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I, Phil S. Baran, declare as follows:

1. I have been retained by Procopio, Cory, Hargreaves and Savitch, LLP,
counsel for Petitioner Shanghai Hongene Biotech Corporation (“Hongene”), to
analyze and offer my expert opinions in support of Hongene’s Petition for Inter
Partes Review of U.S. Patent No. 8,541,569 (“the ’569 Patent”). I am being
compensated for my work on this matter at my standard hourly billing rate of
$750/hr. My compensation does not depend in any way on my opinion or the
outcome of this matter.

I. INTRODUCTION

A. Education, Experience, and Qualifications

2. I graduated from New York University in 1997 with a B.S. with Honors
in Chemistry. After college, I obtained a Ph.D. in Chemistry in 2001 from The
Scripps Research Institute (“Scripps”), where 1 worked under Professor K.C.
Nicolaou. After that, I did a National Institute of Health (“NIH”) Postdoctoral
Fellowship at Harvard University from 2001-2003, where I worked under Professor
E.J. Corey.

3. I started teaching at Scripps in June 2003 as an Assistant Professor of
Chemistry. In July 2006, I earned tenure at Scripps and became an Associate
Professor of Chemistry. 1 was promoted to Professor of Chemistry in June 2008.

Since January 2013, I have held the Darlene Shiley Chair in Chemistry at Scripps. 1
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have also been a Member of the Skaggs Institute for Chemical Biology since April
2009.

4. My work has been recognized by leaders in industry and the academia.
For example, between 2005 and 2006, I won the Pfizer Award for Creativity in
Organic Synthesis, the Eli Lilly Young Investigator Award, the AstraZeneca
Excellence in Chemistry Award, the DuPont Young Professor Award, the Roche
Excellence in Chemistry Award, the Amgen Young Investigator Award, and the
GlaxoSmithKline Chemistry Scholar Award.

5. I have also taught short courses in heterocyclic chemistry at Celgene
and Genentech. My class on this topic is on YouTube and has garnered thousands
of views; for many biotech companies, my class is a required part of their onboarding
material for new hires. In 2012, I was named a Fellow of the American Association
for the Advancement of Science. In 2013, I was named both as a MacArthur Fellow
and as a Fellow of the Royal Society of Chemistry (“RSC”), and won the RSC
Synthetic Organic Chemistry Award. I was named as a Member of the American
Academy for Arts and Sciences in 2015 and as a Member of the National Academy
of Sciences in 2017. In 2022, I received an RSC Horizon Prize for my work on
oligonucleotide synthesis.

6. I have published over 250 peer-reviewed articles relating to synthetic

chemistry. I am named as an inventor on more than a dozen United States patent
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applications, eight of which have been granted and issued to date. I have authored

six book chapters, and am an author of The Portable Chemist’s Consultant: A

Survival Guide for Discovery, Process, and Radiolabeling.

7. I have published papers relating to oligonucleotide synthesis (see, e.g.,

Huang, et al., A P(V)-Platform for Oligonucleotide Synthesis, Science (2021) 373,

1265-1270) and to DNA encoded libraries (see, e.g., Flood, et al., DNA Encoded

Libraries: A Visitor's Guide, Isr. J. Chem. (2020) 60, 268-280; Flood, et al.,

Expanding Reactivity in DNA-Encoded Library Synthesis via Reversible Binding

of DNA to an Inert Quaternary Ammonium Support, J. Am. Chem. Soc. 2019, 141,

9998-10006).

8. I have delivered more than 400 lectures nationally and internationally
on topics relating to synthetic organic chemistry, as plenary, keynote, or named
lecturer. Many of those lectures have been on the topic of oligonucleotide synthesis.

9. I have served as an NIH Study Section Member and on several
Scientific Advisory Boards. I have also consulted with several companies, including
Bristol-Meyers Squibb, DuPont, Teva, AstraZeneca, and Gilead. I served as an
Editor of the Journal of the American Chemical Society from 2016-2020, and
currently serve on the editorial advisory board of numerous journals including ACS

Medicinal Chemistry Letters.
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10. I have co-founded four companies, including two that focus on
oligonucleotide therapeutics: Elsie Biotechnologies (2021), and PolyARNA (2022).
I am currently on the scientific advisory board of Nutcracker Therapeutics, another
oligonucleotide-focused company.

