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I, Peter Wipf, Ph.D., declare as follows: 

1. I have been retained by Ascletis Pharma China Co. Ltd. (“Ascletis” or 

“Patent Owner”) to provide opinions regarding U.S. Patent No. 12,234,236 (the 

“’236 patent”). Specifically, I have been asked to respond to the Petition for Post 

Grant Review (“PGR”) No. 2025-00057 filed by Conjupro Biotherapeutics, Inc. 

(“Conjupro” or “Petitioner”), which challenges the patentability of claims 1-9, 12-

17, and 21-25 of the ’236 patent (the “Challenged Claims”) and the accompanying 

Expert Declaration of Michael C. Pirrung, Ph.D.  

2. I have personal knowledge of the facts and opinions set forth in this 

declaration and believe them to be true. If called upon to do so, I would testify 

competently thereto. 

I. INTRODUCTION AND QUALIFICATIONS 

A. Qualifications and Experience 

3. My curriculum vitae is attached hereto as Appendix A. Below, I 

highlight my educational background, career history, publications, and other 

relevant qualifications.  

4. I am currently a Distinguished Professor in the Department of 

Chemistry at the University of Pittsburgh in Pittsburgh, Pennsylvania, a position I 

have held since 2004. I am also a Professor in the Department of Pharmaceutical 

Sciences, a position I have held since 2001, and a Professor in the Department of 
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Bioengineering, a position I have held since 2014. I also serve as the Director of the 

Combinatorial Chemistry Center and the Director of the Center for Chemical 

Methodologies and Library Development, positions I have held since 1997 and 

2002, respectively.      

5. I received a Diploma in Chemistry from the University of Zurich in 

1984 and a Ph.D. in Chemistry from the University of Zurich in 1987. My Ph.D. 

thesis title was “Synthesis and Conformational Analysis of Peptides with α,α-

Disubstituted α-Amino Acids.” After receiving my Ph.D., I was a Swiss National 

Science Foundation Postdoctoral Fellow in the Department of Chemistry at the 

University of Virginia from 1988 to 1990. My research topics included the total 

synthesis of FK-506 and stereoselectivity in the silyl ester enolate Claisen 

rearrangement. 

6. After completing my Postdoctoral Fellowship, I joined the faculty at 

the University of Pittsburgh in 1990 as an Assistant Professor in the Department of 

Chemistry. I was promoted to Associate Professor in 1995, Professor in 1997, and 

Distinguished Professor in 2004.  In 2001 and 2014, respectively, I was additionally 

appointed as a Professor in the Department of Pharmaceutical Sciences and a 

Professor in the Department of Bioengineering.  

7. My teaching responsibilities throughout my years as a professor have 

included graduate and undergraduate level courses in medicinal chemistry, synthetic 
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organic chemistry, molecular pharmacology, and small molecule drug discovery and 

development. I have consistently taught graduate courses on synthetic organic 

chemistry at the University of Pittsburgh since 1991 and courses on medicinal 

chemistry and drug development since at least 2001. 

8. I supervise undergraduate and graduate student researchers, 

postdoctoral associates and research staff in my research laboratory at the University 

of Pittsburgh Department of Chemistry, within the Dietrich School of Arts and 

Sciences. My research focuses on synthetic organic and medicinal chemistry, 

computational analysis of small molecule properties, discovery of innovative 

methods in heterocyclic and strain-release chemistry, and the total synthesis of 

natural products. My research includes the discovery of new drugs by making 

modifications to existing compounds using structure-activity relationship (“SAR”) 

analysis. I have published over 640 papers in peer-reviewed journals, including 

papers related to the discovery and development of potential small molecule GLP-1 

agonists, medicinal chemistry structure-activity relationships, synthetic organic 

concepts and strategies, and chemical biology.   

9. Aside from my academic experience, I have collaborated and consulted 

with more than 30 companies on medicinal chemistry and process research and 

development problems over the last 30 years. As one example, I collaborated with 
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Eli Lilly and Co. as part of the Open Innovation Drug Discovery (“OIDD”) Program 

in evaluating small molecule GLP-1R agonist candidates. (EX20XX.)    

10. I also have over 125 issued patents, including filings in the United 

States and internationally, that mostly relate to the synthesis and characterization of 

organic compounds, small molecule drug design, and new compositions of matter.  

11. I have received numerous awards and honors for my research, including 

the National Academy of Inventors Fellow (2024), the American Chemical Society 

Award for Creative Work in Synthetic Organic Chemistry (2023), the Humboldt 

Research Award of the Alexander von Humboldt Foundation (2014), and the Ernest 

Guenther Award in the Chemistry of Natural Products (2009), among others. I was 

elected Chair of the Division of Pharmaceutical Sciences of the American 

Association for the Advancement of Science (2016) and ranked in the Top 0.04% of 

all Scientists globally in the Stanford/Elsevier List (2020-2025).  

12. In addition, I have served on numerous professional boards and 

scientific review panels, including as an Associate Editor of ACS Medicinal 

Chemistry Letters from 2009 to 2020 and a Member of the Editorial Advisory Board 

of ACS Medicinal Chemistry Letters since 2021, as Associate Editor for North 

America of Organic & Biomolecular Chemistry (2002-2006) and a Member of the 

International Advisory Editorial Board for Organic and Biomolecular Chemistry 
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since 2007, on the Board of Directors for Organic Syntheses, Inc., since 2013, and 

as the Series Editor of the Chemistry of Heterocyclic Chemistry from 1997 to 2015.   

B. Compensation 

13. I am being compensated at my standard consulting rate of $1000 per 

hour for my work in this matter. My compensation is in no way based on the outcome 

of this matter and has not influenced my views in this matter.   

C. Materials Considered 

14. In writing this Declaration, I have considered all of the papers and 

exhibits filed in this proceeding as of December 22, 2025.  I have also considered 

the exhibits listed above in the Table of Exhibits 

I. LEGAL STANDARDS 

15. In expressing opinions on legal issues, I have applied the following 

legal standards conveyed to me by counsel for Ascletis.  

16. I understand that for a post grant review, invalidity must be shown 

under a preponderance of the evidence standard. I understand that to establish 

something by a preponderance of the evidence it must be proven that it is more likely 

true than not. 

A. Claim Construction 

17. I understand that claim language should be interpreted to have the plain 

and ordinary meaning it would have had to a person of ordinary skill in the art 
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(“skilled artisan”) at the time of the invention. I understand that the construction 

should be based on the claim language itself, the specification of the patent, and the 

prosecution history pertaining to the patent.  

18. In his declaration, Dr. Pirrung did not propose constructions for any of 

the Challenged Claims. For purposes of this declaration, I applied the plain and 

ordinary meaning of each term as it would have been understood by a skilled artisan 

at the time of the invention. I reserve the right to supplement my opinions if 

Petitioner and/or Dr. Pirrung are allowed to advance any other construction of the 

Challenged Claims.  

B. Obviousness 

19. I understand that a patent claim is invalid as obvious if the differences 

between the claimed subject matter and what is taught by the prior art are such that 

the subject matter as a whole would have been obvious to a person having ordinary 

skill in the art at the time that the invention was made. I understand that four factual 

inquiries guide this determination: (1) the scope and content of the prior art; (2) the 

differences between the claims and the prior art; (3) the level of ordinary skill in the 

pertinent art; and (4) relevant objective considerations, such as unexpected results, 

commercial success, long-felt but unsolved needs, failure of others, copying by 

others, licensing, acclaim and awards, teaching away or skepticism in the art, and 

contemporaneous invention by others. 
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20. I understand that, for a claim to have been obvious, the challenger must 

prove that there was (1) a reason or motivation for a skilled artisan to modify or 

combine the teachings of the prior art references to achieve the claimed invention, 

and (2) a reasonable expectation of success achieving the claimed invention in view 

of the prior art.  

21. I understand that one way a challenger can prove obviousness of a new 

chemical compound is under the lead compound theory. Under this theory, first, the 

challenger must show that a skilled artisan would have selected a particular prior art 

compound as a lead compound. The skilled artisan’s choice of lead compounds 

should be guided by the compound’s properties and not solely based on structural 

similarity. Then, the challenger must show that the prior art would have motivated 

the skilled artisan to modify a lead compound to make the claimed compound and 

expect to succeed.  

22. I understand that a claim may be found obvious based on a single prior 

art reference or a combination of two or more prior art references. However, if they 

rely on multiple embodiments in a single reference, the challenger must set forth 

sufficiently articulated reasoning, with rational underpinnings, explaining why a 

skilled artisan would have been motivated to combine those embodiments to arrive 

at the claimed subject matter.  
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23. I further understand that a hindsight approach to the obviousness 

analysis, i.e., using the challenged patent as a guide through the prior art references, 

combining the references in a particular way to achieve the claims at issue, is not 

permitted. Instead, one must put oneself in the place of a skilled artisan at the time 

of the invention and consider only what was known at the time of the invention 

without the guidance of the challenged patent in hand. For that reason, a patent 

challenger must identify a record-supported reason to combine the references to 

avoid the impermissible use of hindsight. 

24. I understand that obviousness should be considered in light of the 

problems known to a skilled artisan in the field and the complexity of the alternatives 

for solving the problems. Simply because individual elements of the claimed 

invention are disclosed in the prior art is not sufficient, by itself, to reach a 

conclusion of obviousness. 

25. Further, I understand that while certain combinations of the prior art 

might be “obvious to try,” any obvious to try analysis will not render a patent invalid 

unless it is shown that the possible combinations are (1) sufficiently small in number 

so as to be reasonable to conclude that the combination would have been selected; 

and (2) such that the combination would have been believed to be one that would 

produce predictable and well understood results. 
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26. I understand that a prior art reference must be evaluated in its entirety, 

including portions that suggest an invention would not be obvious and must be 

considered for everything that it teaches. I understand that it is impermissible to pick 

and choose from any one reference to the exclusion of other portions of the reference 

for support of a given position, or to ignore portions of the reference that contradict 

obviousness. I also understand that the prior art references must be evaluated for 

what they teach in the proposed combinations together, as well as separately. 

27. I also understand that a reference may teach away from a claimed 

invention when a skilled artisan, upon reading the reference, would be discouraged 

from following the path set out in the reference or would be led in a direction 

divergent from the path taken by the patent applicant.  

28. I further understand that the obviousness inquiry requires that the prior 

art provide a skilled artisan with a reasonable expectation of success in carrying out 

the claimed invention. In the context of developing a new compound, a reasonable 

expectation of success in making a modification can be precluded because of the 

complicated and unpredictable nature of drug discovery, which is generally 

conducted through trial and error, even if the challenger can show that the prior art 

teaches the modification. Further, I understand that proof of obviousness based on 

the structural similarity between the claimed compounds and the prior art requires 

that the skilled artisan would have a reasonable expectation of success that the new, 
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claimed compound would have desired properties compared to the old, prior art 

compound. A skilled artisan’s expectation of success must also match the highly 

desired improvement, and cannot switch to a different, less challenging goal. 

29. Finally, I understand that courts must consider objective evidence 

before determining obviousness. I understand that objective evidence can be the 

most probative evidence of the patent’s nonobviousness and can help avoid the 

improper use of hindsight.  

30. One form of objective evidence is unexpected results. I understand that 

unexpected results include superior properties or advantages of the claimed 

invention that a skilled artisan does not expect from the closest prior art. I further 

understand that unexpected results can include entirely new properties or 

improvement of understood properties so long as the advantage is unexpected.  

31. I understand another form of objective evidence is the failure of others. 

I understand that actual reports that others tried and failed to develop the claimed 

inventions can negate an expectation of success.  

II. TECHNOLOGY BACKGROUND 

32. In the following section, I provide a brief summary of the relevant 

principles of chemistry, medicinal chemistry, and GLP-1R agonists. 
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A. Relevant Principles of Chemistry 

33. The compounds at issue in this proceeding are drug compounds that 

bind to the glucagon-like peptide-1 receptor (“GLP-1R”). Specifically, the 

compounds at issue are small molecule organic drug compounds.  

34. Organic compounds are chemical molecules that contain carbon atoms, 

typically forming carbon-carbon and carbon-hydrogen bonds. Such compounds are 

the primary constituents of living organisms. In organic compounds, the carbon 

atoms can form chains, rings, and other complex structures. These structures can be 

represented like the images below, where each corner point is a carbon atom and the 

hydrogen atoms and carbon-hydrogen bonds are not shown. 

 

35. In organic compounds, a hydrogen bonded to a carbon can be 

substituted for another atom, or group of atoms. The atom or group of atoms 

replacing the hydrogen is called a “substituent.” An example of a substituent is 

highlighted in the green box below, where the hydrogen atom on a methane molecule 

is substituted for a hydroxyl group: 
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36. Organic compounds can also have “functional groups,” which are 

specific groupings of atoms that are responsible for chemical reactions of the 

compound. These functional groups can be part of the backbone of an organic 

compound, or act as a substituent by replacing a hydrogen like the hydroxyl group 

above. 

37. Below, I discuss some of the functional groups and substituents 

relevant to this proceeding. 

38. Ring moieties are one broad category of functional groups and 

substituents. The ring structures can be composed completely of carbon and 

hydrogen atoms, such as cycloalkyls and benzene rings. 
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39. Carbon atoms can also form ring structures with atoms other than 

carbon, such as nitrogen and oxygen, which are called heterocycles. Below are some 

heterocycles relevant to orforglipron and the compounds claimed in the ’236 Patent. 

 

40. The ring moieties can also be fused together. For example, a benzene 

ring and pyrrole ring together form an indole. As another example, a benzene ring 

and pyrazole ring form an indazole.  

 

41. The moieties in orforglipron addressed in the Petition and Dr. Pirrung’s 

declaration are shown in the colored boxes below. The indazole moiety is 

highlighted in the purple box, the indole moiety is highlighted in the green box, and 

the tetrahydropyran ring is highlighted in the red box. The indazole moiety is 

substituted with a methyl group, shown in the blue box (in addition to a fluorine), 

and the tetrahydropyran is substituted with a dimethyl group, shown in the orange 

box.  
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42. Different ring structures have different properties, whether as an 

individual ring or a fused ring. Further, rings with non-carbon atoms can have an 

outsized effect on compounds because of their polarity and electron configuration. 

43. Polarity refers to the unequal sharing of electrons in a molecule, 

creating a positive charge on one end of the molecule and a negative charge on the 

other end. Functional groups and substituents may be polar or non-polar. A polar 

molecule has an unequal distribution of electron density among the atoms in the 

molecule that results in the molecule having distinct positive and negative zones. 

Carbon-oxygen (“C-O”) bonds and oxygen-hydrogen (“O-H”) bonds are well-

known examples of polarized bonds. In contrast, non-polar molecules generally lack 
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this unequal distribution of electron density. Carbon–carbon (“C–C”) bonds and, in 

many contexts, carbon–hydrogen (“C–H”) bonds are non-polar. (EX2037, 30-33.)   

44. The polar zones of a molecule, such as a functional group or an 

electron-withdrawing substituent on a small molecule organic compound, influences 

the compound’s solubility, molecular interactions, and other physical and chemical 

properties of the compound. In particular, polar molecules readily interact and mix 

with water, which itself is polar, and are considered hydrophilic. Non-polar 

molecules, by contrast, are hydrophobic and avoid interactions with water.  

B. Medicinal Chemistry 

45.  Medicinal chemistry concerns the discovery, development, 

identification and interpretation of the mode of action of biologically active 

compounds, including the study, identification, and synthesis of drugs and related 

compounds. Medicinal chemistry focuses on the interactions of drug compounds 

with the complex chemical systems in the body, particularly the organic and 

biochemical reactions of the drug compounds with their targets, as well as the 

synthesis and analysis of the drug compounds. (EX2034, 27-28.) Medicinal chemists 

effectively act as the “engineers” of drug discovery, not just making molecules, but 

attempting to refine them into drugs by balancing potency, selectivity, 

pharmacokinetics, and safety—a theme that underpins concepts such as the target 

compound profile, discussed below. (EX2034, 28.) 
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46. There is no linear path in medicinal chemistry to arrive at a candidate 

drug or to modify an existing drug to obtain new properties. Identification of new 

drug candidates generally involves iterative, time consuming, and unpredictable 

experimentation, including screening compounds for activity against a particular 

target, analyzing the properties of various compounds that result from those screens, 

and attempting to modify the properties of candidate molecules through structural 

changes, such as by use of SAR analyses.  

47. A skilled artisan seeking to modify a molecule typically seeks to 

achieve a target compound profile (“TCP”). A TCP, along with a related target 

product profile (“TPP”), describes the desired preclinical and clinical profiles for 

safe and effective drug candidates. (See EX2032, Abstract.) The TCP is a set of 

criteria that lists all the necessary features and properties a compound should have 

for lead optimization, including potency, selectivity, and ADME (absorption, 

distribution, metabolism, and excretion) parameters. Medicinal chemists use the 

TCP to decide on the direction of experimentation, including the compounds to 

modify and the modifications to attempt. The TPP complements the TCP and is 

focused on the patient and the market. Among other factors, it defines clinical 

efficacy, dosage forms (e.g., pill or injection), patient populations, as well as 

mission-critical and desirable clinical outcomes. 
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48. Generally, a skilled artisan would not modify an existing compound 

with the aim of synthesizing new molecules that had the same properties or 

“maintained” activity. Rather, the goal is to try to improve one or more properties in 

the existing molecule that could lead to a safer or more effective drug. If warranted, 

properties that a medicinal chemist may look to improve include potency, selectivity, 

and pharmacokinetic parameters. This, however, depends on the properties of the 

existing compound and the defined TCP. If the existing compound meets the desired 

criteria for a particular property or feature, a skilled artisan typically would not be 

focused on modifying the compound to change that property. 

49. Achieving a TCP or improving a property of a known molecule is 

highly complicated. In the field of medicinal chemistry, small structural changes can 

result in big differences in potency, target selectivity, and/or ADME. The differences 

may be caused by a multitude of factors, including the arrangement of atoms in the 

molecule, or conformational changes, influencing binding affinity to a target, 

bioavailability, metabolic degradation, or any combination thereof.    

50. For instance, adding, removing, or relocating even the smallest organic 

substituent, the methyl group, can lead to dramatic changes in a molecule’s chemical 

properties. As one example, Wermuth illustrates the effect of adding or removing a 

methyl group on various positions on a class of targeted therapy drugs, known as 

PI3K inhibitors, that inhibit tumor growth in various cancers. The image below 
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shows the varying potencies of a PI3K inhibitor where there is no methyl group 

substituent, a methyl group is added at the C-7 position, or a methyl group is 

positioned at the C-6 position:   

 

(EX2034, 111, Fig. 11.14 (annotated).)  

51. Wermuth indicates that “[t]he methyl group placement proved to be 

important for activity.” (EX2034, 111, Fig. 11.14.) As shown in the image, the 

molecule without the methyl group had fairly good potency (54 nM). When a methyl 

group was added at the C-7 position, however, the result was an inactive compound 

(no inhibition at 100 nM). Even more surprising, though, was that moving the methyl 

group to the adjacent C-6 position resulted in the most potent inhibitor. Wermuth 

demonstrates that the mere act of adding or moving a methyl group can drastically 

change the properties of a potential drug candidate.     

52. The well-known outsized impact a single methyl group can have on a 

molecule’s properties, including potency, target selectivity, and pharmacokinetics, 

is often referred to as the “magic methyl effect.” (See EX2028, Abstract (“The 
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‘methylation effect’, or the ‘magic methyl’ effect, is a factor that stands out due to 

the number of examples that demonstrate profound changes in either 

pharmacodynamic or pharmacokinetic properties.”).) The role of a methyl group in 

drug design includes a number of different factors, including facilitating 

hydrophobic interactions, solubility, lipophilicity or bioavailability, conformational 

properties, and metabolic reactions. (EX2028, 1.)  

53. Pinheiro discloses a review of the “magic methyl effect,” highlighting 

its use in the field of medicinal chemistry. (EX2028.) One example Pinheiro 

discloses relates to the anticancer drug tazemetostat. (EX2028, 2-3.) During drug 

discovery and development of tazemetostat, researchers discovered that the sole 

addition of a single methyl group unexpectedly increased potency. (EX2028, 2.) 

Further studies to find analogs of tazemetostat attempted changes to the position 

where the methyl group was added, including a cyclic substitution instead of the 

methyl group, which significantly diminished activity. (EX2028, 3.) As Pinheiro 

reports, “[t]he authors suggest that the cyclization abolished the ‘magic methyl’ 

effect previously reported to be key to the FDA-approved drug [tazemetostat].” 

(EX2028, 3.) 

54. Pinheiro describes another example of the magic methyl effect, where 

researchers incorporated a single methyl group on an imidazole ring to design new 

analogs of benznidazole. (EX2028, 14-15.) The researchers added the methyl group 

Ascletis Ex. 2079 
Page 33 of 170



Case No. PGR2025-00057 
Patent No. 12,234,236 

20 

based on studies showing that it would improve potency and solubility. (EX2028, 

14-15.) The resulting compound, with the methyl group added, resulted in improved 

drug activity. (EX2028, 15.) The methylation effect in this example underscores that 

a skilled artisan is generally more motivated to add methyl groups, not remove them. 

55. Other small changes in a compound can also significantly change its 

properties. For example, heterocycles are carbon ring structures where a carbon atom 

has been replaced with a non-carbon atom, such as nitrogen or oxygen. Small 

changes in heterocycle composition and orientation can result in dramatic changes 

in activity. As shown below, the first image is the drug zanoterone, which was 

developed to treat prostate enlargement, and includes a five-membered heterocycle 

with two nitrogen atoms, depicted in orange:    

 

(EX2034, 56, Fig. 8.20.) Below the image of zanoterone are two rows depicting 

modifications to the five-membered heterocycle ring. Certain modifications (shown 
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in blue) maintained the activity of the compound, while other modifications (shown 

in green) rendered the compound inactive. Even where the only difference in the 

compound was the location of an oxygen atom in the ring, the compounds showed 

drastically different properties (activity v. no activity), as annotated in the red boxes 

below: 

 

(EX2034, 56, Fig. 8.20 (annotated).)  

