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PB-1
Nitrogen Lewis Acids

Alla Pogoreltsey Yuri Tulchinsky Mark Gandelman
Chemistry, Technio- Israel Institute of Technology, Haifa, Israel

Lewis acids and their interactions with Lewis bases are widely used in many aspects of chemistry. Althc
many chemical elements can serve as central atom of Lewis acids, niteagered compounds areuadly
considered as Lewis bases due to their lone pair of electrons having relatively high energy.

Recently, our group demonstrated tNalheterocyclic nitrenium ions can coordinate to various transition meta
centerd, possessing a Lewis basic featuFae availability of vacant gorbital of nitrenium species suggests
that it also might be involved inisteractions with Lewis bases, possessing a Lewis acidic character.

Here we present the first examples of reactivity of nitrenium species towards hases. This represents a
first example of robust, stable and stereoelectronically modifiable nitrogen Lewis acids, which form we
defined adducts with Lewis bad#s.Moreover, this reactivity provides a new type of stable organic
compounds, called trianes, bearing allaturated three consecutive nitrogen atoms.
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il (a) Tulchinsky, Y.; Iron, M. A.; Botoshansky, M.; Gandelman, Niature Chem.2011 3, 525. (b)
Tulchinsky, Y.; Kozuch, S.; Saha, P.; Botoshansky, M.; Shimon, L.; Gandelmahdm. Sci2014 5, 1305.

(c) Tulchinsky, Y., Kozuch, S., Saha, P., Mauda, A., Nisnevich, G., Botoshansky, M., Shimon, L., Gandelrnr
M. Chem. Eur. J2015 21, 313.
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PB-2
Novel Access Ttofwomomeltlsyl ACdholsr al U

Andrii Varenikov , Mark Gandelman
Chemistry, Technionlsraeli institute of Technology, Haifa, Israel
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Fig. 1. Reaction scheme/ctar

Fluorinecontaining organic compounds are of high interest to the chemical community, as fluorinat
molecules exhibit significantly different chemical and physical properties, comparing tduooated
analogs: One of the important families offlor i nat ed c otnfjnorometttyls alcaholse Thdse
compounds, in their enantiopure form, have found wide and important applications, especialynadicial

and pharmaceutical fields$ Current methods for the preparation of these alcohols asmdban
enantioselective reduction of the corresponding trifluoromethyl ketones using expensive chiral boranes or c
iridium catalysts.

We have developed an approach to access these compounds via completely different disconnection utilizi
easily pepared substrate as a starting material. Performing the asymmetric stereoconvergentoumisg
reaction with this building block, containing protected alcohol group at the reaction center, we can prej
(after deprotection) a target &Bubstitutedalcohol in a facile and efficient manner.

Namely, applying nicketatalyzed Hiyama crosoupling reaction to the substratgvarious protected allyl
or b e-miflugramethlyl) alcohols could be obtained in excellent yields and enantioselecgditywhile
during further deprotection of the alcole@remains unaffected.
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1] Alonso, C.; Martinez de Marigorta, E.; Rubiales, G.; Palacio€lrem.Rev 2015,115 18471935
2] GarciaMartinez, C.; Taguchi, Y.; Oishi, A.; Hayamizu, Klagn.Reson. Chem1998 36, 429435

3] Goldberg, R.D.; De Lombaert, S,; Aiello, R.; Bourassa, P.; Barucci, N,; Zhang, Q.; Paralkar, \
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PB-3
Sunscreen Assisted Photochemical {@rgence

Revannath Sutaf, Ofer Reany;, Gabriel N. Lemcoff
!Department of Natural Sciences, The Open University of Israel, Ra'anana, Israel
’Department oChemistry, BerGurion University of the Negev, BeBheva, Israel

Many photochemically induced processes are essential for the existence of life; but other biochemical reac
triggered by UV light may lead to DNA damage and degradation. To protecbmstifiis, chemists have
developed sunscreens in the form of external creams which deflect or absorb these harmful radiat
Moreover, some organisms are able to produce special molecules that absorb light to prevent harmful e\
and there is even spdation that the highly efficient UV absorption by nucleic bases was one of the selectic
processes that determined how life on earth evolved. Inspired on this, we thought it would be an appealing
to achieve control over photochemical synthetic patlswagpending on whether molecular sunscreens are
present or not.

In this study, we explore the property of lightisorbing organic molecules that can screeniftAdiation to
achieve selective organic transformations. Thus, by starting out with simplealaibhols and acrylates,
sequential photoinduced cresgetathesis (UMA), followed by UV-C irradiation in the presence of latent
catalystcis-Ru 1 led to butenolides2) or levulinates §). Several examples of the phatbemaselective
pathway are demomnsted, including the synthesis of two natural products and important precursors towal
different natural products simply by Uittadiation either in the presence or absence of a molecular sunscreer
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PB-4
Enantioselective Oxidative Home and Cross-Coupling of 2-Naphthols
Catalyzed by Chiral Iron Phosphate Complexes

Sachin Narute Doron Pappo
Chemistry, BerGurion University of the Negev, BeSheva, Israel

Cs-symmetric BINOL Ci-symmetric BINOL
e LN R
o0 NS S |
& @ "o A ’—’J“OH b \\'“J\[;J“OH LI /"l‘OH
i IT :L —_—= A OH A~ _OH . O
@ = oH Oxidant %/I_‘%llj Rzg['“ {’I\\VU RZ,J%Q,L\\U,H
up to 94:6 er up to 92:8 er up to 96:4 er

1,1-bi-2-naphthols BINOLs) are an important class of compounds. The synthesis of optically pure BINOL
with Ci-symmetry generally requires the induction of asymmetry by a chiral catalyst via an oxidative radic
anion coupling mechanism. Asymmetric synthesis of the BINO$§ge@ally having no substitution at 3, 3°
positions is the most challenging process due to competitive oxidative racemization of resulting BINOLSs.
address this issue, a novel chiral iron phosphate system has been developed and for the first tifiodlysucce
applied for synthesis of enantemriched @ and G symmetric BINOLs with the 3 and 3" positions available for
further chemical modifications. On the basis of kinetic and racemization studies, we postulated the couplin
2-naphthol involves an inteolecular oxidative radicanion coupling by iron bisphosphate complex.

References:
1] Egami, H.; Katsuki, T Am. Chem. So2009 131, 6082 6083.
2] Li, X.; Hewgley, J. B.; Mulrooney, C. A.; Yang, J.; Kozlowski, M. Org. Chem2003 68, 5500 5511.

