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= FBuOF —g—m—cx-m
AIC=CHR Ar ki
HButoxdium - "HBuC™ - an electrophilic
tHoutoxylation species.
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AMBIPHILIC ZINC CARBENOID AS ANEW TOOL FOR

MULTICOMPONENT CONDENSATION REACTIONS

llan Marek, Dept. of Chemistry & Institute of Catalysis Science and Technology, Technion, Haifa

Introduction

The complexity of organic target molecules is constantly increasing and novel strategies allowing
the efficient formation of new carbon-carbon bonds between functionalized moieties are needed. The
chemist's ability to make targets of uimost complexity, however, must not hide the fact that the reach
i of synthesis to the practical construction of elaborated products lags far behind. A seemingly trivial but
rather serious limitation in practice is set by the mere number of steps accumulating in linear sequences
and by the extensive protecting-group strategies used.
These drawbacks are serious and advocating the "economy of steps” as a priority issue, the development
of new and more efficient methodologies has to be found. Despite the progress in this area, a much
larger panel of reactions achieving a significant increase in structural complexity per chemical step is
necessary. This is particularly true for transformations, which involve more than one bond-making event
and particularly if functional groups are present in the carbon skeleton. Indeed, the need for preparing
complex polyfunctional molecules in the total synthesis of natural products (1] and in pharmaceutical
research requires the development of new selective organometallic reagents [2] and catalysts for
organic synthesis [3]. Then, the chemo- regio- diastereo- and even enantioselective creation of several
functionalized carbon-carbon bonds, in a one-pot reaction, in licu of multiple group manipulations, will
result in a better orchestration of retrosynthetic analysis. The discovery of more reactions of this type will
have a profound impact on synthesis, as was recently discussed by Professor Ryoji Noyori, 2001 Nobel
Prize Laureate in Chemistry who stated "Despite the extraordinary masterworks of total synthesis in the
last century, the development of practical and efficient synthetic methodologies is still in its infancy. The
need for efficient and practical synthesis remains one of the greatest intellectual challenges with which
chemists are faced in the 21* Century”.
To meet these challenging problems, we have to develop the synthesis of several new polyreactive and
functionalized intermediates, which will be able to create consecutively the same number of carbon-
carbon bonds as in a multi-step process, but in a single-pot operation [4]. In this review article, we will
describe some of our results in this field.

Diastereo- and Enantioselective preparation of homoallylic alcohols.

The enantioselective addition of allylmetal reagents to aldehydes is a powerful method for

stereoselective carbon-carbon bond formation [5] and often-employed for the stereoregulated synthesis

of conformationally nonrigid complex molecules such as macrolide and polypropionate-derived natural

products [Sa]. Special attention has been paid to aldol reactions, which constitute one of the fundamental

bond constructions in biosynthesis. The reaction of allylic organometallic reagents with aldehydes is
ﬂ synthetically analogous to the aldol addition of metal enolates, since the resulting homoallyl alcohol can
E be easily converted to the aldol product.
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Since the pioneering discovery for the stereoconirol atlylation of carbonyl derivatives by Heathcock [6]
Hoffmann [7] and Yamamoto [8), the overwhelming majority of examples which proceed with excellent
diastereo- and enantioselectivity lead to the creation of chiral tertiary carbon centers in allylic positions
[3,9]. On the contrary, only very few general methods are available for the stereoselective construction of
chiral quaternary carbon centers for the allylation reaction as well as for the aldol condensation [10]. As
regards the allylation reaction, the first problem to be solved is to control the metallotropic equilibrium,
and therefore most of the efforis were directed towards the preparation of stereochemically pure 3,3-
disubstituted allylsilanes, stannanes or boranes [5,11]. However, these few methods required either
several chemical steps for the preparation of geometrically pure 3,3-disubstituted allylmetal reagents
[0a-d], or when prepared in a single-pot operation, the control of the asymmetric induction with chiral
auxiliaries was achieved only for symmetrically 3,3-disubstituted alfylmetal [10a]. Concerning the aldol
reaction, the creation of a stereochemically pure quaternary center is even more difficult as the control of
the stereochemistry of o,0-disubstituted enolates is a major problem in synthesis [12].

Therefore, the development of new reactions for the creation of several functionalized carbon-carbon
bond in a one-pot reaction in lien of multiple reactions, should not only result in a better orchestration
of the retrosynthetic analysis as stated before, but also opens new synthetic possibilities in Organic
Chemistry.

We reported the first direct eniry into enantiomerically pure quaternary centers [12], in a single-pot
operation, from very common starting materials. Our approach was based on the successive reaction of
the readily available racemic or chiral alkynyl sulfoxides 1a,b, with organocopper reagents 2, aldehydes 3
and bis(iodomethyl)zinc carbenoid 4. Chiral 1-hexynyl-p-tolyl-(S)-sulfoxide 1a,b are easily prepared by
sulfinylation of alkynyl magnesium bromide with (-)-menthyl-(R)-p-toluenesulfinate [13).

