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Welcome to Honolulu! 

On behalf of the WIPOS 2021 Organizing Committee, I am delighted to extend my warm 

welcome to all the participants of the 1st Winter In-Person Organic Symposium (WIPOS 2021)! 

After nearly two years of worldwide hardship due to the COVID pandemic, it is a wonderful 

prospect to return to the in-person symposium format. 

WIPOS 2021 emerged from the ashes of Pacifichem 2020/21 which was switched to a 

virtual format in early October of 2021, thus it had to be organized in a record-setting short time, 

essentially in just six weeks. Back in October it was definitely a big question if there was truly 

sufficient interest in a GRC-style in-person symposium and if so how many organic chemists 

would make the long trip to Hawaii and actually attend such an event. Fortunately, it turned out 

that quite a few of colleagues were missing in-person conferences and eventually the stars all 

aligned so that WIPOS 2021 could become reality. It was truly heartwarming to see the 

overwhelmingly positive response from the global organic chemistry community! I received well 

over one hundred emails, including from colleagues who were not able to join us this year, but 

were fully supportive of this effort. I truly appreciate the efforts by the members of the 

Organizing Committee for spreading the word about WIPOS 2021. Our special thanks go to Ms. 

Abby Vacek (Rice University) who is our Symposium Coordinator. Abby has been working very 

hard behind the scenes, she initiated and completed dozens of phone calls to make sure that we 

have a registration website established quickly (so payments could be collected not only from 

the participants but from our generous sponsors as well), negotiated with Hilton Hawaiian Village 

to secure our symposium venue and set up all the food and drink deliveries so that we can now 

focus on the science and enjoy each other’s company. 

We greatly appreciate the generous financial and other direct support by the School of 

Natural Sciences and the Department of Chemistry at Rice University, Absolute Palate LLC, 

Biotage and VWR. Their sponsorship allows us to serve delicious food and drinks throughout all 

three days of WIPOS 2021. Without their support, this symposium would have been nearly 

impossible to organize and execute. 

As of the first week of December WIPOS 2021 already had 40 registered participants, 

including 31 speakers, five from the industry and twenty-six from academia. The participation in 

WIPOS 2021 is truly global, as we have attendees from Canada, France, Israel, Singapore, Sweden 

and the USA. The speakers will deliver 20-25-minute lectures on new and exciting chemistries, 

while allowing all of us to be fully immersed in the science and learn first-hand about the frontiers 

of our field. There will also be about 5-10 minutes set aside for Q/A after each lecture.  

We are looking forward to meeting all of you and be part of a successful and memorable 

symposium. If things go well in the next three days, perhaps we can turn WIPOS into a regular 

event where at the end of each year organic chemists from all over the world can gather and 

meet each other to share their breakthrough results, engage in deep conversations and also relax 

and enjoy life in a tropical setting. 

László Kürti 

Chair of the WIPOS 2021 Organizing Committee, 

Qiu Wang, Angie Angeles, Ilan Marek & Daniel Ess 
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SYMPOSIUM SCHEDULE/PROGRAM 

DAY #1 

MORNING SESSION 

THURSDAY, December 16, 2021 (Honolulu Suite, Tapa Tower, Hilton Hawaiian Village) 

7:40 AM – 12:30 PM 

7:40 – 8:25 AM  Check‐in, pick‐up badges. Enjoy coffee, tea and small bites, mingle. 

8:25‐8:30 AM  Welcome & Opening Remarks by Symposium Chair László Kürti 

Session Chair: László Kürti (Rice University, USA) 

8:30 – 9:00 AM 
Corinna Schindler (University of Michigan, USA) – see page #12 

New Cycloadditions of Imines and Carbonyls  

9:00 – 9:30 AM 

Andrew P. Evans (Queens University, Canada) – see page #13 

Stereoselective Construction of Challenging C‐C Bonds – Ambident 
Nucleophiles  

9:30 – 10:00 AM 

Andy McNally (Colorado State University, USA) – see page #14 

Selective Functionalization of Pyridines, Diazines and Pharmaceuticals via 
Unconventional Intermediates   

10:00 – 10:30 AM 
Rebecca Green (Bristol‐Myers‐Squibb, USA) – see page #15 

Design and Development of a Scalable Process of a Complex Molecule 

10:30 – 11:00 AM  COFFEE BREAK (30 MIN) 

Session Chair: Jennifer Schomaker (University of Wisconsin‐Madison) 

11:00 – 11:30 AM 

Guigen Li (Texas Tech University)  – see page #16 

Asymmetric Catalytic Approach to Multi‐Layer Chiral Monomers & 
Folding Polymers  

11:30 – 12:00 PM 

Yu Zhao (National University of Singapore) – see page #17 

Catalytic Enantioselective Redox‐Neutral Processes for Efficient Chemical 
Synthesis 

12:00 – 12:30 PM 
Denise Meyer (Stockholm University, Sweden) – see page #18 

Functionalization and Radio‐labelling of Trifluoromethyl Ketones 

12:30 – 1:15 PM  LUNCH SERVED (45 MIN) – A light lunch is sponsored by Biotage 

Afternoon Session Begins at 1:15 PM – See details on the next page. 
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SYMPOSIUM SCHEDULE/PROGRAM 

DAY #1 

AFTERNOON SESSION 

THURSDAY, December 16, 2021 (Honolulu Suite, Tapa Tower, Hilton Hawaiian Village) 

1:15 PM – 2:45 PM 

Session Chair: Daniel H. Ess (Brigham Young University, USA) 

1:15 – 1:45 PM 

Jennifer Stockdill (Wayne State University, USA) – see page #19 

Waste not, want not: Innovations in complex peptide synthesis fueled by 
a focus on green chemistry 

1:45 – 2:15 PM 
Matthew R. Golder (University of Washington, USA) – see page #20 

Synthetic Approaches to Novel Macromolecules 

2:15 – 2:45 PM 
Ilan Marek (Technion, Israel Institute of Technology) – see page #21 

Remote Functionalization (Merging Metal‐walk with C‐C Bond Cleavage) 

END OF DAY #1 PRESENTATIONS  
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SYMPOSIUM SCHEDULE/PROGRAM 

DAY #2 

MORNING SESSION 

FRIDAY, December 17, 2021 (Honolulu Suite, Tapa Tower, Hilton Hawaiian Village) 

7:40 AM – 12:30 PM 

7:40 – 8:25 AM  Check‐in, pick‐up badges. Enjoy coffee, tea and small bites, mingle. 

Session Chair: Qiu Wang (Duke University, USA) 

8:30 – 9:00 AM 
Jennifer Schomaker (University of Wisconsin, USA) – see page #22 

Complex Amine Synthesis via Unusual Reactive Intermediates 

9:00 – 9:30 AM 

Reza Ghadiri (The Scripps Research Institute, USA) – see page #23 

Toward Novel Therapeutics via Directed Remodeling of the Gut 
Microbiome 

9:30 – 10:00 AM 

Cynthia Maryanoff (Absolute Palate LLC, HI) – see page #24 

Organic Chemistry in the Pharmaceutical Industry and the Effect of Kurt 
Mislow 

10:00 – 10:30 AM 
Bruce Maryanoff (Scripps, Absolute Palate LLC, HI) – see page #25 

Coffee: From Farm to Cup, and … Much More 

10:30 – 11:00 AM  COFFEE BREAK (30 MIN) – Sponsored by Absolute Palate, LLC 

Session Chair: Andy McNally (Colorado State University, USA) 

11:00 – 11:30 AM 
Zeev Gross (Technion, Israel Institute of Technology) – see page #26 

Success and Surprises in the Syntheses of Corroles 

11:30 – 12:00 PM 
Steven L. Castle (Brigham Young University, USA) – see page #27 

Total Synthesis of Yaku’amide A and Related Compounds 

12:00 – 12:30 PM 
Jacob Schwarz (EscapeBio, USA) – see page #28 

Selective Inhibitors of G2019S‐LRRK2 Kinase Activity 

12:30 – 1:15 PM  LUNCH SERVED (45 MIN) – A light lunch is sponsored by VWR 

Afternoon Session Begins at 1:15 PM – See details on the next page. 
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SYMPOSIUM SCHEDULE/PROGRAM 

DAY #2 

AFTERNOON SESSION 

FRIDAY, December 17, 2021 (Honolulu Suite, Tapa Tower, Hilton Hawaiian Village) 

1:15 PM – 3:15 PM 

Session Chair: Corinna Schindler (University of Michigan, USA) 

1:15 – 1:45 PM 

Florence Williams (University of Iowa, USA) – see page #29 

Taking Advantage of Strong Boron‐Oxygen and Boron‐Fluorine 
Associations for Chemoselective Reactions 

1:45 – 2:15 PM 
Karl Scheidt (Northwestern University, USA) – see page #30 

Merging Single Electron Processes with Carbene Catalysis 

2:15 – 2:45 PM 
Marc Tius (University of Hawaii, USA) – see page #31 

The Best Laid Schemes o’ Mice an’ Men 

2:45 – 3:15 PM 
Louis Barriault (University of Ottawa, Canada) – see page #32 

Synthesis of Ginkgolides: An Epic Adventure 

END OF DAY #2 PRESENTATIONS  

 

 

 

WIPOS 2021 SYMPOSIUM DINNER 

FRIDAY, December 17, 2021 @ 8:00 PM 

CHEF CHAI Restaurant 

1009 Kapiolani Blvd., Honolulu, HI 96814 
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SYMPOSIUM SCHEDULE/PROGRAM 

DAY #3 

MORNING SESSION 

SATURDAY, December 18, 2021 (Honolulu Suite, Tapa Tower, Hilton Hawaiian Village) 

7:40 AM – 12:30 PM 

7:40 – 8:25 AM  Check‐in, pick‐up badges. Enjoy coffee, tea and small bites, mingle. 