56. Even molecules with the exact same chemical formula, but different 

arrangement of those atoms in space, can have markedly different properties. The 

history of thalidomide serves as a cautionary illustration of this principle. Introduced 

in the late 1950s as a sedative, thalidomide was largely marketed in Europe and other 

countries as over-the-counter as a drug for treating morning sickness in pregnant 

women. Thalidomide contains a single stereocenter and, therefore, exists as two 

mirror-image enantiomers, known as the (R)-enantiomer and the (S)-enantiomer: 
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(EX2038, Fig. 1.) When administered to a patient, thalidomide results in an 

equilibrium mixture of both forms and was thus marketed and administered as a 

“racemic” mixture. However, while the (R)-enantiomer acts as a sedative and treats 

morning sickness, the (S)-enantiomer is teratogenic, meaning that it causes birth 

defects in a developing fetus. In 1961, clinicians conclusively linked thalidomide 

exposure to severe congenital malformations in approximately 10,000 infants 

worldwide, leading to its withdrawal from the market. This historical example 

illustrates that even subtle changes in molecular structure and stereochemical 

orientation can result in profound differences in biological activity, a principle well 

understood by practitioners skilled in the art of medicinal chemistry.  

C. Salt Formation 

57. Once a drug compound is discovered and identified for a particular 

target, it can be formulated into a drug product, or pharmaceutical compound, that 

is ultimately administered to patients. However, the drug compound itself may not 

be suitable for formulation into a drug product without some modification to the 
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form of the drug compound itself. Researchers may therefore attempt to make 

different forms of the drug compound that have more favorable characteristics for 

administration to patients and/or large-scale manufacturing and commercialization.  

58. To achieve this, researchers will sometimes attempt to make multi-

component forms of the drug compound. Multi-component forms can have different 

performance characteristics, such as for bioavailability, manufacturing, and stability. 

Multi-component forms include solvates, hydrates, salts, and/or co-crystals 

comprising neutral molecular components. (EX2069, 1.)  

59. To discover new multi-component forms of a drug compound, 

researchers will conduct a salt screen. Salt screens involve dissolving the drug 

compound with different counterions in one or more solvents under a variety of 

conditions. To do this, a skilled artisan must carry out a number of steps. First, the 

drug compound’s physiochemical properties are measured, such as pH, pKa of each 

ionizable group in the molecule, and the log P value of the compound. (EX2070, 3, 

5-6.) A skilled artisan will also select the particular counterions to use in the salt 

screen, of which there would be many options for any particular molecule. Further, 

a skilled artisan will also select solvents or solvent mixtures, which are also chosen 

amongst hundreds of options. Then, the skilled artisan will select the conditions, 

such as temperature, concentration, agitation, and pH, taking into account the 

potential dosage forms and targeted properties of the drug compound, as well as 
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considering the toxicological and safety implications of a particular counterion. 

(EX2070, 2.) After making each of these selections, only a small fraction of the 

experiments in the salt screen lead to any multi-component forms, including salt 

forms, which may or may not have the desired properties for the pharmaceutical drug 

product. (EX2043, 4.)  

60. A skilled artisan would not know prior to conducting a salt screen 

whether a particular salt that forms a stable solid, has suitable polymorphism or 

hydration, and produces acceptable pharmaceutical properties exists or, if it did 

exist, how to make that form. A salt form may or may not appear regardless of the 

properties of the drug compound and counterion. (EX2044, 18.) Even very 

structurally similar compounds may not form salts with the same counterions. 

(EX2044, 18.) A skilled artisan would also not know before conducting a salt screen 

what characteristics a new salt form may have. There are no salt screening 

techniques that can facilitate the efficient selection of a salt that is most likely to 

exhibit the desired properties of a salt form of a drug compound. (EX2045, 1.) A 

skilled artisan also cannot reliably predict how a salt formation will affect the 

properties of the drug compound.  (EX2043, 4.) 

D. Obesity and GLP-1R Agonists 

61. Globally, more than 800 million people are affected by obesity. 

(EX2016, 1.) Obesity is a chronic disease that affects an individual’s weight, as well 
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as carrying an increased risk of type 2 diabetes, cardiovascular disease, fatty liver 

disease, cancer, and many others. (EX2016, 1.) Approximately 42% of adults have 

obesity in the United States, and obesity-related costs are estimated at $173 billion 

annually. (EX2016, 1.)   

62. Glucagon-like peptide-1 (“GLP-1”) is an endogenous incretin hormone 

that is secreted primarily in the intestine in response to a meal. (EX2016, 2-3.) The 

hormone signals fullness to the brain and reduces appetite. (EX2016, 2-3.) To 

achieve this effect, GLP-1 binds to the GLP-1 receptor (“GLP-1R”), which is a 

protein generally found in the pancreas and brain. (EX2016, 2.) GLP-1R plays an 

important role in stimulating glucose-dependent insulin secretion and suppressing 

glucagon, which in aggregate raises blood sugar, delays gastric emptying, and 

suppresses appetite. (EX2016, 2-3.)  

63. GLP-1R agonists are a significant breakthrough in the treatment of 

obesity. (EX2016, 2.) GLP-1R agonist drugs mimic the GLP-1 hormone to bind to 

GLP-1R and thereby delay gastric emptying and reduce hunger. (EX2017, 2.) Some 

GLP-1R agonist drugs show a significant and sustainable weight loss of at least 15% 

for many patients, due to increased feelings of fullness and delayed stomach 

emptying. (EX2017, 4-5.)   

64. Two GLP-1R agonists (liraglutide (Saxenda®) and semaglutide 

(Wegovy®)) were approved for chronic weight management in obese patients at the 
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time of the invention. (EX2017, 2; EX1001, 2:6-11.) Both of these drugs, however, 

are peptides, which are composed of short chains of amino acids and, at that time, 

required a weekly subcutaneous injection. (EX2017, 2.) While these drugs are 

effective, the injection can be a significant barrier to patient uptake and acceptability 

of the treatment. (EX2017, 2.)  

65. By 2023, scientists were also studying several small-molecule GLP-1R 

agonists for oral administration, but none were approved. (EX2017, 2; EX1001, 

2:11-12.) In contrast to peptides, small molecules are frequently lower in molecular 

weight than peptides and can offer better oral bioavailability and stability. One 

promising small molecule candidate was orforglipron. (EX2017, 2.) Orforglipron is 

a small molecule GLP-1 receptor agonist being developed by Eli Lilly for weight 

management and the treatment of type 2 diabetes. (EX2017, 2.) Orforglipron is 

administered orally, as a pill, once per day, compared to the once-weekly 

subcutaneous injections then required for peptide GLP-1R agonists. (EX2017, 2.)   

66.  By 2023, it was known that orforglipron has “GLP-1 receptor agonistic 

activity comparable or even stronger than GLP-1 derivatives.” (EX1010, 4 (referring 

to GLP-1 peptide drugs as GLP-1 derivatives); EX1002, ¶49 (“Orforglipron 

demonstrates full agonist efficacy, promoting cAMP accumulation comparable to 

native GLP-1. It exhibits an EC50 of 1.1 nM for both human and cynomolgus monkey 

GLP-1 receptors.”).) By 2023, it was also known that orforglipron has a favorable 
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pharmacokinetic profile that supports once-daily oral administration. (EX2017, 2.) 

As Dr. Pirrung admits, orforglipron is “structurally optimized for once-daily oral 

administration.” (EX1002, ¶49.)  

67. Phase 2 clinical trials showed that daily oral orforglipron causes weight 

reduction and related benefits similar to that observed with the peptide GLP-1 

receptor agonists already approved for weight management. (EX2017, 7.) These 

Phase 2 clinical trials demonstrated that orforglipron had good efficacy and did not 

suggest that orforglipron had any glaring pharmacokinetic or safety issues. (EX2017, 

2; EX2071.) Prior to 2023, Eli Lilly announced that it planned to begin Phase 3 

clinical trials for orforglipron, further suggesting that it was a promising candidate. 

(EX2018; EX2065.) In his declaration, Dr. Pirrung does not point to any known 

issues with orforglipron or any reason a skilled artisan would seek to modify its 

properties.  

68. In contrast to Lilly, other companies have struggled to develop small-

molecule GLP-1R agonists. Before the current generation of GLP-1 receptor 

agonists, others failed to develop non-peptide GLP-1 receptor agonists. In 2007, 

scientists at the Institute of Materia Medica in Shanghai discovered a non-peptidic 

GLP-1R agonist, titled Boc5. Boc5 never moved to clinical development due to low 

bioavailability and poor pharmacokinetics. (EX2046, 4.) After performing SAR 
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studies, the researchers found a much more potent drug based on Boc5; however, 

the new drug’s properties still did not prompt development. (EX2046, 4.)  

69. Several Pfizer programs studying small-molecule GLP-1R agonists 

were discontinued due to safety concerns. (EX2047, 2.) For example, Pfizer’s 

lotiglipron was discontinued after discovering concerning “transaminase elevations” 

in Phase 1 and Phase 2 studies. (EX2048, 1-2.) Transaminases are enzymes created 

by damaged liver cells. Elevated transaminase levels are an early sign of liver stress. 

In the Phase 2 study, elevated transaminase levels were observed in “6.6% and 6.0% 

of participants on lotiglipron in the T2D and obesity cohorts, respectively, compared 

with 1.6% on placebo in the obesity cohort.” (EX2049, 2.) Pfizer also discontinued 

danuglipron after it caused a “potential drug-induced liver injury” in a patient during 

Phase 2 trials. (EX2050, 1.) Finally, Pfizer discontinued its third GLP-1R agonist, 

PF-06954522, after reviewing data from their Phase 1 study. (EX2051.)  

III. THE PRIOR ART 

A. The Asserted Prior Art Discloses Innumerable Potential 
Modifications to the Orforglipron Backbone 

70. By 2023, orforglipron was well-known in the art and exhibited 

promising results in clinical trials. (EX2017.) As evidenced by the asserted prior art, 

many in the art had attempted to develop an analog of orforglipron, likely for 

commercial reasons. The prior art therefore discloses numerous references that 
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disclose derivatives of orforglipron and many possible modifications to it, resulting 

in millions of potential derivative compounds of orforglipron. I address each of 

Petitioner’s asserted prior art references disclosing orforglipron or its derivatives 

below.  

1. Yoshino (EX1008)  

71. U.S. Patent No. 10,858,356 (“Yoshino”) issued on December 8, 2020. 

(EX1008, cover.) Yoshino was the first patent to disclose orforglipron, as Compound 

67, among many other GLP-1R agonist compounds. (EX1008, 3:1-6:2.)  

72. Yoshino includes a single generic chemical formula of the invention, 

Formula (I):  

 

(EX1008, 3:1-6:2.) As shown in the structure above, Yoshino’s Formula (I) allows 

for modifications of at least 14 different positions. At each of those positions, 

Yoshino allows for numerous potential substitutions, resulting in millions of 

potential compounds.  
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73. Yoshino discloses that Z2, the position of the indazole moiety in 

orforglipron, can be selected from five possible classes of substituents, including 

“C1-6 alkyl, C3-15 cycloalkyl, 3 to 12 membered heterocyclyl, C6-10 aryl and 5 to 10 

membered heteroaryl.” (EX1008, 5:21-26.) Thus, Yoshino allows for an “indazole” 

moiety at Z2, as indazole is a type of 5 to 10 membered heteroaryl. Yoshino goes on 

to teach that the “C3-15 cycloalkyl, 3 to 12 membered heterocyclyl, C6-10 aryl and 5 

to 10 membered heteroaryl are optionally substituted with one to five substituents” 

selected from eleven broad categories. (EX1008, 5:21-6:2.) These broad categories 

for substituents include C1-6 alkyl and 3 to 12 membered heterocyclyl but does not 

list cycloalkyl groups. (EX1008, 5:21-6:2.) These substituents can also be optionally 

further substituted. (EX1008, 5:21-6:2 (“C1-6 alkyl: wherein C1-6 alkyl is optionally 

substituted with one or more substituent . . . 3 to 12 membered heterocyclyl; wherein 

3 to 12 membered heterocyclyl is optionally substituted with one or more 

substituents . . . ”).) Thus, where an indazole moiety is selected for position Z2, there 

could be between 10,000 to 1,000,000 different substituents just on the indazole. 

74. Despite the vast number of substitutions allowed on the indazole 

moiety, Yoshino does not allow for a cycloalkyl. As noted above, Yoshino does not 

include “cycloalkyl” as an option and the definition of “C1-6 alkyl” does not allow 

for ring structures. (EX1008, 5:21-67; see also EX1008, 9:57-62, 10:53-64 (defining 

“C1-6 alkyl” as a “straight chain or branched chain alkyl group” and separately from 
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“C3-15 cycloalkyl,” which is defined as “a cycloalkyl of 3 to 6 carbons” and includes 

cyclopropyl and cyclobutyl as examples).) 

75. Yoshino discloses at least 159 exemplary compounds, one of which is 

orforglipron (compound 67). The other compounds include various modifications to 

the core structure of orforglipron, including various substituents on the indazole 

moiety. (E.g., EX1008, Example Compounds 16, 126, 28, 26, 17, 120, 119, and 30.) 

Similar to Formula (I), despite the broad array of substituents, Yoshino does not 

include a single exemplary compound with a cycloalkyl substitution on the indazole 

moiety. (EX1008, pgs. 31-55, 89-90, 92-101, 120-121, 133-161.) 

76. Yoshino discloses data for only Compounds 1-80 of the 159 

exemplified compounds. (EX1008, 310:40-311:51, Table 3.) Specifically, Yoshino 

discloses the results of an assay measuring the activity of each exemplary compound. 

(EX1008, 310:1-40.) The EC50 values range from 12 nM (compound 4) to 0.51 nM 

(compound 16), with lower values indicating higher levels of activity. (EX1008, 

310:40-311:51, Table 3.) Of the exemplary compounds that include substitutions on 

the indazole moiety, structures with a tetrahydrofuran (“THF”) ring on the indazole 

moiety have less activity than orforglipron. (EX1008, Table 3 (compare Compounds 

8 (2.5 nM), 14 (2.3 nM), 22 (2.3 nM), 40 (2.2 nM), 64 (2.0 nM), with Compound 67 

(1.2 nM)).)  
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77. Of the at least thousands of compounds encompassed by Formula (I) 

and the 159 specific compounds, Yoshino provides pharmacokinetic data for only a 

single compound, orforglipron. (EX1008, 312:30-313:35.)  

2. Su (EX1005) 

78. PCT Application No. PCT/CN2024/108192 (“Su”), filed on July 29, 

2024, also discloses a large number of small molecule oral GLP-1R agonists. 

(EX1005.) Su claims priority to thirteen Chinese patent applications, including CN 

202311372605.9 (“Su II”), which was filed on October 20, 2023. (EX1007, 1.) I 

understand that only the disclosures of Su II are prior art to some of the Challenged 

Claims. For ease of reference, I cite to the relevant disclosures in Su II, but refer to 

it as Su. 

79. Su discloses a generic structure, Formula (I):  
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(EX1007, 5:1-7:4.) Formula (I) allows for modifications at ten or more different 

positions, as well as upwards of nine distinct additional positions that allow for 

substitution at each of those positions, yielding millions of potential compounds. Su 

discloses that R1 and R2 can together attach with other atoms to form, among other 

substituents, a 5- to 12-membered heteroaryl, which includes forming the indazole 

moiety in orforglipron. (EX1007, 11:10-11.) Su further allows for additional 

substituents to the indazole moiety, chosen from at least 25 different substituent 

types. (EX1007, 11:14-22.)  

80. Su also discloses 218 working examples with various modifications to 

the core structure of orforglipron. (EX1007, 97:7-289:23.) The majority of the 

exemplary compounds in Su are not focused on the modification of the indazole 

moiety at all. (EX1007, 97:7-289:23.) Su does not provide activity data for a single 

one of those 218 compounds. (See, e.g., EX1007, 291:1-2, 292:11-14, 293:17-19 

(disclosing only general statements on qualitative activity data).) Indeed, the only 

compound-specific data disclosed in Su is pharmacokinetic data for five of its 218 

working examples, including Compounds 1, 3, 64, 173, and 174. (EX1007, 294:29-

295:1.) Because Su only discloses data for these five compounds, a skilled person 

would have focused on those compounds. (EX2033, 62:14-63:6 (admitting that 

pharmacokinetic data disclosed in Yoshino is an important indicator of which 

compounds are of interest and advanced for further development).) Further, none of 
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those five compounds have any of the substitutions reflected in the compounds 

claimed in the ’236 Patent. In fact, the five compounds for which data is disclosed 

in Su have significant structural differences compared to orforglipron. (EX1007, 

Compounds 1, 3, 64, 173, and 174.) 

81. Su also discloses a group of seven stereoisomerically pure compounds 

which are “deuterated.” (EX1007, Examples 176, 44, 35, 123, 139, 188, and 212; 

EX1002, ¶61.) Deuteration is the chemical process of substituting hydrogen atoms 

with deuterium. This substitution can create a stronger bond between the carbon and 

the hydrogen isotope. (EX2041, 5.) Deuteration is commonly used as a tool to probe 

metabolic pathways, investigate potential metabolic hotspots, or modulate 

pharmacokinetics. (EX2041, 5-6.) In other words, deuteration is one tool used by 

medicinal chemists to try to slow drug metabolism and increase stability and 

efficacy. (EX2041, 5-6.) Su does not give any explanation or analysis as to why the 

seven compounds in particular were deuterated.  

82. Despite Su including no data whatsoever for them, Dr. Pirrung opines 

that a skilled artisan would look to two of the seven deuterated compounds, 

Compounds 44 and 176, to modify the core structure of orforglipron. (EX1002, 

¶¶61-70.) As explained in more detail below, Dr. Pirrung’s opinion is based on 

impermissible hindsight as there is nothing in Su to cause a skilled artisan to focus 

on Compounds 44 and 176. 
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3. Kawai (EX1004)  

83. Kawai was published on November 11, 2020. (EX1004.) Kawai 

discloses “the discovery and mechanism of action of [orforglipron], a nonpeptide 

GLP-R agonist.” (EX1004, Abstract.) In particular, Kawai provides a “high 

resolution structure” of orforglipron “in complex” with the GLP-1 receptor. 

(EX1004, Fig. 1I, 8.) This high-resolution structure was obtained using cryoelectron 

microscopy (“cryo-EM”) and illustrates the receptor-binding mechanism of 

orforglipron. (EX1004, 1-2.) Cryo-EM structures are three-dimensional, high-

resolution images that are routinely used to determine biological structures and 

elucidate the binding of a compound to a receptor. (EX1004, 8.) 

84. Kawai does not suggest any issues or shortcomings with orforglipron 

in binding to the GLP-1 receptor or suggest making any modifications to 

orforglipron. Instead, Kawai praises orforglipron (LY3502970), noting that it 

“displays a preclinical pharmacodynamic profile similar to marketed peptide-based 

GLP-1R agonists and possesses pharmacokinetic properties compatible with oral 

dosing in humans.” (EX1004, 7.) Kawai also does not provide data for any 

compound other than orforglipron. 

85. Dr. Pirrung opines that the Kawai shows “the binding pocket adjacent 

to the methyl group of the indazole moiety is shown as being surrounded by a 

spacious hydrophobic environment . . . suggesting that the pocket could reasonably 
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accommodate a compound bearing a bulkier substituent in place of the methyl 

group.” (EX1002, ¶58.) I disagree.  

86. Kawai merely states that “there is enough space for the binding of both 

the 2,2-dimethyl-tetrahydropyran and the 4-fluoro-1-methyl-indazole moieties of 

LY3502970 between TM2-TM3 and TM1-TM2, respectively.” (EX1004, 4.) It does 

not say that there is additional space to accommodate a “bulkier substituent.” 

(EX1002, ¶209.) Kawai also discusses “the conformational flexibility of GLP-1R 

and GPCRs in general.” (EX1004, 4.) But that passage refers to the conformational 

flexibility of the GLP-1 receptor in general not the binding pocket for the indazole 

moiety. (EX1002, ¶¶56-57.) Thus, the text of Kawai does not suggest that “the 

pocket could reasonably accommodate a compound bearing a bulkier substituent in 

place of the methyl group.” (EX1002, ¶58.)   

87. Kawai also includes several two-dimensional images of the cryo-EM 

structure. (EX1004, 3, 5-6.) Dr. Pirrung relies solely on the two-dimensional image 

shown below to reach his conclusions on Kawai’s teachings: 
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(EX1004, Fig. 1I, 8.) 

88.  In assessing Kawai, a skilled artisan would not just look at the two-

dimensional images available in the paper but would also look for three-dimensional 

cryo-EM structures often deposited in the Protein Data Bank. Kawai discloses that 

the three-dimensional cryo-EM structure, showing orforglipron bound to the GLP-1 

receptor, was deposited in the Protein Data Bank under code 6XOX prior to Kawai’s 

publication. (EX1004, 8-9.) Protein Data Bank indicates that the full cryo-EM 

structure was deposited on July 7, 2020 and released on November 18, 2020, and 

was therefore available before the time of the invention. (EX2035, 10.)  

89. I analyzed Kawai’s three-dimensional cryo-EM structure in the Protein 

Data Bank and generated a similar image as depicted in Kawai, as shown below. 

Orforglipron is depicted in the center, in pink, and the portion of the GLP-1 receptor 
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to which orforglipron binds is depicted in green. I further annotated the image in 

black to indicate the same side chains and residues that Kawai labels in its image.  

 

(EX2035, 1 (annotated labeling the side chains and residues).) 

