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INTRODUCTION

AOr ganometallic SystemsoTo Su

Almost all branches of chemistry and material science now interface with Organometallic Chemistry. Organometallics are used
extensively in the synthesis of usefidmpounds on both large and small scales. Industrial processes involving plastics, polymers,
electronic materials, and pharmaceuticals all depend on advancements in organometallic chemistry. Many catalytaatagtinon
stereoselective processes tha key steps in creative and paomventional synthesis of complex molecules have gained significant

advantage from organometallic chemistry.

The ISOC series is the most important school on organometallic chemistry at the European level, organizesl augteces of
EuCheMS (the European Association for Chemical and Molecular Sciences) and the interdivisional group of organometallic
chemistry of the Italian Chemical Society with the aim of encouraging the presence of young researchers and Ph.Do#tudents
from University and Industry, including those not directly involved in organometallic research projects, in order togletimer to
young researchers and distinguished European scientists as a contribution to the important goal of increasisfeithef tran
knowledge at a high level between different European countries and different generations of Scientists. The major bhjective o
ISOC is to promote synergy in organometallic research. The number of participants will be limited to aroundd@Qanfacilitate

maximum interaction among the participants and between them and the lecturers.

The 9th edition of ISOC (ISOC 2013) will focus on the relevance of organometallics systems to sustain a better future. The
development of advanced methodolegleased on the peculiar properties of organometallic compounds may lead to important
changes in the approach of organometallic chemists to the field. A full roster of scientifically distinguished speakesewniltheir
reading keys. In fact, fundamantstudies on the mechanistic and structural aspects, as well as new experimental methods and
investigation techniques, support the use of organometallic compounds in different application areas including Organometallic
Catalysis, Bioorganometallic Chemmgin Biology and Medicine, Green Chemistry (energy and sustainable development), Industrial

chemistry and Polymers production, Meta¢diated organic synthesis and Activation of small molecules.

Camerino

The town of Camerino, with abot500 inhabitants today, is located 661 meters above sea level, on the dorsal that separates the
valley of Chienti from that of Potenza, in the heart of Marche. Ofq@mean origin the town has played an important political and
ecclesiastical role throughe centuries reaching a notable level of economic and civil development. The wealth of monuments and

the vivacity of university life, that pulsates there for almost 700 years, make Camerino a significant center of cudttire and



TIMETABLE

Friday 15,30 16,00 17,30 18,00
30August | Opening Session Prof. K. Tatsumi Coffee break Prof. O. Eisenstein
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PROGRAMME

Friday, 30 August:

15,30:
16,00:

17,30:
18,00:

Opening Session

Prof. K. Tatsumi fiOrganometallic chemistry of reductases- A clue to building a future
sustainable society
Coffee break
Prof. O. EisensteiniOlefin metathesis catalysis with dO Schrock metal alkylidene complexes:
the input from computational studie

Saturday, 31 August:

9,00:
10,30:
11,00:

14,30:

16,00:
16,30:
18,00:
19,30:
21,00:

Prof.P. J. SadlefiOrganometallic anticancer complexes with nevmechanisms of action
Coffee break

Prof.E. A. QuadrellifiDinitrogen hydrogenation & cleavage an route to NH3 with a surface
coordination chemistry perspectivé

Prof.C. Najera Domingd@iCoinage metal complexes as chiral catalyster 1,3-dipolar
cycloadditionsd

Coffee break

Prof. E. SchuldiHydroamination reactions of unactivated olefin®

Flash Presentations

Poster session

Welcome Dinner

Sunday, 1 September

8,30:

10,00:
11,30:
12,00:
15,00:
20,00:

Prof. D. Milstein AiSustainable catalysis based on pincer complexes

Prof. M. AlbrechtfiStrong donor carbenes and their potential in (oxidation) catalysis
Coffee break

Prof.J. ClayderiiNew reactivity from organolithiumso

SocialExcursion

Social dinner

Monday, 2 September

9,30:

11,00:
11,30:
15,00:
16,30:
17,00:
18,30:

Prof.P. J. PérefCatalytic Functionalization of Hydrocarbons: the Methane Problend
Coffee break

Prof. F. RuffofiSweetness and privilege of metal promoted asymmetric cataly8is
Prof.A. S. K. HashmiiGold catalysis- A universe of innovatiord

Coffee break

Flash Presentations

Poster session

Tuesday,3 September

9,00:

10,00:
1030

1200:

Prof. V. Cadierno MenéndeiiMetal-catalyzed amide bond forming reactions in waterNitrile
hydrations and beyond

Coffee break

Prof. G. ReginatdiAdvances in cross coupling reactions. Synthetic applications in the field of
new generation solar celld

Prizes and Closing Ceremony
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LECTURES

Friday, 30 August, h 16,00 Lecture 1 Friday, 30 August, h&00 Lecture2
Organometallic Chemistry of ReductasesA Clue to Buildinga Future Sustainable Society Computational studies and chemical complexity:
olefin metathesis catalysis with the Schrock alkylidene complexes.
Kazuyuki Tatsumi

Odile Eisenstein
Research Center for Materials Science, Nagoya University;¢hapChikuseku, Nagoya 468602, Japan

i45100a@nucc.cc.nagoyaac.jp http://inorg.chem.nagoya.ac.jp/eframe.html
9 I it 9 goya-acp Institut Charles Gerhardt, cc 1501, CNRS UMR 5253, Univelitétpellier 2, Place E. Bataillon, 34095 Montpellier, France

QOdile.Eisenstein@unimontp2.f; http://ctmm.icgm.fr/spip.php?rubrique76&lang=fr
Metalloenzymes are essential for all living organisms on earth, as theirineetglorating active centers play a major

role in regulating highly efficient/selective enzymatic functions. In particilane research on reduct @o%ﬁu?ation%l%tﬁdieg G%Act?oﬁ r‘ﬁe‘éhanism have gained increased visibility and credibility among the community of
metallobasypesgressed rapidly in recent years, unravel éxﬁ'eﬂmerﬂa? c\ﬁeemlists. th Euﬂ&ﬁylé({ceept%d tl“%tnaqeac{iolﬁ h&chahidnein beoufeterr%i#eg by Eolmb‘u?aﬁoﬁaf studle€ Anbi v ©
centers and greatly expanding the established knowled 9ifRe Iané nurﬁbréreomﬁe(?nénfst}f: 'informzﬁﬂﬁthiﬁfed b?/ &oﬁ]ﬁu&t\’oﬁsrtﬁaphasrb@eﬂ W& B Snérfists Eggam/ prBo?dpa rkat

activities, exemplicfaitead yayngithegearauction of dinitrogenchsd HivtodsAiiet? by andglelifisiGrd 6h A FelcfioR kndwhd thaf tfie'rBdeitg could be far (even very far)
converting dihydrogen Cidd toy dprroogt eonnass easn dg eenleercattrionrgs ,pr ot o %Sm tfe Ek‘aerin‘?eht& §y§term°aﬁ‘dsconcfiti5n§’fn CO and
watand acetyl CoA Fe/nt ha- - Fe

We will illustrate several points of the above by describing our work for the olefin metathesis reaction with the Schrock
type metal alkylidene catalysts of the tyfeM{=CHR)(ER1)(X)(Y) (M = Mo, W, Re; ER= CR}, NR1, O; X = Y = alkyl,
alloxy, siloxy, amido, etcln this presentation, we will stress the importance of the chemical model (simplified vs closer to

forming acetyl
monoxi de, met hy
and coenzyme A

s s the experimental situation), the need to take a global vision of the reaction by including the study of the reactive pathway

brilliant functi o[np-c?uster] of the S[I-eeMi-cofactor] o, [4Fe-4S-2Ni] and that of the side reactiotisat form by products and could deactivate the catalyst. We will show that the classical
enzymes stand out &5 irgragenase Acetyl-CoA Synthase Chauvin mechanism holds but needs to be completed.

