INOR 1
Personalized energy (for 1 x 6 billion)

Daniel G Nocera™, nocera@mit.edu, 77 Massachusetts Avenue, Cambridge MA 02139, United States .
(1) Department of Chemistry, Massachusetts Institute of Technology, Cambridge MA 02139, United
States

The capture and storage of solar energy at the individual level i personalized solar energy i drives
inextricably towards the heart of this energy challenge by addressing the triumvirate of secure, carbon
neutral and plentiful energy. The doubling of global energy need by mid-century and tripling by 2100 is
driven by 3 billion low-energy users in the non-legacy world and by 3 billion people yet to inhabit the
planet over the next half century. The possibility of generating terawatts of carbon-free energy, and thus
providing society with its most direct path to realizing a low GHG future, may be realized by making solar
PE available to the 6 billion new energy users by high throughput manufacturing. This talk will present the
creation of a new catalyst that captures many of the functional elements of photosynthesis and in doing
so provides a highly manufacturable and inexpensive method to effect a carbon-neutral and sustainable
method for solar storage i solar fuels from water-splitting. By developing an inexpensive 24/7 solar
energy system for the individual, a carbon-neutral energy supply for 1 x 6 billion becomes available.

INOR 2
How Strem Chemicals - and the vision of Mike Strem - saved my life

Judith C Giordan®, jgiordan@nciia.org, 49 Arnold Road, Pelham MA 01002, United States . (1) No
Department, VentureWell, NCIIA, Steel City re, Pelham MA 01002, United States

Mike Strem is a consummate scientist, entrepreneur and visionary. By finding a value-added niche
market and having the courage of his convictions - and chemical training- the Strem Chemical company
and its catalogue were born and have become synonymous with innovative materials founded on safe
manufacturing processes and care and concern for people and the environment-a true triple-bottom-line
business. And thanks to his vision - my thesis, and potentially my life and those of others were spared!
Translating research into innovations that serve market needs is the life force of the chemical enterprise,
and is why Chemistry is a name given not only to a discipline but an entire industry. On a planet requiring
solutions to global challenges - chemistry remains a key discipline and industry to provide those solutions.
But finding these solutions requires not only trained chemists - but chemists who can also understand and
embrace the requirements of the market and the interdisciplinary skills needed to translate that science
into commercial and marketable innovations. This talk with explore the options existing today to help
young chemists become the next generation of Mike Strem's - doing honor to chemistry and all who know
him (them)!

INOR 3

Homogeneous catalysis and Mike Strem

Robert H. Grubbs®, Rhg@caltech.edu, 1200 california, pasadena ¢ 91125, United States . (1)
Chemistry and Chemical Engineering, California Institute of Technology, Pasadena CA 91125, United
States

Strem Chemical has played a major role in the evolution of organometallic chemistry and homogeneous
catalysis. Supported catalysis, Tebbe reagent and other complexes have resulted from interactions in the
past. Best wishes to Mike.

INOR 4

Designing materials for high performance applications

Mark Hampden-Smith®, mark_hampden-smith@cabot-corp.com, 5401 Venice Ave NE, Albuquerque
NM 87113, United States . (1) Cabot Superior MicroPowders, Albuquerque NM 87113, United States
Amongst the most challenging but exciting opportunities in Science and Engineering is identifying
markets and designing new materials that lead to substantial performance, environmental and economic
benefits. In this presentation, a number of such challenges will be described and link between

fundamental science and end user benefits will be illustrated based on Cabot Corporations core
competencies in particle production, structure, function and performance.

INOR 5



Fun with multiple inorganic functional groups: Nitride insertion into aryl C-H bonds and oxygen
atom transfer from tungsten(lV)

John F Berry(”, berry@chem.wisc.edu, 1101 University Ave., Madison WI 53706, United States . (1)
Chemistry, University of Wisconsin - Madison, Madison W1 53706, United States

This talk will describe recent work on compounds that contain a combination of two inorganic functional
groups: metal-metal bonds and metal-ligand multiple bonds. Combination of Ru-Ru and Ru-N multiple
bonds in a linear Ru-Ru-N structure leads to novel reactivity involving insertion of a nitride N atom into
aryl C-H bonds. A new W-W=0 complex is described, which is able to undergo chemically reversible four-
electron reduction involving oxygen atom transfer to phosphines.

INOR 6

Nickel and cobalt catalysts for production of H, and oxidation of H,: Shoving protons around with
pendant amines

R. Morris Bullock™, morns bullock@pnl. gov P 0. Box 999, K2 57 Richland Washmgton 99352, Unlted
States ; Jenny Y. Yang : John A. S. Roberts'; Uriah J. K|Igore Eric S. Wiedner™; Tianbiao Liu®;
Daniel L. DuBois"” . (1) Chem|cal and Matenals Sciences Division, Pacific Northwest Nat|onaI Laboratory,
Richland Washlngton 99352, United States

Catalysts that efficiently interconvert between electrical energy and chemical bonds (fuels) are needed for
a sustainable and flexible energy supply. Reactions that involve transfer of multiple protons and electrons
are pervasive in energy science, as exemplified by the two-proton, two-electron oxidation of H, and the
reverse, production of H, by reduction of protons. Pendant amines incorporated into diphosphines
function as proton relays, lowering the barrier for proton mobility and assisting in formation and cleavage
of the H-H bond. A series of Ni(ll) and Co(ll) complexes with diphosphine/pendant amine ligands catalyze
the production of H,, and related Ni(ll) catalysts catalyze the oxidation of H,. Mn and Fe complexes with
diphosphine/pendant amine ligands are also capable of heterolytic cleavage of H, under some conditions.

INOR 7
Hydrogenase active sites: A new paradigm for organometallic chemistry as found in nature

Marcetta Y Darensbourg(l), marcetta@mail.chem.tamu.edu, 3255 TAMU, College Station Texas 77843,
United States . (1) Department of Chemistry, Texas A&M University, College Station Texas 77843, United
States

Despite reams of elegant chemistry addressing the Co-C bond in vitamin B, organometallic chemists
were slow to recognize what had to be in those microorganisms whose livelihood depended on C-C
coupling reactions or H, uptake/H, production processes. However the accumulated evidence from
structural biology and FT IR spectroscopy that confirmed the presence of endogeneous CO and CN”
ligands bound to the metal(s) in the active sites of nickel-iron hydrogenase, [NiFe]-H,ase, [FeFe]-H,ase,
and [Fe]-H,ase, has enlisted a community of scientists in attempts to understand the activation or
production of dihydrogen in base metal molecular catalysts. Our efforts to reproduce the compositional
and redox level features of the [FeFe]-H,ase active sites have produced new organometallic structural
and reactivity motifs that wild.l be described. To be
dithiolato-bridged diiron complexes by the concurrence of the sterically bulky and non-innocent ligands,
the 1,3-bis(2,4,6-trimethylpphenyl)imidazol-2-ylidene and NO, respectively.

INOR 8

Aciditiesand metalkhy dr ogen bond di ssoc i5-€5R5j)Mi(BO)2Id (Me FegRueGs) (Rf ( d
H, Me)

Jack R Norton®, jrnll@columb|a edu 3000 Broadway MC 3102, 240 Havemeyer Hall, New York NY
10027, United States ; Deven P Estes”; Aaron K Vannucci®; Ariel Hall”; Dennis L Llchtenberger(z) (1)
Department of Chemistry, Columbia UnlverS|ty, New York NY 10027, Unlted States (2) Department of
Chemistry, The University of Arizona, Tucson AZ 85721, United States

Several different pK, values for the complex (h>-CsHs)Fe(CO),H in acetonitrile are present in the
literature, ranging over seven orders of magnitude. As a result the energy of its Fei H bond is also in
dispute, making it difficult to predict the reactivity of this complex. The pK, of [CpFe-H] has been
remeasured, the pK, values of analogous group 8 hydrides have been determined, and the energies of



their M1 H bonds have been established. Group trends, ligand effects, and the implications of these
results for the stabilities of hydride complexes will be discussed.

INOR 9
Design and development of boron-substituted metal-ligand bifunctional catalysts

Tlmoth B. Clark®, clark@chem wwu.edu, 516 High St., Bellingham WA 98225, United States ; lan P.
Query Phillip A. Sqwer Lillian V. A. Hale™ . (1) Department of Chemistry, Western Washington
Unrversrty Bellingham WA 98225, United States

Metal-catalyzed borylation reactions have received significant attention over the past several decades
due to the versatility of the Ci B bond in organic synthesis. New methods to incorporate boron
substituents into organic frameworks have been used to access complex synthetic targets. The
development of new borylation catalysts that utilize metali ligand bifunctionality have been explored.
Boron-substituted analogues of the Shvo catalyst [2,5-Ph,-3,4-Tol,( §C,COH)RU(CO),H] have been
synthesized and examined for their reactivity toward unsaturated substrates. The design of catalysts that
utilize alternative metali ligand bifunctional scaffolds to incorporate boron into organic substrates will also
be described. For example, diamines have been used in place of 4,4'-di-tert-butylbipyridine for the iridium-
catalyzed Ci H borylation of arenes. The acidic Ni H bond is believed to be responsible for the highly
selective ortho Ci H borylation of benzylic amines, which results via hydrogen bonding between the amine
substrate and the acidic ligand-based Ni H bond.

INOR 10
Hydrogenolysis of palladium(ll) hydroxide and alkoxide complexes

Karen I. Goldberg™, goldberg@chem washington.edu, Box 351700, Seattle WA 981895-1700, United
States ; Gregory R. Fulmer® . (1) Department of Chemistry, University of Washington, Seattle WA 98105-
1700, United States

The addition of hydrogen across a Mi OR bond to generate a Mi H species and ROH has been proposed
as a reaction step in a number of catalytic cycles. However, there are few examples of this reactivity in
model systems and information about the mechanism of this type of reaction is limited. Several
palladium(ll) pincer complexes bearing hydroxide or alkoxide ligands have been synthesized and
characterized. The reactivity of these complexes with hydrogen will be presented and the mechanisms of
the hydrogenolysis reactions discussed. The identity of the R group (R = H, Me, CH,CF3, CH,CHF,,
CH,CH,F, OCH,C(CHzs)s, Ph) influences the reactivity as does the choice of pincer ligand (PCP, PCO).

INOR 11
Synthesis and structure of cationic, two-coordinate, gold ~ -complexes

Ross A Widenhoefer® , rwidenho@chem.duke.edu, French Fam|I?/ Science Center, Durham North

Carolina 27708, United States ; Timothy J. Brown®: Atsushi Sugie'”; Rachel E. McKinney Brooner®:

Marina G. Drckens(l) (1) Department of Chemistry, Duke University, Durham North Carolina 27708,

United States

Treatment of a suspension of (IPr)AuCl [IPr = 1,3-bis(2,6-diisopropylphenyl)imidazol-2-ylidine] and

AgSbFg (1:1)wi t h i sobutyl ene at room temper at uHgL£=0Me,)]7 20 mi n
SbFg' in 98% vyield, which was characterized by spectroscopy and X-ray crystallography. Employing

similar procedures, a-an kramael,h k Y1 e ;alkdaeicdnpléxes cantaihird

either the IPr ligand or the sterically hindered phosphine ligand P(t-Bu),0-biphenyl were isolated and

characterized in solution and, in a number of cases, by X-ray crystallography.
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INOR 12
Future energy materials: Transparent conductors and super conductors



Peter P. Edwards?, peter.edwards@chem.ox.ac.uk, Inorganic Chemistry Laboratory, South Parks Road,
Oxford Oxford OX1 3QR, United Kingdom . (1) Department of Chemistry, University of Oxford, Oxford
Oxford OX1 3QR, United Kingdom

Bob Cava has made seminal contributions to our understanding of how elements of the Periodic Table
combine to give new inorganic materials exhibiting an extraordinary variety of electronic and magnetic
properties. His innovative approach is critical for next-generation, high performance energy conversion
and storage materials. | review two areas where Bob's contributions have been pivotal: transparent
conducting oxides, and high-temperature superconductivity. High temperature superconductivity still
represents one of THE greatest challenges in science, and technology . For as we approach the
centenary of the discovery of this spectacular natural phenomenon in 1911 , we see the remarkable
announcement of the world's largest order for superconducting wire (Nature, 467, 757, 2010) operating at
liquid nitrogen temperatures This celebratory meeting is the ideal venue to set out a challenge for young
Cava, and us all..."Can we dream of / predict / synthesise a new superconducting material which
superconducts up to, or above room temperature?" As H G von Schneering has noted..."The peasant
who wants to harvest in his lifetime cannot wait for the ab-initio theory of weather."

INOR 13
Deductive approach to chemistry and its implications for materials synthesis planning

Martin Jansen®, m.jansen@fkf.mpg.de, Heisenbergstrasse 1, Stuttgart Baden-Wurttemberg 70569,
Germany . (1) Max Planck Institute for Solid State Research, Stuttgart 70569, Germany

Representing the multitude of all known and still unknown chemical compounds on an energy landscape
is pointing the way to a deductive treatment of chemistry, quite in contrast to the inductive approach
historically followed in this discipline. At the hypothetic conditions of T = 0 K, and the zero-point vibrations
suppressed, for each imaginable configuration the energy can be calculated. The resulting continuous
(hyper)surface of potential energy is directly related to the configuration space, and each minimum of the
landscape is corresponding to a stable configuration, and vice versa. Admitting finite temperature and
pressure, i. e. realistic conditions, all unstable configurations will decay, while the (meta)stable ones
constitute locally ergodic minimum regions, corresponding to a respective macroscopic thermodynamic
state. Such physically realistic energy landscapes, exhibiting numerous ergodic regions, offer a firm
foundation for dealing with virtually all aspects of chemistry, on a rational basis. Since the sufficient and
necessary precondition for any chemical configuration to exist is that it belongs to a minimum region,
without any exception all manifestations of chemical matter are covered. In our approach to purposeful
solid state and materials synthesis, we computationally search the respective energy landscapes for
(meta)stable compounds and explore the barrier structures around the relevant local minima. The wealth
of the candidates predicted appears to indicate an extreme (unrealistic?) complexity of chemical matter.
However, applying appropriate experimental tools has enabled to realize parts of the tree graphs of the
Lithium halides and of elusive NazN, including almost all of its predicted polymorphs, many years after the
predictions were published. M. Jansen: A Concept for Synthesis Planning in Solid-State Chemistry
Angew. Chem. Int. Ed. 41 (2002) 37467 3766 M. Jansen, K. Doll, J. C. Schon: Addressing chemical
diversity by employing the energy landscape concept Acta Cryst. A66 (2010) 518 1 534

INOR 14
Three stories around the third element

Roald Hoffmann(l), rh34@cornell.edu, Baker Lab, Cornell University, Ithaca NY, United States ; Eva
Zurek®; Ji Feng"®; Neil Ashcroft™. (1) Cornell University, United States

The first story is that of the electronic structure of alkali metal ammonia solutions and solids. The
concentrated solutions are metallic, and so is the solid, an expanded metal, that forms from them. Only at
90K. The second and third stories are situated in the strange world of high pressure; they are of the new
compounds that (so far only in calculations) form under extreme conditions. At high pressure the Li/H
system shows several new compounds other than LiH, including metallic LiH, and LiHg, featuring both
hydridic hydrogens and/or population of the H, {,* orbital. And Li and Be, which are reluctant even to mix
at ambient conditions, at high pressures form at least four stoichiometric phases, Li;Be, LiBe, LiBe,, and
LiBe4. One of these, LiBe, is structurally three-dimensional, yet electronically two-dimensional.

INOR 15
Organic zeolite-like hydrogen-bonded framework constructed from Archimedean principles



Michael D Ward™, mdw3@nyu.edu, 100 Washington Square East, Room 1001, New York New York
10003, United States ; Yuzhou Liu®”; Chunhua Hu'. (1) Department of Chemistry, New York University,
New York New York 10003, United States

The delicate forces that govern molecular organization in the solid state often frustrate attempts at de
novo design of molecular crystals, and the prediction of crystal structure remains one of the foremost
challenges in solid-state chemistry. Strategies that overcome this obstacle promise new materials with
properties that can be manipulated through the versatility of organic synthesis. Low-density metal-organic
frameworks (MOFs) and zeolite-like metal organic frameworks (ZMOFs), assembled through metal-based
nodes and organic linkers, have proven particularly potent in this regard as they have expanded the utility
of microporous solids. Using a design strategy based on molecular symmetry, metric matching and
complementary hydrogen bonding, we have synthesized a zeolite-like hydrogen-bonded framework
(ZHBF) through the self-assembly of two chemically distinct molecular tiles into hollow truncated
octahedra, each held together by 72 hydrogen bonds and enclosing a volume of 2200 A®. These
truncated octahedra assemble into a body-centered cubic microporous framework that mimics the
sodalite topology of zeolite A. The peculiar characteristics of the molecular tiles precludes folding into
other convex polyhedra, demonstrating that the realization of a particular solid-state architecture is often
best achieved by frustration of all other possibilities. The ZHBF exhibits an extraordinary structural
persistence as it encapsulates a wide range of molecular species, including transition metal complexes

that thread through the framework as we | | adn-afoohitpbed mol ecular clusters,

truncated octahedra, which do not exist otherwise. The ZHBF is stable up to 160 °C as well, reflecting an
unusual thermal stability for an organic hydrogen-bonded framework. The ZHBF suggests a new class of
materials with properties that can be manipulated readily through modification of its organic components
and encapsulation of functional guest molecules.

INOR 16
Carbon dioxide capture in metal-organic frameworks

Jeffrey R Long®@, jrlong@berkeley.edu, 211 Lewis Hall, Berkeley CA 94720-1460, United States ; Zoey
R Herm™®: Kenji sumida®™?; Zoey R Herm™?; Thomas McDonald™®: Hye Jin Choi™?; Leslie J
Murray”; Deanna M D[apos]Alessandro™; Aude Demessence™; Maw Lin Foo™. (1) Department of
Chemistry, University of California, Berkeley, Berkeley CA 94720-1460, United States (2) Materials

Sciences Division, Lawrence Berkeley National Laboratory, Berkeley CA 94720-1460, United States

Efforts to utilize metal-organic frameworks, a new class of materials exhibiting high surface areas, tunable
pore dimensions, and tailorable surface functionality, for CO, capture will be presented. Open metal
coordination sites on the framework surface can deliver a high CO, loading capacity at low pressures.
However, additional criteria, such as water stability and the selective binding of CO, over N,, must also be
considered. Towards that end, we have targeted air- and water-stable frameworks bearing surfaces
coated with alkylamine groups. Use of 1,3,5-benzenetristriazolate as a bridging ligand has led to sodalite-
type frameworks of the type M3[(M4Cl)s(BTTri)g],, possessing open M?* coordination sites and exhibiting
good chemical and thermal stability. Attachment of ethylenediamine to the M?* sites within this structure
can generate a material that selectively binds CO, over N,. In addition, the application of frameworks with
redox-active transition metal sites for the capture of O, from air will be discussed.

INOR 17
Structure-property relations in superprotonic solid acid electrolytes

Sossina M Haile(l), smhaile@caltech.edu, 1200 California Blvd, Pasadena CA 91125, United States ;
Calum R.I. Chisholm™. (1) California Institute of Technology, Pasadena CA 91125, United States

Superprotonic solid acid electrolytes, materials with chemical and physical properties intermediate
between conventional acids (e.g., H;PO,) and conventional salts (e.g., CszPO,) have emerged as
attractive candidates for fuel cell and other electrochemical applications. Key characteristics of these
materials are tetrahedral oxyanion groups linked by hydrogen bonds, and a polymorphic structural
transition to a disordered state at moderate temperatures. Rapid oxyanion reorientation and dynamic
disorder of the hydrogen bond network facilitate high proton conductivity in the high temperature phase.
Materials exhibiting a superprotonic transition include CsHSO,, Cs3H(SeO,),, CsH,PO,4, and
Cs2(HSO4)(H2POy). In this work we review the crystal chemical features common to superprotonic solid
acid electrolytes and present a model of the configurational entropy that may serve as the driving force for
the transition.
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INOR 18

Kinetics of olefin polymerization using multi-response data which includes fitting of molecular
weight distributions (MWDs)

Mahdi M Abu-Omar®, mabuomar@Purdue .edu, 560 Oval Drive, West Lafayette Indlana 47907, United
States ; Jeffrey Switzer®: Erin Smith®; Silei X|ong Mary Jones®” Kelth Steelman”; Grisha
Medvedev ; Nicholas Delgass(z) Kendall Thomson®: James Caruther (1) Chemlstry, Purdue
University, West Lafayette Indiana 47907, United States (2) Chemical Engineering, Purdue IN 47907,
United States

In order to develop a thorough understanding of single-site olefin polymerization catalysis, we have
developed a quantitative kinetic modeling framework. This allows us to determine microkinetic
mechanisms and associated rate constants from experimental data such as monomer consumption,
molecular weight distributions (MWDSs), polymer end group analyses, and active-site counting. This
methodology was applied to the batch polymerization of 1-hexene by rac-C,H,(1-Ind),ZrMe, activated
with B(CgFs5)s, one of the most studied single-site systems to date, and led to the discovery of a previously
unrecognized catalytic event that renders 43% of the catalyst inactive. The methodology is also being
applied to other single-site systems, particularly those non-Cp Zr catalysts with tetradentate salan-type
ancillary ligands. These ligands provide a wide variation in chemical and structural diversity. Studies of 1-
hexene polymerization by a couple of these catalysts revealed two key features: the presence of
misinserted monomers, which render a significant portion of the catalyst dormant; and a catalytic event
that renders some fraction of the catalyst permanently inactive. It is noteworthy that these findings would

not have been possible had it not been for a data set that included the MWDs at various times during the
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INOR 19
Pulling the weight: Liquid amine-borane fuels for vehicular hydrogen storage

R. Tom Baker?, rbaker@uottawa.ca, 10 Marie Curie, Ottawa Ontario K1N 6N5, Canada . (D)
Department of Chemistry and Centre for Catalysis Research and Innovation, University of Ottawa, Ottawa
Ontario K1IN 6N5, Canada

With both protic N-H and hydridic B-H bonds and 3 hydrogen atoms per main group element, ammonia-
borane (AB, H3NBHs) is a promising material for hydrogen storage applications. Selected metal
complexes have been shown to be effective catalysts for dehydrogenation of AB and substituted amine-
boranes to afford oligomeric aminoborane (RHNBH,), and iminoborane (RNBH), products (R = H, alkyl).
Mechanistic studies have identified the importance of aminoborane coordination in determining selectivity
and extent of AB dehydrogenation. While AB has the highest storage capacity, preference for a 'drop-in’
fuel has led to development of amine-borane fuel blends. For R = sec-Bu, for example, the amine-borane
and its dehydrogenation products are liquids at operating temperatures and readily dissolve AB and its
dehydrogenation products. Investigations using metal catalysts and ionic liquids (ILs; with L. Sneddon,
Penn) show that selectivity can be controlled by the coordinating power of the IL anion.