90. A skilled artisan would also be able to use the cryo-EM structure in the 

Protein Data Bank to analyze the interactions of the binding regions of the GLP-1 

receptor and orforglipron. The cryo-EM structure in the Protein Data Bank is three-

dimensional and can be readily rotated to show different viewing angles. In addition, 

the user can choose settings that color-code the regions of the receptor based on 

hydrophobicity and also show the different atoms in orforglipron in different colors.  

91. Using this approach, I was able to focus on the interactions of the 

indazole moiety on orforglipron with the GLP1-R. In the annotated image below 

from the Protein Data Bank, green indicates the hydrophobic regions of the receptor 
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and red and orange indicate hydrophilic regions. The nitrogen atoms on the indazole 

moiety of orforglipron are depicted as blue spheres, and the methyl group is 

represented in yellow. I further annotated the image to illustrate where the TM1 and 

TM2 side chains are located in relation to the indazole moiety of orforglipron when 

it is bound to the receptor.  

 

(EX2035, 2 (annotated indicating the TM1 and TM2 side chains and pointing to the 

methyl).) 

92. As shown in the cryo-EM structure, the methyl group on the indazole 

moiety fits in this binding region of the GLP-1 receptor. As described in Kawai, the 

cryo-EM structure demonstrates that “there is enough space for the binding” of the 

indazole moiety with the methyl substituent and that this “unique conformation . . . 
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would be difficult to . . . predict.” (EX1004, 4.) A skilled artisan reading Kawai and 

analyzing the cryo-EM structure described in Kawai would not understand that the 

binding region for the indazole moiety on the GLP-1 receptor would accommodate 

a bulkier substituent, like a cycloalkyl. 

93. The cryo-EM structure also shows that the region surrounding the 

indazole moiety is mainly hydrophilic, and polar, contrary to Dr. Pirrung’s statement 

that this region is hydrophobic. (EX1002, ¶58.) As can be seen in the image above, 

the methyl group on the indazole moiety (shown in yellow) is flanked by hydrophilic 

surfaces (orange and red).  

94. A skilled artisan would further be able to determine the exact amino 

acid residues surrounding the methyl group on the indazole moiety using the cryo-

EM structure in the Protein Data Bank. In this Data Bank, a user can select an 

individual amino acid on the GLP-1R. In the first image below, I selected the amino 

acid in red adjacent the indazole methyl group and, in the second image below, I 

selected the amino acid in orange adjacent to the indazole methyl group. 
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(EX2035, 3-4 (annotated with arrows indicating the amino acid selected and the 

methyl group on the indazole moiety).) As shown in the cryo-EM structure, the 

methyl group is flanked by a glutamate (GLU138) and lysine (LYS202) residue, 
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both of which are characterized as polar amino acids, and is also exposed to water, 

which is also polar. (EX2036.)   

95. The cryo-EM structure in the Data Bank also allows a skilled artisan to 

measure the distance between groups on the drug compound and side chains of the 

amino acids in the receptor. I measured the distance between the methyl group on 

the indazole moiety and the side chain of the glutamate (GLU138), which includes 

a carboxylate that has a negative charge, and defines glutamate’s polar properties. 

As shown in the image below, the methyl group is closer to the carboxylate oxygen 

on the glutamate side chain than it is to the carbon atoms of the glutamate side chain. 
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(EX2035, 7 (annotated).) Thus, the cryo-EM structure shows that, if anything, the 

region around the methyl group on the indazole moiety would reasonably be 

expected to favor more polar substituents rather than non-polar substituents, like 

cycloalkyls. 

96. Kawai also discloses that “the 4-fluoro-1-methyl-indazole moiety (Fig. 

1A, blue shading) of [orforglipron] has aromatic interactions with Tyr205 and 

Tyr145.” (EX1004, 4.) Aromatic interactions affect stability and are an important 

consideration in drug development, such as when considering SAR studies. Kawai 

therefore teaches that the aromatic ring on the indazole moiety has a stabilizing 

effect. Bulkier substituents, such as cycloalkyls, on the indazole moiety might 

disrupt this interaction by introducing another, non-aromatic ring structure as a 

substituent on the indazole moiety.  

97. This is confirmed by the cryo-EM structure in the Protein Data Bank, 

which shows that the aromatic rings of Tyr205 and Tyr145 are closer to the aromatic 

ring on the indazole moiety than the methyl substituent. I measured the distance 

between the indazole moiety and methyl group to the side chains of Tyr205 and 

Tyr145. 
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(EX2035, 9 (annotated).) 

98. Thus, nothing in Kawai teaches or suggests trying to improve 

orforglipron and, particularly, Kawai does not teach that the GLP-1R binding pocket 

could accommodate a bulkier substituent on the indazole moiety or would favor a 

non-polar substituent. 

4. Meng (EX1028)  

99. CN117069743A (“Meng”) was published on November 17, 2023. 

Meng is yet another reference that discloses a large genus of GLP-1 agonist 

inhibitors that encompasses thousands to millions of potential compounds. 

(EX1029.) For example, claim 1 in Meng recites the following general structure for 

a GLP-1 receptor agonist, Formula I: 
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(EX1029, [0007].) There are at least 10 positions in Formula I that can be modified 

independently to include any of between three and 10 possible classes of molecules. 

(EX1029, [0009]-[0019].) Each functional group can also have substituents, selected 

from at least three different options, leading to millions or more structural variants. 

(EX1029, [0009]-[0019].) 

100. The substituent group A is the location of the indazole moiety in 

orforglipron. At that one position, Meng allows an “aromatic group, heteroaryl, a 

heteroaromatic ring-fused aromatic group, an aromatic ring-fused heteroaryl group, 

a heteroaromatic ring-fused heteroaryl group, an alicyclic ring-fused aromatic ring 

group, and an alicyclic ring-fused heteroaromatic ring group.” (EX1029, [0009].) 

The indazole group can include additional substituents, R1 and R2, which are selected 

each from a group of H, F, or CH3. (EX1029, [0010].) Ming thus allows for 

thousands of possible options just at position A. Notably, despite the breadth of 

options at position A, Meng does not allow for a cycloalkyl group on the indazole 

moiety, as in the Challenged Compounds. (EX1029, [0010].)  
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101. Meng discloses Compounds II and III, which, have a single variation 

from orforglipron wherein a nitrogen atom is incorporated into the aromatic ring of 

a core structure. (EX1029, [0020]-[0021]; EX1002, ¶86.) The structures of 

Compounds II and III, however, are otherwise identical to orforglipron and contain 

the methyl group on the indazole moiety and the dimethyl group on the THP ring. 

(EX1029, [0020]-[0021], Example 1-3.) 

 

(EX1029, [0020]-[0021] (annotated in colored boxes highlighting the additional 

nitrogen atom in green, the unchanged methyl group on the indazole moiety in blue, 

and the unchanged dimethyl group on the THP ring in red), Example 1-3.) 
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102. Dr. Pirrung relies solely on Compound II in Meng, which substitutes a 

nitrogen atom into the core structure of orforglipron at the same position as claimed 

Compound 65. (EX1002, ¶86.) But Dr. Pirrung ignores Compound III in Meng, 

which substitutes a nitrogen atom in a different position in the core structure of 

orforglipron: 

 

(EX1029, [0020]-[0021] (depicting Compounds II and III) (annotated to show the 

substituted nitrogen atoms in green boxes); see also EX1029, [0014] (“W1 and W2 

are each independently selected from -CH- or -N-, and at least one of W1 and W2 is 

-N-”).)  

103. Meng provides data comparing the potency of both Compound II and 

III to orforglipron. (EX1029, [0186]-[0192] (comparing with Compound 67 of 
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Yoshino).) The data from the comparison study reported in Meng demonstrates that 

Compound III is more potent than orforglipron and also more potent than Compound 

II. (EX1029, [0186]-[0192].) Dr. Pirrung provides no reason why a skilled artisan, 

if they were to look to Meng in the first place, would focus on Compound II rather 

than the more potent Compound III. In my opinion, the only explanation is hindsight. 

104. Further, Meng only discloses potency data for Compounds II, III and 

orforglipron. (EX1029, [0186]-[0192].) Meng does not conduct or report any data 

on the compounds’ pharmacokinetic properties or indicate which compound out of 

the three has the most favorable pharmacokinetic properties. Therefore, Meng does 

not inform a skilled artisan of the effects of the nitrogen atom substitution on the 

pharmacokinetics of orforglipron. 

5. Ren (EX1030)  

105. U.S. Patent No. 12,037,339 (“Ren”) was issued on July 16, 2024 from 

U.S. Patent Application No. 17/380,084, filed on July 20, 2021. (EX1030.) Ren 

discloses yet another generic structure of GLP-1R agonists. (EX1030.) Ren includes 

a single generic formula, referred to as Formula (I): 

Ascletis Ex. 2079 
Page 62 of 170



Case No. PGR2025-00057 
Patent No. 12,234,236 

49 

 

(EX1030, 3:51-67.) There are at least seven positions on Formula (I) at which 

modifications are allowed as disclosed in Ren. 

106. Position A is the position of the indole moiety in orforglipron. Ren 

teaches that A is a bicyclic heteroaryl, selected from 13 different functional groups, 

which includes an indole. (EX1030, 24:57-46:58.) The functional groups at position 

A can be further substituted with one or more substituents, and the substituent can 

also be further substituted with additional substituents. resulting in thousands of 

possible combinations for position A. (EX1030, 5:51-64; 46:59-54:2.)  

107. Ren also discloses at least 103 exemplary compounds. (EX1030, 55-

104.) Ren discloses activity data on all 103 exemplary compounds, as well as 

pharmacokinetic data on Compounds 19, 73, 76, 90, and 91 compared to 

orforglipron. (EX1030, 457:53-460:30, Tables 29-30.) 
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108. Dr. Pirrung opines that it would be a “rational strategy” to incorporate 

a nitrogen into the indole moiety of orforglipron based on Compounds 76 and 90. 

(EX1002, ¶¶93-94.) Both Compounds 76 and 90, however, also include a nitrogen 

in the ring structure (annotated in the red boxes below) that leads to a different 

functional group than the pyrrolopyridine in Compound 65. Further, Compounds 76 

and 90 also have different heterocycles in this position, containing a carbon-linked 

cyclopropane substituent, compared to Compound 65 which has a nitrogen-linked 

cyclopropane substituent (annotated in blue boxes below). 

 

109. The pharmacokinetic data disclosed in Ren demonstrates that, among 

Compounds 19, 73, 76, 90, and orforglipron, Compound 73 has the best 

bioavailability. (EX1030, 459:60-460:10.) As shown in the table below, Compound 

73 has a higher Cmax and AUC than Compound 90, and its bioavailability is 90% 

compared to 59% for Compound 90.  
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(EX1030, Table 30.) Compound 73 substitutes the nitrogen atom in a different 

position than Challenged Compound 65: 

 

Dr. Pirrung provides no reason that a skilled artisan would look to Compounds 76 

and 90, instead of Compound 73, in attempting to modify orforglipron. Again, the 

only reason is hindsight.    
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6. Bethel (EX1032) 

110. International Patent Application No. PCT/US2023/083545 (“Bethel”) 

was filed on December 12, 2023 and was published on June 20, 2024 as 

WO2024/129676A1. (EX1032, 1.) Bethel discloses a hemicalcium salt of 

orforglipron. (EX1032.) Bethel is specific to the process of preparing orforglipron 

for oral administration. (EX1032, 45-53.) Bethel does not disclose any other salts of 

orforglipron or any other GLP-1R agonist structures or their salts. Nor does Bethel 

provide any data on the properties of the hemicalcium salt of orforglipron.   

B. Dr. Pirrung Relies on Additional Prior Art Unrelated to 
Orforglipron or GLP-1R Agonists 

1. Talele (EX1009)  

111. Talele is a general review article on cyclopropyl substituents unrelated 

to GLP-1R agonists. (EX1009.) Instead, Talele reviews the use of the cyclopropyl 

ring in a number of different compounds and drugs, none of which are related to 

GLP-1R agonists.  

112. Talele also discloses that cyclopropyl substituents do not always lead 

to the same outcomes and can in fact have undesirable effects. (EX1009, 24.) As one 

example, Talele describes replacing an isopropyl moiety in a Histamine H3 receptor 

antagonist with a cyclopropyl ring. (EX1009, 24.) While cyclopropyl leads to 

increased half-life in other compounds, this change in the Histamine H3 receptor 

antagonist reduced the half-life of the drug significantly. Because the cyclopropyl 
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substituent had the opposite effect in the Histamine H3 receptor antagonist compared 

to other compounds, Talele cautions that modulating pharmacokinetic properties 

with a cyclopropyl group “is context dependent and one strategy does not work in 

all cases.” (EX1009, 24; see also id., 20.)  

113. Talele also does not provide any teaching or suggestion as to where a 

skilled artisan might introduce a cyclopropyl substitution on a GLP-1R agonist. It 

only provides a review for different compounds where that substitution was already 

made. As discussed below, cyclopropyl substitutions in other positions on the core 

structure of orforglipron have led to significantly worse properties.  

114. Talele is just one of numerous review articles on substituents that can 

be used in medicinal chemistry. Other articles similarly tout the potential benefits of 

substituents as diverse as oxetanes and thiadiazoles. (EX2007, EX2008 (oxetanes); 

EX2009 (oxadiazoles); EX2010 (thiadiazoles); EX2011 (bicyclopentanes); EX2012 

(nitrogen heterocycles); EX2013 (aromatic rings); EX2014 (8-11-membered rings); 

EX2015 (bicyclic rings).) While a skilled artisan would generally be aware of all of 

these different substituents, there is no way to know what effect they will have at a 

given position on a given molecule without synthesis and testing.    
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2. Patel (EX1026) 

115. Patel is yet another general review article that has no particular 

relevance to GLP-1 agonists. Patel discloses a protocol to convert benzenes into 

pyridines by substituting a carbon in the benzene ring for a nitrogen. (EX1026.)  

116. Nothing in Patel suggests converting the relevant benzene ring in 

orforglipron into a pyridine. Instead, a skilled artisan reading Patel would understand 

that a pyridine is just one of many different modifications and substitutions in the 

medicinal chemist’s tool kit and that changing a benzene ring to a pyridine will affect 

every molecule in different ways. 

117. Generally, Patel discloses exchanging a carbon in a benzene ring to a 

nitrogen to form a pyridine ring.   

 

(EX1026, 2.) Patel is not focused on, and does not teach, substituting a nitrogen for 

a carbon in any particular position of the benzene ring, much less the substituted 

position in Compound 65. Similarly, Patel’s reference to Pennington’s “necessary 

nitrogen atom” is not focused on substituting a nitrogen atom in any particular 

position of the benzene ring of orforglipron. (EX1026, 1; EX1027.) In Compound 

65, the nitrogen substitution is located on the indole moiety of orforglipron, and the 
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substitution converts the indole into a pyrrolopyridine, shown in the green boxes 

below.   

 

Patel does not teach or address exchanging a carbon for a nitrogen in an indole 

moiety to form a pyrrolopyridine as required for Compound 65. 

118. Moreover, the properties of indoles, which have a benzene ring fused 

to a pyrrole, and pyrrolopyridines, which have a pyridine ring fused to a pyrrole, can 

vary significantly. For example, Liu demonstrates that in analyzing structure-activity 

relationships for developing drugs that treat cancer metastasis through the inhibition 

of a transcription factor, hypoxia-inducible factor 1, pyridine rings showed much 

lower rates of inhibition than benzene groups. (EX1010, Table 4.) Similarly, Burnett 

illustrates that in analyzing indole-based inhibitors of p97, which has been linked to 

cancer and neurodegeneration, various substitutions on the indole resulted in over a 

2000-fold variation in potency. (EX2039, 1.) Alverez also shows that small 

substitutions in the indole-based inhibitors of p97 can lead to over a 1000-fold 
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variation in potency. (EX2040, Table 1.) Patel does not address any of these 

differences. 

IV. THE ’236 PATENT (EX1001) 

A. The ’236 Patent Discloses and Claims Novel GLP-1R Agonists with 
Improved Properties 

119. The ’236 Patent issued from U.S. Non-Provisional Patent Application 

No. 18/884,965 (“the ’965 Application”), which was filed on September 13, 2024. 

It claims priority to fourteen provisional applications, including ten Chinese and four 

U.S. provisional applications, the earliest of which was filed on September 14, 2023. 

(EX1001, cover.) 

120. The ’236 Patent is directed to “compounds that bind to and act as 

agonists or modulators of the glucagon-like peptide-1 receptor (GLP-1R)” and the 

use of such compounds for the treatment of GLP-1R-mediated diseases and 

conditions. (EX1001, 1:49-55.) The ’236 Patent discloses eleven generic formulas, 

including Formula (I), shown below: 
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121. The ’236 Patent discloses over 60 novel compounds. (EX1001, 167:38-

200:48.) The challenged claims cover seven of the disclosed compounds: 

Compounds 1, 13, 18, 19, 20, 21 and 65. (EX1001, 204:10-220:58.) Out of the seven 

compounds, Dr. Pirrung only opines that four of those compounds, 1, 19, 20, and 

65, are obvious (“the Challenged Compounds”).  

122. Compared to orforglipron, Challenged Compounds 1, 19, 20, and 65 all 

have a cyclopropyl or cyclobutyl substituent in place of the methyl group on the 

indazole moiety of orforglipron, and Compounds 19, 20, and 65 also have one or 

more additional modifications, as shown below.  
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(EX1008, 99 (annotated); EX1001, 205:1-206:66 (annotated).)  

123. The ’236 Patent discloses unexpected, superior properties for the 

Challenged Compounds. (EX1001, 199:50-203:67.) The specification discloses the 

results of an in vitro activity study with EC50
1 values for the claimed compounds: 

 

 
1 EC50 is a measure of a drug’s potency. A lower EC50 indicates higher potency. 
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(EX1001, 201:1-27, Table 2 (annotated highlighted relevant compounds).) Claimed 

Compound 19 had an EC50 value of 0.012 nM, nearly eight times better than 

Compound 1. I understand that, although not shown in the ’236 Patent, orforglipron 

demonstrated an EC50 value of 0.044 nm in the same assay. (EX2080, ¶8.) 

124. The specification also includes the results of two studies comparing the 

pharmacokinetics2 of the claimed compounds to orforglipron. 

 

 

 
2 The studies measure area under the curve (“AUC”), which represents total drug 
exposure, and maximum drug concentration (“Cmax”). 
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(EX1001, 201:31-202:50, Tables 3-4.) For instance, following a single-dose 

subcutaneous injection, Compound 19 demonstrated an AUC0-696h of 234,473 

ng*h/mL, compared to 5,390 ng*h/mL for orforglipron and 60,272 ng*h/mL for 

Compound 1 (EX1001, 201:51-63, Table 3.) That represents an almost 4-fold 

increase compared to Compound 1 and an over 43-fold increase compared to 

orforglipron. Similarly, following a single oral dose, Compound 19 demonstrated a 

Cmax of 4,460 ng/mL and AUC0-48h of 60,043 ng*h/mL, more than five times and 

eight times greater than orforglipron’s respective values. (EX1001, 202:45.)  

125. The ’236 Patent has 25 claims. Claims 1 and 24 are independent claims. 

Claims 2-23 and 25 depend from claim 1. Independent claim 1 is directed to a 

compound or pharmaceutically acceptable salt thereof, where the compound is 

selected from one of Compounds 1, 13, 18, 19, 20, 21, and 65. The claims that 

depend from claim 1 narrow the claim to the seven claimed compounds and/or 

particular salts of those compounds. Independent claim 24 is directed to a compound 

selected from the group consisting of Compounds 1, 13, 18, 19, 20, 21, and 65. The 

chart below summarizes the subject matter of each of the Challenged Claims. 

Claim Compounds Claimed 

1 (Independent) 1, 13, 18, 19, 20, 21, 65 
Compound or pharmaceutically acceptable salt 

2 1, 13, 18, 19, 20, 21, 65 
Sodium, calcium, potassium, magnesium or lithium salt 

3 1, 13, 18, 19, 20, 21, 65 - Sodium salt 
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4 1, 13, 18, 19, 20, 21, 65 - Hemicalcium salt 

5 1, 13, 18 

6 19, 20, 21 

7 1 

8 1 - Sodium salt 

9 1 - Hemicalcium salt 

12 19 

13 19 - Sodium salt 

14 19 - Hemicalcium salt 

15 20 

16 20 - Sodium salt 

17 20 - Hemicalcium salt 

21 65 

22 65 - Sodium salt 

23 65 - Hemicalcium salt 

24 (Independent) 1, 13, 18, 19, 20, 21, 65 - Compound only 

25 1, 13, 18, 19, 20, 21, 65 - Pharmaceutical composition comprising 
compound and a pharmaceutically acceptable excipient 

 
126. The structure of each of Compounds 1, 13, 18, 19, 20, 21, and 65 is 

shown below: 
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127. I understand that Patent Owner is developing one of the claimed 

compounds, named ASC30, for treatment of obesity.3 (EX2022.) In Phase 1 studies, 

ASC30 showed promising efficacy and safety data, including a superior 

pharmacokinetic profile and a 6.5% mean reduction in body weight after just 28 days 

of treatment. (EX2022, 2.) I further understand that Patent Owner recently 

announced topline results in its 13-week Phase 2 study evaluating ASC30, which 

continued to show promising safety and efficacy data, including a 7.7% mean 

reduction in body weight. (EX2042, 1.)  

 
3 To my understanding, Ascletis has only publicly indicated that ASC30 is covered 
by the claims of the ’236 Patent but has not yet publicly identified the structure of 
ASC30. (EX2066.) 
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B. Prosecution History of the ’236 Patent 

128. The ’236 Patent issued from the ’965 application, filed on September 

13, 2024. (EX1001, cover.) The ’965 application recited 25 claims, including 

independent claim 1. (EX2002, 154-165.) During prosecution, the Examiner 

conducted a search report based on the core structure of orforglipron. (EX2002, 312-

839.) The search report included 39 references with 529 pages of orforglipron 

derivates, including WO 2024/169,952 (“Huang”), WO 2023/016,546, and WO 

2024/153,070 (“Xu”), which disclose numerous orforglipron derivatives. (EX2002, 

312-839; EX2019, [1496]-[1519]; EX2020, 206:14-213:8; EX2021, [251]-[253].)  

