
hydrophobic racemic α‐amino acids in aqueous solutions, as initiated by primary amines or thiols.
The distribution of the diastereomeric oligopeptides was analyzed by matrix‐assisted laser
desorption/ionization time‐of‐flight mass spectrometry (MALDI‐TOF MS) and MS/MS with monomers
enantioselectively tagged with deuterium. The reaction performed in aqueous solutions
encompasses the following sequential steps: (i) formation of a library of short racemic peptides
enriched with isotactic diastereoisomers during the early stages of the polymerization, and (ii) self‐
assembly of oligopeptides into racemic β‐sheet colloidal‐like aggregates that are delineated by
enantiotopic sites or rims; these operate as templates (nuclei) for regio‐enantioselective growth in
the ensuing steps of chain elongation.
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Desymmetrization of the racemic mixtures of peptides was achieved with enantiopure α‐amino acid
esters as initiators. The enantiomeric excess of the isotactic peptides, not including the initiator,
varies with chain length, the result of a cross‐enantiomeric impeding mechanism. Our results suggest
a feasible scenario in which primitive homochiral peptides might have emerged early in the prebiotic
world.
•

Soluble Polymer Carriers for the Treatment of Cancer: The Importance of Molecular
Architecture
Fox, M. E.; Szoka, F. C.; Fréchet, J. M. J. Acc. Chem. Res. 2009, 42, 1141–1151.
Abstract:

Chemotherapy can destroy tumors and arrest cancer progress. Unfortunately, severe side effects
(treatment is usually a series of injections of highly toxic drugs) often restrict the frequency and size
of dosages, much to the detriment of tumor inhibition. Most chemotherapeutic drugs have
pharmacokinetic profiles with tremendous potential for improvement.
Water‐soluble polymers offer the potential to increase drug circulation time, improve drug solubility,
prolong drug residence time in a tumor, and reduce toxicity. Cytotoxic drugs that are covalently
attached to water‐soluble polymers via reversible linkages more effectively target tumor tissue than
the drugs alone. Macromolecules passively target solid tumor tissue through a combination of
reduced renal clearance and exploitation of the enhanced permeation and retention (EPR) effect,
which prevails for fast‐growing tumors.
Effective drug delivery involves a balance between (i) elimination of the polymeric drug conjugate
from the bloodstream by the kidneys, liver, and other organs and (ii) movement of the drug out of
the blood vasculature and into the tumor (that is, extravasation). Polymers are eliminated in the
kidney by filtration through pores with a size comparable to the hydrodynamic diameter of the
polymer; in contrast, the openings in the blood vessel structures that traverse tumors are an order of
magnitude greater than the diameter of the polymer. Thus, features that may broadly be grouped as
the “molecular architecture” of the polymer, such as its hydrodynamic volume (or molecular weight),
molecular conformation, chain flexibility, branching, and location of the attached drug, can greatly
impact elimination of the polymer from the body through the kidney but have a much smaller effect
on the extravasation of the polymer into the tumor. Molecular architecture can in theory be adjusted
to assert essentially independent control over elimination and extravasation. Understanding how
molecular architecture affects passage of a polymer through a pore is therefore essential for
designing polymer drug carriers that are effective in passively delivering a drug payload while
conforming to the requirement that the polymers must eventually be eliminated from the body.
In this Account, we discuss examples from in vivo studies that demonstrate how polymer
architectural features impact the renal filtration of a polymer as well as tumor penetration and
tumor accumulation. In brief, features that inhibit passage of a polymer through a pore, such as
higher molecular weight, decreased flexibility, and an increased number of polymer chain ends, help
prevent elimination of the polymer by the kidneys and can improve blood circulation times and
tumor accumulation, thus improving therapeutic effectiveness.
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Recycling the Waste: The Development of a Catalytic Wittig Reaction
O'Brien, C. J.; Tellez, J. L.; Nixon, Z. S.; Kang, L. J.; Carter, A. L.; Kunkel, S. R.; Przeworski, K. C.;
Chass, G. A. Angew. Chem. Int. Ed. 2009, 48, 6836‐6839.
Abstract:

It's all in the ring: 3‐Methyl‐1‐phenylphospholane‐1‐oxide (4‐10 mol %) and an organosilane reducing
agent are the key components in the first Wittig reaction catalytic in phosphine. The protocol also
functions well on larger scale: a reaction on a 30 mmol scale yielded 3.39 g of product, corresponding
to a yield of 67 %.
•