Session Chair: Rebecca Green (Bristol‐Mysers‐Squibb, USA) 

8:30 – 9:00 AM 
Qiu Wang (Duke University, USA) – see page #33 

Complex Amine Synthesis via Unusual Reactive Intermediates 

9:00 – 9:30 AM 
Gilles Gasser (CNRS, France) – see page #34 

Metal Complexes as Diagnostics and Therapeutics 

9:30 – 10:00 AM 
Tamas Benkovics (Loxo Oncology, USA) – see page #35 

Innovation for the Synthesis of Diverse Nucleosides 

10:00 – 10:30 AM 

Wenfang Sun (North Dakota State University, USA) – see page #36 

Developing Far‐red/Near‐IR Absorbing Ir(III) Complexes for Photodynamic 
Therapy 

10:30 – 11:00 AM  COFFEE BREAK (30 MIN) 

Session Chair: Alex Grenning (University of Florida, USA) 

11:00 – 11:30 AM 
Byron Purse (San Diego State University, USA) – see page #37 

Design and synthesis of super‐bright fluorescent nucleoside analogues for 
single‐molecule applications. 

11:30 – 12:00 PM 
Dave B. Martin (University of Iowa, USA) – see page #38 

New Strategies for the Photocatalytic Activation of Strong Bonds 

12:00 – 12:30 PM 
Andrei Yudin (University of Toronto, Canada) – see page #39 

Advancing the Concept of Synthetic Half‐Reactions 

12:30 – 1:15 PM  LUNCH SERVED (45 MIN) – A light lunch is sponsored by Rice University 

Afternoon Session Begins at 1:15 PM – See details on the next page. 
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SYMPOSIUM SCHEDULE/PROGRAM 

DAY #3 

AFTERNOON SESSION 

SATURDAY, December 18, 2021 (Honolulu Suite, Tapa Tower, Hilton Hawaiian Village) 

1:15 PM – 3:15 PM 

Session Chair: Karl Scheidt (Northwestern University, USA) 

1:15 – 1:45 PM 
Valerie Schmidt (University of California, San Diego, USA) – see page #40 

Photocycloadditions Enabled by Coordination‐MLCT Activation Processes  

1:45 – 2:15 PM 

Alex Grenning (University of Florida, USA) – see page #41 

Two Vignettes – Dearomative Cope Rearrangements and Axially Chiral 
Cannabinoids 

2:15 – 2:45 PM 
Corey Stephenson (University of Michigan, USA) – see page #42 
Upgrading Cycloalkanes Through Imine Photochemistry 

2:45 – 2:50 PM  Closing Remarks & Farewell 

END OF DAY #3, END OF WIPOS 2021 
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Corinna Schindler (University of Michigan, USA) 

Corinna Schindler grew up in Schwaebisch Hall, Germany and 

conducted her undergraduate studies at the Technical University 

of Munich. She then completed a diploma – the German equivalent 

of a M.Sc. degree – at the same institution and The Scripps 

Research Institute in La Jolla before starting her graduate studies 

at the ETH Zürich in natural product synthesis. After completing her 

postdoctoral studies at Harvard University in asymmetric catalysis, 

she started her independent career at the University of Michigan 

in 2013, was promoted to Associate Professor in 2019, and to Full 

Professor in 2021. Her research program is focused on complex 

molecule synthesis and the development of new synthetic 

methods, specifically transformations between carbonyls, imines, 

and alkenes that have historically proven challenging. Among the 

reactions that her laboratory has advanced are catalytic carbonyl-

olefin metathesis reactions and visible light-mediated aza Paternò-Büchi reactions that enable 

access to functionalized alkenes and azetidines, respectively. 

 

 

New Cycloadditions of Imines and Carbonyls 

Four-membered nitrogen heterocycles such as azetidines possess unique properties that make 

them desirable for drug discovery and synthesis applications. However, synthesis of these 

compounds is challenging, limiting their applicability. While oxetanes and cyclobutanes are 

commonly synthesized by highly atom-economical light-mediated [2+2] reactions, this powerful 

methodology remains limited for the synthesis of azetidines via the aza Paternò-Büchi reaction. 

Herein we report the development of a visible-light mediated intermolecular aza Paternò-Buchi 

reaction, harnessing the triplet state of unique cyclic oximes, specifically 2-isoxazoline-3-

carboxylates, as imine equivalents for the synthesis of unique azetidine products. Following 

energy transfer from an iridium photocatalyst, these cyclic oximes initiate [2+2] reactions with 

unactivated alkenes, allowing access to a broad range of azetidines with excellent yield. This 

method is mild, operationally simple, and broadly applicable. Importantly, these products can be 

easily converted to free monocyclic azetidines, offering a new approach to these desirable 

targets. 
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Andrew P. Evans (Queens University, Canada) 

P.  Andrew  Evans  is  the  Alfred  R.  Bader  Chair  of  Organic 

Chemistry and a Tier 1 Canada Research Chair  in Organic and 

Organometallic Chemistry  in  the Department of Chemistry at 

Queen’s University and a Changjiang Scholar at Central South 

University in China.  He received a B.Sc. with honors in Applied 

Chemistry at Newcastle Polytechnic in 1987 and a Ph.D. at the 

University  of  Cambridge  in  1991  under  the  supervision  of 

Andrew  B.  Holmes,  FRS.    He  then  completed  postdoctoral 

studies with Philip D. Magnus, FRS, at the University of Texas at 

Austin as a NATO Postdoctoral Fellow.  In 1993 he initiated his 

independent  career  at  the University of Delaware, where he 

rose through the ranks to Professor before moving to  Indiana 

University  in  2001.    In  2006,  he moved  to  the University  of 

Liverpool where he was  the Heath Harrison Chair of Organic 

Chemistry before moving  to his current position  in  July 2012.  

Recent awards include the Harry and Carol Mosher Award, Changjiang Scholar Award, ACS Cope 

Scholar Award, RSC Pedler Award, Royal Society Wolfson Research Merit Award, Pfizer Award for 

Creativity  in Organic Chemistry,  Johnson and  Johnson  Focused Giving Award, GlaxoWellcome 

Chemistry Scholar Award, Camille Dreyfus Teacher‐Scholar Award, Eli Lilly Grantee Award and 

Zeneca Excellence in Chemistry Award.  He has also served on ACS Division of Organic Chemistry 

as a Member‐at‐Large; Councilor, National Organic Symposium Executive Officer and Chair.  He 

is  also  the  co‐organizer  of  the  highly  acclaimed  ACS‐DOC  Graduate  Research  Symposium.  

Additionally, he has served the Chem. Comm. Editorial Board and he  is currently an Associate 

Editor for Synthesis and the Editor‐in‐Chief for Organic Reactions.  He has published nearly 150 

papers, articles, reviews, book chapters and monographs, in addition to delivering well over 500 

plenary and invited lectures.  

 

Stereoselective Construction of Challenging C‐C Bonds – Ambident Nucleophiles 

The  seminar will describe  the development and application of new  stereoselective C‐C bond 

forming reactions to the total synthesis of bioactive agents.   Specifically,  it will outline a novel 

dynamic kinetic resolution of ‐unsaturated cycnohydrins [1] and the catalytic enantioselective 
alkylation of homoenolates.[2] 

References 

1. Majhi, J.; Turnbull, B. W. H.; Ryu, H.; Park, J.; Baik, M.‐H.; Evans, P. A. J. Am Chem. Soc. 2019, 

141, 11770. 

2. Wright, T. B.; Turnbull, B. W. H.; Evans, P. A. Angew. Chem. Int. Ed. 2019, 58, 9886. 
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Andy McNally (Colorado State University, USA) 

Andy McNally grew up in Liverpool in the United Kingdom. He 

gained his undergraduate degree from the University of 

Cambridge and completed his final year project in Professor Ian 

Paterson’s group. Andy stayed in Cambridge for his PhD studies 

as part of the inaugural class in Professor Matthew Gaunt’s 

laboratory. He gained a Marie Curie International Outgoing 

Fellowship and moved to Princeton University to work in 

Professor David MacMillan’s group as a postdoctoral 

researcher. For the return phase of the fellowship, he returned 

to Cambridge to Professor Gaunt’s laboratory and worked on 

the C–H activation reactions of aliphatic amines. He began his 

independent career in 2014 at Colorado State University, was 

promoted to Associate Professor and awarded the Albert I. 

Meyers Chair in Organic Chemistry in 2020. His group are 

developing broadly applicable new transformations of electron-

deficient heterocycles using main group elements and dearomatized intermediates. 

 

 

Selective Functionalization of Pyridines, Diazines and Pharmaceuticals via 

Unconventional Intermediates 

Pyridines and diazines are ubiquitous in pharmaceuticals and agrochemicals, yet there are limits 

in synthetic methods that can directly functionalize the C–H bonds in these structures. We will 

show two distinct approaches, using phosphorus and ring-opened intermediates, that enable 

selective functionalization of these heterocycles into a range of valuable derivatives. A range of 

C–C and C–Heteroatom bond formations are viable, and the chemistry is viable on structures 

typically encountered in drug discovery programs. Our lab has also performed mechanistic and 

computational studies of the regioselectivity of these reactions and phosphorus the ligand-

coupling processes involved.  
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Rebecca Green (Bristol-Myers-Squibb, USA) 

Rebecca Green completed her B.Sc. at McGill 

University in 2011 in her hometown of Montréal, 

Canada. She then moved to California to pursue 

her Ph.D. at UC Berkeley. During her graduate 

studies, working in the lab of Professor John F. 