129. The search report also included 156 pages identifying various structures 

and disclosures from Yoshino. (EX2002, 681-836, 686 (Yoshino Compound 67), 

788 (Yoshino Compound 40), 697 (Yoshino Compound 22), 721 (Yoshino 

Compound 64), 705 (Yoshino Compound 35), 701 (Yoshino compound 28), 707 

(Yoshino Compound 38), 702 (Yoshino Compound 30).) The search report also 

included Kawai, which the applicant had also disclosed in an IDS. (EX2002, 278, 

679.) Ren was also identified in the Examiner’s search report, and applicant also 

disclosed a related patent publication to Ren in an IDS. (EX2002, 478-496, 273.) 

Applicant also disclosed Meng in an IDS. (EX2002, 274.) The Examiner initialed 

the IDS, indicating all references had been considered. (EX2002, 865-872.) 
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130. The Examiner ultimately allowed the claims, finding “Claims 1-25 are 

patentable over Yoshino” in the Notice of Allowance. (EX2002, 845.) 

V. PERSON OF ORDINARY SKILL IN THE ART  

131. Based on my review of the ’236 Patent specification, the patent 

prosecution history, the prior art, and my experience and general knowledge, a 

skilled artisan is a person with a Bachelor’s, Master’s, or Doctoral degree in 

chemistry, medicinal chemistry, organic chemistry, pharmaceutical sciences, or a 

related field with one to three years of experience in small molecule drug discovery, 

including routine participation in compound synthesis, biological testing, and 

interpretation of SAR data, with a greater level of experience expected for a lower 

degree in education.  

132. I qualified as a skilled artisan under this definition as of 2023 and well 

before that time.  

133. Dr. Pirrung offers a slightly different definition of a skilled artisan. 

While, in my opinion, my definition of the skilled artisan is more appropriate, I also 

qualified as a skilled artisan under Dr. Pirrung’s deposition as of 2023.   

VI. PETITIONER HAS NOT PROVEN THAT ANY OF THE 
CHALLENGED CLAIMS WERE OBVIOUS 

134. In the Grounds, Petitioner and Dr. Pirrung allege that Compounds 1, 

19, 20, and 65 would have been obvious in view of the asserted prior art. In Ground 
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1, Dr. Pirrung asserts that claims 1-4, 6, 12-14, 24, and 25 are obvious only with 

respect to Compound 19 in view of Su, Yoshino, Kawai, and Talele. In Ground 2, 

Dr. Pirrung asserts that claims 1-9, 12-17, 24, and 25 are obvious only with respect 

to Compounds 1, 19, and 20 in view of Yoshino, Kawai, and Talele. In Ground 3, 

Dr. Pirrung focuses only on Compound 65 as claimed in claims 1-4 and 21-25 based 

on Grounds 1 and 2, and in further view of Meng, Patel, and Ren. In Ground 4, Dr. 

Pirrung alleges that the hemicalcium salt of Compound 1 as recited in claims 4 and 

9 is obvious over Su and Bethel. 

135. A summary chart of the asserted grounds is below. Ground 1 focuses 

only on Compound 19, whereas Ground 2 addresses Compounds 1, 19, and 20. Both 

Grounds assert Yoshino, Kawai, and Talele as prior art references, but an additional 

prior art reference, Su, is asserted in Ground 1 with respect to Compound 19 that is 

not asserted in Ground 2.  

Ground Claims Asserted References Compounds 

1 1-4, 6, 12-14, 24, and 25 Su, Yoshino, Kawai, 
Talele 

19 

2 1-9, 12-17, 24, and 25 Yoshino, Kawai, Talele 1, 19, 20 
3 1-4 and 21-25 Su, Yoshino, Kawai, 

Talele, Meng, Patel, 
Ren 

65 

4 4 and 9 Su, Bethel 1 – 
hemicalcium 
salt 

 
136. I address each of Petitioner’s ground in turn. 
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A. Ground 1: Compound 19 (Claims 1-4, 6, 12-14, 24, 25) Was Not 
Obvious Based on Su, Yoshino, Kawai and Talele 

137. Ground 1 asserts that Compound 19 is obvious over Su, Yoshino, 

Kawai and Talele.  

138. As explained below, Dr. Pirrung has not shown that Compound 19 is 

obvious based on Ground 1. First, a skilled artisan would not select Su Compound 

44 or 175 as a lead compound. Second, whether starting with Su Compound 44 or 

175 or starting with orforglipron, Dr. Pirrung provides no reason to combine the 

references or make their modifications in one compound, particularly given that Su 

did not make that combination. Third, even combining those compounds does not 

result in Compound 19. Fourth, Dr. Pirrung has not established a reasonable 

expectation of success. Finally, the objective evidence, particularly unexpected 

results and failure of others shows that Compound 19 is not obvious.   

1. A Skilled Artisan Would Not Select Su Compound 44 or 175 
as Lead Compounds  

139. Although his declaration is not entirely clear, Petitioner and Dr. Pirrung 

seem to opine that a skilled artisan would view either Compound 44 or Compound 

175 as a lead compound for further modification. (Pet., 54; EX1002, ¶¶149-154, 

170.)  I disagree.  

140. Su is but one of numerous prior art references that disclose orforglipron 

derivatives. As described in Sections III and IV above, the prior art shows that skilled 

Ascletis Ex. 2079 
Page 82 of 170



Case No. PGR2025-00057 
Patent No. 12,234,236 

69 

artisans had already experimented with hundreds to thousands of orforglipron 

derivatives as of 2023. (EX1008; EX1006; EX1007; EX1028; EX1030; EX2019; 

EX2020; EX2021.) The asserted art that Dr. Pirrung relies on discloses numerous 

analogs to orforglipron with multiple potential substitutions on each derivative 

compound. (EX1008 (disclosing at least 159 exemplary compounds); EX1007 

(disclosing at least 218 working examples); EX1028 (disclosing at least two working 

examples); EX1030 (disclosing at least 103 exemplary compounds).) Each of these 

references also discloses a generic formulation for GLP-1R agonists, encompassing 

millions of potential compounds, with innumerable possibilities for functional 

groups and substituents. (EX1008, 3:1-6:2; EX1007, 5:1-7:4; EX1028, [0007]; 

EX1030, 3:51-67.) Additional references disclose even more potential analog 

compounds of orforglipron. For example, WO 2024/169,952 (“Huang”) discloses 

238 exemplary orforglipron derivatives with extensive data on the biological 

activity, half-life, potency, permeability, exposure, and solubility of those 

compounds. (EX2019, [1496]-[1519].) WO 2023/016,546 discloses 150 additional 

orforglipron derivatives with biological activity for those compounds, as well as rat 

pharmacokinetic studies and glucose tolerance tests in non-human primates. 

(EX2020, 206:14-213:8.) WO 2024/153,070 (“Xu”) discloses yet another 63 

exemplary orforglipron derivatives with biological activity data. (EX2021, [251]-

[253].)  
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141. Dr. Pirrung provides no reason that a skilled artisan would focus on Su 

out of the numerous prior art references a skilled artisan could have looked to if 

trying to develop a superior orforglipron derivative. As explained above, the 

Examiner’s search report included 39 references with 529 pages of orforglipron 

derivates, which disclose millions of orforglipron derivatives. (EX2002, 312-839.) 

While many of those references include substantial potency and/or efficacy data, Su 

does not include any potency data for any of its 218 exemplary compounds and only 

includes pharmacokinetic data for five compounds that do not maintain the core 

orforglipron structure. (EX1007, 294-295.) Dr. Pirrung does not explain why a 

skilled artisan would focus on Su given its sparse data and the plethora of other 

sources of orforglipron derivatives. Instead, Dr. Pirrung appears to focus on Su based 

solely on the structural similarity of a small number of Su’s compounds and 

Challenged Compound 19 using hindsight.  I understand that approach is legally 

improper in identifying a lead compound for obviousness.       

142. Even starting with Su, a skilled artisan would not select Su’s 

Compounds 44 and 175 as lead compounds for further modification. Su includes 218 

exemplary compounds and, as noted above, has data (pharmacokinetic data) for only 

five of them, Compounds 1, 3, 64, 173, and 174. (EX1007, 294:29-295:1.) In my 

opinion, if anything, a skilled artisan would reasonably prioritize the five exemplary 

compounds for which data are reported, out of the over 200 exemplary compounds 
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disclosed. That data provides important information about characteristics and 

properties relevant to drug development, such as pharmacokinetics. Second, a skilled 

artisan would understand that the inventors of Su likely selected these particular 

compounds for further testing for a reason, possibly reflecting greater interest in 

developing those compounds than the compounds for which no data is reported. 

While a skilled artisan would not completely ignore compounds lacking data, they 

would have no way to assess if the modifications made in those compounds result in 

better or worse properties and thus would not prioritize them as a lead for further 

modification. 

143. Instead of focusing on the compounds more likely to be considered lead 

compounds in Su, Dr. Pirrung makes a series of unsupported assumptions to focus 

on Compounds 44 and 175, which I believe can only be the product of hindsight. In 

particular, Dr. Pirrung assumes that a skilled artisan would: 

a. Ignore the compounds in Su with pharmacokinetic data; 

b. Focus instead only on the seven compounds that are 

“deuterated” (EX1002, ¶¶61-62);  

c. From those seven compounds, choose three that “share a 

common scaffold ring structure” to orforglipron (EX1002, 

¶¶63-64);  

Ascletis Ex. 2079 
Page 85 of 170



Case No. PGR2025-00057 
Patent No. 12,234,236 

72 

d. Then from those three compounds, choose Su Compounds 44 

and 176 over Compound 35 because of a supposedly “less 

favorable[] change in electronic character,” that is 

unsupported by any data or disclosure in Su (EX1002, ¶67; 

EX2033, 92:2-93:1);  

e. Then, instead of deuterated compound 176, focus on its non-

deuterated counterpart, Compound 175, despite Petitioner 

and Dr. Pirrung’s assertion that deuteration was supposedly 

performed to improve metabolic function. (EX1002, ¶¶62, 

65.) 

144. Ignoring Su’s data, Dr. Pirrung states, with no support, that a skilled 

artisan would focus on a group of seven compounds in Su which are “deuterated.” 

(EX1002, ¶¶61-62, 149-151; EX1007, Examples 176, 44, 35, 123, 139, 188, and 

212.) Dr. Pirrung conclusively states that “a skilled artisan would have understood 

that the selection of specific compounds for deuteration studies reflects their 

heightened potential for lead optimization.” (EX1002, ¶150.) But Su does not give 

any explanation or analysis as to why the seven compounds in particular were 

deuterated, and deuteration does not, by itself, imply any lead prioritization. 

Contrary to Dr. Pirrung’s opinion, a skilled artisan would not understand Su’s 
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deuterated compounds to be those that the inventors viewed as “of particular 

significance” and “promising candidates.” (EX1002, ¶151.)  

145. Dr. Pirrung asserts that the Su compounds were likely deuterated to 

improve their metabolic stability. (EX1002, ¶62.) While deuteration is one tool used 

by medicinal chemists to try to slow drug metabolism and increase stability and 

efficacy, there is no indication that the inventors of Su had any desire to deuterate 

the compounds for this reason. (EX2041, 5-6.) But even if Dr. Pirrung was correct, 

if anything, the deuteration would indicate to a skilled artisan that there was some 

metabolic problem with the non-deuterated “parent” compounds that the inventors 

were trying to fix, not that they were preferred compounds. Moreover, there is no 

data in Su to inform a skilled artisan as to whether the deuteration improved or 

worsened any metabolic properties of the compound. A skilled artisan would only 

know that Su chose to provide the pharmacokinetic data of Compounds 1, 3, 64, 173, 

and 174, none of which are deuterated. (EX1007, 294:29-295:1.) 

146. Of the seven deuterated compounds, Dr. Pirrung, again using hindsight, 

opines that a skilled artisan would focus on Compounds 35, 44, and 176 because 

they have the same “common scaffold ring structure” as orforglipron, and a skilled 

artisan would have been motivated to only initially make “peripheral modifications” 

to this core structure. (EX1002, ¶¶63-69, 152.) Dr. Pirrung ignores that Su only 

discloses data for compounds that do not retain the “common scaffold ring structure” 
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as orforglipron (EX1007, 97, 98, 150, 243, 294-295), which would suggest to a 

skilled artisan that the Su inventors were not focused on only “peripheral 

modifications.” Dr. Pirrung also provides no reason that a skilled artisan would think 

that the “common scaffold ring structure” of Compounds 35, 44, and 176 would 

make a skilled artisan think they would have desirable properties relative to the other 

deuterated compounds in Su. Again, Dr. Pirrung’s opinion appears to be based solely 

on selecting compounds that have structural similarity to the Challenged Compounds 

using hindsight. 

147. Dr. Pirrung then pushes Compound 35 aside because its modifications 

produce a “less favorable[] change in electronic character” than the modifications in 

Compounds 175 or 44. (EX1002, ¶67.) However, Dr. Pirrung provides no 

explanation of what he considers a resulting less favorable property. Further, even if 

there is a change in electronic character in Compound 35, Su does not provide any 

data as to the effect of that change, and a skilled artisan would therefore not know 

whether the change is favorable or unfavorable. Dr. Pirrung also admitted in his 

deposition that he did not consider any data when concluding that Compound 35 

would have a “less favorable[] change in electronic character.” (EX2033, 92:2-93:1; 

EX1002, ¶67.) It is therefore unclear why Dr. Pirrung discounts Compound 35 in 

favor of Compounds 44 and 176, except for the use of hindsight. 
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148. Dr. Pirrung next assumes, without explanation, that a skilled artisan 

would focus on Compound 175, which is the non-deuterated “parent” of Compound 

176, instead of Compound 176 itself. (EX1002, ¶¶151, 153.) As Dr. Pirrung himself 

argues, however, deuteration involves “laborious synthetic procedures” and “often 

examined to enhance metabolic traits of drug candidates.” (EX1002, ¶62.) Su does 

not disclose any data for Compounds 175 or 176 that would allow a skilled artisan 

to determine how the deuteration affects the properties of those compounds. Further, 

Dr. Pirrung gives no reason as to why a skilled artisan would first synthesize a 

deuterated compound, which is a laborious process and examined for metabolic 

properties, only to then remove them, particularly where there is no data 

demonstrating the properties of either Compound 175 or 176. 

149. For all of the reasons above, a skilled artisan would not select 

Compounds 44 or 175 for lead optimization.  

2. Dr. Pirrung Fails to Identify Any Specific Reason to Modify 
Orforglipron or the Su Compounds  

150. Dr. Pirrung does not provide any specific reason to modify orforglipron 

or Su Compounds 44 and 175 or any property of those compounds that a skilled 

artisan would have been motivated to improve. 

151. Instead, Dr. Pirrung’s declaration praises the attributes of orforglipron. 

Dr. Pirrung admits that orforglipron was “orally bioavailable” and “[exhibited] full 
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agonist efficacy . . . comparable to native GLP-1.” (EX1002, ¶¶48-49.) Further, Dr. 

Pirrung admits that orforglipron was “structurally optimized” for “once daily oral 

administration.” (EX1002, ¶49.) Dr. Pirrung also cites to Phase 2 clinical trials of 

orforglipron, which “significantly reduced HbA1c and body weight compared to 

placebo, while maintaining a favorable safety profile.” (EX1002, ¶51; EX1010, 4; 

EX1012, 2.) Based on that information, Dr. Pirrung calls orforglipron a “promising 

candidate” in Phase 3 clinical trials that had “the potential to transform treatment 

paradigms for patients with type 2 diabetes and obesity.” (EX1002, ¶51; EX1012.) 

Dr. Pirrung thus does not identify any issues with orforglipron or motivation for a 

skilled artisan to seek to modify orforglipron (or Compounds 44 and 15 of Su) based 

on the prior art and clinical trials data. 

152. Dr. Pirrung, instead, seems to identify two broad reasons a skilled 

artisan would not have been discouraged from the modifications in Challenged 

Compound 19. First, Dr, Pirrung opines that a skilled artisan would have understood 

from Kawai that the binding pocket “could accommodate a bulkier substituent 

without significantly disrupting the overall structure.” (EX1002, ¶206.) Second, that 

a skilled artisan would understand that certain modifications to orforglipron would 

“maintain” or “preserve” biological activity. (EX1002, ¶¶208, 212-213.) I disagree 

that either argument would motivate a skilled artisan to modify orforglipron or Su’s 

Compounds 44 or 175.   
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153. Dr. Pirrung’s approach is contrary to the approach a medicinal chemist 

would take in seeking to modify a known compound. As discussed above, a skilled 

artisan would not seek to modify a compound such as orforglipron without defining 

the target compound profile (“TCP”) or identifying a characteristic or property to be 

improved. See Section II.B. Dr. Pirrung does not identify any particular criteria for 

modifying orforglipron but, instead, appears to try to identify arguments why a 

skilled artisan would not be discouraged from making the substitutions in the 

claimed compounds. In my opinion, that approach uses improper hindsight.   

154. As to the first reason, Dr. Pirrung opines that a skilled artisan would 

have understood from Kawai that the binding pocket “could accommodate a bulkier 

substituent without significantly disrupting the overall structure.” (EX1002, ¶206.)  

Even if Kawai indicated that the binding pocket could allow for a bulkier substituent, 

which it does not, as discussed below, that does not provide a reason or motivation 

for a skilled artisan to modify orforglipron in the manner Dr. Pirrung opines. A 

skilled artisan would not modify an existing compound simply because a binding 

pocket “could accommodate” a different substituent. Instead, a skilled artisan would 

need a reason to think that a substitution at the relevant position might lead to some 

desired property.    

155. As to the second reason, a skilled artisan would not synthesize and test 

newly modified compounds simply because they believed the modification would 
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preserve, maintain, or retain activity, or because the modification did not cause 

disruption in the structure and binding of the compound, unless they had some other 

defined goal. Dr. Pirrung cannot establish motivation simply by showing that a 

skilled artisan would not have expected the modifications to make the properties 

worse. For example, Dr. Pirrung opines that modifications to the indazole moiety on 

orforglipron “would not be expected to cause significant structural perturbation to 

the pocket and, therefore, would likely preserve binding potency.” (EX1002, ¶208.) 

Similarly, he states that “Yoshino suggests that replacement of the methyl group 

with a ring structure can maintain the biological activity of the lead compound.” 

(EX1002, ¶213.) A skilled artisan, however, would seek to achieve a desirable 

property, not synthesize compounds for the sake of making new compounds and 

maintaining activity.   

156. In my opinion, Dr. Pirrung has failed to establish that a skilled artisan 

would be motivated to modify orforglipron (or Su Compounds 44 or 175) in a way 

that would lead to the Challenged Claims.  

3. Starting with Orforglipron, Dr. Pirrung Fails to Prove that 
a Skilled Artisan Would be Motivated to Make the Specific 
Substitutions in Compound 19 

157. A skilled artisan would need to make three changes to orforglipron to 

arrive at Compound 19. First, the skilled artisan would have to replace the methyl 

group on the indazole moiety of orforglipron with a cyclopropyl group.  Second and 
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third, the skilled artisan would have to remove each of the two methyl groups on the 

tetrahydropyran (“THP”) moiety of orforglipron.  Dr. Pirrung has failed to establish 

a motivation to make those changes. 

i. Dr. Pirrung Does Not Provide a Motivation to Replace 
the Methyl on the Indazole Moiety with Cyclopropyl  

158. Starting with orforglipron, a skilled artisan would need to replace the 

methyl on the indazole moiety with a cycloalkyl, specifically a cyclopropyl, to 

achieve Compound 19. Dr. Pirrung has failed to show that a skilled artisan would be 

motivated to make that substitution. 

159. A skilled artisan would know that there were numerous positions for 

potential modification or substitution on orforglipron. (Section III.A.) For example, 

as explained above, the Examiner’s search report included 39 references with 529 

pages of orforglipron derivates, which disclose millions of orforglipron derivatives. 

(EX2002, 312-839.) The indazole group on orforglipron, and specifically its methyl 

substituent, was no more than one among these options.   

160. A skilled artisan would also have been aware of the “magic methyl 

effect” explained above in Section II.B. Because of that known effect, a skilled 

artisan would not have been particularly motivated to substitute the methyl group 

with alternate substituents on the indazole moiety, recognizing that the methyl effect 

would have a significant impact on the molecule’s potency, selectivity, conformation 
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and pharmacokinetics. (EX2028.) Thus, without some specific reason to think that 

replacing the methyl group with a cyclopropyl group would lead to a desirable result, 

a skilled artisan would not have been motivated to consider alternative substituents 

to the methyl group on the indazole moiety. As discussed below, the prior art does 

not provide such a motivation.  

a. Yoshino 

161. Yoshino fails to teach or suggest substituting the methyl on the indazole 

moiety with a cycloalkyl substituent. A skilled artisan, in fact, would read Yoshino 

to teach away from such a substitution. As described in more detail below, Yoshino 

does not allow for a cycloalkyl substituent on the indazole moiety. Further, none of 

the exemplary compounds in Yoshino that include an indazole moiety have a 

cycloalkyl substituent on the indazole.  

162. Yoshino discloses a general chemical structure of the invention, 

Formula (I): 
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(EX1008, 3:1-6:2.) In Formula (I), position Z2 corresponds with the location of the 

indazole moiety in orforglipron (annotated in purple boxes).  