3] Libman, A.; Shalit, H.; Vainer, Y.; Narute, S.; Kozuch, S.; PappoAm. Chem. So2015 137, 11458
11460.

4] Gaster, E.; Vainer, Y.; Regev, A.; Narute, S.; Sudheendran, K.; Werbeloff, A.; Shalit, H.; Pappbe.
Int. Ed.2015 54, 4198 4202.

5] Parnes, R.; Kshirsagar, U. A.; Werbeloff, A.; Regev, C.; Pappa,diL 2012 14, 33243327.
6] Narute, S.; Parnes, R.; Toste, F. D.; PappoCBn{municated



PB-5
Poly-Substituted Furans and Benzofurans from Simplé-Ketosulfoxide Scope
and Mechanistic Insights

Regev ParnesDoron Pappo
Chemistry, BerGurion University of the Negev, BeSheva, Israel
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Poly substituted furans and benzofurans are highportant class of heterocycles which possess biologically
active characteristics and synthetic importance. These highly valuable components have a complex stru
motif and the synthesis of such, in a simple and straight forward manner remains é glesifor synthetic
chemists over the years. In this work, we demonstrate direct synthesis of tetra-aubstituted furans and
substituted benzofurans derived freketosulfoxide and 1,3dicarbonyl derivatives or phenols respectively.

In both heterocycles full control on the different substituents can be achieved depend on the selected
reactant’s structure.

References:

1] Regev Parnes and Doron Pappd.ett.2015 29242927.
2] Regev Parnes, Sachin Narute and Doron Pdmit2014 16 (22),5922 5925.
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Transforming the Conjugated Backbone: from Oligofurans to
Oligonaphthalenes

Sunita Phatangare Ori Gidron
Institute of Chemistry, The Hebrew University of Jerusalem, dkxums Israel

Oligoarenes are conjugated aromatic backbones which constitute an important class of organic compo
with promising applications in organic electronics and catalysis. While the synthesis of unsubstitu
oligophenylenes was recently demaastd!! the introduction of monodispersed functionalized oligoarenes in
a highlyselective manner remains a significant challenge. Oligofurans, which are ecoig@ming analogs of
the intensively studied oligothiophenes, were recently introduced msewaclass of organic electronic
materiald? Unlike oligothiophenes, oligofurans can undergo DAdider cycloaddition, and we were therefore
interested in utilizing t hedomugatedbackbones.i ty f or t he

Herein we report theconversion of long oligofurans to oligonaphthalenes, by multiple Bikler
cycloadditions with benzyne precursé¥sConsequent deoxygenation of the formed cycloadducts resulted i
the formation long oligonaphthalenes, containing up to 6 units. Tadtioa, with forman of up to 12 new

catbonc ar bon bonds in a single step, repr e scenugased a
backbones, whicotnmgatioet ai ni ng t he
References:

[1] A. Abdulkarim, F. Hinkel, D. Jansch, J. Freudenberg, F. E. Gplkh Mullen,J. Am. Chem. So@016
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Remote Functionalization and Chirality Transfer: Stereo®lective Access to
Polyfunctional Acyclic Aldehydes bearing Quaternary Centers

David Pierrot, Jeffrey Bruffaertsllan Marek
The Mallat Family Laboratory of @anic Chemistry, Schulich Faculty of Chemistry and Lise
MeitnerMinerva Center for Computational Quantum Chemistry, Technisrael Institute of
Technology, Haifa, Israel

The access to stereocontrolled and functionalized quaternary stereocenter¢emgicigabwing to its high
steric hinderanckYet, remote functionalization proved to be an efficient strategy to overcome these synthe
issues: Based on the combined use of cyclopropylmethdaokl Heck reactiofiwe anticipated that the strain
releag of cyclopropyl moieties would drive the Heck reaction of alcdhdbwards the formation of the
aldehyde? (Scheme 1).
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Scheme 1 Access to polyfunctional aldehydes through remote Heck reaction

To our delight the transformation was highly diastereasigle providing a single H)-diastereomer. The
efficiency of the approach is supported by a straightforward and modular synthesis of vir
cyclopropylmethanat.A representative scope and mechanistic insight will be presented.

1. I. Marek, Y. Minko, M.Pasco, T. Mejuch, N. Gilboa, H. Chechik, J.P. Dashm. Chem. So2014 136
2682.

2. a) J. Bruffaerts, D. Pierrot, I. Mare®rg. Biomol. Chen2016 14, 10325; b) A. Vasseur, J. Bruffaerts, I.
Marek,Nature Chem2016 8, 209.

3. a) A. Marsawa, D. Diér, T. Zabrodski, M. Schinkel, L. Ackermann, |. Marblature2015 505, 199 ; b) A.
Vasseur, L. Perrin, O. Eisenstein, |. Mar€kem. Sci2015 6, 2770.

4. a) EW. Werner, TS. Mei, A.J. Burckle, M.S. Sigmacience2012 338 1455 ; b) T-S. Mei, H.H Patel,
M.S. SigmanNature2014 508 340.

5. a) D. Didier, RO. Delaye, M. Simaan, B. Island, G. Eppe, H. Eijsberg, A. Kleiner, P. Knochel, I. Marel
Chem. Eur. J2014 20, 1038 ; b) D. Miller, I. Marek]. Am. Chem. So2015 137, 15414.
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Anion Binding and Transport Activity of semithio-Bambus[6]uril

Ofer Reany!, Ehud Keinah
1Department of Natural Sciences, The Open University of Israel, Raanana, Israel
2The Schulich Faculty of Chestiy, Technion Israel Institute of Technology, Haifa, Israel

lon transport across the cell membrane is essential for maintaining the cell ion homeostasis and regulatin:
processes of life. Generally, nature achieves these tasks using membrane anotdarge macromolecular
assemblies. Otherwise, small synthetic molecules, which function as ion transporters, could be use
therapeutic agents for treating anion channelopathies.

As cyclic hexamer of dimethdlycoluril (i.e., 1; X=0) connected by miylene bridges, the bambus[6]ul,
strongly binds anions in its interiBt.Realizing that this property reflects the electrostatic landscape of th
glycoluril molecular surface, we envisioned that the replacement of either one oxygen atom or aitindry a
heteroatom, such as sulfur or nitrogea, 3 or 4, respectively, would significantly modify its anion binding
properties and afford novel transporting opportunities.