(Biomimetic Lipoglycopolymer Membranes: Photochemical Surface Attachment of
Supramolecular Architectures with Defined Orientation
Schiller, S. M.; Reisinger‐Friebis, A.; Götz, H.; Hawker, C. J.; Frank, J. W.; Naumann, R.; Knoll,
W. Angew. Chem. Int. Ed. 2009, 48, 6896‐6899.
Abstract:

Polymers on parade: Using multifunctional building blocks and a sophisticated combination of
nanotechnological surface preparation techniques, lipoglycopolymers have been utilized to construct
a new type of biomimetic cell membrane (see scheme; LB=Langmuir‐Blodgett). For the first time, the
selective photochemical immobilization of multifunctional polymeric amphiphiles on metal
substrates with defined orientation of the supramolecular architecture has been demonstrated.
•

Self‐Assembly of a Triangle‐Shaped, Hexaplatinum‐Incorporated, Supramolecular Amphiphile
in Solution and at Interfaces
Maran, U.; Britt, D.; Fox, C. B.; Harris, J. M.; Orendt, A. M.; Conley, H.; Davis, R.; Hlady, V.;
Stang, P. J. Chem. Eur. J. 2009, 15, 8566‐8577.
Abstract:

3

Literature 24‐08‐09
4

Amphiphilic supramolecule: The self‐assembly of new 60° dimeric organoplatinum(II) amphiphilic
acceptors and 180° bipyridyl donors in solution yields a discrete, triangle‐shaped, hexacationic,
amphiphilic supramolecule possessing six octadecyloxy chains at its vertices (see figure). The self‐
organization of this preformed amphiphilic triangular macrocycle at various interfaces results in the
formation of coacervate phases (liquid‐liquid) and surface aggregates (air‐water).
•

Aura of Corroles
Aviv‐Harel, I.; Gross, Z. Chem. Eur. J. 2009, 15, 8382‐8394.
Abstract:

From fundamental to applied chemistry: The distinctive structural, spectroscopic, and photophysical
properties, as well as the exceptional chemical reactivities of corroles, are highlighted in the context
of their utilization for advanced applications in catalysis, whole animal imaging, and the development
of new drug candidates for various diseases (see scheme).
•

Phosphine‐mediated one‐pot thiol–ene “click” approach to polymer–protein conjugates
Jones, M. W.; Mantovani, G.; Ryan, S. M.; Wang, X.; Brayden, D. J.; Haddleton, D. M. Chem.
Commun. 2009, 5272 – 5274.
Abstract:

We employ water‐soluble organic phosphines as key reagents in a one‐pot synthetic protocol where
a (poly)peptide disulfide bridge is first reduced followed by subsequent reaction of the two thiols in
situ with poly(monomethoxy ethylene glycol)(meth)acrylates (p(mPEG)(M)A); we use salmon
calcitonin (sCT) as a disulfide bridge‐containing peptide, which contains a disulfide bridge—Cys1–
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Cys7—that can be reduced to give two sulfhydryl units available for thiol functionalisation; bioactivity
is retained.
•

Cryptand cage: perfect skeleton for transition metal induced two‐step fluorescence
resonance energy transfer
Sadhu, K. K.; Banerjee, S.; Datta, A.; Bharadwaj, P. K. Chem. Commun. 2009, 4982 – 4984.
Abstract:

Attachment of three different fluorophores to an aza‐oxa cryptand ( L) gives a transition‐metal ion
induced two‐step fluorescence resonance energy transfer system.
•

Multiwavelength Photoacoustic Imaging and Plasmon Resonance Coupling of Gold
Nanoparticles for Selective Detection of Cancer
Mallidi, S.; Larson, T.; Tam, J.; Joshi, P. P.; Karpiouk, A.; Sokolov, K.; Emelianov, S. Nano Lett.
2009, 9, 2825–2831.
Abstract:

Gold nanoparticles targeting epidermal growth factor receptor via antibody conjugation undergo
molecular specific aggregation when they bind to receptors on cell surfaces, leading to a red shift in
their plasmon resonance frequency. Capitalizing on this effect, we demonstrate the efficacy of the
molecular specific photoacoustic imaging technique using subcutaneous tumor‐mimicking gelatin
implants in ex‐vivo mouse tissue. The results of our study suggest that highly selective and sensitive
detection of cancer cells is possible using multiwavelength photoacoustic imaging and molecular
specific gold nanoparticles.
•