11.  As aresult of my education and experience, I am deeply familiar with
the field of synthetic organic chemistry, including oligonucleotide synthesis, and the
motivations and decision-making of people of ordinary skill in this field. In
particular, I have mentored students and postdoctoral scholars in the art of
oligonucleotide synthesis and have consulted with numerous companies in this area.

12. My curriculum vitae, which includes a list of my prior publications, is
attached hereto as Appendix A.

B.  Materials Considered

13.  In undertaking the analysis and forming the opinions set forth in this
declaration, I have drawn upon my knowledge and experience, and considered the
materials which are referenced throughout this declaration, which I have endeavored
to enumerate in a list attached hereto as Appendix B.

II. SUMMARY OF OPINIONS

14. Claim 1 of the ’569 Patent is invalid as anticipated by Aerschot, a paper

published by Arthur Van Aerschot and others entitled “3’-Fluoro-2’,3’-dideoxy-5-

chlorouridine: Most Selective Anti-HIV-1 Agent among a Series of New 2’- and 3°-
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Fluorinated 2’°,3’-Dideoxynucleoside Analogues™, J. Med. Chem 1989, 32, 1743-
1749 (Ex. 1004).

15. Claim 2 of the ’569 Patent is also invalid as anticipated by Aerschot
(Ex. 1004).

III. LEGAL BASES OF OPINIONS FORMED

16. The legal bases of my opinions are set forth in this section of my
declaration, which is not intended to be an exhaustive summary of such bases.
Rather, such bases may also be set forth in the other sections of this declaration.

17. I am not an attorney, but counsel for Petitioner has informed me of the
following legal principles regarding claim construction and patent invalidity, which
I have followed for my analysis.

A.  Level of Ordinary Skill in the Art

18. I have been informed that both the 569 Patent and the prior art are to
be understood from the perspective of a hypothetical “Person of Ordinary Skill in
the Art” at the time of the purported inventions claimed in the ’569 Patent (“POSA”).
The ’569 Patent claims priority to a provisional patent application filed on
September 6, 2008. I have been asked to treat this date as the time of the purported
inventions claimed in the 569 Patent.

19. I have been informed that the factors that may be considered to

determine the level of ordinary skill in the art include: (a) the type of problems
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encountered in the art; (b) prior art solutions to those problems; (¢) the complexity
or sophistication of the technology in the art; (d) the education level and experience
of active workers in the field of art; and (e) the pace of change, development, and
innovation in the field of art. 1 have also been informed that not every factor is
necessarily present in every case, and that a review of the prior art would shed light
on factors (a), (b), (¢), and (e). I have been informed that a POSA is further presumed
to have been aware of all relevant prior art.

20. Both the ’569 Patent and the relevant prior art relate to reverse RNA
oligonucleotide synthesis using reverse phosphoramidite chemistry. I am familiar
with the state of the art in this field at the time of the purported inventions claimed
in the *569 Patent.

21. In my opinion, a POSA would have had a Ph.D. (or equivalent degree)
in organic or medicinal chemistry, and 2 to 3 years of post-graduate work experience
in medicinal chemistry, synthetic organic chemistry, and nucleic acid chemistry,
including the development of oligonucleotide therapeutics, diagnostics, or building
blocks. Alternatively, someone who had at least three years of work experience in
these fields, and who had gained a thorough understanding of the development of
nucleic acid-based materials, would also have qualified as a POSA with a Bachelor’s
or Master’s degree in organic chemistry or medicinal chemistry. As of September 6,

2008, I was a person of at least ordinary skill in the art as set forth above.
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B. Claim Interpretation

22. I have been informed that patent claims are to be interpreted from the
perspective of a POSA. T have also been informed that the words of a patent claim
are generally given their ordinary and customary meaning to a POSA in view of the
context of the claims and the intrinsic evidence, i.e., the patent specification and the
prosecution history of the 569 Patent. I have read and analyzed the claims of the
’569 Patent from this perspective.