First, the regio- and stereospecific carbocupration reaction of alkynyl sulfoxide 1a,b with organocoppers
2a-c, easily prepared from alkylmagnesium halide and CuBr, provides the corresponding metallated B,3-
dialkylated o,B-ethylenic sulfoxide 3 in quantitative yield [14]. The reaction mixture is then treated with
aldehydes 6a,b followed by the bis(iodomethyl)zinc carbenoid 4 (Scheme 2) [15]. The vinylic copper
reagent 3 as well as the zinc carbenoid 4 are not reactive enough to add to aldehyde derivatives while 3 is,
however, readily homologated by a methylene unit with the carbenoid 4, affording in situ a highly reactive
allylic zinc and copper species 5 [16], which react diastereoselectively with the electrophiles, giving after
hydrolysis the corresponding adducts in good overall yields with a very high diastereoselectivity (Scheme
2). The zinc carbenoid homologation followed by the allylation reaction occur in less than 5 min at
~ 15°C. The formation of mainly one diastereomer is in strong contrast with the addition of substituted
allylzine halide to aldehydes, which usually occurs without diastereoselectivity [17].

The stereochemistry observed in this one-pot four-component reaction was confirmed by X-Ray analysis
of 7a and 7c and the configurations of other reaction products were assigned by analogy. Whatever the
electrophiles used (aromatic 6a or aliphatic aldehydes 6b), excellent diastereo- and enantiomeric ratio
were obtained in good overall yields as described in Scheme 2. As shown with 7a (R1 = By, R2 = Ef)
and 7b (R1 = Et, R2 = Bu), permutation of the alkyl groups of the alkyne and the organocopper reagent
allows the independent formation of the two isomers at the quaternary carbon center respectively. Even
the methyl copper, known to be a sluggish group in the carbocupration reaction [18}, adds cleanly to the
alkyny! sulfoxide and gives after the homologation-allylation reactions the expected homoallylic alcohol
as mainly one isomer.
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When the same 4-component one-pot reaction was performed with N-sulfonyl aldimines instead of
carbonyl groups, excellent to complete diastereoselectivities are also obtained as reported in Scheme 3,
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Here again, both diastereoisomers at the quaternary center are easily prepared by interconverting the
starting alkynyl sulfoxide and the alkyl copper reagent (see formation of 7g and 7i).

Interestingly, when the same reaction was applied to ethynyl sulfoxide 1¢ for the one-pot preparation of
two tertiary chiral centers, a mixture of two isomers was obtained in a 80/20 ratio (Scheme 4).
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After oxidation of the sulfoxide into sulfone, only one set of diastereoisomer is obtained, indicating that this
low diastereoisomeric ratio of 80/20 is due to a moderate diastereofacial choice between the 3-substituted
allylzinc and the aldehyde. Moreover, treatment of the homoallylic alcohol 8 with catalytic amount of
KH led to the polysubstituted tetrahydrofuran ring 9 as single isomer via a 5-endo-trig cyclization [19].
The determination of the relative configuration of 9 was deduced from Nuclear Overhauser Effect and
therefore the stereochemistry of the homoallylic alcohols 8 and 7i was deduced to be syn.

Since the S-O bond operates as an acceptor site for Lewis acids, the conformation of the sulfoxide is
strongly influenced by complexation of the zinc atom, and also by the Z-substitution of the carbon-carbon
double bond (compare Schemes 2 and 3 with 4 for the diastereoselectivity). It is likely that the additional
R!'-substituent causes severe 1,3-allylic strain [20] and the most stable conformer is the one having the
lone pair of the sulfoxide eclipsing the double bond. Thus, the combination of this intramolecular chelation
with the related allylic strain [20] leads probably to a unique conformation of the allylzinc derivatives as
described in Fig. 1a. Moreover, simple diastereoselection in the reaction of allylic zinc derivatives with
aldehydes is usually critically dependent on the configurational stability of the reagent [11]. As a general
rule, most substituted allylic zinc reagents are sensitive to sequential 1,3-metal shifts (1,3-metallotropic
rearrangement) [21] that result in E- to Z-olefin isomerization. In this particular case, no isomerization of
the primary allylzinc derivative § is observed since the aldehyde, present in the reaction mixture, reacts
instantaneously with 5. Therefore, aldehyde or imine moieties 6a-c reacts with 3,3-disubstituted allyl zinc
5 with the bulky substituent at the pseudo-equatorial position. In this conformation, one face of the ailyl
group is shielded by the p-tolyl residue at the sulfur. Thus, this level of stereoselectivity is rationalized
by the combination of all these parameters (intramolecular chelation ~ stabilization of the polysubstituted
allylzinc — 1,3-allylic strain — shielding of one face) in the Zimmerman-Traxler chair-like transition state
(Fig. 1b).
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To further increase the efficiency of our new approach, we found an unprecedented catalytic assembly
from these four simple precursors: alkynyl sulfoxides, dialkylzinc, aldehyde and diiodomethane as
described in Scheme 5. The copper-catalyzed carbozincation of alkynyl sulfoxide 1a,d quantitatively
leads to the vinyl zinc derivative. In this carbometalation reaction, two equivalents of R Zn are necessary
for a fast and reproducible carbozincation reaction [22]. Then, the aldehyde is first added followed by
diiodomethane and after stirring overnight at room temperature, homoallylic alcohols are obtained with a
slightly lower diastereomeric ratio of 40/1 in good isolated yields. '
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Although we must await further investigations to elucidate completely the mechanism of the in-situ
carbenoid formation [23), we believe that the rate-determining step of the copper-catalyzed reaction is
the formation of the carbenoid.