Light‐Induced Temperature Transitions in Biodegradable Polymer and Nanorod Composites
Hribar, K. C.; Metter, R. B.; Ifkovits, J. L.; Troxler, T.; Burdick, J. A. Small 2009, 5, 1830‐1834.
Abstract:
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Biodegradable polymer and nanorod (<1% by volume) composites are formulated that heat when
exposed to infrared light and undergo shape transitions (see image). The heating is repeatable and
tunable based on nanorod concentration and light intensity.
•

Assembly of Substituted 3‐Methyleneisoindolin‐1‐ones via a CuI/L‐Proline‐Catalyzed Domino
Reaction Process of 2‐Bromobenzamides and Terminal Alkynes
Li, L.; Wang, M.; Zhang, X.; Jiang, Y.; Ma, D. Org. Lett. 2009, 11, 1309–1312.
Abstract:

CuI/L‐proline catalyzed coupling of 2‐bromobenzamides and terminal alkynes in i‐PrOH (or DMF and
DMSO) at 85−110 °C and subsequent additive cyclization produces substituted 3‐
methyleneisoindolin‐1‐ones. Variation of N‐substituents, aromatic ring, and methylene part is
possible by using suitable starting materials.
•

A Tightly Coupled Bis(zinc(II) phthalocyanine)−Perylenediimide Ensemble To Yield Long‐Lived
Radical Ion Pair States
Jiménez, A. J.; Spänig, F.; Rodríguez‐Morgade, M. S.; Ohkubo, K.; Fukuzumi, S.; Guldi, D. M.;
Torres, T. Org. Lett. 2007, 9, 2481–2484.
Abstract:

A conjugated donor−acceptor array composed of two phthalocyanines connected to the bay region
of a perylenediimide is assembled by using palladium chemistry. Excitation of the phthalocyanine
produces a nanosecond lived charge‐separated state.
•

Antimicrobial Behavior of Polyelectrolyte‐Surfactant Thin Film Assemblies
Dvoracek, C. M.; Sukhonosova, G.; Benedik, M. J.; Grunlan, J. C. Langmuir 2009, 25, 10322–
10328.
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Abstract:

Layer‐by‐layer (LbL) assembly, a technique that alternately deposites cationic and anionic materials,
has proven to be a powerful technique for assembling thin films with a variety of properties and
applications. The present work incorporates the antimicrobial agent cetyltrimethylammonium
bromide (CTAB) in the cationic layer and uses poly (acrylic acid) (PAA) as the anionic layer. When the
films are exposed to a humid environment, these agents diffuse out of the film, inhibiting bacterial
growth in neighboring regions. Film growth, microstructure, and antimicrobial efficacy are studied
here, with 10‐bilayer films yielding thicknesses on the order of 2 μm. Various factors are shown to
influence the antimicrobial efficacy including time, temperature, secondary ingredients, and number
of bilayers. As more layers are deposited, antimicrobial efficacy is increased because more CTAB is
able to diffuse throughout the film, and higher amounts of antimicrobials are released. Additionally,
inclusion of the cationic poly(diallyldimethylammonium chloride) (PDDA) in the cationic layer in
conjunction with CTAB increases film uniformity, and as a result, antimicrobial effectiveness is
enhanced. These thin films provide the ability to render a surface antimicrobial and may be useful for
bandages or sterilization of disposable objects (e.g., surgical marker).
•

Responsive Polymer Nanoparticles Formed by Poly(ether amine) Containing Coumarin Units
and a Poly(ethylene oxide) Short Chain
Jiang, X.; Wang, R.; Ren, Y.; Yin, J. Langmuir 2009, 25, 9629–9632.
Abstract:

We reported a novel poly(ether amine) (PEAC) containing poly(ethylene oxide) (PEO) short blocks
and coumarin units, which was synthesized by nucleophilic addition/ring‐opening polymerization of
diepoxy and diamine monomers. PEAC can be directly dispersed in aqueous solution as uniformly
sized nanoparticles 50‐60 nm in diameter. The whole process for aggregation of PEAC was revealed
by transmission electron microscopy (TEM) and ultraviolet‐visible (UV‐vis) spectra. The results show
that these polymeric nanoparticles possess a very sharp response to temperature and light, and can
form complex micromicelles with nanoparticles inside.
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Group Transfer Polymerization of (Meth)acrylic Monomers Catalyzed by N‐Heterocyclic
Carbenes and Synthesis of All Acrylic Block Copolymers: Evidence for an Associative
Mechanism.
Raynaud, J.; Gnanou, Y.; Taton, D. Macromolecules 2009, 42, 5996–6005.
Abstract :