23. 1 have been further informed that extrinsic evidence, €.g., prior art
publications and expert testimony, may be considered to understand a patent claim,
but cannot be used to contradict an interpretation thereof which is unambiguous in
view of the intrinsic evidence.

C. Anticipation

24. I have been informed that a claimed invention is anticipated (and thus
invalid) if the claimed invention was patented or described in a printed publication
more than a year before the effective filing date, which as noted above is September
6, 2008.

25. Thave also been informed that for a claimed invention to be anticipated,
each and every element of the patent claim must be disclosed either expressly or

inherently in a single prior art reference.
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26. Ihave been informed that a prior art reference that expressly anticipates
a claimed invention is presumed to be enabling, i.e., that the prior art reference would
have enabled a POSA to make the claimed invention without undue experimentation.

27. 1 have been informed that in considering whether a prior art reference
is enabling for purposes of anticipation, at least the following factors can be
considered: (a) the quantity of experimentation that would be required, (b) the
amount of direction or guidance provided, (c) the presence or absence of working
examples, (d) the nature of the invention, (e) the state of the art, (f) the relative skill
of those in the art, and (g) the predictability or unpredictability of the art.

28. I'have been informed that a prior art reference need not disclose utility
to be anticipatory of a claimed compound.

29. I have also been informed that if the patent claim covers a genus of
compounds, a prior art reference disclosing a species within that genus can anticipate
the whole claim.

30. I have been informed that claim language presented in the claim as
“optionally” present in the claimed invention is not limiting, and that such optional
claim limitations accordingly need not be disclosed in the prior art for that prior art

to anticipate the claim.
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IV. OVERVIEW OF THE FIELD & THE STATE OF THE ART AS OF
THE EARLIEST PRIORITY DATE OF THE °569 PATENT

32.  In this section, I provide some general background regarding the state
of the art and its standard nomenclature. Everything in this section was part of the
general knowledge of a POSA before the priority date of the *569 Patent.

33.  The structural depiction of organic molecules is a standardized and
concise way to communicate the molecular structure of organic compounds. This
representation involves the use of lines and letters to represent atoms and bonds, R
groups to represent variation in substitution, ring structures, and implied carbons and
hydrogens. By understanding the basics of structural depictions of organic
molecules, chemists can communicate and understand the molecular structure of
organic compounds.

34.  The structural depiction of organic molecules typically involves the use
of lines and letters to represent atoms and bonds. In this representation, the carbon
atoms can be represented by the letter C, while hydrogen atoms are represented by
the letter H. Other atoms, such as nitrogen (N), oxygen (O), and sulfur (S), are also
commonly represented using their elemental symbols.

35. Lines are used to represent chemical bonds between atoms. A single
line (-) represents a single bond, while a double line (=) represents a double bond.

Triple lines (=) represent a triple bond.
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36. To further simplify the rendering of chemical structures, carbons are
implied at the intersection of two bond lines. Further, where all available bonds to a
carbon are not depicted, it is implied that the undepicted bonds are bonds to hydrogen
atoms. For example, below are two depictions of the same compound. The depiction
on the left expressly shows all carbons and hydrogens. The depiction on the right

uses implied carbons and hydrogens:

H
H l?' (lz/H H same
~c”~ \Ci structure
H\(I: (I)H
H” >C7 1 H
H T H
H

37. To efficiently describe a family of compounds that have some shared
structure but whose members differ with respect to certain substitutions in specific
locations, chemists conventionally use the placeholder symbol “R,” and separately
identify the different atoms or groups of atoms that R may symbolize. When it is
desired to depict more than one variable location for a given shared structure,
chemists may employ superscripts for R, such as R!, R?, etc.

38. Ring structures are commonly found in organic compounds. In the
structural depiction of ring structures, a circle is used to represent the ring, and the

atoms are placed along the circumference of the circle. If the ring contains multiple
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atoms, lines are used to connect the atoms in the ring. If the ring is a benzene ring, a
hexagon is used to represent the ring, with alternating double bonds.

