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Configuration of O and N atoms at three different times during the compression stage of
a cluster of 30 0> and 30 N2 molecules at an impact velocity of 12 kms1.
(see article by Gross and Levine).
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CHEMISTRY UNDER EXTREME CONDITIONS

STUDIED BY IMPACT HEATED CLUSTERS

A. Gross and R. D. Levine, The Fiitz Haber Research Center for Molecular Dynamics,

The Hebrew University of Jerusalem, Jerusalem 91904, Israel

Introduction

Recently, and much to our regret, the ‘Columbia’
space shuttle failed to survive the intense temperature
rise during its reentry to the atmosphere. Why did
the temperature rise so suddenly? We know how it
started — the shuttle met air while moving at a very
high speed. But air is not normally reactive, so how
did the high velocity with which the shuttle moved
activate the air and why is reentry accompanied by
loss of radio communications and by a characteristic
glow?

In the past, the systematic study of chemical reactions
that require very high activation ecnergies was
handicapped since the extreme conditions that are
required could not be achieved in a controlled and
reproducible fashion. In this short overview we
report on molecular clusters!, heated by impact at a
hard surface, as allowing experimental access to the
required conditions®*. In this approach, the cluster is
the medium within which chemistry is to take place.
The impact at a hard surface provides the ultrafast
heating, see figure 1.
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Figure 1. The temperature rise as a function of
time (in femtoseconds, fs, 1 fs=10"'* seconds) during
cluster impact. Computed for a cold cluster of 256
rar¢ gas atoms incident on a hard surface at a
hypersonic velocity. The temperature is computed
as the mean random kinetic energy per atom, Note
that for hypersonic impact heating is very rapidly
completed. The cluster will begin to fragment in about
200 fs. Adapted from ref., 4.

The proposed technique is simple to describe. A
fast moving cold cluster, generated by a supersonic
expansion'”, is directed towards a hard surface. As
the leading atoms of the cluster reach the surface
and rebound, the rest of the cluster is still moving
forward, so that high relative velocity between the
species in the cluster is achieved. The initially directed
velogity of the cluster is thereby randomized. During
the impact the cluster not only heats up, it also
experiences an ultra fast compression, as shown
in figure 2 (and on the front cover). Soon after
impact with the surface the cluster fragments and its
constituents scatter in all directions.
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Figure 2. Configuration of O and N atoms at three
different times during the compression stage of a
cluster of 30 O, and 30 N, molecules. The wall, not
shown, is at the left and the impact velocity is 12
kms!, Note the formation of NO and of transient
polymers.

The first question therefore is whether there is a stage,
between impact and fragmentation, where the cluster
is hot and compressed and whether there is sufficient
time for chemical reactions to take place within this
unfamiliar medium. That the hot cluster will expand
soon after the impact is beneficial because this isolates
the preducts from engaging in any further reaction. In
other words, fragmentation freezes the composition.
All of this was studied by Tamar Raz in her Ph.D.
work?*$,

Chemical Reactions under Extreme
conditions

For over two centuries chemists know that air does
not burn, That is, the reaction between molecular
nitrogen and molecular oxygen, N+ 0,—2 NO, does




not take place. It needs very high temperatures, as
inside an electric arc, to overcome the high energetic
threshold. .

Air burn is an example of a reaction requiring
extreme conditions because it is a four-center
reaction, predicted by the Woodward-Hoffmann orbital
correlations to have a high barrier’. Alternatively, it
can lead to electronically excited products.

In addition to electronic considerations, nuclear
dynamics also make a four-center reaction symmetry
disfavored. (‘Forbidden’ is too strong a word in
our permissive society). Consider, figure 3, an N,
molecule colliding at a high velocity with an O,
molecule. We need a high velocity to overcome the
high barrier to reaction. Fine; say that the reactants
crossed the barrier. The two NO molecules now need
to move apart. But to do so they need a relative
velocity in a perpendicular direction, a direction that
is parallel to the N-N or O-O bonds while the high

approach velocity is in the direction parallel to the .

N-O bonds, see figure 3. Four center reactions need
vibrationally excited reactants, so that the products
can recede from one another and they produce
vibrationally excited products, because the barrier
energy is transformed into product vibration.

OIQ
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Figure 3. The collision N,+0,—2NO when the atoms
are at a four center configuration. Shown as solid
arrows is the initial collision velocity. The light dashed
line i1s the axis along which the two NO product
molecules will separate.

e

If the air burn reaction, N,+0,—2NO, is to take place
efficiently within the suddenly heated cluster, we need
the hot cluster to persist for more time than just the

time needed for a single collision of the reactants.
First, the initially cold reactant molecules, N, or O, or
preferentially both, need to be vibrationally excited.
The N, or O, bonds are quite stiff so this, in itself,
requires a high velocity collision of the reactant with
some other molecule. Only then can the vibrationaily
excited molecules react with each other.
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Figare 4. The yield of NO, top panel, and ionic
species, bottom panel, vs. impact velocity after a
cluster of 30 N, and 30 O, molecules is heated
by impact. Note the copious ionization at impact
velocities above 30 Mach (10 kms'). This plasma
formation is the reason for loss of radio contact
immediately after a reentry of a satellite into the
atmosphere. Electron emission from impact heated
clusters has been observed in the laboratory of Hendell
and Even®.

Computer simulations show mdeed that air burn
can be induced by cluster impact®. In particular, the
simulations verify that the hot and compressed cluster
survives long enough for chemistry to be possible
within the cluster’. Computer simulations have their
limitations not the least of which is that the simulation
requires knowing the forces, not a trivial requirement
for open shell atoms, see figure 2 (and front cover) for




the unusual transient species that are possible for such
atoms. In figure 4 we therefore show the results of a
maximum enfropy computation, an approach favored
by our group in Jerusalem, for the yield of different
products vs. impact velocity for a cluster of 30 N, and
360, molecules. This alternative approach verifies the
high yield of NO, see upper panel of figure 4. At the
same time we can also use it to infer the contribution
of electronically excited species, including ions.

Light Emission

As in the sad last moments of ‘Columbia’ and
in other explosions we observe light emission.
Can our considerations explain this often observed
phenomenon?

During the collision with the surface the cluster
experiences an ultra fast compression. The internuclear
distances between the atoms very rapidly decrease.
When electronic energy levels (which are a function
of the internuclear distances) are rapidly changing
the electrons fail to follow the nuclei, so that the
Born-Oppenheimer approximation is broken. This can
lead to the formation of electronically excited species
that will emit light. In particular, if we take a cluster
of air {or a cluster that contains a few molecules of
nitrogen and oxygen embedded in rare gas atoms)
we expect light emission from electronically excited
- NO, N,, O, molecules because in a four center
configuration there are (comical) intersections of
potential energy functions so that clectronic state

changing is facile.

Furthermore, there can also be a structureless
IR/Visible emission due to collision induced effects.
In order to reduce the participation of electronically
excited states we chose to explore this mechanism
using a cluster containing a mixture of rare gas
atoms.