Here we report the first example of bambusbaked anion transporter. Semtbambus[6]uril, 3 can
accommodate and transport chloride across lipid bilayer membranes in a {&akageionselective manner.
The present experimental reslit®pens a plethora of transportation opportunities based on the synthetical
accessibland modifiable bambusuril structt¥eand design of synthetic unimolecular anion channels based o
semiazabambusurilg®!
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Cobalt Catalyzed Aerobic Oxidative Cross Coupling of Phenols

Hagai Reiss Doron Pappo
Chemistry, BetGurion University of the Negev, BeSheva, Israel

Oxidative coupling reactions under aerobic condition are highly desired methods in organic chemis
specifically the cross coupling of two phenolic components affordipgenol products, which are important
for natural products synthesis.

Cobalt complexes are known to fixate oxygen, this characteristic enables us to carry out reactions under ae
conditions with catalytic amount of metal complex. Designing variousptexes can help us control the
selectivity and efficiency of the coupling reaction in the manner of over oxidation, reaction rate and cata
loading.

This study was initiated by crossupling between -tnethoxy4-methylphenol and -8romao2-naphthol usig
cobalt porphyrin as catalyst, under oxygen atmosphere, to obtain the desired biphenol in 57% yield. Fu
optimization revealed that changing the nucleophile-ta2hthol and the catalyst to cobalt salen, increased the
yield to 87% under air.
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Mechanism of Crystallization of Perylene diimides in Aqueous Media

Shaked RosenngHaim WeissmanBoris Rybtchinski
Department of Organic emistry, Weizmann Institute of Science, Rehovot, Israel

Classical nucleation theory (CNT) has dominated description of crystalline nucleation and growth. While C
offers valuable insight into processes taking place during crystallization, it has sabsthattcomings.
Alternative nucleation mechani sms hlve been proj

In this contribution, we present experimental monitoring of the entire crystallization process of a represente
simple aromatic compoundoerylene dimide. Our study correlates spectroscopic and structural measuremen
allowing us to identify key stages in crystal evolution. Our findings support &teponucleation mechanism
rather than one step nucleation as described by CNT. Our studies proviizen&mial insights into the
formation of crystalline phases, and suggest strategies to control crystallization of organic molecules.

References
(1) Vekilov, P. G. NucleatiorCryst. Growth Des201Q 10, 50071 5019.

(2) De Yoreo, J. J.; Gilbert, P. B. a.; Sommerdijk, N. a. J. M.; Penn, R. L.; Whitelam, S.; Joester, D.; Zhan
H.; Rimer, J. D.; Navrotsky, A.; Banfield, J. F.; Wallace, a. F.; Michel, F. M.; Meldrum, F. C.; Colfen, H
Dove, P. M. Crystallization by particle attachment in synthetiaqydaiic, and geologic environmengcience.
2015 349 aaa6760.
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Preparation and Characterization of Green High Energy Aminotetrazolium
Dihydroborate and Closo(B12H12)? Salts

Pessia SharonCarmit Alexenlerg Michal Afri, Dan GrinsteinAryeh A. Frimer
Department of Chemistry, Bdllan University, RamaGan, Israel

Substantiainterest has developed in insensitive munitions (iMjgh energy compounds which are relatively
stable to detonati on. |l deal |l vy, the I M should b
releasing neither smoke nor toxic gases when détdn Other desired properties are high crystal density anc
heat of formation. Two class of compounds which would seem to answer all these criteria, are tetrazo
dihydroborate and clos{Bi12H12)? salts. The latter are rich in nitrogen and/or boron @modiuce primarily N

and boron oxides on oxidative decomposition. These materials are thermally stable and insensitive to elec
discharge, friction and impact. We have focused our efforts on the aminotetrazolium derivatives because c
high percerdage of nitrogen atoms. A variety of nitrogech and metafree dihydrobis(1,24riazolyl)borate,
dihydrobis(5aminotetrazolyl)boratd and 2 and close (B12H12)? salts3 of aminotetrazole derivatives were
prepared as shown below.

KScheme 1: Dihydroborate and Closo-(B1zHiz)? Salts (1-3)
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NMR Signal Amplification through Host:Guest Binding Kinetics

Ronit ShustermanKrush?, Liat Avram-Biton?, Amnon BarShirt
1Department of Organic Chemistiy/eizmann Institute of Science, Rehovot, Israel
2Department of Chemical Research Support, Weizmann Institute of Science, Rehovot, Israel

CEST (chemical exchange saturation transfer) is an NMR methodology by which the NMR signal of |
concentration moietge is amplified through a saturation transfer mechanism. This methodology has be
widely used in MRibased applications for molecular imadthgAlthough the CEST methodology have been
proposed fofH-NMR, the ability to use it with other NM@bservable uclei?®! is an advantage for several
fields in science, from host:guest chemistry to molecular MR imaging.

Here we employ the CEST technique in tf&NMR framework to amplify signals from extremely low and
somet i mes fi'dFmgdestd ire aidi@[ijuriléGB[n]) hosts. The proposed approach, which is termed
guest exchange saturation transfer (GEST), is performed to study the binding kinetics in host:guest sys
Specifically, '°F-GEST effect of CB[7] as the host and sevéfRlanesthetics agotential guests is shown. A
significant GEST effect arising from CB[7]:fluoroxene host:guest system was observed, with the ability
amplify the®F-NMR signal of extremely low concentrations of complexed guest (uM) by a factor of x100(
Moreover, the déct of the salt content and the temperature on the obtained GEST outcome is discus
Finally, the potenti al BHA-MR6 apHfications istdemortsteateds Soesammarize,
the feasibility of applying the CEST methodology ##-NMR and MRI frameworks through host:guest
molecular systems was demonstrated, along with the clear potential BF#8&ST methodology to study
host:guest interactid.

[1] A. Bar-Shir et al. ACS Chemical Biolog2015 10, 11601170.