39. Chemical nomenclature is the systematic way of naming chemical
compounds based on their molecular structure. It provides a standardized way for
chemists to communicate and distinguish between different compounds. The basic
principles of chemical nomenclature involve the use of prefixes and suffixes to
describe the substituents present in the compound, the location of substituents on a
ring or chain, and the bonding arrangement between atoms. Complicated names for
organic compounds are constructed by first identifying the longest carbon chain
present and using a prefix to indicate the number of carbon atoms in the chain. The
substituents present on the chain are then named using appropriate prefixes, with
their location on the chain indicated by a number. The suffix is then added to indicate
the functional group present in the compound. Overall, chemical nomenclature is an
important tool for chemists to communicate and understand the molecular structure
of compounds. The International Union of Pure and Applied Chemistry (IUPAC) is
responsible for establishing and maintaining the standard naming system for
chemical compounds.

40.  Stereochemistry is the study of the three-dimensional arrangement of
atoms in molecules and how it affects their properties and behavior. One of the most

important concepts in stereochemistry is chirality, which refers to the property of a
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molecule that is non-superimposable on its mirror image. This means that a chiral
molecule exists in two mirror-image forms, known as enantiomers.

41. The structural depiction of stereochemistry involves the use of three-
dimensional models, such as Fischer projections and Newman projections, to
represent the spatial arrangement of atoms in a molecule. A Fischer projection is a
flat representation of a chiral molecule, with the carbon chain drawn vertically and
horizontal lines indicating bonds that project out of the plane of the paper and into
the plane of the paper, respectively. A Newman projection is a representation of a
molecule viewed along the bond axis between two atoms, with one atom in the front
and the other in the back.

42. In addition to the use of three-dimensional models to represent
stereochemistry, chemists also use two-dimensional representations that convey the
same information. These 2D representations include the use of wedges and dashed
or squiggly lines (such as §{ ) to indicate the spatial arrangement of atoms in a
molecule. A wedge is used to indicate that the bond projects out of the plane of the
paper or screen towards the viewer, while a dashed line is used to indicate that the
bond projects into the plane of the paper or screen, away from the viewer. A squiggly
line indicates that the bond could project toward or away from the viewer. By using
wedges, dashed lines, and squiggles, chemists can convey a molecule's 3D structure

in a 2D representation, which is more convenient for drawing and interpreting

12 Shanghai Hongene Exhibit 1003



chemical structures. These 2D representations are commonly used in textbooks,
scientific papers, and chemical databases, making them a crucial tool in chemical
communication and research.

43. In chemical names, stereochemistry is often expressed using symbols
such as a, B, D, and L. The a and B symbols are used to indicate the orientation of
substituents on a cyclic molecule. If the substituent is oriented towards the ring's
convex side, it is labeled o, while if it is oriented towards the concave side, it is
labeled . The D and L symbols are used to indicate the absolute configuration of
chiral molecules.

44.  Another important concept in stereochemistry is stereoisomerism,
which refers to the existence of different isomers that have the same molecular
formula and connectivity but differ in their spatial arrangement of atoms.
Stereoisomers can be further classified into enantiomers, which are mirror-image
isomers, and diastereomers, which are non-mirror-image stereoisomers.

45.  Synthetic organic chemistry is the field of chemistry that focuses on the
preparation of organic compounds through chemical reactions. Synthetic organic
chemists use a variety of techniques to carry out chemical reactions, and analytical
techniques to monitor the reactions and purify the products. As of the priority date

there were an array of well-developed synthetic and analytical techniques well-
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known to and routinely used by a POSA. Below is a brief discussion of several such
techniques.

46. One common technique used in synthetic organic chemistry is
refluxing. Refluxing is a process in which a reaction mixture is heated to its boiling
point under constant stirring, and the resulting vapor is condensed and returned to
the reaction vessel. Refluxing is useful for reactions that require prolonged heating,
as it allows for continuous boiling and prevents the reaction mixture from boiling
dry.