Collision Induced absorption in the region of the
far IR is well known for rare gas mixtures at room
temperatures and was extensively studied in the past,
in particular by Bar-Ziv and Weiss® at Ben-Gurion
University. It occurs when two chemically different
atoms collide. Such a collision between two dissimilar
atoms can be considered as a transient heteronuclear

diatomic molecule, which has a dipole moment,
lasting as Jong as the binary collision lasts. For us,
the collision is at hypersonic velocity so the spectrum
will extend to the near IR/Visible range*, as seen in

figure 5.
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Figure 5. The emission spectrum when a cluster of 128

Ne and 128 Ar atoms collides with a hard surface at

hypersonic velocities. Note that the emission extends

into the visible.

Summary

Chemistry under extreme conditions can be now
studied using impact heated clusters. We have
here discussed only one example, that of the
bimolecular N, +0,—»2NO reaction but other
interesting possibilities are clearly available. In
addition, the fleeting existence of the hot and dense
cluster opens up for exploration diverse aspects of the
chemistry and physics of high energy density matter.
Light emission due to the high relative velocities
within the cluster was vsed here as an illustration,
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Moulder of molecules:
maker of a Nation

As the first president of Israel, Chaim Weizmann played
a major role in shaping world history, but his chemical
contributions were also valuable, says Michael Sutton

namic editor who converced the Man-

chester Guardian from a local newspaper
into a national institution. He was also deeply
engaged with nacional politics. During World
War 1, he escablished a vical link berween
David Lloyd George, and an obscure Man-
chester chemist, Chaim Weizmann, This rela-
tionship affected the course of the war, and the
desriny of natiens far distant from the bloody
fields of Flanders. Weizmann’s crucial conrri-
bution to Britain’s war efforr gained him im-
poreant political contacts. Through them, he
infuenced the subsequent peace sertlement,
wich far-reaching tesults. His journey from a
petsecuted Jewish community in Tsarist Rus-
sia, via the chemical laborarories of Manches-
ter University, to the presidency of the newly-
founded state of Israel, is one of the most re-
markable stories of the past century.

Chaim Azriel Weizmann was born on 27
Novermnber 1874, in the small wwn of Morol,
in White Russia (now Belarus). His elementary
schooling took place within the Jewish com-
munity, but ac 12 years old he joined his Chris-
tian peers at the gymuasium (high school} in
nearby Pinsk. Though an outstanding siudent,
particularly in chemisiry, be could not gain ad-
mission to a Russian university. Instead, he
studied in Germany ~ fArst at Darmstade
{1893-94)}, then in Berlin (1895-98), where
he became interested in polyeyclic hydrocar-
bons. In Friebourg, Switzetland, he completed
his chesis on nitre-anthroquinone, receiving
his doctorate with highest honours in 1900.

As a privardozent {a licensed but unsalaried
turor) ar the Universicy of Geneva, Weizmann
continued to investigate aromatic compounds,
patenting several processes and selling them 1o
dye manufacturers. He also became prominent

C HARLES PRESTWICH SCOTT Was A DY-
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in the Zionist movernent. European Jews suill
endured discrimination, even under relacively
liberal regimes. In Russia, they suffered routine
intimidation and occasional massacres, While
many campaigned for civil rights and full so-
cial integration, others despaired of overcom-
ing the prejudices of their neighbours. Instead,
they dreamed of returning to-their historic
homeland of Palestine — then a thinly populac-
ed and badly governed sector of the crumbling
Ottoman Empire. Many Jews thoughe this
project both unrealistic and undesirable, but
Weizmann made it his life’s ambicion.

In 1904 he settled in Manchescer, where W,
H. Perkin headed an incernarionally famous
organic chemistry laboratory. Weizmann be-
carne a research fellow in 1905, and senior lec-
wrer from 1907. In 1906 he married Vera
Chatzmann, a Russian Jewish émigrée, whom
he had mer while she was a medical student in
Geneva, Weizmann supplemented his academ-
ic income by acting as a censulrant to local in-
duserialists, and patenting further chemical
discoveries. He alsc invesrigated the possibility
of using fermentation to produce induserially
useful substances, noting in 1912 thar the bac-
terium  Clostridiwm acerobutylicum converted
starch to a mixture of ethanol, acetone, and
buiyl alcohol. The process scemed of ne com-
mercial value — until the guns began firing in
1914,

Old-tashioned gunpowder produced heavy
smoke, preventing guaners from secing cheir
rargets cleatly, while betraying their own posi-
tion to the enemy. By the late 19th century,
several smokeless explosives were available, buc
the favoured propellant for rifle bullets and ar-
tillery projectiles was cordite. To produce it, a
mixture of guncotton (cellulose nitrate) and
nitroglycerine was made into a paste with ace-
tone and petroleum jelly, and extruded
through a dic. Before 1914, the acetone re-
quired was obrained through the destrucrive
distillation of wood. The supply was inade-
quate for wartime needs, and by 1915 Britain’s
generals were complaining of serious shell
shortages, ultimately due o the lack of acerone
for making cordite. Then Weizmann moved
inro the spotlight.

in 1914, Weizmann had offered his services
to the government, but received no response.
However, his fellow-Mancunian C. B Scor
knew Lloyd George, who headed che newly

created ' Ministry of Munitions from May
1915. They mer on 16 June, and Scort noted
in his diary: ‘Ac lunch told him a good deal

. dbout Dr Weizmann. He seemed interested,

and took me-afterwards to-see Dr Addison ac
the Munitions Office’.

Weizmann was summened to London for
meetings with Lloyd - George and Winston
Churchill (wha, as First Lord of the Admiralty,
was also concerned about the shell shortage).
They obtained laboracory facilities for Weiz-
mann at the Listerj Enstitute, and access (o in-
duscrial plant in’ Nicholsor’s gin distillery ac
Bow. Scon, full-scale acetone production began
at the Navy’s cordite factory at Poole, and even
larger “facilities’ were escablished in Canada,
wheze corn was plentiful. (By 1917 Britain was
very short of grain, and the Ministry of Muni-
tions asked schoolchildren to collect horse-
chestnuts, so that starch could be exrracred
from them to make acetone,)
~After another luach with Lloyd George on
23 March 1916, Scott wrote:

I had ar the cuwside 5 minutes w speak w him
about Weizimann who is much the most essen-
tial man in his department, who has worked so
far pracrically for nothing, whose innovative
genius bas nor only saved the couniry 9 or 10
millions in money, bur has secured it essential
munitions in quantiries otherwise uncheain-
able ar any price. He cannot go on any lenger
wirhoue somte security in the present and some
assurance of ar least a modest recompense in
the furure.

Weizmann was eventually paid, but he de-
clined any honouts or decorations. [nstead he
used the goodwill his work generared to ad-
vance the Zionist cause, for which the war had
ereated new prospects, In 1914, the Ottoman
Empire sided with Germany and Austria, and
against Russia, France and Brirain. A Turkish
army threatened the Sues canal, and the entire
Middle East became a bardleground. When
British croops under General Allenby caprured
Jerusalem in 1917, plans for the conquercd
territoties were already under discussion, in
anticipation of an allied vicrory. Those plans
were finalised and implemented by Lloyd
George, Pome Minister from 1916, and by
Churchill, the minister responsible for the
Middle Easc in Lloyd George's post-war cabi-
net. Both had worked closely with Weizmann
during the munitions crisis, and were con-
scious of how much Britain owed him.