Hartwig, she focused on Ni (and some Pd) 

catalyzed C-N coupling reactions with a particular 

interest in mechanistic studies. After graduating 

in 2016, Rebecca moved to New Brunswick, NJ, 

and joined the process chemistry group at Bristol-

Myers Squibb, where she is currently a Principal 

Scientist. While at BMS, Rebecca has been 

expanding her understanding of Pd and Ni 

catalyzed cross coupling reactions and their applications in process chemistry. 

 

 

Design and Development of a Scalable Process of a Complex Molecule 

  

The talk will focus on synthetic innovation in process chemistry: synthetic design to build complex 

molecules in a safe, robust, and efficient manner will be discussed. Strategic bond disconnections 

to enable the synthesis of complex molecules and process development to convert the key bond 

disconnections into safe and robust processes will be the focus of this presentation.  
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Guigen Li (Texas Tech University, USA) 

Guigen Li conducted his postdoctoral research at the Scripps 

Research Institute during May 1995 – Aug 1997 with Prof. K. Barry 

Sharpless. He was the crucial player of the Sharpless team who 

discovered the Sharpless Asymmetric Catalytic 

Aminohydroxylation Reaction (Sharpless AA) (C&EN News, Feb 

19, 1996, page 6-7; C&EN News, Jan 20, 1997). He joined the Dept. 

of Chem. & Biochem at Texas Tech University in Sept. 1997 as an 

Assistant Professor, and was early promoted to Associate 

Professor in 2002, to Full Professor in 2006 and Paul Whitfield 

Horn Distinguished Professor (the highest honor at Texas Tech) in 

2015. His research interest is mainly described on: a) multi-layer 

3D chirality and its monomers, oligomers and polymers and their 

asymmetric synthesis/catalysis, b) establishment of new 

concepts/technologies for greener synthesis; c) new chiral 

reagents, catalysts and reactions and their asymmetric versions catalyzed by organo or 

organometallic catalysts; d) bioorganic and medicinal chemistry by the use of the principles of 

chemistry on molecular level. He have developed and synthesized a series of biomedically 

important targets including neuro, anti-cancer and anti-inflammatory agents. In the past 24 years 

at Texas Tech, He and his coworkers have achieved nearly over 360 publications with a h-index 

of 60. He has trained over 50 graduate students/70 undergraduates and several high school 

students, and many of these undergraduates and high school students have achieved research 

publications as coauthors with the PI. 

 

 

Asymmetric Catalytic Approach to Multi-Layer Chiral Monomers & Folding 

Polymers  

A novel class of chiral folding monomers, oligomers and polymers have been designed and 

synthesized showing structurally compacted triple-column/multiple-layer framework. Both 

uniformed and differentiated aromatic chromophoric units were successfully constructed 

between naphthyl piers of this framework.  Screening monomers, catalysts and catalytic systems 

led to the success of asymmetric catalytic Suzuki-Miyaura poly-couplings. Enantio- and 

diastereochemistry were unambiguously determined by X-ray structural analysis, and 

concurrently, by comparison with a similar asymmetric induction by the same catalyst in 

asymmetric synthesis of a chiral three-layered product. The resulting chiral polymers exhibited 

strong fluorescence activity in both solid form and solution under specific wavelength irradiation. 
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Yu Zhao (National University of Singapore, Singapore) 

Yu Zhao obtained his B.S. in Chemistry at Peking University in 2002 

where he carried out his undergraduate research with Prof. Limin Qi 

on Surface Chemistry. In the same year, he went abroad to Boston 

College and obtained his Ph.D. in Organic Chemistry in 2008 under the 

guidance of Prof. Marc L. Snapper and Prof. Amir H. Hoveyda. After 

that, he had the honor of working with Nobel laureate Prof. Richard 

R. Schrock at MIT as a postdoctoral associate in the field of 

organometallic chemistry. In 2011, Yu was awarded the prestigious 

NRF fellowship from Singapore and joined Department of Chemistry 

at NUS as an assistant professor. He was promoted to associate 

professor of chemistry in July 2017. The research program in the Zhao 

group at NUS mainly focuses on the discovery and development of efficient catalytic 

methodology to promote sustainable chemical synthesis, and application to medicinal and 

material sciences. Yu has published ~50 original research articles in his independent career, and 

his work has been recognized by numerous awards including Thieme Chemistry Journal Award in 

2016 and Tokyo Chemical Industry-SNIC Industry Award in Synthetic Chemistry in 2018. 

Catalytic Enantioselective Redox-Neutral Processes for Efficient Chemical 

Synthesis 

The development of economical and selective catalytic methods is of significant importance for 

the promotion of sustainable chemical synthesis. My group at National University of Singapore 

focuses on the identification of catalytic enantioselective redox-neutral transformations to 

access valuable chiral building blocks in organic synthesis. Such methods have the significant 

advantage of circumventing the redundant oxidation/reduction steps to reduce waste 

production in chemical synthesis. In particular, the stereo-convergent chiral amine synthesis 

from readily available racemic alcohols via borrowing hydrogen and enantioselective heterocycle 

functionalization will be discussed in details. 
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Denise Meyer (Stockholm University, Sweden) 

Denise  N.  Meyer  has  studied  chemistry  at  Johannes 

Gutenberg  University  Mainz  (Germany).  Her 

undergraduate work was supervised by Prof. Tobias Reich 

focusing  on  the  Np  and  Pu‐content  analysis  of  an 

enviromental sample. Her master's project work was set at 

Stockholm  University,  under  the  supervision  of  Prof. 

Kálmán  J.  Szabó.  There,  Denise  gained  experience  in 

fluorine  chemistry, by  the  translation of  the  synthesis of 

fluorobenziodoxole from fluorine‐19 to fluorine‐18. For the 

graduate work  she  continued  in Prof.  Szabó's  group  and 

focused  on  the  synthesis  of  new  organofluorine  and 

organoboron  building  blocks  including  translation  to 

fluorine‐18 labelling. 

 

 

Functionalization and Radio‐labelling of Trifluoromethyl Ketones 

The  talk will present  several methods  to  functionalize  trifluoromethyl  ketones.  First  through 

electrophilic  fluoroalkylation  and  arylation  of  difluoro  enol  silyl  ethers.  With  this  a  novel 

trifluoromethylthio‐α,α‐difluoroketone functionality can be synthesized. Second, α,α‐difluoro‐α‐

bromomethyl  ketones  are  utilized  for  a  nucleophilic  fluorine‐18  labelling  to  form  a  α,α,α‐

[18F]trifluoromethyl ketones. 
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Jennifer L. Stockdill (Wayne State University, USA) 

Jenn grew up in Fredericksburg, VA and completed her 

undergraduate studies at Virginia Tech in Blacksburg, VA, 

where she graduated magna cum laude with a BS in Chemistry 

in 2003. From there, she moved to Pasadena, CA, where she 

completed a PhD in Chemistry in 2009 under the guidance of 

Prof. Brian M. Stoltz at Caltech. Her thesis work focused on 

the synthesis of the bioactive marine alkaloid zoanthenol. 

Through this synthetic effort, she completed the cyclization of 

aromatic systems by both acid-mediated and radical-

mediated methods to form the densely functionalized 

carbocyclic core of zoanthenol. She then joined the group of 

Prof. Samuel J. Danishefsky at the Sloan-Kettering Institute at 

MSKCC. Her research efforts during this time spanned several 

areas including the study of isonitrile-based methods for 

amide bond formation, the application of these reactions to the synthesis of cyclosporine, the 

conversion of N-formyl amides to optically active hydantoins, and the total chemical synthesis of 

the pituitary glycoprotein human thyroid-stimulating hormone (hTSH). She joined the faculty of 

the Department of Chemistry at Wayne State University as an Assistant Professor in July 2012. 

Jenn’s research program focuses on novel strategies for the synthesis of neuroactive and 

potentially neuroactive molecules. 

 

Waste not, want not: Innovations in complex peptide synthesis fueled by a focus 

on green chemistry 

Peptides are important lead targets for pharmaceutical and vaccine development, but traditional 

methods for their synthesis, especially on an industrial scale, are problematic from an 

environmental and cost perspective. In particular, peptide synthesis is plagued by excess 

reagents, reaction by-products, harmful solvents, and large levels of solvent consumption during 

purification. This seminar will describe our recent efforts to apply green chemistry principles to 

the synthesis of synthetically challenging peptide targets. Areas of current focus in the Stockdill 

laboratory include disulfide-linked mini-proteins, macrocyclic peptides, and glycopeptides as well 

as new methods for linear peptide assembly and modification. 
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Matthew R. Golder (University of Washington, USA) 

Matt was raised outside of Boston, MA before 

heading to the University of Rochester to earn his BS 

in Chemistry working with Prof. Patrick Holland. He 

was also a DAAD-RISE Scholar with Prof. Stefan Hecht 

in Berlin, Germany where he first became interested 

in organic materials. Matt returned to 

Massachusetts in 2010 to begin graduate school at 

Boston University with Prof. Ramesh Jasti. Later, he 

moved with the group to the University of Oregon 

where he obtained his PhD in 2015. During his 

doctoral studies, Matt's research was focused on the 

total synthesis and characterization of strained 

aromatic macrocycles (cycloparaphenylenes). He joined Prof. Jeremiah Johnson's group as an NIH 

Postdoctoral Fellow in 2015 to apply his passion for making molecules and materials towards 

broad problems in polymer chemistry. He began his independent career as an Assistant Professor 

at the University of Washington Department of Chemistry in Autumn 2019 where his group is 

interested in new ways to merge physical organic and macromolecular chemistry to tackle 

diverse challenges across polymeric materials science, energy, and sustainability. 