[2] A. Bar-Shir etal., Journal of the American Chemical Soci2g615 137, 78-81.
[3] M. Schnurr et al.Angew Chem Int Ed EngD15 54, 1344413447

[4] L. Avram et al..Chemical Scienc2016
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A Unique Pdi Catalysed Heck Arylation as a Remote Trigger for
Cyclopropane Selective RinggOpening

Sukhdev Singh Jeffrey BruffaertsAlexandre Vasseutlan Marek
Schulich Faculty o€hemistry, Technionlsrael Institute of Technology, Haifa, Israel

Nowadays, the development of novel organic transformations tends towards more flexible, efficient
economical strategies, as well as the induction of high levels of stereoseleatititiz tontext, the concept of
remote functionalization has recently drawn great attention as it meets all theseldfberiastance, previous
studies have identified Heck intermolecular arylations of olefins as a potential remote trigger for dist
functionalizationsvia chairi walking processe%® Hereby, we report the unprecedented Heck regioselective
arylation of terminal olefind as a distant trigger for the rirgpening of cyclopropanes. This Ratalysed
unfolding of the strained cycle, drivirfgrce of the chaiiwalking process, remarkably proved its efficiency
and versatility, as the reaction proceeded regardless of the molecular distance between the initiation (d
bond) and termination (alcohol) sites In Moreover, employing stereodedid polysubstituted cyclopropane
provide access to sophisticated stereoenriched acyclic scaffolds in good yields. Conceptually, we demons
that merging catalytically a chain walking process with a selective &@nd cleavage represents a powerful
apprach to construct linear skeleton possessing two stereogenic centers.
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2] Molpolder, J. B.; Heck. R. F. AOrg. Chem1976 41, 265.

3] Larock, R. C.; Leung, W. Y.; Stoltbunn, S.Tetrahedron Lett1989 30, 6629.
4] Werner, E. W.; Mei, T.S., Burckle, A. J., Sigman, M. Science2012 338 1455.
5] Mei, T.i' S.; Patel, H. H.; Sigman, M. Slature2014 508 340.

6] Didier, D.et al Eur. J.2014 20, 1038.
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SeltAssemblyof Enzyme-Responsive Amphiphilic PolymerDendron Hybrids
into Micelles with Different Hydrophilic Shells

Gadi Slor'? Roey J. Amit?
!Department of Organic Chemistry, School of Chemistry, Tiel Bwiversity, Tel Aviv, Israel
Center for Nanoscience and Nanotechnology, Tel Aviv University, Tel Aviv, Israel

In the recent years, a lot of attention is directed towards the study and development-siz@draarriers,
which can encapsulate or covalgrbind molecular cargo within their cores. One of the promising applications
for these kinds of carriers is in the field of drug delivery. For this use, there is a need faranas that
could disassemble on demand under specific conditions, catlngelease of their molecular cargo at the
designated target site. Typically, these kind of reawoiers are formed by the sa@§sembly of amphiphilic
block copolymers into micelles or vesicles in aqueous media. There are numerous examples fer stir
responsive micelles and vesicles that disassemble due to changes in temperature, pH, light irradiatior
recently enzymatic activation. Enzymes are very appealing trigger due to their catalytic nature, specificity
the fact that in many cases thereais overexpression of disease associated enzymes in diseased tissues
previous works of our group we presented amphiphilic block copolymers based on hydrophilic PEG linked
hydrophobic enzymeesponsive dendron. These RPHEéndron hybrids selissemlied in aqueous media into
micelles, which disassembled after activation with specific enzyme. In this work, we expand the variety
hydrophilic polymers that can be used for the preparation of amphiphilic pefjeneron hybrids. The effect

of polymer conposition and charge on the assembly and disassembly were thoroughly studied using var
techniques. The results demonstrate the modularity of our synthetic design and open the way for enz
responsive polymeric micelles with adjustable hydrophilic sivel surface properties.
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PB-15
Mechanism of the Copper/TEMPO Catalyzed Aerobic Oxidation of Alcohols

Alex Szpilmant, Mark A. Iror?
!Department of Chemical Sciences, Ariel UniitgrsAriel, Israel
’Department of Chemical Research Support, Weizmann Institute of Sciences, Rehovot, Israel

Identifying the mechanism of a catalytic reaction is paramount for designing new and improved cataly
Several alternative catalytic cycles fdret coppeiTEMPO catalyzed aerobic oxidation of alcohols to the
corresponding aldehydes or ketones were examined in their entirety using density functional theory at
SMD(CH3CN)}RIJCOSXDSD-PBEB95/def2TZVP//DF-PBED3BJ/def2SVP level of theor{?! A novd
catalytic cycle in which TEMPO remains coordinated to copper throughout, was identified as the most lik
mechanism. There are three components to the catalytic cycle: (1) hydrogen transfer from the alkoxy ligar
coordinated TEMPO (2) oxygen activati with formation of a peroxo complex, and (3) alcohol activation with
transfer of the ©OH proton to the peroxo ligand. The oxidation takes place via-membered intramolecular
hydrogen transfer transition state. Importantly, this is not the rate detegmstep. Instead, the rate
determining step involves oxygen activation and/or the initial alcohol activation.

[1] Mechanism of the Copper/TEMPO Catalyzed Aerobic Oxidation of Alcohols Mark A. Iron and Alex M
Szpilman*Chemistry a European Jouah 2016 In Press(HOT paper)
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PB-16
Nucleophilic C(sp)-H Bond Functionalization - n
and StageEfficient Synthetic Tool to Obtain Novel Heterocyclic Derivatives

Mikhail Varaksin 12 Oleg Chupakhit?, Valery Charusim®-?
!Department of Organic and Biomolecular Chemistry, Ural Federal University, Ekaterinburg,
Russia
2L aboratory of Heterocyclic Compounds, Institute of Organic Synthesis, Ekaterinburg, Russia

Two principal approache® tmodify heteroaromatics by means of incorporation of a nucleophilic fragmer
through displacement of the i€ bond will be considered.

The first one is based on catalytic activation of thEl Gond. It involves the step of deprotonation followed by
the fomation of organometallic intermediates, which then react with nucleophiles into the final praglucts (

Transition Metal-catalysed C-H Functionalization

PRROATS Metalation SPODER ,/\ NU— YN Oxidation R
<\ N/>—@ <\ r\i>_M(ngand)X <\ N/)— u M) N N/>—Nu (1

The second approach suggests a direct nucleophilic attack at unsubstituted carbon of an heteroaromati
| eadi n g"-addocts followed By diter t wo el ectr on-©x b d aPRraozdl Dhor ( A
elimination ofgood e avi ng gr eEup n(i inRaotaiold.B).46 n

Transition Metal-free C-H Functionalization

e praonc N Oxidation prnnny
&'\?_@ —_— &%K@ T. §\_N/>—Nu (1)
'/\N_

ot s ~ony Nu Elimination 2.2

@,\fg@ &,N\K@] -ROH \LN/>_ ;e
(6] OR

Both schemes involve the departure of proton, however the sequence and the ways of activations differ.