By using this very simple four-component methodology, we wete abie to prepare one of the smallest
possible differences in the creation of a quaternary center in which a CH, versus CD, groups were
stereoselectively introduced as described in Scheme 6 [24].
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Synthesis of polysubstituted allenes

When no external electrophiles were added to the reaction mixture, a B-elimination reaction of the
intermediate 5 led to the formation of substituted allenes in good overall yields (Scheme 7) [25]. The
scope of this reaction is broad since primary (Me, Bu and Oct), secondary (i-Pr) and even tertiary alkyl
groups (r-Bu) all added cleanly to alkynyl sulfoxides to afford first the corresponding vinyl copper species
and then the allene through the homologation/B-elimination sequence. Although the yield decreases
slightly, as expected, with the degree of substitution of the alkyl copper [18], the reaction proceeds
smoothly in all cases. Even aryl copper adds cleanly either to the octynyl or ethynyl sulfoxides to lead to
the corresponding allenes in excellent yields.
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The recently reported iodine-magnesium exchange reaction for the preparation of functionalized
magnesium reagent [26] also enhances the scope of the synthesis of 1,1-disubstituted propadiene.
Indeed, treatment of ethyl-4-iodobenzoate with i-PrMgBr lead to the corresponding functionalized aryl
magnesium halide (Scheme 8). By a transmetalation reaction with copper salt, the Organocopper was
formed and added to the alkynyl sulfoxide 1. This is the first example of a carbocupration reaction of
an alkyne with a functionalized aryl derivative and it occurred quantitatively. Then, the homologation
followed by the p-elimination reaction gave the expected allene in 85% isolated yield (yield based on the
starting 4-ethyl-iodobenzoate after 5 consecutive steps) (Scheme 8).
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Then, we turned our attention to the synthesis of 1,3-di and 1,1,3-trisubstituted propadiene. In this context,
it was necessary to perform the homologation reaction with a secondary zinc carbenoid. However, their
uses in organic synthesis are mainly limited [27) to their in situ preparations for the cyclopropanation
reactions [28). Moreover, secondary carbenoid derivatives are generally prepared from .gem-dihalo-
alkanes by metal-halogen exchange and more specifically from 1,1-diiodoalkanes since they are far
more reactive than the corresponding other halogens [29]. Unfortunately, 1,1-diiodoalkanes are also
more difficult to prepare because of this high C-I bond reactivity. Indeed, few methods were reported for
their preparations and to date, the more versatile approach is based on the alkylation of the diiodomethyl
lithium or diiodomethyl sodium with reactive electrophiles [30]. The major drawback of this strategy is
that these reactants are unstable at temperature above —95°C, which preclude the preparation on a large
scale. As we needed a more general approach for the preparation of 1,1-diiodoalkanes, we have used
the chemistry of 1,1-dialuminioalkane, easily obtained from double hydroalumination of alkynes [4},
followed by iodinolysis [31].

3ACK + LAH; -E29% 4AICKH . LiCl

R =Hex 81%
2 equiv. HAICIs R iCl, 122 equiv. [ E : %?} gg;’:
R—= . — R = Ph 50%
T THF
o‘gf e ICty | R =PhCH, 46%
Scheme 9 907C >05% R = Ph(CH2) 75%

Once we had a large quantity of 1,1-diiodoalkanes in hand, we came back to the preparation of 1,3- and
1,1,3-polysubstituted allenes via our carbometalation-zinc homologation-f-¢limination sequence.

We indeed found that the carbocupration reaction on alkynyl sulfoxides, followed by the successive
introduction of dibutylzinc (prepared by reaction of 2 equiv of n-BuLi to ZnBr,) followed by the 1,1-
diiodoalkane at room temperature lead to the expected 1,3-di and 1,1,3-trisubstituted allenes in excellent
yields within 30 min as described in Scheme 10 [32].

Finally, we wanted to use this new approach for the asymmetric synthesis of allenes. In this case, the
critical step is the equilibration of the allylic sp* organometallic 10 before the B-elimination reaction (see
scheme 11). An intramolecular chelation between the zinc organometallic and the heteroatom of 10 is
then necessary. Thus, via a thermodynamic equilibration [33] (or deracemization if related o an existing
chiral center), an anti relationship between the p-tolyl and the alkyl group should be expected in 11.
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When chiral sulfoxide 1¢ of R configuration was reacted with BuCu.MgBr, followed by our standard
zinc-homologation f-elimination condition (as described in Scheme 11) optically active 5,6-undecadiene
of R configuration was obtained in good yield and in 65% enantiomeric excess. The enantiomeric excess
of the allene was determined by gas chromatography analysis with a cyclodextrin-B as stationary phase.
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The absolute configuration of the starting material and of the final allene implics that the intermediate
allylic zinc derivative 10 undergoes an epimerization into the most stable intermediate in which the p-
tolyl and the butyl groups are indeed anti to each other, followed by a syr B-elimination as described in
Scheme 11.