Eventually, some order emerged from the
debris of che Ottoman Emnpire. Several govern-
ments and many interest groups were involved,
bur Bricain, whose troops controlled much of
the terticory when war ended, had a strong
{chough not decisive} voice in the setclemenc,




The Balfour Declzration of 2 November 1917
committed Brirain to ‘the establishment in
Palestine of a nacional home for the Jewish
people’ — though withour prejudicing ‘the civil
and religious rights of existing non-Jewish
communities in Palesting’. This controversial
document, which led eventually to the creation
of the state of Israel in 1948, has sometimes
been described as a reward o Weizmann for
his wartime services. Most histotians now deny
this, arguing that Britain’s desire for a reliable
ally in a volarile, but strategically vital region
was a more impartant factor. However, they
agree that Weizmann’s advocacy of the Zionist
project did influence government policy.

Weizmann made the mast of his apportuni-
ties. In 1918 he laid the foundation stone of
the Hebrew University in Jerusalem. In 1919,
he met with Ermir Feisal, whose successfis] re-
volt againsc che Turks had been assisted by
British weapons and money and the milirary
advice of T. E. Lawrence). Feisal accepted
Weizmann’s argument — thar European capiral
and technology could allow Palestine 1o sup-
port a much larger population, at a far higher
standard of living. Both men expressed the
hope that Jews, Muslims and Christians couid
prosper cogether in the land thac was holy to all
of them.

Sadly, this agreement was short-lived. Feisal
and his family came w believe chat Britain and
France had let them down during the power
struggles chac broke our when the Oroman
Empire collapsed. In recaliacion, they rejected
British plans for Palestine, and opposed furcher
Jewish immigration. British acrempts to main-
tain an even-handed policy antagonised all par-
ties, and Weizmann grew impatienc with the
inconclusive negotiarions. He always retained
strong ties with Britain, and did useful scientif
ic worlk for the government during World War
IL (His son Michael, a fight-licurenant in the
Royal Air Force, was killed in action in 1942
Nevertheless, Weizmann reluctandy accepted
that an independent Jewish Stace could only be
created with support from the US.

Weizmann campaigned vigorously for che

cause as president of the International Zionist
Association (1920-30, and 1935—46). His po-
litical acrivities interrupted, but never termi-
nated, his scientific work, From 1934, this was
centred in Palesrine, where he headed the
Daniel Sieff Institure for Chemical Research
(now the Weizmann Institute} ar Rehevoc.
However, he also maintained a private labora-
tory near High Holborn in London. When
this was destroyed by bombing early in World
War 11, the Ministry of Supply provided Weiz-
mann with another London laboratory for his
research, During this petiod, he worked on the
high-temperature cracking of petroleum to
produce aromatic hydrocarbons, with imper-
tang consequences for fuel technology, and for
organic synthesis in general — though the bene-
fits camne too lare o be of material use during
the war.

Weizmann also continued to seek fermenra-
tion reactions for making substances difficult 1o
synthesise by other means. This work con-
tributed o the British, and evenrually the
American, war effort by suggesting alternarive
routes for making butadiene and styrene (es-
sendal ingredients for synthetic rubber). In the
long term, Weizmann hoped that a chemical
industry based on finite petroleum resources
mighe eventually give way to one based on sus-
cainable fermentation processes. He saw this as
advantageous for the whole world, bur parcicu-
larly for nations lacking oilfields of their own.
The idea has undoubted merits, though eritics
tend to see it in the context of the conflicts be-
tween oil-tich Arab states and oil-poor Israel.
{Lionel Davidson explores is implicazions in a
fascinating novel, The sun chemis, which gives
2 readable account of Weizmann's life and
work.)

After World War I1, the situation in Pales-
tine became increasingly confrontational.
When survivors of Hitler's death camps soughe
o make a new home chere, Arab nationalists
denounced chem as  imperialist  invaders,
British rreops holding the balance came under
fire from both sides. In 1948, the United Na-
tiens divided the troubled territory into two

independent states, one predominandy Arab, [
the other mainly Jewish (though widx a sub- ‘
stantial Arab minoricy), The negotiations thar

produced this decision, and the consequences |
which followed from it, are too complex and
contentious to unravel here. But one face, at
lease, remains clear — Weizmann, the architecr -
and founding father of the stare of Israel, was

invited to become its first president, an office

he held with distinction until his deach on 9

November 1952, His contributions to chem-

istry were valuable, bur his role on the wider

stage of world history was of far greater signifi-

cance. His legacy, for good or ill, remains with

us, and will continue to do so for many years

to come.

Michael Sumon is sepiior lecturer in the history of
fdeas in the schaol of bumanities, University of
Northumbria NEt 85T,
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The 68" Meeting of the Israel Chemical Society

Was held on January 26-27, 2003 at the Dan Panorama Hotel in Tel-Aviv
Under the auspices of the Department of Chemistry,
Technion-Israel Institute of Chemistry

Organizing Committee
Shammai Speiser, Chairman, Noam Adir, Yehudit Dori,
Moris Eisen, Ilan Marek, Uri Peskin, Asher Schmidt, Chaim Yarnitzky

Opening Session

Shammai Speiser, Chair, 68th Annual Meeting of
the Isracl Chemical Society

Arnon Shani, President, Israel Chemical Society
Yitzhak Apeloig, President, Technion, Israel
Institute of Technology

Plenary Lectures

R.B. Gerber, The Hebrew University of Jerusalem
The surprising chemistry of noble gas atoms: new
reactions New molecules and new materials

E. Nakamura, University of Tokyo, Japan

Theory meets experiments - reaction pathways of
organometallic reactions :

Y. Apeloig, Technion-Israel Institute of Technology
Low-coordination silicon compounds. Interplay and
synergism between experiment and theory

A, Nitzan, Tel Aviv University

How molecules conduct

J. Knoester, University of Groningen, The
Netherlands

Chlorosomes and amphi-pipes: natural and synthetic
cylindrical exciton systems for light-harvesting

A. Ciechanover, Technion

Why we build and destroy our proteins all the time,
and why when this does not happen we get damn
sick: on the dynamics of protein turnover and
pathogenesis of diseases
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H.W., Spiess, Max-Planck-Institut for
Polymerforschung, Germany

Supramolecular structure and function from solid
state NMR

Parallel Session $1: Electrochemistry

_ E. Gileadi, Tel Aviv University

Thermodynamics and kinetics of upd of lead on silver
and gold

E. Peled, Tel Aviv University

Water management and recycling in a pump free
micro direct methanol fuel cell (DMFC)

D. Laser, Rafael Lid.

Reducing the leakage current and self-discharge rate
of rutherium oxide based electrochemical capacitors
by using alkaline solutions

0. Lev, The Hebrew University of Jerusalem
On-line electrochemical flow cell mass spectrometry

Parallel Session $2: Organic Chemistry A

Z. Rappoport, The Hebrew University of Jerusalem
Stable enols of carboxamides

C. Denekamp, Technion-Israel Institute of
Technology

Using mass spectrometry to gain insight into
non-covalent interactions




J. Becker, Ben Gurion University of the Negev
Anodic oxidation of saturated and unsaturated
organosilicon derivatives

R. Schultz, Bar Ilan University

Ligand substitution reactions of the

CpMn(CO) (cyclohexane) transient intermediate

Parallel Session S3: Molecular Spectroscopy,
Photochemistry and Laser Chemistry

D.H. Levy, University of Chicago, USA

Biological molecules in the gas-phase: urocanic
acid. coumaric acid, and anthranilic acid