47. Thin-layer chromatography (TLC) 1is another commonly used
technique in synthetic organic chemistry. TLC is a separation technique that
separates the components of a mixture based on their polarity. A small amount of
the mixture is spotted onto a stationary phase, which is a thin layer of an adsorbent
material such as silica gel or alumina, and then developed using a mobile phase,
which is a solvent that moves up the stationary phase via capillary action. The
components of the mixture are separated based on their different affinities for the
stationary and mobile phases, and can be visualized using UV light or a staining
agent.

48.  After a reaction has been completed, the product is usually purified by
column chromatography. Column chromatography is a separation technique that

separates the components of a mixture based on their different affinities for a
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stationary phase and a mobile phase. The stationary phase is usually a solid
adsorbent material such as silica gel, while the mobile phase is a solvent that is
passed through the column. The components of the mixture are separated based on
their different affinities for the stationary and mobile phases, and are eluted from the
column in order of decreasing polarity.

49. In addition to these techniques, chemists use a variety of analytical
techniques to characterize and identify the products of chemical reactions. These
techniques include melting point analysis, which is used to determine the melting
point of a compound and is useful for identifying and characterizing organic solids;
UV analysis, which is used to measure the absorption of ultraviolet light by a
compound and is useful for determining the presence of conjugated systems in
organic compounds; and various types of nuclear magnetic resonance (NMR), which
are used to determine the structure and purity of organic compounds by analyzing
their nuclear magnetic resonance spectra. Finally, elemental analysis is used to
determine the elemental composition of a compound, and can be useful for verifying
the purity of a compound or determining its empirical formula.

50. Nucleotides are the molecular building blocks of deoxyribonucleic acid
(“DNA”) and ribonucleic acid (“RNA”). DNA and RNA are nucleic acids, which

are macromolecules that store genetic information and enable protein production.
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DNA and RNA are typically made up of millions of nucleotides bound together in a
long chain.

51. DNA is made up of a complementary pair of nucleotide chains that coil
around each other in the famous “double helix” three-dimensional configuration.
The two chains of a DNA macromolecule are connected to one another by bonds
between complementary subunits called “nucleobases,” or more simply “bases.”

Below is Figure 1, which is a general depiction of the basic structure of DNA:

DNA
N Me
Base Pairs N// HN_"H_"O\
N----H----N

N>~/ 77/ N
(] (0] F
T 1
N o ! 1 . .
" Watson-Crick Adenine Thymine
R
R _—N H
! = 0--H--N

Ve e e
NQ( P/NF

HN----#----0

Guanine Cytosine

Figure 1: Basic Structure of DNA
52.  RNA is a single chain of nucleotides, as opposed to a complementary
pair of chains.
53.  Nucleotides, in turn, have identifiable substructures. Figure 2 below
depicts the substructures of a generalized nucleotide, and identifies the chemical

bonds between those substructures:
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Me%x < f) ﬁx </ A

Thymine  Adenine Cytosine  Guanine Uracil
DNA

DNA & RNA RNA

Base Bases Base

Deoxyribose (0N P/ Ribose
(in DNA) PO (in RNA)
HO o_§
Phosphate group

Figure 2: Nucleotide Substructure
54.  As shown above, nucleotides are made up of three substructures: (1) a
five-carbon sugar ring, i.e., “deoxyribose” in DNA and “ribose” in RNA; (2) a
“phosphate group,” and (3) one of four major “nucleobases.”
55. There are four major species of nucleobases in DNA: adenine (“A”),
thymine (“T”), cytosine (“C”), and guanine (“G”). RNA contains uracil (“U”)
instead of thymine, so the four major nucleobases in RNA are A, C, G, and U.!

Figure 2 above depicts the chemical structure of each nucleobase; adenine and

! The four major nucleobases for DNA and RNA, respectively, are often referred to

as “canonical” nucleobases. There are other “non-canonical” nucleobases.
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guanine are “purines” with a double ring structure, while cytosine, thymine, and
uracil are “pyrimidines” which each has a single ring structure.