 

(EX1008, 3:5-15 (Formula (I)); EX1008, 99 (Example Compound 67).) Yoshino 

teaches that Z2 can be selected from five possible classes of substituents, including 

“C1-6 alkyl, C3-15 cycloalkyl, 3 to 12 membered heterocyclyl, C6-10 aryl and 5 to 10 

membered heteroaryl.” (EX1008, 5:21-26.) Yoshino goes on to teach that the “5 to 

10 membered heteroaryl,” which includes indazole, can be “optionally substituted 

with one to five substituents” selected from eleven broad categories that include 

hundreds if not thousands of substituents. (EX1008, 5:21-6:2 (emphasis added).)  

163. Despite the large number of options, Formula (I) does not allow for 

cycloalkyl groups on the indazole moiety at Z2. While Z2 itself specifically lists 

cycloalkyl as an option (EX1008, 5:21-26), the list of substituents allowed on the Z2 

group does not list cycloalkyl groups. Moreover, although the Z2 substituents 
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include “C1-6 alkyl” and “3 to 12 membered heterocyclyl,” the patent defines those 

terms to exclude cycloalkyl groups (EX1008, 5:21-6:2, 9:56-62, 10:39-64.) A skilled 

artisan would thus understand that cycloalkyls are excluded from the substituents 

allowed for at Z2.  

164.  Yoshino also discloses 159 exemplary compounds, including 

orforglipron. (EX1008, 31-55, 89-90, 92-101, 120-121, 133-161.) Many of these 

compounds include an indazole moiety at Z2 with substituents other than a methyl 

on the indazole. (E.g., EX1008, Example Compounds 16, 126, 28, 26, 17, 120, 119, 

and 30.) None of the examples, however, include a cycloalkyl substituent.4 This 

further reinforces a skilled artisan’s understanding that Yoshino excludes, and 

teaches away from, cycloalkyl substituents on Z2. 

165. Ignoring this express exclusion, Dr. Pirrung instead opines that 

Yoshino generally teaches replacing the methyl group with a ring structure because 

certain exemplary compounds include a tetrahydrofuran (“THF”) ring. (EX1002, 

¶¶210-213.) I disagree with Dr. Pirrung’s analysis.  

166. First, cycloalkyl groups and THF rings have different properties that 

lead to different effects as substituents.  THF rings are moderately polar because 

 
4 Further, Yoshino is not the only prior art reference claiming a large genus of 
orforglipron derivatives that does not allow for a cycloalkyl on the indazole moiety. 
As explained above, Meng similarly does not allow for a cycloalkyl group on the 
indazole moiety. (EX1029, [0010].) 
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they include an oxygen atom, whereas cycloalkyls, such as cyclopropyl or 

cyclobutyl, are non-polar because they include only carbon and hydrogen. (Contrast 

EX2024 with EX2025.) This means that the electrons on the atoms of a THF ring 

are not shared evenly, while the electrons on cycloalkyls are shared evenly. Polar 

groups, such as the THF ring, tend to be more hydrophilic, meaning they are attracted 

to water, and non-polar groups, such as cyclopropyl and cyclobutyl, are hydrophobic 

and are repelled by water. Generally, the oxygen atom on a THF ring also plays an 

important role in the ligand-binding site of a drug compound, which can change the 

interactions of the molecule. (EX2026, 2; EX2027, 2-6.) A skilled artisan would 

therefore not expect a polar THF ring and a non-polar cycloalkyl to have similar 

effects as a substituent. (EX2026, 2; EX2027, 2-6.) As a result, even if Yoshino 

motivated a skilled artisan to substitute a THF ring on the indazole moiety, it does 

not follow that it would motivate the same for all ring structures, particularly given 

Yoshino’s exclusion of cycloalkyl groups on the indazole moiety.  

167. Second, Yoshino does not actually teach that substituting a THF ring 

on the indazole moiety is beneficial. To the contrary, every compound disclosed by 

Yoshino with a THF substitution has less activity than orforglipron. (See EX1008, 

162-163 (contrast Compound 8 (2.5 nM), Compound 14 (2.3 nM), Compound 22 

(2.3 nM), Compound 40 (2.2 nM), and Compound 64 (2.0 nM) with Compound 67 

(1.2 nM)).) For instance, Compound 40, which Dr. Pirrung points to as having 
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“comparable biological activity” actually has a nearly 2-fold decrease in activity. 

(EX1002, ¶210; EX1008 (contrast Compound 67 (1.2 nM) with Compound 40 (2.2 

nM)).)  Indeed, during his deposition, Dr. Pirrung admitted that the decrease in 

activity caused by the substitution of a THF ring in Yoshino’s Compound 40 was 

“significant.” (EX2033, 65:22-66:6 (acknowledging that Compound 40 has a 1.8-

fold lower potency than orforglipron and is a “significant difference”).) Dr. Pirrung 

does not explain why a skilled artisan would seek to modify orforglipron with a 

substituent that led to a significant decrease in activity.  

168. Other compounds disclosed in Yoshino that do not contain the THF 

ring have up to four times greater activity. (EX1008, 162-163 (Compound 16 (0.51 

nM), Compound 26 (0.77 nM), Compound 31 (0.74 nM), Compound 32 (0.94 nM)).) 

In my opinion, if anything, a skilled artisan would consider these compounds and 

substitutions rather than the THF-containing compounds when seeking to modify 

orforglipron. Dr. Pirrung’s selection of the only modification disclosed in Yoshino 

that substitutes the methyl on the indazole moiety for a ring structure, without any 

reason for doing so, can only be explained by hindsight.  

b. Kawai 

169. Kawai likewise would not motivate a skilled artisan to substitute the 

methyl on the indazole moiety with a cycloalkyl.  
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170. There is no explicit teaching in Kawai to make any changes to 

orforglipron, and Dr. Pirrung does not contend otherwise. In fact, Kawai praises 

orforglipron (LY3502970), noting that it “displays a preclinical pharmacodynamic 

profile similar to marketed peptide-based GLP-1R agonists and possesses 

pharmacokinetic properties compatible with oral dosing in humans.” (EX1004, 7.) 

Instead, Dr. Pirrung relies on a two-dimensional image in Kawai of a structural 

model of the interaction of orforglipron with the GLP-1 receptor. (EX1004, 2-4, Fig. 

1I, 8.) In my opinion, Dr. Pirrung’s conclusions based on that image are incorrect. 

171. Dr. Pirrung states that Kawai teaches “which regions of the ligand-

binding pocket exhibit conformational flexibility and could accommodate a bulkier 

substituent without significantly disrupting the overall structure of the binding 

pocket.” (EX1002, ¶206.) Kawai’s comments on confirmational flexibility, 

however, refer to GLP-1 receptors in general and do not suggest that the region 

surrounding the methyl group “could accommodate a bulkier substituent.”  

(EX1004, 4 (“The unique conformation of TM2 observed in our structure and the 

binding mode of LY3502970 would be difficult to computationally predict even with 

prior structural information on GLP-1R, highlighting the conformational flexibility 

of GLP-1R and GPCRs in general.”) (emphasis added).)  

172. Kawai actually suggests that a bulkier substituent on the indazole 

moiety could have negative consequences. Kawai states that “the 4-fluoro-1-methyl-
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indazole moiety (Fig. 1A, blue shading) of LY3502970 has aromatic interactions 

with Tyr2052.75 and Tyr1451.40 . . . .” (EX1004, 4.) Tyr205 and Try145 are two 

tyrosine amino acid residues on the GLP-1 receptor. (EX1004, Fig. 1I.) Tyrosine 

includes an aromatic, or benzene, ring. A skilled artisan would understand from this 

disclosure that the aromatic ring structure in the indazole moiety and the aromatic 

rings on the two tyrosine residues on the GLP-1 receptor interact and have a 

stabilizing effect on the protein structure. A skilled artisan would therefore 

understand that a bulkier substituent replacing the methyl group on the indazole ring 

could disrupt these aromatic, or stabilizing, interactions and lead to worse properties. 

(EX1002, ¶208.) 

173. Dr. Pirrung also incorrectly opines that the two-dimensional image of 

the cryo-EM model in Kawai shows that the region surrounding the ligand-binding 

pocket where the methyl group on the indazole moiety binds is “spacious” and 

“characterized by a hydrophobic environment.” (EX1002, ¶209.) I disagree on both 

points.  

174. As described above in Section III.A.3, a skilled artisan seeking to fully 

understand the ligand-binding interactions orforglipron and GLP-1 receptor would 

consider Kawai’s complete three-dimensional cryo-EM structure, which was 

deposited in the Protein Data Bank. (See supra Section III.A.3.) An image from that 

complete model showing the pocket where the methyl group on the indazole moiety 
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of orforglipron interacts with the GLP-1 receptor is shown below (referenced by the 

yellow sphere):  

 

(EX2035, 2 (annotated indicating the TM1 and TM2 side chains and the methyl 

group on the indazole moiety).) Dr. Pirrung relies solely on the two-dimensional 

image of the cryo-EM structure depicted in Kawaii and does not acknowledge that 

a skilled artisan would analyze the complete three-dimensional nature of 

orforglipron binding to the GLP-1 receptor. (EX2033, 36:17-37:7, 38:1-12.) 

175. Based on the 3D cryo-EM structure in Protein Data Bank and the 

information in Kawai, a skilled artisan would not think that the binding pocket 

formed by TM1-TM2 strands is “spacious.” In the cryo-EM structure above, the 

methyl group on the indazole moiety is represented by the yellow ball and the 
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various portions of the GLP-1R are shown in green, orange, and red. As a skilled 

artisan would see, the methyl group fits well in the area of the binding pocket on the 

GLP-1 receptor. A skilled artisan would understand that the binding pocket has 

adequate space for the indazole moiety with a methyl substituent, not that there is 

additional space to accommodate a bulkier substituent.  

176. A skilled artisan would also not understand the binding pocket to be 

“hydrophobic” (i.e., non-polar). As Dr. Pirrung admits, Kawai discloses that the 

region is formed by tyrosine, glutamate, and lysine. (EX1002, ¶209; EX1004, Fig. 

1I.) This is also confirmed by the cryo-EM structure in the Protein Data Bank, which 

shows the methyl group on the indazole moiety surrounded by two tyrosine residues, 

a glutamic acid, and a lysine, shown below. 
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(EX2035, 5 (depicting a tyrosine residue below the methyl group).) 
 

 

(EX2035, 6 (depicting a tyrosine residue above the methyl group).) 
 

 

(EX2035, 3 (depicting a glutamic acid residue to the left of the methyl group).) 
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(EX2035, 4 (depicting a lysine residue to the right of the methyl group).) 
 

177. A skilled artisan would know that glutamate and lysine are polar amino 

acids, and tyrosine is amphipathic, meaning it has polar and non-polar properties. 

(EX2036.) As described above, polar molecules tend to be hydrophilic and favor 

water. Further, as described above, the cryo-EM structure shows the hydrophobicity 

or hydrophilicity of the molecular surface of the GLP-1 receptor. Hydrophobic areas 

are shaded green and hydrophilic areas are shaded in red and orange. As is visible in 

the cryo-EM structure, the area immediately next to the methyl group on the indazole 

moiety is shaded in red and orange on either side, indicating hydrophilic surfaces, 

consistent with the disclosure in Kawai that the area surrounding the region where 
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the methyl group binds is hydrophilic. (EX1004, Fig. 1I (illustrating that the methyl 

group is flanked by polar amino acids, LYS202 and GLU138, and facing outwards 

towards the cellular environment).)  

178. The cryo-EM structure further shows that the methyl group on the 

indazole moiety is close to the carboxylic acid on the side chain of the glutamate on 

the GLP-1 receptor.  

 

(EX2035, 7 (annotated).) Contrary to Dr. Pirrung’s opinion that the environment 

surrounding the methyl group is formed by the carbon atoms of the glutamate 

(GLU138) (EX1002, ¶209), the cryo-EM structure shows that the carboxylate 
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oxygen on the carboxylic acid is closer to the methyl groups than the carbon atoms 

of glutamate, forming a more polar and hydrophilic environment. Thus, if anything, 

a skilled artisan would believe this region would favor hydrophilic substituents, 

which tend to be polar, rather than non-polar, hydrophobic substituents, like 

cyclopropyl and cyclobutyl.  

179. Dr. Pirrung also stated during deposition that Kawai’s disclosure of 

Tyr205 interacting with the indazole moiety (EX1004, 4) is a “hydrophobic 

interaction.” (EX2033, 40:8-23, 46:8-48:15.) As Dr. Pirrung further admitted, 

however, Kawai is silent on which portion of the indazole moiety the tyrosine 

residues have interactions with. (EX2033, 47:10-48:15; EX1004, 4 (“[T]he 4-fluoro-

1-methyl-indazole moiety (Fig. 1A, blue shading) of LY3502970 has aromatic 

interactions with Tyr2052.75 and Tyr1451.40 . . . .”).) A skilled artisan looking at the 

cryo-EM structure in the Protein Data Bank, as disclosed in Kawai, would see that 

the aromatic rings of Tyr145 and Tyr205 are closer to the aromatic ring of the 

indazole moiety than the methyl group. As Dr. Pirrung admits, the aromatic ring of 

tyrosine is the hydrophobic region of tyrosine. (EX2033, 46:2-4.) Therefore, a 

skilled artisan would understand that the aromatic rings of Tyr145 and Tyr205 do 

not interact with the methyl group on the indazole moiety, but rather with the 

aromatic ring on the indazole moiety itself. 
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(EX2035, 9 (annotated).) 

180. I further disagree with Dr. Pirrung’s opinion, expressed during his 

deposition, the glutamate and lysine in the receptor would form a salt bridge and 

“neutralize one another’s charge.” (EX2033, 40:8-16.) This is not supported by the 

disclosure in Kawai or the cryo-EM model in Protein Data Bank. In fact, Dr. Pirrung 

admits that he relied only on the two-dimensional image in Kawai for his opinions 

and assumed that the glutamate and lysine would form a salt bridge. (EX2033, 

44:17-45:7.) Kawai makes no disclosure about whether a salt bridge forms and the 

two-dimensional image does not illustrate a salt bridge between the glutamate and 
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lysine. A skilled artisan would not jump to conclusions for how the amino acid side 

chains interact with each other and the functional groups on orforglipron from 

simply looking at the image in Kawai. Further, the three-dimensional cryo-EM 

structure in Protein Data Bank does not indicate that any salt bridge would form 

between the two amino acids, because the structure does not show any interactions 

between the glutamate and lysine side chains. 

 

(EX2035, 8 (annotated indicating the glutamate side chain, lysine side chain).) 

181. Because the region around the indazole is polar, and assuming they had 

any reason to modify the indazole moiety on orforglipron or Su Compound 44 in the 

first place, a skilled artisan would have been more likely to consider a polar 

substituent. The structural interactions and insight would not have led the skilled 

artisan to introduce a hydrophobic substituent, such as a cycloalkyl.  
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c. Talele 

182. Dr. Pirrung also relies on Talele for the cycloalkyl substitution but 

offers no explanation as to why a skilled artisan would have been motivated to 

combine Talele with Su, Yoshino or Kawai. As Dr. Pirrung admits, Talele is a 

“review article,” (EX1002, ¶80), that does not relate to orforglipron or GLP-1R 

agonists more generally. 

183. Dr. Pirrung argues that Talele teaches that cyclopropyl rings can 

“enhanc[e] metabolic stability, improv[e] pharmacokinetic properties, or modulat[e] 

the biological activity of a drug molecule.” (EX1002, ¶216.) But Dr. Pirrung does 

not point to any suggestion in the prior art that orforglipron had a shortcoming in 

any of those properties that would motivate a skilled artisan to implement Talele’s 

teachings. Rather, Dr. Pirrung admits that orforglipron was “structurally optimized” 

for “once daily oral administration” and calls orforglipron a “promising candidate.” 

(EX1002, ¶¶49-51.)  

184. Moreover, as described in Section III.B.2, above, Talele also discloses 

that cyclopropyl substituents do not always lead to improved properties. (EX1009, 

24.) Talele provides examples where the substitution with a cyclopropyl moiety 

resulted in a compound with worse properties. (EX1009, 20, 24.) As a result, Talele 

cautions that “[pharmacokinetic] properties can be modulated with a cyclopropyl 
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group” but “it is context dependent and one strategy does not work in all cases.” 

(EX1009, 24.)  

185. Ascletis’s testing also shows that adding cyclopropyl groups to 

compounds does not always lead to desirable properties. The Gargiulo Declaration 

identifies two additional compounds that Ascletis synthesized and tested that are not 

specifically identified in the ’236 Patent. (EX2080, ¶¶6-8.) Ascletis performed the 

same activity assay disclosed in Example 2 of the ’236 Patent for these two 

additional compounds. (EX2080, ¶¶6-8.) In these compounds, a cyclopropyl or 

cyclopropane group was substituted for a methyl group at an additional position on 

Compound 19.  
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186. These substitutions significantly decreased potency in both compounds, 

where the compounds had an EC50 of 1.995 nM or greater than 10 nM, respectively, 

compared to an EC50 of 0.044 nM for orforglipron and 0.012 nM for Compound 19. 

(EX2080, ¶¶6-8.) Contrary to Dr. Pirrung’s assumption based on Talele, a skilled 

artisan would have known that adding a cyclopropyl in place of a methyl would not 

always result in a compound with desirable properties but was simply one of many 

possible modifications that could be synthesized and tested.   

187. A skilled artisan would also be aware that cycloalkyls can undergo 

reactions, such as oxidation of cyclopropyl rings, which can decrease drug potency. 
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(EX2074, 2.) A skilled artisan would thus well know that a cycloalkyl would not 

simply improve the properties of any compound but instead is one of innumerable 

functional groups modifications that a skilled artisan might experiment with 

depending on the context. Dr. Pirrung also admitted in deposition, “there are 

examples where introducing a [cyclopropyl] is not . . . beneficial as any structural 

change that is part of the toolbox of the medicinal chemist does not work in every 

single example.” (EX2033, 97:22-98:4.) Talele, therefore, does not provide any 

motivation to make a cycloalkyl substitution in orforglipron. 

188. There are also many other similar review articles on different 

substituents that may improve drug properties depending on the context. (EX2007, 

EX2008 (oxetanes); EX2009 (oxadiazoles); EX2010 (thiadiazoles); EX2011 

(bicyclopentanes); EX2012 (nitrogen heterocycles); EX2013 (aromatic rings); 

EX2014 (8-11-membered rings); EX2015 (bicyclic rings).) Dr. Pirrung does not 

explain why a skilled artisan would look to Talele and its cyclopropyl groups as 

opposed to any of the numerous other substituents discussed in similar review 

articles. 

189. Because Dr. Pirrung has not shown that Su, Yoshino, Kawai, and/or 

Talele would motivate a skilled artisan to substitute a cyclopropyl group for the 

methyl group on the indazole moiety in orforglipron, he has not shown that 

Compound 19 is obvious based on Ground 1 starting with orforglipron.  
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ii. Dr. Pirrung Does Not Articulate a Motivation to 
Remove the Two Methyl Groups on the 
Tetrahydropyran Moiety  

190. Starting with orforglipron, a skilled artisan would have to remove each 

of the two methyl groups on the tetrahydropyran (“THP”) moiety to arrive at 

Compound 19. Dr. Pirrung has failed to show that a skilled artisan would be 

motivated to remove those two groups. 

191. A skilled artisan would know that there were many, many positions for 

potential modification or substitution on orforglipron. The asserted prior art 

references themselves disclose numerous options as potential substituents to the 

THP moiety. (EX1008, 3:32-42; EX1007, 6:19-25; EX1030, 5:50-64.) The THP 

moiety on orforglipron was no more than one of numerous positions where a skilled 

artisan could have experimented with orforglipron. 

192. Dr. Pirrung points only to Yoshino as teaching the removal of each 

methyl from the THP moiety of orforglipron. (EX1002, ¶¶219-221.) Specifically, 

Dr. Pirrung opines that Compounds 28 and 30, which do not include the dimethyl 

group, “retain[] comparable activity” and thus would encourage a skilled artisan to 

make that substitution. (EX1002, ¶220.) I disagree. 

193. First, Dr. Pirrung does not explain why a skilled artisan would be 

motivated to make a modification to orforglipron that simply “retains” activity. 
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Unless they identified some other potential benefit, a skilled artisan would not make 

such a substitution without the benefit of hindsight.  

194. Second, both Compounds 28 and 30 have additional modifications 

other than the removal of the dimethyl group compared to orforglipron. Compounds 

28 and 30, as well as their respective counterparts (Compounds 35 and 38) which 

have the dimethyl group on the THP ring, also include a polar functional group on 

the indazole, as shown below in blue boxes.  
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A skilled artisan would understand that the polar substituents on these compounds 

could affect the properties of the compound and possibly compensate for the removal 

of the dimethyl group on Compounds 28 and 30, as compared to Compounds 35 and 

38. As a result, a skilled artisan would not have been able to directly assess if the 

removal of the dimethyl group even “maintained activity” relative to orforglipron 

based on the activity of Compounds 28 and 30.        

195. Third, many of the examples in Yoshino that do not have a dimethyl 

group on the THP moiety have decreased potency. Among the 80 compounds with 

potency data in Yoshino (Table 3), 30 possess a non-substituted achiral THP ring 

and many of those do not retain potency compared to orforglipron. (EX1002, ¶221.) 

For example, Compound 25 has an EC50 of 4.0 nM, and Compound 57 has an EC50 

of 8.1 nM. (EX1008, 310:41-311:51.) A skilled artisan would understand from this 
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data that removing a dimethyl group would often lead to worse pharmacological 

properties.  