Z. Amitay, Technion-Israel Institute of Technology
Femtosecond coherent control of small molecules
and information processing

Y. Prior, Weizmann Institute of Science

Preparation of vibrational wavepackets by shaped
Jfemtosecond pulses

S. Rosenwaks, Ben Gurion University of the Negev
The chemical-oxygen iodine laser: exploitation of the
magic oxygen singlet delta molecule - a status report

Parallel Session S4: Structure and Function of
Biomacromolecules

A. Albeck, Bar Ilan University

Structure and energetics of hydrogen bonds in
proteins. A computational study of the
Aspi02--His57 diad in serine proteases

0. Almog, Ben Gurion University of the Negev

The crystal structure of a novel small heat-shock
protein

M.H. Glickman, Technion

A gated channel controls proteolytic specificity of the
proteasome

Parallel Session S$5: Chemical Education

G. Ashkenazi, The Hebrew University of Jerusalem
Molecules & ions: redefining concepis through
experiment and molecular visualization

Y. Dori, Technion-Israel Institute of Technology
Developing and assessing higher order thinking
skills in technology-enviched high school chemistry

M. Winnik, Ben Gurion University of the Negev
Learning stereochemistry with a CAl program

N. Barnea, Ministry of Education

Innovations in teaching and assessing advanced high
school chemistry : !

M. Carmi, Weizmann Institute of Science

Becoming chemistry teacher-leaders: change of
beliefs and behavior

I. Zohar, Mae Boyar High School

Website for high school chemistry teachers

Parallel Session S6: Theoretical Physical
Chemistry

E. Rabani, Tel Aviv University

Drying mediated self-assembly of nanocrysials on
surfaces .

E. Pollak, Weizmann Institute of Science
Experiment and theory on activated surface diffusion
B. Segev, Ben Gurion University of the Negev
Dominant channels of vibronic transitions in
molecules with several identical modes

D.J. Tannor, Weizmann Institute of Science
Optimal control of the nonlinear Schroedinger
equation: application to loading a BEC in an optical
lattice

A. Wilson-Gordon, Bar Ilan University

Theory of electromagnetically induced absorption

Paraflel Session S7: Organic Chemistry B

R. Neumann, Weizmann Institute of Science

New opportunities in catalysis by polyoxometalates
D. Shabat, Tel Aviv University

Towards selective chemotherapy in cancer treatment
M. Srebnik, The Hebrew University of Jerusalem
Stereoselective synthesis of vinylphosphonates from
I-alkynylphosphonates and titanium, zirconium and
boron reagents: SAR of MMP-2 inhibition

S.E. Biali, The Hebrew University of Jerusalem
Methylene functionalization of calix{4]avenes




Parallel Session $8: Nano- and Surface
Chemistry

I. Rubinstein, Weizmann Institute of Science
Template deposition of novel nanomaterials

H. Rapaport, Ben Gurion University of the Negev
Designing ordered peptide assemblies at interfcases
C.N. Sukenik, Bar Ilan University

Organic and inorganic thin films

A. Zaban, Bar llan University

Electron lifetime in nanocrystalline Ti0, dye
sensitized solar cells

Parallel Session M1: Organic Chemistry C

S. Rozen, Tel Aviv University

Novel reactions in organic chemistry;

starting point: F,

D. Kost, Ben Gurion University of the Negev

Novel ligands for penta coordinte siliconium and
hexacoordinate silicon complexes

C.M. Barzilay, The Hebrew University of Jerusalem
Tunable reactivity in a specific substrate:
bicyclopropylidene as a versatile building block

M. Kaftory, Technion-Israel Institute of Technology
Organic chemistry in the solid-state

Parallel Session M2: Molecular Electronics
and Optoelectronics

AP, de Silva, Queen's University, Ireland

Designer molecules for luminescent signalling

E. Keinan, Technion-Israel Institute of Technology
Nanoscale programmable computing machines made
of biomolecuiles

Y. Eichen, Technion-Israel Institute of Technology
Bio-inspired m-conjugated electronic materials

J. Zyss, Institut d'Alembert, France

Advances in polymer based microlasers: materials,
elaboration technologies and physical properties

Parallef Session M3: Physical and
Computational Characterization of Biological
Systems

N. Ben-Tal, Tel Aviv University

A putative molecular-activation switch in the
transmembrane domain of ERBB?

G. Navon, Tel Aviv University

Microscopic and spectroscopic MRI

H. Azhari, Technion-Israel Institute of Technology
Ultrasonic imaging and beyond

L Kustanovich, The Hebrew University
Electrostatic potential and antimicrobial
dermaseptin activity

A. Shurki, University of Southern California, USA
Steric contribution to enzyme catalysis -

myth or reality?

Parallei Session M4: Chemistry Related
Hi-Tech and Start-Ups

D. Vilenski, Applied Materials Israel
Academy and indusiry,

collaborators or competitors ?

M. Orenstein, Technion

The optical chips (integrated optics) era - material
and physical effects considerations

Y. Nemirovsky, Technion

From micromachining processes to
micro-electro-mechanical systems

N. Lipkin, Lambada Crossing
Continuous index infrared notch filter for
atmospheric CQ, suppression

Parallel Session MS:; Materials and Surfaces

B. Tsukerblat, Ben Gurion University of the Negev
Exchange anisotropy in orbitally degenerate metal
clusters-prospects for single molecule magnets

M. Polak, Ben Gurion University of the Negev
Model calculations of interatomic mixing and
demixing phenomena observed for ultrathin Cr films
deposited on Fe(100)




I. Lubomirsky, Weizmann Institute of Science
Electrical and mechanical properties of
nanocrystailine self-supported BaTiO; membranes
M. Urbakh, Tel Aviv University

A new look at dynamic force spectroscopy of
adhesion bonds

Parallel Session M6: Medicinal Chemistry

B. Fischer, Bar Ilan University

Molecular recognition - the basis for drug design

C. Gilon, The Hebrew University of Jerusalem
Discovery of peptido- and proteinomimetic drug leads
using cyclic peptide spatial libraries

A. Goldblum, The Hebrew University of Jerusalem
Finding many needles in the haystack of chemistry
A. Tovi, Novetide Ltd. '
Peptide pharmaceuticals and the trends in the
pharmaceutical market

Parallel Session M7: Novel Experimental
Chemical Physics

G. Haran, Weizmann Institute of Science

Observing single protein molecules

as they fold and unfold ‘

Y. Manassen, Ben Gurion University of the Negev
Single spin detection with the scanning tunneling
microscope

S. Vega, Weizmanu Institute of Science

Proton NMR of solids using asynchronous spin and
space rolations

E. Kolodney, Technion

Implanting atomic ions info surface adsorbed
Sullerenes: the single collision formation and
emission of endohedral complexes

164 posters were also presented at the meeting.




