Cheng Yi Chen, Ph. D. 
Hochstrasse 201
cchen117@its.jnj.com 

8200, Schaffhausen, Switzerland

mobile:  041 792133902
	SUMMARY


	
	Process chemist with 27+ year experience at Janssen Pharmaceutical Companies of Johnson & Johnson and Merck Research Laboratories and with a focus on designing, developing and implementing innovative, robust, cost-effective and green manufacturing routes to small molecule APIs. Proven track record of building high performance teams, developing key talent, fostering scientific excellence and delivering results. Industry-recognized expert in the design and development of manufacturing routes to significant drugs and late stage clinical candidates including Esketamine, Canagliflozin, Odalasvir, Cozaar, Maxalt, Sustiva, Januvia, Taranabant, Odanacatib, Omarigliptin, Elbasvir, Vaniprevir, and Doravirine. Exceptional creativity, expertise in inventing new synthetic methodology, and problem solving ability. Excellent knowledge base in all aspects of API production from bench to factory with proven track record of collaborating with cross-functional drug development teams through registration and launch. Chemistry subject expert on Due Diligence of three external drug candidates. Author of >90 publications/patents and invited lecturer for 70 presentations in main stream organic chemistry conferences and universities.
Expertise:  multi-step organic synthesis, GMP production of bulk drub substances, new synthetic methodology, asymmetric synthesis, organometallics in organic synthesis and heterocyclic chemistry. Chemistry Subject Matter Expert (SME) for Synthesis Evaluation Review (SER), Potential Genotoxic Impurities (PGI) assessment. GMP compliance by selection of API starting materials, CMC support. 

	

	EDUCATION

	
	Doctorate of Philosophy

Ohio State University (Prof. David J. Hart)

Dissertation:  First Total Synthesis of a Stemona alkaloid,dl-Stenine.
· Independently designed and completed first total synthesis of dl-stenine.  
Bachelor of Science (Chemistry)

Xiamen University, China P. R.
	1990
1984

	EXPERIENCE  at Janssen Pharmaceutical Companies of Johnson & Johnson (Schaffhausen, Switzerland)
	

	
	
	Scientific Advisor/Scientific Director/External CROs and CMO Manager
· Esketamine: Defined and developed a practical synthetic route for the ATV (acceleration to value) project of esketamine that has been carried through uneventfully validation batches.  Qualified the internal process for the API production, Generated Janssen internal IP and enabled freedom to operation; Led and facilitated technology transfer of the process to manufacturing setting and ensured successful implementation to commercialization; Supported filing of the process.
· Canagliflozin: Lead a FTE group in China to develop a robust process with significant cost saving for the bulk drug; Led the tech transfer and demonstration of the process in CMO uneventfully.  (to be updated). 
·  ATV project (to be updated): Currently leading and managing two CRO/CMO FTE groups to develop and validate a viable process for commercialization of this project;  Served as lead process chemist for the project internalization;  Developing and defining strategy for the CRO/CMO governance model.  
	2014- present

	EXPERIENCE  at Merck & Co. Inc. Research Laboratories (Rahway, USA)
	

	
	Senior Principal Scientist/Distinguished Senior Investigator, Process Chemistry

Scientific/Project Lead in Project Chemistry and Scientific Advisor for Process Chemistry

· Sitagliptin (DPP-4, MK-0431): 1) Triazole synthesis: Achieved 13% yield increase by addressing irreproducible amidine step with robust process with significant cost savings; Managed and facilitated technology transfer of the process to CMO and ensured successful implementation to commercialization; 2) Enzymatic process: Facilitated definition/optimization of transamination conditions and implemented the robust process to pilot plant campaign after 5 irreproducible batches; Reduced cycle time in the pilot plant from 20 h to 10 h while increasing productivity (10% yield increase); Ensured smooth technology transfer of the robust process to commercialization; Supported filing of enzymatic process via QbD (process risk assessment and DoE).

· Elbasvir (MK-8742, breakthrough HCV therapy): Led a research team of 9 chemists; Defined, developed and demonstrated the first asymmetric synthesis route that obviates chiral chromatography of  racemic intermediates; Ensured successful technology transfer of the process to CMO and supported ongoing manufacturing; Responsible for the optimization and implementation of the manufacturing route to pilot plant and facilitated successful demonstration of the process and production of API bulk with 20% increase in overall yield; Leveraged external capabilities in preparation of key intermediates.