 

 

Synthetic Approaches to Novel Macromolecules 

In order to tackle modern societal problems centered on sustainability, biomedicine, and energy, 

chemists are tasked with the opportunity to create new genres of matter. An increased interplay 

of physical organic chemistry and material science will undoubtedly give rise to the next 

generation of polymeric materials. The discovery of structural motifs spanning a variety of size 

regimes requires innovative approaches to construct and link functional building blocks, thus 

requiring an expertise in both organic synthesis and polymer chemistry. This talk will address 

recent work by our group on the design of synthetic methods to access functional cyclic polymers, 

mechanoredox radical polymerization processes, and novel shape-shifting macromolecules. 

 

 

 

 

 

 



1st Winter In-Person Organic Symposium, December 16-18, 2021, Honolulu, Hawaii 
 

 
21 

 

Ilan Marek (Technion, Israel Institute of Technology) 

Ilan Marek, born in Haifa, Israel, received his PhD 

in 1986 from the University Pierre et Marie  

Curie, Paris, France and following his post-doctoral 

studies in Belgium, returned to Paris to join  

the CNRS in 1989. In 1997, he moved to the 

Technion – Israel Institute of Technology and  

currently holds the Sir Michael and Lady Sobell 

Academic Chair. Professor Marek’s honors  

include the RSC Organometallic Awards (2012), 

Israel Chemical Society Excellence Award  

(2012), Janssen Pharmaceutica Prize for Creativity 

in Organic Synthesis (2012), the Moore  

Distinguished Scholar Appointment from CalTech 

(2013), The Weizmann Prize for Exact  

Sciences (2015), The Yannai Award for Excellence in Teaching (2016), the Arthur C. Cope  

Scholar Award by the ACS (2021). He is a member of the French Academy of Sciences (2017),  

of the Israel Academy of Sciences and Humanities (2019) and of the Academia Europaea (2021). 

 

Remote Functionalization (merging metal-walk with C-C Bond Cleavage) 

Combining functionalization at a distant position from a reactive site with the creation of several 

consecutive stereogenic centers, including the formation of a quaternary carbon stereocenter, in 

acyclic system represents a pinnacle in organic synthesis. Here we report the regioselective Heck 

arylation of terminal olefins as a distant trigger for the ring-opening of cyclopropanes. This Pd-

catalyzed unfolding of strained cycle, driving force of the chain-walking process, remarkably 

proved its efficiency and versatility, as the reaction proceeded regardless of the molecular 

distance between the initiation (double bond) and termination (alcohol) sites. Moreover, 

employing stereodefined polysubstituted cyclopropane vaults allowed to access sophisticated 

stereo-enriched acyclic scaffolds in good yields. Conceptually, we demonstrated that merging 

catalytically a chain walking process with a selective C–C bond cleavage represents a powerful 

approach to construct linear skeleton possessing several stereogenic centers. 
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Jennifer Schomaker (University of Wisconsin) 

Professor  Schomaker  obtained  her  Ph.D.  with  Professor 

Babak Borhan at Michigan State University  in 2006 before 

moving to UC‐Berkeley as an NIH postdoctoral fellow in the 

labs of Professor Robert Bergman and F. Dean Toste. She 

began  her  independent  career  at  the  University  of 

Wisconsin‐Madison  in  2009,  where  she  is  now  a  full 

professor. Research  in the Schomaker group encompasses 

method  development,  catalysis,  the  total  synthesis  of 

bioactive  molecules  and  new  tools  for  bioorthogonal 

labeling. Schomaker’s award  include being named a Cope 

Scholar, a Sloan Research Fellow, member of the AAAS and 

Royal  Society  of  Chemistry;  she  has  also  received  the 

Thieme Chemistry Journal Award, the NSF CAREER award, 

the Friedrich Wilhelm Bessel Award, ACS‐WCC Rising Star 

Award, MSU Distinguished Alumni Award, UW‐Vilas Mid‐

Career Award, Kavli Fellow and was a UC‐Berkeley Somojai 

Visiting Miller Professor. 

 

 

Complex amine synthesis via unusual reactive intermediates 

Recently, significant emphasis has been placed on exploring stereochemically complex molecular 

space not well‐represented in typical drug screening libraries. In this context, N‐heterocycles and 

aminated carbocycles are particularly attractive targets, as they are prevalent in pharmaceuticals, 

natural products, and biomolecules. Modular platforms capable of rapid, flexible transformations 

of a simple set of precursors into acyclic amine triads, azetidines, pyrrolidines, piperidines and 

amine‐bearing carbocycles could speed identification of new amine chemical space with useful 

bioactivity. This talk discusses strategies to harness the unique reactivity of methyleneaziridines, 

aziridinium  ylides,  and  2‐amidoallyl  cations  for  stereocontrolled  syntheses  of  diverse  N‐

heterocycles and amine‐bearing carbocycles.  
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M. Reza Ghadiri (The Scripps Research Institute, USA) 

Dr. Ghadiri is Professor, Department of Chemistry and Member 

of  the  Skaggs  Institute  for  Chemical  Biology,  at  The  Scripps 

Research. He received his B.A.  in Chemistry from University of 

Wisconsin‐ Milwaukee  in 1982 and Ph.D.  in 1987  in Synthetic 

Organic Chemistry with Professor B. M. Trost at the University of 

Wisconsin‐Madison. Dr. Ghadiri joined the faculty of The Scripps 

Research  Institute  in  1989  after  completing  a  postdoctoral 

appointment at The Rockefeller University  in the  laboratory of 

Professor E. T. Kaiser.  

Dr. Ghadiri has a broad and multidisciplinary research  interest that  include: de novo design of 

synthetic peptides and catalysts; rational design of DNA‐programmed  intrasterically regulated 

enzymes  and  therapeutics;  prebiotic  chemistry,  design  of  self‐replicating molecular  systems, 

complex self‐organized networks, and adaptive informational biopolymers; design and discovery 

of bioactive and antimicrobial agents; single‐molecule nanopore DNA sequencing; DNA‐based 

molecular computation; and chemical biology of the gut microbiome. 

He  is  recipient  of  the Arnold  and Mabel  Beckman  Young  Investigators Award  (1991);  Searle 

Scholars Award (1991); Alfred P. Sloan Research Fellow (1993); Eli Lilly Grantee (1994); American 

Chemical Society Award  in Pure Chemistry  (1995); Feynman Prize  in Nanotechnology  (1998); 

Arthur C. Cope Scholar Award, American Chemical Society (1999); Elected Fellow, The American 

Association for the Advancement of Science (2001); Vincent du Vigneaud Award, The American 

Peptide Society  (2010); and Ronald Breslow Award  for Achievement  in Biomimetic Chemistry, 

American Chemical Society (2022).   

 

Toward Novel Therapeutics via Directed Remodeling of the Gut Microbiome 

In  humans  and mammals, Western‐type  diet  can  induce  imbalances  in  gut microbiota  that 

strongly correlate with the development of several chronic diseases including atherosclerosis. I 

will describe that self‐assembling cyclic D,L‐‐peptides selected by using an  in vitro en masse 

screening  protocol  can  function  as  bacterial  growth modulators  to  remodel  a Western  diet‐

induced imbalance in the gut microbiome and thus prevent atherosclerosis development in LDLr‐

/‐ mice.  Daily oral administration of selected peptides to mice remodeled the gut microbiome 

and caused diverse effects in the host, including marked reductions in plasma cholesterol levels 

and  atherosclerotic  plaques.  There  was  extensive  reprogramming  of  the  microbiome 

transcriptome  and  host  gene  expression  levels,  suppressed  production  of  several  pro‐

inflammatory cytokines, improved gut barrier integrity, increased populations of intestinal Helios 

positive regulatory T cells (Helios+ Treg) and rebalanced levels of disease‐relevant metabolites, 

such as short‐chain fatty acids (SCFAs) and bile acids.  The ability to chemically manipulate the 

gut microbiome in a targeted fashion within a living organism provides not only an additional tool 

for deciphering the chemical biology of the gut microbiome, but also an avenue for advancing 

personalized therapeutics. 
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Cynthia Maryanoff (Absolute Palate, LLC) 

Cynthia A. Maryanoff received her B.S. from Drexel 
University. her Ph. D. and postdoc from Princeton 
University. She joined the pharmaceutical industry for 37 
years. Cynthia advanced to the highest scientific position 
in Johnson & Johnson (J&J), Distinguished Research 
Fellow. At J&J, her work involved rapidly moving more 
than 1000 new molecular entities (NMEs) from small-
scale to large-scale chemical synthesis, advancing NMEs 
to clinical studies in record time with a focus on tox 
profiles/finalsynthesis/green chemistry. She later led a 
group conducting research in the device sector of J&J. 

In the ACS, she served the Division of Organic 
Chemistry on the Executive Committee (1988-2018), 
receiving the Paul G. Gassman award for distinguished 
service in 2018. She serves on the ACS Governing Board 
for Publishing (2015-2023); ACS Development Advisory 
Board (2011-2024) and the ACS Committee on 
International Activities (2013- 2022). Awards received 
include the Society of Chemical Industry Perkin Medal 

(2015); Hepatitis B Foundation Community Commitment Award (2015); American Women 
in Science Award for mentoring (2010); ACS Henry F. Whalen, Jr. Award for Business 
Development (2007); Earle B. Barnes Award for Leadership in Chemical Research 
Management (ACS National Award, 2005); University of Pennsylvania Trustee’s Council of Penn: 
Women in Chemistry Award (2001); Garvan–Olin Medal (ACS National Award, 1999); 
Distinguished Chemistry Alumni Award (Drexel University, 1999), the Philadelphia Organic 
Chemist Club Award (1999), and the Scientific Achievement Award (Philadelphia Section, ACS, 
1991). She is an inaugural ACS Fellow (2009), a Fellow of AAAS (1992) and a Fellow of the AIC 
(1986). Dr. Maryanoff published 105 scientific papers, more than 200 abstracts, 7 books and 
invented 67 patents. 