Presentation of the Israel Chemical Society 2002 Prizes

The Israel Chemical Society Medal is herby awarded to
Prof. Ada Yonath, from the Weizmann Institute of Science

Professor Ada Yonath is the
pioneer and world leader
in the study of ribosome
¥y structure and function. The
B® ribosomes, which can be
| regarded as the cell’s “protein
factory”, are intracellular
organelles that translate the
genetic code and express it in the proteins of the
living cell. Yonath is the first to have successfully
accomplished the goal of crystallizing ribosome
subunits and analyzing their three-dimensional
structure by X-ray crystallography methods. Over
two decades ago she took upon herself a mission that
was considered absolutely impossible. Owing to her
tireless perseverance and devotion to her purpose - and
despite the skepticism of the world’s best scientists as
to her chances of success - she has attained impressive
and extraordinary achievements. Studies performed in

her laboratory on the structures of ribosome complexes
with various antibiotic drugs have contributed to
the understanding of the antibiotics’ mechanism of
action. These findings have aroused excitement both
in academic circles and within the pharmaceutical
industry, as they pave the way for rational design of
new antibiotic drugs.

Prof. Yonath serves as the director of two research
centers at the Weizmann Institute, and also heads
a unit for ribosome research at the Max Planck
Institute in Germany. She is a member of the Israel
Academy of Sciences and Humanities. Her numerous
awards include the 2002 Isracl Prize in Chemistry,
the first European Crystallography Prize, Certificate
of Distinction from the U.S. National Institutes of
Health, the Kolthof Award for Outstanding Research in
Chemistry from the Technion, the Kilby Intermational
Award, the Harvey Prize for Natural Sciences, and
the F.A. Cotton Medal.

Prof. Yitzhak Apeloig, from the Technion
is awarded the Israel Chemical Society Prize for the year 2002.

Yitzhak Apeloig is a Professor
in the Faculty of Chemistry
at the Technion - Israel
Institute of Technology, and is
currently the President of the
Technion. He did his Ph.D.
with Professor Zvi Rappoport
LR of the Hebrew University of
Jerusalem in the field of solvolytic generation of
vinyl cations. He pursued his postdoctoral studies
with Prof. P.v.R. Schleyer at Princeton University
in collaboration with Prof. J.A. Pople of Carnegic
Mellon. In 1976 he joined the Technion faculty.
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Professor Apeloig was one of the first experimentalists
to recognize the vast potential of ab initio quantum
mechanical calculations for organic chemistry. Soon
after joining the Technion he succeeded in bringing
together a unique combination of experimental
techniques and theoretical prowess to solve challenging
problems in the area of reactive species in silicon
chemistry. These species included: doubly- and
triply-bonded silicon compounds, divalent silicon
compounds (silylenes), silyl cations and anions.
Apeloig’s theoretical and experimental work has
played a pivotal role in developing a fundamental
understanding of organosilicon chemistry. Based




on his own theoretical predictions, he was the first
to detect experimentally (in cooperation with Prof,
Helmut Schwarz of Berlin), molecules containing
carbon-silicon triple bonds — one of the “Holy Grails”
of silicon chemistry. He edited (with Z. Rappoport)
four volumes on organosilicon compounds, which are
the authoritative books in the field. Apeloig is also
renowned for his seminal discoveries in hydrocarbon
chemistry, dealing with small ring compounds and
reactive intermediates such as carbocations, carbenes
and free radicals.

Yitzhak Apeloig is being honored with the Israel
Chemical Society Award 2002 for his imaginative
implementation of quantum mechanical calculations,
providing elegant examples of the germination of ideas
for experiments that have lead to the discovery of new
chemistry. His research has convincingly exemplified
the synergistic use of theory and experiment as an .
effective way to discover and explore chemistry,
setfing an example to many others. His work has
played a pivotal role in developing a fundamental
understanding of organosilicon chemistry. He is arole
model for modern physical organic chemists.

Prof. Abraham Nitzan, from Tel-Aviv University
is awarded the Israel Chemical Society Prize for the year 2002.

Abraham Nitzan is a Professor in
the Tel-Aviv University's School
of Chemistry. He was a Ph.D.
student with Professor Joshua
Jortner of same University.
f As a post-doc he worked on
non-linear kinetics and imagined
in theory some very simple
systems of interesting behavior.
They were later studied experimentally and his
predictions were confirmed by measurements.

He opened the theoretical field of surface enhanced
electromagnetic processes at surfaces. His work was
fundamental in explaining the electromagnetic origin
of the so-called Surface Enhanced Raman Effect.
He predicted unusual electromagnetic phenomena
at metal surfaces. Many of these predictions
inspired experimentalists to look for, and find, the
predicted effects. Likewise, the surface-enhanced
photochemistry was first predicted by Nitzan and
verified experimentally shortly thereafter. This
work was carried over to studies of electromagnetic
phenomena involving clusters and small particles,
and has lead to the explanation of the apparently
anomalous dependence of the ionization potential
of cluster on size.

Much of Nitzan's recent work focuses on transport
phenomena involving charge carriers in molecular
environments. One facet of this research is his studies
of ionic transport in polymer ionic conductors,
which have lead to the development of the dynamic
percolation theory that provided the first theoretical
framework for analyzing transport in such systems,
and to the more recent studies designed to enhance
understanding on ion transport through membrane
channels. Another facet is his research in the area of
molecular electronics, where placing molecules instead
of conventional conductors and semi-conductors in
nano-scale electronic devices presents new theoretical
and experimental challenges. Nitzan's recent and
ongoing studies on the electronic structure, charge
transfer properties, energy transfer and relaxation
and capacitive properties of molecules connected to
conducting leads are in the forefront of this research,
and has already lead to new fundamental discoveries
on the nature of electron transport of such junctions
and on the role played by dephasing and thermal
relaxation in such transport processes,

Abraham Nitzan was found worthy for the Israel
Chemical Society Award 2002 for constructing new
theories of particular practical consequences.
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Mrs. [lana Zohar, The Mey Boyer High School in Jerusalem
is awarded the Israel Chemical Society Outstanding Chemistry Teachers Prize for 2002

for her outstanding leadership in the chemistry
teachers' community, her original approach to
chemistry teaching, and her unique accomplishments
in endearing the subject of chemisiry to generations
of pupils and to fellow teachers.

Ilana Zohar has been teaching chemistry for 25 years
in the Mey Boyer High School in Jerusalem. She
developed unique teaching materials in two areas:

L. Iniroduction of computers in teaching, using Power
Point techniques, for various subjects, and making it
available to all the teachers in the country by placing
the material on the website she maintains, and by
organizing advanced courses for teachers.

2. Development of original teaching programs in
the context of the experimental program "research

chemistry”, and making laboratory studies more
available to various high schools.

Mrs. Zohar has been involved, for quite a number of
years, in changing the atfitude to chemistry and making
it more acceptable among pupils and teachers. This
was accomplished by organizing a series of lectures
by academic people in Jerusalem (in cooperation with
Prof. Danny Mandler from the Hebrew University),
developing laboratories for pupils and for science
oriented youth, teaching chemistry for teachers from
other areas, and organizing courses for teachers to
learn about novel areas in chemistry.

This versatile activity shows her love for the subject
of chemistry and her dedication to share this love
with her pupils and fellow teachers. All these activities
constitute a unique contribution to chemistry teaching
in high schools all over the country and therefore the
committee decided to award her the ICS prize for the
Outstanding Chemistry Teacher for 2002.