It has een well documented that the mdiale coupling reactions provide a good complementary basis fol
metatcatalysed crossoupling reactions, as illustrated by many examples from the chemistry of biologicall
active compounds, macrocyclic derivatives, polynéee stable radicals, metallocenes, carborane¥’ etc.

1] Charushin, V.N.; Chupakhin, O.N., Eds. Metal FreeHCFunctionalization of Aromatics.
Nucleophilic Displacement of Hydrogen. In Top Heterocyclic Chemistry, Maes, B. U. W., Cossy, .
Poland, S Series Eds.; Springer: Heidelberg, New York, Dordrecht, London, 2014; Vol. 37.

2] Chupakhin, O.N.; Charushin V. N. Tetrahedron Lett. 2016, 5
3] Varaksin, M.V.; Chupakhin, O.N.; Charushin, V.N. et al. J. Org. Chem. 2012, 77, 9087.

4] Varaksin, M.V.; Chupakhin, O.N.; Charushin, V.N. et al. Macroheterocycles 2013, 6, 308.

5] Chupakhin, O.N.; Varaksim.V. et al. J. Org. Chem. 2009, 74, 2870.

6] Utepova, I.A.; Chupakhin, O.N.; Charushin, V.N. et al. J. Org. Chem. 2014, 79, 8659.

7] Varaksin, M.V.; Chupakhin, O.N.; Charushin, V.N. et al. Organometallics 2015, 34, 5285.
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Development of Correlative Cryasoft X-ray Tomography (Cryo-SXT) and
Stochastic Reconstruction Microscopy (STORM). A Study of Cholesterol
Crystal Early Formation in Cells

Neta Varsand, Tali Dadosf, Sergey Kapishnikdy Eva Pereirgy Eyal Shimor,
Xueting Jif, Howard S. Kruth, Leslie Leiserowit?, Lia Addadt
!Department of Structural Biology, Weizmann Institute of Science, Rehovot, Israel
’Department of Cheroal Research, Weizmann Institute of Science, Rehovot, Israel
3Department of Materials and Interfaces, Weizmann Institute of Science, Rehovot, Israel
4Department of Soft Matter and Functional Materials, Helmh@intrum Berlin, Berlin,
Germany
*MISTRALBemli neT Experi ments Division, ALBA Synch
Spain
®Experimental Atherosclerosis Section, National Heart, Lung and Blood Institute,
National Institutes of Health, Bethesda, Maryland, USA

Atherosclerosis, the major precursor of cavdiscular disease, is characterized by the deposition of excessi\
cholesterol in the arterial intima.Atherosclerotic plaques build up in arteries in a slow process that initiate
with uptake of LDL particles by macrophage cells leading to depositiahaésterol monohydrate crystals
and cell death Precipitation of cholesterol crystals is a crucial part of the pathological progréession.

We suggested that the initial step in atherosclerosis development may be from cholesterol domains segre:
in cell membranes and serving as nucleation sites for the formatiowlioféhsional (3D) cholesterol crystals
34 To verify whether this process can be relevarinteivo processes, we have developed a high resolution
correlative method combining crgoft X-ray tomography (cry®XT) and stochastic optical reconstruction
microscopy (STORMY. The approach provides 3D information on large cellular volumes at 70 nm resdlution
Cryo-SXT morphologically identifies and localizes aggregations of carlwbn mateials, while STORM
identifies specific markers on the desired epitopes, enabling colocalization between the identified objects
the cellular environment. Using a specific antibody (MAB 58B1) which labels cholesterol cistats
identify and image custals at a very early stage (2000 nm) on the cell plasma membrane and in intracellular
locations. This technique can in principle be applied to other biological samples where specific molec
identification is required in conjunction with high resaat3D-imaging

Overlay of the data- In 3 dimensions

[1]Kruth, H. S.Curr. Mol. Med.2001, 1, 633.

[2] Tangirala, Rajendra K., W. Gray Jerome, N. L. Jones, Donald M. Small, W. J. Johnson, J. M. Glick, F.
Mahlberg, and G. H. Rothblai. Lipid Res.199435, 93.

[3] Ong, D. S.; Anzingen). J.; Leyva, F. J.; Rubin, N.; Addadi, L.; Kruth, HJSLipid Res201Q 51, 2303.
[4] Ziblat, R.; Fargion, I.; Leiserowitz, L.; Addadi, Biophys. J2012 103, 255

[5]varsano, N., Dadosh T., Kapishnikov S. Pereiro E. Shimoni E. Jin X., Kruth, Hei§erowitz L, and
Addadi L.J. Am. Chem. So2016, DOI: 10.1021/jacs.6b07584

[6] Addadi, L., Rubin, N., Scheffer, L. and Ziblat, R., 2008&c. Chem. Re2008,41,254.
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Towards New Reactive Phosphenium Cations

Solomon Volodarsky, Yael Gottlieh Roman Dobrovetsky
Chemistry, Tel Aviv University, Tel Aviv, Israel

Previous work This work
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FPhosphanium Kinetically stabilizad Geometrically
calions phosphenium cations constrained phosphenium
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Electronically stabilized phosphenium cations of typeh@ve been known for abb40 years. These molecules
showed i nt er e s-acceptigg ligahds imelectron iych teassition metal complexes. Their reactivit
with small molecules was also probed, however, turned out to be rather limited. This motivated us to de
new reactive phosphenium cations capable of activating small molecules, sughG3,HNH, R:SiH etc. and
hopefully transform them to valeedded products. We present two distinct approaches to achieve the desi
goals. The first approach is to synthesizeristlly encumbered phosphenium catio2% \Which are not
stabilized electronically, and thus expected to be more reactive towards small molecules. Notewor
phosphenium cations of typ2 are still unknown. The second approach is to synthesize georitetrica
constrained phosphenium catiod3, Wwhich based on computations should be more reactivelthadvances

in synthesis and utility a and3 along with theoretical predictions are presented herein.
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Following Homolytic Mechanochemicé Kinetics with a Pyrenyl Nitrone
Spin-Trap

Feng Wang Charles E. Diesendruck
Schulich Faculty of Chemistry, Techniolsrael Institute of Technology, Haifa, Israel

