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1. Final publishable summary report 

This section normally should not exceed 2 pages. 

This is a comprehensive summary overview of results, conclusions and the socio-economic impacts of the project. The publishable report shall be formatted to be printed as a stand alone paper document. This report should address a wide audience, including the general public.

Please ensure that it: 

· Is of suitable quality to enable direct publication by the Commission. 

· Is comprehensive, and describes the work carried out to achieve the project's objectives; the main results, conclusions and their potential impact and use and any socio-economic impact of the project. Please mention any target groups such as policy makers or civil society for whom the research could be relevant.

· Includes where appropriate, diagrams or photographs and the project logo, illustrating and promoting the work of the project.

· Provides the address of the project Website (if applicable) as well as relevant contact details.
AsymMetric Fluorocyclisations

Fluorinated organic molecules have found great utility in the pharmaceutical, agrochemical and material science industries.
 This is in large part due to the unique properties the incorporation of fluorine into a molecule can impart. The small size and high electronegativity of fluorine and the strong bonds it forms with carbon mean that the replacement of a hydrogen atom or hydroxy group can have a profound effect on a molecule. The influence of fluorine on conformation, log D, pKa, protein-ligand interactions and the metabolic stability of compounds has been extensively reviewed.
 With this in mind, new methodologies that allow for the regio- and stereoselective introduction of fluorine into organic compounds, with the use of safe and easy to handle fluorinating reagents are highly sought-after. Heterocycles are ubiquitous motifs in medicinal chemistry and as such fluorinated heterocycles are becoming a key sub-class of synthetic drug molecule; necessitating the development of novel methodologies for their preparation. Current methods to access fluoroheterocycles rely on the fluorination of already constructed heterocycles or through the cyclisation of fluorinated building blocks. One complementary and attractive route for the preparation of fluorinated heterocycles is by fluorocyclisation, a reaction in which both the fluorination and the cyclisation occur in a one-pot procedure. This area of research continues to attract attention especially the validation of asymmetric variants for the construction of halogenated natural products. Despite the emergence of novel chiral fluorinating reagents, asymmetric fluorocyclisations have not been explored with the exception of a Nazarov-fluorination process.
 In essence this process features a catalytic asymmetric cyclisation followed by a diastereoselective fluorination. The reverse process, a catalytic asymmetric fluorination followed by cyclisation has not been reported to date, despite significant progress made in developing of asymmetric fluorination methodologies.

Our research group recently developed a novel asymmetric fluoroetherification reaction using chiral N-F reagents generated in situ by treatment of cinchona alkaloids with Selectfluor. We had for the first time validated feasibility of an asymmetric fluorocyclisation with the fluoroetherification of allylsilanes for the synthesis of enantioenriched fluorinated tetrahydrofurans with up to 45% ee (Scheme 3).
 

Building on this preliminary result, we have now investigated in more detail asymmetric fluorocyclisation reactions using chiral N-F reagents generated in situ by treatment of cinchona alkaloids with Selectfluor. Our studies indicate that high level of enantioselectivities can be obtained for the preparation of new spirocyclic derivatives (for details see Mid-Term Report). 
During the past thirteen months of this IEF funded project, we have completed most of its objectives with only minor deviations from the proposed research project. The proposal was based on two key approaches for the preparation of enantioenriched fluorinated heterocycles: fluorocyclisation using in situ prepared chiral N-F reagents derived from Selectfluor and cinchona alkaloids and fluorocyclisation based on the use of novel chiral N-F reagents. The first aim was achieved with success. The fluorocyclisations under investigation have been validated in both racemic series asymmetric series probing on a range of new substrates both their reactivity profile and the level of stereoselectivity achievable. Our best results are summarized hereafter.
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	Entry
	
	Substrate

(R1 or R2)
	Alkaloid
	Solvent
	T
	Yield 3 or 4 (%)[a]
	ee (%)[b]