Dr. Eran Rabani, Tel-Aviv University
is awarded the Israel Chemical Society Young Chemists Prize for the year 2002

For his achievements in the theoretical study of the
electronic and sfructural properties of nanomettic

systems and for developing novel computing methods
for dealing with quantum liquids.
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Prizes awarded by the Chemistry
Departments

to their outstanding graduate students.

Ben-Gurion University, Chemistry Department,
The Ruth and Milton Orchin Prize was awarded to
Galina Temchin, working under the supervision of
Prof. Shmuel Bitner, on "Preparation, characterization
and unique properties of quinonic systems.

Weizmann Institute, Faculty of Chemistry

The Prize was awarded to Hagit Affek, working
under the supervision of Prof. Dan Yakir, on "Tsoprene
emission from plants: physiological role and isotopic
composition”.

Tel-Aviv University, School of Chemistry

The Jortner-Levine Prize was awarded to
Avi Weissberg, working under the supervision of
Dr. Moshe Portnoy, on "Catalytic applications of
double-prongued ligands bound on solid supports".

The Hebrew University, The Institute of Chemistry
The Jortner-Levine Prize was awarded to Yigal Lilach,
working under the supervision of Prof. Micha Ascher,
on "Reactions of electronically excited molecules
on interfaces".

The Technion, Faculty of Chemistry

The Prize was awarded to Shay Tal, working under the
supervision of Prof. Yoav Eichen, on "Preparation and
characterization of bio-inspired electronic materials”.

The Lise Meitner-Minerva Junior Award
for 2002/3 was awarded to:

Arie Landau for the development and application
of the “intermediate Hamiltonian" procedure, which
broadens the scope of the "coupled cluster” method
and increases its accuracy”, (A. Landau, E. Eliav and
U. Kaldor, "Intermediate Hamiltonian Fock-space
Coupled-cluster Method", Advances in Quantum
Chemistry, 39, 171-88 (2001)). and to:

Sam P. de Visser for demonstrating that the active
species of the cytochrome P450 can act as a chameleon
oxidant - its properties and reactivity pattern depending
on its protein environment, and thus providing
insight into the manner which an enzyme can tune its
selectivity. (S. P. de Visser, F. Ogliaro, K. Sharma and
S. Shaik, "What Factors Affect the Regioselectivity
of Oxidation by Cytochrome P450? A DFT Study of
Allylic Hydroxylation and Double Bond Epoxidation
in a Model Reaction (J. Amer. Chem. Soc. 124,
11909-11826 (2002)).

Prizes to Outstanding High School students

The Itan Peled Prize for an industrially oriented study
was awarded to Hadil Fanous, from the Orthodox
School in Ramla, working under the supervision of the
teacher Mr. Monzer Zabana and of Dr. Hagai Cohen
from the Weizmann Institute of Science, on "The
influence of the crystal structure of polypropylene on
its mechanical properties”,

The Prize for the Outstanding Project was awarded
to Melina Wahab from the Orthodox School in
Ramla, working under the supervision of the teacher
Mr. Monzer Zabana and Dr. Hagai Cohen from the
Weizmann Institute of Science, on "Characterization
of adsorption of organic molecules on GaAs".




The Schmidt Prize

The Schmidt Prize, for the best thesis in Chemistry
was awarded in a ceremony that took place at the
Schmidt Auditorium of the Weizmann Institute of
Science, on Dec 19 2002. The recipients were:

Dr. Michal Lahav, who did her Ph.D. under the
supervision of Prof. Itamar Wilner at the Hebrew
University on:

"Functional surfaces as a basis for developing
electronic and opto-electronic devices based on
molecular and micro-structural components".

and

Dr. Idith Tshuva, who did her Ph.D. under the
supervision of Prof. Moshe Kol at

Tel-Aviv University on;

"Ligand complexes of amine-phenolates and light
trangition metals: coordination chemistry and catalysis
m olefin polymerization".

Other Prizes and Honors

Prof. Gil Navon , School of Chemistry, Tel-Aviv
University, was designated as a Fellow of the
International Society of Magnetic Resonance in
Medicine for his significant contribution to the Society
in fulfilling its scientific and educational mission.
Prof. Moshe Narkis, Faculty of Chemical
Engineering, Technion, was inducted as a Fellow of
the Division of Polymeric Materials, Science and
Engineering of the American Chemical Society, for
his outstanding contributions in various aspects of
plastics engineering.

Annual Meeting of the Israel Polymer and
Plastics Society

The 31% Annuat Meeting of the Israel Polymer and
Plastics Society was held on December 16th 2002, at
the Weizmann Institute of Science. The Meeting was
dedicated to the memory of Prof. David Vofsi, who
was a past President of the Society and the founder
and director of the Plastics Research Department at
the Weizmann Institute.

The Meeting was opened by the Chairman of the
QOrganizing Committee, Prof. Yachin Cohen, from the
Technicn, followed by greetings from the President of
the Society, Dr. Amos Ofir from Shenkar College.
Zvi Zur, from Makhteshim, a long time friend and
colleague of David Vofsi, reminiscened about Vofsi's
life from his student's days until his last days, and his
accomplishments in applied research at the Weizmann
Instimte and in industry.

Three plenary lectures followed. They were delivered
by Prof. Amon Siegmann from the Technion, Prof.
Hana Dodiuk-Kenig from Shenkar College, and Prof.
Avraham Domb from the Hebrew University.

Moshe Goren, was awarded Honorary Membership
of the Soctety, for his achievements in Carmel Olefins
and his contributions to the Society.

In the afternoon the Meeting was split into four
parallel sessions:

Lectures by Alumni of the

Plastics Department of the WIS,

New developments in polymer science.

Technical advances in the polymer figld.
Nano-technology in composite materials.
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ERNST DAVID BERGMANN (1903-1975)

Bob Weintraub, Director of the Libraries, The Negev Academic College of Engineering, Beersheva and Ashdod bob@nace.ac.il

Emst David Bergmann was
born in Germany into a Zionist
family. His father, Judzh
Bergmann, was a well-known
rabbi and writer on Jewish
subjects. Emst Bergmann
earned the doctorate in 1927
; under the supervision of Prof.
W. Schlenk at the University of Berlin and continued
on the staff. Together Bergmann and Schlenk
wrote the two volume Ausfiihrliches Lehrbuch der
Organischen Chemie. The first volume came out in
1932 and the second in 1939. Because he was a Jew,
Bergmann’s name was deleted from the title page of
the second volume.
In 1933 Bergmann moved to London where he started
a long and close association with Chaim Weizmann.
He turned down an offer of a position at Oxford
from Sir Robert Robinson. Bergmann told Robinson
that he was finished with Europe and that his place
was in the Jewish Homeland. Years later Robinson
recalled with anger that nobody had ever before
turned down a scientific appointment at Oxford.
Bergmann accepted the position for the planning and
a year later as Scieniific Director for the future Daniel
Sieff Research Institute in Palestine, later part of the
Weizmann Institute of Science,

Weizmann, in recalling Bergmann:

"He entered with the utmost enthusiasm into my plans
for the Sieff Institute. I remember a conversation
I had in Paris not long after, with Willstitter and
Haber, with Bergmann present. He developed before
them his plans for work in the Institute which was
then nearing completion. The two eminent scientists
listened very attentively, and then Willstétter asked
me ironically: "How many floors has the Daniel Sieff
Institute?" To which I replied: "As far as I know it
will have two floors.” "Well," said Willstitter, "you
had better build a skyscraper if you wish to carry out
the program Bergmann has outlined to us." (Trial and
Error, 1950)

Bergmann arrived on January 1%, 1934, in Palestine
and worked at the Sieff Institute until the period
of World War II. He then participated in defense
related projects in France, England and in the
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United States. This included the development
together with Chaim Weizmann of the catarole
process (catalytic aromatization of olefins, by
high-temperature cracking) and the production of
monomers necessary for synthetic rubbers from
agricultural raw materials.  Bergmann returned to
Rehovot in 1946 and stayed on at the Weizmann
Institute of Science until 1952 at which time he
accepted the appointment to a chair of Organic
Chemistry at the Hebrew University of Jerusalem,
Israel. In the years 1952-4 he also lectured and
directed graduate students at the Technion.
“Ben-Gurion, the charismatic leader, was supported
by Bergmann, a visionary scientist, and by Peres, an
indefatigable, resourceful, and creative politician and
executive. The presence of these three individuals at
that particular time and place made the Israeli nuclear
project possible. To the extent that one can make
such historical judgments, it can be said that, in the
absence of any one of these three men and without
their unique collaboration, there would not have been
an Israeli nuclear project. Other people helped and
made important contributions, but the primary credit
belongs to these three.

By 1948, Professor Bergmann was already a
well-established organic chemist. Since the mid-1930s,
he had been a protégé of Chaim Weizmann...but
in the late 1940s became increasingly drawn to
Ben-Gurion’s conviction that science and technology
were critical for Israel’s future. Indeed, Bergmann fit
Ben-Gurion’s ideal of a scientist: one who did applied
rescarch in the service of the Zionist revolution. In
August 1943 Ben-Gurion appointed Bergmann as
the head of the scientific department of the newly
founded Israel Defense Forces, and three years later
he became the prime minister’s scientific advisor
at the Ministry of Defense. Although Bergmann is
best known today as the father of the Israeli nuclear
program - he founded the Isracl Atomic Energy
Commission in 1952 and shaped its early activities
- his contribution to the establishment of Israel’s
Chemical and Biological Warfare capabilities was
even more crucial.” (A. Cohen: Israel and the Bomb,
1998, and Nonproliferation Review, 2001). Cohen
emphasizes “Bergmann’s decisive role in convincing
Ben-Gurion that nuclear energy might be the key for




the survival and prosperity of Israel, because nuclear
technology would create unprecedented options for
both civilian and military applications.”

Emst David Bergmann is recognized as the father
and the Dean of Organic Chemistry in Israel. (D.
Ginsburg, Israel J. Chem., Vol 1, 1963, and S. Rozen,
J. Fluorine Chem., 1998). Bergmann’s chemical
work covered wide areas, including the synthesis
and properties of polycylic aromatic compounds and
of fulvene derivatives, carcinogenic agents, organic
compounds of alkali metals, addition of sodium to
double bonds, determination of structures from dipole
moments, molecular rearrangements, photochemistry,
synthesis in chloroamphenicol series, insect chemistry
and insecticides.

Prof. Shlomo Rozen (one of Prof. Bergmann’s last
students):

“However, during most of his active life his chief
inerest has been in fluorine chemistry and
fluoro-derivatives of many important metabolic
intermediates. Already in the early 50°s he investigated
the action of S-fluorotryptophan on Escherichia
coli, studied the preparation of a-fluorocarboxylates
and pyruvates and their enolization; looked on
the mechanism of poisoning by fluoroacetates and
higher alkyl fluoroalkanoates; and prepared a series
of fluorinated aromatic amines and trifluoroethanol
detivatives. Bergmann also studied in detail the
infrared spectra of fluorinated compounds especially
fluoropyruvates and many condensations of
fluoroacetic acid. His contribution to fluorine
chemistry continued with development of many new
reactions with silver fluoride, perchloryl fivoride,

fluoromalonates and many types of fluorcheterocycles.
The so-called Yarovenko reagent was intensely utilized
in his laboratory for making novel fluoroamino acids
including fluorinated mevalonic acid derivatives.
Fluoropolycyclic carcinogens and: fluorophosphorous
compounds were also made. In the 60°’s Bergmann
continued to work on fluoroamino acids but developed
also the chemistry of fluorcoxaloacetates with which
he prepared a series of new compounds. Toward the
end of the decade experimentation with trifluoromethyl
hypofluorite had also started and several highly
interesting results were recorded and published.”
Prof. Bergmann published more than 500 scientific
works.

The library of the Negev Academic College of
Engineering in Beersheva is honored to hold the
chemistry books from Prof. Bergmann’s own
collection, including two books which he wrote
himself, The Chemistry of Acetylene Compounds
and Isomerisation of Organic Compounds. It is a
powerful and poignant tribute to his life’s work that
these copies are on a library shelf in Israel with the
name Ernst David Bergmann undeleted from the title
pages.

E. D. Bergmann’s concluding remark in Jerusalem
to the 1970 Conference that he chaired jointly with
Bernard Pullman, “Aromaticity, Pseudo-Aromaticity,
Anti-Aromaticity”:

“Talso hope that you have found the air of Jerusalem
scientifically stimulating; it has always been a city
of thinkers and prophets, who also believed that their
predictions were experimentally verifiable,”




LycoRed Natural Products Industries, Ltd., Beer Sheva

Morris Zilkha, Manager

LycoRed Natural Products Industries, Ltd. is a
subsidiary company of Makhteshim-Agan Industries,
Ltd. LycoRed specializes in research and development
of natural phytochemicals with proven biological
activity.

Twelve years ago, LycoRed’s management realized
the potential of Lycopene as both a nutrient and a
natural food color, and launched a multidisciplinary
project to produce it. Since the tomato is the main
source of Lycopene in nature, it was the raw material
that was used to produce it. However, the conventional
tomato contains less than 100 ppm of Lycopene.
Therefore the first stage of the project was to develop

hybrid tomato cultivars containing more than twice as
much Lycopene than conventional varieties.

In parallel to breeding high-pigment tomatoes, a
proprietary industrial process was developed for
Lycopene production. The process was based on
conventional unit operations approved and used by
the food industry. Only physical and mechanical
methods were employed and chemical reactions were
avoided.

The production is done in a modemn plant under strict
quality control. LycoRed has GMP and ISO 9002
certifications.