The mechanochemicatability of a polymer is a fundamental parameter when choosing the ideal material f
many different uses where mechanical stress may induce molecular weight reduction. The use
mechanophores has significantly improved the detection of mechanochesaictam, but their incorporation

to different polymers can be synthetically challenging. Alternatively, we return to the old strategy of using s
traps to quantify the radicals produced as a consequence of mechanochemical homolytic bond scission e
Several new spHtraps have been developed in recent decades, and pyrenyl nitrones have been show
effectively bind radicals, providing a spectroscopic methodology to follow radical concentration. Here
demonstrate the use of these probes as excdétlets to follow mechanochemical depolymerization using
online UV-Vis spectra. In order to confirm if the probe is really providing meaningful relative results betwe:
polymers, we compared the degradation rate constants calculated freviis$ypectra withthat calculated
from the molecular weight decay based on GPC traces. The rates show a direct correlation, indicating the |
is indeed providing correatformation.
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A Chiral Metal -Organic Frameworks: Evolution of Morphology and
Crystallization on Surface

Qiang Wen, Shira HamamiMaria Chiara Di Gregorid.inda J. W. ShimonMichal Lahay
Milko E. van der Boom
Organic Chemistry, Weizmann Institute of Science, Rehovot, Israel

A chiral Metatorganic frameworks (MOFs) are obtained from a pyrihased tetrahedral ligands. The
resulting MOFs show a homogeneous hexagonal morphology, the size of which can be tuned by changing
concentration of ligands and metal salts. Tdependent experiments reveal the crystallization process g
through a kinetic phase, which dissolve into solutiorrgstallization goes on. The chiral MOFs can grow on

pyridinemodified silicon surface with orientation. Microstructure analyzes show there are defects between
interface and MOFs.
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The Difluoromet hyl Bi oihdioHydragenBond s i
Donor 07?

Dina Yeffet, Gali SodMoriah, Anat Berliner Dafna Amitr Daniele Marcianp
Eytan Gershonqg\Sigal SaphierYossi Zafrani
Organic Chemistry, Israel Institute for Biological Research, N&esa, Israel

The fluorine atom playsin important role in many fields due to its unique combination of small size, higl
electronegativity, low polarizability and hydrophobicity. Advances in synthetic methods, has made the |
abundant CfH group more accessible. This group is especiallyrasteng because of its attenuated
lipophilicity increase and Hbonding ability. Just how significant is the tendency obKCEo donate its a
hydrogen and is it sensitive to other functions in the molecule? Also, how is the lipophilicity induced by t
group, affected by the molecular structure of specific compounds? Can it really be used as a lipopl
bioisoster of OH as suggested? In this work we prepared a series of difluoromethyl anisoles and thioanis
and studied their drulike properties; hydrgen bonding and lipophilicity. Using the Abraham’s softie
NMR analysis we have determined their hydrogen bond acidity parafméded850.126) and found that, the
difluoromethyl group acts as a hydrogen bond donor on a scale similar to that of tbipphéme and amine
groups, but not as that of the hydroxyl one. The measukedues were found to correlate with the Hammett s
constants of different substituents, with EWG causing an increase in the hydrogen bond acidity. Although
difluoromethylgroup is considered a lipophilicity enhancing group, we found that the range of the experimer
el Bddepends on the aryl Substituent s. Here tobf,
and Hammett O const ant ®aseiwlipdphilicitE Wese lfinelingd wilhemable @tiorzal
design of fluorinated drug candidates with added metabolic stability or higher binding affinity obtained withe
an increase in lipophilicity using more precise design rules.
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Brook Rearrangement as a Carbenoidrigger for Ring Expansion of
Cyclopropanes to Access StereDefined Highly-Substituted Cyclobutenes

Fa-Guang Zhang llan Marek
Schulich Faculty of Chemistry, dlenion- Israel Institute of Technology, Haifa, Israel

Cyclobutenes represent an important class of structural motifs owing to their presence in many natural pro
as well as bioactive compounds.Meanwhile, they have also proven to be versatile symtratiediates to
structurally complex molecules for their high reactivity because of the ring strain.However, efficient methc
for the construction of cyclobutenes are still quite limited, especially for stkfawed highlysubstituted
ones.In sharp ¢ot r ast , numerous cyclopropanesd stereosel
expansion of cyclopropanes holds a great promise for the efficient construction of cyclobutenes.In this st
the regie and diastereoselective coppatalyzedcarbomagnesiation of cyclopropenyl ethers, followed by
nucleophilic addition to an acyl silane,Brook rearrangement and ring expansion to give the correspon
cyclobutene as a single isomer in a -po¢ operation. Our methodology provides a facile aneehomoute to
access steredefined cyclobutenes, particularly pedubstituted ones, bearing a quaternary carbon stereocent
with a high enantiomeric ratio. Additionally, this unique ring expansion paves an attractive way to furtt
understand and makeeausf classic Brook rearrangement, especially as a feasible cartegoet.
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Synthesis and Characterization of PSi and RSn Protected Phosphasilenes and
their Anion-Radicals

Boris Minkovich, Dmitry Bravo-Zhivotovskii, Yitzhak Apeloig
Schulich Faculty of Chemistry and the Lise Meithgnerva Center for Computational
Quantum Chemistry, Techniemsrael Institute of Technogy, Haifa, Israel

Compounds with a multiple bond between silicon and heavier-graimp elements have recently attracted
much attention because of their unique reactivity and electronic properties. In spite of extensive rese
functionalized unsaturatembmpounds are still rare. Among them (Cp*)(@&P=SiR.! HP=SiR? and RZn
P=SiR? were reported. Silyl and tin substituents are functional/protecting groups and are in wide use in org;
and inorganic chemistry. For example, Si and rf@atal exchangeeactions are used forlE bond formation,

i.e., (RSN/SiyP  + Me 4SI/SHPLR+ Me-Sn/SiR.3

We report the synthesis and multinuclear NMR characterizatioR-8f and the first P-Sn -protected
phosphasilenes BSi=P-R 6 -€),1where R=tBeMe S i and %), =MeSo(MBuSnc), by LiF
elimination from correponding lithium phosphideZa-c. Reduction of phosphasilenés-c with Li metal or
RsSiLi in hexane or THF yields persistent ani@ulicals3a-c. In contrast, the reaction @b,c( R 63SniRwith
(MesSi)sSIK in hexane produces quantitatively (388:Si-SnR; accompanied by an NMRBilent elusive
species which we believe to beS®=P-K (5); the corresponding anienadicals3b and3cwere not detected.

We are currently studying the properties and reactions of the ha¥ahd5.