196. Fourth, despite experimenting extensively with different THP moiety 

substitutions, Yoshino ultimately chose to move forward with Compound 67 as its 

lead compound, which includes the dimethyl group on the THP moiety. (EX1008, 

311:51-313:34.) In addition to the 30 compounds with the dimethyl group removed, 

Yoshino also discloses numerous compounds with different THP moiety 

substitutions, including stereoisomers of monomethyl (Compounds 41, 61, and 52), 

ethyl (Compound 77), and cyclobutyl (Compound 113). (EX1008, 31-55, 89-90, 92-

101, 120-121, 133-161.)  Despite this extensive experimentation with different 

substitutions on the THP moiety, Yoshino opted to move forward with Compound 

67. (EX1008, 311:51-313:34.) Thus, a skilled artisan would understand that, after 

experimenting with extensive THP substituents, the Yoshino inventors found the 

dimethyl group favorable over removing that group or making a different 

substitution. Moreover, a skilled artisan would understand that synthesizing the THP 

moiety with the dimethyl substitution is more challenging, and a skilled artisan 

would have been unlikely to do so without a perceived benefit from the dimethyl 

group.  

197. Fifth, the cryo-EM structure of orforglipron binding to the GLP-1R 

would discourage a skilled artisan from removing the dimethyl group on the THF 
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moiety. As explained above, the three-dimensional cryo-EM structure disclosed in 

Kawai was deposited in the Protein Data Bank. The binding and interactions of the 

dimethyl group to the GLP-1 receptor are shown below. The dimethyl group on the 

THF moiety of orforglipron is represented by the two conjoined yellow spheres (as 

noted by the two black arrows), and the region of the GLP-1 receptor that binds to 

the dimethyl group is represented in green and white. 

 

(EX2035, 11.) The dimethyl group sits in the binding pocket as shown in the image 

above. This region of the binding pocket is a hydrophobic environment, as denoted 

by the green coloring in the cryo-EM structure. 

THP methyl groups
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198. Based on the cryo-EM structure, a skilled artisan would understand that 

the dimethyl group fits well in the hydrophobic cavity of the protein receptor. A 

skilled artisan would further understand that removing the dimethyl group would 

considerably reduce the fit in this region of the binding pocket. This, in turn, would 

decrease the structural complementarity between the receptor protein and 

orforglipron.  

iii. Dr. Pirrung Fails to Show Any Motivation to Make 
Both Changes 

199. Even if Dr. Pirrung had shown a skilled artisan would be motivated to 

substitute a cyclopropyl group for the methyl on the indazole of orforglipron or 

remove both methyl groups from the indole moiety (which he has not for all the 

reasons above), he does not articulate any motivation for a skilled artisan to make 

both of those changes in the same compound. In my opinion, a skilled artisan would 

have no reason to make both of those changes without the benefit of hindsight. 

4. Starting with Su, Dr. Pirrung Does Not Establish a 
Motivation to Make the Specific Substitutions in Compound 
19 

200. Starting with Su Compound 44, a skilled artisan would have to 

substitute a cyclopropyl for the methyl group on the indazole moiety and remove 

both deuterium atoms from the THP moiety. Starting with Su Compound 175, a 

skilled artisan would need to remove both methyl groups from the THP moiety. Dr. 
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Pirrung has not established a motivation to make those changes when starting with 

either Su Compound 44 or 175. 

i. Dr. Pirrung Fails to Identify any Motivation to 
Combine Compounds 44 and 175 

201. Dr. Pirrung offers no reason or explanation why a skilled artisan would 

combine Compounds 44 and 175 to arrive at Compound 19 as claimed in the ’236 

Patent. Instead, Dr. Pirrung states in conclusory manner that “a POSA seeking to 

modify orforglipron would have been motivated to incorporate peripheral 

modifications guided by Compounds 175 and 44.” (EX1002, ¶170.) 

202. Notably, despite Su disclosing a compound with a cyclopropyl group 

on the indazole moiety and a separate compound with the dimethyl group on the 

indole moiety replaced by deuterium atoms, Su itself does not exemplify a 

compound combining these substitutions. And Su further makes no suggestion to 

combine Compounds 44 and 175, and Dr. Pirrung does not identify one. 

203. A skilled artisan also would not be motivated to combine Su 

Compounds 44 and 175 because Su discloses no data for those compounds, as 

previously discussed. Because there is no data for either Compound 44 or 175, there 

is no way for a skilled artisan to know the pharmacological properties and 

characteristics for either compound or to assess the effect that the relevant 

substitution. Thus, a skilled artisan would not know what specific modifications to 
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select, if any, or if the modifications as described in Compounds 44 and 175 might 

lead to desirable results.  

204. Finally, as explained in more detail below, none of Yoshino, Kawai, or 

Talele suggest combining Su Compounds 44 and 175 to achieve Compound 19. 

ii. Dr. Pirrung Fails to Establish a Motivation to Modify 
Compound 44 to Replace the Methyl on the Indazole 
Moiety with Cyclopropyl  

205. Starting with Su’s Compound 44, a skilled artisan would have to 

substitute a cyclopropyl for the methyl on the indazole moiety and remove the 

deuterium atoms from the THP moiety to make Challenged Compound 19. Petitioner 

has failed to establish a motivation to make either modification.  

206. For the same reasons explained above, Yoshino, Kawai, and Talele 

would not motivate a skilled artisan to replace the methyl group on the indazole 

moiety with cyclopropyl. (Section VI.A.3.i.)  

207. Moreover, combining Compounds 44 and 175 of Su would not result 

in Compound 19 because the THP ring would be deuterated. In order to arrive at 

Compound 19 as claimed in the ’236 Patent, a skilled artisan would need to make 

another modification to Compound 44 to remove the deuterium atoms. 

208. Su does not teach or suggest removal of the deuteration of Compound 

44. For instance, Su does not present a non-deuterated version of that compound 

despite providing deuterated and non-deuterated versions of other compounds.  
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209. Dr. Pirrung states only that removing the deuterium atoms could offer 

synthetic simplicity and the absence of a chiral center in the THP ring. (EX1002, 

¶154.) I disagree that a skilled artisan would remove the deuterium atoms for that 

reason. As explained above, a skilled artisan would understand that compounds are 

deuterated to probe drug metabolism and potentially increase efficacy. Thus, a 

skilled artisan would understand that deuterated Compound 44 was likely deuterated 

for a reason, such as addressing potential metabolic issues, and that removal of those 

atoms could negatively impact the compounds properties. Thus, particularly without 

any data on the deuterated compound, a skilled artisan would not be motivated to 

remove the deuterium atoms from Compound 44. 

210. Nor do Yoshino, Kawai, or Talele encourage the removal of the 

dimethyl group on the THP moiety. As explained above, Yoshino discloses 30 

compounds in which the THP ring is not substituted, the majority of which exhibit 

worse potency than orforglipron. (EX1008, 310:41-311:51.) Kawai makes no 

comment or disclosure regarding the dimethyl group on the THP moiety, and, as 

explained above, a skilled artisan analyzing the cryo-EM structure would understand 

that the dimethyl group fits well in binding pocket of the protein receptor. Talele is 

a general review article that discloses no teachings regarding the removal of the 

dimethyl group. Thus, Yoshino, Kawai, Talele do not provide a motivation to 

remove the deuterium atoms from Su Compound 44. 
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iii. Dr. Pirrung Fails to Establish a Motivation to Remove 
the Dimethyl Group from the THP Moiety of Su 
Compound 175 

211. Starting with Su Compound 175, a skilled artisan would have to remove 

the dimethyl group from the THP moiety to arrive at Challenged Compound 19. Dr. 

Pirrung has failed to show a motivation to make that change.  

212. For the same reasons discussed above, Yoshino, Kawai, and Talele 

would not motivate a skilled artisan to remove the dimethyl group on the THP 

moiety of Su Compound 175. (Section VI.A.3.ii.) 

5. Dr. Pirrung Has Not Shown That Compound 19 Was 
Obvious to Try  

213. Dr. Pirrung further has not shown that Compound 19 was “obvious to 

try.” As explained above, I understand that, to show an invention is invalid as 

“obvious to try,” the possible combinations must be (1) sufficiently small in number 

so as to be reasonable to conclude that the combination would have been selected; 

and (2) such that the combination would have been believed to be one that would 

produce predictable and well understood results. The opposite is true here. 

214. A skilled artisan looking to modify orforglipron would understand that 

there were nearly infinite potential ways to modify the molecule. As the prior art 

shows, skilled artisans knew that there were many positions on orforglipron that one 

could look to modify. Moreover, at each position, there were millions of potential 
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substitutions that a skilled artisan could experiment with. This certainly is not a 

scenario where the prior art presented a finite number of predictable solutions.  

215. As described in Section III.A, above, the prior art shows that skilled 

artisans had already experimented with hundreds to thousands of orforglipron 

derivatives as of 2023. (EX1008; EX1006; EX1007; EX1028; EX1030; EX2019; 

EX2020; EX2021.) The asserted art that Dr. Pirrung relies on discloses numerous 

analogs to orforglipron with multiple potential substitutions on each derivative 

compound. (EX1008 (disclosing at least 159 exemplary compounds); EX1007 

(disclosing at least 218 working examples); EX1028 (disclosing at least two working 

examples); EX1030 (disclosing at least 103 exemplary compounds).) Each of these 

references also disclose a generic formulation for GLP-1R agonists, encompassing 

millions of potential compounds, with innumerable possibilities for functional 

groups and substituents. (EX1008, 3:1-6:2; EX1007, 5:1-7:4; EX1028, [0007]; 

EX1030, 3:51-67.) Additional references disclose even more potential analog 

compounds of orforglipron. For example, WO 2024/169,952 (“Huang”) discloses 

238 exemplary orforglipron derivatives with extensive data on the biological 

activity, half-life, potency, permeability, exposure, and solubility of those 

compounds. (EX2019, [1495]-[1519].) WO 2023/016,546 discloses 150 additional 

orforglipron derivatives with biological activity for those compounds, as well as rat 

pharmacokinetic studies and glucose tolerance tests in non-human primates. 
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(EX2020, 206:14-213:8.) WO 2024/153,070 (“Xu”) discloses yet another 63 

exemplary orforglipron derivatives with biological activity data. (EX2021, [251]-

[253].) 

216. These references show that there were many positions on orforglipron 

that a skilled artisan might have attempted to modify, not just the positions Dr. 

Pirrung focuses on with the use of hindsight. For instance, Kawai discloses other 

pockets on the GLP-1 receptor that a skilled artisan could potentially look to for 

modifying orforglipron. Specifically, Kawai identifies four different moieties of 

orforglipron that interact with the GLP-1 receptor. (EX1004, 3.) Dr. Pirrung focuses 

on the position interacting with the indazole moiety and methyl substituent but does 

not explain why a skilled artisan would focus on that particular position and not 

others. (EX1002, ¶206.) Yoshino and Su reinforce the understanding that a skilled 

artisan would look to positions other than the methyl substituent and different 

modifications, demonstrating that a skilled artisan had no particular direction when 

seeking to modify the core structure of orforglipron. (See, e.g., EX1008, 100 

(Compound 69), 101 (Compound 72); EX1007, 115-116 (Compound 31), 120 

(Compound 40); EX2021, 47 (Compound 6), 48 (Compound 13).)  

217. Even focusing on the positions modified in the Challenged Compounds, 

the prior art disclosed hundreds to thousands of possible options. For example, as 

explained above, Yoshino disclosed hundreds of potential substituents for the 
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position of the indazole moiety. (EX1008, 5:21-67.) Other prior art references 

likewise disclose a wide array of potential substitutions that a skilled artisan could 

consider on the indazole moiety. (See, e.g., EX1007, 253-254 (Compound 181), 255 

(Compound 182), 272 (Compound 198), 273 (Compound 199); EX2020, 63 

(Compound 112); EX2021, 53 (Compound 54).) And, unlike the references Dr. 

Pirrung relies on for cyclopropyl analogs, many of these references actually have 

biological data for their compounds, giving skilled artisans some information about 

the substitutions’ effects. (See, e.g., EX2019, [1496]-[1519]; EX2020, 206:14-

213:8; EX2021, [251]-[253].) Dr. Pirrung provides no reason why a skilled artisan 

would choose cyclopropyl or cyclobutyl out of all these potential options.  

218. Likewise, Yoshino discloses hundreds of potential substituents for the 

position of the THP ring. (EX1008, 3:32-42 (disclosing that the THP ring can be 

optionally substituted with one to three substituents selected from four classes of 

molecules, including a halogen atom and a C1-6 alkyl).) As explained above, Yoshino 

extensively explored substitutions on the THP ring, and selected Compound 67 as 

its lead compound. (EX1008, 31-55, 89-90, 92-101, 120-121, 133-161.) Other 

asserted prior art references also disclose numerous options as potential substituents 

of the THP ring. For example, Su discloses that the THP ring can be substituted at 

two positions, selected from one of 20 classes of molecules, which can then be 

further substituted, resulting in thousands of variations. (EX1007, 6:19-25.)  
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Similarly, Ren teaches that a potential THP ring can be optionally substituted with 

one or more substituents selected from eleven different classes of molecules, 

resulting in thousands of different compounds. (EX1030, 5:50-64.) 

219. As described in detail above in Section III.A, the asserted prior art 

teaches an enormous breadth of options for functional groups and substituents on the 

disclosed general structures for a GLP-1R agonist. A skilled artisan would 

understand that any number of modifications could be made to orforglipron, 

resulting in billions of different compounds. Focusing on the indazole moiety, THP 

ring, and indole moiety alone, a skilled artisan would understand that there are 

millions of different possible modifications to orforglipron. Nothing in the asserted 

prior art points a skilled artisan to any one particular modification. Rather, a skilled 

artisan would understand that there are numerous possibilities to choose from, 

design, and test.  

220. Thus, Dr. Pirrung’s analysis and focus on the exact substitutions made 

in Challenged Compound 19, without any explanation as to why a skilled artisan 

would make those modifications out of the many possible options available, is the 

epitome of impermissible hindsight. 
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6. Dr. Pirrung Fails to Establish a Reasonable Expectation of 
Success of Achieving Compound 19 

221. Dr. Pirrung fails to provide any analysis or establish a reasonable 

expectation of success for achieving Compound 19. Rather, throughout his 

declaration, Dr. Pirrung merely states in conclusory manner that the prior art would 

give a skilled artisan a reasonable expectation of success. (EX1002, ¶¶152-154, 225, 

312.)  

222. Dr. Pirrung does not identify any particular property of orforglipron that 

a skilled artisan would seek to improve or any issues with orforglipron. Moreover, 

Dr. Pirrung does not offer any analysis that establishes that a skilled artisan would 

reasonably expect the modifications required by the claimed compounds to actually 

result in any desired properties.  

223. In my opinion, a skilled artisan would not have any reasonable 

expectation, based on the asserted prior art, that the modifications needed to arrive 

at Challenged Compound 19 would lead to desirable properties.  

224. Su does not provide a reasonable expectation that Compound 19 would 

achieve any desirable properties because it does not include any data on Su 

Compounds 44 and 175. Su thus does not provide a skilled artisan any way to assess 

the effect of the modifications made in each of those compounds, much less a 

reasonable expectation that Challenged Compound 19 (with the modifications in 
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both Su compounds plus removal of the deuterium atoms) would have desirable 

properties.  

225. Yoshino likewise does not provide a reasonable expectation that 

Compound 19 would achieve any desirable properties. First, Yoshino does not 

include any compound with a cyclopropyl substitution on the indazole moiety and, 

in fact, teaches away from that substitution. Second, while they all include additional 

substitutions that complicate the analysis, the Yoshino compounds without a 

dimethyl group on the THP moiety generally show reduced activity relative to 

orforglipron, not any improved property. (EX1008, 310:41-311:51, Table 3.) 

Finally, Yoshino only has pharmacokinetic data on orforglipron and thus does not 

lead a skilled artisan to expect that any particular modification would lead to an 

improvement in those properties.    

226.  Kawai and Talele also do not provide a reasonable expectation that 

Compound 19 would achieve any desirable properties. Kawai only has 

pharmacokinetic data on orforglipron and does not suggest making any modification 

to it. And Talele has nothing to do with GLP-1R agonists and does not suggest that 

adding a cyclopropyl group to orforglipron at any position, much less on the indazole 

moiety, would lead to desirable properties.   

227. Moreover, as discussed in Section II.B, above, a skilled artisan would 

also know that small structural changes can result in big differences in compound 
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properties, such as potency, target selectivity, and/or pharmacokinetics. For 

example, a skilled artisan would know that the addition of a methyl group in one 

position of a compound could lead to complete inhibition of activity for a compound. 

(EX2034, 111, Fig. 11.14.) Moving the methyl group to another position, however, 

could lead to a more desirable level of activity. (EX2034, 111, Fig. 11.14.) A skilled 

artisan would have no way of knowing the effect of the change, however, or whether 

it is successful in achieving desired properties, without synthesizing and testing the 

modification.   

228. In addition, Ascletis’s testing also shows that replacing substituents 

with cyclopropyl groups in the orforglipron structure does not always lead to 

desirable properties, as Dr. Pirrung assumes from Talele’s disclosure. As shown in 

the Gargiulo Declaration, Ascletis evaluated the activity of two additional 

compounds not specifically identified in the ’236 Patent in the same activity assay 

disclosed in Example 2. (EX2080, ¶¶6-8.) In these compounds, a cyclopropyl or 

cyclopropane group was substituted for a methyl group at an additional position on 

the orforglipron core structure. 

Ascletis Ex. 2079 
Page 129 of 170



Case No. PGR2025-00057 
Patent No. 12,234,236 

116 

 

229. These substitutions significantly decreased potency in both compounds, 

where the compounds had an EC50 of 1.995 nM or greater than 10 nM (indicating no 

activity), compared to an EC50 of 0.012 nM for Compound 19. (EX2080, ¶¶6-8.) A 

skilled artisan would therefore not have had a reasonable expectation of success that 

adding a cyclopropyl would result in a compound with desirable properties based on 

the prior art. Rather, a skilled artisan would need to synthesize and test each 

modification to orforglipron. 

230. The failures of others in developing a small molecule GLP-1R agonist 

would also cut against a skilled artisan having a reasonable expectation of success. 
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Small molecule GLP-1R agonists have a history of poor potency and toxicity 

preventing viable drug candidates, particularly Boc5. (EX2046, 4.) Additionally, as 

described in further detail below, Pfizer has discontinued multiple small molecule 

GLP-1R agonists for safety reasons and after reviewing the results of initial clinical 

trial data. (EX2048; EX2050; EX2051.) Based on the continued failures in small 

molecule GLP-1R agonist development, a skilled artisan would be less likely to 

reasonably expect that any modifications would lead to a GLP-1R agonist with 

desired properties. 

231. Thus, a skilled artisan would not have a reasonable expectation of 

success in achieving Compound 19 based on the prior art. 

7. The Objective Evidence Shows that Compound 19 Is Not 
Obvious 

232. For the reasons discussed below in Section VI.E., the objective indicia 

also strongly support the non-obviousness of Compound 19.  

8. Dr. Pirrung Further Fails to Show that the Salts in Claims 
2-4 and 22-23 Are Obvious  

233. Dr. Pirrung points to the disclosures in Yoshino and Su to support his 

assertion that the salts of Challenged Compound 19 are obvious. Neither of those 

references provides a motivation to make the claimed salts of Challenged Compound 

19. Dr. Pirrung does provide any separate motivation or establish a reasonable 

expectation of success for formulating such salts. 
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234. Yoshino does no more than disclose a list of potential counterions for 

the numerous compounds disclosed in Yoshino itself. Yoshino does not teach 

whether the inventors actually successfully formed salts of any compound in 

Yoshino.  

235. A skilled artisan would understand that the formation of salts that form 

stable solids, have suitable polymorphism or hydration, and produce acceptable 

pharmaceutical properties is unpredictable. As explained above, in Section II.C, salt 

formation is unpredictable. A skilled artisan has no way of knowing whether a 

particular compound will form a crystalline salt with a particular counterion in 

advance, nor whether any such crystalline form will possess suitable physical 

properties. The only way for a skilled artisan to determine whether a particular salt 

will provide acceptable pharmaceutical properties is to conduct a salt screen with the 

particular compound and explore the properties of the resulting compounds. 

236. Further, as shown in Gupta et al., different salts can show dramatically 

different properties, including solubility, stability, hygroscopicity, bioavailability, 

toxicity, polymorphism, and ease of manufacture. (EX2073.) Additionally, as 

Suresh et al. demonstrates, even minor structural changes in the free acid or base can 

alter the coordination geometry of a salt, stoichiometry, and solid-state behavior. 

(EX2075, Abstract.) Thus, a skilled artisan would know that salts are unpredictable 
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and even molecules that are close analogs of each other as salts could have 

significantly different properties.   

237. Dr. Pirrung also relies on Yoshino’s disclosure of sodium and calcium 

salts, but Yoshino only discloses these salt forms generally and does not disclose 

any compound in sodium or calcium salt form. As explained above, a skilled artisan 

would know that salt formation is unpredictable and would not understand Yoshino 

to teach any particular salt for the compounds disclosed, much less for the 

Challenged Compounds.  

238. For these additional reasons, Dr. Pirrung has not shown that the salts 

claimed in claims 2-4 and 22-23 of the ’236 Patent are obvious. 

B. Ground 2: Compounds 1, 19, and 20 (Claims 1-9, 12-17, 24, and 25) 
Were Not Obvious Based on Ground 2 

239. In Ground 2, Dr. Pirrung asserts that claims 1-9, 12-17, 24, and 25 are 

obvious with respect to Compounds 1, 19, and 20 in view of Yoshino, Kawai, and 

Talele. Dr. Pirrung’s opinions for Ground 2 are substantively similar to his opinions 

on Ground 1. 

240. For similar reasons as to Ground 1, Dr. Pirrung has not shown that 

Compounds 1, 19, or 20 are obvious based on Ground 2. As explained below, first, 

Dr. Pirrung has not established any motivation or reason in the prior art that would 

lead to the Challenged Compounds. More specifically, Dr. Pirrung does not 
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articulate any reason that a skilled artisan would seek to modify orforglipron or any 

characteristic of that molecule they would seek to improve. Dr. Pirrung also fails to 

show that a skilled artisan would be motivated to make the specific modifications 

needed to arrive at Compounds 1, 19, and 20. Second, Dr. Pirrung has failed to 

establish that a skilled artisan would have a reasonable expectation of success in 

achieving Compounds 1, 19, and 20. Finally, objective considerations further show 

that Compounds 1, 19, and 20 were not obvious.       