Sp* sulfoxides into olefins

By using this concept of zinc homologation followed by a B-climination reaction, we have also

successfully transformed sp’ sulfoxides into alkenes in a single-pot operation as described in Scheme 12
[34].
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In conclusion, we have been able to prepare, in a one-pot procedure, chiral homoallylic alcohol and amine
derivatives by a copper-catalyzed four-component reaction. In this process, three new carbon-carbon
bonds as well as a quatemary and a tertiary chiral center are created with excellent regio- and diastereo-
selectivities. When the reaction was now performed without added external electrophiles, a -elimination
reaction led to the formation of polysubstituted allenes in good overall yields. This strategy of zinc-
homologation followed by a f-elimination reaction was also synthetically used for the transformation of
sp? sulfoxides into olefins with potential application in asymmetric synthesis.
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Symposium Celebrating the 2004 Wolf Prize Award
in Chemistry to Prof. H. B. Gray

"For pioneering work in bio-inorganic chemistry, unravelling novel principles of structure
and long-range electron transfer in proteins.”

Held on May 11, 2004, at the Weizmann Institute of Science, Rehovot
Harry B. Gray, California Institute of Technology
The Curtents of Life: Electron Transfer through Proteins

Israel Pecht, the Weizmann Institute of Science
Regulating Electron Transfer Within Proteins; the Blue and the Green Nitrite Reductases

Zeev Gross, Technion - Israel Institute of Technology
Extremely Simple, Yet Very Efficient Biomimetic Systems

Daniella Goldfarb, the Weizmann Institute of Science
Proton Hyperfine Couplings and Spin Densities in CuA and Synthetic Models

Sason Shaik, the Hebrew University of Jerusalem
Theoretical Studies of Cytochrome P450: Active Species, Reaction Mechanisms and Selectivity

Avi Shanzer, the Weizmann Institute of Science
Biomimetic Chemistry: A 'Bridge’ Between Biology and Molecular Based Devices

Joshua Jortner, Tel-Aviv University
Charge Transport in Nanostructures

Sponsored by the Goldshieger Foundation, the Faculty of Chemistry, Weizmann Institue of Science, and
the Israel Chemical Society




Special Symposium celebrating the retirement of
Prof, Zvi Rappoport

Was held on June 22, 2004 at the Hebrew University of Jerusalem,

The Program included:
Session 1. Chair Silvio Biali, The Hebrew University
Opening: Yitzhak Apeloig, Technion

Anthony Kirby, Cambridge University, UK
Intramolecular reactions as probes of mechanism

Yitzhak Apeloig, Technion
Recent development in low-valent in organosilicon chemistry

Session 2. Chair: Dorit Arad, NLC Pharma Inc.

Esther Shohani, The Hebrew University
Traumatic brain injury — Drug development from the medicinal chemist to the clinic

Edward M. Kosower, Tel-Aviv University
Fiberoptic IR spectroscopy: Extension to nanograms and other discoveries

Shmaryahu Hoz, Bar-Ilan University
Mechanical engineering at the nano level — a quantum mechanical approach

Session 3, Chair : Mario Bachi, Weizmann Institute

Claude Bernasconi, University of California, Santa Cruz, USA
My joumney to SNV land with Zvi Rappoport: Two decades of collaboration

Session 4. Chair: Zeev Gross, Technion

Addy Pross, Ben-Gurion University
A chemical approach to biological diversity

Arie Zabban, Bar-Ilan University
Dye sensitized solar cells: Design, synthesis and characterization

Bianca Abramovitch, Teva Pharmaceutical Industries LTD
Pharmaceutical research and development: an analytical overview

Concluding remarks: Shiaryahu Hoz, Bar-Ilan University
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Symposium celebrating the retirement of
Prof. Mario D. Bachi

Frontiers in Organic Chemistry

Was held on Sunday, May 23, 2004
At The Weizmann Institute of Science, Rehovot

Opening:

David Milstein, The Weizmann Institute.
Lia Addadi, The Weizmann Institute.

Session 1, Chair: Mati Fridkin, The Weizmann Institute.

Gary Posner, The Johns Hopkins University, Baltimore, USA.
"Mechanism-Based Design of New Endoperoxides for Chemotherapy
of Malaria and Cancer."

Zvi Rappoport, The Hebrew University, Jerusalem.
"Some observable enols of a carboxylic acid, esters, amides and an anhydride™.

Session 2. Chair: Mudi Sheves, The Weizmann Institute.

Ilan Marek, The Technion, Haifa.
"Recent developments in Asymmetric Synthesis".

Erick M, Carreira, ETH, Ziirich Switzerland.
"Studies in Asymmetric Synthesis”

Prizes _
Prof. Haim Levanon, from the Hebrew University in Jerusalem, who was awarded the Humboldt Prize
in 1992, was recently elected President of the Humboldt Section (club) in Israel.

Prof. Eliezer Gileadi, from Tel-Aviv University, received the highly prestigious Herzberg Award and
Fellowship, from the National Research Council of Canada, on February 25th, 2004.




MOSHE . A. NOVOMEYSKY (1873-1961):

Founder of the Dead Sea Industries

Bob Weintraub, Director of the Libraries, Sami Shamoon College of Engineering,
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Beersheva and Ashdod, bob@nace.ac.il

Chaim Weizmann: “Nahalal, Deganiah, the University, the Rutenberg
electrical works, the Dead Sea Concession, meant much more to me
politically than all of the promises of great governments or great political
parties.” (Trial and Error)

The Dead Sea works traces its origins to the work of the mining engineer
and dedicated Zionist M.A. Novomeysky. He used his experience in
extracting salts from the lakes of Siberia and the Far East to create the
chemical industry in Palestine. (M. A. Novomeysky: My Siberian Life,
1956 and Given to Salt, 1958) .