Li’ or R;SiLi | RaSi

————— ,
Li hexane /S|=P\ L.ib
R3Si I "I‘lll‘. R3Si or R3Si R'
.~ \\n, _tHexane ; THF
Si RN ————» Si—P. Iamc
y r.t., overnight 7 \ 3a-¢
RsSi© F LiF R;Si R' o 9
y 3 L ]
2a-¢ la-¢ Ib’—t> T.\"IS;Si-SnR:; + \S'_p
TMS;SiK / e \
hexane 4b, ¢ R,Si K

R;3Si= (tBu); MeSi

h

R'= a: Me,tBuSi, b: Me;Sn, €: nBu;Sn,

(1) Driess, M.; Pritzkow, H Winkler, U.J. Organomet. Chem 997, 529, 313.
(2) Driess, M.; Block, S.; Brym, M.; Gamer, M. Angew. Chem. Int. Ed. En@l006 45, 2293.

(3) (a) Becker, G.; Schmidt, H.; Uhl, G.; Uhl, W.; Regitz, M.; Résch, W.; Vogelbachek, ldinorg. Synth,
John Wiley & Sons, Inc.2007, p 243; (b) Schumann, H.; Résch, L.; Schrkdtsche, W.Zeitschrift flr
Naturforschung BL978 33, 1186.
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Reaction between Silenyl Lithium and Main Group Organometalics:
Transmetallation vs Addition

Daniel Pinchuk, Yosi Kratish Alexander Kaushanskmitry BravaeZhivotovskii,
Yitzhak Apeloig
Chemistry, Schulich Faculty of Chemistry and the Lise Meitfiaerva Center for
Computational Quantum Chemistry, Technidsrael Institute of Technology, Haifa, Israel

The study of the structure, properties and reactivity of debbhded silicorcompounds has made tremendous
progress, but many challenges remain. Recently we reported the isolation of silenyl liti\iaw we report
the synthesis of thigrst silenyl metals3 and the first 1,2limethalomethylsilanes.

Reaction ofl with MX2> (MX2>=MgCl., MgBr. ZnCl,, HgCh, HgFR) leads to a complex mixture of products
including silenyl radicak and a metallic residue (Scheme, path a). Reactidnvath 1 equivalents of RMX
(tBuzMeSiznCl, tBuMeSiZnCl, EtZnCl, tBuHgCl, tBeMeSiMgBr) in toluene at % gave after stirring for 30
minutes the trasmetallation silenyl metal produBise, respectively (path b). Reaction of silenyl lithium
with 2 equivalents oftBu2MeSipM (M=2Zn) in toluene at &C gave after stirring for 30 minut&s(path c). In
contrast, reaction ot with 2 eq of (tBMezSi}M (M=Zn, Hg, Li, Mg, Na) in toluene yield4: the first solvent
separated ion pair of a X¢methalomethylsilanes (path d). We are currently studying the reactions of the no\
3 and4.

R .
. SiMetBu, . M__ SiMetBu,
Si-C + Complex mixture Si=C_.
tBu,MeSi” SiMe,tBu tBu2MeS|% SiMe,tBu
- 2 3a-e
path a path b
Toluene Toluene
R-M-X
X-M-X tBu,MeSiLi
n THF-Li__ SiMetBu,
Bu,MeSi’ '] SiMe,tBu
path d path ¢
Toluene 7 NI Toluene
Me,tBuSi-M-SiMe,tBu_—~ THF‘\l‘;\!?u2MeSi-M-SiMetBu2
NN
~ or O
ATHF-Li” tBu,MeSiLi
tBu,MeS| - ‘ tBu,MeSi
M oSiMetBu, 2 ™M_ SiMetBu,
tBu,MeSi—Si—C _. .Si=C__,
tBuoMeSi , SiMe;tBu tBu,MeSi" 3 SiMe,tBu
X-Ray . X-Ray

‘M= Zn, Hg, Mg, Li, Na |

25



PB-25
One Step Fomation of ReducedGraphene-Oxide/CoTMPyYP based Electrodes
for Oxygen Reduction Reaction

Tsion RazOhaion?!, Israel Zilbermanh Eric Maimort, Armand Bettehein?
Chemistry department, Nuclear Research Center Negev;Bwaa, Israel
2Chemical Engineering Department, B&urion University of the Negev, BeBheva, Israel

Effective Oxygen Reduction Reaction (ORR) is esséftir the development of clean energy fuel cells. The
existing Ptbased catalysts are highly efficient but too expensive and rare for mass production. Therefore,
cost nonprecious metals catalysts are necessary.

The ORR catalysis using carbsnpporté transition metal porphyrins is well known for decades, yet their low
activity and stability towards ORR are not sufficient for usage in fuel cells. Recently, graphene and
derivatives, and especially heteroatom doped graphene, have shown promigiyiic cARR activity. The
incorporation of Cobalporphyrin into a graphene functionalized electrode could supposedly combine tl
advantages of both catalysts.

In this work we present a simple one step strategy to prepare graphgoepBgrin catalyst onlectrode
surface instead of the tedious laysrlayer methods reported so far. Our method is based on the dire
electrochemical reduction on glassy carbon of graplaie (GO) in the presence of CoTMPyP (Cobalt
5,10,15,26aetrakis(tmethyk4-pyridinio)porphyrin) in the solution. While electrostatic interaction and p
stacking adsorb the CoTMPYP to the GO in the solution, the electrodeposition of the GO encage the CoTM
on the electrode surface.

The ORR activity of glassy carbon electrode that wastfonalized using this method was characterized by an
onset potential 0f0.05V and +0.37V vs. Ag/AgCl in 0.1M NaOH and in 0.1MS3@x respectively, while
reducedGO functionalized electrode, without CoTMpyP, was characterized by an onset potet@tihbsdfand
-0.20V vs. Ag/AgCI in the same solutions. Surprisingly, the usage-ddop¢dGO have not yielded better
results with onset potentials of on.13V and +0.15V vs. Ag/AgCI in the alkaline and acidic solutions
respectively.
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Electrochemical Properties of Europium(lll), Samarium(lll) and Cerium(lll)
in Tetrabutylammonium Chloride lonic Liquid

Tsion RazOhaion?, Yeshayahu Be&liyahut, Armand Bettelheirf) Philippe Moisy,
Laurence Berthoh
1Chemistry Department, Nuclear Research Center Negev; Bemra, Israel
2Chemical Engineering Department, B&urion Universty of the Negev, Bee3heva, Israel
3Nuclear Energy Division, RadioChemistry & Processes Department, CEA, Bagmale ze
Cedex, France

The Electrochemical behavior of the trivalent lanthanides europium(lil), samarium(lll) and cerium(lll) |
tetrabutylanmonium chloride (BsiNCI) was investigated by cyclic voltammetry at glassy carbon working
electrode in 398 K.