N‐Heterocyclic carbenes (NHCs), namely, 1,3‐bis‐(diisopropyl)imidazol‐2‐ylidene (1) and 1,3‐bis(di‐
tert‐butyl)imidazol‐2‐ylidene (2) were employed as neutral organocatalysts to bring about the group
transfer polymerization (GTP) of both methacrylic and acrylic monomers, including methyl
methacrylate (MMA), tert‐butylacrylate (tBA), and n‐butylacrylate (nBA). This could be achieved at
room temperature using 1‐methoxy‐2‐methyl‐1‐trimethylsiloxypropene (MTS) as initiator in polar or
apolar medium. In this way, polymethacrylates and polyacrylates with molar masses in the range 10
000‐300 000 g 3 mol‐1, corresponding to the initial [monomer]/[MTS] ratio and with polydispersities
lower than 1.2, were obtained in quantitative yields. The kinetics of GTP of MMA catalyzed by 1 or 2
was further investigated. Though the first‐order kinetic plot ln[M]0/[M] versus time deviated from
linearity at high monomer conversion, no inhibition period was noted at low monomer conversion.
Moreover, the polymerization rate dramatically increased as the concentration of initiator increased,
with first‐order dependence in initiator. When mixed in 1/1 molar ratio, MTS and NHC 1 did not
reveal the formation of enolate‐type
species by 29Si or 13C NMR spectroscopy. Based on these observations, we propose that NHCs
activate the silyl ketene acetal initiator and further propagateGTPvia an associative mechanism. The
fact that ln[M]0/[M] does not evolve linearly with time in the terminal phase of the polymerization
can be understood by a reduced diffusion of the catalyst to the trimethylsilyl end groups. The
proposed associative mechanism can also account for the successful control of NHC‐catalyzed GTP of
acrylates during which termination reactions such as backbiting or internal isomerization could be
drastically minimized. Next, was described the synthesis of all acrylic block copolymers based on
polyacrylates and polymethacrylates (e.g., PMMA‐b‐PnBA‐b‐PMMA), utilizing the same NHC as
catalyst in sequential GTP. It is again argued that such block copolymer formation is favored by an
associative mechanism forming highly unstable activated silicon intermediates.
•

Ring‐Opening Polymerization of a Benzylated 1,6‐Anhydro‐β‐D‐talopyranose and Synthesis of
a New Polysaccharide, (1f6)‐R‐D‐Talopyranan.
Hattori, K.; Yoshida, T. Macromolecules 2009, 42, 6044–6049.
Abstract :
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1,6‐Anhydro‐2,3,4‐tri‐O‐benzyl‐β‐D‐talopyranose (1) was synthesized and polymerized to compare its
polymerizability with that of other benzylated 1,6‐anhydrohexopyranoses reported previously.
Inmethylene chloride at‐60 _C, phosphorus pentafluoride as the initiator gave stereoregular
polymers (2)with number‐average molecular weights (Mn) of 9500‐19 600. The polymerizability was
analyzed based on the configuration of the hydroxyl groups and conformational change of the
pyranose ring during polymerization. The monomer reactivity ratios resulting from copolymerization
with 1,6‐anhydro‐2,3,4‐tri‐O‐benzyl‐β‐D‐glucopyranose (4) were also compared. The present
monomer 1 required a large amount of the initiator for polymerization. 31P NMR results of
polymerization suggested that considerable amounts of the initiator coordinated with not only the
oxygen of the 1,6‐anhydro ring of the monomer but also those of the polymer. This additional
coordination of the initiator with the polymer oxygens is expected to decrease the initiation
efficiency. Debenzylation resulted in a new stereoregular polysaccharide, (1f6)‐R‐D‐talopyranan (3).
•

Supramolecular Rhombic Grids Formed from Bimolecular Building Blocks
She, N. F.; Gao, M.; Meng, X. G.; Yang, G. F.; Elemans, J. A. A. W.; Wu, A. X.; Isaacs, L. J. Am.
Chem. Soc. 2009, 131, 11695–11697.
Abstract:

A programmed assembly process produces rhombic grid networks from compounds L1−L4 in the
crystal by π−π stacking interactions that generate a bimolecular grid synthon, which undergoes
further NH∙∙∙N hydrogen‐bond‐mediated assembly.
•

Porphyrin Arrays Responsive to Additives. Fluorescence Tuning
Yamamura, T.; Suzuki, T.; Taguchi, T.; Onoda, A.; Kamachi,T.; Okura, I. J. Am. Chem. Soc. 2009,
131, 11719–11726.
Abstract:
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The application of low‐flux sunlight begins with the synthesis of effective antenna systems. This
requires the development of dye integrates with optimized dye orientation for effective energy
transfer. We here report a series of peptide‐linked porphyrin arrays, denoted by Boc−(PorZn,S)n−OBut
(n = 2, 4, and 8), that change their dye orientation to increase fluorescence responsively to additive
reagents. The B‐band absorption (AB) regions of the arrays show blue shifts (dimer, 407.6 nm;
tetramer, 408.2 nm; octamer, 407.8 nm) in organic solvents as compared to that of
Boc−PorZn,S−OBut (monomer, 422.6 nm) and the fluorescence yield Φ′ of the arrays decreases with
increasing n, obeying the relationship Φ′ = 0.03/n1.5; however, the arrays are tuned up in
fluorescence emission by the addition of 1,2‐diaminoethane (en). The addition of a sufficient amount
of en increases the fluorescence of the porphyrins in monomer, dimer, tetramer, and octamer by 5,
12, 12, and >730 times, respectively, when compared with that observed in the absence of en.
This also causes asymptotic red shifts in absorption (AB) bands (B‐band λmax: 410 to 429−430 nm), as
well as changes in circular dichroism (CD) spectra, and makes porphyrins approach new mutual
asymmetric orientations. Our results show the potentiality of the tunable dye polymers that are a
posteriori optimized in dye orientation and fluorescence emission by additive reagents for the
development of effective light‐harvesting materials.
•

Four‐Component Domino Reaction Leading to Multifunctionalized Quinazolines
Jiang, B.; Tu, S.‐J.; Kaur, P.; Wever, W.; Li, G. J. Am. Chem. Soc. 2009, 131, 11660–11661.
Abstract:

A new four‐component domino reaction has been discovered. The reaction is easy to perform simply
by mixing four common reactants and K2CO3 in ethylene glycol under microwave irradiation. The
reaction proceeds rapidly and can be finished within 10−24 min with water as the major byproduct,
making workup convenient. Four stereogenic centers with one quaternary carbon−amino function
are controlled very well; the stereochemistry was unequivocally determined by X‐ray structural
analysis. The resulting pyrido[3,4‐i]quinazoline derivatives are of importance for organic and
medicinal research.
•

Gold‐Catalyzed Organic Transformations

Literature 24‐08‐09
Li, Z.; Brouwer, C.; He, C. Chem. Rev. 2008, 108, 3239‐3265.
Abstract:

Thanks to its unusual stability, metallic gold has been used for thousands of years in jewelry,
currency, chinaware, and so forth. However, gold had not become the chemists’ “precious metal”
until very recently. In the past few years, reports on gold‐catalyzed organic transformations have
increased substantially. Thanks to gold‐based catalysts, various organic transformations have been
accessible under facile conditions with both high yields and chemoselectivity. Although previous
reviews have covered a broad scope of reactions on gold catalysis, the high speed of publication on
gold still demands an outlook on recent developments that are important to the synthetic
community. We cover here literature published between the beginning of 2004 and the end of 2007
and focus on new organic reactions with gold as the active species. This review will be organized into
several sections; each section contains similar reaction types or reaction mechanisms with
discussion.
•

Coinage Metal‐Assisted Synthesis of Heterocycles
Patil, N. T.; Yamamoto, Y. Chem. Rev. 2008, 108, 3395‐3442.
Abstract:

Substituted heterocycles are a structural component of a vast number of biologically active natural
and non‐natural compounds. Synthesis of various heterocycles has been a research objective for over
a century, and a variety of well‐established methods are available in the literature. Development of
new approaches for their syntheses, employing efficient and atom‐economical routes, is currently a
popular research area. Among the many new synthetic transformations, transition metal‐catalyzed
reactions are the most attractive methodologies, since those reactions can directly construct
complicated molecules from readily accessible starting materials under mild conditions. The
formation of heterocycles by using various transition metals such as Pd, Ni, Ru, and Rh has been
extensively investigated and documented in the literature. Coinage metal catalysts are used not only
as sole catalysts but also as cocatalysts. We formerly referred to such a catalyst as a bimetallic
catalyst because it consists of a combination of two metals. Examples of bimetallic systems include
Pd−Cu, Pd−Ag, Rh−Ag, Pt−Ag, Au−Ag, and Mn−Cu. Since the subject of multimetallic catalysis was
thoroughly reviewed previously, in this review we will discuss the use of coinage metals as a sole
catalyst for the synthesis of heterocycles. There are a large number of reports on the use of Cu, Ag,
and Au catalysts to generate heterocycles. We have tried to include many recent examples in this
review. Although a discussion of all reports is desirable, it is not possible to explain all papers in the
text. Therefore, we discuss only the most essential reactions here; however, we cite additional
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relevant reviews and reports in the References section. This review covers studies up to November
2007, and any omissions on this wide topic are unintentional. It should be noted that only reactions
in which a heterocyclic ring is essentially generated are described. Other reactions, in which a
heterocyclic ring already exists in the molecule and a coinage metal catalyzes the further structural
manipulations, are not described here. For example, as shown in Scheme 1, a heterocyclic ring is
generated by the catalysis of coinage metals; on the other hand, in Scheme 2, coinage metals
catalyze the side ring closure of heterocycles.
•

Toxicity Evaluation for Safe Use of Nanomaterials: Recent Achievements and Technical
Challenges
Hussain, S. M.; Braydich‐Stolle, L.K.; Schrand, A.M.; Murdock, R.C.; Yu, K.O.; Mattie, D.M.;
Schlager, J.J.; Terrones, M. Adv. Mater. 2009, 1549‐1559.
Abstract:

This Review evaluates nanotoxicity studies on nanomaterials and their characteristics that are
suspected to contribute to their toxic potential as well as pitfalls and limitations that should be
addressed by both materials scientists and life scientists.
•

3D Ordered Gold Strings by Coating Nanoparticles with Mesogens
Zeng, X.; Liu, F.; Fowler, A.G.; Ungar, G.; Cseh, L.; Mehl, G.H.; Macdonald, J.E. Adv. Mater.
2009, 1746‐1750.
Abstract:

Gold nanoparticles covered with a nematic liquid‐crystal ligand laterally attached via a thioalkyl
spacer and a thioalkane diluent exhibit 3D ordering in strings jacketed by the mesogens with
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controllable interparticle spacing. The particles form rhombohedral, hexagonal, and rectangular
columnar superlattices, not the usual packing modes of spheres.
•

Molybdenum cofactors, enzymes and pathways
Schwarz, G.; Mendel, R. R.; Ribbe, M. W. Nature 2009, 460, 839‐847.
Abstract:

The trace element molybdenum is essential for nearly all organisms and forms the catalytic centre of
a large variety of enzymes such as nitrogenase, nitrate reductases, sulphite oxidase and xanthine
oxidoreductases. Nature has developed two scaffolds holding molybdenum in place, the iron–
molybdenum cofactor and pterinbased molybdenum cofactors. Despite the different structures and
functions of molybdenum‐dependent enzymes, there are important similarities, which we highlight
here. The biosynthetic pathways leading to both types of cofactor have common mechanistic aspects
relating to scaffold formation, metal activation and cofactor insertion into apoenzymes, and have
served as an evolutionary ‘toolbox’ to mediate additional cellular functions in eukaryotic metabolism.
•

Structural Plasticity in Actin and Tubulin Polymer Dynamics
Kueh, H. Y.; Mitchison, T. J. Science 2009, 325, 960‐963.
Abstract:
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Actin filaments and microtubules polymerize and depolymerize by adding and removing subunits at
polymer ends, and these dynamics drive cytoplasmic organization, cell division, and cell motility.
Since Wegner proposed the treadmilling theory for actin in 1976, it has largely been assumed that
the chemical state of the bound nucleotide determines the rates of subunit addition and removal.
This chemical kinetics view is difficult to reconcile with observations revealing multiple structural
states of the polymer that influence polymerization dynamics but that are not strictly coupled to the
bound nucleotide state. We refer to these phenomena as “structural plasticity” and discuss emerging
evidence that they play a central role in polymer dynamics and function.
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