microcosm of the ft|N.@B8e s t-e2NHy+H, CH3++C0+C%ﬁ:;o-s-coA Some of the experiments were carried out with catalysts grafted on amorphous silica for which solid stateaNMR is
of naturedo that modern science method of choice. One of the advantages of solid state NMR is to access the dynamics of the catalysts grafted on silica via
should strive to L 'Fe Ni/éys I the measure of the Chemical Shift Anisotropy (CSA) i@ of the alkylidene group. Mo, W, Re and Ta alkylidene
therefore the i ml\_/ Ni of complexes were caidered. The decrease of the CSA relative to a static limit suggests that the Mo complexes are
chemical research o essentially immobile, while the three others are relatively mobiles. A computational study of the time average CSA was
stertufruenc ti @inat i ons| ® F°'T e carried out via a dynamic ab initio calatibns of the systems grafted on silica. The methodology will be explained and the

of the active sit J‘— [Ni_4pe.5§]e en [oxidized form] [reduced form] dynamics discussed. Remarkably, equal values of the CSA do not mean that the dynamics are of the same nature. The

[NiFe] Hydrogenase different dynamics will be presented and discussed.
2H* + 2 —= H;

CO-Dehydrogenase
CO+H,0 —>CO,+2H*+2¢

recognized. ‘

Figure 1. The Cluster Active Sites anggfdnctions of Reductases
The first part will be based on the following papers and unpublished results. The computation studies of the CSA ubksitlachp

These reductases promot e fifor ganomet al | i €Qdreehaycdtrioognesnda sie@rgariometallics2005 24 ©586.Ji Ams Chanm S@2005 127 @4016.0rgandmietallits2005f 24, 1586.New J. Chem.
equi val erctaltle dtalwdit €06 reaction in omgahgygmeCalAl synt hamis 200§ $42. Batiah Trank.2006 W 7.0rganometallic2006 25, 3554 J. Am. Chem. So@007, 129, 8207.J. Am. Chem.
insertio@Hbaoand ian Niltnst efriersctiinaggl.y hydrogenases -caomhtoaniyd sa Boc@iV, 128 8207d.rAg aChemmIp 2088 1B0 6€88.J. Am. €hem. So201Q 132, 7750.0rganometallics2012 31,
their active centers. The active sites of reducthawes ar68l2made of wunprecedented transition metal sul fide clusters
been longstanding targetsf synthetic chemists and are extremely challenging due to the instability and complexity of the
cluster structuresThi s presentation sholWwemiowal reyeinhesitaadygf omhdg 1ni trogenase active sites and
their electronic propertiedyd(@pecheemi aati egnshesessanti the mbldéEk] reactions, and (3)
chemical synthesis of the activeael smdadcelof acetyl CoA synthase and the function



Satuday, 3l August, h9,00 Lecture3

Organometallic anticancer complexes with new mechanisms of action

Peter J. Sadler

Department of Chemistry, University of Warwick, Coventry CV4 7AL, UK
P.J.Sadler@warwick.ac.ukttp://www2.warwick.ac.uk/fac/sci/chemistry/research/sadler/

The periodic table offers potential for discovery of new drugsill discuss our work on the design of lespin & half-
sandwich organometallic RuOs' and and If' complexe<.Initially we synthesised monofunctional 'Rarene complexes
that could bind strongly to DNA, by guanine N7 coordinatiorhdhding and intercalation of extended arenes, causing
different structural perturbations to cisplatin and no cresistancé: However, ithas become apparent that redox activity
can play a role in activity For example, thiolato complexes can be activated by oxidation to the suffematactive inert
compl exes amdceptor clselateddigands ¢an induce formation of reactive mxspecies (ROS) in cancer célls.
TheOdazopyri di ne *-mcgmyg@-pyrdyldz& N, -dimethylaniline)l]Pk exhibits nanomolar potency in a
range of cancer cells and is active in Vivas for RU', the iodido and chlorido ®sanalogues exhibimarked differences
in biological behaviou?.Compared to Rl Os' arene complexes hydrolyse ca. 100x more slowly and an aqua ligand is ca.
1.5 pK, units more acidié.