Novomeysky was born and spent his early years in Barguzin in Siberia. He was brought up with a sense
of Jewish identity and was tanght Hebrew and Bible. Barguzin is a town to which the Tzarist Government
would send political offenders, Novomeysky’s paternal grandfather and his maternal great grandfather
having been exiled there.

At age 11 he entered into an eight year program at a technical high school into what was later called the
Irkutsk Industrial and Technical College. It was during this time that he acquired an interest in the mineral
salts in the high altitude lakes near Barguzin. He continued his studies in mining engineering at what
was then called the Royal Prussisian Mining Academy at Klausthal, in the Harz Mountains. Here as
a student he analyzed the water of the lakes, and built a pilot plant to try out a method of extracting and
processing these salts. Impure Glauber's salt (sodium sulphate) was being sold for use in the in the Irkutsk
glass industry instead of sodium carbonate, which was not available in Siberia. The salt was only 35%
Galuber's salt, which resulted in the East Siberian glass being of poor quality and green. Novomeysky's
goal was a good clear glass product. He also studied the copper deposits of the region. Samples of lake
salts and of the copper ores were sent to him at the Mining Academy from Barguzin.

Novomeysky returned home in 1900 and borrowed money to build a plant to produce pure Glauber's salt.
“The working of the enterprise did not go quite so smoothly as the pilot-plant results led me to expect. My
process was a two-stage one. First came an initial processing of the raw material dredged from the lake.
This was done with hot water, with the addition of certain salts, for a first stage separation out of the highly
soluble sodium sulphate. This was followed by cooling the concentrated sodium sulphate solution, to
secure the precipitation of crystals of nearly pure Glauber's salt. The next stage was the dehydration of
those crystals in the sun. Glauber's salt is naturally highly deflorescent, and drying speedily transformed
the crystals into a snow-white, anhydrous powder. T had tried out the whole of this process, and could see
no error. But when it came to large-scale production, T found that though I could produce a superfluidity
of crystalline Glauber salt, in the course of the whole summer I obtained less than half the quantity of
anhydrous powder that I had counted on...

And Y also very soon discovered the reason for my failure. I learned that the previous year, in which I had
been busy with my fairly large-scale try-out of the process, had been regarded in the region as one of a
terrible drought. In fact there had not been such a drought for thirty-seven years. The absence of rainfall
and the dry atmosphere had of course considerably speeded up the dehydration of my experimental
crystals and this it was that had given the deceptively satisfactory result. But the following year, in which
[ started full-scale production, was rainy!...




I went back for some months to a village near my factory. I spent my time in experimental drying of
my crystals, till eventually I established the know-how of dehyrdrating a part of the crystals by wood-
fire heat. Curious to relate, the successful results of a method of extraction by freezing out at low
temperatures, which [ also tested, provided me years later with a key to understanding the analyses of the
water of the Dead Sea in Palestine, so that I was able to establish hypotheses of the feasibility of applying
the same process in the hot climate of the Dead Sea, there making use of the high local temperature for
purposes of evaporation. "

He then established another factory, near the village of Chernovo, which in addition to the extraction of
sulphates, also produced the much needed table salt. He also was involved with both copper and gold
mining.

He spent more than seven months of 1905-1906 in prison for being involved in revolutionary activities,
released by an amnensty after the 1905 Revolution, and Wwith pogroms taking place all over Russia, fled
on a false passport to Berlin. It was here that he met Prof. Otto Warburg, the botanist, who was the head
of the recently formed Palestine Colonisation Bureau. Prof. Warburg allowed Novomeysky to see an
unpublished report paper by the geologist Prof. Max Blanckenhom, of Marburg University, who had just
returned from a scientific expedition to Palestine. Other members of his expedition included agriculturist
Aharon Aaronsohn and zoologist Israel Aharoni. Blackenhorn had conducted his researches on Dr.
Herzl's invitation. The report was of great interest to Novomeysky. It contained a detailed description of
the shores of the Dead Sea and analysis of its waters.

"The analyses of the Dead Sea water interested me principally because chemically that water remarkably
closely resembled the waters of lakes of both Eastern and Western Siberia, and my principal work till
then had been the extraction of the valuable salts of those. The salts extracted were refined and processed
in factories which I established by methods which made full use of the specific climatic conditions of
Siberia - namely, the low temperature prevailing throughout the greater part of the year. I used the so-
called "natural frosting-out process.”

When I examined the Dead Sea analyses, I came to the idea that there might be a definite possibility of
getting salts also from these waters, but here by taking advantage of the high temperatures developed
under the sunshine of Palestine. But this, of course, was so far only a hypothesis. Experimentation with
considerable quantitities of water would be essential; one would also need detailed examination of the
Dead Sea and its shores, and of course meteorological observations over a fairly long time - I had not
forgotten my early Siberian disappointments. One would also need to have a clear picture of other local
minerals which would inevitably be required in the process of production.”

When Novomeysky returned to Siberia, he was shocked to learn of the slaughter and savagery that had
taken place during his absence. "The bloodthirstiness of the happenings, of which I only learned when
I returned, so affected me that all that I had learned in the Warburg Institute about Palestine and about
the Dead Sea and its waters ceased to have any real terest for me. For months I was restless and simply
could not work..."