	1
	
	1a (R1= Bu)
	(DHQD)2PHAL
	acetone
	-78ºC
	84
	62

	2
	
	1a (R1= Bu)
	(DHQ)2PHAL
	acetone
	-78ºC
	72
	78

	3
	
	1b (R2=Et)
	(DHQ)2PHAL
	acetone
	-78ºC
	64
	72

	4
	
	1b (R1=Et)
	(DHQD)2AQN
	acetone
	-78ºC
	60
	88

	5
	
	1c (R1=iBu)
	(DHQ)2PYR
	acetone
	-78ºC
	50
	88

	6
	
	1d (R1=Me)
	(DHQD)2AQN
	acetone
	-78ºC
	88
	96

	7
	
	2a (R2=Me)
	(DHQD)2PHAL
	acetone
	-78ºC
	70
	58

	8
	
	2b (R2=p-Cl-C6H4)
	(DHQ)2PHAL
	MeCN
	RT
	96
	66

	9
	
	2c (R2=Ph)
	(DHQ)2PHAL
	acetone
	-78ºC
	100
	56

	10
	
	2c (R2=Ph)
	(DHQ)2PHAL
	MeCN
	RT
	100
	68


Use and dissemination of foreground

Section A (public) – Dissemination measures
This section should describe the dissemination measures, including any scientific publications relating to foreground and specify any applications for patents etc. Its content will be made available in the public domain thus demonstrating the added-value and positive impact of the project on the European Community.

· Dissemination activities 

	Publications:

1. “Synthesis of Mono-, Di-, and Trifluorinated Styrenic Monomers”. J. Walkowiak, T. Martinez del Campo, B. Ameduri, V. Gouverneur. Synthesis. 2010, In Press.
2. “First Asymmetric Electrophilic Fluorocyclization of Indole Derivatives. Application to the synthesis of fluorinated natural products”. Manuscript in preparation.

Meetings:

1. Attendance to 9th RSC Fluorine Subject Group Postgraduate Meeting (Southampton, September 2009).

2. Contribution in the Oral Communication entitled “Asymmetric fluorocyclization reactions” by O. Lozano, T. Martinez del Campo and V. Gouverneur at 239th American Chemical Society National Meeting and Exposition: “Chemistry for a Sustainable World” (San Francisco, USA, Marzo 2010).




· Publications (peer reviewed)

The list of scientific publications (see article II.12 of the grant agreement) starting with the most important ones, should specify:

· publication name,

· date and page in order to be able to identify it (see proposed template).

	list of scientific (peer reviewed) publications, starting with the most important ones

	NO.
	Title
	Main author
	Title of the periodical or the series
	Number, date or frequency
	Publisher
	Place of publication
	Year of publication
	Relevant pages

	1
	“Syntheses of Mono-, Di-, and Trifluorinated Styrenic Monomers”
	Justyna Walkowiak
	Synthesis
	2010
	Thieme Chemistry
	Stuttgart, Germany
	2010
	1883-1890

	2
	“First Asymmetric Electrophilic Fluorocyclization of Indole Derivatives. Application to the synthesis of fluorinated natural products”. Manuscript in preparation
	Teresa Martinez and Oscar Lozano
	JACS or Angew. Chem. Int. Ed.
	
	
	
	
	 

	3
	
	
	
	 
	
	
	
	 

	
	
	
	
	 
	
	
	
	 

	
	 
	
	
	 
	
	
	
	 


With regard to scientific publications published before or after the final report, such details/references and an abstract of the publication must be provided to the Commission at the latest two months following publication. Furthermore, an electronic copy of the published version or the final manuscript accepted for publication shall also be provided to the Commission at the same time for the purpose of publication by the Commission if this does not infringe any rights of third parties.
Section B (confidential) - EXPLOITABLE FOREGROUND AND PLANS FOR EXPLOITATION

This section should specify the exploitable foreground and provide the plans for exploitation. It will be kept confidential and will be treated as such by the Commission. 
The applications for patents, trademarks, registered designs, etc. shall be listed according to the template provided hereafter. 

The list should, specify at least one unique identifier e.g. European Patent application reference. If applicable, contributions to standards should be specified.

	Table B1: List of applications for patents, trademarks, registered designs, etc.

	Type of IP Rights:  Patents, Trademarks,

Registered designs, Utility models, etc.
	Application reference(s) 
(e.g. EP123456)
	Subject or title of application
	Applicant(s) (as on the application)


	
	
	
	

	
	
	
	

	
	
	 
	 

	
	
	 
	 

	
	
	 
	 

	 
	
	 
	 


Please complete the table hereafter:

	Table B2: Overview table with exploitable foreground


	Exploitable Foreground

(description)
	Exploitable product(s) or measure(s)
	Sector(s) of application
	Timetable, commercial use
	Patents or other IPR exploitation (licences)
	Owner & Other Beneficiary(s) involved

	1. New superconductive Nb-Ti alloy
	MRI equipment
	1. Medical

2. Industrial inspection
	2008

2010
	A materials patent is planned for 2006


	Beneficiary X (owner)

Beneficiary Y, Beneficiary Z, Poss. licensing to equipment manuf. ABC

	
	
	
	
	
	

	
	
	
	
	
	