· Vaniprevir (HCV, MK-7009): Served as project lead for a research team of 7 chemists; Conceived and developed the ring closing metathesis (RCM)-based supplier route with 30% reduction of COG; Addressed the robustness of the macrocyclization using RCM; Streamlined endgame process to ensure regulatory compliance; Provided chemistry subject matter expertise to patent application; Supported validation campaigns to ensure smooth demonstration at commercialization site; Supported Japan NDA regulatory filling through documentation reviewing. 

· Omarigliptin (DPP-4 inhibitor, MK-3102): Directed development of a novel, transition-metal free, long-term manufacturing route with 30% cost saving from current pilot plant campaign; Applied Process Analytical Technology (PAT) (react-IR) to process optimization; Supported filing via QbD (DoE runs).
· Doravirine (NNRTi, MK-1439): Co-chaired Joint Working Team (JWT) to ensure API delivery; Responsible for the successful technology transfer of the process from CMO to Merck pilot plant; Authored and reviewed CMC section for regulatory submission. 
· Glucagon (MK-3577): Responsible for the demonstration of a highly convergent 6-step, 50% overall yield route in the pilot plant; Expedited med-chem backups by modular syntheses through common chiral alcohol intermediate; Discovered an unprecedented indole synthesis via a [1,2]–Ar rearrangement mechanism; Facilitated establishment of the Automation group by making a library of indoles (>10 mg, 75 compounds) using this novel chemistry.

Scientific Advisor for Process Chemistry
· Served as core member of scientific advisory committee; Defined scientific strategy and provided research directions to all projects in Merck portfolio; Evaluated and endorsed viable manufacturing routes; Ensured regulatory compliance with route selection; Defined unmet chemistry needs, Fostered scientific excellence and rigor.

· Served as process chemistry subject matter expertise (SME) for Potential Genotoxic Impurities (PGI) assessment; Collaborated with Safety Assessment to establish Merck PGI assessment guidelines and to provide regulatory support of Merck pipeline; Applied in-depth chemistry/process knowledge to PGI identification; Defined PGI control strategies to ensure regulatory compliance of pipeline.

· Influenced pre-clinical development (PCD) scientific strategy in Discovery as scientific advisor for Discovery Process Chemistry (DPC) groups (10-20 chemists) and as a consultant to the Basic Pharmaceutical Science (BPS) group in Montreal.

· Designed and launched process chemistry training courses for Merck scientists and delivered a well-received training course on route selection and scouting.
	2005- 2014

	
	Senior Investigator/Associate Director, Process Research

Merck & Co. Inc. Laboratories (Montreal, Canada, Rahway, USA)


Project Leadership 

· Glucokinase Inhibitor (MK-7582): Facilitated discovery of an unprecedented enantioselective -arylation of N-Boc-pyrrolidine to provide the key chiral 2-aryl pyrrolidine; Led the rapid and flawless first GMP delivery in just 4 weeks; Subsequently developed the arylation into a useful methodology; Facilitated external collaboration with Professor Peter O’Brien (University of York, UK) and Professor Gary Molander (University of Pennsylvania) which led to high quality publications.

· Taranabant (CB-1 Inverse Agonist, MK-0364): Served as project lead and cross-functional team (Early Development Team) representative; Conceived, devised and developed two novel manufacturing routes based on dynamic kinetic resolution (DKR) technology and asymmetric hydrogenation of tetra-substituted enamides; Led chemistry, engineering teams and external manufacturing partner in process development, Collaborated with Solvias’ effort on asymmetric hydrogenation of the enamide. Demonstrated DKR route in house and managed the technology transfer of chiral amide route to DSM.

· Odanacatib (Cathepsin K Inhibitor, MK-0822): Empowered the Montreal Process Research group to develop a first generation synthesis featuring an unprecedented SN2 displacement of a chiral triflate and to define, develop and implement a manufacturing route featuring a new Zn(BH4)2 mediated reductive amination of a trifluoromethyl imine (120 kg API delivered).  
· hNK-1 receptor antagonist (L-001182885):  Facilitated development of a highly efficient, asymmetric route for the large scale preparation of this synthetically challenging target; All six chiral centers were elegantly established; Coordinated collaboration with research team in Tsukuba (Japan).