Cyclopentadienyl I complexes with appropriate Cp* substituents and chelated N,N or C,N Iijafstspossess some
remarkable properties: potent anticancer actiVignd catalytic activity using coenzyme NADH as a source of hydride
under biologicallyrelevant condition$?'® Organometallic arene complexes also offer potential for cancer
photochemotherapy.

AcknowledgementsWe thank the ERC, EPSRC, Science City (AWM/ERDF) and EC COST action CM1105 for support.
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Satuday, 3 August, h 1,00 Lectured
Dinitrogen hydrogenation & cleavage en route to NElwith a surface coordination

chemistry perspective

Elsje Alessandra Quadrelli

Equipe Chimie Organométallique de surfdcgboratoire de Chimie Catalyse Polymeres et Prod¢#df 5265 C2P2 CPE Lyon CNRS
Univ. Lyon 1), Université de Lyon43, Bd du 11 Novembre 1948illeurbanne, quadrelli@cpe.frhttp://lavande.cpe.fr/lcoms/quadrelli/

Dinitrogen cleavage and hydrogenation by transitiwetal centers toward ammonia is central in industry and in Nature.
After an introductory section on the thermodynamic and kinetic challenges linked $pliing, this course discusses
three major classes of transitiometal systems (homogeneous, heterogeneous and biological) capable of achieving
dissociation and hydrogenatiaf dinitrogen. Molecular complexes, sofitate HabeBosch catalytic systems, silica

supported tantalum hydrides and nitrogenase will be discussed. Emphasis is focused on the reaction mechanisms operating

in the process of dissociation and hydrogenatibdinitrogen. Close analysis of the mechanisms at hand in homogeneous,
heterogeneous and enzymatic systems reveal the key role played by metal hydride bonds -aneldméal bifunctional
dihydrogen heterolytic splitting in elementary steps equivaleeletttron and proton transfers.

LECTURES




LECTURES

Satuday, 3l August, h 4,30 Lecture5
Coinage Metal Complexes as Chiral Catalysts for 1;Bipolar Cycloadditions

Carmen Néjer®omingo

Department of Organic Chemistry, and Orga@ymthesis Institute, University of Alicante, Apdo. 9908080 Alicante, Spain,
cnajera@ua.es, http://iso.ua.es/en/personal/investigadores/eaajeesdomingo.html

The use of different chiral catalysts derived from binap and phosphoramidites andgsildé),and copper(ll) salts for
the enantioselective synthesis of highly substituted prolines bglide8ar cycloadditons (1;®C) of azomethine ylides,
derived from imino esteres or azlactones, with dipolarophiles is presented. TR€ LiSing bident® binap complexes
give good enantioselectivities for azomethine ylides when silver salts monomeric comhferesl dimeric gold2
trifluoroacetate%are used iglding endocycloadductsGlycine derived azlactones react with maleimides usigof (R)-
dimeric binapAuTFA complexes2 affording the correspondingendacycloadducts in good yields and high
enantioselections, whereas, silveatalyst1 failed completely The intermediate carboxylic acids are treated with
trimethylsilyldiazomethane isolatirg'-pyrroline methyl esters as final products.

In the case of monodentate phosphoramidites, metal complegesived from silver salts have been used for the
general 1,9DC of different imino esters and dipolarophiles to afferticcycloadductg In the @se of using nitroalkenes
as dipolarophiles copper(ll) triflate complex8sare the most appropriate catalysts affordigpcycloadducts. In
addition, computational studies have also been carried out in order to explain the high enantioselectioah lexhiizte

chiral complexesThis methodology has been applied to the synthesis of hepatitis C virus inhibitors blocking lthe vira

RNA-dependent RNAolymeras@ and for the preparation ofHitroprolines, which are excellent chiral organocatalysts
for thealdol reactior.