Ernst David Bergmann (1903-1975)

Bob Weintraub, Director of the Libraries, The Negev Academic College of Engineering,

Beersheva and Ashdod bob@nace.ac.il

Ermnst David Bergmann was born in Germany. In 1927
he eamed the doctorate under the supervision of Prof.
W. Schlenk at the University of Berlin, where he
stayed on the staff. In 1933 he left Germany and
went to England where he started to work together
with Chaim Weizmann on the planning of the Daniel
Sieff Institute, later part of the Weizmann Institute
of Science, and accepted the position as its Scientific
Director. He was engaged in defense related activities
during the second world war in France, England, and
the United States. After the war, he returned to the
Weizmann Institute where he remained until 1952, at
which time the accepted the appointment to a chair
of Organic Chemistry at the Hebrew University of
Jerusalem.
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Bergmann worked with David Ben-Gurion and
Shimon Peres on the Israel nuclear project. He was
head of the scientific department of the newly founded
Israel Defense Forces, became the Prime Minister’s
advisor at the Ministry of Defense, founded the
Israel Atomic Energy Commission, and worked to
establish Israel's chemical and biological warfare
capabilities,

Bergmann is recognized as the father and Dean
of Organic Chemistry in Israel. His chemical
research covered wide arcas, with his main interest
having been in the areas of fluorine chemistry and
fluoro-derivatives of metabolic intermediates.




Nanobioelectronics: Where Electronics and Biotechnology Meet

Itamar Willner, Institute of Chemistry, Hebrew University, Jerusalem

Bioelectronics is a rapidly progressing interdisciplinary
research field that aims to integrate biomaterials
and electronic elements into functional devices.
Biomaterials exhibiting evolution-optimized binding,
catalytic and transport properties, exhibit nanometric
dimensions and can be tailored by genetic engineering
and chemical means. The integration of the
biomaterials with electronic elements such as
electrodes, field—effect transistors and piezoelectric
crystals yields hybrid bicelectronic systems that may
function as biosensors, biofuel cells or electronic
circuitry.

A major obstacle in the area of bioelectronics is
the lack of electrical communication between the
biomaterial components and the electronic elements.
Electrical communication that is essential for the
functional operation of the bioelectronic systems is
accomplished by the nanoengineering of biomaterials
by chemical methods and the immobilization of
biomaterials on surfaces in tailored, predesigned
architectures.

A major focus in bioelectronics is the development
of biosensors as sensitive and specific detection
devices. Electrodes functionalized with enzymes,
antigens/antibodies or nucleic acids may act
as functional sensing unmits for the respective
enzyme-substrate, the complementary antibody or
antigen, or the complementary DNA. We address the
electrical contacting of enzymes with electrodes by the
surface-reconstitution of the respective apo-proteins
and by implanting a single gold nanoparticle into
the protein structure. The ultrasensitive detection
of DNA is exemplified by the development of
bioelectrocatalytic amplification paths. The electrical
and optoelectronic detection of DNA on electrode
surfaces is discussed. Specifically, functional magnetic

particles are used to detect DNA or telomerase activity
in cancer cells by their magnetic attraction, and
rotation on electrode surfaces. Systems that are
capable to detect 10 to 20 cancer cells in a biological
sample were developed.

A further use of enzyme-electrodes is demonstrated
with the development of a biofuel cell element that
uses glucose as fuel. Such a system could be used
as an implantable device that uses physiological
fluids, ¢.g., blood, for the generation of electrical
power that may activate pacemakers, insulin pumps
or prosthetic units,

The nanometric dimensions of biomaterials and
their unique binding and catalytic properties suggest
that their integration with metal or semiconductor
nanostructures, exhibiting unique quantum-controlled
electronic and photonic features, may generate hybrid
nanobioelectronic systems of novel functionalities.
Recent advances in the fields of nanobiotechnology
and nanobioelectronics are discussed. These include
the application of DNA as a template for the assembly
of metal or semiconductor nanocircuitry and the use of
cancer cells as a building element of addressable DNA
circuits on semiconductor nanoparticles.
Bioelectronics faces important challenges for the
future. The development of high throughput electronic
detection assays on chips, the development of
miniaturized implantable sensor or machinery devices
for controlled drug release and prosthetic activation,
and the assembly of complex biomaterial-based
metal/semiconductor circuitry with signal processing
capabilities represent some of these goals. It is
anticipated that bioelectronics will provide exciting
opportunities for interdisciplinary research of chemists,
physicists, biologists and material scientists.




Chemistry under Extreme Conditions Studied by Impact Heated Clusters

A. Gross and R. D. Levine, The Hebrew University, Jerusalem, Israel

A new area in the dynamics of chemical reactions,
characterized by high collision velocities is discussed
with special reference to reactions with high activation
barriers and other endoergic processes such as
emission of light. The required unusual combination
of conditions is made possible by heating a cluster
via its impact with a hard wall. Immediately after the
front atoms of the cluster reach the wall and rebound,
the initially directed impact energy is randomized.
The chemistry and physics that are possible under this

wltrafast heating (and compression) is the subject of
our studies. The cluster can act as a solvent within
which the reactants are embedded or it can be made of
reactants. The chemistry needs to take place quickly
because the extreme state lasts only for a very brief
time interval after which the hot cluster fragments.
The unique features of the new dynamical regime are
illustrated by the four center N,+O, ~» 2NO reaction
and by the spectrum of the emitted light.

Polypropylene polymerization - Synthesis of elastomeric polypropylene

M. Shmulinson and M.Eisen, Faculty of Chemistry, Technion, Haifa

The application of advanced technologies for the
development of new types of materials has became
the challenge for organometallic chemistry in the past
few years. The catalytic polymerization of (-olefins
attempts to convene these research challenges,
developing new types of catalytic systems towards the
formation of novel types of polymers.

During the last two decades great advancement
has been made in the synthesis and application of
well-defined “single site” metallocene catalysts for
the polymerization of a-olefins, Metallocene catalysts
generally belong to the group 3 and 4 derivatives
with two cyclopentadiene (Cp) rings, although some of
these systems contain one Cp and one pendant ligation.
The structure of the ligands affects both the electronic
and steric hindrance properties of the metallocenes
and thus predictably determines the stereospecificity
of these catalysts in the polymerization of olefins.
Recently, great interest has been directed towards the
synthesis of non-Cp complexes as potential catalysts
for the polymerization of olefins, as alternatives to
metallocenes. Among these systems, attention has
been devoted to complexes containing chelating
dialkoxide, diamido and amidinate ancillary ligations.
Group 4 chelating benzamidinate complexes are one
example for new catalytic systems that were
developed in order to explore their activity in
the polymerization of olefins. These complexes

a3 |

are normally obtained as a mixture of racemic
C,-symmetry cis-octahedral structures. Activation
with the strong Lewis Acid methylalumoxane (MAO)
catalyzed the polymerization of ethylene, propylene,
styrene, the oligomerization of 1,5-hexadiene and the
isomerization of olefins. Research results obtained for
benzamidinate complexes have been the driving force
for developing complexes with acetylacetonate and
phosphinoamide ligations. These types of complexes
were also found to be active in the polymerization
of propylene.

Here we report the synthesis of some group 4
octahedral benzamidinate, acetylacetonate and
phosphinoamide compiexes and their application
for the polymerization of propylene, modulated
either by monomer concentration (pressure) or by the
temperature in the reaction mixture, This is a novel
example for a modulation of the stereoregularity
of polymers, catalyzed by early transition metal
octahedral complexes.

It seems that the crucial factor in the stereoregular
polymerization of olefins is the symmetry of the
catalyst and the disposition of the growing chain, with
less preferential effect on the structure of the ancillary
ligands. The large variety of synthesized ligands is
an attractive incentive for the development of new
octahedral catalysts for the preparation of new types
of polymeric materials.
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