People Management
· Responsible for recruiting staff to build a process research team in Montreal and defined how Process interfaces with Merck Frosst Med-chem; Model was adopted by all remote sites and Montreal team was recognized for exemplary performance.

· Responsible for departmental recruiting activities for Ph. D. candidates, including review of ambassador reports, identification of key talent, candidate interviews, and ultimate selection of new hires.

· Chaired the Mentor/Mentee Focus Group; Launched piloting mentorship program in the department.


	2000-2005

	
	Senior Research Chemist to Senior Research Fellow 

· Efavirenz (Sustiva, Reverse Transcriptase Inhibitor, DMP-266): Facilitated development of a novel protection-free process (two steps), allow for significant savings on COG; Developed and demonstrated novel, unprecedented asymmetric alkynation reaction mediated by zinc chiral amino alkoxides with high enantioselectivity and yield; Developed optical purity enhancement process of penultimate; Led efforts in developing and pilot-plant demonstration of current process (four steps); Responsible for technology transfer of new/current processes to DuPont Pharmaceuticals and toll Manufacturer; Set impurity specification and provided support to NDA/WWA filing with documentation.

· Rizatriptan (Maxalt, 5-HT Receptor Agonist, MK-0462): Single-handedly designed and developed the manufacturing route; Pioneered the application of Larock indole synthesis in pharmaceutical industry; Responsible for interim bulk API production via pilot plant demonstration; Set critical process parameters/attributes and established ranges of operations; Implemented the process to commercialization; Facilitated validation campaigns at manufacturing setting; Authored and reviewed documents for IND/NDA/WMA filings; Discovered and developed unprecedented indole synthesis based on palladium-catalyzed coupling of iodoanilines with ketones (141 citations on the publication).

· Losartan (Cozaar, Angiotensin II Receptor Antagonist, MK-0954): Single-handedly designed and developed two-step, through process for the alkylation-reduction; Implemented the process directly from lab to pilot plant; Optimized process parameters to ensure production of quality product; Facilitated factory demonstration of the alkylation-reduction process; Supported regulatory filing through technical writing.
	1990-2000



	AWARDS

	
	· Best Process Research Publication Awards – 2008, 2009 and 2012
· Cal-tech Pharmaceutical Industrial Lecture Award – 2011
· Process Research Innovation Award Finalist - 2008
· Edward J. J Grabowoski Award for Excellence in Process Research - 2006

· Henne Research Competition Award - 1989

· Chemistry Graduate Program Fellowship - 1985


	

	PUBLICATIONS/PATENTS/PRESENTATIONS

	
	Publications/Patents: Select list from total >120 publications, 17 patents including process patents for 6 products:
1. A Cu-catalyzed Tandem Transformation of ortho C-H Hydroxylation and N-N Bond Formation:  An Expedite Synthesis of 1-(ortho-Hydroxyaryl) 1H-Indazoles. Chen, C.-y.; He, F.; Tang, G.; Wang, Z.; Jing, H.; and Faessler, Eur. J. Org. Chem. 2017, 2017, 6604. 