O GG F. N, .
~AaX 2 CF,COy SP-N. [ mx
I [GC nan SO

o0 3

P =PPh, MX = AgClO,, AgOTf, Cu(OTf),
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Satuday, 3 August, h 1630 Lecture6
Hydroamination reactions of unactivated olefins

Emmanuelle Schulz

Equipe de Catalyse Mol ®cul aire, Institut de CHhUMRIBE2 Mol ®cul aire

Orsay, Franceemmanuelle.schulz@psud.ft, http://www.icmmo.upsud.fr/Labos/LCM/cv/eschulz.php

The metalcatalysed hydroamination of olefins, formally the addition 6N\ unit on an unsaturated carboarbon
bond, perfectly meets the criteria of atom economic reattibhe fine tuning of catalysts to perform this transformation

with high enantioselectivities remains at present a real challenge to take up, considering the importance of these

compounds in medicinal and natural products chemistry. This transformati@nrisothynamically feasible under standard

CCI ) oo s
% (LJ " Cﬁ '

through catalyst coordination is thus 5 ) W " -

conditions but nevertheless suffers from a 3

high activation barrier. Olefinic activation 3 :c%

required to diminish the electron density %—
or -& bdNd activation to increase the

nucleoghilicity. The last 60 years have L

NN
Lon (. ‘ 3 R‘N"\' 2, QcHCHe,
seen a huge development of this reaction © = Asymmetric A U’b :
and numerous catalysts have been 2 Hydroamination "
¢ ENZE
reported belonging to alkali bases, but s S

also to the class of alkaline earth metals, < ..

rareearth (actinides), group 4 (and 5)

o3 e

elements, late transitionmetals and 1:\”

organocatalysts. Recent efforts have been drawn towards the discovery of catalysts able to promote the reaction in an

enantioselective manner.

This lecture will give an overview about the development of hydroamination reactions, associatbé wittimization

of already known promoters or the emergence of new catalysts type. It is organized according to the type of catalyst

engaged in the reaction and aims specifically to highlight the most innovative processes for the asymmetric hydnoaminatio

of unactivated alkenes, implying either an inter an intramolecular pathway. Our contribution in this field will also be

presented, concerning the discoveryddferent new families of efficient lanthanide amide ate complexes based on the

binaphthylanido ligand or corresponding simple lithium s&ithat promoted various hydroamination reactions.
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Surday,1 Septemberh 8,30 Lecture7 Surday,1 Septemberh 10,00 Lecture8

Sustainable catalysis based on cooperative pincer complexes Strong donor carbenes and their potential in (oxidation) catalysis
David Milstein Martin Albrecht

Department of Organic Chemistry, The Weizmann Institute of Science, Rehovot 76100, Israel School of Chemistry & Chemical Biology, University College Dublin, Belfield, Dublin 4, Ireland

david. milstein@weizmann.ac.il, http://www.weizmann.ac.il/Organic_Chemistry/milstein.shtml martin.albrecht@ucd.idttp://www.ucd.ie/chem/staff/profmartinalbrecht/

I'n recent years, complexes based on fcooperatingo | i ga A&y bonpdactyafionstaieqy tefies gnoxidative addiionof (rather inert) ppngsito elegtron righ; trangition mefal, o

can cooperate with the metal center by undieigeeversible structural changes in the processes of substrate activation and centers. Obviously, the effectiveness of this approach is greatly supportedriglystionating ligands. While phosphine

product formation. Selected examples will be presented. based ligands have been ubiquitous as strong donors for a wide variety of transitionamétaéd reactions, more

Our grouphas discovered a new mode of méigdnd cooperation, involving aromatizatidndearomatization of recently Nheterocyclic carbenes have gained in relevance as potent spectator ligands. Typicatsrosyclic carbenes
ligands. Pincetype, pyridine and bipyridine based complexes of Ir, Rh, Ru, Fe, Pd, Pt and acridine complexes of Ru are associated with a largely covalent bonding and stsethgnor properties, which distinguish them from phosphines. We
exhibit such cooperation, leadingfaxile activation of €M, H-H, N-H, O-H bonds, and to novel, environmentally benign will discuss the basic impact of-heterocyclic carbenes, and in particular synthetic opportunities for funttreasing the
Ru-catalyzed reactions including (a) dehydrogenative coupling of alcohols to form esters @mdhidrogenation of donor ability of this type of ligand (see Figure beldw).

