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Workshop Details

The Future of Asymmetric Catalysis

06/24/2014 - 06/28/2014

Organizers: Michael Doyle and Huw Davies
TSRC Meeting Site: Telluride Intermediate School, 725 W. Colorado Ave, Telluride CO 

TSRC Meeting Hosts: Nana Naisbitt 970-708-0004 and Rory Sullivan 970-708-4542

Meeting Description:

Proposal: There are many opportunities for presentations on the topic of “asymmetric catalysis”, and the field as a whole is considered to be mature. Homogeneous asymmetric catalysis has been a mainstay of the synthetic chemistry community, and the 2001 Nobel Prize was awarded for transition metal catalysis in this research area. However new areas have emerged (organocatalysis, biocatalysis), and longstanding problems remain in need for improvements (heterogeneous catalysis, immobilized catalysis). In addition, asymmetric catalysis is linked to sustainability and efficiencies that increase economic competitiveness. Thus the present time may be one of transition when the area emerges from being an end unto itself to one that becomes an integral tool in emerging fields. This meeting will examine the current state of affairs in asymmetric catalysis and discuss (1) if there is sufficient certainty in the area to be an integral tool in emerging fields and (2) evaluate the pace for asymmetric catalysis in emerging fields.

Format: Presentation of what is current (minimal background information) in the presenters research operations with 10-15 minutes devoted to description of problems to be solved and opportunities that exist. General roundtable discussions on the future of asymmetric catalysis.
Monday, June 23rd
Evening – 6:00 – 8:00 PM Reception at The Hotel Telluride (199 North Cornet Street – very close to the Telluride Intermediate School).  We have arranged a reception at the Hotel Telluride, sponsored by the Center for C-H Functionalization.  Appetizers and drinks will be served.  Workshop attendees and their spouses/family are invited.  This will be a good opportunity to meet prior to the workshop.  You will have also received invitation to attend a reception at the Arroyo for all Telluride Workshop groups, but please attend our reception first – we’ll have badges etc. for all persons who registered, and I believe that the badges will have discounts available for purchases in Telluride.
Tuesday, June 24th (Second Floor of Telluride Intermediate School, 725 W. Colorado Ave.)
Morning 


8:00 AM Breakfast - breakfasts are excellent and also a quintessential TSRC tradition!


Introductions


Background – Huw Davies and Mike Doyle

Presentations – M. Doyle presiding 
Huw Davies (Emory University) – “What is the Long-term Future for Asymmetric Catalysis with Precious Transition Metal Catalysts?”


Ben Ferenga (University of Groningen, The Netherlands) – "In Control of Chirality" 

Valery Fokin (Scripps Research Institute, La Jolla, CA) - “Catalysis and Complexity: Asymmetric Multiequilibria Processes”

Afternoon – Lunch at 12:30 PM – arranged for this workshop

Presentations – J. Bode presiding
Marisa Kowzlowski (U. Penn) - "Transition State Calculations in Asymmetric Catalysis: Stabilizing Interactions and Unexpected Mechanisms"
Jared Lewis (University of Chicago) – “Engineering Proteins for Selective Catalysis”

David Sherman (University of Michigan) - "Substrate and Protein Engineering in C-H Bond Functionalization" 


Bob Lees (NIGMS) – “Organic Synthesis Support at the NIH”
Evening - Open

Wednesday, June 25th (Second Floor of Telluride Intermediate School, 725 W. Colorado Ave.)
Morning


8:00 AM Breakfast - breakfasts are excellent and also a quintessential TSRC tradition!

Presentations – K. Nosaki presiding
Chris Senanayke  (Boehringer Ingelheim Pharmaceuticals, Inc.) - “Designing Practical Catalytic Reactions for Drug Development”
Jake Janey (Bristol-Myers Squibb) - “Navigating Reaction Space and Time via Automated, Parallel Reaction Discovery and Optimization”
Jeff Bode (ETH, Zurich) – “FAILURE: Failures in Asymmetric Induction, Lessons from Unreported Reactions”

Matthew Sigman (University of Utah) –  “Predicting and Analyzing Selectivity in Asymmetric Catalysis”
Afternoon – Lunch at 12:30 PM - - arranged for this workshop