2. Asymmetric Formal Synthesis of the Long-acting DPP-4 Inhibitor Omarigliptin. Peng, F.; Chen, Y.; Chen, C.-y. et. al. J. Org. Chem. 2017, 82, 9023-9029.
3. A Synthesis of 1H-Indazoles via a Cu(OAc)2-Catalyzed N-N Bond Formation. Chen, C.-y.; Tang, G.; He, F.; Wang, Z.; Jing, H.; and Faessler, R. Org. Lett. 2016, 18, 1690-1693. 
4. A Concise and Atom-​Economical Suzuki-​Miyaura Coupling Reaction Using Unactivated Trialkyl- and Triarylboranes with Aryl Halides. Li, H.; Zhong Y.; Chen, C.-y.; Ferraro, A.; Wang, D. Org. Lett. 2015, 17,  3616-3619.  
5. Enantioselective synthesis of an HCV NS5a antagonist. Mangion, I. K.; Chen, C.-y.; ; Li, H.; Maligres, P.; Chen, Y.; Christensen, M.; Cohen, R.; Jeon, I.; Klapars, A.; Krska, S.; Nguyen, H.; Reamer, R. A.; Sherry, B. D.; Zavialov, I. Org. Lett. 2014, 16, 2310-2313.  
6. Synthesis of the HCV Protease Inhibitor Vaniprevir (MK-7009) Using Ring-Closing Metathesis Strategy. Kong, J.; Chen, C.-y.; Balsells-Padros, J.; Cao, Y.; Dunn, R. F.; Dolman, S. J.; Janey, J.; Li, H.; and Zacuto, M. J. J. Org. Chem. 2012,  77,  3820-3828.  
7. Chen, C.-y. a book chapter on ”Rizatriptan (Maxalt):  5-HT1D Receptor Agonist” in “The Art of Process Chemistry” Wiley-VCH, Editor: Nobuyoshi Yasuda, 2011.  
8. Stereospecific Cross-Coupling of Secondary Alkyl -Trifluoroboratoamides. Sandrock, D. L.; Jean-Gerard, L.; Chen, C.-y.; Dreher, S. D.; Molander, G. A.   J. Am. Chem. Soc. 2010, 132, 17108-17110.  
9. Enantioselective Hydrogenation of N-H Imines. Hou, G.; Gosselin, F.; Li, W.; McWilliams, J. C.; Sun, Y.; Weisel, M.; O'Shea, P. D.; Chen, C.-y.; Davies, I. W.; Zhang, X.   J. Am. Chem. Soc. 2009, 131, 9882-9883. 
10. A Practical Enantioselective Synthesis of Odanacatib, a Potent Cathepsin K Inhibitor, via Triflate Displacement of an -Trifluoromethylbenzyl Triflate. O'Shea, P. D.; Chen, C.-y.; Gauvreau, D.; Gosselin, F.; Hughes, G.; Nadeau, C.; Volante, R. P.   J. Org. Chem. 2009, 74, 1605-1610. 
11. New Efficient Asymmetric Synthesis of Taranabant, a CB1R Inverse Agonist for the Treatment of Obesity. Wallace, D. J.; Campos, K. R.; Shultz, S.; Klapars, A.; Zewge, D.; Crump, B. R.; Phenix, B. D.; McWilliams, J. C.; Krska, S.; Sun, Y.; Chen, C.-y.; Spindler, F.  Org. Process Res. Dev. 2009, 13, 84-90. 
12. Expanding the [1,2]-Aryl Migration to the Synthesis of Substituted Indoles.  Pei, T.; Chen, C.-y.; Dormer, P. G.; Davies, I. W. Angew. Chem., Int. Ed., 2008, 47, 4231-4233.  
13. Enantioselective Synthesis of Taranabant, a Novel, Acyclic Cannabinoid-1 Receptor Inverse Agonist for the Treatment of Obesity. Chen, C.-y.; Frey, L. F.; Shultz, S.; Wallace, D. J.; Marcantonio, K.; Payack, J. F.; Vazquez, E.; Springfield, S. A.; Zhou, G.; Liu, P.; Kieczykowski, G. R.; Chen, A. M.; Phenix, B. D.; Singh, U.; Strine, J.; Izzo, B.; Krska, S. W. Org. Process Res. Dev. 2007, 11, 616. 

14. Enantioselective Palladium-Catalyzed Arylation of N-Boc-pyrrolidine. Campos, K.; Klapars, A.; Waldman, J.; Dormer, P.; Chen. C.–y. J. Am. Chem. Soc. 2006, 128, 3538.

15. Chemical Process Evolution of Efavirenz, a Potent Non-nucleosidal HIV Reverse Transcriptase Inhibitor. Chen, C.-y.; Tan, L. Enantiomer, 1999, 4, 599.

16. A Novel, Highly Enantioselective Ketone Alkynation Mediated by Chiral Zinc Aminoalkoxides. Tan, L.; Chen, C.-y.; Tillyer, R. D.; Grabowski, E. J.; Reider, P. J. Angew. Chem., Int. Ed., 1999, 38, 711.

17. Practical Asymmetric Synthesis of Efavirenz (DMP-266), an HIV-1 Reverse Transcriptase Inhibitor.  Pierce, M. E.; Parsons, Jr., R. L.; Lo, Y. S.; Radesca, L. A.; Silverman, S.; Moore, J. R.; Islam, Q.; Choudhury, A.; Fortunak, J. M. D.; Nguyen, D.; Luo, C.; Morgan, S. J.; Davis, W. P.; and Confalone, P. N.; Chen, C.-y.; Tillyer, R. D.; Frey, L.; Tan, L.; Xu, F.; Zhao, D.; Thompson, A. S.; Corley, E. G.; Grabowski, E. J.; and Reider, P. J. J. Org. Chem. 1998, 63, 8536.