Novomeysky made a trip to Palestine in 1911. "...1 examined the northern shore in great detail, measuring
the specific gravity of the water at various points, also the temperature of air and water, with an eye to the
feasibility of constructing evaporation basins along the coast. I examined the flow near the point where
the Jordan enters the Sea, for a supply of fresh water, which was of great iraportance for the process




39 |

of extraction of salts which I had in mind. I also prospected between the Sea and Jericho to locate the
sulphur deposits mentioned by Blanckenhorn in his report...It was essential for me to visit this site [Nebi-
Musza), for here I wanted to examine the deposits of oil shale described by Blanckenhorn, for these might
serve as a local source of fuel for certain processes involved in the extraction of the Dead Sea salts. In
such a country, devoid of coal or petroleum, the presence of a cheap alternative supply of fuel was of
importance to me...

I returned to Siberia considerably inspired by what I had seen in Palestine and began to experiment with
the specimens of Dead Sea water which I had brought and the oil shales of Nebi-Musza. 1also had a mass
of informative material on transport conditions, the labour question and such aspects of my problem. At
last my early hunch regarding the feasibility of exploiting the salts of the Dead Sea had taken a new shape.
The idea now seemed much nearer to realization.”

At the time of the Kolchak regime in Siberia, Novomeysky was active in Jewish affairs. He was the head
of the National Council of United Jewish Communities of Siberia and the Far East, and of the regional
Zionist organization. The census of 1897 showed that in Siberia there were 30,500 Jews. "Under Tsarism
in Russian, the touchstone of the political climate was always the current attitude towards the Jews. Any
failure, any political unrest, any revolution, finally added up to new repression of the Jews. The mass
emigration of Russian Jews to America in the 1880's was caused by the outrages against Russian Jewry
which followed the Russo - Turkish War. The second wave of emigration was the result of the pogroms
of 1906, after the unlucky Russo - Japanese War had come to its end and been followed by an attempt at
revolution. However, apart from the Government-organized pogrom of 1905 at Tomsk, Siberia had been
free from this sort of thing. But now the distribution of anti-semitic literature in the army and among the
peasantry, and the open threat of new pogroms, seriously alarmed the inconsiderable Jewish population
of Siberia. " With the fall of the Siberian dictatorship of Kolchak and the takeover by the Bolsheviks,
Novomeysky put in an application for permission to go abroad.

"I had already made up my mind to go to Palestine, to play my part in the economic development of the
Jewish National Home proclaimed by the Balfour Declaration of 1917, and now already governed by the
British military authorities pending the arrival of the first Civil High Commissioner. Having examined
the mineral and other natural resources of Palestine, during my first visit there in 1911, T thought that
my professional qualifications and practical experience of industrial and mining development in an
underdeveloped country would be of value in the land in which was now to be established that 'Jewish
National Home' by which I was already inspired. Material advantage was far from my thoughts. At that
time, Palestine was as devoid of industry as had been a great portion of Siberia in the days when I started
my industrial career there, and the prospect of being one of those to develop it excited me greatly. On my
way there T was fired with enthusiasm and ambition as I had been 23 years before, making my way back
to Siberia from my studies abroad. "

He left for in Palestine in 1920. His property was confiscated.

Palestine:

In Palesting, Novomeysky set out to get the concession from the Mandate authorities for extracting
minerals from the Dead Sea. Towards this goal, he brought over Dr. Mordechay Bobtelsky, later Professor
of Inorganic Chemistry at the Hebrew University, who had experience at the Stassfurt potash industry, to
work on the chemical processes.

There was opposition from the British Parliament to granting the concession to Novomeysky’s group. The




following is from a discussion in the House of Commons on November 30, 1927:

“Colonel Howard Bury asked the Prime Minister whether, in view of the value of the Dead Sea salts
concession to the British Empire, he will take steps to ensure that the control remains in British hands,
that the company is a British company, and that the chairman is a British subject or that the Government,
as in the Anglo-Persian Qil Company, will obtain a controlling interest by the purchase of shares;. ..Is not
my right hon. Friend aware of the vital importance of this concession, as the deposits of potash alone are
worth £L 14, 000,000,000 today, of which Germany up to the present has a monopoly, and in view of its
vital importance to the Empire, will not the Government consider acquiring a controlling interest?”
Formidable opposition came also from other quarters, one being an American consortium. In 1924 it
became known to Novomeysky that two American concerns, The General Motors Corporation and
Du Pont de Nemours, with the Standard Qil of New Jersey in the background, “together representing
perhaps the largest combined industrial and chemical industry forces in the world,” became interested
in the bromine reserves of the Dead Sea. In that year Standard Oil of New Jersey began marketing the
first leaded petroleurn.  To prevent fouling of engine cylinders, Dibromoethylene was needed as a fuei
additive. The Head of the Palestine Desk of the Colonial Office told Novomeysky that the Government
had already made up it’s mind to award the Dead Sea bromine concession to the Americans.
Novomeysky turned for help to Sir Alfred Mond. Sir Alfred, in his capacity as President of the Economic
Board of Palestine, wrote a sirongly worded letter to the group’s representative, in part: "...I would
certainly use what influence I possess against such a proposal being enteriained. You will readily
understand that the mater is of more than industrial significance. The Dead Sea represents the only
important mineral wealth of Palestine, and those of us who are interested in establishing there a National
Home for the Jews cannot contemplate with equanimity the control of this passing into the hands of the
American group, who are not interested in the economical development of the country.” The American
threat to the concession was put off, as Novomeysky stated, “Not that I imagine my arguments alone
to have been decisive. Indeed no. | was also enjoying the fruits of the support given to me by Mond,
Weizmann and Rothschild — particularly the first”...