INOR 20

Heterogeneous ligand-nanoparticle distributions: A major obstacle to scientific understanding
and commercial translation

Mark Banaszak Holl, mbanasza@um|ch edu 930 N. University Ave, Ann Arbor MI 48109, United

States ; Douglas Mullen™; Mallory van Dongen®. (1) Department of Chemistry, University of Michigan,
Ann Arbor MI 48109, Unlted States




When ligands are conjugated to nanoparticles, a broad distribution of ligand/particle ratios is obtained.
Many techniques typically used to characterize these products are insensitive to the different ratios and
only provide the average number of ligands present per nanoparticle. We now present a quantitative
analysis of the distribution for ligands bound to PAMAM dendrimers including the mean, mode, median,
and concentration of all ligand/particle ratios present.
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The distribution has been separated and
dendrimer samples containing a single ligand/dendrimer ratio have been isolated on the milligram scale.
This approach allows the isolation of dendrimers with a controlled degree of multivalency.

INOR 21
Homogeneous catalytic approaches to reductive coupling of carbon monoxide

John Bercaw™, bercaw@caltech.edu, 127-72, Pasadena CA 91125, United States . (1) Chemistry,
California Institute of Technology, Pasadena CA 91125, United States

Recent progress in homogeneous reduction of carbon monoxide using metal hydrides generated from
dihydrogen will be described. Lewis acid metal sites appended to phosphine co-ligands promote hydride
additions to carbonyl and carbene complexes and encourage the resulting alkyls to migrate to additional
carbonyls. The goal is the catalytic formation of products having more than one carbon.

INOR 22

Chemistry of bis(imido)uranium(lV), (V) and (VI) complexes

James M. Boncella”, boncella@lanl.gov, P. O. Box 1663, MS J514, Los Alamos New Mexico 87545,
United States ; Robert E. Jilek™; Liam P. Spencer®”; Brian L. Scott™; Enrique R. Batista®. (1) Materials
Physics and Applications Division, Los Alamos National Laboratory, Los Alamos New Mexico 87545,

United States (2) Theory Division, Los Alamos National Laboratory, Los Alamos New Mexico 87545,
United States

With our discovery of the imido analogues of the uranyl ion, (RN=),UX,L,, we have embarked upon a
research program designed to explore and develop the chemistry of this family of compounds. We have
now discovered synthetic routes to bis(imido)U(V) complexes and have evidence and reaction chemistry
consistent with the generation of very reactive U(IV) bis(imido) species (which are soluble analogues of
UO,). These compounds posses a rich reaction chemistry including neutral ligand displacement,
nucleophilic displacement of the halide ligands, reactions involving the imido groups and redox chemistry
involving the U(V)-U(VI) couple. This talk will focus on the unusual reaction chemistry that we have
uncovered as well as on the electronic structure of the complexes. The prospects for further development
of chemistry of these compounds will also be discussed.

INOR 23
Electrophilic pincer-ligated rhodium and iridium complexes

Maurice Brookhart(l), mbrookhart@unc.edu, CB# 3290, ChaPeI Hill NC 27599-3290, United States ;
Wesley Bernskoetter™; Michael Findlater™; Cynthia Schauer™; Marc D. Walter®. (1) Department of
Chemistry, University of North Carolina, Chapel Hill, Chapel Hill NC 27599-3290, United States (2) Institut
fur Anorganische und Analytische Chemie, Technische Universitat Braunschweig, Braunschweig 38106,

Germany

The synthesis and structures of electrophilic late metal complexes and their use in a variety of
stoichiometric and catalytic reactions has been a focus of our research group. In this presentation we
report our latest results in this area using pincer-ligated Rh and Ir complexes. The talk will cover the
synthesis, characterization, structures and dynamics of cationic alkyl hydride and alkane complexes and
the role these species play in proton-catalyzed oxidative addition of dihydrogen to sixteen-electron d®
metal alkyl complexes. Also discussed will be the unusual energetics of migratory insertion reactions of
cationic five-coordinate Rh(lll) and Ir(lll) olefin hydride complexes.



INOR 24
Recyclable reducing agents for the coupling of photochemical CO, reduction and water splitting

Barry K Carpenter(l) Carpenterbl@card|ff ac.uk, Main Building, Park Place, Cardiff Gwent CF10 3AT,
United Kingdom ; Robert D Richardson®; Edward J. Holland™. (1) School of Chemistry, Cardiff
University, Cardiff CF10 3AT, United ngdom

A well recognized challenge for the photochemical reduction of CO, is to remove its current dependence
on sacrificial reducing agents. Ideally, the hydrogens for the reduction would come from photochemical
water splitting, but direct coupling of these two photochemical reactions is extremely challenging. In this
paper, an alternative strategy is presented. It relies on the design of reducing agents for the CO,
reduction which can be regenerated from their oxidation products by hydrogenation. This strategy has a
number of potential advantages, including the ability to conduct the CO, reduction and the water splitting
under mutually incompatible conditions.

INOR 25
Dinitrogen cleavage with carbon monoxide and silanes

Paul J Chirik™, pchirik@princeton.edu, 292 Frick Laboratory, Princeton NJ 08544, United States . (1)
Chemistry, Princeton University, Princeton NJ 08544, United States

Addition of carbon monoxide or silanes to zirconium or hafnium compounds with strongly activated
dinitrogen ligands results in cleavage of the N-N bond with N-C or N-Si bond formation, respectively. My
presentation will focus on the scope of these reactions, the mechanisms by which they operate and their
utility in preparing nitrogen-containing organic molecules directly from atmospheric nitrogen.

INOR 26
The Peter (Wolczanski) principle: Applications to computational organometallic chemistry

Thomas R. Cundari®, t@unt.edu, Box 305070, Denton TX 76201, United States . (1) Chemistry,
CASCaM, University of North Texas, Denton TX 76201, United States

Significant advances have been made in computational inorganic and organometallic chemistry over the
past two decades. Many of the historical gaps between computational biological and organic chemistry in
comparison to computational inorganic and organometallic chemistry have narrowed substantially. In
large part, this progress is due to tremendous progress in computer hardware and algorithms. Perhaps
more subtly, an important ingredient in the advance has been that computational and experimental
chemists have begun to work together in more synergistic fashions, integrating theory and experiment,
often with experiment in the lead, but more increasingly with theory in the lead 1 identifying important lead
compounds, addressing mechanistic questions that cannot be deconvoluted via experiment, and
generating simple, yet powerful, structure-property relationships to guide next-generation experiments.
This contribution will focus on our recent theory-experiment research to identify novel catalysts for
hydrocarbon functionalization.

INOR 27
Resolving real-time single molecule interactions using carbon nanotube sensors

Yongk| Ch0|(1) yongkm@um edu, 4129 Fredenck Reines HaII Irvme CA 92697, Unlted States ; Issa S.
Moody Israel Perez® ; Tatyana Sheps ; Gregory A. Weiss®? Ph|||p G. Collins® (1) Institute for
Surface and Interface Smence University of California at Irvine, Irvme CA 92697, United States (2)
Department of Molecular Biology and Biochemistry, University of California at Irvine, Irvine CA 92602,
United States (3) Department of Physics and Astronomy, University of California at Irvine, Irvine CA
92602, United States (4) Department of Chemistry, University of California at Irvine, Irvine CA 92602,
United States

Lysozyme digests bacterial cell walls as a critical enzyme of innate immune system. The mechanistic
details for its processivity and dynamics remain incompletely understood. Here, we monitor the dynamic
activity of a single lysozyme molecule interacting with its environment. Real-time monitoring is
accomplished electronically using a single-walled carbon nanotube (SWNT) sensor circuit. This type of
circuit has single molecule sensitivity, and, in our work, can detect the activity of lysozyme molecules
noncovalently attached to the SWNT sidewall via pyrene linkers. Stochastically distributed, discrete jumps
in circuit conductance result from the addition of the peptidoglycan substrate for lysozyme, directly
indicating lysozyme-substrate binding events. Furthermore, the magnitude and repetition rate of these



events varies with pH changes and the addition of inhibitors or denaturation agents. Joint time-frequency
analysis is used to interpret changes in the conductance signal in terms of lysozyme's internal hinge
motion, binding events, and enzymatic processing.

INOR 28
Dynamic properties of water molecules in biomimicking nanosystems

Guangchao Zuo®, zuoguangchao@nuaa.edu.cn, P.O. Box 325 No.29 YuDao Street, Nanjing Jiangsu
210016, China ; Wanlin Guo®™. (1) Institute of Nano Science, Nanjing University of Aeronautics and
Astronautics, Nanjing Jiangsu 210016, China

Water molecules are essential to life. Using molecular dynamic simulations, we study the dynamic
properties of water molecules inside nanosystems for practical bionic design and application. As in the
aquaporins, asymmetrically distributed charges can reduce the local barriers for water transport, but
cannot generate robust unidirectional water flow in a carbon nanotube. The energetic analysis suggests
that the water-water interaction, determined by dipole orientation configuration, influences the dynamic
mechanism significantly. We also give insights into the important role of moving water molecules in
biological ion channels.

INOR 29

Isothermal titration calorimetry: A technique for probing the binding interactions of
nanomaterials, SWNTs and rigid ruthenium complexes

Jeffrey R Alston”, jeff.uncc@gmail.com, 9201 University City Blvd, Charlotte NC, United States ; Jordan
C Poler'”). (1) Chemistry, University of North Carolina at Charlotte, United States

The future of nanoscale science will involve the integration, or assembly, of nanopatrticles into bulk
nanomaterials and devices. To fully realize the directed assembly of nanoparticles into higher-order
materials it will be necessary to quantify the binding interactions of nanoparticles with other interesting
materials such as SWNTs. Structural information of nanomaterials can be obtained through techniques
such as neutron, x-ray and light scattering, AFM-STM microscopy or electron microscopy. Alternatively,
calorimetric techniques can provide thermodynamic information on nanopatrticle interactions. Using
isothermal titration calorimetry (ITC) this study explores the interactions of SWNTs and rigid ruthenium
coordination complexes. Our ruthenium complexes are molecules representative of a special class of

ri gid n a-pazketdiading cormplexes that will play major roles as binding and intercalation agents.
These complexes can guide assembly and contribute functionality to an assembled nanomaterial system.
The ITC data that will be presented shows the binding affinity (K,), enthalpy (dH), and stoichiometry (n) of
three different ruthenium complexes and SWNTSs. Our preliminary studies show values on the order of 10°
(Ky) and -500 kJ/mol (dH). The adaptation of ITC to a technique used to acquire these constants for
nanoscale materials will be described and the constants will be compared to similar systems. This will
elucidate the thermodynamics involved in the spontaneous binding and controllable aggregation observed
within dispersions of SWNTs and these complexes. These data also suggest a novel technique through
which we can evaluate and quantify the relative surface coverage of nanoparticles in solution.

INOR 30
Nanoscale effects on heterojunction electron gases in core/shell nanowires

Bryan M. Wong®, bmwong@sandia.gov, P.O. Box 969, MS 9403, Livermore CA 94551, United States ;
Francois Leonard®. (1) Materials Chemistry Department, Sandia National Laboratories, Livermore CA
94551, United States (2) Materials Physics Department, Sandia National Laboratories, Livermore CA
94551, United States

The unique properties of semiconducting heterostructure nanowires hold great promise for their
incorporation in next-generation transistors, circuits, and nanoscale devices. The reduction in
dimensionality produced by confining electrons in these heterostructure nanowires results in a dramatic
change in their electronic structure, leading to novel properties such as ballistic transport and
conductance quantization. One area of particular interest is in the formation of heterojunction electron
gases in llI-nitride core/shell nanowires which may provide a route towards quasi-one-dimensional
electron gases. In order to tailor these nanostructures with the desired physical properties, we must first
understand their electronic properties as a function of size and material composition. To this end, we
developed a self-consistent Poisson-Schrodinger approach to calculate the properties of heterojunction
electron gases in polar and non-polar AlIGaN/GaN core-shell nanowires. We find that the nanoscale size
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of these wires leads to the appearance of quasi-one-dimensional electron gases at the corners of the
hexagonal and triangular cross-sections, in contrast to what would be expected from analogy with bulk
heterojunctions. Our results allow a guided understanding of low-dimensional electron gas formation in
freestanding semiconductor heterostructure nanowires.

electron
wavefunction

cross-section of
electron charge density

-~ 100 nm

INOR 31
Core/shell structures and the transition to nanomaterial doping

Edward E Foos", edward.foos@nrl.navy.mil, 4555 Overlook Ave., SW, Washington DC 20375, United
States ; Thomas J Zega™”; Evan R Glaser™; Rhonda M Stroud™; Joseph G Tischler'”; Janice E
Boercker™: Alexander L Efros”; Steven C Erwin®. (1) Naval Research Laboratory, United States

Inorganic nanomaterials provide an opportunity to study the inclusion of controlled dopant impurities
under synthetic conditions very different from those used to produce traditional semiconductor materials.
The lower temperatures employed during nanocrystal synthesis coupled with the presence of organic
ligands leads to a different set of challenges that must be addressed to achieve controlled impurity
doping. Recent theoretical and experimental progress has shown that the semiconductor structure can
strongly influence the binding interactions of potential dopant atoms during nanomaterial formation. This
has led to the isolation of doped nanomaterial in several chalcogenide-based systems, but complete
understanding of the doping process remains elusive. A material system which has received relatively
little attention in this area is PbSe, where controlled doping would impact both photovoltaic and
thermoelectric applications. Towards this goal, the synthesis of nanocrystalline PbSe in the presence of
molecular Mn sources has been examined using a two-step temperature profile to control the reactivity of
the metal. In syntheses where the ratio of Pb to Mn precursors is 10:1, core/shell structures are formed
exhibiting a disordered interface between the inner and outer regions of the material. When this ratio is
increased to 50:1, nanocrystals are isolated that are structurally and spectroscopically consistent with
PbSe, yet still exhibit evidence of Mn-Mn interactions in electron paramagnetic resonance (EPR)
measurements. The synthesis and structural characterization by high-resolution TEM of hanomaterials in
this intermediate region between core/shell and doped will be presented and correlated with their
absorbance and photoluminescence spectra.

INOR 32
1D metallic nanoparticles: Synthesis, growth mechanism, functionalization, and applications

Simona E. Hunyadi Murph(l), Simona.Murph@srnl.doe.gov, Savannah River Site, 735-11A, room 125,
Aiken SC 29808, United States . (1) National and Homeland Security Directorate, Savannah River
National Laboratory, Aiken SC 29808, United States

One dimensional nanomaterials, such as nanowires, nanorods, and nanotubes, are receiving
considerable attention due to their unique optical and electronic properties. This presentation highlights
work from its authors' laboratories on the synthesis, growth mechanism, physical properties, reactivity,
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and applications of one-dimensional silver, gold and platinum nanoparticles. Silver nanowires, up to 20
um long and 30 nm in diameter, were produced by a seedless, surfactantless approach. Electron
microscopy studies and computer simulations suggest that silver nanowires with twinned crystallographic
structures form through a coarsening process via an oriented attachment mechanism. An overview of this
synthesis procedure and growth mechanism will be presented in detail. Silver nanowires were further
used as templates for creation of complex and ordered nanomaterials with tailored and tunable structural,
optical and surface properties. This consists of core-shell, nano-peapods, patchy, and hollow
nanocomposites that are used in chemical sensing applications, including surface enhanced Raman
spectroscopy and surface enhanced fluorescence, as well as fuel cells applications. Materials are
characterized by electron microscopy (SEM, TEM, HRTEM), energy dispersive X-ray analysis (EDX), UV-
visible spectroscopy, inductively coupled plasma atomic emission spectroscopy (ICP-AES), scanning
tunneling microscopy (STM), and atomic force microscope (AFM).

INOR 33

Electrochemically selective biofunctionalization of In,O3 nanowires with the aid of an air-stable
surface modifier

Rui zhang", ruizhang@usc.edu, 840 W. 36th Place/Downey Way, Laird J. Stabler Labs, 3rd Floor, Los
Angeles California 90089, United States . (1) Department of Chemistry, University of Southern California,
Los Angeles California 90089, United States

A strategy for the electrochemically selective biofunctionalization of In,O3; nanowires (NWs) is reported
here. An electroactive monolayer of 4-(2,5-dimethylphenyl)-butyl phosphonic acid (DMP-PA) was
generated on the surface of indium-tin oxide (ITO) coated glass and In,O; NWs. The chemical steps
required for the selective surface derivatization was first optimized on ITO prior to modifying the In,03
NWs. By applying a potential at +950 mV to ITO surface, the chemically inert DMP head group can be
oxidized to benzoquinone (BQ). A thiolated molecule, 3-mercaptopropanol, was immobilized onto the
regions where BQ-PA has been generated, and the results were examined by cyclic voltammetry. In the
case of In,03; NWs, a thiol-terminated DNA was attached to the BQ-PA monolayer and then paired with
its complementary strand tagged with a fluorescent dye. The selective immobilization of DNA on In,03
NWs was confirmed by fluorescence microscopy. The DMP-PA molecule was also compared to its analog
with hydroquinone (HQ) head group, which has been widely used in the selective functionalization of NW
sensors. The result proved that DMP-PA can serve as a better OFF state due to its stability in air.

INOR 34
Axially anisotropic CdS,Se;, hanorods: Fabrication and controlled metal photo-deposition

Javier Vela®®@ vela@iastate.edu, 2101E Hach Hall, Ames lowa 50011, United States ; Purnima
Ruberu®™®; Mussie Alemseghed™?. (1) Department of Chemistry, lowa State University, Ames lowa
50011, United States (2) US DOE Ames Laboratory, Ames lowa 50011, United States

One-dimensional semiconductor and semiconductor-metal nanorods are capable of harvesting solar-
energy, converting it to potential-energy via charge-separation and subsequently to chemical-energy.
They become redox-active upon illumination and remain active after several-hour dark-storage (Costi et
al. NanoLett. 2008, 8, 637). We have found reproducible and controllable routes for making colloidal
CdS,.,Se, nanorods and their metal hybrids. The nanorods are axially anisotropic, containing a thick-
CdSe-rich head and a slim-CdS-rich tail. We observe a strong dependence between the site-selectivity of
metal-photo-deposition and the irradiance profile used. The irradiance profile controls whether photo-
initiated reduction occurs via homogeneous or heterogeneous-nucleation, leading to free-solution-
particles vs. nanorod-surface-bound particles, respectively. The irradiance profile also controls whether
metal-photodeposition occurs at the CdSe-rich head or CdS-rich tail of the nanorods. Our new routes use
standard solution-phase organometallic-precursors and widely-available fluorescent-lamps, opening new
avenues for greater synthetic control and larger throughput of these materials for their fundamental study
and application.

INOR 35

Synthesis of metal nanoparticles and subsequent decoration of carbon nanotubes and graphene
oxide via sonochemistry

Nicholas McNamara®®, mcnamand@notes.udayton.edu, 300 College Park, Dayton OH 45469, United
States ; K. A. Shiral Fernando®; Barbara Harruff®; Marcus Smith®; Elena Guliants'”; Christopher E
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Bunker®. (1) Chemical Engineering, University of Dayton, Dayton OH 45469, United States (2)
Nanochemistry and Nanoengineering, University of Dayton Research institute, Dayton OH 45469, United
States (3) Propulsion Directorate, Air Force Research Laboratory, Wright-Patterson Air Force Base OH
45469, United States

Allotropes of nano-scale carbon such as carbon nanotubes and graphene sheets are the focus of much
research due to their unique properties. These properties can be altered and tuned by decorating the
carbon nanostructure with different functional groups or metals. Single walled-carbon nanotubes (SWNT)
and graphene oxide (GO) were decorated with a variety of metal nanoparticles including silver, gold and
platinum. In decorating SWNT with silver, silver acetate was reduced to silver nanoparticles by N,N-
dimethylformamide (DMF) in the presence of SWNT via sonochemistry. This same reaction was
performed using more traditional wet chemistry using thermal energy instead of sonochemistry. X-ray
diffraction (XRD) analysis of these products indicated the presence of face-centered-cubic silver. The
TEM images showed the sonochemically prepared SWNTs were better coated with smaller (~ 5nm) silver
nanoparticles than the thermally prepared sample. It is believed that the unique conditions present in
sonochemistry due to acoustic cavitation play an important role in the synthesis of the metal nanopatrticles
and subsequent decoration of the carbon nanostructures. This reaction was then done in the presence of
GO instead of the SWNT with comparable results. The results of these reactions will be discussed in
detail.

INOR 36

Dispersion of multiwalled carbon nanotubes with various surfactants in aqueous solution:
Comparison, quantitative analysis and adsorption mechanism

Divya Priyadarshani(l), divyap@chem.iitb.ac.in, Divya Priyadarshani, C/O. Prof. A.Q.Contractor,
Department of Chemistry, Indian Institute of Technology Bombay, Powai, Mumbai Maharashtra 400076,
India ; Aliasgar Qutub Contractor®). (1) Department of Chemistry, Indian Institute of Technology Bombay,
Powai, Mumbai, India, Mumbai Maharashtra 400076, India

The stabilit;/ of dispersed carbon nanotubes in aqueous solution is crucial for their utilization in nanoscale
devices."* Dispersibility of multi-walled carbon nanotubes (MWCNTSs) with Triton X-100 (non-ionic), cetyl
trimethyl ammonium bromide (cationic) and sodium dodecyl sulfate (anionic) surfactants was
investigated. Dynamic light scattering, zeta potential and atomic force microscopy (AFM) techniques were
used to characterize the dispersion of MWCNTSs. UV-vis spectroscopy, Raman spectroscopy and thermal
gravimetric analysis of dispersed MWCNTSs revealed that Triton X-100 and sodium dodecyl sulfate show
maximum and minimum dispersion respectively and it was further confirmed by gravimetric analysis.
Transmission electron microscopy (TEM) images show that surfactants were wrapped around MWCNTSs
rather than adsorbed perpendicular to the CNT surface. References: (1) Hu, L.; Hecht, D. S.; Gruner, G.
Chem. Rev. 2010, 110, 5790. (2) Tasis, D.; Tagmatarchis, N.; Bianco, A.; Prato, M. Chem. Rev. 2006,
106, 1105. (3) White, B.; Banerjee, S.; OBrien, S.; Turro, N. J.; Herman, I. P. J. Phy. Chem.C. 2007, 111,
13684.