56. Chemists use standard numbering to identify positions of each carbon
atom (“‘C”) in the five-carbon sugar ring of a nucleotide. As shown in Figure 2 above

(130 B3

and in Figure 3 below, these numbered positions are given prime (“'”’) designations
to distinguish them from the numbered positions on the ring(s) of the attached
nucleobase. This numbering is employed in standard chemical nomenclature to

identify the locations of bonds between the component parts of the molecule being

named.

he 5’ end Backbone

4—‘\Phosphodiester
v linkage

The 3’end ¢

Figure 3: Exemplary Oligonucleotide Structure
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57.  Oligonucleotides are relatively short nucleotide chains, generally a few
hundred or fewer nucleotides. “Oligo” is Greek for “few” or “small.” They have the
same general structural features as DNA and RNA discussed above.
Oligonucleotides have many important uses in research, genetic testing, forensics,
diagnostics, and therapeutics.

58. The sugar rings and nucleobase rings of nucleotides have reactive
hydroxyl (-OH) and amine (-NH;) functional groups, which tend to engage in
undesirable side reactions during oligonucleotide synthesis. Thus, chemists have
long found it useful to modify nucleotides by shielding these groups with “protecting
groups” during synthesis, and then converting them back into -OH or -NH; (i.e.,
“deprotecting” these groups) when appropriate, for example, after the formation of
the desired oligonucleotide sequence.

59.  Modern oligonucleotide synthesis employs molecules called nucleoside
phosphoramidites (also called nucleoside amidites or simply “phosphoramidites”)
to provide longer and better controlled oligonucleotide sequences with higher yields
and greater purity. A nucleoside is just a nucleotide without its phosphate group.

60. A phosphoramidite is characterized as a phosphorus atom in its P(III)-
oxidation state having three substituents: one substituted amine group and two
oxygen-containing functional groups. Of the two oxygen-containing functional

groups, one is usually a protecting group and the other is attached to a nucleoside.
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Phosphoramidites are highly reactive. Since their discovery, this high reactivity has
led to their widespread adoption and optimization as key reagents in oligonucleotide
synthesis.

61. Oligonucleotide synthesis takes advantage of the directionality of
oligonucleotides, to build nucleotides in the 3'—=5" direction traditionally, but also
in the “reverse” 5'—3" direction, as in the *569 patent.

62. Reverse oligonucleotide synthesis refers to the process of synthesizing
oligonucleotides in the 5' — 3' direction, which is opposite to the traditional 3' — 5'
direction. While the traditional 3' — 5' direction has been the standard in
oligonucleotide synthesis for many years, there are several advantages to using
reverse oligonucleotide synthesis.

63. One advantage of reverse oligonucleotide synthesis is the ability to
synthesize longer oligonucleotides. The traditional 3' — 5' direction can be limited
in its ability to synthesize longer oligonucleotides due to the buildup of protecting
groups that are needed to prevent unwanted reactions. In reverse oligonucleotide
synthesis, the protecting groups can be selectively removed as the oligonucleotide is
synthesized, allowing for the synthesis of longer oligonucleotides.

64. Another advantage of reverse oligonucleotide synthesis is the ability to
introduce modified nucleotides at the 5' end of the oligonucleotide. Modified

nucleotides can be useful in a variety of applications, such as in the development of
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therapeutics or in the construction of DNA-based nanomaterials. By synthesizing
the oligonucleotide in the 5' — 3' direction, modified nucleotides can be incorporated
at the 5' end of the oligonucleotide without interfering with the protecting groups
needed for traditional 3' — 5' synthesis.

65. Reverse oligonucleotide synthesis can also be advantageous in
situations where the 3' end of the oligonucleotide is difficult to access or modify. In
traditional 3' — 5' synthesis, modifications to the 3' end of the oligonucleotide can
be challenging due to steric hindrance from the protecting groups. By synthesizing
the oligonucleotide in the 5' — 3' direction, modifications to the 3' end can be made
more easily.