After nine years of work, on May 22, 1929, the concession agreement was signed between "The Crown
Agents for the Colonies acting for the Governments of Palestine and Trans-Jordan," and Mr. Novomeysky
and his collaborator Major Tulloch. Among the other terms, "the concession is the lease at a nominal
rent of four square kilometers of land for evaporation purposes abutting upon the north-western end of
the Dead Sea, and further land actually required for auxiliary works. The term of the concession is for
seventy-five years. The concessionaires are to have the exclusive rights for twenty-five years to extract
mineral salts from the Dead Sea, and at the end of that period they will have the first option on any
proposed further concession." After the tenth year of operation, the company was required to produce
a minimum each year of 50,000 tons of potassium chloride, of 80% purity, each year. From the time
of the granting of the concession uniil production was interrupted by the 1948 war, the Palestine Potash
Company produced 1,040,000 tons of potash and 8,200 tons of bromine.

Novomeysky closes his book, Given to Salt {1958), with the following:

"I have already once quoted Ezekiel in this story of how the Dead Sea concession was won. When I think
of the scene of our salt works, with the evaporation pans occupying hundreds of acres of what was once
useless marsh, other words of the same prophet come to my mind. "Then said he unte me, These waters
[i.e. Jordan] issue out toward the east country, and go down into the desert, and go into the sea: which
being brought forth into the sea, the waters shall be healed...But the miry places thereof and the marshes
thereof shall not be healed; they shall be given to salt".
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Ambiphilic Zinc carbenoid as a new tool for multicomponent
condensation reactions

llan Marek, Faculty of Chemistry, Technion, Haifa (ICS Young Scientist Prize 2003)

The one-pot preparation of chiral homeoallylic alcohol and amine derivatives by a copper-catalyzed
four-component reaction is described. In this new multi-component condensation reaction, 3 new
carbon-carbon bonds as well as a quaternary and a tertiary chiral center are created with excellent
regio- and diastereo-selectivities by using the ambiphilic nature of sp® zinc carbenoid. When the reaction
was performed without adding external electrophiles, a p-elimination reaction took place to give poly-
substituted allenes in good overall yields. This strategy of zinc-homologation followed by a B-¢limination
reaction was also synthetically used for the transformation of sp’ sulfoxides into olefins with potential
applications in asymmetric synthesis.

Prof. Yehuda Mazur {1925 - 2004)

Yehuda Mazur studied chemistry at the Hebrew University, on Mount Scopus in Jerusalem. He carried
out his M.Sc. research under the supervision of Prof. Moshe Weizmann, and received his degree in 1947.
After military service during the War of Independence he carried out his Ph.D. studies at the Swiss
Federal Polytechnic (ETH Zurich). He was awarded his doctorate in 1952. After postdoctoral work in
Glasgow, UK, he joined the Department of Organic Chemistry at the Weizmann Institute in 1954 and was
appointed full professor in 1976. Yehuda was one of the leaders in the Department and served as Head of
the Department from 1979 to 1990.

The advancement of research in the Department in particular, and in the Institute in general, was his chief
concern. He published over 200 papers, and kept up his scientific enthusiasm until his last days. His work
dealt with the study of steroids and the development of methods for the preparation of their analogues,
as well as synthesis and reactivity of natural products. He also studied the photochemistry of enolic
systems, and developed new structural determination methods. In particular we should point out the
linear dichroism method, which he developed in collaboration with Prof. Amnon Yogev, for determining
the position of chromophores in a molecular structure. Later on, he developped methods for the activation
of inactive carbons and for selective oxidations, particularly by means of ozone.

In the 1970s he developed the chemistry of vitamin D and its derivatives, and synthetic methods for
preparation of the various derivatives. In his last years he was engaged, in collaboration with the late
Prof. David Lavie and his son Dr. Gad Lavie, from the Tel HaShomer hospital, in the study of compounds
of the hypericin family, their development as antiviral compounds, and their use as drugs for various
diseases.

Over the years, he contributed considerably to the development of industrial chemical research in the
country, both as a consultant and through the application of his basic research. His research on vitamin
D led to the development of a "made in Israel” drug against osteoporosis -alpha D, - by the Teva
pharmaceutical company.
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ABSTRACTS

70 years to the Israel Chemical Society

Shalom Sarel, The Hebrew University, Jerusalem

On October 6, 1933, a meeting headed by Dr. Mordechai Bobtelsky, was held at the Hebrew University in
Jerusalem to declare the establishment of "The Union of Chemists in Eretz-Israel (Palestine)", The aims
of the Union were, among others, development of pure and applied chemistry, defending the professional
rights of chemists and establishing a unified Hebrew terminology for chemical terms.

However, the main critical issue of the newly established Union was finding employment for the flux of
refugee chemists from Europe, especially from Nazi Germany. At that time the only Academic Institutions
in the country were the University in Jernsalem and the Institute of Technology in Haifa. The only major
chemical industry was the "Dead Sea Chemical Works".