INOR 37
HNO as an oxygen analog: Reactivity with oxygenases

Patrick J Farmer®, patrick_farmer@baylor.edu, One Bear Place #97348, Waco TX 76706, United States
: Murugaeson R, Kumar®; Elky Almaraz®™; Adrian Zapata®. (1) Department of Chemsitry & Biochemistry,
Baylor University, Waco Tx 76706, United States

We have reported extensively on the stable HNO adduct of deoxymyoglobin, HNO-Mb, generated by
reduction of nitrosyl myoglobin or by the trapping of free HNO by deoxyMb, as characterized by NMR,
resonance Raman and X-ray absorption spectroscopies. We have also recently demonstrated that stable
HNO-adducts of other oxygen-binding globins may be generated by trapping of free HNO or by reduction
of their corresponding NO adducts. As HNO is isoelectronic with O, and is efficiently trapped by O,-
binding proteins, we hypothesize that HNO may inhibit or turnover oxygenases in the absence of O,.
Evidence will be presented for HNO binding and substrate turnover in a Mn nhonheme oxygenase,
Quercetin Dioxygenase (QDO). Turnover is demonstrated by consumption of quercetin and other related
substrates under anaerobic conditions in the presence of HNO-releasing compounds and QDO. Unique
N-containing products (14N/15N) have been characterized by MS analysis. The putative HNO-Mn" adduct
is unprecedented, as all previous reported HNO adducts are of Iow-s,oin d® metals. Further
characterization is provided by EPR spectra of the putative HNO-Mn" QDO adduct formed at high pH,
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which will be compared with that of HNO trapping by Mn" -substituted Mb. We propose that substitution of
HNO for O, may allow a unigue approach to studying the mechanism of non-heme oxygenases.

INOR 38

Cobalt substitution supports an inner-sphere electron transfer mechanism for oxygen reduction in
PSAO

Stephen A. |V|I||S(1) smllls@sandlego edu, 5998 Alcala Park, San Dlego CA 92110, United States ;
Doreen E. Brown® ; Kaitlyn Dang ; Jennifer Nguyen ; David M. Dooley (1) Department of Chemistry
and Biochemistry, UnlverS|ty of San Diego, San Diego CA 92110, United States (2) Department of
Chemistry and Biochemistry, Montana State University, Bozeman MT 59717, United States (3) Office of
the President, University of Rhode Island, Kingston RI 02881, United States

Copper amine oxidases (CAQOs) oxidize primary amines to aldehydes with concomitant reduction of
dioxygen to hydrogen peroxide using two cofactors: topaquinone (TPQ) and Cu(ll). Two mechanisms
have been proposed for oxygen reduction: an outer-sphere mechanism, where O, is directly reduced by
TPQ forming superoxide, which is stabilized by Cu(ll); and an inner-sphere mechanism, where TPQ
reduces Cu(ll) to Cu(l) which reduces oxygen to superoxide. Replacement of Cu(ll) with Co(ll) blocks the
inner-sphere mechanism, since Co(ll) would not be reduced to Co(l) in this environment, and can
distinguish between the two mechanisms. We replaced Cu(ll) in the CAO from pea seedlings (PSAO) with
Co(ll) and evaluated the effect on catalysis. In COPSAOQO, K4 is 6% of WT, and Ky, (O,) is 60-fold higher
than WT. These results suggest that PSAO prefers the inner-sphere mechanism as previously suggested
and, together with previous work, provides strong evidence that CAOs use both proposed mechanisms.

INOR 39

Synthesis, characterization, and reactivity of dinitrosyl iron complexes stabilized by N-
heterocyclic carbenes

Jennifer L Hess®, Jhess@mall chem.tamu.edu, PO Box 300112, College Station TX 77843, United
States ; Chung-Hung Hsieh™; Marcetta Y Darensbourg . (1) Department of Chemistry, Texas A&M
University, College Station TX 77843, United States

Dinitrosyl iron complexes (DNICs) with S, N, or O coordination function as nitric oxide transfer agents in
biological systems."? However, the few model complexes containing N-donor ligands, specifically
modeling histidine coordlnatlon are extremely air sensitive and difficult to isolate; studies of their
reactivity are sparce. $we report a series of complexes utilizing N-heterocyclic carbenes (NHCs) as
mimics of imidazole and histidine ligands. The {Fe(NO)z}10 EPR-silent complexes Fe(NO),(CO)(IMe),
Fe(NO),(CO)(li-Pr), Fe(NO),(IMe),, and Fe(NO),(li-Pr), (IMe = 1,3-di(methyl)imidazol-2-ylidene, li-Pr =
1,3-di(isopropyl)imidazol-2-ylidene) were characterized via IR and NMR spectroscopies, cyclic
voltammetry, and X-ray diffraction. The v(NO) values suggest that NHCs are slightly better donors than
imidazoles while molecular structures find similar spatial properties. The di-carbene complexes readily
oxidize in the presence of air or [NO]BF, to form the {Fe(NO)z}9 complexes that serve as NO release
agents.4 Such reactivity is not observed for the reduced [Fe(NO)z(NHC)z]0 complexes leading to the
possibility of NO-releasing therapeutic agents that respond to their electrochemical environment. 1.
Vanin, A. F. Nitric Oxide 2009, 21, 1-13. 2. Tsai, M.-L., Hsieh, C.-H., Liaw, W.-F. Inorg. Chem. 2007, 46,
5110-5117. 3. a) Reginato, N., McCrory, C. T. C., Pervitsky, D., Li, L. J. Am. Chem. Soc. 1999, 121,
10217-10218. b) Li, L. Comments on Inorganic Chemistry 2002, 23, 335-353. 4. Hsieh, C.-H.,
Darensbourg, M. Y. J. Am. Chem. Soc. 2010, 132, 14118-14125.

INOR 40
Hybrid P450 biocatalysts for photocatalytic hydroxylation of C-H bond

Lionel E Cheruzel™, Icheruzel@science.sjsu.edu, One Washington Square, San Jose CA 95192-0101,
United States . (1) Chemistry, San Jose State University, San Jose CA 95192-0101, United States

The specific and selective oxidation of an unactivated C-H bond remains one of the most challenging
reactions in organic chemistry. The heme-thiolate Cytochrome P450s catalyze the insertion of an oxygen
atom, derived from dioxygen, into substrate C-H bonds. Interests in these proteins arise from the desire to
harness their synthetic potential. We have developed hybrid enzymes constituted of a photosensitizer
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covalently attached to strategically positioned cysteine residues in close proximity to the heme domain of
[ — sy

P450 BM3 mutants.
INOR 41
Recent insights in the chemistry of nickel in the urease system

Stefano Ciurli™, stefano.ciurli@unibo.it, Via Giuseppe Fanin 40, Bologna Bologna 40127, Italy . (1)
Laboratory of Bioinorganic Chemistry, University of Bologna, Bologna 40167, Italy

Nickel is both a toxic and an essential element for organisms that rely on the activity of urease for
survival. Urease depends on the chemistry of Ni(ll) to catalyze the last step of organic nitrogen
mineralization, releasing ammonium ions and bicarbonate and thereby increasing the pH of the
surrounding medium. In plants, urease has been shown to elicit an entomo-toxic effect due to a
supposedly intrinsically disordered polypeptide of ca. 100 residues, named jaburetox. The assembly of
the nickel-containing active site of urease relies on the concomitant action of a series of proteins that
effect nickel-dependent gene expression (NikR), nickel trafficking (UreE), and GTP hydrolysis (UreG).
Recent insights in the structure and function of all these proteins will be illustrated and discussed.

INOR 42

Modeling geometries and infrared spectroscopic properties of iron dinitrosyl iron complexes
(DNICs): Determining a methodology via functional and basis set

Scott M Brothers™, sbrothers@mail.chem.tamu.edu, 1301 Harvey Rd., Apt. 279, College Station TX
77840, United States ; Marcetta Y Darensbourg™; Michael B Hall. (1) Department of Chemistry, Texas
A&M University, College Station TX 77840, United States

The {Fe(NO),}* (x = 9,10) motif is widely known in the realm of biological chemistry, with a recent growth
in the breadth of model complexes for both low molecular weight and protein-bound dinitrosyl iron
complexes (DNICs). Specifically, our group has focused on the synthesis and characterization of DNICs
containing organic ligands such as carbenes, biologically relevant ligands such as imidazoles, and bi- or
multimetallic species.1 To date, only several computational studies of DNICs have been performed, with
the majority of these focused on modeling the Méssbauer parameters of synthesized model complexes.z'4
We are examining a methodology for accurate computational modeling of the frequencies, geometries,
and electrochemical parameters of monometallic {(L),Fe(NO),}* (x = 9,10) and bimetallic {(L)Fe(NO),}° (L
= (NO)FeN,S,, (NO)CoN,S,, and NiN,S,) complexes as the focus. Results from exploration of the effect
of the basis set size and complexity on the metal and ligand and match of infrared spectroscopic data and
geometric properties will be presented. In comparison to the commonly used B3LYP functional, the
performance of other functionals was investigated in correlation to atom basis set. In one example, the
traditional BP86 and TPSS functionals performed better with a basis set for the ligands that included
polarization and diffuse functions (6-311++G(d,p) versus 6-311G). Selected References: ! Hsieh, C-H.;
Darensbourg, M.Y. J. Am. Chem. Soc. 2010, 132, 14118-14125. Ye, S.; Neese, F. J. Am. Chem. Soc.
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2010, 132, 3646-3647. ° Hopmann, K.H.; Ghosh, A.; Noodleman, L. Inorg. Chem. 2009, 48, 9155-9165.
* Jaworska, M. Polyhedron 2007, 26, 3247-3254.

INOR 43

Conformational populations and dynamics of a fast folding cytochrome captured by electron
transfer and time-resolved fluorescence energy transfer

Nicole D Bouley Ford™, nbouley@caltech.edu, MC 139-74, 1200 E California Blvd, Pasadena CA
91125, United States ; Harry B Gray(l); Jay R Winkler™. (1) Department of Chemistry, California Institute
of Technology, Pasadena CA 91125, United States

Cytochrome c-bsg, belongs to an interesting family of four-helix bundle cytochromes that have nearly
identical structures yet widely divergent folding pathways, creating a unique opportunity to study the
relationship between primary sequences and folding in proteins with similar topologies. We characterize
the dynamics of cytochrome c-bsg, through a combination of electron transfer and fluorescence energy
transfer (FET). The dynamics of intrachain diffusion in unfolded cytochromes are probed by monitoring
contact quenching of a photoexcited, covalently-bound [Ru(bpy),(IA-phen)]** dye by the heme Fe'". Rates
of electron transfer and recombination following nanosecond laser pulses are measured via the
luminescence decay of *Ru" and transient absorption of the heme. We resolve fast folding by coupling
time-resolved FET with an ultrafast continuous flow mixer. FET occurs between a small, covalently-bound
dansyl fluorophore and the heme. Fitting the dansyl fluorescence decay following picosecond laser
excitation provides us with time-dependent dansyl-heme distance distributions during the folding process.

INOR 44

Exploring enzymatic diversity in the environment: Discovery and characterization of lignolytic
enzymes from soil bacteria

Margaret E Brown®, margaretbrown@berkele;/.edu, 124 Lewis Hall, Berkeley California 94720, United
States ; Michelle C Chang™?; Mark C Walker'”; Anthony T lavarone™. (1) Department of Chemistry,
University of California-Berkeley, Berkeley California 94720, United States (2) Department of Molecular

and Cell Biology, University of California-Berkeley, Berkeley California 94720, United States

The breakdown and utilization of the lignocellulosic fraction of plant biomass is pertinent to the feasibility
of biofuels. Without depolymerizing lignin, the highly heterogeneous aromatic polymer found in the plant
cell wall, cellulose and hemicellulose cannot be accessed for biofuel fermentation nor can the lignin be
utilized as a carbon source itself. Biological systems, such as certain species of fungi and bacteria,
provide an alternative approach to lignin depolymerization to the current harsh chemical treatments used
in industry. Using a combination of de novo genome sequencing and proteomics, we have begun
characterizing novel heme-containing peroxidases which may play a role in lignin depolymerization of a
soil bacterium, Amycolatopsis sp. 75vi2.

INOR 45
Direct labeling of proteins with radionuclides

Baikuntha P Aryal®®@, paikunthaa@gmail.com, 929 E 57 street, GCIS E507, Chicago IL 60637, United
States ; Pedro Brugarolas®™; Chuan He™. (1) Chemistry, The University of Chicago, Chicago IL 60637,
United States (2) Chemical Science and Engineering, Argonne National Lab, Chicago IL 60637, United
States

Radiolabeled biomolecules are routinely used for clinical diagnostics. Technetium-99m (**"Tc) and ***Re
are the most commonly used radioactive tracers in radiopharmaceuticals. Currently available methods for
radiolabeling involve a long and complicated bioconjugation process. We are developing a method for
direct labeling of proteins with rhenium and technetium radioisotopes. We found a molybdate (MoO42')
binding protein from E coli that binds perrhenate (ReO,) with high affinity. Using intrinsic protein
fluorescence and isothermal titration calorimetry (ITC) measurement, the dissociation constant of wt
ModA for ReO, was determined to be 600 nM. The crystal structure of wt ModA with a bound ReO, was
solved. Using site directed mutagenesis we were able to increase the affinity (Kd = 110 nM) for
perrhenate and crystal structure of mutant with bound perrhenate was solved. This mutant can be an
effective candidate for ‘***ReO, and pertechnetate (**"TcO,) labeling for pharmaceutical applications.

INOR 46
Kinetic and mechanistic study of the reaction between tea catechins and cytochrome C
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Lihua Wang( ) Iwang@ketterlng edu, 1700 W. University Ave., Flint Ml 48504, United States ; Montserrat
Rabago Smith™® ; Angela MaCIEJeWSkI : Esther Taxon™. (1) Department of Chemistry and Biochemistry,
Kettering Unlver5|ty Flint M1 48348, Unlted States

Green tea and its components have been extensively studied for their health benefits including their anti-
cancer activities. Many of the studies have been focused on tea catechins because they are one of the
major components of green tea and they are strong anti-oxidants. We have found that tea catechins can
react with cytochrome c. Cytochrome c is an important protein in the biological electron transport chains.
In addition, it has been discovered recently that it is also involved in the process of apoptosis. Therefore,
understanding the interaction of tea components with cytochrome ¢ may be helpful for elucidating the
mechanisms of the health benefits of green tea. This presentation will discuss the kinetic and mechanistic
study of the reaction between cytochrome ¢ and various tea catechins.

INOR 47

Coordination assemblies based on quinonoid organometallic linkers: Design, structure and useful
luminescent properties

Hani Amouri® hanl amourl@upmc fr, 4 Place Jussieu, Pans Parls 75252, France ; Aurelie Damas™;
Jamal Moussa™; Andrea Barbieri®?; Lise Marie Chamoreau™ . (1) Université Pierre et Marie Curie, Pans
6, Institut Par|S|en de Chimie Moleculawe UMR CNRS 7201, Paris 4 place jussieu, case 42, 75252 PARIS
Cedex 5, France (2) Consiglio Nazionale delle Ricerche (CNR), Istituto per la Sintesi Organica e la
Fotoreattivita (ISOF), Paris 4 place jussieu, case 42, 75252 PARIS Cedex 5, France

A unique class of o- and p-quinonoid and thioquinonoid metal complexesofgener al f or ftul a [ Cp* N
CeH4E2)], M =Rh, Ir ; E= O, S has been prepared and used as organometallic linkers "OM-linkers" to

generate a variety of supramolecular coordination assemblies. Unlike benzoquinones, the related o- and
p-thiobenzoquinones are reactive intermediates and have never been isolated. Interestingly, &-

complexation allowed us to isolate the first famlly of metal-stabilized thioquinonoid compounds. Extension

to the analogous selenium OM-linker[ Cp x4 1C4H{SH,)] was also achieved, thus overcoming a long-

standing challenge. In this presentation we report the synthesis of these OM-linkers and their use to

construct luminescent coordination assemblies with bricks of different geometrical shapes such as

Pt(terpy)2+, Ru(bpy)22+,_ Ir(ppy). é e t Imterestingly, the homo- and hetero-binuclear octahedral complexes

showed unprecedented visible and near infra-red emission
properties originated from the excited states of the octahedral chromophores and modulated by the OM-
linkers.

INOR 48

Structure and luminescence studies of macrometallocyclic trinuclear group 11 complexes and
their binary adducts with fluorescent hydrocarbons

Maher D. Rashdan'”, mahir.alrashdan@mavs.uta.edu, 700 Planetarium PIace 217 Chamlstry and

Physics Building, Arllngton TX 76019, United States ; Oussama Elbjelram| - Vladimir Nesterov®; Manal
ARawashdehOmary (1) Department of Cheml stry and Physics, T
TX 76204, United States (2) Department of Chemistry, University of North Texas, Denton TX 76201,

United States

Donor/acceptor adducts involving a fluorescent organic molecule (e.g., pyrene, naphthalene, and
perfluoronaphthalene) and trinuclear complexes of d10 metal ions (e.g., Hg(ll), Ag(l)and Au(l)or Cu(l))
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, are known to cause sensitized monomer phosphorescence in the solid state

and quenching of the fluorophore's monomer or excimer fluorescence in solution. The structure and
luminescence properties of a greater variety of such systems have shown other unexpected trends in
addition to the above, including quenching of both the metal-based phosphorescence of the metal
complex and the fluorescence of the fluorophore, polymorph-dependent luminescence, and charge
transfer emissions.

INOR 49

Synthesis and reactivity of low-coordinate manganese clusters with relevence to the oxygen
evolving center of photosystem Il

Michael J. zdilla®, mzdilla@temPIe.edu, 1901, Philadelphia PA 19122, United States ; Shivaiah
Vaddypally'”; Clifton R. Hamilton”; Sandeep Kondaveeti®”; Regina A. Baglia™. (1) Department of
Chemistry, Temple University, Philadelphia PA 19122, United States

The oxygen evolving center (OEC) of photosystem Il is a multinuclear Mn,Ca cluster which oxidizes water

to O, to provide reducing equivalents for sugar production. The OEC contains 4-coordinate, weak-field

metal ions. While numerous synthetic 6-coordinate Mn-O clusters exist in the literature, the chemistry of
low-coordinate Mn clusters remains largely unexplored. In this presentation, our work in low-coordinate

manganese clusters is showcased, in which bridging imides are used as oxo surrogates. Topics to be

discussed include protolytic cluster formation, synthesis of a manganese-amide-hy dr azi de fipi nned
but t e rsfmk-MBh)NmN,Ph, (m-HNPh),(THF),], which forms by redox bond-breaking and hydrogen

atom transfer, and synthesis of a highly-oxidized manganese-imido-nitrido heterocubane cluster with a

pendant manganese atom [MnsLis( N'Bu)s( €N'Bu)s(N'B u sNEN)].
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INOR 50

Structural, electron transfer and spectroscopic properties of mono and di-nuclear Imino-o-
benzoquinonato-ruthenium complexes

Atanu Kumar Das™, account.atanu@gmail.com, 800 E. Kirkwood Ave.,, Bloomington Indiana 47405,
United States ; Biprajit Sarkar?; Jan Fiedler®; Stanislav Zalis®: Wolfgang Kaim®. (1) Chemistry, Indiana
University, Bloomington Indiana 47405, United States (2) Chemistry, Institute of Inorganic Chemistry,
Stuttgart Baden wurtenberg 70569, Germany (3) Chemistry, Institute of Physical Chemistry, Prague
Prague 18223, Czech Republic

Four mononuclear ruthenium complexes [(terpy)Ru(Q)CI™, [(terpy)Ru(Q)NO,I]™, [(tppz)Ru(Q)CI™,
[(tppz)RU(Q)NO,]™ and a dinuclear ruthenium complex [CI(Q) R u-ppz)Ru(Q)CI]" (where terpy =
2,2":6,2"-tetrakis(2-pyridyl)pyrazine and tppz = 2,3,5,6-tetrakis(2-pyridyl)pyrazine) have been synthesized
and crystallographically characterized. In all cases bond distances obtained from single crystal X-ray data
have been imposed to formulate the valences state distribution in isolated native state. Accessible one-
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electron transfer steps were studied by cyclic voltammetry and by EPR, UV-vis-NIR
spectroelectrochemistry and finally rationalized via DFT calculations [Figurel].

INOR 51

Multinuclear complexes of first-row transition metals supported by a multidentate 1,3,5-
triarylbenzene framework

Jacob S Kanady(l) jkanady@caltech. edu 1200 E Callfornla Blvd MC 127 72, Pasadena California
91106, United States ; Michael W Day ; Theodor Agap|e ; Emily Y Tsui® . (1) Department of Chemistry
and Chemical Engineering, California Instltute of Technology Pasadena California 91106, United States

A multinucleating framework based upon a 1,3,5-triarylbenzene core decorated with six pyridines and
three alcohol moieties was synthesized. Metallation with divalent, first-row metal salts in the presence of
three equivalents of base produces trinuclear complexes of Mn", Fe", Co", Ni", cu", and zn". These
complexes have been studied by *H NMR spectroscopy, cyclic voltammetry, magnetic susceptibility
measurements, and single crystal X-ray diffraction. A general binding motif was found throughout this
series: a trinuclear core is linked by three p,-alkoxide donors, with each metal binding two pendant
pyridines to generate a structure of pseudo C3; symmetry. The anions completing the metal coordination
sphere show a variety of binding modes. The trinuclear manganese triacetate complex converts to a
tetranuclear 4Mn40 cubane upon reaction with permanganate or one equivalent of Mn" under dioxygen.
Crystallographic studies show that the three alkoxides, three of the pendant pyridines, and three capping
acetates support the 4Mn40 moiety.