esters to alcohols under mild conditions (c) couplifigamines with alcohols to form amides, polyamides and peptides |

with liberation of H (d) selective synthesis of primary amines directly from alcohols and ammonia (e) direct formation of \:>-M N@_M N M N M Q M M
W O Ow 0w 0% R

acetals by dehydrogenative coupling of alcohols (f) generation efesnand hydrogen by coupling of alcohols with
amines (g) dehydrogenative amidation of esters (h) dehydrogenative acylation of alcohols with esters (i) hydrogenation of

amides to amines and alcohols (j) mild icatalyzed hydrogenation of ketones to aldshgk) iron catalyzed CO The lecture will focus specifically on understanding the reactivity and the catalytic activity of such strong donor systems
hydrogenation to formate salts (I) hydrogenation of,@€rived organic carbonates, carbamates, ureas and formates as ~ compared to classical Arduengype NHC complexes, irparticular in redotype transformations such as direct
alternative routes for the conversion of £1©0 methanol (m) catalytic transformation of alcohols to carboxadid salts hydrogenation, transfer hydrogenation with higtient transition metals, and water oxidation (see Fig righife will
using water as the terminal oxidant (n) synthesis of substituted pyrroles by dehydrogenative colpéingrafalcohols further discuss the scope and limitations of these strong donor carbene lighiatisincludes notinnocent behavior and
and secondary alcohols (0) synthesis of substituted pyridines by dehydrogenative coupiaguinéalcohols and dissociative reactivitie3.
secondaryalcohols. In addition, we have prepared Fe pincer complexes which exhibit high catalytic activity in

i A . [Rh carbene]
hydrogenation of ketones and £€®ery recently we have observed a new mode of activation efa@® nitriles by metal RySi—H + ROH ReSI-OR' +H,
ligand cooperation.

) ) ) . ) - OH [Rucarbene] O
Moreover, metkligand cooperation of this type has led to a distinct stepwise approach towards water splitting, based on )\ » )J\ + Hyp
consecutive thermal +yeneration and lighhduced Q liberation, involving a new @ bondforming step. R R
[Ir carbene]
H,0 2
Ce(lV)
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New Reactivity from Organolithiums

Jonathan Clayden

School of Chemistry, University of Manchester, Oxford Road, Manchester M13 9PL, UK
clayden@man.ac.uykttp:/clor2.ch.man.ac.uk/home.htm

Organolithiums are probably the most widely used organometallics in orggntbesis. From the handful of
commercially available organolithiums, a wide range of functionalized organolithiums may be made by regioselective
deprotonation, halogemetal exchange, transmetallation or carbolithiation. The lecture will start withesmi@w of these
methods and will outline some general rules for making effective use of directing effects to construct target molecules
effectively. It will stress the importance of solvation and intramolecular coordination effects, as well as steve@electr
effects, in these regioselective reactions.

Stereoselective features may be introduced by the use of chiral ligands, especially the alkalogdtéine and its
analogues. The lecture will cover the most useful of these methods, and outlineailed daechanisms by which
b ®)-sparteideudireeted reactionR LEkafles of tadiected syntheses based around

this chemistry will be given. Opportunities for catalysis with organolithiums are currently relatively liemigdhe state

asymmetry may

of the art in this area will be described.