In addition to the table, please provide a text to explain the exploitable foreground

[One text box per row in table B2]

	Open space (2 pages maximum) composed as following:

· Its purpose

· How the foreground might be exploited, when and by whom

· IPR exploitable measures taken or intended

· Further research necessary, if any

· Potential/expected  impact (quantify where possible)




2. Scientist in charge questionnaire
RESEARCH TRAINING ASSESSMENT:
	What is the size of the hosting research group?
	23 researchers


	How many researchers have you supervised, within the past 10 years? Of which funded by:

	EC/Marie Curie actions
	9

	EC Other Funding
	4 (to be appointed) ITN actions

	University fellowships
	7

	National public bodies
	28 (10 co-funded by industry)

	Industry
	15

	Other
	36 masters thesis and 9 visiting students (bursaries Nuffield)

	Other, please specify:
	Total number of researchers 101


	How many researchers have you supervised within this project?
	4 (Generic problem of fluorocyclisation)

	Corresponding to how many person months?
	81


	Number of publications resulting directly from the research project: 1 (Angew. Chem. Int. Ed. 2009, 48, 7083) (+1 in preparation to be submitted to either Angew. Chem. Int. Ed. or JACS) 

	Recruited researcher(s) and yourself
	1 (+1 in preparation)

	Recruited researcher(s) alone
	0

	Recruited researcher(s) with authors other

than yourself
	0


	Participation of the recruited researcher(s) at conferences (number):

	Passive
	Weekly group and departmental seminars

	Active
	2

	How do you rate the overall success of the research training?
	Very High/Dr. Teresa Martinez found a job prior to the end of fellowship


	General assessment: Very good


RESEARCHERS ASSESSMENT:
	Rate the overall level of the recruited researcher(s) integration in the research team and the

host organisation with regards to:

	participation in meetings/seminars
	Very good

	discussions of results and project-related

topics
	Very good

	co-operation with other team members
	Excellent

	co-operation with other researchers of the

host institution
	Excellent


	Rate the overall performance of the recruited researcher(s) with regard to:

	originality of fellow(s) approach towards research (initiative/independent thinking)
	Good to very good

	capacity to develop new skills and to benefit

from training
	Excellent

	productivity (research

results/publications/international conference

attendance)
	Excellent

	communication skills
	Excellent

	group leader skills (collaboration with other

groups/project management)
	Excellent

	training and/or teaching skills
	Excellent

	Please comment: Overall excellent performance and paper(s) in high impact journal should emerge in the near future



RESEARCH TRAINING OUTCOMES:
	Has this project provided additional links with other research groups or institutions?
	Dr. Pedro Almendros, Prof. Benito Alcaide and Dr. Juan Luis Asensio

	If yes, indicate the number of contacts in each case
	Dr. Pedro Almendros: 0034915618806 (Ext:381); Dr. Juan Luis Asensio: 0034915618806 (Ext:329), Prof. Benito Alcaide: 0034913944314

	Universities
	Complutense University (Madrid, Spain)

	Research Centres
	CSIC (Madrid, Spain)

	Industry/private companies
	

	Others
	

	If Other, please specify:




	Rate the importance of the following outcomes of the research training:

	results of the research
	Ground breaking data have emerged 

	number of publications
	Further work is needed but upon completion publication in high impact journal will emerge

	development of research
	Our program on fluorocyclisations has progressed significantly over the duration of this fellowship and has led to new avenues of researcher in the group

	establishment of international collaborations
	n/a

	transfer of knowledge/technology
	Too early but patents might be find in the future

	training of researcher
	Dr. Teresa Martinez has gained various additional skills during her fellowship in Oxford and become a very experienced and competent researcher. I am confident that from now she will be able to contribute independently to any research project she is assigned

	further academic qualifications (PhD, habilitation etc.) for fellows
	n/a

	Please comment:




YOUR OPINION ABOUT THE MARIE CURIE ACTIONS:
	Do you have any other comments or suggestions of how to improve the concerned Marie Curie actions?

Excellent scheme that provide genuine support to early career researcher and which is beneficial for the host institution by enlarging our international network. As suggested improvement perhaps more funds could be allocated to support the research (consumables for laboratory based project)



	Did you have previous knowledge of the Marie

Curie actions?
	Yes


	If yes, what sort of image do you think that the

Marie Curie actions have among the scientific community in your research area?
	Excellent


	Attachments:
	


	Date: 24/05/2010
Prof. Veronique Gouverneur

Signature Scientist in Charge: 


	Date: 24/05/2010
Dr. Teresa Martinez del Campo

Signature Researcher: 
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