INOR 52
Oxidizable complexes of divalent copper?

Jaime A Flores ,Jaaflore@lndlana edu, 800 Klrkwood Ave, Bloomlngton IN 47405, Unlted States ;
Robert J Wolfe : Jese G Andino® ; Hyunsoo Park®: Maren Pink®®; Daniel J Mindiola®; Kenneth G
Caulton®” (D) Department of Chemlstry, Indiana Umversny, Bloomlngton IN 47405, Unlted States (2)
Molecular Structure Center, Indiana University, Bloomington IN 47405, United States

The |nteract|on of CuL', (L = 2-(2'-pyridyl)-3,5-bistertbutyl-; L' =2- (2'-pyridyl)-3-trifluoromethyl-5-tertbutyl-
or L? = 2-(2"-pyridyl)-3,5-bistrifluoromethyl-pyrrolide) complexes with inner and outer sphere oxidants is
reported. Since these ligands were found to be redox active by different spectroscopic and computational
studies, one and two electron oxidation processes are studied in order to evaluate the promising
capabilities of a newly discovered class of redox-active ligands

INOR 53

Synthesis and characterization of hetero-trinuclear metal complexes supported by bisglyoximato
ligands

Paul Kelley egadsman@caltech edu, 1200 E California Blvd., Pasadena California 91125, United
States ; Madalyn R. Radlauer™®; Theodor Agaple” (1) Department of Chemistry and Chemical
Engineering, California lnst|tute of Technology, Pasadena California 91125, United States

Transition metal bisglyoxime complexes have been used as precursors for the synthesis of trinuclear
species. Reactions with aluminum alkyl complexes supported by multidentate bisphenoxide ligands allow
for bridging of the two glyoximato units via O-Al bonds. The coordination chemistry of the nitrogen-bound
transition metal is affected by the aluminum linkers. Depending on the steric bulk of the aluminum ligands
the geometry of the central metal varies from trigonal prismatic to pseudo-octahedral. The effect of the
peripheral phenoxide ligands on the chemistry of the central metal will be discussed.

INOR 54
Mechanism of the reaction of alkenes with nickel bis(dithiolenes)

Michael B Hall'¥, mbhall@tamu.edu, 3255 TAMU, College Station TX 77843-3255, United States . (1)
Department of Chemistry, Texas A&M University, College Station TX 77843-3255, United States

Nickel dithiolene complexes have been reported as possible catalytic routes to purify alkenes. The neutral
bis(dithiolene) reacts with an alkene (and not its common impurities) to produce the cis-interligand
product, which upon reduction releases the alkene. The mechanism is a two-step process because the
direct concerted reaction coordinate is symmetry forbidden. The introduction of electron-withdrawing
substituents on the dithiolenes not only significantly lowers the activation energy for the formation of
trans-product, but also strongly stabilizes the products such that they are favored by the free energy. On
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1le reduction, the anion of the previously favored adduct is now strongly disfavored and the system
releases the alkene and the [Ni(S,C,(CF3),),] anion. More recent experimental work shows that dithiolene
intraligand addition dominates in the complete absence of the [Ni(S,C,(CF3),),] anion. Thus, the anion
appears to catalyze the original reaction. Recent density functional theory (DFT) calculations show that
the relative energies are very dependent on the functional and comparisons with CCSD calculations
suggest that the BMK and wB97X-D functionals perform best for this system. With the more accurate
wB97X-D functional a new mechanism has been uncovered that explains the catalytic activity of the
anion.

INOR 55
Strain controlled epitaxial multiferroic BiFeO3 thin film deposited by polymer assisted deposition

Junyi zhai®, jzhai@lanl.gov, Mail Stop: K763, Los Alamos NM 87544, United States ; Yingying Zhang";
Guifu Zou®; Jie Xiong™; Li Yan®; Mujin Zuo™; Peng Shi”; Quanxi Jia™. (1) Center for Integrated
Nanotechnoledgies, Los Alamos National Laboratory, Los Alamos NM 87544, United States

Epitaxial multiferroic BiFeOs thin film has surprised larger polarization than bulk one. A lot of methods
such as PLD, CVD and sol-gel method have been used to grown BiFeO; or metal-doped BiFeOs thin film.
Here we report a new type of chemical solution technique, polymer assisted deposition (PAD), by which
ultra-thin epitaxial multiferroic BiFeO3 (10 nm) films could be deposited on BaTiO3, SrTiOs; and LaAlO;
(001) substrates. High resolution XRD and TEM indicates that the lattice parameters and crystal
structures of BiFeOj3 thin film could be controlled by the lattice mismatch between BiFeO; and different
substrates. As a result, the magnetic properties of BiFeOs3 thin film could be tuned by the various
substrates.

INOR 56
WITHDRAWN
INOR 57

Copper complexes of tridentate pyridine-imine ligands as catalysts of atom transfer radical
polymerizations

Sara A. Turner”, satl@williams.edu, CGoh Group, 47 Lab Campus Drive, Williamstown MA 01267,
United States ; Christopher Goh®, cgoh@uwilliams.edu, 47 Lab Campus Drive, Williamstown MA 01267,
United States ; Emily Gao'; Zachary D. Remillard™; Desire T. Gijima'”; Andre P. Martinez®"). (1)
Department of Chemistry, Williams College, Williams College MA 01267, United States

The efficiency of controlling the radical polymerization in metal-mediated atom transfer radical
polymerizations (ATRP) is strongly dependent on the composition of the catalyst system. We have
investigated copper(l) complexes of a family of tridentate ligands based on a pyridyl-imine framework with
a third N or O donor atom as efficient ATRP catalysts. By employing a building block approach to ligand
synthesis, we generated a collection of closely related examples of this ligand family and complexed them
to copper. The syntheses and structural characterizations of the product complexes are presented, as are
correlations between properties of these complexes and their efficiencies in mediating ATRP.

INOR 58
Synthesis and characterization of late transition metal ketimides

Tania V. Darnton®, tdarnton@gmail.com, Department of Chemistry and Biochemistry, Santa Barbara
CA 93106-9510, United States ; Richard A. Lewis"”; Guang Wu; Trevor W. Hayton™. (1) Department of
Chemistry and Biochemistry, University of California, Santa Barbara, Santa Barbara CA 93106, United
States

Our laboratory has been exploring the chemistry of high-valent iron complexes supported by the strongly
electron donating ketimide ligand set (-N=CR,). We are interested in extending the use of this ligand to
the later transition metals, specifically Ni and Cu, in part to explore the oxidation chemistry of these ions.
For example, reaction of Cul with 1 or 2 equiv of Li(N=C'Bu,) gives [Cu(N=C'Bu,)], (1) and
[Li(THF)].[Cu(N=C'Bu,),]» (2), respectively, in moderate yields. Both complexes have been characterized
by NMR spectroscopy, X-ray crystallography, and cyclic voltammetry. In an effort to understand the redox
chemistry of the ketimide ligand itself we also synthesized a zinc ketimide, namely
[Li(THF)][Zn»(N=C'Bu,)s] (3), by reaction of ZnCl, with 3 equiv Li(N=C'Bu,). Complex 3 has been fully
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characterized, including analysis by cyclic voltammetry. Our efforts to synthesize other ketimide
complexes, particularly those involving Ni, will also be discussed.

INOR 59

Zinc complexes with ketoiminate ligands bearing pendant donors as lactide ring opening
polymerization catalysts

Joseph M Fritsch®, joseph.fritsch@pepperdine.edu, 24255 Pacific Coast Highway, Malibu CA 90263,
United States ; Courtney C Roberts™; Brandon R Barnett™: Nomaan M Rezayee'”. (1) Department of
Chemistry, Pepperdine University, Malibu CA 90263, United States

Tridentate NNO ligands are popular supporting ligands for zinc centers used as lactide ring opening
polymerization catalysts. We have developed Schiff base ketoimines bearing quinolyl pendant donors
with electron donating and electron withdrawing groups on the ketoimine backbone. Reaction of the
ketoimines with a zinc source (diethyl zinc or zinc di-silazide) yielded complexes with tridentate
coordination by the Schiff base. The complexes were characterized with *H and **C NMR and x-ray
crystallography. A significant impurity from each synthesis reaction was the formation of a bis-ligand
complex. To minimize the formation of such complexes, a new Schiff base ketoimine was prepared with a
bulky group added at the 2-position of the quinoline moiety to prevent dimerization. The zinc complexes
were assessed for their abilities to act as lactide ring opening polymerization catalysts. The resulting poly-
lactic acid samples were analyzed with gel permeation chromatography with evaporative light scattering
detection and were compared to poly-styrene standards to determine the molecular weight.

INOR 60

Zinc complexes with NNO Schiff base ligands bearing quinolyl pendant donors as lactide ring
opening polymerization catalysts

Courtney C Roberts®, courtney.c.roberts@pepperdine.edu, 24255 Pacific Coast Highway, Malibu CA
90263, United States ; Joseph M Fritsch®. (1) Department of Chemistry, Pepperdine University, Malibu
CA 90263, United States

Four NNO Schiff base ligands bearing pendant quinolyl donors were used to prepare zinc silazide
complexes (LZnN(SiMej3),) from zinc di-silazide (Zn[NgSiMeg,)z ». The complexes were crystallized from
hexanes, isolated by filtration, and characterized with *H and **C NMR and x-ray crystallography. Crystal
structures of the zinc silazide complexes showed a four-coordinate zinc center supported by a tridentate
NNO Schiff base ligand and the silazide moiety. The complexes are water-sensitive and were prepared
and isolated in an inert atmosphere glovebox or using Schlenk line techniques. One LZnN(SiMej3),
complex was reacted with 2,6-di-tert-butyl phenol to give a zinc alkoxide complex, LZnOR, which was
characterized with *H and **C NMR. Each complex was tested for its efficiency in lactide ring opening
polymerization to give poly-lactic acid (PLA). PLA samples were analyzed with gel permeation
chromatography with evaporative light scattering detection and were compared to poly-styrene standards
to determine chain length and molar mass.

INOR 61

Allylnickel(ll) and allylpalladium(ll) derivatives of [(2-
diphenylphosphino)ethyl)cyclopentadienyl]tricarbonylmetalates: Free radical reactions at allyl
ligands of heterobimetallic complexes

Paul J. Fischer(l), fischer@macalester.edu, 1600 Grand Avenue, Saint Paul MN 55105, United States ;
Michelle C. Neary™; Kevin P. Sullivan'”). (1) Department of Chemistry, Macalester College, Saint Paul MN
55105, United States

Allylnickel(1l) and allylpalladium(ll) derivatives of [(2-
diphenylphosphino)ethyl)cyclopentadienyl]tricarbonylmetalates, and related group VI-group X complexes
with cyclohexenyl and 2-methylallyl ligands have been synthesized and fully characterized. Like
Pd(allyl)(Cl)(PPhz), competitive reactions of the title complexes with phenyl and triphenylmethyl radicals
afforded by the thermal decomposition of phenylazotriphenylmethane provide 4,4,4-triphenyl-1-butene as
the sole allyl ligand coupling product. However, while phenyl radical attack at the Pd(ll) of
Pd(allyl)CI(PPhs) is proposed as the first step in the trityl radical-allyl ligand coupling reaction, direct trityl
radical attack at the allyl ligands is strongly suggested in the title heterobimetallics on the basis of tracking
the fate of the phenyl radicals. A modest heterobimetallic effect may render the chromium-group X
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complexes more reactive with trityl radical than the tungsten-group X complexes. The possibility of this
subtle modulation in reactivity will be discussed.

INOR 62

Asymmetric hydroamination of aminoallenes catalyzed by titanium and tantalum complexes of
chiral sulfonamide-alcohols

Brette M. Chapm(l) Brette_M Chapln@hmc edu, 301 Platt Blvd., Claremont CA 91711, United States ;
Adam R. Johnson™; Katherine E. Near™ . (1) Department of Chemistry, Harvey Mudd College, Claremont
CA 91711, United States

Titanium and tantalum complexes with chiral bidentate aminoalcohol ligands have been used as
precatalysts for the asymmetric intramolecular hydroamination of aminoallenes. We hypothesized that the
addition of an electron-withdrawing sulfonyl group would increase the reactivity of the metal complexes
and thus the stereoselectivity of the reaction. The effects of temperature and the extent of the electron-
withdrawing nature of the ligands on reactivity and stereoselectivity will be presented.

Ph
w Ti(NMey),
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RQ' “NHOH  1unMey)s
NH; R = 4-CH,, 4-CF,, 3,5-(CF3), H
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INOR 63
Catalytic asymmetric hydroamination with tantalum complexes of chiral amino alcohols

Michelle C Hansen mhansen@hmc edu 301 Platt Blvd., Claremont CA 91711, United States ;
Carolyn A. Heusser™; Adam R Johnson® . (1) Department of Chemistry, Harvey Mudd College,
Claremont CA 91711, United States

Tantalum, like other early transition metals, is an effective catalyst for asymmetric intramolecular
hydroamination of aminoallenes. Previously, our group has studied titanium complexes of chiral amino
alcohols, but these complexes gave low enantioselectivities. Tantalum precursors with the same ligands
gave the pyrrolidine product in significantly higher enantioselectivity, up to 80 % ee, while retaining high

conversions. Experlmental detalls and data trends for our new catalysts will be presented.
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INOR 64
Coordination chemistry of new bis(thione) and bis(selone) ligands

Daniel Rabinovich™, drabinov@uncc.edu, 9201 University City Boulevard, Charlotte North Carolina
28223, United States . (1) Department of Chemistry, The University of North Carolina at Charlotte,
Charlotte North Carolina 28223, United States

Our interest in the coordination chemistry of new bis(thione) and bis(selone) ligands was prompted by a
concerted effort to mimic the metal center in methanobactin (mb), a small protein that plays a key role in
the acquisition of copper ions by certain methane-oxidizing bacteria such as the particulate form of
methane monooxygenase (pMMO). Thus, several bis(mercaptoimidazolyl)methanes and
bis(mercaptoimidazolyl)xylenes have been prepared and their coordination chemistry towards both main
group and transition metals has been explored. More specifically, this presentation will feature the
synthesis of a series of copper(l), silver(l), cadmium(ll), mercury(ll), indium(lll), lead(ll), and bismuth(lll)
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complexes containing bis(thione) and bis(selone) ligands, selected examples of which have been
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structurally characterized.
INOR 65
Hybrid frameworks derived from poly(triazolyl)borate and poly(imidazolyl)borate ligands

Barbara A. Reisner™®, reisneba@jmu.edu, 901 Carrier Dr., MSC 4501, Harrisonburg VA 22807, United
States ; Jonathan A. Boltersdorf®™; A. Thirumurugan®; Laure Dupuy®®; Anthony K. Cheetham®; Paul M.
Forster®. (1) Department of Chemistry and Biochemistry, James Madison University, Harrisonburg VA
22807, United States (2) Department of Materials Science and Metallurgy, University of Cambridge,
Harrisonburg VA 22807, United States (3) Department of Chemistry, University of Nevada, Las Vegas,
Las Vegas NV 89154, United States

In an effort to synthesize new hybrid frameworks, we have been exploring the coordination chemistry of
the poly(azolyl)borate ligands with alkali metal ions. Two new triazolylborate phases (Li[BH(C,H,N3)3],
Na[BH(C,H,N3)3]-DMF) and three imidazolylborate phases (Li[BH(eim)s], Li[BH(C3sH3N;)3]-HC3H3N,,
Na[(Hbim)B(bim)3](OCHs)(C,HsCO,CHys); eim = 2-ethylimidazolate, bim = benzimidazolate) have been
synthesized directly from azole fluxes and molecular solvents. The crystal chemistry and properties of
these phases will be presented. The apparent role that crystallization conditions play on product
dimensionality will also be discussed.

INOR 66
Nitrite covalently modifies the heme macrocycle of myoglobin: Crystal structure of nitrimyoglobin

Jun Yi®, yijun@ou.edu, 101 Stephenson Parkway, Norman OK 73019, United States ; George B Richter-
Addo™. (1) Department of Chemistry and Biochemistry, University of Oklahoma, Norman OK 73019,
United States

Nitrite is now known to interact with mammalian heme proteins such as hemoglobin and myoglobin to
generate nitric oxide (NO) under hypoxic conditions. The reaction with hemoglobin is one that is under
active debate, although we have shown previously that nitrite can bind directly to the heme iron in the
ferric state. The reaction of nitrite with myoglobin is complex, and may proceed via initial direct interaction
of nitrite with the ferric heme site. However, nitrite may also covalently modify the heme macrocycle in
myoglobin to generate a derivative known as nitrimyoglobin. We have successfully prepared and
structurally characterized, by single-crystal diffraction methods, the nitrimyoglobin complex. The structural
modifications of the heme macrocycle by nitrite will be presented and discussed.

INOR 67

Effects of heme conformation and second-sphere interactions on heme electronic structure: Use
of EPR spectroscopy as a method to probe heme ruffling

Mehmet Can(l), mcan@mail.rochester.edu, RC Box 270216, Rochester NY 14627, United States ; Kara
L. Bren™; Andersson K. Kristoffer®®; Giorgio Zoppellaro(z). (1) Department of Chemistry, University of
Rochester, Rochester NY 14623, United States (2) Institute of Molecular Biosciences, University of Oslo,
Oslo 0371, Norway
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Nuclear magnetic resonance (NMR) and electron paramagnetic resonance (EPR) spectroscopies were
used to understand the effects of heme distortion and second-sphere interactions on heme electronic
structure. We studied a series of mutants from Pseudomonas aeruginosa (Pa) and Hydrogenobacter
thermophilus (Ht) cytochromes (cyts) c. We found that mutations introduced near the CXXCH motif
change the heme molecular and electronic structure. In Pa cyt ¢, mutation of a Phe interacting with the
CXXCH motif to Ala is known to enhance heme ruffling [Borgia et al.,(2006)J.Biol.Chem. 281,9331-9336].
Analysis of ligand field parameters obtained from EPR spectra reveal a clear relationship between heme
ruffling and the energies of the Fe 3d,y, 3d,,, and 3d,, orbitals. In Ht cyt ¢, mutations previously shown to
alter the His-Fe(lll) bond strength are demonstrated to also change heme ruffling. NMR and EPR are
shown to provide valuable information related to heme ruffling in low-spin Fe(lll) cytochromes c.

INOR 68

Comparing specificity between heme lyase and the cytochrome ¢ maturation system using
proximal heme pocket mutations

Jesse G KIeingardner(l), jesse.kleingardner@rochester.edu, 120 Trustee Rd, 120 Hutchison Hall,
Rochester NY 14627, United States ; Kara L Bren®™. (1) Chemistry, University of Rochester, Rochester
NY 14627, United States

Covalent attachment of hemes c to a protein via the CXXCH motif can by catalyzed by multiple biological
systems. The cytochrome ¢ maturation (ccm) system is a series of proteins having little substrate
specificity while heme lyase is a single, more specific, enzyme. A series of Hydrogenobacter thermophilus
cytochrome ¢ mutants were expressed in high yield with CX,CH heme attachment motifs where n=11 4,
extending the known flexibility of the ccm system by successful expression of a bacterial cytochrome ¢
with a novel CXCH motif. This flexibility of ccm was compared with that of heme lyase by testing
expression of horse cytochrome ¢ mutants (n=1i 3) with maturation by both ccm and yeast heme lyase.
Also, two mutants in horse cyt ¢ were found that severely limit maturation by heme lyase but are matured
by ccm in high yield, identifying potentially important residues for substrate recognition of heme lyase.

INOR 69
Unleashing a "killer" peroxidase: Cytochrome c - cardiolipin interactions in apoptosis

Ekaterina Pletneva'”, ekaterina.pletneva@dartmouth.edu, HB 6128 Burke Laboratory, Hanover NH
03755, United States . (1) Department of Chemistry, Dartmouth College, Hanover NH 03755, United
States

The release of cytochrome c (cyt ¢) from mitochondria is a key event in initiation of apoptosis. A sluggish
peroxidase in its native state, when bound to cardiolipin (CL), cyt ¢ catalyzes CL peroxidation, which, in
turn, contributes to the outer membrane permeation and cyt c release. Similar to folding intermediates,
the dynamic CL-bound cyt ¢ ensemble is difficult to characterize with traditional structural methods and
ensemble-averaged probes. Using a collection of site-specific photophysical probes and kinetic methods,
we are investigating conformational properties of the CL-bound cyt ¢ and effects of physiological
modulators of cyt ¢ conformations and peroxidase activity. We have designed five fluorescent variants of
cyt ¢ and examined distributions of distances between a fluorescent donor and the heme by time-resolved
FRET measurements. The data provides a structural model of the heterogeneous CL-bound cyt c state
and illustrate the role of conformational dynamics in the protein peroxidase function.

INOR 70

Development of a an electrochemical method to predict ferric to ferrous heme binding constants
in heme proteins

Brian R. Gibney(l), bgibney@brooklyn.cuny.edu, 540 New Ingersoll, 2900 Bedford Ave, Brooklyn NY
11210, United States . (1) Department of Chemistry, Brooklyn College, Brooklyn NY 11210, United States
As coordination compounds, the reduction potentials of heme proteins reflect the relative affinity of the
protein for heme in both oxidation states. In this presentation we will describe the determination of the
absolute ferric and ferrous heme affinities in de novo designed and natural heme proteins. These data
reveal a simple method for using electrochemistry to determine the ferric and ferrous heme binding
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constant ratio as well as the mpG of protein unfol

INOR 71

Exploring oxidation state alternatives in a nitrosyliron complex with a strongly electron-accepting
porphyrin

Wolfgang Kaim™, kaim@iac.uni-stuttgart.de, Pfaffenwaldring 55, Stuttgart n/a 70569, Germany ; Juan
Pellegrino®; Ralph Huebner™; Fabio Doctorovich®. (1) Universitaet Stuttgart, Institut fuer Anorganische
Chemie, Stuttgart 70550, Germany (2) Universidad de Buenos Aires, Departamento de Quimica
Inorganica, Buenos Aires C1428EHA, Argentina

Experimental and computational results for the iron nitrosyl complex of electron-deficient
2,3,7,8,12,13,17,18-octabromo-5,10,15,20-tetrakis(pentafluorophenyl)porphyrin are report with respect to
electron transfer behavior and electronic structure. The shift of redox potentials by about 0.8 V relative to
the TPP analogue causes effects which can be rationalized via spectroelectrochemistry assuming a
partially reduced perhalogenated macrocycle. Relations to heme systems of variable electron transfer
behavior will be pointed out.