The cyclic voltammograms of Eu(lll) and Sm(Ill) consisted of quasgersible waves occurring €15V and

1.23 V (vs. Ag wire) respectively, tabuted to the reduction to the divalent states. Cyclic voltammogram o
Ce(lll) shows oxidation peak potential of 1.14V (vs Ag wire) occurring very close to the potential windo
limit. The reversed reduction of Ce(IV) consists of two reduction peakd4#V and-0.62V (vs. Ag wire)
possibly due to addition of chloride ligand. Since the reference potential of the Ag wire within Bu4NClI
somewhat vague, Fe@peCp"* redox potential was measured as an internal reference and was found to
0.62V vs the Agvire.

The diffusion coefficients of the trivalent lanthanides i@l were detemined to be of the order @10 *°

cné/s by cyclic voltammetry and the electron transfer coefficikswere determined to be of the order of
D10 “cm/s.
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Tailor -Made n-Steroblock Copolymers of Poly(lactic acid) by a Truly Living
Polymerization Catalyst

Tomer Rosert, Israel Goldberfy Vincenzo Vendittd Moshe Kot
1School of Chemistry, Tel Aviv University) Beiv, Israel
Diparti ment o di Chimica e Biologia, Universi

Poly(lactic acid) (PLA) is a biodegradable polymer prepared by the catalyzed ring opening polymerizatior
lactide. An ideal catalyst should enable a sequential polynienzaf the lactide enantiomers to afford
stereoblock copolymers with predetermined number and lengths of blocks. We recently introduced a
family of magnesium based catalysts that combine extremely high activity with-Avingenature, which
gives &cess to PLA materials of unprecedented microstructures. Full consumption of thousands of equival
of L-LA within minutes gave PLLA of expected molecular weights and narrow molecular weight distribution
Precise PLLAb-PDLA diblock copolymers having @tk lengths of up to 1000 repeat units were readily
prepared within 30 min, and their thermal characterization revealed a stereocomplex phase only with very
melting transitions and melting enthalpies. The one pot sequential polymerization was exfemnolgaecise
hexabl ocks -hadi bgodki headt hs whi ch haveliving ocatalystse e
may open the way to negeneration PLAbased materials having vast potential for applications in materia
science.

5 min 5 min

Refereres:
Rosen, T; Goldberg, I; Venditto, V; Kol, Nh preparation
Rosen, T; Goldberg, I; Venditto, V; Kol, M. Am. Chem. So2016 138 1204112044
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The Mysteries of CAAC-bearing Sulfur-Chelated Ruthenium Precatalysts for
Olefin Metathesis

lllya Rozenberg, Gabriel N. Lemcoff
Chemistry, BerGurion University of the Negev, BeSheva, Israel

Rutheniumbased precatalysts for olefin metathesis are among the most studie@snpl terms structure
activity relationship in the field of organometallic catalysis. All the ligands around the metal center have b
modi fied with achievement of the significant i m
the reasons for the high success of this family of catalysts is the strong sigma electron donation -of the
heterocyclic carbene (NHC). Bertraatlal. have recently developed even stronger sigma donating ligands, tt
cyclic(alkyl)(amino)carbene ligands (CAAE) Replacing the NHC by CAAC in olefin metathesis precatalysts
by Bertrand and Grubbs led to a remarkable impact on stability and activity of the conffplexes.

In our lab we developed latent precatalysts that are based on sulfur chelated to metahdeexest in two
isomeric forms: inactive stablds-Cl> and reactivarans-Cl.. The activation of the complex to reactive form
can be easily achieved by irradiation with 350nm Ii§i/e have shown that the reason for the stability of the
inactive formis the strongransinfluence of the NHC ligand! Thus, the use of this new ligand for our family
of catalysts may lead to improving the properties of latency and activity at the same time. Herein, we pre
the synthesis and unexpected properties lffiisahelated complexes bearing CAAC ligands.

* X -ray structure was solved by Prof. Israel Goldberg, TAU

References:
[1] M. Soleilhavoup, G. Bertrandccounts of Chemical Resear2015 48, 256266

[2] D. R. Anderson, V. Lavallo, D. J. O'Leary, G. Band, R. H. GrubbsAngewandte Chemie International
Edition 2007, 46, 72627265

V. M. Marx, A. H. Sullivan, M. Melaimi, S. C. Virgil, B. K. Keitz, D. S. Weinberger, G. Bertrand, R. H.
Grubbs Angewandte Chemie International Editid@15 54, 19191923.

[3] A. BentAsuly, A. Aharoni, C. E. Diesendruck, Y. Vidavsky, I. Goldberg, B. F. Straub, N. G. Lemcoff
Organometallics 2009 28, 46524655

A. Aharoni, Y. Vidavsky, C. E. Diesendruck, A. Bé&suly, I. Goldberg, N. G. LemcofiQrganometallics
2011 30, 16071615
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The Dense Phase Reaction MechanisimrA New Pathway for Multi-Molecular
Reactions

Roy E. Schreiber Ronny Neumann
Department of Organic Chemistry, Weizmann Institute of Science, Rehovot, Israel

Classical kinetics in the gas and solution phases require chemical reactions to go either through umiorolecu
bimolecular elementary steps. Elementary reactions involving three molecules or above are consid
impractical due to the statistical improbability of a simultaneous collision involving more than two species.
inherent assumption in this theory tisat of an ‘ideal” medium, meaning that there are no intermolecula
interactions between reactant molecules. This assumption is increasingly shown to be naive for n
solution$, where transient or at times permanent supramolecular species are shown to f

We now show a new mechanistic model for chemical reactivity that is adapted from recent advances ir
understanding of homogeneous crystal nucleatietere, a dynamic supramolecular aggregate of reactan
molecules is first formed which induces ansitaneous reaction between multiple molecules. Experimenta
evidence for this mechanism will be shown in the-asffembly reaction of a polyoxometalate molecule where
a seemingly elementary'®rder reaction was observed.

In this reaction, a molecule stining one tungsten atom, [WR)]? reacts with silicon dioxide in aqueous
solution to form a single type of atomically precise 18 tungsten molecufeNEW:1sOs6] . An overview of
the whole formation mechanism will be shown, with an emphasis on tke ghase reaction step.

References
(1) Sedlak,). Phys. Chem. B10, 43294338 (2006).
(2) J. De Yoreo et alScience349 67601 -67606 (2015).
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