Typically, simple organolithiums are used as bases, and more complex organolithiums are used as nucleophiles, with

classical nucleophitelectrophile couplings dominating their practical utility.owever, more recent work has uncovered

some remarkable alternative reactivity patterns that are available to organolithiums under certain conditions of solvation or

in certain conformations. These include dearomatising nucleophilic attack on aromatianthgryl migration reactions.
Effectively, these reactions widen considerably the scope of classical nucleophilic aromatic substitution chemistry to
include not only electrodeficient but also electrerich coupling partners. These organolithium react thus provide an
alternative, mechanistically uniqgue way to make neC @onds, particularly at hindered positions. They allow the
construction of unusual or otherwise difficult to obtain structural features in target molecules, and examples of such
syntheses will be described.

Organolithium chemistry is relatively easy to understand in terms of a few mechanistic principles, and recently the
application of tools such as in situ IR spectroscopy (RE¥chas uncovered previously hidden detail in théiristry.
These advances will be briefly described.
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Catalytic Functionalization of Hydrocarbons: the Methane Problem

Lecturel0

Pedro J. Pérez
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Quimica y Ciencia de los Materiales, Universidad de Huelva, Campus de El Carmen 21007 Huelva, Spain
perez@dqgcm.uhu.es, http://www.uhu.es/cigso/html_spain/grupo01.htm

Methane is available in the earth crust either in natural ga8Q®g) or in shale gas (up to 98%), a fact that could make
it as an ideal raw material for C1 chemistry. However, the main use of methane from an industrial point of view is
restricted to theeneration obyngas further employed in the synthesis of methanol, in the Fis€heasch process or in
carbonylation/hydrogenation reactions. Examples of the direct functionalization of methane are yet scarce amsem all ¢
confined to the lab scale.

We have recently reportedhe catalytic functionalization of methane using silbased catalysts that induce the
insertion of carbene units CHGEX from ethyl diazoacetate to theHCbond of methane through transient sitearbene
intermediates. A farty of fluorinated silver catalysts has been developed to promote this transformation, that takes place
in scCO; as the reaction medium. Competition experiments with th€,&lkane series have provided the values of the
relative reactivity of the @1 bords of the light alkanes, from which interesting information regarding the mechanism of
this transformation have been obtained.
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Sweetness and privilege of metal promoted asymmetric catalysis Gold catalysis- A universe of innovation
Francesco Ruffo A. Stephen K. Hashmi
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It is nowadays acknowledged the importance of developing convenient methodologies to produce enantiomerically pure [N the last decade homogenous gold catalysis has developed into a powerful tool for organic $yntttesisighly
productst Within this context, asymmetric organometallic catalysis is one of the most successful strategies. Since the first active field the use of diynes as substrates has only recently been explored. Here new cyclisation ribdgmeérenes
examples dated9662 organometallic catalysts have attracted increasing interest in both academic and industrial contexts, t0 undergo selective intramolecular and intermolecukst &tivation of unactivated 6l bonds are reported (Figurer).

for some clear advantages: The mechanism of this transformation involves two gold c
(i) the remarkable activity, which allows the use of high substrate/metal ratios; activating the substrates for cyclisatiga p- a n dcodidination. A bifurcation on the potential energy surface gives access
(i) the tunability of the coordinatin environment, that widens the scope of substrates; to goldvinylidenes or golecarbenes, both highly reactive intermediates capable fr a2tivation® Depending on the
(iii) the tolerance to functional groups, which enhances chemoselectivity, and then simplifies the purification of the backboneof the diyne system, a change on the bifurcation energy surface to selectively lead to gold vinylidenes or gold
products. carbenes. Both intermediates are highly interesting as they represent a new class of organogold compounds and offer new
(iv) the flexibility of the physical properties, which helps separatiahranycle of the catalyst. perspectives for homogeus gold catalysis.

Objective of this lecture is to provide the essential tools for addressing asymmetric organometallic chitadyfirst
explained the value of this methodological approach, through a brief historical introductaameful evaluation of the
l eading fAactorso foll ows, wetdl(hedctivatingdgedt the sustrate from papatot he r ol e of t he

vinylidene

butterfly) and thechiral ligand (the conducto}. Then, the research activitfeef the organometallic chemistry group in pathway [Au" R R
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Napoli are briefly presented.
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