INOR 72
Colloidal nanogold as a catalyst for intramolecular heterocyclization under aerobic conditions

Hidehiro Sakurai™®, hsakurai@ims.ac.jp, 5-1 Higashiyama, Myodaiji, Okazaki Aichi 444-8787, Japan .
(1) Research Center for Molecular Scale Nanoscience, Institute for Molecular Science, Okazaki 444-
8787, Japan (2) PRESTO, Japan Science and Technology Agency, Okazaki 444-8787, Japan

Aerobic oxidation reactions have been always at the focus of nanogold chemistry, in contrast to the
chemistry of cationic gold(l) complexes, where the focus has been on their behavior as a soft Lewis acid
catalysts. We have demonstrated that gold nanoclusters stabilized by poly(N-vinyl-2-pyrrolidone)
(Au:PVP) exhibit high catalytic activity for aerobic oxidation reactions, as well as formal Lewis acidic
reactions intramolecular heterocyclization of gamma-hydroxyalkenes and gamma-aminoalkenes.
Combination with the appropriate sacrificial reductant is important for the efficient catalytic reaction.
Characteristic features of Au:PVP catalyst involve a versatile and easy-to-handle Lewis acid catalyst due
to its moisture-/air-stability and operation under mild reaction conditions.

INOR 73
Palladium-catalyzed oxidative functionalization of alkenes
Guosheng Liu®, gliu@mail.sioc.ac.cn, 345 Lingling Road, Shanghai Shanghai 200032, China . (1) State

Key Laboratory of Organometallic Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy
of Sciences, Shanghai 200032, China

Reactions that selectively functionalize unactivated alkenes provide a direct route from feedstock
chemicals to valuable synthetic molecules. An attractive reaction, palladium(ll)-catalyzed alkene
functionalization, has attracted fervent attention, and over the past half century efficient methods for the
construction of C-O, C-N and C-C bonds have been developed. In this presentation, two types Pd-
catalyzed oxidative functionalizaiton will be discussed: the first part will focus on Pd-catalyzed allylic Ci H
bond oxidative functionalization with high regioselectivity;' the second part will describe the Pd-catalyzed
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difunctionalization of double bond, esgecially on the aminofluorination, in which two different pathways
were applied to construct C-F bonds.” Reference 1. (a) Liu, G.; Yin, G.; Wu, L. Angew. Chem. Int. Ed.
2008, 47, 4733-4736. (b) Wu, L.; Qiu, S.; Liu, G. Org. Lett. 2009, 11, 2707-2710. (c) Yin, G.; Wu, Y.; Liu,
G. J. Am. Chem. Soc. 2010, 132, 11978-11987. 2. (a) Wu, T.; Yin, G.; Liu, G. J. Am. Chem. Soc. 2009,
131, 16354-16355. (b) Qiu, S.; Xu, T.; Zhou, J.; Guo, Y.; Liu, G. J. Am. Chem. Soc. 2010, 132, 2856-
2857.

INOR 74
Catalytic aerobic oxidative dehydrogenation of C-C bonds

Shannon S Stahl"”, stahl@chem.wisc.edu, 1101 University Ave., Madison WI 53706, United States . (1)
Department of Chemistry, University of Wisconsin-Madison, Madison WI 53706, United States

The development of metal-catalyzed aerobic oxidation reactions over the past decade have led to
numerous synthetically useful methods for alcohol oxidation and the oxidative functionalization of alkenes
and Ci H bonds. In contrast, methods for aerobic dehydrogenation of carbon-carbon bonds have
comparatively little precedent. This talk will describe recent advances we have made in the development
of catalytic methods for the dehydrogenation of C-C bonds that employ O, as the hydrogen acceptor.

INOR 75
Bulky small bite angle bisphosphines in Ru- and Ni-catalyzed olefin polymerization

Peter Hofmann®™, ph@oci.uni-heidelberg.de, INF 270, Heidelberg Baden-Wurttemberg, Germany . (1)
Department of Chemistry and Geosciences, University of Heidelberg, Heidelberg D-69120, Germany

On the basis of appropriate ligand design concepts from experiment and theory, bulky, electron-rich,
small bite-angle bisphosphines like 'Bu,P-CH,-P'Bu, (dtbpm) and ‘Bu,P-CH,-CH,-P'Bu, (dtbpe) as well as
congeners thereof have been utilized to construct catalytic systems for olefin polymerization. The
syntheses of highly efficient Ru carbene complexes for ROMP* and of organometallic Ni compounds for
cocatalyst-free ethylene polymerization2 will be reported. Mechanistic studies in the gas phase and in
solution, structural investigations, model chemistry3 and computational work will be presented. 1)
Volland, M. A. O.; Hansen, S. M.; Rominger, F.; Hofmann, P. Organometallics 2004, 23, 800. (2) Kristen,
M. O.; Hofmann, P.; Eisentrager, F. WO 0202573 Al 2002 (BASF SE, Germany). (3) Urtel, H.; Meier, C.;
Rominger, F.; Hofmann, P. Organometallics DOI: 10.1021/om100413m

INOR 76
Evolving challenges in catalysis

Robert T. Hembre', rhembre@eastman.com, P.O. Box 1972, Kingsport Tennessee 37662, United
States . (1) Chemicals Technology, Eastman Chemical Company, Kingsport Tennessee 37662, United
States

In its earliest times Tennessee Eastman Company began by producing chemicals from wood. We have
since developed separate platforms based on natural gas, petroleum and coal. Chemistry and catalysis
relevant to these platforms will be illustrated.

INOR 77

Tandem hydroformylation/hydrogenation of terminal olefins

Kyoko Nozaki®", nozaki@chembio.t.u-tokyo.ac.jp, Hongo 7-3-1, Bunkyo-ku Tokyo, Japan . (1)
Department of Chemistry and Biotechnology, The University of Tokyo, Tokyo 113-8656, Japan

A dual catalyst system has been developed for tandem hydroformylation/hydrogenation to produce n-
undecanol from 1-decene in one pot. A combination of xantphos/[Rh(acac)(CO),] and Shvo's catalyst
afforded the best results (see scheme; acac=acetylacetonate, DMA=N,N-dimethylacetamide). Polar
solvents effectively suppressed the formation of undecyl formate.

INOR 78

Applications of rhodium-catalyzed hydroformylation to the synthesis of pharmaceuticals and
agrochemicals

Gregory T. Whiteker®, whitekgt2@dow.com, 9330 Zionsville Rd., Indianapolis IN 46268, United States .
(1) Dow AgroSciences, Indianapolis IN 46268, United States

We describe our ongoing efforts in the use of olefin hydroformylation for the synthesis of pharmaceuticals
and fine chemicals. Hydroaminomethylation (tandem hydroformylation-reductive amination) allows
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amines to be directly synthesized from olefins. Use of highly regioselective ligands makes this one-carbon
homologative coupling reaction especially well-suited for synthesis of complex pharmaceutical targets.
The synthesis of several pharmaceutically active compounds will be described. A new synthesis of the
antihistamine Fexofenadine using a regioselective hydroaminomethylation reaction will be described. In
addition, synthesis of insecticidal, substituted pyridines via a synthetic sequence which employs
hydroformylation will be presented.

INOR 79
Dynamic properties of {2-Phosphino-arenesulfonate}Pd" complexes

Richard F Jordan®, rfiordan@uchicago.edu, 5735 S. Ellis Ave., Chicago lllinois 60637, United States ;
Matthew P Conley™; Xiaoyuan Zhou™. (1) Department of Chemistry, University of Chicago, Chicago
lllinois 60637, United States

{2-Phosphino-arenesulfonate}PdR(L) alkyl complexes catalyze the copolymerization of ethylene and polar
monomers to functionalized linear polyethylenes. DFT predicts that chain growth proceeds by
unimolecular isomerization of ground state cis-P,R-{PO}PdR(olefin) species to trans-P,R-{PO}PdR(olefin)
species followed by insertion. We have studied the isomerization mechanisms of several model {PO}Pd"
systems. We investigated the degenerate pyridine exchange in {2-{P(0o-OMe-Ph),}-4-Me-
benzenesulfonate}Pd(py)," (equivalent to cis/trans isomerization) and the cis/trans isomerization of {2-
P('Pr),-4-Me-benzenesulfonate}Pd(Cl)P{(O-o-tolyl)s}. Kinetic studies show that both processes occur via
fluxional 5-coordinate intermediates formed by coordination of py, P(O-o-tolyl); or CI. Unimolecular
pathways were not detected in these cases. We also studied the isomerization of the alkyl complexes
trans-P,R-{2-{P(0-OMe-Ph),}-4-Me-benzenesulfonate}PdMe(2,6-Me,-4-X-py) (X = NMe,, OMe, H, NO,) to
the cis-P,R isomers. Kinetics, structure activity correlations and solvent effects show that in this case
isomerization occurs via competing py-catalyzed and unimolecular mechanisms, and that the latter
involves sulfonate dissociation to produce a configurationally labile 3-coordinate intermediate.

INOR 80
Magnetic properties of i n-teebidestiudtureal ni trides with the

Peter D Battle!”, peter.battle@chem.ox.ac.uk, Inorganic Chemistry Laboratory, South Parks Road,
Oxford Oxon OX1 3QR, United Kingdom ; Fernande Grandjean®; Gary J Long®; Lev Sviridov"); Russell
J Woolley(l). (1) Department of Chemistry, Oxford University, Oxford OX1 3QR, United Kingdom (2)
Department of Physics, University of Liege, Liege B-4000, Belgium (3) Department of Chemistry,
University of Missouri, Rolla Missouri 65409-0010, United States

Co,Ge,GaMosN ( 0 < x QF€GeMd;N (Cd Oand CoQFeRBessGagsMosN( 0 O x O 0. 8)
have been synthesized by the reductive nitridation of binary oxides and studied using magnetometry,

transport measurements, neutron diffraction, Méssbauer sgeptroscopy and DFT calculations. They adopt

the cubic d-carbide structure and show a resistivity of ~10™Y ¢ m. longNrange magnetic order was

detected in Co,GeMosN but antiferromagnetic ordering occurs at 90 K in Co,Gey3Gag7MosN. The

magnetic structure consists of an antiferromagnetic arrangement of ferromagnetic Co, groups, with an

ordered magnetic moment of 0.48(9) g per cobalt atom. The same magnetic structure is found in

CogsFe; sGeMosN and Co; ,FeqgGeysGagsMosN. The former orders above room temperature with an

average moment of 1.08(3) Wg per transition-metal site, and the latter at 228 K with an average moment of

1.17(4) g per site. Complete replacement of Co by Fe results in ordering at 455 K.

INOR 81
Heusler compounds: Novel materials for spintronics and energy applications

Claudia Felser®, felser@uni-mainz.de, Staudingerweg 9, Mainz RLP, Germany . (1) Department of
Chemistry, Johannes Gutenberg University Mainz, Mainz 55099, Germany

In 1905 Fritz Heusler discovered that the compound Cu,MnAl is ferromagnetic, even though none of its
elemental constituents are themselves magnetic. This remarkable material and its cousins, a vast
collection of more than 800 compounds, are now known as Heusler materials. Surprisingly, the properties
of many of the Heuslers can be forecast simply by counting the number of their valence electrons. For
example, Co,-Heusler compounds with more than 24 valence electrons are half-metallic ferromagnetics:
electrons of one spin orientation are semiconducting whereas electrons with the opposite spin orientation
are metallic. Such compounds display nearly fully spin polarized conduction electrons making them very
useful for spintronic applications [1]. Another sub-class of more than 250 Heusler compounds are
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semiconductors. Their band gaps can readily be tuned from zero to ~4 eV by changing their chemical
composition. These materials have thus attracted attention as potential candidates for both solar cell and
thermoelectric applications. Indeed, excellent thermoelectric properties have recently been demonstrated.
Finally, we discuss a third class of Heuslers which have been predicted, on the basis of their calculated
electronic band structures, to be topological insulators, a new state of matter in which spin-polarized edge
and surface states are topologically protected from impurity scattering [2,3]. [1] C. Felser, G. H. Fecher,
and B. Balke, Angew. Chem. 46, 668 (2007). [2] S. Chadov, X.-L. Qi, J Klbler, G. H. Fecher, C. Felser,
and S.-C. Zhang, Nature Mat. 9, 541 (2010). [3] H. Lin, L. A. Wray, Y. Xia, S. Xu, S. Jia, R. J. Cava, A.
Bansil, and M. Z. Hasan, Nature Materials 9, 546 (2010).

INOR 82
Synthesis and characterization of the Zintl phases: Yb4 «Ln,MnSby; (Ln= Eu, Ce, Tm)

Susan M. Kauzlarich'”, smkauzlarich@ucdavis.edu, One Shields Ave, University of California, Davis CA
95616, United States . (1) Department of Chemistry, UC Davis, Davis CA 95616, United States

Yb4sMnSbi,and Yby,La,MnSby; (X = 0.4, 0.7) are uniqgue compounds and show good thermoelectric
properties above 800 K, along with unique magnetic and electronic properties below 300 K. These
compounds can be considered underscreened Kondo phases with magnetic coupling between the Mn d®
electrons and holes in the 5p Sb band. Introducing other rare earths, such as Eu, Ce, or Tm, provides for
additional magnetism due to the partial filling of the f orbitals. The synthesis, structure, transport, and
magnetic properties will be presented and discussed.

INOR 83
New metal chalcogenides and their diverse properties

Mercouri G Kanatzidis”, m-kanatzidis@northwestern.edu, 2145 Sheridan Rd, Evanston IL, United
States . (1) Department of Chemistry, Northwestern University, Evanston IL 60208, United States

The discovery and design of new solid state materials and their crystal growth is of critical importance for
future scientific and technological growth. We have been developing the chemistry of complex
chalcogenide materials with semiconducting and optical properties using a variety of synthesis
approaches including intermediate temperature fluxes and solventothermal techniques. In this
presentation | will highlight some of our recent results on several thioarsenate, selenoarsenate,
thiophosphates and selenophosphate materials with new structures and exceptional chemical,
semiconducting, light emitting and nonlinear optical properties. | will discuss the chemistry, physical
behavior and processing of materials such as LiAsS,, LiAsSe,, NaAsS,, NaAsSe,, CssBiP,Se;s,
[Bi>Te,Br](AICl,), K4PgTe, and KZrPSg which feature unusual property trends and in several cases record
breaking second harmonic generation efficiency.

INOR 84

Ambient-pressure synthesis and characterization of superhard intermetallic and solid-solution
borides

Richard B. Kaner™®® kaner@chem.ucla.edu, 607 Charles E. Young Drive East, Los Angeles CA
90095-1569, United States ; Reza Mohammadi®®; Andrew T. Lech®; Beth E. Weaver™®; Miao Xie™;
Michael T. Yeung™; Christopher L. Turner™; Jonathan B. Levine™; Sarah H. Tolbert™. (1) Department of
Chemistry and Biochemistry, University of California, Los Angeles (UCLA), Los Angeles CA 90095-1569,
United States (2) Department of Materials Science and Engineering, University of California, Los Angeles
(UCLA), Los Angeles CA 90095-1569, United States (3) California NanoSystem Institute (CNSI),
University of California, Los Angeles (UCLA), Los Angeles CA 90095-1569, United States

Superhard materials (hardness > 40 GPa) play a major role in most manufacturing processes for use as
tools and wear-resistant surfaces. The shortcomings of traditional superhard materials such as diamond
(expensive to synthesize) and conventional tool materials such as tungsten carbide (low hardness) in
industrial applications have recently led to the introduction of a new class of materials, dense transition
metal borides. We synthesized the transition metal diborides ReB,, OsB, and RuB, using arc melting at
ambient pressure. Under an applied load of 0.49 N, we measured Vickers microindentation hardness
values of 48.0, 28.1 and 20.6 GPa for these materials, respectively. In an attempt to increase the
hardness, solid solutions of these compounds were synthesized and we have been able to enhance their
hardness up to 20%. Other synthesis routes such as hot-pressing, spark plasma sintering and single
crystal growth have also been used to make these materials. To further increase the hardness and lower
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the materials costs, we have begun exploring high boron content metal borides. Tungsten tetraboride
(WB,) was synthesized by arc melting from pure elements and characterized using X-ray diffraction
(XRD), X-ray spectroscopy (XPS), energy-dispersive X-ray spectroscopy (EDS) and microindentation.
This material possesses a Vickers microindentation hardness of 43.3 GPa under a load of 0.49 N. Solid
solutions of this material with Re have resulted in a hardness of ~50 GPa when 1 at.% of W was
substituted with Re. Although these materials are not as hard as diamond (hardness of 70-110 GPa),
their relatively simple synthesis at ambient pressure makes them potential candidates for the next
generation of cutting tool materials.

INOR 85
Pair distribution functional studies of functional oxide materials

Ram Seshadri'?, seshadri@mrl.ucsb.edu, Materials Research Laboratory, Santa Barbara CA 93016,

United States . (1) Materials, University of California, Santa Barbara CA 93106, United States

| discuss some recent work from the group on pair distribition function analysis of functional materials.
The overarching theme here is to establish structure-property correlations in functional inorganic
materials -- something that Bob Cava continues to lead the way in -- and the argument made is that
structure-property relations cannot be established, unless structure is carefully established. In many
functional materials of interest, this is easier said that done. The specific examples used to illustrate the
work will be a rexamination of the monoclinic to tetragonal phase transition in rutile VO,, the reluctance of
perovskite BaTiO5 to develop a metallic state upon Nb substitution (in contrast to SrTiO3), and the
establishment of multiple oxidation states in spinel CuMn,O,.

INOR 86

Dual functionality of the cytoplasmic heme binding protein PhuS of P. aeruginosa in heme
transport and regulation

Angela Wilks®, awilks@rx.umaryland.edu, 20 Penn Street, Baltimore MD 21201-1180, United States .
(1) Department of Pharmaceutical Sciences, University of Maryland, Baltimore MD 21201, United States

We have previously shown the cytoplasmic heme binding protein PhuS functions as a chaperone in the
cytoplasmic delivery of heme to the iron-regulated heme oxygenase (HemO). Recent studies have further
identified a critical role for the non-coordinating His residues His210 and 212, in addition to the proximal
His209, in PhuS/HemO complex formation and heme transfer. Combining in vivo genetic studies with in
vitro data obtained by isothermal titration calorimetry (ITC), surface plasmon resonance, and analytical
centrifugation we propose a model whereby the His-triad of PhuS functions to drive conformational
changes required for protein-protein interaction and heme transfer. Furthermore, recent in vivo and in
vitro data indicates that in addition to acting as a heme chaperone PhuS plays a role in the post-
transcriptional regulation of heme and iron homeostasis through interaction with the recently
characterized heme regulated small regulatory RNA PrrH, which itself regulates mRNA stability of critical
iron and heme containing proteins. A role for PhuS in the distribution of heme and regulation of iron and
heme homeostasis in P. aeruginosa will be presented.

INOR 87
Thermodynamic and kinetic aspects of cytoplasmic heme trafficking in Pseudomonas aerugenosa

Kenton Rodgers™, kent.rodgers@ndsu.edu, Dept. 2735, PO Box 6050, Fargo ND 58108-6050, United
States ; Darci Block'”; Gudrun Lukat-Rodgers™; Angela Wilks®; Mehul Bhakta'®. (1) Chemistry and
Biochemistry, North Dakota State University, Fargo North Dakota 58108-6050, United States (2)
Pharmaceutical Sciences, University of Maryland, Baltimore Maryland 21201, United States

The penultimate step in iron assimilation via heme acquisition by the gram negative bacterium
Pseudomonas aerugenosa is the binding of heme by its cytoplasmic heme trafficking protein, PhusS.
PhuS binds heme and transfers it to the O, dependent metabolizing enzyme heme oxygenase, PaHO.
This study was undertaken in order to quantify the affinity of PhuS for hemin and to investigate the
mechanism of hemin transfer from holo-Phus to apo-PaHO. Spectrophotometric and calorimetric data
reveal that PhuS binds hemin to yield pentacoordinate and hexacoordinate complexes. The holo-PhuS
complex exhibits thermodynamic stability consistent with a hemin-binding function. Stopped-flow kinetic
data and resonance Raman spectra of freeze-quenched reaction mixtures reveal a PhuS-PaHO
association followed by transfer of a pentacoordinate heme from PhuS to PaHO. These results will be
discussed in the context of possible multiple hemin-binding roles for PhuS.
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INOR 88
Mechanism of heme capture by the hemophore (HasAp) secreted by Pseudomonas aeruginosa

Mario Rivera®, mrivera@ku.edu, Multldrsmpllnary Research Bwldrnrj; 2030 Becker Dr., Lawrence
Kansas 66047, United States ; Grace Jepkorrr ;Juan C Rodrrguez Pierre Moénne-Loccoz®; Scott
Lovell®. (1) Chemistry, The University of Kansas Lawrence Kansas 66047 United States (2) Department
of Science & Engineering, Oregon Health & Science University, Beaverton Oregon 97006, United States
(3) Del Shankel Structural Biology Center, The University of Kansas, Lawrence Kansas 66047, United
States

Hemoglobin-heme constitutes an important source of iron because two-thirds of the total iron in mammals
is heme-bound and approximately 95% of heme is bound to hemoglobin. It is therefore not surprising that
heme availability to bacteria plays a central role in pathogenesis, and that pathogens have developed
sophisticated methods to acquire heme-iron. The opportunistic pathogen P. aeruginosa secrete a
hemophore (HasAp) to capture heme from their host and deliver it to a receptor for subsequent
internalization. Our laboratories have been involved in elucidating the mechanism of heme loading onto
HasAp. We will present evidence obtained from NMR spectroscopic, X-ray crystallographic and fast
spectroscopic methods, which allowed us to infer a detailed mechanism of heme loading onto HasAp.
The role played by heme axial ligands and by unique structural properties of HasAp in capturing heme
from solution will be presented, as well as possible implications in the capture of heme from heme-binding
proteins, as it might occur in vivo.