1. Dr. Pirrung Fails to Establish a Motivation to Make the 
Substitutions Required by Compounds 1, 19, and 20 

i. Compound 1 

241. A skilled artisan would have to replace the methyl group on the 

indazole moiety of orforglipron with a cyclopropyl group to arrive at Challenged 

Compound 1. 

242. As explained above in Section VI.A.2, Dr. Pirrung has failed to 

establish any reason that a skilled artisan would modify orforglipron or identify any 

property of orforglipron that a skilled artisan would have sought to improve. (Section 

VI.A.2.) 

243. In addition, for the same reasons discussed above, a skilled artisan 

would not have been motivated to replace the methyl group on the indazole moiety 

of orforglipron. (Section VI.A.3.i.) 
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244. For the same reasons explained in Section VI.A.5, Dr. Pirrung has 

failed to show that Challenged Compound 1 would have been obvious to try. 

(Section VI.A.5.)  

245. Accordingly, in my opinion, Dr. Pirrung has failed to establish a 

motivation to make Challenged Compound 1.      

ii. Compound 19 

246. A skilled artisan would need to make multiple changes to orforglipron 

to arrive at Challenged Compound 19. First, the skilled artisan would have to replace 

the methyl group on the indazole moiety of orforglipron with a cyclopropyl group.  

Second and third, the skilled artisan would have to remove each of the two methyl 

groups on the tetrahydropyran (“THP”) moiety of orforglipron. 

247. As explained above in Section VI.A.2., Dr. Pirrung has failed to 

establish any reason that a skilled artisan would modify orforglipron or identify any 

property of orforglipron that a skilled artisan would have sought to improve. (Section 

VI.A.2.) 

248. In addition, for the same reasons discussed above, a skilled artisan 

would not have been motivated to replace the methyl group on the indazole moiety 

of orforglipron. (Section VI.A.3.i.) 
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249. In addition, for the same reasons discussed above, a skilled artisan 

would not have been motivated to remove the dimethyl group on the THP moiety of 

orforglipron. (Section VI.A.3.ii.) 

250. Even if Dr. Pirrung had shown a skilled artisan would be motivated to 

replace the methyl group on the indazole moiety with a cyclopropyl group or remove 

both methyl groups on the THP moiety, he does not articulate any motivation for a 

skilled artisan to make both of those changes in the same compound. 

251. Finally, as explained in Section VI.A.5, Dr. Pirrung has failed to show 

that Challenged Compound 19 would have been obvious to try starting with 

orforglipron. (Section VI.A.5.)  

252. Accordingly, in my opinion, Dr. Pirrung has failed to establish a 

motivation to make Challenged Compound 19.      

iii. Compound 20 

253. Similar to Compound 19, Challenged Compound 20 requires multiple 

modifications from orforglipron. First, the skilled artisan would have to replace the 

methyl group on the indazole moiety of orforglipron with a cyclobutyl group. 

Further, the skilled artisan would have to remove each of the two methyl groups on 

the THP moiety of orforglipron.  

254. For the same reasons discussed above, a skilled artisan would not have 

been motivated to replace the methyl on the indazole moiety with a cycloalkyl, such 
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as cyclobutyl. (Section VI.A.3.i.) In addition, for the reasons discussed above, a 

skilled artisan would not have been motivated to remove the dimethyl group on the 

THP moiety. (Section VI.A.3.ii.) 

255. Further, Dr. Pirrung does not point to any teaching in Yoshino, Kawai, 

or Talele that would motivate a skilled artisan to substitute a cyclobutyl group for 

the methyl on the indazole moiety. Indeed, Talele speaks only to cyclopropyl groups, 

and Dr. Pirrung does not specifically point to that reference for cyclobutyl.  

256. Dr. Pirrung states, with no support, that a “four-membered ring 

cycloalkyl group [is] more resistant to metabolism than simply alkyl groups.” 

(EX1002, ¶225.) To the contrary, a skilled artisan would have known that cyclobutyl 

groups can make molecules more susceptible to metabolic oxidation and lower 

potency. (EX2076, 3-4.) A skilled artisan would also recognize that a cyclobutyl ring 

can open in some circumstances and therefore increase instability.  

257. Finally, a skilled artisan would understand that replacing the methyl 

group with the cyclobutyl on orforglipron would increase lipophilicity, which lowers 

the bioavailability of the drug. (See EX2072, 6-7 (describing modifications in a 

potential drug candidate for treatment of immunological diseases, where a more rigid 

linker, i.e., cyclobutane, modified lipophilicity).) Lipophilicity can be calculated as 

the CLogP value. As CLogP, or lipophilicity, increases in orforglipron, 

bioavailability decreases.  
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258. I conducted calculations of the lipophilicity of orforglipron compared 

to an analog compound substituting the methyl group on the indazole moiety for a 

cyclobutyl. As shown in the calculation below, the cyclobutyl group increases the 

CLogP value, indicating that bioavailability is decreasing.  

 

A skilled artisan would understand that higher lipophilicity in orforglipron could 

lead to lower oral bioavailability. Thus, a skilled artisan would not be motivated to 

modify orforglipron, which is orally administered, to have reduced bioavailability, 
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without a specific reason to believe that the cyclobutyl substitution would lead to a 

desired property.   

259. Finally, even if Dr. Pirrung had shown a skilled artisan would be 

motivated to replace the methyl group on the indazole moiety with a cyclobutyl 

group or remove both methyl groups on the THP moiety, he does not articulate any 

motivation for a skilled artisan to make both of those changes in the same compound. 

2. Dr. Pirrung Fails to Establish a Reasonable Expectation of 
Success of Achieving Compounds 1, 19 or 20 

260. Dr. Pirrung fails to provide any analysis or establish a reasonable 

expectation of success for achieving Compounds 1, 19, or 20. Rather, throughout his 

declaration, Dr. Pirrung merely states in conclusory manner that the prior art would 

give a skilled artisan a reasonable expectation of success. (EX1002, ¶¶152-154, 225, 

312.)  

261. For the same reasons I previously explained, a skilled artisan would not 

have any reasonable expectation, based on the asserted prior art, that the 

modifications needed to arrive at Challenged Compound 19 would lead to desirable 

properties. (Section VI.A.6.) Those same reasons apply to Challenged Compounds 

1 and 20.  

262. In addition, for Challenged Claim 20, Dr. Pirrung does not point to any 

data that would lead a skilled artisan to reasonably expect that substitution a 
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cyclobutyl for the methyl on the indazole moiety of orforglipron would lead to 

desirable results. Indeed, Dr. Pirrung does not point to anything in Yoshino, Kawai, 

or Talele that discloses a cyclobutyl substitution or suggests such a substitution 

would be beneficial.    

263. Thus, a skilled artisan would not have a reasonable expectation of 

success in achieving Compounds 1, 19, and 20 based on the prior art. 

3. The Objective Evidence Shows that Compounds 1, 19 and 
20 Are Not Obvious 

264. For the reasons discussed below in Section VI.E., the objective indicia 

also strongly support the non-obviousness of Compound 1, 19 and 20.  

4. Dr. Pirrung Further Fails to Show that the Salts in Claims 
2-4, 8-9, 13-14, and 16-17 Obvious  

265. Dr. Pirrung points to the disclosures in Yoshino and Su to support his 

assertion that the salts of Compounds 1, 19, and 20 are obvious. Neither of those 

references provides a motivation to make the claimed salts of the Challenged 

Compounds. Dr. Pirrung does provide any separate motivation or establish a 

reasonable expectation of success for formulating such salts. 

266. Yoshino does no more than disclose a list of potential counterions for 

the numerous compounds disclosed in Yoshino itself. Yoshino does not teach 

whether the inventors actually successfully formed salts of any compound in 

Yoshino.  

Ascletis Ex. 2079 
Page 140 of 170



Case No. PGR2025-00057 
Patent No. 12,234,236 

127 

267. A skilled artisan would understand that salts are unpredictable. As 

explained above, in Section II.C, salt formation is unpredictable. A skilled artisan 

has no way of knowing whether a particular compound will form a salt with a 

particular counterion in advance. The only way for a skilled artisan to determine 

whether a particular salt will form is to conduct a salt screen with the particular 

compound. Even if Yoshino disclosed successful salts for any of the compounds 

disclosed, which it does not, a skilled artisan would not have necessarily been 

motivated to attempt the same salts of a modified compound. 

268. Further, as shown in Gupta et al., different salts can show dramatically 

different properties, including solubility, stability, hygroscopicity, bioavailability, 

toxicity, polymorphism, and ease of manufacture. (EX2073.) Additionally, as 

Suresh et al. demonstrates, even minor structural changes in the free acid or base can 

alter the coordination geometry of a salt, stoichiometry, and solid-state behavior. 

(EX2075, Abstract.) Thus, a skilled artisan would know that salts are unpredictable, 

and even molecules that are close analogs of each other as salts could have 

significantly different properties.   

269. Dr. Pirrung also relies on Yoshino’s disclosure of sodium and calcium 

salts, but Yoshino only discloses these salt forms generally and does not disclose 

any compound in sodium or calcium salt form. As explained above, a skilled artisan 

would know that salt formation is unpredictable and would not understand Yoshino 
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to teach any particular salt for the compounds disclosed, much less for the claimed 

compounds.  

270. For these additional reasons, Dr. Pirrung has not shown that the salts 

claimed in claims 2-4, 8-9, 13-14, and 16-17 of the ’236 Patent are obvious. 

C. Ground 3 Does Not Show that Compound 65 (Claims 1-4 and 21-
25) Was Obvious  

271. Compound 65 differs from Compound 19 in the substitution of a 

nitrogen in the benzene ring fused to the pyrrole ring. In chemical terms, Compound 

65 contains a 1H-pyrrolo[3,2-b]pyridine (or 4-azaindole) whereas Compound 19 

contains an indole. (EX1002, ¶273.) In Ground 3, Dr. Pirrung opines that Compound 

65 is obvious over a combination of Su, Yoshino, Kawai, Talele, Meng, Patel, and/or 

Ren. 

272. I disagree for the reasons set forth below. Dr. Pirrung relies on his 

opinions in Grounds 1 and 2, and begins his analysis with Compound 19. For the 

same reasons discussed in Grounds 1 and 2, Compound 19 is not obvious. Dr. 

Pirrung further fails to establish why a skilled artisan would have been motivated to 

make the multiple modifications to orforglipron or Su required to achieve 

Compound 65 based on the prior art. Moreover, the prior art does not establish that 

a skilled artisan would have had a reasonable expectation of success in achieving 

Compound 65. 
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1. Ground 3 Depends on Ground 2 and Fails for the Same 
Reasons  

273. Dr. Pirrung relies on his analysis in Grounds 1 and 2 to arrive at 

Compound 19 and then relies on Meng, Patel, and Ren to support his claim that a 

skilled artisan would substitute a nitrogen atom in the benzene ring to which the 

pyrrole is attached. (EX1002, ¶¶274-285.) Thus, Dr. Pirrung’s analysis in Ground 3 

depends on the success of Grounds 1 and 2, as he begins his analysis with Compound 

19. As explained above, however, Dr. Pirrung fails to show that Su, Yoshino, Kawai, 

and/or Talele provide a motivation to make Compound 19 or that a skilled artisan 

would have a reasonable expectation of success. Thus, I disagree with Dr. Pirrung 

that a skilled artisan would “begin” with Compound 19 because the prior art does 

not teach or render Compound 19 obvious. 

2. Dr. Pirrung Failes to Identify a Motivation to Make the 
Multiple Changes Needed to Arrive at Compound 65 

274. Challenged Compound 65 has multiple modifications compared to 

orforglipron, as depicted below in the green, red, and blue boxes.5 

 
5 As explained above, a skilled artisan would not select Compound 175 of Su as a 
lead compound, but even starting with that compound, multiple modifications would 
still be required to arrive at Challenged Compound 65.  
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As shown above in the green boxes, Compound 65 includes a nitrogen atom at the 

4-position on the indole of orforglipron, resulting in a pyrrolopyridine. 

275. Dr. Pirrung does not show that a skilled artisan would have been 

motivated to replace the C-H group at the 4-position of the indole with a nitrogen 

atom to make a pyrrolopyridine to achieve Compound 65. Dr. Pirrung relies on 

Meng, Patel, and Ren for this substitution but, in my opinion, none of those 

references would motivate a skilled artisan to replace the relevant C-H group on the 

indole moiety of orforglipron with a nitrogen. 

276. Dr. Pirrung, initially, does not identify any characteristic of 

orforglipron (or Compound 175 of Su) that a skilled artisan would seek to change or 

improve. As discussed above, a skilled artisan would not seek to modify a compound 

such as orforglipron without defining the target compound profile (“TCP”) or 
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identifying a property to be improved. Dr. Pirrung does not identify any particular 

criteria or property for modifying orforglipron or Su Compound 175. 

277. A skilled artisan would not have been motivated to replace any C-H 

group much less that specific C-H group with a nitrogen in the indole of the core 

structure of orforglipron in the first place for two reasons. First, a skilled artisan 

would know that substituting a nitrogen atom in an benzene ring often leads to 

decreased activity in compounds. As explained in Koovits, replacing a benzene core 

structure with a pyridine, or replacing a carbon in a benzene ring with a nitrogen, 

can lead to decreased biological activity or increases in metabolic degradation. 

(EX2078, 6 (illustrating that pyridine analogs showed significant loss of potency), 

Table 1.) Second, a skilled artisan would understand that substituting a nitrogen atom 

for a carbon atom would be synthetically more challenging. As Huestis states, 

“[c]ompared to indoles, however, [pyrrolopyridines] are far more challenging to 

prepare, especially in highly functionalized form.” (EX2052, 1-2.) Thus, a skilled 

artisan would not be motivated to modify orforglipron and introduce a nitrogen on 

the indole to form a pyrrolopyridine without a specific reason to think the change 

would lead to a desired property.  

278. A skilled artisan would further understand that substitutions on 

moieties such as the indole in a compound can modify the fundamental properties of 

the compounds in different and significant ways. Wermuth teaches that “[a] typical 
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lead optimization program often involves a trial-and-error process of replacing 

chemical functionality, including rings, and in most cases this intellectual exercise 

is based on a chemist’s knowledge and recollection of his or her past experience.” 

(EX2034, 47.) Moreover, Table 8.10 in Wermuth shows six possibilities for 

replacement of an indole ring, none of which is a pyrrolopyridine, which is the 

replacement in Compound 65. (EX2034, 57, Table 8.10.) This reinforces a skilled 

artisan’s understanding from the asserted art that there could be many other potential 

modifications to the ring structure of orforglipron, not just the substitution of a 

specific C-H group with a nitrogen atom. 

279. Meng does not provide the requisite motivation for a skilled artisan to 

make the specific nitrogen substitution. Initially, Meng is just one of numerous 

patent documents that disclose potential modifications to the core structure of 

orforglipron. Dr. Pirrung provides no reason why a skilled artisan would select this 

particular reference from the sea of orforglipron-related prior art.    

280. Meng discloses a general structure for a GLP-1 receptor agonist that 

encompasses thousands of potential structures. (EX1029, [0007]-[0019].) Despite 

the broad disclosure, Dr. Pirrung relies exclusively on Meng’s Compound (II), which 

incorporates a nitrogen atom on the indole moiety in the same location as Compound 

65. (EX1002, ¶275.) Dr. Pirrung opines that a skilled artisan would look to 

Compound (II) because it is one of only two compounds (along with Compound 
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(III)) “that are structurally and functionally characterized” in Meng. (EX1002, 

¶276.) Dr. Pirrung admitted in his deposition that a skilled artisan would understand 

that compounds that were “functionally characterized” are more likely to be “lead 

candidates” for further development. (EX2033, 61:1-63:6.) This contradicts Dr. 

Pirrung’s approach in Ground 1 regarding Su, where he ignores the “functionally 

characterized” compounds, further establishing that Dr. Pirrung relied on hindsight 

in his analysis. 

281. Dr. Pirrung also does not explain why a skilled artisan would focus on 

Compound (II) instead of Compound (III), when Meng discloses data showing that 

Compound (III) is more potent than Compound (II). Compound (II) and Compound 

(III) differ in the location of the nitrogen substitution in the core structure of 

orforglipron: 
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(EX1029, [0020]-[0021] (annotated, depicting Compounds II and III ).) 

282. In my opinion, if anything, a skilled artisan would focus on Compound 

(III) from Meng, not Compound (II). (EX1029, [0027]–[0192], Examples 1–3.) 

Meng discloses a comparative study evaluating Compounds (II) and (III) against 

orforglipron. (EX1002, ¶276; EX1029, [0186]-[0192].) The data from the 

comparison study reported in Meng demonstrates that Compound III is more potent 

than both orforglipron and Compound (II). (EX1029, [0186]-[0192].) In my opinion, 

if considering Compounds (II) and (III) from Meng, a skilled artisan would focus on 

the compound with better activity, Compound (III). Dr. Pirrung ignores this data and 

fails to provide any explanation why a skilled artisan would look to Compound (II). 

The only reason is hindsight. 

283. Patel also would not motivate a skilled artisan to substitute a nitrogen 

on the benzene ring of the indole in orforglipron. Patel is a general review article 

that discusses the use of pyridines, generally, in medicinal chemistry. (EX1002, 

¶278.) As explained above, Patel is not directed to GLP-1R agonists, and Dr. Pirrung 

does not explain why a skilled artisan would look to Patel in the first place. Patel 

also does not focus on substituting a nitrogen for a carbon in any particular position 

of a benzene, and does not address substitutions of an indole moiety at all, much less 

suggest the specific substitution in Compound 65. 
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284. Moreover, Patel is just one of many review articles that generally 

discuss different functional ring groups used in medicinal chemistry. For example, 

other articles discuss the potential benefits of pyridines, piperidines, piperazines, 

pyrimidines, pyrazoles, triazoles, imidazoles, and fused and monocyclic 

heterocycles. (EX2053-EX2064.) Dr. Pirrung’s reliance on Pennington’s “necessary 

nitrogen atom” would also not motivate a skilled artisan to substitute a nitrogen 

specifically on the benzene ring of the indole on orforglipron, because Pennington 

is also not directed to GLP-1R agonists, does not teach that a nitrogen substitution 

will lead to desirable properties in every instance, and does not teach the specific 

substitution on the indole moiety as on Compound 65. (EX1002, ¶279; EX1027.) A 

skilled artisan could consider any of these ring structures for substitution purposes. 

Dr. Pirrung provides no reason why a skilled artisan would focus on Patel and ignore 

all of these other potential changes to the orforglipron ring structure.  

285. Ren likewise would not have motivated a skilled artisan to make the 

required nitrogen substitution. Ren is another of numerous patent documents that 

disclose potential modifications to the core structure of orforglipron. Dr. Pirrung 

provides no reason why a skilled artisan would select this particular reference from 

the sea of orforglipron-related prior art.    

286. Dr. Pirrung opines that Ren shows “additional support for the beneficial 

effects of nitrogen substitution.” (EX1002, ¶281.) Dr. Pirrung, however, relies on 
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two compounds in Ren (compounds 76 and 90) that do not even make the same 

substitution as seen in Challenged Compound 65. Rens’s Compound 76 incorporates 

a nitrogen atom in a different position than Compound 65 (EX1002, ¶281), and 

Ren’s Compound 90 includes two nitrogen substitutions on the indole moiety. 

(EX1002, ¶¶281-282.) Thus, even if Ren encouraged a skilled artisan to make the 

substitutions from Compounds 76 and 90, those substitutions would not lead to 

Challenged Compound 65. 

287. Further, Compounds 76 and 90 have different substituents on the 

fluorobenzyl ring from the Challenged Compounds, where one methyl is missing 

and the other methyl has been substituted with a cyclopropyl (annotated in yellow 

boxes below). 
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288. A skilled artisan reading the entirety of Ren would understand from its 

disclosure that there were other potential modifications to orforglipron, such as on 

the fluorophenyl ring, not just the substitution of the nitrogen on the indole moiety. 

Dr. Pirrung focuses only on the nitrogen substitution and ignores the other 

modifications made in Compounds 76 and 90 without any explanation as to why a 

skilled artisan would only make the substitution on the indole moiety and not the 

substitutions on the fluorophenyl ring. Dr. Pirrung’s focus on solely the modification 

on the indole moiety, and not the modifications on the compounds as a whole in Ren, 

further shows the impermissible use of hindsight.  

289. If anything, a skilled artisan would focus on Compound 73 from Ren, 

instead of Compounds 76 and 90, based on its pharmacokinetic data. Dr. Pirrung 

points to Table 30 in Ren to support his opinion that a skilled artisan would have 

incorporated a nitrogen atom in the indole moiety based on the data disclosed for 

Compound 90, which is better than the data disclosed for Compound 76. (EX1002, 

¶¶282-283.) Compound 73, however, has a higher Cmax and AUC than both 

Compounds 90 and 76, and its oral bioavailability, F, is 90% compared to 59% for 

Compound 90 and 30% for Compound 76.  
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(EX1030, Table 3.)  

290. A skilled artisan would therefore, if they would look to Ren at all, focus 

on Compound 73 over Compound 90.  