Presentations – H. Davies presiding
Qi-lin Zhou (Nankai University, PRC) - "High Efficiency: the Eternal Goal of Catalytic Asymmetric Hydrogenations"
Jin-Quan Yu (Scripps Research Institute, La Jolla, CA) - “Development of Chiral Ligands for Asymmetric C-H activation Reactions”
Andreas Pfalz (University of Basel, Switzerland) - "Recent Progress and Future Challenges in Asymmetric Hydrogenation and Catalyst Screening"

Discussion: Future Research Directions in Asymmetric Catalysis 


Discussion Leaders: Ben Feringa, Matt Sigman, Qilin Zhou
1. Is it possible to publish synthetic methodology in top tier journals without demonstrating high enantioselectivity?  
2. Are asymmetric versions of established reactions an obsolete field of academic research?
3. Integrated asymmetric catalysis (enzyme-metal based multistep transformation), asymmetric autocatalysis (opportunity or exception) and asymmetric catalysis in water.
4. Given recent advances in separation methods, how important is achieving 90% ee?  
5. Given the advance of biocatalysis and separation technology, what are issues and the frontier areas of practical asymmetric chemocatalysis?
Evening:

6:00 – 9:00 pm picnic (a quintessential TSRC tradition) at the Ah Haa School for Arts at 300 S. Townsend
Thursday, June 26th
Morning: free time for hiking and other endeavors (on Friday if inclement weather)

Afternoon – Lunch not provided - (Second Floor of Telluride Intermediate School) 

Presentations – X. Zhang presiding
Koichi Mikami (U. Tokyo) - "New Frontier in Catalytic Asymmetric C-C Bond Formation" 
Christopher Welch (Merck) – “Accessing Enantiopurity by Catalysis, Crystallization and Chromatography:  Where Will it Go From Here?”


Discussion: Sustainability and Asymmetric Catalysis


Discussion Leaders: Jacob Janey, Marisa Kozlowski
1. Transition metal catalysis and or versus organocatalysis - advantages and disadvantages?  
2. What types of rare-earth metal catalyst loading would be considered acceptable in 2025?  

3. Should all future asymmetric catalysis research be focused on abundant metals?
Evening – Open

Friday, June 27th (Second Floor of Telluride Intermediate School)
Morning


Breakfast served at 8:00 AM

Presentations – Z. Ball presiding
Peter Zhang (University of South Florida) – “Metalloradical Catalysis for Enantioselective Radical Reactions”

Eric Jacobsen (Harvard University) - “Anion-Binding Catalysis”
Masakatsu Shibasaki (University of Tokyo) - “Recent Progress in Cooperative Asymmetric Catalysis” 

Xiaoming Feng (Sichwan University, PRC) - "Asymmetric Reactions Catalyzed by Chiral N,N'-dioxide-Metal Complexes"
Afternoon – Lunch at 12:30 PM

Presentations – J. Lewis presiding
Kyoko Nozaki (University of Tokyo) – "Asymmetric Catalysis in Polymer Synthesis" 
Albert Chan (President, Hong Kong Baptist University) – “Asymmetric Catalysis and Chinese Medicine Leading to Anti-cancer Compounds” (6/24)

Wenhao Hu (ECNU, Shanghai, PRC) - "Enantioselective Multi-component Reactions via Trapping of Active Intermediates from Metal Carbenes"
Xumu Zhang (Rutgers University) - "Development of Practical Asymmetric Catalytic Hydrogenations"

Discussion Industrial Impact of Asymmetric Catalysis


Discussion Leaders: Albert Chan, Chris Senanayake, Chris Welch
1. Who are the ‘customers’ for catalytic, enantioselective reactions?

2. Which asymmetric catalytic reactions developed so far are having an impact on industrial research and industrial manufacturing?  

3. What outstanding industrial problems (or desired chemical transformations) would be useful to solve by asymmetric catalysis?
Evening - Open

Saturday, June 28th (Second Floor of Telluride Intermediate School)
Breakfast served at 8:00 AM 
Morning Presentations – P. Zhang presiding
Shu Kobayashi (University of Tokyo) – "New Possibilities of Asymmetric Catalysis: Reactions in Water, Chiral Metal Nanoparticles, and Continuous Flow."
Zachary Ball (Rice University) - "Peptides ligands and biological inspiration for selective chemical catalysis"
Mike Doyle (University of Maryland) – “Diversity in Catalysis – an Expanding Frontier”

Closing Discussions


Departure

Useful Web Sites: http://www.telluride-co.gov/, http://en.wikipedia.org/wiki/Telluride,_Colorado, 

 http://www.visittelluride.com/discover-telluride/photos/webcams