INOR 89
Unraveling a unique mycobacterial heme uptake system

Celia Gouldlng(l) celia. gouldrng@ucr .edu, 2212 Natural Sciences |, Irvrne CA 90095, Unlted States ;
Lisa McMath ; Nicholas Chlm Christine Harmston™; Robert Morse™; Michael Tullius® ; Angelina
Inlguez Marcus Horwitz® (D) Department of Molecular Biology and Brochemlstry, uc Irvme Irvine CA
92627, Unlted States (2) Department of Medicine, UC Los Angeles, Los Angeles CA 90095, United
States

Iron is an essential metal for all forms of life and most bacterial pathogens including mycobacteria must
import iron from the host to survive. Hence, iron acquisition pathways are essential to mycobacterial
viability. Thus far, it is thought that iron uptake in pathogenic mycobacteria is orchestrated by
siderophores that are capable of removing iron from human transferrin and transporting it into the
bacterial cytoplasm. However in humans, transferrin iron accounts for less than 1% of the body's total iron
whereas heme iron can represent greater than 80%. Thus, human heme is potentially an important
source of iron for pathogenic mycobacteria. Utilizing an Mtb siderophore-deleted mutant, we have shown
that Mtb can utilize heme from hemoglobin as an iron source, thus confirming that Mtb can acquire iron
from heme. We have identified a genomic in Mycobacterium tuberculosis (Mtb), which is responsible for
an uncharacterized heme uptake system, which is predicted to encode one secreted, soluble protein and
four membrane proteins. Also, we have identified a cytoslic heme-degrading protein. Thus far, we have
biochemically and structurally characterized the secreted protein and have shown that it binds heme and
has a unique three-dimensional fold. Furthermore, we are exploring heme transfer from this secreted
protein to the soluble domains of the predicted heme transport proteins. Both structural and biochemical
studies of proteins involved in this novel mycobacterial heme uptake pathway will be presented.  This
work has been supported by a grant from the American Lung Association and NIH.

INOR 90

Heme uptake in Streptococcus pyogenes

Dabney W. Dixon®, ddlxon@gsu edu, P.O. Box 4098, Atlanta GA 30302 4098, United States Yu
Ccao™ Neval Yonet Akbas™: Darci R. Block'?; Kenton R. Rodgers Mahamoudou Ouattara®; Zehava
Erchenbaum . (1) Chemlstry, Georgia State Unrversrty, Atlanta GA 30302 4098, United States (2)
Department of Chemistry, Biochemistry, and Molecular Biology, North Dakota State University, Fargo ND
58105-5516, United States (3) Biology, Georgia State University, Atlanta GA 30303, United States
Streptococcus pyogenes obtains iron in part by uptake of heme from the environment via the Sia (Hts)
pathway. Heme is transferred from Shr to Shp to SiaA (part of an ABC transporter system). Shr has two
heme-binding NEAT domains. Denaturation studies of the Fe(ll)- and the Fe(lll)-forms show that the two
domains behave similarly in thermal denaturation and guanidinium denaturation. The oxidative and
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reductive midpoint potentials for these two domains have been measured. Spectral signatures, sequence
alignment and homology modeling for both domains have been used to assess the axial ligand
possibilities. NEAT2 autoreduces as the pH increases and autooxidizes as the pH decreases, with an
effective pK, of about 7.7. The very facile change in oxidation states may be physiologically significant.
Studies of SiaA and its mutants will also be presented.

INOR 91
Heme bound to bacterioferritin promotes growth of the iron core

A. Grant Mauk®, mauk@interchange.ubc.ca, Life Sciences Centre 2350 Health SC|ences Mall,
Vancouver Br|t|sh Columbia V6T 173, Canada ; Steve G. Wong : Nick E. Le Brun® ; Geoffrey R.

Moore? . (1) Department of Biochemistry and Molecular Biology, Umversny of British Columbia,
Vancouver British Columbia V6T 1Z3, Canada (2) School of Chemistry, University of East Anglia, Norwich
NR4 7TJ, United Kingdom

Bacterioferritin (BFR) is unique among members of the ferritin family of proteins in that it binds heme.
Heme binds to Bfr through coordination of the heme iron to Met52 residues provided by adjacent
subunits, so the Bfr 24-mer can bind up to 12 eq of heme. Currently for E. coli BFR, no method is
available to remove heme without protein denaturation or to reconstitute unoccupied sites with heme, and
the functional role of the heme remains undefined. We now report (a) a method for reconstitution of BFR
by the addition of heme at elevated temperature under solution conditions that stabilize BFR to thermal
denaturation and (b) functional properties of Bfr samples that vary widely in heme content. Results of
these studies demonstrate that the primary consequences of heme binding to BFR are enhanced protein
stability and acceleration of the third phase of iron core formation.

INOR 92
Allostery in gas sensing transcription factors

Judith N. Burstyn(l), burstyn@chem.wisc.edu, 1101 University Avenue, Madison Wisconsin 53706,
United States . (1) Department of Chemistry, University of Wisconsin-Madison, Madison Wisconsin
53706, United States

Heme-containing transcription factors couple binding of diatomic ligands to regulation of gene expression.
Best studied is CooA, a CO-responsive transcription factor from anaerobic CO-metabolizing bacteria.
Co0A activation involves allosteric reorganization of the protein structure, including ligand switching and
domain reorganization. Spectroscopic and chemical denaturation experiments provide evidence for three
distinct conformational states, each with distinct heme coordination and thermodynamic stability. An
allosteric mechanism for CooA may be postulated by comparison with other members of the CRP family.
A new gas-sensing transcription factor, RcoM-2, is a putative regulator of aerobic CO metabolism. This
protein exhibits similarities to, and differences from, CooA. Like CooA, RcoM employs ligand switching,
with replacement of a Cys ligand upon reduction. CO replaces the less tightly bound ligand, Met in RcoM
and Pro in Coo0A, thus inducing an allosteric change.

INOR 93
Structural biology of electron transport in the P450cam monooxygenase system

Thomas L. Poulos( ) poulos@uci.edu, 2206 Nat Sci 1, Irvine CA 92697-3900, United States ; Irina F.
Sevrioukova™. (1) Molec. Biol. & Biochem, Chemistry, and Pharmaceutical Sciences, University of
California, Irvine, Irvine CA 92697, United States

The P450cam monooxygenase system consists of three proteins: P450cam, the FeS protein, Pdx, and
the FAD protein, Pdr. Pdx shuttles electrons from Pdr to P450cam and thus Pdx forms complexes with
both Pdr and P450cam. The crystal structure of a crosslinked Pdr-Pdx complex has been solved and a
combination of kinetic and mutagenesis studies demonstrate that that the crosslinked complex is a valid
model for the physiologically important non-covalent complex. Although the P450cam-Pdx structure is not
known, the favored hypothetical model is supported by similar biochemical approaches. A mutant of
P450cam also mimics many changes induced in P450cam when Pdx binds. The structure of the mutant
provides insights on the possible effector role of Pdx which involves changes in the O, binding site that
arm the catalytic machinery required for proper proton delivery to the Fe-O, complex that leads to O-O
bond cleavage thus giving that active Fe(IV)O hydroxylating species.

INOR 94
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Redox chemistry of d%"-metal complexes supported by ferrocene-based chelating ligands

Paula L. Diaconescu, pld@chem.ucla.edu, 607 Charles E. Young Drive East, Los Angeles CA 90024,
United States . (1) Department of Chemistry & Biochemistry, University of California, Los Angeles, Los
Angeles CA 90095, United States

Ferrocene-based chelating ligands offer the possibility to engage a redox active metal center in a strong
electronic communication and raise the possibility of redox isomerism. d%"-Metal complexes supported by
these ligands show interesting redox reactivity that can be used in influencing the course of
polymerization reactions and small-molecule activation. The role of the ferrocene ligand in determining
unprecedented reactivity will be discussed.

INOR 95
Coordination chemistry and reactivity of pseudo-amido ligands incorporating pyridyl derivatives

Richard E Douthwaite” r|chard douthwarte@york .ac.uk, Hesllngton York North Yorkshire, United
Kingdom ; David G Johnson ; John M Slattery Robert J Thatcher™ . (1) Department of Chemistry,
University of York, Heslington, York YO10 5DD, Unrted Kingdom

Amido ligands support a rich array of metal complex reactivity, primarily because o f s t vaonndg "0
donation and the availability of synthetic routes to modify the N-substituents. Neutral, nitrogenous ligands
exhibiting amido-like character have recently been investigated where in lieu of formal coulombic
interactions, the N-atom donation is supported by conjugation as shown for 1. Structural and theoretical
studies have been used to study the electron distribution of 1 and mesoionic 2, as free ligands and in
complexes. In contrast to 1, rotation about the exocyclic N-C bond (in red) is rapid for 2 on the NMR
timescale, with consequences for metal complex reactivity.
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Electrophilic iridium chemistry for catalysis: Electrocyclizations, rearrangements and competing
reactions

Richard Ersenberg elsenberg@chem rochester edu, Hutchlson Hall B23, Rochester NY 14627, Unlted
States ; Tulaza Vardya : Abdurrahman Atesin® ; Jing Zhang : William Brennessel®; Alison Frontier™®.
(1) Department of Chemrstry, University of Rochester Rochester NY 14627, United States (2)
Department of Chemistry, Northwestern University, Evanston IL, United States

Dicationic Ir(lll) complexes having labile adjacent sites have previously been found to be active
electrophilic catalysts for the Nazarov cyclization leading to efficient conversion of divinyl ketones and aryl
vinyl ketones into cyclopentenones and indanones, respectively. These results were also extended to a
tandem sequence with a Michael addition following the Nazarov cyclization. New electrophilic iridium(lll)
complexes, [IrX(CO)(DIM)((R)-(+)-BINAP)](SbFg), (X = Br, Me; DIM = diethylisopropylidenemalonate)
have been found to exhibit even higher activity in the catalysis of the Nazarov reaction promoting
cyclization of weakly polarized aryl vinyl ketones that were unreactive with previously known catalysts. A
richness in the observed catalysis that leads to competitive formation of spirocycle and ring-expanded
products will be described. A number of factors and system additives determine the selectivity of the
catalysis for specific products. Substrate variation, system modification and isotope labelling studies
reveal the presence of branchpoints during the electrophilicly-promoted catalysis.

INOR 97
Regioselective placement of ligands on surfaces: Studies at the nexus of surface chemistry,
solution chemistry, and electrochemistry

Gregory S. Ferguson(l, gf03@lehi h edu, 6 E. Packer Ave Bethlehem PA 18015 3172, United States ;
Joseph P. Labukas®” Ryan J. Fealy™; Steven R. Ackerman”; Kevin M. Cook™; Breeanna N. Meneses"* ),
Kassie A.M. Woodard . (1) Departments of Chemistry and Materrals Science & Engineering, Lehigh
University, Bethlehem PA 18015-3172, United States

Strategies have been developed to allow the formation of alkyl-thiolate monolayers only on selected gold
features on a substrate, without changing the composition of neighboring gold surfaces. Most of these
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studi es f oc us -funaiionalizee alkyl thiesulfates toyproduce arrays of electrodes, each with
its own set of functionalized ligands. The breadth of applicability of this approach has been explored, as
have the mechanisms by which monolayers form selectively from these precursors. These systems were
characterization by a combination of x-ray photoelectron spectroscopy, optical ellipsometry, and
wettability measurements, among others.

INOR 98
Organometallic approaches to N, activation

Michael D. Fryzuk®, fryzuk@chem.ubc.ca, 2036 Main Mall, Vancouver BC V6T 171, Canada ; Joachim
Ballmann™; Brian O. Patrick . (1) Department of Chemistry, The University of British Columbia,
Vancouver BC V6T 171, Canada

This lecture will describe our efforts to develop new reactivity patterns for coordinated dinitrogen. The
ditantalum complex ([NPN]Ta)z(p-qz: ]G[Nz)(u-H)z (1: where NPN = PhP(CH,SiMe,NPh),) that contains a
side-on end-on N, moiety undergoes a remarkable diversity of transformations that result in
functionalization of the coordinated dinitrogen, and in some cases, cleavage of the N-N bond. The
preparation of 1 is itself a remarkable process in that the dinuclear tetrahydride complex ([NPN]Ta),(u-H),
spontaneously reacts with N, to generate 1 by elimination of H,. Not only does 1 react with simple hydride
reagents such as silanes and boranes, but the side-on end-on N, unit can also undergo cycloaddition
processes with 1,2-heterocumulenes. These atom-efficient processes, which generate new carbon-
nitrogen bonds will be presented along with mechanistic proposals based on labelling studies.

INOR 99
Synthesis and reactivity of titanium(ll) alkyls and the first cationic titanium(lll) alkyls

Gregory S Girolami®, girolami@scs.uiuc.edu, 600 S. Mathews Avenue, Urbana IL 61801, United States
. (1) School of Chemical Sciences, University of lllinois at Urbana-Champaign, Urbana IL 61801, United
States

This paper will describe studies of the oligomerization and polymerization activity of 14-electron
titanium(ll) complexes TiX,(dmpe), bearing the chelating diphosphine 1,2-bis(dimethylphosphino)ethane.
At low pressures in the absence of aluminum-based co-catalysts, the titanium(ll) complexes are catalysts
for the dimerization and trimerization of ethylene and propene. At higher pressures in the presence of co-
catalysts, ethylene is polymerized to ultrahigh molecular weight polyethylene (UHMWPE). We have also
studied the catalytic activity of mono(cyclopentadienyl)titanium(ll) complexes of stoichiometry
CpTiX(dmpe), and 14-electron pentamethylcyclopentadienyl complexes of stoichiometry Cp*TiX(dmpe).
Treatment of several of these titanium(ll) complexes with dimethylferrocinium salts results in the formation
of the cationic titanium(lll) complexes [CpTiH(dmpe),'] and [CpTiMe(dmpe),']; the latter is the first
cationic titanium(lll) alkyl of any kind. EPR studies of the reactivity of these species will be detailed.

INOR 100
Oxidative addition of sp3—C—F and C-O bonds by pincer-ligated iridium complexes

Alan S Goldman'®, alan.goldman@rutgers.edu, 610 Taylor Road, Piscataway NJ 08854, United States ;
Jongwook Choi®. (1) Department of Chemistry and Chemical Biology, Rutgers University, Piscataway NJ
08854, United States

The pincer-ligated iridium species (*“PCP)Ir (*'PCP = a°-2,6-('Bu,PCH,),C¢Hs) has been found to
oxidatively add the carbon(sp3)—oxygen bond of methyl aryl ethers bearing electron poor aryl groups (e.g.
3,5-bis(trifluoromethyl)phenyl), or the C(sp3)—O bond of methyl carboxylates. Although the net reaction is a
simple oxidative addition of a C-O bond, the reaction pathway proceeds via initial oxidative addition of a
C-H bond, f o-migratieneotithe faryloxide or carboxylate group to give an iridium carbene, and
then metal-to-carbene H migration to regenerate the CH; group. Based on this mechanism, we
speculated that C-F bonds might also undergo oxidative addition via C-H addition. Accordingly, we find
that fluoromethane and 3,5-bis(trifluoromethyl)benzylfluoride both undergo oxidative addition to
(‘B”PCP)Ir; these are the first examples of addition of a C(sp3)-F to a transition metal center. The results of
mechanistic studies of these reactions will be discussed.

INOR 101
Two-coordinate nickel imido complex that effects C-H activation
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Gregory L. Hillhouse®, g-hillhouse@uchicago.edu, 929 E. 57th St., Chicago IL 60637, United States ;
Carl A. Laskowski™; Alexander J. M. Miller’”; Thomas R. Cundari®. (1) Department of Chemistry,
University of Chicago, Chicago IL 60637, United States (2) Division of Chemistry & Chemical
Engineering, California Institute of Technology, Pasadena CA 91125, United States (3) Department of
Chemistry, University of North Texas, Denton TX 76203, United States

(IPr)Ni=N(dmp), the first two-coordinate transition-metal complex containing an imido ligand, has been
prepared and studied. Its solid-state structure exhibits a linear core with a very short Ni-N distance
(1.663(3) A) that indicates strong pi-bonding. The low coordination number results in a weak ligand field
and a triplet ground state for this d® complex, and leads to dramatically enhanced group-transfer reactivity
when compared to higher-coordinate imido derivatives. A facile reaction resulting in nitrene group-transfer

to ethylene to give a vinyl amine will be described.
INOR 102
Enantioselective hydroformylation with bis(diazaphos) ligands

Clark R Landis®, landis@chem.wisc.edu, 1101 University Avenue, Madison WI 53706, United States ;
Avery Watkins®; Gene W Wong™; Richard | McDonald™. (1) Department of Chemistry, University of
Wisconsin-Madison, Madison WI 53706, United States

Catalysts based on rhodium complexes of 3,4-diazaphospholanes are highly active and selective for the
hydroformylation of simple alkenes such as allyl ethers, vinyl acetates, vinyl enamides, aryl alkenes, and
1,3 dienes. The resulting products constitute powerful chiral building blocks, especially for the
pharmaceutical industry. What is the origin of selectivity in the multistep catalytic cycle of
hydroformylation? Insights arise from careful studies of gas pressure effects on rate and selectivity, the
application of isotopic labels, and reaction kinetics.

INOR 103
Catalysis for solar energy storage

Daniel G Nocera®™, nocera@mit.edu, 77 Massachusetts Ave, Cambridge MA 02139-4307, United States
. (1) Department of Chemistry, 6-335, Massachusetts Institute of Technology, Cambrifdge MA 02139-
4307, United States

Evaluating nascent technologies at the discovery stage against fully engineered commercial products is

difficult because new technologies have generally not yet benefited from extensive iterative development.

What is certain, however, is that new discoveries that involve materials that are difficult to make,

manufacture and implement tend to have long product development cycles. In these cases, before

discovery can be translated to a viable technology, the iterative developmental cycle can become mired in

theso-cal | ed fAvall ey of deat ho wh émoeatioh.iCanaensely, disgovetiesn st r ai nt
that are based on materials that are easy to make, manufacture and implement can have much shorter

iterative developmentc ycl es and consequently have a greater chance
of deathd presents to nascent technewlCoapdNisasedWwater t hi s r
splitting catalysts developed in our labs are of potential technological interest in the energy sector.

Converting water to oxygen and hydrogen is the central chemistry of conversion processes that store
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renewable energy in the form of chemical fuels. This talk will present results of a high surface area
electrode that is functionalized with cobalt-based oxygen evolving catalysts (Co-OEC). Current densities
of 100 mA/cm? are achieved for water splitting at 350 mV overpotential. The catalyst retains activity in
near-neutral pH buffered electrolyte in natural waters such as those from the Charles River (Cambridge,
MA) and seawater (Woods Hole MA). The efficacy and ease of operation of anodes functionalized with
Co-OEC catalyst at appreciable current density together with its ability to operate in near neutral pH
buffered natural water sources bodes well for the translation of this catalyst to a viable renewable energy
storage technology.

INOR 104
WITHDRAWN
INOR 105

Synthesis, structures and photocatalytic properties of novel hybrid solids built from
polyoxoanions and metal polypyridyl complexes

Yan-Fen LI?, yan-fen.li@wku.edu, 1906 College Height Blvd, Bowling Green KY 42101, United States ;
Chris N Carmichael™; Yan Cao™; Hou-Yin Zhao™; Wei-Ping Pan”; Sean Parkin®; Bangbo Yan®. (1)
Department of Chemistry, Western Kentucky University, Bowling Green KY 42101, United States (2)
Department of Chemistry, University of Kentucky, Lexington KY 40506, United States

Three new hybrid compounds, [Fe(2,2'bpy)s]ls[H:W1,040] A 8OH[Ru(bpy)s],[MogO,s] A 8OHnd
[Ru(bpy)s][WsO1g], (2,2'-bpy = 2,2'-bipyridine) have been hydrothermally synthesized. These solids were
characterized by elemental analysis, thermogravimetric analysis, UV-Vis spectroscopy and X-ray
diffraction. Their photocatalytic properties on photodegradation of dye pollutants were also studied.

INOR 106

Structure analysis and photocatalytic properties of novel spinel zinc gallium oxy-nitride
semiconductors

Bharat Boppana(l), bharat@udel.edu, 150 Academy St, Newark DE 19716, United States ; Douglas J
Doren®; Raul F Lobo'. (1) Department of Chemical Engineering, University of Delaware, Newark DE
19716, United States (2) Department of Chemistry and Biochemistry, University of Delaware, Newark DE

19716, United States

A sol-gel precursor was used to synthesize zinc gallium oxy-nitrides with visible light band gaps. At low
temperatures, novel spinel oxynitrides were produced with band gaps of 2.5 to 2.7eV, surface areas of 16
to 36m2/g, and nitrogen content less than 1.5%. As the temperature was raised, these spinels get
consumed to form wurzitic oxy-nitrides also with band gaps less than 3 eV but with surface areas of 4 to 6
mzlg. The reduction in the band gap for the spinel oxy-nitrides is associated with the incorporation of N2p
orbitals in the valence band with corresponding changes in the anion position parameter. We established
that the presence of a small fraction of gallium tetrahedral centers and anion vacancies might affect its
unique electronic properties. The changes associated with the gallium coordination environment as the
spinel zinc gallate precursor transforms to a spinel oxynitride at 550°C and further changes into a wurzite
oxynitride at 850°C are studied through XRD, UV-Vis spectroscopy, neutron diffraction, XAS and other
techniques. Electronic structure and formation energies of the oxy-nitrides were studied using DFT with
the Linear Augmented Plane Wave method. These photocatalysts were found to be active in degrading
dyes and phenolic compounds in visible light along with the ability to produce oxygen from silver nitrate.

INOR 107
MOCVD growth and characterization of pyrite thin films

Nicholas Berry(l), nberry@uci.edu, Natural Sciences 2 Rm 2337, Irvine Ca 92697, United States ; Ming-
Hsin Cheng(z); Alexandria Margarella(z); John Hemminger(z); Matt Law®®. (1) Department of Physics,
University of California-Irvine, Irvine Ca 92697, United States (2) Department of Chemistry, University of
California-Irvine, Irvine Ca 92697, United States

Iron pyrite (FeS,) is a semiconductor of interest as the absorber layer in thin film solar cells due to its
bandgap (~0.95eV), large absorption coefficient, and vast elemental abundance. In this talk, | describe
the growth of pyrite thin films by metal organic chemical vapor deposition (MOCVD). These films were
annealed in sulfur and hydrogen sulfide to remove impurity phases, increase grain growth, and increase
sample quality. Substrate-dependent morphology has been characterized with X-ray diffraction, X-ray
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photoelectron spectroscopy (XPS), scanning electron microscopy, and other techniques. Variable-energy
XPS at the Advanced Light Source was used to investigate the samples as a function of growth and
annealing conditions. Variations in surface composition were seen after annealing. In addition, XPS-
based studies of pyrite surface oxidation after exposure to controlled environments will be reported.
These results establish the initial growth and characterization for a pyrite absorber layer in a thin film solar
cell.