She is a Foundation Distinguished Professor at the Baruch S. Blumberg Institute and is 
co-CEO (w ith Bruce E. Maryanoff) of Absolute Palate, LLC, a Hawaiian Kona coffee 
company. 
 

Organic Chemistry in the Pharmaceutical Industry and the Effect of Kurt Mislow 

Prof. Kurt M. Mislow taught the concepts of symmetry and chirality in stereochemistry to better 

understand how structure relates to function. The field is fundamental to many scientific 

disciplines, such as pharmaceuticals, nanotechnology, physics, biochemistry, genetics. In a series 

of vignettes, I will relate how his mentorship influenced me during my time in the pharmaceutical 

industry and work contributed to science and organic chemistry over the years. 
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Bruce Maryanoff (Scripps, Absolute Palate , LLC) 

Bruce Maryanoff was born in Philadelphia, Pennsylvania. He 

earned a B.S. in chemistry (1969) and a Ph.D. in organic chemistry 

(1972) from Drexel University, then conducted postdoctoral 

studies at Princeton University. Bruce joined Johnson & Johnson 

in 1974 as a drug discovery researcher, advancing to the highest 

scientific position, Distinguished Research Fellow. In 2010, he 

retired after 36 years there, and is now affiliated with Scripps 

Research (La Jolla, CA) and the Baruch S. Blumberg Institute 

(Doylestown, PA). Bruce made myriad contributions in medicinal 

and organic chemistry, and is an internationally recognized expert 

in drug design and discovery. He conducted seminal studies on 

the stereochemistry and mechanism of the Wittig olefination 

reaction and adapted cobalt-mediated [2+2+2] alkyne 

cyclotrimerizations to macrocycle synthesis. He invented 

TOPAMAX® topiramate, which was marketed for treating epilepsy and migraine headache, 

achieving peak sales of nearly $3 billion/year. His team’s efforts led to 13 compounds entering 

human clinical trials. Bruce published 284 scientific papers, is inventor on 102 U.S. Patents, and 

presented 190 invited lectures. 

Dr. Maryanoff received three American Chemical Society (ACS) national awards and a Smissman 

Award from the ACS Medicinal Chemistry Division. He was an Associate Editor of ACS Medicinal 

Chemistry Letters for 10 years, and has served on many Editorial Advisory Boards. Bruce edited 

Advances in Medicinal Chemistry and oversaw special issues of J. Med. Chem. He is a Fellow of 

the American Association for the Advancement of Science, the Royal Society of Chemistry, and 

the ACS. He was inducted into the Medicinal Chemistry Hall of Fame. 

In 2015, he and his wife founded a company in Hawaii involved in growing, processing, roasting, 

and selling single-estate 100% Kona coffee from two different farms. 

 

Coffee: From Farm to Cup, and … Much More 

In 2015, Bruce and Cyndie Maryanoff established Absolute Palate® LLC (www.absolute- 

palate.com) as a coffee business on the Big Island of Hawaii. Thus, their long-standing passion 

for exceptional coffees and love of Hawaii were merged. A special interest in premium, single-

estate 100% Kona coffee, led them to purchase two coffee farms in the iconic Kona Coffee 

Belt, which provide coffee fruit that is hand-picked, processed into green beans, and custom-

roasted in small batches with a fluidized-bed air roaster. They assembled a laboratory for on-

site decaffeination, thereby extracting green beans with supercritical carbon dioxide. This 

flavorful 100% Kona decaf coffee (Absolute Decaf) is sold, along with regular 100% Kona coffee, 

on our e-commerce website Absolutely! Kona Coffee® (www.absolutelykona.com). I will 

discuss this coffee project and the organic chemistry that contributes to coffee’s special aroma 

and flavor. 
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Zeev Gross (Technion, Israel Institute of Technology) 

R.M. & R.D. Blum Professor of Chemistry Zeev Gross started his 

career at the Technion in 1990, following a Ph.D. in Physical Organic 

Chemistry at Bar Ilan University with S. Hoz as supervisor and 2 

years postdoctoral research on biomimetic chemistry at Princeton  

University with J.T. Groves as mentor. On top of his teaching and 

research activities, Dr. Gross also served as dean of the Technion’s 

largest division (continuing & external studies,  

two terms) and is heading multiple youth outreach activities in 

Chemistry during the last decade. Recognitions for his scientific 

achievements include the selections of Dr. Gross as Moore 

Distinguished Scholar in Caltech, the Israel Chemical Society Award 

for the Outstanding Scientist, and the Hans Fischer Life 

Achievements Award. 

 The current research focus of Dr. Gross is on uncovering unique physical and chemical  

properties of metallocorroles, geared for their utilization in applications that are of prime  

importance for modern society. These include drug discovery efforts for treating cancer  

and preventing metabolic diseases, and the design of optimal catalysts for energy-relevant  

processes such as oxygen reduction for fuel cells, hydrogen formation from protons, carbon  

dioxide reduction and water oxidation. 

Success and Surprises in the Syntheses of New Generation Corroles 

The one-pot synthesis of triarylcorroles induced an enormous increase of activity that includes 

the introduction of the corresponding metal complexes as drug candidates for fighting various 

diseases and as catalysts for clean-energy processes. Orally available drugs are however 

characterized by low molecular weight; and strong absorbance onto electrodes used for 

heterogenous catalysis might be hampered by the aryls that are perpendicular to the corrole 

plane. These considerations, as well as pure scientific curiosity, were the motivation for 

developing synthetic methodologies that will allow access to derivatives that are much smaller 

in size than triarylcorroles. 

 

That challenge was met with both success and surprises: synthesis of tris- and bis-CF3 substituted 

corroles, their facile hydrolysis to derivatives with CO2H head groups, and the development of 

several approaches leading to the metal complexes of the parent (with no substituents 

whatsoever) corrole. 
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Steven L. Castle (Brigham Young University) 

Steven L. Castle was born in Albuquerque, New 

Mexico, USA. He worked in the laboratory of his 

grandfather, Prof. Raymond N. Castle of the 

University of South Florida, during summers in high 

school. He received his B.S. with Honors in chemistry 

from Brigham Young University in 1995, where he 

performed research with Prof. Jerald S. Bradshaw. He 

earned his Ph.D. in 2000 from The Scripps Research 

Institute under the direction of Prof. Dale L. Boger. 

Upon completing an NIH postdoctoral fellowship in 

the laboratory of Prof. Larry E. Overman at the 

University of California, Irvine, he began his 

independent career at Brigham Young University in 

2002. His research interests encompass the development of new synthetic methods targeting 

complex bioactive natural products, studies of their modes of action, and peptide science. He is 

the recipient of a Research Innovation Award from Research Corporation, a Long-Term Invitation 

Fellowship from the Japan Society for the Promotion of Science, and the Wesley P. Lloyd Award 

for Distinction in Graduate Education from Brigham Young University. 

Total Synthesis of Yaku’amide A and Related Compounds 

Total synthesis of the anticancer peptide yaku’amide A and two full-length analogs will be 

described. The -tert hydroxy amino acids were constructed via regioselective 

aminohydroxylation involving a chiral mesyloxycarbamate reagent. Stereospecific construction 

of the E- and Z-Ile residues was accomplished via a one-pot reaction featuring anti dehydration, 

azide reduction, and O→N acyl transfer. Alkene isomerization was negligible during this process. 

These methods enabled a highly convergent and efficient synthetic route to the natural product. 

Then, two promising analogs were identified by computational studies in which the three E- and 

Z-DIle residues of the natural product were replaced by the more accessible dehydroamino acids 

DVal and DEnv. Anticancer screening revealed that the two analogs mimic the anticancer activity 

of yaku’amide A, thereby validating the computational studies. 
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Jacob Schwarz (EscapeBio, USA) 

Jacob Schwarz has over 20 years of medicinal 

chemistry experience and has held positions of 

increasing importance in the Parke-Davis, Pfizer, and 

Genentech organizations. During this time, he 

contributed to the discovery of several clinical 

candidates, including imagabalin, a calcium channel 

modulator for generalized anxiety disorder; BIIB-104, 

an AMPA-positive allosteric modulator for cognitive 

symptoms in schizophrenia; GDC-0994, an ERK 

inhibitor for the treatment of solid tumors; and 

RPT193, a CCR4 antagonist for allergic diseases. 

Currently he is Head of Chemistry at ESCAPE Bio, a 

clinical-stage company developing novel, precisely 

targeted therapies for genetic neurodegenerative 

diseases. 

Jake is a member of the Executive Committee of the 

American Chemical Society's Division of Medicinal 

Chemistry, and currently holds the position of Chair. 

He received a PhD from Colorado State University 

under the guidance of A. I. Meyers, followed by an NIH postdoctoral fellowship in the laboratories 

of Samuel Danishefsky at Memorial Sloan-Kettering Cancer Center. 

 

Selective Inhibitors of G2019S-LRRK2 Kinase Activity 

Pathogenic variants in the leucine-rich repeat kinase 2 (LRRK2) gene are linked to increased risk 

for Parkinson’s disease (PD). These variants result in gain of function mutations in the kinase 

domain that are postulated to be causal for disease. LRRK2 is widely expressed and regulates 

important cellular processes, and histological findings are observed with pharmacological 

inhibition of LRRK2 and genetic knockdown in animals. A precision medicine approach that 

selectively blocks only excess kinase activity of the mutant protein whilst sparing wild type could 

yield a safe and effective treatment for G2019S LRRK2 PD. This talk will describe our advances to 

identify and develop G2019S-selective inhibitors. 
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Florence Williams (University of Iowa, USA) 

Florence obtained her Ph. D. at University of California, Irvine 

working on organometallic catalysis with Prof. Elizabeth Jarvo.  