In the course of the years the Union grew in numbers and functions. The State of Isracl was established
and with it the name of the organization was changed to the "The Israel Chemical Society”. New
Academic Institutions and new industries were developed and the research and development in the
chemical sciences in the country increased considerably.

F, - from backstage to central stage

Shlomo Rosen, School of Chemistry, Tel-Aviv University

The fluoro-organic chemistry is an important branch of the chernical sciences both from the academic
point of view and from its impact on everyone’s daily life. Today, the annual tumover associated with
fluorine contatning compounds is more than $100 billion!

Twenty years ago we started developing the synthetic potential of elemental fluorine itself as a fluorinating
agent and showed that despite its reactivity, when treated under the right conditions it can perform many
highly selective reactions. Some years later it was found that this element and secondary reagents derived
from it, can be utilized for carrying unique reactions leading to fluorine free compounds unobtainable
by any other method. Some of these secondary reagents are acetyl hypofluerite (CH,COOF), halogen
fluorides - XF (X =Br,n=3; X =Br, I, n= 1}, methyl hypofluorite (MeOF) and the acetonitrile complex
of the hypofluorous acid (HOF-CH,CN). This last reagent is considered today to be the best oxygen
transfer agent chemistry has to offer. In this short review we also point toward several synthetic goals
which chemists tried to accomplish during the last century, but success has been recorded only when F,
and the novel reagents derived from it were utilized. Unlike many legends associated with this element,
the work with F, is simple and does not require any special equipment. '

On fast protons and slow water molecules
Ehud Pines, Chemistry Department, Ben-Gurion University of the negev

We have determined with femtosecond infrared spectroscopy and picosecond
fluorescence spectroscopy the real-time dynamics in acid-base neutralization in water.
The experiments have revealed a much faster proton-transfer reaction in concentrated
solutions of acid-base pairs, directly complexed by a specific hydrogen-bond, A—HB,
than for acid-base encounter pairs "loosely” formed by diffusion in the presence of
large excess of water.




CHEMISTRY IN ISRAEL - Bulletin of the Israel Chemical Society

Issue No. 16, August 2004

Editorial Address: Prof. Moshe Levy, Department of Materials and Interfaces
Weizmann Institute of Science, Rehovot, Israel 76100  moshe.levy@weizmann.ac.il

TABLE OF CONTENTS

from the Editorial Board 2
Invited Contributions:

70 years to the Israel Chemical Society
Shalom Sarel, The Hebrew University,
JEIUSAlEM... ..o e ste s stessasserte s e e e anna e 3

F, - from backstage to central stage
Shlomo Rosen, School of Chemistry, Tel-Aviv

On fast protons and slow water molecules
Ehud Pines, Chemistry Department, Ben-Gurion
University of the Negev, Beer-Sheva.....................19

Ambiphilic Zinc Carbenoid as a New Tool for
Multicomponent Condensation Reactions

Ilan Marek, Faculty of Chemistry, Technion, Haifa
(ICS Young Scientist Prize 2003)...c..ccccveicriciarnens 24

News and reports

The 70™ Annual Meeting of the Society will be held
in Tel-Aviv on February 15-16, 2005........cccooeccnnnn. 33

Symposium celebrating the Wolf Prize Award in
Chemistry to Prof. Harry Gray
At the Weizmann Institute...........corvurevrvernrrcrrecens 34

Editorial Board

Moshe Levy, Weizmann Institute of Science

Arnon Shani, Ben-Gurion University

Shammai Speiser (President of the Society), Technion

A Symposium in honor of Prof. Zvi Rappoprt
was held at the Hebrew University........ovrrrvrrrrsivnrns 35

A Symposium in honor of Prof. Mario Bachi
was held at the Weizmann Institate...........co.oevnnnn. 36

Haim Levanon ¢lected President of the Humboldt
Section in ISrael.........coveevverrvrreesnrrnrrnrerrrersrnnssn. 36

Eliezer Giladi received the Herzberg Award and
FelloWShip «cvvvecreecrecciisnrsesrecerecsensaessrsnersecvassne e ea 30

From the Archives

Moshe Novomeysky — Founder of the Dead Sea
Industries

Bob Weintraub, Director of the Libraries,

Sami Shamoon Coilege of Engmeermg,

Beersheva and Ashdod... SR |
Obituary

Prof. Yehuda Mazur,

Weizmann Institute of Science......oeocvevvervrnevnnnnndl
Abstracts in English..................c.ooooons 43
Graphic Design:

Tali Wiesel, Graphic Department,
‘Weizmann Institute of Science, Rehovot.
www.weizmann.ac.il/graphics

Printing: _
Publishing Department, Weizmann Institute of Science, Rehovot
http:/fwww.weizmann.ac.iVRSD/new_pages/publish.html

| aa




F




/F\\ Il ) F R F‘\
Teflon AF T \/ 7 \/ 7 \’

F3C CF3F3C CF3F;3C CF)“

A sheet o' TEFLON AF demonstrates >90%
light transmision color spectrum of light passes
through vrithout change

Schigophrenia Senile dementia

Positron Emission Tomography (PET)

See Article by Shiomo Rosen p.7

ywn 1000090
CREMISTREY wisragL