INOR 108

Design and synthesis of tungsten nitrido precursors for the chemical vapor deposition of
tungsten carbonitride thin films

K. Randall McClain®, kmcclain@ufl.edu, P.O. Box 117200, Gainesville FL 32611-7200, United States ;
Lisa McElwee-White®®. (1) Department of Chemistry, University of Florida, Gainesville FL 32611-7200,
United States

Tungsten carbonitride (WN,C,) is a potential diffusion barrier material for copper metallization in
integrated circuits. We have previously utilized tungsten(VI) imido and tungsten(VI) hydrazido complexes
as CVD (Chemical Vapor Deposition) precursors for the deposition of WN,C, thin films. Since N-C or N-N
bond homolysis in the imido or hydrazido ligand is a crucial step during depositions using these
complexes, we now report preparation of tungsten(VI) nitrido complexes which circumvent this rate
determining bond cleavage.

INOR 109
Layered structure reveals the corrosion protection mechanism of zeolite coatings on Al alloys

Rui Cai®, cairui@dicp.ac.cn, 457 Zhongshan Rd., Dalian Liaoning 116023, China ; Yushan Yan®; Dong
Yan®: shuang Gu®; Youngseok Kim®; Ronnie Munoz®. (1) State Key Lab of Catalysis, Dalian Institute
of Chemical Physics, Dalian Liaoning 116023, China (2) Department of Chemical and Environmental
Engineering, University of California, Riverside, Riverside CA 92521, United States (3) Center for
Nanoscale Science and Engineering, University of California, Riverside, Riverside CA 92521, United
States

Zeolites are a class of crystalline oxides that have uniform and molecular-sized pores (0.3-1.2 nm in
diameter). They have been widely used in catalysis, ion exchange and separation due to the inherent
molecular sieving capability of zeolites. Recently, other applications of zeolites in their film forms have
emerged ranging beyond the traditional use as separation membranes: from computer chips as low-k
insulators, aerospace alloys as corrosion resistant coatings, to space stations as antimicrobial and
hydrophilic coatings. Those novel applications are mainly motivated by some unique properties of zeolites
themselves. However, the properties of the films, as a whole system, have not been taken into enough
consideration in terms of their applications. Here, we present the observation of a layered structure of
zeolite coatings on Al alloys. This structure is formed during the in-situ hydrothermal synthesis and
explains some unique coating properties that are in conflict with the properties of zeolites themselves. At
the same time, the formation of the layered structure reveals the chemistry underneath the zeolite
coating, which sheds light on the corrosion protection mechanism of zeolite coating on Al alloys.

INOR 110

Rapid, topologically selective synthesis of zeolitic imidazolate frameworks by mechanochemical
grinding

Patrick J Beldon®?® pih76@cam.ac.uk, Cavendish Laboratories, Department of Physics, JJ Thomson
Ave Cambridge CB3 OHE, United Kingdom ; LaszI6 Fabian®; Robin S Stein®; A Thirumurugan®;
Anthony K Cheetham®; Tomi s | @& ¥1) Departngeht iofiChemistry, University of Cambridge,
Cambridge CB2 1EW, United Kingdom (2) Nano Science & Technology Doctoral Training Centre,
University of Cambridge, Cambridge CB2 1EW, United Kingdom (3) Department of Materials Science and
Metallurgy, University of Cambridge, Cambridge CB2 1EW, United Kingdom (4) Department of Chemistry,
University College Cork, Cork, Ireland (5) Bruker UK Ltd, Coventry CV4 9GH, United Kingdom

We describe the mechanosynthesis of zeolitic imidazolate frameworks (ZIFs), porous coordination
polymers with similar structures and properties to zeolites. Mechanochemistry has numerous advantages
over traditional solvothermal methods: energy and solvent efficiency; speed; and quantitative yields. Our
screening has yielded selective routes to 1 new and 7 known ZIFs. Some spontaneously transformed to
denser topologies. Additives markedly changed the kinetics of transformation, varying the conversion time
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from hours to over a week, suggesting a way to stabilize these tailored porous architectures.
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INOR 111

Synthesis and development of thermoelectric and magnetic properties of boron compounds

Takao Mori®, MORI.Takao@nims.go.jp, Namiki 1-1, Tsukuba Ibaraki 305-0044, Japan . (1) National
Institute for Materials Science (NIMS), Tsukuba 305-0044, Japan

The XIII~XV group elements (C, B, Si, Sb, etc.) have been known to form compounds with particular

network-like structures, i.e. clusters, 2D atomic nets, cage-like structures in which the structural order

plays a large role in the properties. Boron network compounds are of interest, where the strong covalent
framework supplies a light robust "armoro which is aci
temperatures. Attractive electroniccmagneti c, and ther mal properties can be
through metal atom constituents. | will especially focus on emerging strategies to develop the

functionalities. Namely, 1. new methods of control of network structure, and 2. inherent functionalities. For

example, a structural building block; the B;, icosahedra cluster, can function as a novel mediator of

magnetic interaction, while control of thermal conductivity and other properties are leading to effective

new high temperature thermoelectric materials. An overview on synthesis methods will also be given.

INOR 112

Directed assembly of supertetrahedral clusters and the secondry structural contribution in band
gap engineering

Le Wang(l), CHEM.LE.WANG@gmail.com, 501 Chemical Sciences Building, Big Spring Rd, Riverside
CA 92521, United States ; Tao Wu™®; Xiang Zhao”; Xianhui Bu®; Pingyun Feng™”. (1) Department of
Chemistry, University of California Riverside, Riverside CA 92507, United States (2) Department of
Chemistry and Biochemistry, California State Univeristy Long Beach, Long Beach CA 90840, United
States

Metal chalcogenide open frameworks built from tetrahedral clusters beautifully represent the bottom-up
self-assembly of supermolecular building blocks with precisely defined size and composition. Among the
various tetrahedral building blocks, the supertetrahedral (Tn) clusters are a unique family that carries the
finger-prints of the corresponding condensed phase with similar composition. Hence they are capable to
be utilized as nano-scale artificial atoms for constructing structures with large open space however
simultaneously retaining semiconductor property. In addition to our previous works that focused on
demonstrating the property engineering based on varying size of the clusters in the structures built by uni-
sized building blocks, presented hereby is our recently developed strategy that utilizing two different sized
cluster to achieve such property engineering. A new piece of material built by the largest and the smallest
super-Tn cluster is synthesized, and theoretical calculations based on this structure and its isomers are
employed to further understand the band structure and to discuss the structural contribution from different
connection modes.
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INOR 113

Mechanochemical synthesis: An overlooked path to clean and efficient synthesis of materials and
molecules

Tomislav Friscic™, tfi253@cam.ac.uk, Lensfield Road, Cambridge Cambridgeshire CB21EW, United
Kingdom . (1) Department of Chemistry, University of Cambridge, Cambridge Cambridgehsire CB21EW,
United Kingdom

Mechanochemical reactions, i.e. chemical reactions initiated by mechanical force, provide a highly
efficient means to construct new materials and molecules. This presentation will highlight our latest
advances in the use of mechanochemical methods, such as ion- and liquid-assisted grinding (ILAG)
synthesis for the rapid and waste-free conversion of metal oxides into porous metal-organic frameworks
(MOFs), including zeolitic imidazolate frameworks (ZIFs). Our recent work in the use of reversible solid-
state reactions for the synthesis of molecular targets will also be described.
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INOR 114

Effects of varying growth conditions on the composition, structure and properties of double
perovskite SroFeMoOg films grown via pulsed laser deposition

Tricia L Meyer(l), tmeyer@chemistry.ohio-state.edu, 3106 Newman Wolfrom, 100 W 18th Avenue,
Columbus OH, United States ; Rebecca A. Ricciardo”; Patrick M Woodward”; Thomas R Lemberger®;
Fengyuan Yang®?; Alexanne Holcombe®; Patricia A Morris®. (1) Department of Chemistry, The Ohio
State University, Columbus OH 43210, United States (2) Department of Physics, The Ohio State
University, Columbus OH 43210, United States (3) Department of Materials Science and Engineering,
The Ohio State University, Columbus OH 43210, United States

Fully-ordered Sr,FeMoQOg is thought to be a 100% spin polarized half metallic ferrimagnet. This feature,
coupled with its high Curie temperature of 420 K, make it an attractive material for spintronic applications.
In order to probe its potential applicability, thin films of the double perovskite Sr,FeMoOg have been
grown by pulsed laser deposition and their properties characterized using X-ray diffraction, Rutherford
backscattering, SQUID magnetometry, and atomic force microscopy. Thin films have been grown on both
(111)- and (100)-oriented SrTiO3 substrates at growth temperatures ranging from 800-850 °C in 50 mTorr
of either inert (Ar) or reducing (Ar + 5% H,) atmospheres. The structural characteristics, phase purity,
Fe/Mo ordering, stoichiometry, and saturation magnetization of these films will be discussed in detail. In
addition, preliminary structural and magnetic results of Sr,FeMoOg grown on either ordered or disordered
double perovskite buffer layers will also be presented.

INOR 115
Thiother-functionalized coordination networks for the uptake of metal species
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Zhengtao Xu®, zhengtao@cityu.edu.hk, 83 Tat Chee Avenue, Kowloon Hong Kong, Hong Kong Special
Administrative Region of China; Xiao-Ping Zhou™; Matthias Zeller?; Allen D Hunter*”; Jun He®. (1)
Department of Biology and Chemistry, City University of Hong Kong, Kowloon Hong Kong 000, Hong
Kong Special Administrative Region of China (2) Department of Chemistry, Youngstown State University,
Youngstown OH 44555, United States

The molecule here combines the chemically soft thioether and hard carboxyl functions (e.g.,
tetrakis(methylthio)-1,4-benzenedicarboxylic acid, TMBD). Specifically, TMBD was reacted with the hard
Eu(lll) ion to form a porous network featuring free-standing thioether groups, which enables the uptake of
HgCl, into the channels. The HgCIl, guest was then reacted with H,S to generate Hg(ll) sulfide species,
while maintaining the structural integrity of the host net. We will also discuss the potential impact of this
hard-and-soft approach for the making of photovoltaic hybrid materials. For example, a covalent organic
framework (COF) of phthalocyanine-Cu(ll) moieties (p-type) joined by a thioether-tagged phenylene
bis(boronic acid) linkers can be first established (as in Spitler, E. L.; Dichtel, W. R. Nature Chemistry
2010, 2, 672); the thioether groups will then enable the uptake of HgCl, (or other halides) for the
subsequent treatment with H,S to form the sulfide species (e.g. as the n-type domain).

INOR 116
Two-coordinate first row transition metal complexes with short unsupported metal-metal bonds

Hao Lei®, haolei@ucdavis.edu, One Shields Avenue, Davis California 95616, United States ; Jing-Dong
Guo?; James C Fettinger™; Shigeru Nagase®: Philip P Power™. (1) Department of Chemistry, University
of California, Davis, Davis California 95616, United States (2) Department of Theoretical and
Computational Molecular Science, Institute for Molecular Science, Okazaki Aichi 444-8585, Japan

The paper will discuss the synthesis of a series of first row transition metal complexes with unsupported
M-Fe bonds,(3,5-Pr,-Ar*)MFe(d>-CsHs)(CO), (M = Fe (1), Mn (2), Cr (3), 3,5-Prp-Ar* = -CgH-2,6-(CgH,-
2,4,6-'Pr3),-3,5-'Pr,). They were characterized by 'H NMR, UV-vis spectroscopy, X-ray crystallography
and SQUID magnetic measurements. Two distinct Fe atoms in 1 were confirmed by Mdssbauer
spectroscopy. All three compounds feature short metal-metal bond distances (Fe-Fe, 2.3931(8) A (1); Mn-
Fe, 2.4512(5) A (2); Cr-Fe, 2.4887(5) A (3)). Their DFT computed structures were in excellent agreement
with the experimental data, and revealed that the metal-metal bonds have mainly ionic character.
Extension of this synthetic strategy to other metal-metal combinations will also be discussed.

INOR 117
Coordination chemistry of a wide-angle diphosphine with two limiting conformations

Connie C. Lu®, clu@umn.edu, 207 Pleasant St SE, Minneapolis MN, United States ; Keying Ding";
Elodie E. Marlier™. (1) Department of Chemistry, University of Minnesota, Minneapolis MN 55414, United
States

We recently reported a wide-angle diphosphine ligand that supports noble TM ions in two limiting
conformations, cis and trans. The cis conformer is predicted to be 3 kcal/mol hgigher in energy. We will
report our on-going investigations in the reactivity profiles of Rh and Pd systems, as well as extensions of
the coordination chemistry to first row transition metals.

INOR 118
Synthesis and reactivity of m-terphenyl isocyanide-supported Manganese monoanions

Mason A Stewart(l), m3stewar@ucsd.edu, 9500 Gilman Dr., La Jolla CA 92093, United States ; Joshua
S Figueroa(l). (1) Department of Chemistry and Biochemistry, University of California- San Diego, San
Diego CA 92093, United States

Utilizing the encumbering m-terphenyl isocyanides CNAr°?*? and CNAr"**?, monoanionic manganese
complexes have been synthesized. For CNAr"®*? the K(18-crown-6)Mn(CNR)3(CO), was synthesized by
reduction of Mn(CNR)3(CO),Br with potassium anthracenide. For CNAr®"?, the thermally stable vibrant
red NaMn(CNR),(CO); has been synthesized. This anion behaves similarly to NaMn(CO)s in that the
methyl and hydride complexes are easily obtainable upon reaction with methyl iodide and protic sources,
respectively. However, this system shows promise to trapping highly reactive main group fragments. Most
notably, upon addition of a dilute Et,O solution of SnCl, to a thawing solution of the bis-isocyanide
tricarbonyl anion cleanly produces the dark green metallostanylene complex, Mn(CNR),(CO)sSnCl. This
compound presents a novel example of a metallostannylene without a sterically encumbering substituent

38



on the divalent tin center. Interestingly, the compound is stable in the solid state and in cold Et,O solution.
Current work has been focused on further reactivity of the bis-isocyanide tricarbonyl anion, as well as
synthesis and derivatization of manganese complexes featuring tin and other group 14 elements.

INOR 119
Synthesis and reactivity of cationic metal nitrosyl complexes with a {MNO}'° configuration

Ashley M erght , awright@chem.ucsb. edu Department of Chemistry and Biochemistry 9510, Santa
Barbara CA, United States ; Trevor W Hayton . (1) Department of Chemistry and Biochemistry,
University of California, Santa Barbara, Santa Barbara CA 93106, United States

Copperi nitrosyl complexes are known to exhibit reactivity at the NO ligand. In contrast, nickeli nitrosyl
complexes appear to have unreactive NO ligands. We have endeavored to synthesize analogous Nii and
Cui nitrosyl complexes, with a view to study this difference. The addition of [NO][PF¢] to either copper or
nickel powder, in nitromethane, results in the formation of a metal nitrosyl cation, namely
[Cu(CH3NO,)s(NO)][PFg]» (1) and [Ni(CH3NO,)3(NO)][PF¢] (2). Both have a {MNO} electronic
configuration, but exhibit different structural and reactivity properties. Notably, the copperi nitrosyl has an
octahedral geometry with a bent Cui Ni O moiety, while the nickeli nitrosyl is tetrahedral with a linear Nii
Ni O moiety. Furthermore, addition of mesitylene to 1 results in the formation of [mesitylene,NO][PFg]
and [Cu(qz—l,3,5—Me306H3)2][PF6], whereas addition of mesitylene to 2 results in nitromethane
displacement to give [Ni(NO)(qe-l,3,5—Me306H3)][PF6]. Further reactivity studies of both complex 1 and 2
will also be discussed.

INOR 120

Electronic effects of mono- and bidentate perfluorinated alkoxide ligands in late first row
transition metal complexes

Stefanie A. Cantalupo(l) stef84@bu.edu, 590 Commonwealth Ave, Boston MA 02215, United States ;
Linda H. Doerrer™® . (1) Department of Chemistry, Boston University, Boston MA 02215, United States

Previous publications from the Doerrer group reported the synthesis and characterization of homoleptic
mononuclear Co(ll) and Cu(ll) complexes with fluorinated aryloxide ligands (Inorg. Chem, 2006, 43,
7709.; Inorg. Chem. 2009, 48, 4274.). The extension of this work with Co(ll), Ni(ll), and Cu(ll) with the
fluorinated alkoxide ligand OC,Fg with [M(OR")3] and [M(OR"),]* stoichiometry was also reported (Inorg.
Chem. 2009, 48, 4274.; Dalton Trans., 2010, 39, 374.). These ligands were shown to be medium field
ligands on the basis of their UV-vis spectra. More recently, we have extended this work to the chelating
fluorinated alkoxide ligand, perfluoropinacolate or dodecafluoropinacolate (ddfp), for the synthesis and
crystallographic characterization of the unusual square planar {Co(I1)Og4} center in {K(DME),},[Co(ddfp).].
Most recently, we have broadened our studies to less symmetric perfluorinated ligands. A comparison of
the syntheses, characterization and reactivities with various s- and d-block metals of HOC(CgFs); and
HOC(CF3)(CgFs), will be presented.

INOR 121
Development of vanadium-sulfur chemistry using microbial chelator

Pabitra B. Chatterjee( ), pabitra@mail.colostate.edu, 1872 Campus Delivery, Fort Collins Colorado
80523-1872, United States ; Debbie C Crans™, crans@lamar.colostate.edu, 1872 Campus Delivery, Fort
Collins Colorado 80523-1872, United States . (l) Department of Chemistry, Colorado State University,
Fort Collins Colorado 80523-1872, United States

Literature has witnessed the fascinating chemistry of 2,6-pyridinedicarboxylic acid (H.dipic) and its
vanadium compounds, known to exhibit insulin enhancing properties, both in aqueous solution and also in
model lipid membranes.™? Unlike with O/N donor ligands, the coordination chemistry of vanadium with
sulfur donor ligands has remained largely unexplored. However, the vanadium-sulfur chemistry has
attracted considerable attention to chemists, particularly biochemists, as models for mtrogenase
chemistry, as the vanadium binding proteins, as antiamoebic agents, and many more. ® Herein, we
present our observations from experiments exploring the chemistry of a microbial chelator which is
actually a thiocarboxylic acid analog of Hdipic i.e. pyridine-2,6-bis(thiocarboxylic acid) (H,PDTC), a
natural product secreted by some strains of bacteria belonging to the genus Pseudomonas putida and is
also known to functions as siderophore to assimilate transition metal ions. We report a green colored
mononuclear oxovanadium(lV) compound that undergoes an unprecedented solid-state aerial oxidation
to a black colored mononuclear cis-dioxovanadium(V) entity. We also have investigated the interaction of
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this natural product and its vanadium compounds with our model lipid system and also compared those
with our previous findings with H.dipic and its vanadium compounds.  References (1) Gaidamauskas,
E.; Cleaver, D. P.; Chatterjee, P. B.; Crans, D. C. Langmuir 2010, 26, 13153-13161 and references
therein. (2) Crans, D. C.; Trujillo, A. M.; Bonetti, S.; Rithner, C. D.; Baruah, B.; Levinger, N. E. J. Org.
Chem. 2008, 73, 9633-9640. (3) Crans, D. C.; Zhang, B.; Gaidamauskas, E.; Keramidas, A. D.; Willisky,
G. R.; Roberts, C. R. Inorg. Chem. 2010, 49, 4245-4256.

INOR 122
Entry into the dinitrogen chemistry of sulfur-ligated iron complexes

Ayumi Takaoka®, ayumitakaoka@gmail.com, 1200 E. California BIvd Schllnger Chemistry, MC101-20,
Pasadena CA 91125, United States ; Neal Mankad”; Jonas C. Peters® . (1) Chemistry, California
Institute of Technology, Pasadena CA 91125, Umted States

Although many examples of dinitrogen complexes of transition metals have been reported to date, few
contain sulfur-based ligands, and those of iron are particularly uncommon. Such complexes are relevant
towards constructing functional and structural models of the FeMo cofactor in nitrogenase, which
catalytically reduces dinitrogen to ammonia through a cycle in which dinitrogen binding at iron has been
implicated. This presentation descnbes the synthesus of dinitrogen complexes of i |ron chelated by the
tripodal tetradentate ligands, [S|P St ] ([SIP S = (R,PCeH)«(R' SCGH4)yS| =iPr, Ph; R" = Ad),
which contain one or two thioether arms complemented by phosphine arms. The characterization of
several Fe(ll) and Fe(l) complexes is presented and a comparison W|th the iron dinitrogen chemistry of
the parent tris(phosphino)silyl ligands, [S|P 3] (SlP 3= (R,PC¢H4)sSi'; R = iPr, Ph) is discussed.