291. Finally, even if a skilled artisan would be motivated to make the very 

specific modification to the orforglipron ring structure in Compound 65, Dr. Pirrung 

fails to explain why they would also be motivated to make all of the modifications 

needed to achieve Compound 65. There is simply nothing in the prior art that 

suggests substituting the methyl group on the indazole moiety for a cyclopropyl, 

removing the dimethyl group on the THP ring, and making a nitrogen substitution 

in the indole moiety, all in the same compound or that those three modifications 

would lead to desirable results. A skilled artisan would have understood that a 

compound’s biological activity results from the structure as whole and individual 

modifications do not lead to a predictable result when made together. Thus, a skilled 

artisan would not have been able to predict the effect of any of the modifications to 

orforglipron, much less the properties of a compound with all of the modifications 
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seen in Compound 65. The only way to determine the effect of multiple 

modifications to orforglipron would be to make and test the compounds.  

3. Dr. Pirrung Fails to Establish a Reasonable Expectation of 
Success in Achieving Compound 65 

292. Similar to Grounds 1 and 2, Dr. Pirrung fails to provide any analysis or 

establish a reasonable expectation of success for achieving Compound 65. Rather, 

throughout his declaration, Dr. Pirrung merely states in conclusory manner that the 

prior art would give a skilled artisan a reasonable expectation of success. (EX1002, 

¶¶152-154, 225, 312.)  

293. Dr. Pirrung does not identify any particular property of orforglipron that 

a skilled artisan would seek to improve or any issues with orforglipron. Moreover, 

Dr. Pirrung does not offer any analysis that establishes that a skilled artisan would 

reasonably expect the modifications required by the claimed compounds to actually 

result in any desired properties. Rather, a skilled artisan would not have any 

reasonable expectation, based on the asserted prior art, that any of the modifications 

to orforglipron resulting in the claimed compounds would lead to desired properties. 

On the contrary, as explained above, the data disclosed in Yoshino suggests, if 

anything, to a skilled artisan that the modifications would not result in improved 

properties. (EX1008, 310:41-311:51, Table 3.) Further, Su has no data for 

Compounds 44 or 175 and thus does not teach that making the modifications in those 
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compounds would lead to desired properties. Likewise, none of Petitioner’s other 

prior art references provide such a teaching. Thus, a skilled artisan would not have 

a reasonable expectation of success in achieving Compound 65 based on the prior 

art. 

294. Moreover, a skilled artisan would know that modifying the orforglipron 

ring structure could significantly change the properties of the compound. A skilled 

artisan would need to consider the properties of each different ring moiety and test 

each one to determine how it affects the properties of the overall drug compound. In 

particular, “[e]lectrostatic interactions play a key role in molecular recognition, and 

their characterization and modulation are at the heart of structure-based drug design 

(“SBDD”). In SBDD, maximizing shape and electrostatic complementarity between 

ligand and protein is a well-established strategy to improve binding affinity and 

selectivity against antitargets.” (EX2077, 1.) Using Spartan 24, I calculated the 

electron density surfaces encoded with the electrostatic potential maps for benzene, 

pyridine, indole, indolizine, pyrrolopyridazine and pyrrolopyridines, shown below. 
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295. The electron density surfaces encoded with the electrostatic potential 

maps illustrate the vastly different nature of each type of ring structure’s electronic 

and steric properties that a skilled artisan would need to consider when making 

choices about suitable replacements of core structures in orforglipron. As shown in 

the calculations above, the indole and pyrrolopyridine have different electronic and 

steric properties that a skilled artisan would know affect the structural and physical 

properties and protein binding interactions of these compounds. As a result, a skilled 

artisan would not have an expectation that a change to the ring structure of 

orforglipron would result in desirable properties.  

4. The Objective Evidence Shows that Compound 65 Is Not 
Obvious 

296. For the reasons discussed below in Section VI.E., the objective indicia 

also strongly support the non-obviousness of Compound 65.  

benzene           pyridine              indole                indolizine       pyrrolopyridazine    pyrrolopyridine

N N
H

N
N

N

N

N
H
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5. Dr. Pirrung Further Fails to Show that the Salts in Claims 
2-4 and 22-23 Obvious  

297. Dr. Pirrung points to the disclosures in Yoshino and Su to support his 

assertion that the salts of Challenged Compound 65 are obvious. Neither of those 

references provides a motivation to make the claimed salts of Challenged Compound 

65. Dr. Pirrung does provide any separate motivation or establish a reasonable 

expectation of success for formulating such salts. 

298. Yoshino does no more than disclose a list of potential counterions for 

the numerous compounds disclosed in Yoshino itself. Yoshino does not teach 

whether the inventors actually successfully formed salts of any compound in 

Yoshino.  

299. A skilled artisan would understand that salts are unpredictable. As 

explained above, in Section II.C, salt formation is unpredictable. A skilled artisan 

has no way of knowing whether a particular compound will form a salt with a 

particular counterion in advance. The only way for a skilled artisan to determine 

whether a particular salt will form is to conduct a salt screen with the particular 

compound. 

300. Further, as shown in Gupta et al., different salts can show dramatically 

different properties, including solubility, stability, hygroscopicity, bioavailability, 

toxicity, polymorphism, and ease of manufacture. (See generally EX2073.) 
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Additionally, as Suresh et al. demonstrates, even minor structural changes in the free 

acid or base can alter the coordination geometry of a salt, stoichiometry, and solid-

state behavior. (EX2075, Abstract.) Thus, a skilled artisan would know that salts are 

unpredictable and even molecules that are close analogs of each other as salts could 

have significantly different properties.   

301. Dr. Pirrung also relies on Yoshino’s disclosure of sodium and calcium 

salts, but Yoshino only discloses these salt forms generally and does not disclose 

any compound in sodium or calcium salt form. As explained above, a skilled artisan 

would know that salt formation is unpredictable and would not understand Yoshino 

to teach any particular salt for the compounds disclosed, much less for the claimed 

compounds.  

302. For these additional reasons, Dr. Pirrung has not shown that the salts 

claimed in claims 2-4 and 22-23 of the ’236 Patent are obvious. 

D. Ground 4: Dr. Pirrung Has Not Shown the Hemi-Calcium Salt of 
Compound 1 (Claims 4 And 9) Was Not Obvious  

303. Claims 4 and 9 claim a hemicalcium salt of Compounds 1, 13, 18, 19, 

20, 21, and 65 and a hemicalcium salt of Compound 1, respectively. In Ground 4, 

Dr. Pirrung claims they are obvious over Su and Bethel. 

304. Dr. Pirrung offers no reason that a skilled artisan would select Su’s 

Compound 175 to make a hemicalcium salt. To the contrary, as explained in detail 
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above, a skilled artisan would have no reason to pick Su out of the sea of orforglipron 

prior art or select Su’s Compound 175 as a lead compound. (Section VI.A.1.) Thus, 

a skilled artisan would not begin with Compound 175 based on the disclosures in 

Su. 

305. Even starting with Su’s Compound 175, the prior art would not 

motivate a skilled artisan to try to make its hemicalcium salt. Su does not disclose 

any salts of its Compound 175. And Bethel only discloses a hemicalcium salt of 

orforglipron. Neither reference teaches or suggests to a skilled artisan to make a 

hemicalcium salt of Su Compound 175. 

306. Further, a skilled artisan would have known that salt selection is 

unpredictable, and that a screening process would be necessary to identify an optimal 

salt. (EX2070.) As explained above in Section II.C, there are a large number of 

potential counterions and hundreds of solvents and solvent mixtures a skilled artisan 

must choose from to try to form a salt, each of which is tested individually to 

determine if a salt can be formed. To achieve this, a skilled artisan may also conduct 

a salt screen to prepare a wide range of salts. (EX2070, Abstract.)  

307. A skilled artisan would also understand the unpredictability of salt 

formation. As explained above, there is no way for a skilled artisan to be able to 

predict which salts will form. Moreover, each compound has different properties, 

resulting in different salts. (EX2070, Abstract.) Thus, changes to a compound would 
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result in different properties of the compound, which would affect salt forms and salt 

selection. A skilled artisan would therefore not be able to predict which salts will 

form, even for compounds that are structural analogs of each other.  

308. Finally, a skilled artisan would not be motivated to form a hemicalcium 

salt of the claimed compounds based on the disclosures in Bethel. There is nothing 

in Bethel that suggests that the hemicalcium salt of orforglipron is better or has 

improved properties compared to any other salt of orforglipron. Bethel does not 

disclose any stability data or other properties of the hemicalcium salt of orforglipron 

that would lead a skilled artisan to select a hemicalcium salt for a different 

compound. Thus, a skilled artisan would have no reason to try to make a 

hemicalcium salt of the claimed compounds based on Bethel. Dr. Pirrung also does 

not offer any motivation as to why a skilled artisan would choose to make a 

hemicalcium salt based on the disclosure in Bethel.  

E. Grounds 1-4: Objective Evidence Shows the Challenged 
Compounds Are Not Obvious 

309. I have also considered the objective evidence in providing my opinions 

on the validity of the ’236 Patent. In my opinion, at least unexpected results and 

failures of others further show that the Challenged Claims are not obvious. 
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1. Unexpected Results  

310. The Challenged Compounds demonstrate unexpectedly superior 

properties to the closest prior art. (EX1001, 199:50-203:67.) Compounds 1, 20 and 

65 demonstrate unexpectedly improved properties over orforglipron. Compound 19 

also demonstrates unexpectedly improved properties over both orforglipron and 

Compound 175 of Su (i.e., Compound 1 of the Challenged Patent).  

311. Example 2 and Table 2 of the ’236 Patent disclose the results of an in 

vitro activity study with EC50 values for the claimed compounds.  
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(EX1001, 201:1-27, Table 2.) I understand that Ascletis also tested orforglipron in 

the same assay disclosed in Example 2 and demonstrated an EC50 value of 0.044 

nM. (EX2080, ¶8)  

312. Example 3 and Table 3 of the ’236 Patent disclose pharmacokinetic 

results for Compounds 1, 19, 20, and orforglipron following a single-dose 

subcutaneous injection.  

 

(EX1001, 201:50-63, Table 3.)  I understand that Ascletis also evaluated the 

clearance (Cl_F) and observed concentration (Cmax) for Compounds 1 and 19 in the 

same assay disclosed in Example 3. (EX2080, ¶¶9-11.) The chart below summarizes 

the additional data for Compounds 1 and 19 from the assay. 

 
Compound 1 Compound 19 

Cl_F, mL/min/kg 7.27 2.03 
Cmax , ng/mL  561 2603 
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313. Example 3 and Table 4 disclose pharmacokinetic results for 

Compounds 19, 20, 65, and orforglipron following a single-dose administration.  

 

(EX1001, 201:31-202:50, Table 4.)  

314. Based on the above data, Compound 1 shows superior 

pharmacokinetics to orforglipron following a subcutaneous injection. Compound 1’s 

AUC0-696h after a subcutaneous injection was 60,272 ng*h/mL compared to 5,390 

ng*h/mL for orforglipron. (EX1001, 201:50-63, Table 3.) Compound 1’s AUC0-696h 

is thus 11-fold that of orforglipron.  

315. Compound 19’s potency and pharmacokinetics are both unexpectedly 

superior to orforglipron and Compound 1. The data for Compound 19 compared to 

those compounds are summarized in the table below.  

 Compound 19 Orforglipron Compound 1 

EC50, (nm) 0.012 nm 0.044 nm 
Over 3-fold less 
potent 

0.094 nm  
Over 7-fold less 
potent 
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Single Dose Subcutaneous Injection 

AUC0-696h 234,473 ng*h/mL 5,390 ng*h/mL 
Over 43-fold 
worse 

60,272 
ng*h/mL 
Nearly 4-fold 
worse 

Cl_F 
 

2.03 mL/min/kg  7.27 mL/min/kg 
Over 3-fold 
worse 

Cmax 2603 ng/mL  561 ng/mL 
Over 4-fold 
worse 

Single Dose Oral Administration 

Cmax 4,460 ng/mL 799 ng/mL 
Over 5-fold 
worse 

 

AUC0-48h 60,043 ng*h/mL 7,222 ng*h/mL 
Over 8-fold 
worse 

 

 
316. As shown above, Compound 19 demonstrated an EC50 of 0.012 nM, 

while orforglipron and Compound 1 measured 0.044 nM and 0.094 nM, 

respectively. (EX1001, 201:1-27, Table 2; EX2080, ¶¶6-8.) The EC50 value of 

Compound 19 is thus more than 3-fold the EC50 of orforglipron and over 7-fold the 

EC50 value of Compound 1. (EX2080, ¶¶9-11.) These increases in EC50 indicate a 

significant improvement in potency. 

317. Compound 19 also demonstrates unexpectedly superior 

pharmacokinetics to Compound 1 and orforglipron following a single-dose 

subcutaneous injection. Compound 19 demonstrated an AUC0-696h of 234,473 
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ng*h/mL, while Compound 1 and orforglipron measured 60,272 ng*h/mL and 5,390 

ng*h/mL, respectively. (EX1001, 201:50-63, Table 3.) Additional data shows that 

Compound 19 has a superior clearance rate of 2.03 mL/min/kg compared to 7.27 

mL/min/kg for Compound 1. (EX2080, ¶¶9-11.) Compound 19’s Cmax was also 

superior to Compound 1’s, measuring at 2,603 ng/mL compared to 561 ng/mL, 

respectively. Thus, Compound 19’s AUC0-696h exceeds Compound 1 and 

orforglipron by over 3-fold and 43-fold, respectively.  

318. Compound 19 shows superior pharmacokinetic properties to 

orforglipron following a single-oral administration as well. Compound 19’s Cmax was 

4,460 ng/mL and AUC0-48h was 60,043 ng*h/mL. (EX1001, 201:31-202:50, Table 

4.) Orforglipron’s Cmax was 799 ng/mL and AUC0-48h was 7,222 ng*h/mL. (EX1001, 

201:31-202:50, Table 4.) Compound 19 demonstrated a Cmax more than 5-fold 

orforglipron’s and an AUC0-48h more than 8-fold orforglipron’s after a single-dose 

oral administration. (EX1001, 201:31-202:50, Table 4.)  

319. Compound 20 also shows superior pharmacokinetics to orforglipron in 

both a subcutaneous and oral dose. These results are summarized the table below. 

 Compound 20 Orforglipron 

EC50, (nm) 0.018 nm 
Over 2.4-fold 
greater 

0.044 nm 

Single Dose Subcutaneous Injection 
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AUC0-696h, ng*h/mL 77,688 ng*h/mL 5,390 ng*h/mL 

Single Dose Oral Administration 

Cmax, ng/mL 1,900 ng/mL 799 ng/mL 

AUC0-48h, ng*h/mL 16,982 ng*h/mL 7,222 ng*h/mL 

 
320. As shown above, Compound 20 demonstrated an EC50 of 0.018 nM, 

compared to 0.044 nM for orforglipron. (EX1001, 201:1-27, Table 2; EX2080, ¶¶6-

8.) The EC50 value of Compound 20 is almost 2.5-fold the EC50 of orforglipron. This 

increase in EC50 indicates a significant improvement in potency over orforglipron. 

321. Following the subcutaneous dose, Compound 20 measured an AUC0-

696h of 77,688 ng*h/mL, whereas orforglipron measured 5,390 ng*h/mL. (EX1001, 

201:50-63, Table 3.) Compound 20’s AUC0-696h exceeds orforglipron by over 14-

fold, evidencing superior subcutaneous pharmacokinetics. 

322. Following the oral dose, Compound 20’s Cmax was 1,900 ng/mL and 

AUC0-48h was 16,982 ng*h/mL. (EX1001, 201:31-202:50, Table 4.) Orforglipron’s 

Cmax was 799 ng/mL and AUC0-48h was 7,222 ng*h/mL. (EX1001, 201:31-202:50, 

Table 4.) Compound 20 thus demonstrated a Cmax more than 2-fold orforglipron’s 

and an AUC0-48h more than 2-fold orforglipron’s after a single-dose oral 

administration. (EX1001, 201:31-202:50, Table 4.) Compound 20 shows increased 

pharmacokinetics across all methods of administration. 
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323. Compound 65 shows improved pharmacokinetic results following a 

single-dose oral administration. Compound 65’s Cmax was 10,993 ng/mL and AUC0-

48h was 71,836 ng*h/mL. (EX1001, 201:31-202:50, Table 4.) Orforglipron’s Cmax 

was 799 ng/mL and AUC0-48h was 7,222 ng*h/mL. (EX1001, 201:31-202:50, Table 

4.) Compound 65 thus demonstrated a Cmax more than 13-fold orforglipron’s and an 

AUC0-48h more than 10-fold orforglipron’s after a single-dose oral administration. 

(EX1001, 201:31-202:50, Table 4.) 

324. I understand that Patent Owner measured the solubility of Challenged 

Compound 1 compared to Challenged Compound 65. (EX2081; EX2080, ¶¶12-13.) 

Higher solubility improves a compound’s druggability, increasing bioavailability 

and allowing for faster absorption. Based on Patent Owner’s experiments, 

Challenged Compound 1 has a solubility of 0.0587 mg/mL at pH 11, compared to a 

solubility of 6.650 mg/mL from Challenged Compound 65. (EX2081; EX2080, 

¶¶12-13.) Compound 65 thus shows an over 100-fold increase in solubility 

compared to Compound 1. This is a significant increase in solubility that may 

facilitate formulation and could offer advantages for pharmaceutical development of 

Compound 65 compared to Compound 1. 

325. Nothing in the prior art suggests that the substitutions made in the 

Challenged Compounds would lead to the superior potency and pharmacokinetic 

results discussed above. Su and Yoshino do not provide any potency data for 
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compounds with the modifications in the Challenged Compounds. Moreover, 

Yoshino and Kawai do not provide pharmacokinetic data for any compound other 

than orforglipron, and while Talele suggests cyclopropyl groups can affect the 

properties of a compound, it is not directed to orforglipron and does not suggest the 

significant improvement in pharmacokinetics shown by the Challenged Compounds. 

(EX1008; EX1004; EX1009.) Meng only provides potency data for its Compounds 

(II) and (III), compared to orforglipron and does not disclose any pharmacokinetic 

data for any compounds. (EX1029, [0186]-[0192].) Ren, on the other hand, does not 

disclose any potency data, and only provides pharmacokinetic data for five 

compounds compared to orforglipron, none of which have the same modifications 

as the Challenged Compounds. (EX1030, Table 30.) Neither Meng nor Ren would 

suggest that the modifications made in the Challenged Compounds would result in 

any superior potency or pharmacokinetic properties. 

326. I further understand that the Patent Owner is developing a drug named 

ASC30 for treatment of obesity. (EX2022.) Furthermore, the ’236 Patent’s claims 

cover ASC30. (EX2066). ASC30 has demonstrated safety and efficacy data in Phase 

1 and 2 clinical trials, including a 6.5% mean reduction in body weight after just 28 

days of treatment. (EX2023; EX2022, 2.) ASC30’s recent Phase 2 trial also shows 

good tolerability. (EX2042, 1.) Over a 13-week study, only 22-30% of patients 

reported vomiting. (EX2042, Table 1.) ASC30 also had promising GI tolerability 
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profiles for nausea, diarrhea, and constipation. (EX2042.) While early, these results 

are positive indicators for ASC30’s safety and efficacy and consistent with the 

superior properties demonstrated by the preclinical data in the ’236 Patent.  

327. Moreover, I understand that Ascletis is pursuing ASC30 in both a once-

daily oral dosing regimen and a once-monthly subcutaneous dosing regimen. 

(EX2042.) The superior potency and pharmacokinetics seen in the Challenged 

Compounds likely enable that flexibility in dosing regimen, which I understand is 

not being pursued with orforglipron.  

2. Failure of Others 

328. In my opinion, the difficulty of achieving a small-molecule GLP-1R 

agonist for oral administration like the compounds disclosed in the ’236 Patent is 

underscored by the efforts and failure of others in the field. 

329. Many companies are currently developing non-peptide GLP-1R 

agonists for oral administration. Before the current generation of GLP-1 receptor 

agonists, others had also failed to create non-peptide GLP-1 receptor agonists. In 

2007, scientists at the Institute of Materia Medica in Shanghai discovered a non-

peptidic GLP-1R agonist, titled Boc5. (EX2067, 7-8.) Boc5 never moved to clinical 

development due to low bioavailability and poor pharmacokinetics. (EX2067, 7-8; 

EX2046, 4.) After performing SAR studies, which expectedly improved on Boc5’s 

potency, the new drug’s properties still did not prompt development. (EX2046, 4.)  
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330. A trio of Pfizer programs developing small-molecule GLP-1R agonists 

were discontinued after at least a Phase 1 clinical trial. Pfizer’s lotiglipron was 

discontinued after discovering concerning “transaminase elevations” in Phase 1 and 

Phase 2 studies. (EX2048.) Transaminases are enzymes created by damaged liver 

cells. An elevation in transaminase levels indicates liver stress. In the Phase 2 study, 

elevated transaminase levels were observed in “6.6% and 6.0% of participants on 

lotiglipron in the T2D and obesity cohorts, respectively, compared with 1.6% on 

placebo in the obesity cohort.” (EX2049, Abstract.) 

331. In addition to lotiglipron, Pfizer also advanced danuglipron to Phase 2 

clinical trials and expected to begin Phase 3 testing. (EX2050.) Instead, Pfizer also 

discontinued danuglipron after a “potential drug-induced liver injury” occurred. 

(EX2050, 1.)  

332. Finally, Pfizer discontinued its third GLP-1R agonist, PF-06954522, 

after reviewing data from their Phase 1 study. (EX2051.)  

333. Companies have continued to invest significant capital and effort into 

developing small molecule GLP-1R agonists but none have yet received FDA 

approval.  
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In my opinion, Petitioner and Dr. Pirrung have failed to show that any claim 

of the challenged patent is unpatentable in light of the prior art asserted. 

I hereby declare that all statements made herein of my own knowledge are 

true and that all statements made on information and belief are believed to be true, 

and further that these statements were made with knowledge that willful false 

statements and the like so made are punishable by fine or imprisonment, or both, 

under 18 U.S.C. § 1001. 

Dated: March 5, 2026 Respectfully submitted, 
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