After post-doctoral research in chemical biology at Princeton in 

the lab of Prof. Dorothea Fiedler, Florence began her independent 

career at University of Alberta in Edmonton, Alberta, Canada and 

then in 2019 moved to University of Iowa.  Her research involves 

using boron Lewis acids to selectively cleave strong σ bonds, 

including in complex materials settings, as well as mechanistic 

investigations of neurotrophic small molecules that have potential 

applications in neurodegenerative disease.   

 

 

Taking Advantage of Strong Boron-Oxygen and Boron-Fluorine Associations for 

Chemoselective Reactions 

The Williams lab investigates the utility of highly Lewis acidic boron centers for the activation and 

cleavage of alkyl ethers and for use in halogen exchange reactions of trifluoromethylarenes.  Such 

strategies have enabled the targeting of strong C–O bonds and C–F bonds in the presence of 

weaker bonds. These practical methods have important applications in environmental chemistry 

development, such as the degradation of lignocellulose – a biopolymer characterized by ether 

and acetal linkages – to provide renewable sources of aromatic chemicals such as vanillin.  This 

talk will examine the development and utility of such boron-mediated methodologies and will 

discuss the selectivity principles which arise from kinetic and thermodynamic considerations of 

boron-mediated alkyl ether cleavage.   
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Karl Scheidt (Northwestern University, USA) 

Karl Scheidt is a Professor in the Department of Chemistry and 

Professor of Pharmacology in the Feinberg School of Medicine. 

He is also the former Director of Northwestern University’s 

Center for Molecular Innovation and Drug Discovery and 

faculty director of ChemCore for the Robert H. Lurie 

Comprehensive Cancer Center. His independent research 

program focuses on new areas of catalysis and applications of 

novel strategies to create molecules with translational and 

clinical potential. As the founding Executive Director of the 

NewCures Accelerator, he is responsible for developing and 

leading strategies to build commercial value for therapeutic 

discoveries within Northwestern. Karl received his 

undergraduate degree from the University of Notre Dame, a PhD from Indiana University and 

was a National Institutes of Health postdoctoral fellow at Harvard University. He is a fellow of 

both the Alfred P. Sloan Foundation and Royal Society of Chemistry, an American Cancer Society 

Research Scholar, and received multiple awards from the pharmaceutical industry. During his 

time at Northwestern, he has trained over 90 postdoctoral fellows and graduate students and 

received both a Distinguished Teaching Award and an Alumnae of Northwestern Teaching 

professorship, the university’s highest distinction for education. He is the cofounder of multiple 

biotech startup companies focused on translating the promise of small molecules to clinical 

success and regularly consults for the pharmaceutical industry and intellectual property law 

firms. 

Merging Single Electron Processes with Carbene Catalysis 

The formation of C–C and C–X bonds is 

a central element in the construction 

of complex molecular scaffolds yet 

remains a significant challenge in 

organic chemistry. Our group has 

made contributions to the field over 

the past two decades through the 

development of N-heterocyclic carbene (NHC) catalysis. Due to our group’s experience with NHC 

catalysis in combination with the recent renaissance of radical chemistry, we have become 

increasingly interested in the development of new methods at the interface of NHC catalysis and 

photocatalysis. We hypothesized that the merging of these two modes of catalysis would enable 

generation of acyl azolium radicals for the conversion of carboxylic acids to ketones. Following in 

situ activation and displacement by catalytic NHC, a reductive quenching cycle promoted the 

single-electron reduction of an acyl azolium to furnish a synthetically tractable acyl radical 

surrogate with tunable reactivity. Final radical-radical coupling with radical species affords a suite 

of new reactions. Detailed mechanistic studies and studies aim to extend upon this combined 

catalytic platform to harness the potential of single-electron NHC operators for the development 

of new synthetic methods will be presented. 
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Marc Tius (University of Hawaii, USA) 

Marc Tius was born in 1953 in 

Izmir, on the Aegean coast of 

Turkey.  He moved to Greece 

with his father and mother 

when he was 5 years old. He 

attended elementary school 

for six years in Kavala, a town 

in Eastern Macedonia, and 

gymnasium for another six 

years in Thessaloniki, a larger 

city in northern Greece.  In 

1971 he enrolled as an 

undergraduate at Dartmouth 

College in Hanover, New 

Hampshire, where he majored 

in Mathematics and 

Chemistry.  His first research 

experience was in Professor Gordon Gribble’s labs.  In 1975 he moved south from Hanover to 

Cambridge and started graduate studies at Harvard, where he joined Professor E. J. Corey’s 

group.  For his thesis he completed the synthesis of aphidicolin, working with Larry Blaszczak first, 

and then with Jagabandhu Das.  After a brief postdoc in the Corey group, he moved to Hawaii in 

August, 1980, where he has been ever since. He currently has a joint appointment in the 

Chemistry Department of the University of Hawaii, and at the University of Hawaii Cancer Center. 

 

The Best Laid Schemes o’ Mice an’ Men 

We have found an unconventional solution to an old problem while looking in a different 

direction: Desaubry had prepared an advanced intermediate to rocaglamide that represented a 

dead end for his attempted total synthesis. Thinking about the problem from the opposite 

direction led us to a work-around. 
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Louis Barriault (University of Ottawa, Canada) 

Louis Barriault was born in Armagh, Québec, 

Canada in 1970. He received his B. Sc. (chemistry) 

in 1993 at the University of Sherbrooke. He 

pursed in Ph. D. studies under the supervision of 

Prof. Pierre Deslongchamps at the same 

institution where he worked on transannular 

Diels-Alder reaction. After completing his 

doctorate in 1997, he joined the group of 

Professor Leo A. Paquette at the Ohio State 

University (OSU) as a FCAR postdoctoral fellow 

where he completed the total synthesis of (-)-

polycarvernoside A. In May 1999, he accepted a 

position as Assistant Professor at the University 

of Ottawa where he has been promoted to Full 

Professor (2010). Louis was appointed University 

Research Chair in Synthetic Organic Chemistry (2006-2016) and was awarded the Boehringer 

Ingelheim Research Excellence Award (2012) by the Canadian Society for Chemistry. In recent 

years, Louis accepted appointments as Vice-Dean Research (2014-2017), VP Research of the 

University of Ottawa (2017-2018), and now he is the Dean of the Faculty of Science at the same 

institution since 2018. 

 

Synthesis of Ginkgolides: An Epic Adventure 

Isolated from the bark of Ginkgo biloba, ginkgolides B (1) & C (2) possess a unique compact 

framework comprise of six rings, up to 12 stereogenic 

centres, 11 oxygen atoms, 4 contiguous quaternary carbon 

centres.  The synthetic studies toward the ginkgolides and 

related analogues are rather limited.[1]  Ginkgolides are a 

daunting synthetic challenge due to their intimidating 

structural complexity.  We took advantage of the compact 

nature of the ginkgolide core to develop a robust and scalable 

synthetic route minimizing the use of protecting groups. In 

this presentation, the total syntheses of ginkgolides B and C 

will be discussed. 

 

[1] Corey, E. J.; Kang, M.; Desai, M. C.; Ghosh, A. K.; Houpis, I. N. J. Am. Chem. Soc. 1988, 110, 

649. (b) Crimmins, M. T.; Pace, J. M.; Nantermet, P. G.; Kim-Meade, A. S.; Thomas, J. B.; Wagman, 

A. S.; Watterson, S. H. J. Am. Chem. Soc. 1999, 121, 10249.  
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Qiu Wang (Duke University, USA) 

Professor Wang received her Ph.D. from Emory University 

in Organic Chemistry under the direction of Professor 

Albert Padwa (2005). After her postdoctoral trainings with 

Professor Andrew Myers at Harvard University (2005–

2007) and Professor Stuart Schreiber at the Broad Institute 

of Harvard and MIT (2007–2011). She started her 

independent career in 2011 and is currently Robert R. and 

Katherine B. Penn Associate Professor of Chemistry in the 

Department of Chemistry at Duke University.  

Research in the Wang group aims to answer fundamental 

questions that lie at the interface of organic chemistry and 

chemical biology. We will develop small-molecule based 

probes and methods to understand genes and pathways 

of importance to the treatment of cancer and 

neurodegenerative disorders. Towards this end, we will 

exploit an interdisciplinary approach that integrates the 

principles of organic synthesis, medicinal chemistry, 

molecular labeling, assay development, molecular and cell biology through our studies in the 

following areas: (1) New methods for the synthesis and study of bioactive nitrogen-containing 

molecules; (2) New chemical strategies and tools for molecular labeling and imaging and (3) 

Small-molecule probes and novel leads for human biology and disease.  