INOR 123
Synthesis and reactivity of a new (mercaptoimidazolyl)pyridine

Jessical. Bong|ovann| , jpongiov@uncc.edu, 9201 University City Boulevard, Charlotte North
Carolina 28223, United States ; Daniel Rabinovich® . (1) Department of Chemistry, The University of
North Carolina at Charlotte, Charlotte North Carolina 28223, United States

Mixed-donor ligands are particularly attractive in inorganic chemistry due to their steric and electronic
versatility and the range of coordination modes they exhibit when bound to metal centers. Although
pyridines and heterocyclic thiones have been extensively investigated as prototypical nitrogen- and sulfur-
donor ligands, the reactivity of simple bidentate species containing both functionalities is virtually
unknown. The synthesis, structure, and coordination chemistry of the methyl-substituted
(mercaptoimidazolyl)pyridine ligand mpy"® is described herein, including the preparation of complexes
with both transition and main group metals. For example, the nine group 12 metal complexes (mpy"*)MX,
(M =2Zn, Cd, Hg; X = ClI, Br, I) have been prepared and fully characterized, and single-crystal X-ray
diffraction studies have established that the mixed-donor ligand exhibits a different coordination mode for
each element in the triad. An overview of additional reactivity studies, including the syntheses of
manganese(l), rhenium(l), cobalt(ll), nickel(ll), copper(l), silver(l), indium(lll), antimony(lll), and

bismuth(lll) complexes, will also be outlined in this presentation. Me

INOR 124

Tripodal sulfonamide ligands as a dual binding motif: Deploying Group | or Il cations within the
secondary coordination sphere of transition metal complexes

Young Jun Park®, bihpark@gmaH com, 1102 Natural Sciences 2, Irvine California 92697-2025, United
States ; Andrew S. Borovik™; Joseph Ziller™. (1) Department of Chemistry, University of California, Irvine,
Irvine Caln‘orma 92697-2025, United States
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The oxygen evolving complex (OEC) of Photosystem Il contains both hydrogen bonding networks and a
Lewis acidic Ca®" cation near the Mn,O, cluster. While the existence of Ca®" in OEC is critical to form an
0O-0 bond from two water molecules, its exact function is still unclear. During our ongoing efforts to
manipulate the secondary coordination sphere, we found that a tripodal sulfonamide ligand could form
transrtlon metal-aquo and i hydroxo complexes supported by a proximal Group | or Il metal cation (Na®,
K*or Ca®*). The observed interatomic distances between a transition metal and a Group | or Il cation were
in a range of 4 A. These model complexes may help elucidate the impact that the redox-inactive metal
has on structure and function with the OEC. In this presentation, details for the coordination modes of the
tripodal sulfonamide complexes and a preliminary assessment of their reactivity toward dioxygen and
water will be discussed.

INOR 125

Dinuclear metal complexes with terminal hydroxo ligands as probes for the active site in the
photosystem I

Gary Kwanyr Ng kwanyrn@um edu, 1102 Natural Sciences Il, Irvine CA 92697, United States ; Joseph
Ziller'”; Andrew S Borovrk . (1) Department of Chemistry, University of California, Irvine CA 92697,
United States

Multinuclear transition metal complexes with terminal hydroxo ligand(s) have been proposed to participate
in the catalytic cycles in Photosystem Il and artificial water oxidation catalysts. Exploring the chemistry of
their synthetic analogues could provide information on the designs of new water splitting catalysts. One
challenge is developing systems placing two aquo or hydroxo ligands in close proximity within one
molecular unit. However, to our knowledge, there are no structurally characterized transition metal
complexes having hydroxo ligands bonded to two metal centers in a syn-fashion. The dinucleating ligand
3,5-bis[bis(N-6-neopentyl-2-pyridylmethyl)aminomethyl]-1H-pyrazole (Hsbnppap) containing four
(neopentylamino)pyridyl groups connected via a pyrazolate bridge has been synthesized. The appended
amino groups are introduced to stabilize terminal hydroxo ligands via intramolecular hydrogen bonds. To
illustrate the utility of the ligand, a series of bis(hydroxo) complexes, [M”2H4bnppap(OH)2](X) has been
synthesized and structurally characterized. Presented in this talk are descriptions of the structural and
spectroscopic properties of these complexes.

INOR 126
Buffering heavy metal ions with photoactive Crowncast cages

Hannah W Mbatia™, hannah.mbatia@uconn.edu, 55 North Eagleville Road Unit 3060, Storrs
Connecticut 06269 Unlted States ; Daniel p Kennedy™; Casey E Camire®; Christopher D Incarvito®
Shawn C Burdette'”) . (1) Department of Chemistry, Unrversny of Connectlcut Storrs Connecticut 06269
United States (2) Department of Chemistry, Yale University, New Haven Connecticut 06520, United
States

Caged compounds have been used to interrogate biological activity of organic molecules using light.
Cation-selective N-phenylazamacrocyclic receptors integrated with 4,5-dimethoxy-2-nitrobenzyl (DMNB)
photoactive group, function as cages for divalent metal ions. The uncaging mechanism of these
complexes involves a photoreaction that converts a nitrobenzohydrol, which is para to the aniline
nitrogen, into the corresponding nitrosobenzophenone. Resonance delocalization of the aniline lone pair
into the distal carbonyl of the photoproduct attenuates the ability of the nitrogen atom to interact with the
cation. Crowncast-1 utilizes a 13- phenyl 1,4,7,10-tetraoxa-13- azacyclopentadecane (A15C5) receptor
showed a modest selectivity for Ca” but a better cage for Mg . Crowncast-2 ut|I|zes a 10-phenyl-1,4-
dioxza-7,13-dithia-10-azacyclopentadecane (AT,15C5) showed selectivity for Hg in aqueous solution.
Crowncast-3 uses a 16-phenyl-1,4,7,10,13-pentaoxa-16-azacyclooctadecane (A18C6) for Pb** selectivity.
Uncaged Crowncast ligands have a lower metal affinity than the caged o-nitrobezyhydrol macrocycle.

INOR 127
Fluorescent sensors for Li* composed of 12-crown-4-substituted coumarins

Diane L. Nutbrown®™ dnutbrow@allegheny edu 520 North Maln St., Box 15, MeadV|IIe PA 16335,
United States ; John Mllllgan : lan Armstrong™®; Olivia Mesoras'” M|chelle Perry™. (1) Department of
Chemistry, AIIegheny College, MeadV|IIe PA 16335, United States

Lithium salts have been prescribed as the gold standard treatment for bipolar disorder for fifty years,
continuing to outperform newer, alternative mood stabilizers. Despite this longevity, the pharmacological
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mode of action for Li" in treating bipolar disorder is still speculative. A common theme among most
theories is competition between Li* and Mg®* for binding sites in enzymes. Probing this dynamic has been
difficult, however, as researchers lack a sensitive and specific tool for tracking Li* in cells. A water-
soluble, Li*-specific fluoroionophore would fill this need. Towards that end, we have synthesized several
3- and 4-substituted coumarins with derivatives of 12-crown-4 to act as fluorescent probes for Li".
Synthetic routes, spectral characterization, and results of titration studies of alkali and alkaline earth metal
ions with these ligands will be presented.

INOR 128
Monolayer protected gold clusters for biological applications

Phillip Eskander®, phillip.eskander@wmich.edu, 1903 West Michigan Ave., Kalamazoo Michigan
49008, United States ; Mary Sajini Devadas™; Ekkehard Sinn™. (1) Department of Chemistry, Western
Michigan University, Kalamazoo Michigan 49008, United States

New synthesis routes for a nanoparticle-based material in which there is controlled, spatial ordering of the
nanoparticle (NP) building blocks is of tremendous interest. Various types of ligands have been used to
produce nanoparticles ranging from simple organic molecules to oligonucleotides. In most cases for the
synthesis of gold nanopatrticles, thiol based ligands has been favored invoking the soft metal i soft ligand
interaction. Other than sulfur based ligands we have also used ligands bearing N and O as donor atoms.
They are of biological importance as they can be used as vehicles for drug delivery to cancer cells. They
are a challenge to synthesize as the amino acid nitrogen is not as attracted to the Au metal as its sulfur
counterpart. Fluorescence measurements have been performed to study the visible and near IR
luminescence. Further investigation is underway to measure the cytotoxicity of these nanoparticles
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INOR 129

Investigations of ruthenium, gallium and copper complexes that contain thiosemicarbazone
ligands as medicinal agents

Floyd A Beckford™, floyd.beckford@lyon.edu, 2300 Highland Road, Batesville AR 72501, United States
: Alyssa Brock'; Vernon Crowell™; Jacob Didion™; Diedra Dourth™: Gabriel Leblanc'; Michael
Shaloski®"; Jeffrey Thessing"”; Liya Li?; Antonio Gonzalez-Sarrias'”; Navindra P Seeram®. (1) Science
Division, Lyon College, Batesville AR 72501, United States (2) University of Rhode Island, Kingston RI
02881, United States

We have investigated the development and use of organometallic and inorganic ruthenium as well as
gallium and copper complexes bearing thiosemicarbazone ligands as anti-tumor agents and antibacterial
agents. These compounds have been found to be cytotoxic to breast and colon cancer cell lines with ICsq
values ranging from 1.0 - 200 mM. The compounds exhibited less cytotoxicity against the non-
tumorigenic cell line (CCD-18Co). We have also examined their biophysical reactivity with DNA and
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human serum albumin (HSA). These compounds interact with DNA which might imply that it is a target for
their biological activity. The binding constants for the organometallic complexes with DNA are on the
order of 10° M™* but the inorganic compounds have binding constants that are an order of magnitude
higher. We have discovered that the organometallic ruthenium complexes have strong potential as
inhibitors of human topoisomerase Il. The complexes also bind strongly to human serum albumin.

INOR 130

Probing the effects of mutagenesis and modification on the structure and function of the Rieske
protein from Thermus thermophilus

Anika L. Schwander®, aschwand@trinity.edu, One Trinity Place, San Antonio TX 78212, United States ;
Laura M. Hunsicker—Wang(l). (1) Department of Chemistry, Trinity University, San Antonio TX 78212,
United States

The electron transport chain contains four complexes that move electrons through a series of redox
reactions and is critical for energy generation in a cell. Complex Il of the respiratory chain, the
cytochrome bc; complex, contains a Rieske protein, which has a [2Fe-2S] cluster with one iron ligated by
two cysteines and the other iron ligated by two histidines. The varying reduction potentials between
species are postulated to be due to differences including the number of hydrogen bonds to and around
the cluster, charge proximity to the cluster and solvent accessibility of ligands to the cluster. In Thermus
thermophilus Rieske, a series of mutant proteins altering the environment around the cluster were created
and characterized using a variety of methods. Specifically, Leucine 135 to Arginine (L135R) adds a
positive charge proximal to the cluster. Both the UV-Visible and CD spectra are pH-dependent and pK,
values for the oxidized protein have been determined to be 6.9 + 0.2 and 9.0 + 0.2. The lower pK, values
compared to truncated wild type follow from the expected higher potential. X-ray crystallographic data has
been collected for L135R to 2.2 A. Diethyl pyrocarbonate (DEPC) has also been used to probe the
reactivity of the ligating histidines in the reduction potential mutants. The DEPC modification studies
indicate that L135R shows similarities to truncated wild type, including reducing the cluster upon
modification. These results indicate that the ligating histidine(s) can be modified and the cluster reduced
even in a mutant with a bulky side chain adjacent to the ligating histidines.

INOR 131

Using an undergraduate inorganic chemistry laboratory course as a vehicle for research involving
advanced paramagnetic resonance spectroscopy

Joshua Telser"), jtelser@roosevelt.edu, 1400 N. Roosevelt Blvd., Schaumburg IL 60173, United States .
(1) Department of Biological, Chemical and Physical Sciences, Roosevelt University, Schaumburg IL
60173, United States

Roosevelt University is a primarily undergraduate institution with an ACS-certified B.S. program based at
its campus in Schaumburg, IL, in the Chicago northwest suburbs. ACS-CPT now requires an inorganic
laboratory experience, which led to the introduction in 2006 of Chem 347, Advanced Inorganic
Laboratory; offered biannually. Beginning with the second course offering, in 2008, include student
projects are included that involve the synthesis and characterization of coordination complexes containing
paramagnetic transition metal ions with S > 1/2 ground states (e.g., Co(ll), Ni(ll)). These complexes have,
in successful cases, been studied by high-field/frequency EPR (at the NHMFL in Tallahassee, FL), which
can provide unique information on electronic structure, in combination with other techniques, such as UV-
VissNI R spectroscopy, which is done at Roosevelt. A case
complexes will be described. The Mn(lll) ion has an unusual S = 1 ground state in each of these
complexes.

INOR 132
Transmetallation and oxygenation studies of O-ethyl-L-cysteinato complexes of Ni(ll) and Zn(ll)

Melissa L. Golden(l), mgolden@csufresno.edu, 2555 East San Ramon Ave. M/S SB70, Fresno CA
93740, United States . (1) Department of Chemistry, California State University Fresno, Fresno CA
93740, United States

The function of zinc fingers in cell growth and death has been shown to be inhibited by numerous
transition metal complexes.™ In order to determine the effect of transmetallation by nickel and the
mechanism by which Ni(ll) may displace Zn(ll), the complex bis(o-ethyl-L-cysteinato)zinc(ll), or Zn(cysE)s,,
was synthesized to mimic the ZnN,S, coordination site in zinc fingers.® Addition of NiCl, to Zn(cysE),
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results in a distinct color change, indicating the replacement of zinc with nickel. ESI-Mass Spectrometry
suggests the presence of several nickel cysteine aggregates including [Ni(Ni(cysE),),]*" and [Ni»(cysE)s]*
as the predominate species; whereas, the UV-Vis spectra are more consistent with the tri-nickel complex,
[Ni(Ni(Cys)2)2]2+. Nickel binding studies of the Ni(cysE), complex and oxygen reactivity studies exhibit
differences in comparison to other NiN,S, complexes containing tetradentate ligands. This is attributed to
the bidentate ligand. Upon exposure of Ni(cysE), to O,, initially the tri-nickel complex is formed after the
ligand is oxidized to the disulfide. The binding of Ni(ll) ions by 2 Ni(cysE), complexes is reversible;
eventually this leads to only sulfone and sulfoxides nickel complexes.
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INOR 133
Synthesis of novel imido-analogs of the oxygen evolving complex

Regina A Baglia'”, regina.baglia@temple.edu, 1901 N. 13th St, Philadelphia PA 19122, United States ;
Clifton Hamilton™; Michael J Zdilla®®. (1) Department of Chemistry, Temple University, Philadelphia
Pennsylvania 19122, United States

The oxygen evolving complex (OEC) of Photosystem Il catalyzes the splitting of water into molecular
oxygen and hydrogen during photosynthesis. The use of light by Photosystem Il and the OEC to provide
the energy to split water has resulted in the motivation to harness light for solar-powered hydrogen
production in pursuit of alternative renewable energy sources. While photosynthesis is well-studied, much
is still unknown about the mechanism of the OEC. The OEC consists of a metallocluster containing four
low-coordinate manganese ions in high oxidation states. Current molecular models consist of manganese
metalloclusters in high oxidation states with 6-coordinate ligands, leaving no room for water ligation.
While the OEC contains Mn atoms bridged by oxides, this research uses imides as bridging ligands due
to their ease of steric group modification. The protolysis of secondary amides by primary amines on
compounds such as [Mn(NRy),] (R=SiMe3) (1) results in dinuclear complexes with bridging amide ligands.
Further oxidation to imido-clusters is the current goal. The reactionof 1wi t h ani | i ne- produced L
phenylamidotetrahydrofuran bis(trimethylsilyl)Jamido manganese(ll)] (2). Several oxidation methods have
been employed with promising results, and characterization of the resulting putative Mn(lll)-imide
products will be discussed. Additionally, 2 has been identified as an intermediate in a reaction consisting
of 1 with N,N'-diphenylhydrazine that results in an amido-cluster, Mny( &N,Phy),( &N,Phy) (- €
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HNPh,),(THF),4 (3). This novel entry into low-coordinate clusters provides new possibility for development
of a new class of low-coordinate biomimetic models of the OEC.

INOR 134
Synthetic N3O and N,O ligand complexes as potential enzyme models

Suzanne E. Sherman®, sherman@ncf.edu, 5800 Bay Shore Rd., Sarasota FL 34239, United States . (1)
Division of Natural Sciences, New College of Florida, Sarasota FL 34239, United States

Many metalloenzymes and metal-activated enzymes utilize cis or fac coordination sites on the metal to
bind substrate and effect catalytic transformations. For example, oxalate oxidases and oxalate
decarboxylases contain manganese bound to three facial histidine residues, one glutamate, and two cis
water molecules. The coordinated water molecules are likely displaced by substrates during catalysis. To
structurally model the active sites of such enzymes, research with undergraduates in my laboratory, and
in collaboration with the Pecoraro laboratory at the University of Michigan, has focused on the synthesis
of several N3O and N,O multidentate ligands, with the goal of achieving adjacent coordination sites bound
by exchangeable solvent molecules. Metal complexes of 1,4,7-triazacyclononane-1-acetate, 1,4-
diisopropyl-1,4,7-triazacyclononane-1-acetate, and N,N-bis(3,5-dimethylpyrazolyl methyl)glycinate were
synthesized. The complexes were characterized by x-ray crystallography and other methods. Applications
of these complexes to modeling the active sites of manganese oxalate-degrading enzymes and the CO,-
fixing magnesium activated enzyme, rubsico, will be discussed.

INOR 135
Rational ligand design for the investigation of SOD reactivity

William C. Grau®, bgrauOB@gmall com, 1 Grand Ave., San Luis Obispo CA 93407-0402, United States ;
Philip J Costanzo( ), pcostanz@calpoly edu, 1 Grand Ave, San Luis Oblspo CA 93407-0402, Unlted
States ; Matthew C. Mackenzie™: Samuel I. Mann® ; Mallory L. McMahon'; Chad E. Immoos® . (1)
Department of Chemistry and Blochemlstry, Callfornla Polytechnic State Umversny, San Luis Obispo CA
93407-0402, United States

Metal-based catalysts have proven to be particularly useful in many pharmaceutical and industrial
processes. Optimization of these methodologies relies on the ability to modify the metal-ligand properties
in a systematic fashion. Employing simple imine
prepared. A diverse set of alkyne building blocks with different aliphatic and aromatic backbones and
various donor groups were employed to alter the electronics of various ligand systems. The prepared
ligands were then utilized to prepare Mn complexes to replicate superoxide dismutase (SOD) active sites,
and the resulting SOD activity was explored. The synthesis of these ligands, as well as their metals
complexes, will be presented. Preliminary data on the reactivity of metal catalysts will also be presented.

INOR 136
Bimetallic gold catalyzed oxidative couplings: Is two better than one?

Ekaterina Tkatchouk® ekat@caltech.edu, 10456 tennessee Los An eles California 90064, Umted
States ; Diego Benitez"; William E. Brenzovich Jr'?; Aaron D. Lackner®; Hunter P. Shunatona®; William
A Goddard 11I%; Dean Toste®. (1) Division of Chemistry and Chemical Engineering, California Institute of
Technology, Pasadena California 91125, United States (2) Department of Chemistry, University of
California, Berkeley, Berkeley California 94720, United States

Using DFT computations, we propose that binuclear Au(ll)-Au(ll) are key intermediates in Au catalyzed
oxidative C-C coupling reactions. While it is tempting to invoke a mechanism for reductive elimination
similar to that proposed for other transition metal complexes, our experimental and DFT studies suggest
that the key Ci C bond forming reaction occurs via a bimetallic reductive elimination process.
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The reaction is proposed to
proceed via a redox cycle involving the initial oxidation of mononuclear gold(l) to binuclear gold(Il) with
Selectfluor®. Ligand and halide effects played a dramatic role in the development of an exceptionally mild
catalyst system for addition to alkenes, suggesting that these in situ generated binuclear gold(Il)
complexes may allow for activation of bonds previously unreactive towards their cationic gold(l)
counterparts. We also studied the mononuclear monometallic reductive elimination as comparison for the
binuclear bimetallic case. Using the M06 functional, we predict a ~15 kcal/mol advantage for bimetallic
(vs. monometallic) Au reductive elimination.

INOR 137
Catalytic epoxidation of terpenes

Typhéne Michel®, typhene.michel@ch.tum.de, Lichtenbergstrasse 4, Garching Bavaria 85747,
Germany ; Jia 'Y Kwang(l); Daniel Betz?; Mirza Cokoja(z); Fritz E Kihn®®, (1) Department of Chemistry,
Chair of Molecular catalysis, Technische Universitat Minchen, Garching Bavaria 85747, Germany (2)
departement of chemistry, Chair of Inorganic Chemistry, Technische Universitat Minchen, Garching
Bavaria 85747, Germany

Terpenes, s uc h-pieese ol carnpbenes aresimportant ingredient of flavoring plants. They
are mainly used in fine chemistry and more particularly to synthesize flavor and fragrance compounds.
The drug industry also employs monoterpenes as starting materials. Their epoxide derivatives are also of
i nt er e spingne exidgis usdd to synthesize campholeic aldehyde, an intermediate in the synthesis
of sandalwood fragrance. There are few reports on the catalytic terpene epoxidation in homogeneous
phase, and they encounter several synthetic problems, such as the ready conversion of terpene oxides to
corresponding diols during the catalysis. In a comparative study, we present the epoxidation of
monoterpenes catalyzed by methyltrioxorhenium and several molybdenum complexes, as well as the
examination of the ideal reaction conditions. The optimization of the reaction conditions is conducted by
investigating the impact of the oxidant (H,O,, UHP and tert-butylhydroperoxide), solvent effects and the
influence of various Lewis base additives.

INOR 138
Ruthenium complexes with a chelating pyridinyl alcoholate ligand

José Cabrera®, jose.cabrera@carla-hd.de, Im Neuenheimer Feld 584, Heidelberg Baden-Wlrttemberg
69120, Germany ; Jbrg A. Schachner'”; Robin Padilla®; Peter Deglmann(z); Michael Limbach®®, (1)
CaRLa - Catalysis Research Laboratory, Heidelberg 69120, Germany (2) Molecular Modeling, GKC/M -
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G200, BASF SE, Ludwigshafen 67056, Germany (3) Basic Chemicals Research, GCB/C - M313, BASF
SE, Heidelberg 69120, Germany

Grubbs type ruthenium complexes have found wide application in metathesis reactions. However, the
development of new and latent catalysts for industrial applications remains a challenge. We targeted on
longevity and latency, properties, which are e.g. observed for the first and second generation catalysts of
former CIBA company, now BASF. This goal has been achieved by replacing one phosphine with a
chelating pyridinyl alcoholate ligand. We present an improved synthetic protocol to these complexes,
which to a certain extent have also been described by others, and compare their activity to commercially
available state-of-the-art catalysts in ROMP, CM and RCM reactions. In all of the mentioned reactions
there is at least one of our catalysts as potent as the state-of-the-art catalyst. Furthermore, we discuss the
mechanism on the basis of DFT and experimental results. Contrary to the accepted mechanism, our
investigations point to a different mode of initiation.

INOR 139
Hydrosilylation catalysis with first-row transition metal complexes

Jian Yang™, jiany@berkeley.edu, Tan Hall 581, Berkeley CA 94720, United States ; Meg Fasulo™; T.
Don TiIIey(l). (1) Department of Chemistry, University o