18. Syntheses of Indoles via a Palladium-Catalyzed Annulation between Iodoanilines and Ketones. Chen, C.-y. Lieberman, D. R.; Larsen, R. D.; Verhoeven T. R.; Reider, P. J. J. Org. Chem. 1997, 62, 2676. (148 citations)

19. Efficient Synthesis of Losartan, a Nonpeptide Angiotensin II Receptor Antagonist. Larsen, R. D.; King, A. O.; Chen, C.-y.; Corley, E. G.; Foster, B. S.; Roberts, F. E.; Yang, C.; Lieberman, D. R.; Reamer, R. A.; Tschaen, D. M.; Verhoeven, T. R.; Reider, P. J.; Lo, Y. S.; Rossano, L. T.; Brookes, A. S.; Meloni, D.; Moore, J. R.; Arnett, J. J. Org. Chem. 1994, 59, 6391.

20. Synthesis of the 5-HT1D Receptor Agonist, Rizatriptan (MK-0462) via a Palladium Catalyzed Coupling Reaction. Chen, C.-y.; Lieberman, D. R.; Larsen, R. D.; Reamer, R. A.; Verhoeven, T. R.; Reider, P. J.; Cottrell I. F.; Houghton, P. Tetrahedron Lett. 1994, 35, 6981.

21. A Diels-Alder Approach to Stemona Alkaloids: Total Synthesis of Stenine. Chen C.-y.; Hart, D. J. J. Org. Chem. 1993, 58, 3840. (65 citations)

22. First Total Synthesis of dl-Stenine. Chen C.-y.; Hart, D. J. J. Org. Chem. 1990, 55, 6236. (82 citations).
23. (S)-CSA salt of S-ketamine, (R)-CSA salt of S-ketamine and process for the preparation of S-ketamine. US Provisional Patent Appl No. 62/160659

24. Process for preparation omarigliptin, chiral dipeptidyl peptidase-IV inhibitor.  WO2016014324
25. Process and intermediates for preparing macrolactam peptidomimetic HCV protease inhibitors via ring-closing metathesis. WO2012082672 

26. Process for preparation of crystalline forms of CB1 antagonist/inverse agonist via a convergent synthesis. WO2009054923.
27. Preparation of N-substituted amino acids by diastereoselective reductive amination process. US20060030731.
28. Preparation of chiral tertiary alcohols via enantioselective addition reaction using an organozinc reagent. WO9851676.
29. Preparation of indoles. GB2316404.
Presentations: Select list from total 70 posters and invited lectures:
1.  “A Synthesis of 1H-Indazoles via a Cu(OAc)2-catalyzed N-N Bond Formation" ECHC 2016, Amsterdam, Netherlands. 
2. “Enantioselective Synthesis of an HCV NS5a Antagonist. Elbasvir" Gordon Research Conference of OPRD, Rohde Island, 2015.
3.  “The Impact of Organic Synthesis on Drug Discovery and Development" Department of chemistry, California Institute of Technology and Scripps Research Institute, California, 2011.

4. “Application of RCM in the Chemical Development of Vaniprevir (MK-7009), a Macrocyclic Protease Inhibitor” Pacifichem Hawaii, 2010.

5. “Practical Asymmetric Syntheses of NK-1 Receptor Antagonists” Gordon Research Conference of Natural Products, New Hampshire, 2008.

6.  “Practical Asymmetric Syntheses of Taranabant” Banyu Symposium, 2007.

7. “Asymmetric Synthesis of Taranabant” Scientific Update Meeting, Nice France, 2006.

8. “Enantioselective Arylation of Boc-Pyrrolidine” Johnson Symposium at Stanford University, 2006.

9.  “Efavirenz-Practical Asymmetric Alkylation Reactions” International Congress of Pacific Basin Societies, Hawaii, 2000.

10. “Convergent Synthesis of 5-HT1D Receptor Agonist MK-0462, Rizatriptan via a Palladium-Catalyzed Coupling Reaction” National Organic Symposium, Virginia, 1995.


11. “The First Total Synthesis of a Stemona Alkaloid, dl-Stenine” the 199th National ACS Meeting, Boston, 1990. 

	References (available upon request)