 

 

 

New Difunctionalization Reactions of Unsaturated Carbon-Carbon Bonds 

Difunctionalization presents a powerful synthetic strategy that introduce two functional groups 

onto readily available alkenes and alkynes in a single step. Such a difunctionalization strategy 

allows for rapid growth of structural diversity and molecular complexity in a modular and 

versatile manner. This talk will present our recent studies in developing new difunctionalization 

reactions of unsaturated carbon-carbon bonds. These methods will expand the synthetic toolbox 

for preparing a broader scope of biologically important richly functionalized molecules.  
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Gilles Gasser (Chimie ParisTech PSL University, CNRS) 

Gilles Gasser was born, raised and educated in the French-

speaking part of Switzerland. After a PhD thesis in 

supramolecular chemistry with Prof. Helen Stoeckli-Evans 

(University of Neuchâtel, Switzerland), Gilles undertook two 

post-docs, first with the late Prof. Leone Spiccia (Monash 

University, Australia) in bioinorganic chemisty and then as an 

Alexander von Humboldt fellow with Prof. Nils Metzler Nolte 

(Ruhr-University Bochum, Germany) in bioorganometallic 

chemistry. In 2010, Gilles started his independent scientific 

career at the University of Zurich as a Swiss National Science 

Foundation (SNSF) Ambizione Fellow before obtaining a SNSF 

Assistant Professorship in 2011. In 2016, Gilles moved to Chimie 

ParisTech, PSL University (Paris, France) to take a PSL Chair of 

Excellence. Gilles was the recipient of several fellowships and 

awards including the Alfred Werner Award from the Swiss 

Chemical Society, an ERC Consolidator Grant, the Thieme Chemistry Journal Award, the Jucker 

Award for his contribution to cancer research, the European BioInorganic Chemistry (EuroBIC) 

medal and recently the Pierre Fabre award for therapeutic innovation from the Société de Chimie 

Thérapeutique (SCT). Gilles’ research interests lay in the use of metal complexes in different areas 

of medicinal and biological chemistry.  

 

Metal Complexes as Diagnostics and Therapeutics 

Metal complexes are currently playing a tremendous role in medicine.1 For example, the 

platinum complex cisplatin and its derivatives oxaliplatin and carboplatin are employed in more 

than 50% of the treatment regimes for patients suffering from cancer!  

Over the last years, our research group focused its attention on the development of novel metal 

complexes as imaging and therapeutic agents against cancer and parasitic diseases.2-7 During this 

talk, we will present our latest results, including in vivo results, on these topics. 

References 

1. E. Boros, P. J. Dyson and G. Gasser Chem, 2020, 6, 41-60. 

2. F. W. Heinemann, J. Karges and G. Gasser Acc. Chem. Res., 2017, 50, 2727-2736  

3. M. Patra and G. Gasser Nature Rev. Chem., 2017, 1, 0066, and references therein. 

4. A. Notaro and G. Gasser Chem. Soc. Rev., 2017, 46, 7317-7337. 

5. M. Patra, K. Zarschler, H.-J. Pietzsch, H. Stephan and G. Gasser, Chem. Soc. Rev., 2016, 45, 6415-6431. 

6. Y. C. Ong, S. Roy, P. C. Andrews and G. Gasser, Chem. Rev., 2019, 119, 730-796. 
7. M. Brandt, J. Cardinale, M. L. Aulsebrook, G. Gasser and T. L. Mindt, J. Nucl. Med., 2018, 59, 1500-1506. 
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Tamas Benkovics (Loxo Oncology, USA) 

Tamas  Benkovics,  a  native  of  Hungary, 

obtained his B.S.  in chemistry from Colorado 

State University  in 2003. After spending two 

years  with  the  process  group  of  Amgen  in 

Thousand Oaks,  CA,  he  joined  the  research 

group  of  Professor  Tehshik  P.  Yoon  at  the 

University  of  Wisconsin‐Madison.  During 

graduate school, his research was focused on 

oxaziridine‐mediated  functionalizations  of 

hydrocarbons.  After  receiving  his  Ph.D.  in 

2010,  he  worked  in  the  process  chemistry 

departments  of  Bristol‐Myers  Squibb  and 

Merck  in  New  Jersey.  He  is  currently  a 

Director  of  process  chemistry  at  Loxo 

Oncology at Lilly in Boulder, CO. 

 

Innovation for the Synthesis of Diverse Nucleosides 

Nucleosides are an important class of compounds to address serious unmet medical needs. These 

molecules are also extremely difficult to synthesize without excessive use of protecting groups, 

especially  compounds  containing  unnatural  sugar  and  base  moieties.  In  addition,  these 

compounds contain numerous stereocenters that are often difficult to set with high selectivity. 

As process chemists, we strive to find the most direct method to convert commodity chemicals 

into  the  target  API.  In  this  presentation,  a  variety  of  solutions will  be  reviewed  to  achieve 

aspirational syntheses of diverse nucleoside targets, ranging from organo‐ to biocatalysis. 
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Wenfang Sun (North Dakota State University, USA) 

Prof. Wenfang Sun is the James A. Meier Senior Professor and the 

Water F. and Verna Gehrts Presidential Professor at the Department 

of Chemistry and Biochemistry, North Dakota State University 

(NDSU).  She received her B.S. degree in 1990 from Wuhan 

University, China; and her Ph.D. degree in Organic Chemistry from 

the Institute of Photographic Chemistry, Chinese Academy of 

Sciences in 1995.  She was employed by this institute as an Assistant 

Professor in 1995, and then as an Associate Professor in 1996. She 

joined the Department of Physics, University of Alabama at 

Birmingham as a Postdoctoral Research Associate in 1997 and was 

promoted to a Research Assistant Professor in 1999.  In 2001, she 

joined NDSU as an Assistant Professor, was tenured and promoted 

to an Associate Professor in 2007 and became a Full Professor and named the Walter F. and Verna 

Gehrts Professor in 2011. She has published 142 peer-reviewed journal papers and 23 conference 

full papers.  She obtained over $10,000,000 research grants from NSF, the US Army Research 

Laboratory, NIH, DOE, DOT, ACS-PRF, USDA, etc.  She received numerous awards, including the 

NSF CAREER Award (2005-2011), the James A. Meier Senior Professorship (2016), the NDSU Fred 

Waldron Award for Outstanding Research (2012), the NDSU Walter F. and Verna Gehrts 

Professorship (2011), the NDSU Bison Ambassadors Apple Polisher Honoree (2009), the NDSU 

Featured Faculty (2006), and the 2nd-Class Chinese Academy of Sciences Natural Science Award 

(2002). She organized/co-organized or chaired 17 national or international symposiums and 

presented over 150 invited talks or seminars.  Currently, she serves on the editorial board of four 

chemistry journals.  Her research program covers the organic/organometallic nonlinear optical 

materials, organic/organometallic light emitting materials, photosensitizers for photodynamic 

therapy, and optical sensing materials. 

Developing Far-red/Near-IR Absorbing Ir(III) Complexes for Photodynamic Therapy 

Transition-metal complexes with red to near-IR absorption are appealing potential 

photosensitizers (PSs) for precision phototheranostics, especially those containing heavy 
transition metals like Ru(II), Ir(III) and Os(II). We have synthesized several neutral Ir(III) dyads 

tethered with red to far-red absorbing organic chromophores for photodynamic therapy (PDT). 

The photophysics of these complexes were systematically investigated via UV-vis absorption, 
emission, and transient absorption spectroscopy. One of the complexes was also encapsulated 

into polymer micelles and investigated as bifunctional agents for 660-nm light-triggered 

synergetic PDT/photothermal therapy (PTT) of breast cancer in vitro and in vivo. Upon activation 

by the 660-nm light, both the free complex and the micelle exhibited high photocytotoxicity 

induced by reactive oxygen species (ROS) and hyperthermia. Both the ROS generation and photo-
thermal conversion efficiencies of the micelle were higher than those of the free Ir(III) dyad. The 

micelle also exhibited much enhanced cellular uptake and higher tumor accumulation, 

demonstrating its great tumor selectivity. Lysosomes and DNA have been manifested to be the 
major intracellular damaging targets. In vivo studies showed that the micelle exhibited extremely 

low dark toxicity but excellent PDT/PTT antitumor effects. They can prevent cancer metastasis to 
lungs as well. This study demonstrated the potential of Ir(III) complexes to be developed into new 

far-red/NIR PSs for cooperative cancer phototherapy. 



1st Winter In-Person Organic Symposium, December 16-18, 2021, Honolulu, Hawaii 
 

 
37 

Byron Purse (San Diego State University, USA) 

Byron Purse is an Associate Professor of Chemistry at San Diego 

State University, where he and his team of students use the tools 

of synthetic and physical organic chemistry to create modified 

nucleosides with novel properties. Recent work from the group has 

focused on bright fluorescent nucleobase analogues for single-

molecule spectroscopy and fluorescence turn-on probes for 

discriminating single-nucleotide polymorphisms, base 

modifications, and nucleic acid structure and dynamics. Byron 

holds a Ph.D. from Scripps Research (Rebek Group, 2005) and was 

a postdoctoral associate in Stockholm University, Sweden (Bäckvall 

Group, 2008). When he’s not doing science, Byron enjoys hiking, 

playing guitar, and rock climbing. 

 

Design and synthesis of super-bright fluorescent nucleoside analogues for single-

molecule applications 

Fluorescent nucleoside 

analogues play a vital role in 

understanding regulatory 

mechanisms of gene 

expression, catalytic and 

switching functions of RNA, 

nucleic acid trafficking, and 

other aspects of the biology and chemistry of nucleic acids. While past contributions from many 

labs have provided a toolkit of fluorescent surrogates for all of A, T/U, C, and G, significant 

limitations exist in the photophysical performance of these molecules. Almost all are an order of 

magnitude less bright than any common Alexa fluor, very few absorb with λmax > 400 nm or emit 

past 500 nm, and most are quenched by base pairing and stacking. With these limiations, single-

molecule fluorescence studies using nucleobase analogue fluorophores are in their infancy. To 

address this challenge, we have designed a new fluoresent nucleoside analogue ABN with a push–

motif reminiscent of bright, conventional fluorophores. The synthesis of ABN involves the five-

step preparation of an iodinated diethylaminobenzonaphthyridinone from a 

diethylaminochloroformylquinoline. Heck coupling of this nucleobase surrogate to a suitably 

protected glycal followed by reduction with borohydride completes the C-glycoside, giving ABN 

as the final product. ABN exhibits ε440 = 20,000 M−1 cm−1 and Φem,550 = 0.39 in 1× PBS buffer. Its 

fluorescence quantum yield increases to over 0.50 in duplex DNA, making it the brightest known 

fluorescent nucleoside analogue when base paired and stacked. Both 2-photon and 1-photon 

excitation in single-molecule fluorescence measurements show robust detection. ABN is the first 

fluorescent nucleobase analogue to be readily amenable to single-molecule fluorescence studies 

and it shows great promise for studies of nucleic acid structure and dynamics and in microscopy. 
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Dave B. Martin (University of Iowa, USA) 

Dave Martin grew up in Calgary, Canada and 

received his Bachelor of Science degree in Chemistry 

from the University of British Columbia. From 2005-

06, he worked at the Merck-Frosst Centre for 

Therapeutic Research in the Medicinal Chemistry 

Department. In 2011, Dave obtained his Ph.D. from 

the University of California, Irvine where he worked 

with Prof. Chris Vanderwal on the application of 

Zincke aldehydes toward the synthesis of Strychnos 

alkaloids, including a short synthesis of strychnine. 

After pursuing post-doctoral research in the lab of 

Prof. David MacMillan in the area photoredox catalysis, Dave spent five years at the University 

of California, Riverside before moving to the University of Iowa in 2019. His research group 

develops new (photo-)catalytic transformations for bond activation and strategies for the 

synthesis of biologically active targets. 

 

New strategies for the photocatalytic activation of strong bonds 

 

The activation of strong chemical bonds remains an important strategy for the conversion of 

abundant chemical feedstocks to value-added products. Photocatalysis continues to offer new 

methods for the activation of C–H, C–C and C–X bonds. We have developed a photoredox C–H 

bond activation method for the direct functionalization of caged hydrocarbons such as 

adamantane and higher order diamondoids, a process with an unprecedented selectivity profile 

between different C–H bonds. Our recent results and mechanistic studies will be discussed. 
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Andrei Yudin (University of Toronto, Canada) 

Professor Andrei K. Yudin is the Canada Research 

Chair in Medicine by Design at the Department of 

Chemistry, University of Toronto. Yudin received his 

undergraduate degree at the Moscow State 

University in 1992. He subsequently worked in the 

laboratories of G. K. S. Prakash and George A. Olah 

at USC, where he received his PhD in 1996. Following 

postdoctoral training in the laboratory of K. Barry 

Sharpless at the Scripps Research Institute, 

Professor Yudin started his independent career at 

the University of Toronto in 1998. He became an 

Associate Professor in 2002, which was followed by 

promotion to the rank of a Full Professor in 2007. Between January 2015 and 2018, Professor 

Yudin has served as the Chair of the Board for Organic and Biomolecular Chemistry. Yudin is 

currently an Associate Editor for Chemical Science. He is a Fellow of the Royal Society of Chemistry 

(UK), a Fellow of the Royal Society of Canada and the winner of the 2019 Lemieux Award for his 

work on boron chemistry. He also received 2019 Killam Fellowship that recognized his 

fundamental contributions to reaction design, 2017 Alfred Bader Award for his work on peptide 

macrocycles, 2015 Bernard Belleau Award for his work in the area of drug discovery, and 2010 

Royal Society of Canada Rutherford Memorial Medal for his work on amphoteric structures. 

Yudin has been active in translating fundamental discoveries into medicines. Encycle 

Therapeutics (acquired by Zealand Pharma in 2019), has developed therapeutic agents using 

peptide macrocyclization. 

Advancing the Concept of Synthetic Half-Reactions 

This lecture will outline our thinking in the area of Synthetic Half-Reactions. While transition 

states and intermediates are central to our understanding of chemical transformations and their 

mechanisms, relatively stable structures that correspond to starting materials and products 

dominate efforts to formulate tangible objectives in chemical synthesis. Our long-term goal is to 

develop a synthetic half-reaction formalism to dissect the structural correspondence between 

higher energy states that form in different processes. Any multistep reaction offers a rich variety 

of combinations between endergonic and exergonic steps and the corresponding matches carry 

substantial pedagogical and practical potential for the discovery and understanding of chemical 

processes. However, these useful constructs are not indexed I search engines and are not 

emphasized in chemistry education. Using specific examples from our recent work, I will 

demonstrate the concept of spatioenergetic matching. Our long-term view is that it should be 

feasible to discover new processes by understanding how well-known endergonic SHRs can be 

spatioenergetically matched with established exergonic ones in previously underappreciated 

ways.  

Reference: 

Yudin, A. K. “Synthetic Half-Reactions,” Chem. Sci. 2020, 11, 12423-12427. 
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Valerie Schmidt (University of California, San Diego, USA) 

 

Valerie earned her B.S. in chemistry from Towson University 

before heading to the University of North Carolina at Chapel 

Hill where she developed heteroatom-centered radicals for 

hydrocarbon functionalization with Prof. Erik Alexanian. She 

then moved to Princeton University where she was an NIH 

Postdoctoral Fellow in the lab of Prof. Paul Chirik developing 

reduced Fe- and Co-based catalysts to achieve olefin coupling 

reactions. In 2016 Valerie moved to the University of 

California San Diego as an Assistant Professor in the 

Department of Chemistry and Biochemistry.  

 

 

 

Photocycloadditions Enabled by Coordination-MLCT Activation Processes   

Recent developments for the selective activation of non-conjugated carbon-carbon double bonds 

using a metal-ligand substrate activation approach using light will be presented. Advancing these 

fundamental processes has the potential to unlock novel or attain challenging bond forming 

processes with lower barriers and with unique selectivities. Efforts in methods development will 

be presented alongside mechanistic investigations through a combination of experimental 

spectroscopes and computational studies.  
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Alex Grenning (University of Florida, USA) 

Prof. Alex Grenning is a native Chicagoan. He 

received his Ph.D. with Jon Tunge at the University 

of Kansas and performed postdoctoral studies with 

Prof. John Porco at Boston University. He is 

currently an Associate Professor at the University 

of Florida in Gainesville.  

 

• Associate Professor, UF; 2021 –  

• Assistant Professor, UF; 2014 – 2021 

• Postdoctoral Associate, Boston 

University (w/ John Porco); 2012 – 2014 

• Ph.D., University of Kansas (w/ Jon 

Tunge); 2007 – 2012 

• B.A. 2003 – 2007 – Lake Forest College 

(w/ William Martin) 

 

 

 

 

 

Two Vignettes – Dearomative Cope Rearrangements and Axially Chiral 

Cannabinoids 

The aromatic Cope rearrangement is uniquely challenging to achieve due to unfavorable kinetics 

and thermodynamics. We have found that by compounding minor diving forces, favorable 

dearomative Cope rearrangement can be achieved. We will disclose our latest findings related to 

this topic.  

We have hypothesized that axially chiral cannabinoids maybe attractive lead molecules for 

cannabinoid inspired drug-discovery. We will disclose new synthetic chemistry inspired by these 

lead molecules.  
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Corey Stephenson (University of Michigan, USA) 

Corey was born in Collingwood, Ontario, Canada and received his 

undergraduate degree from the University of Waterloo in 1998. He 

completed graduate studies under the direction of Professor Peter 

Wipf at the University of Pittsburgh before joining the lab of 

Professor Erick M. Carreira at ETH Zürich. In September 2007, he 

joined the Department of Chemistry at Boston University as an 

Assistant Professor and was granted tenure and promoted to 

Associate Professor in February, 2013. In July 2013, he joined the 

Department of Chemistry at the University of Michigan as Associate 

Professor of Chemistry. In September 2015, Corey was promoted to 

full Professor. 

 

Upgrading Cycloalkanes Through Imine Photochemistry 

The controlled opening of strained rings is a convenient way to generate reactive intermediates 

for (formal) cycloaddition chemistry. Alicyclic compounds like cyclopropanes are of particular 

interest in the development of such methods, as their corresponding cycloadducts contain Csp3-

rich ring systems that are desirable for pharmaceutical and/or agrochemical applications. We 

envisioned preparing 1-aminonorbornanes (bicyclo[2.2.1]heptan-1-amines; 1-aminoNBs), 

potential bioisosteres of metabolically problematic anilines, via such a retrosynthetic 

disconnection. Indeed, photocatalyst-mediated single-electron oxidation of  tertiary 

cyclopropylamines generates amine radical cations that readily open to give reactive, distonic 

radical cations. Intramolecular formal (3+2)-cycloaddition with a tethered alkene and subsequent 

single-electron reduction delivers 1-aminoNBs. Similarly, photoexcitation of cyclopropylamine-

derived imines generates an excited state species with N-centered radical character. This species 

is likewise prone to homolytic ring-opening and formal cycloaddition with a tethered alkene. 

Since radical character returns to nitrogen following formal (3+2)-cycloaddition (completing a 

“round-trip”), no catalysts or reagents are necessary. We employed the imine-based strategy for 

the synthesis of benzo-fused 1-aminoNBs, which were elaborated to fungicidal lead molecules. 

While the radical cation strategy had significant intermolecular precedent, the imine-based 

strategy did not. We have since demonstrated that styrenes are competent intermolecular 

cycloaddition partners with cyclopropylimines, providing substituted cyclopentanes. Imine 

hydrolysis of the crude reaction mixtures conveniently affords primary cyclopentylamines, which 

can often be further functionalized in a single pot. Similarly, imines derived from 

bicyclo[1.1.1]pentan-1-amines undergo formal (4+2)-cycloaddition to give imine derivatives of 

bicyclo[3.1.1]heptan-1-amines. Translational studies of molecules made accessible by this 

strained ring-opening method development research program are underway.  
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