V. THE ’569 PATENT
A.  Overview of the 569 Patent

66. The ’569 Patent 1s entitled Phosphoramidites for Synthetic RNA In the

Reverse Direction, Efficient RNA Svynthesis and Convenient Introduction of 3’-End

Ligands, Chromophores and Modifications of Synthetic RNA. It claims priority to

provisional patent application No. 61/191,065 filed on September 8, 2008, which is
the earliest priority date claimed for the *569 Patent.
67. The ’569 Patent contains 32 claims, of which claims 1, 2, and 22 are

independent. In general, claims 1-21 are directed to chemical compounds used to
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synthesize short strands of RNA called “oligonucleotides” and claims 22-32 are
directed to methods of preparing oligonucleotides.

68. The specification emphasizes the utility of the disclosed compounds
and methods for reverse RNA oligonucleotide synthesis, i.e., synthesis that proceeds
in the 5°—3’ direction, rather than the traditional 3°—5’ direction. (Ex. 1001 at 1:63-
2:15))

B.  Prosecution History of the 569 Patent

69. I have reviewed the prosecution history of the application that matured
into the ’569 patent, with particular attention to claims 1 and 2. The patent
application that eventually issued as the *569 Patent was filed on February 19, 2010.
In the course of prosecution, original claims 1 and 2 of the application were rejected
as obvious over certain prior art, amended in response, and ultimately issued as
claims 1 and 2, respectively, of the *569 patent.

70.  The original claims 1 and 2 (among others) were rejected as obvious
over Lin, Ogilvie, and Aramini. (Ex. 1002 at PDF page 527 of 626.)

71.  In response, the applicants cancelled some claims, amended claims 1
and 2 (among others) in various ways, and argued against the rejections. (Ex. 1002
at PDF pages 542-571 of 626.)

72.  The examiner thereafter allowed the claims. (Id. at 585.)
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VI. CHALLENGED CLAIMS & STATUTORY GROUNDS

A. Claim 1 of the 569 Patent is Anticipated by Aerschot.

74.  In my opinion, Claim 1 of the ’569 Patent is anticipated by a journal
article published in 1989 by Aerschot, et al., entitled 3’-Fluoro-2’,3’-dideoxy-5-
chlorouridine: Most Selective Anti-HIV-1 Agent among a Series of New 2’- and 3’-
Fluorinated 2’,3’-Dideoxynucleoside Analogues, J. Med. Chem 1989, 32, 1743-
1749 (“Aerschot™). (Ex. 1004.)

75.  According to the information contained in Aerschot itself, Aerschot
was published in 1989. On each page of Aerschot, the 1989 year of publication
appears in the header, which is a conventional way for a scientific article to provide
a standard way to cite the article. The first page of Aerschot also bears a copyright
date of 1989. As indicated in Aerschot, the article was published in the Journal of
Medicinal Chemistry, which a POSA would have known was a well-established,
well-known, and reputable publication by the American Chemical Society (“ACS”).
A POSA would have recognized ACS as a well-known and reputable professional
society. Accordingly, Aerschot indicates on it face to a POSA that Aerschot was
publicly available and accessible to the public no later than 1989.

76.  Because Aerschot was published and publicly accessible by 1989,
more than one year before the earliest claimed priority date of the 569 patent, I

understand it is prior art to the *569 patent.
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77. More specifically, Aerschot expressly disclosed two compounds
(among others) as part of a detailed synthesis. Each of those two compounds
disclosed by Aerschot independently anticipates a separate species of Claim 1 of the
’569 Patent.

1. Aerschot Compound 12a Anticipates Claim 1
(1) Aerschot Compound 12a Discloses the 1-(2-Fluoro-2,3-

dideoxy-p-D-threo-pentofuranosyl)thymine Species of
Claim 1.

78. Claim 1 of the ’569 Patent recites, in pertinent part, as follows, with
portions that feature in my analysis of anticipation emphasized in bold® and

truncations explained in bracketed italics:

A compound of Formula Ia or 1b:

(Ib)

0

or a salt thereof, wherein:

Jis H,

2 A Certificate of Correction for the 569 patent provided two changes to the

language of claim 1. Both of those changes are reflected in the recitation below.
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wherein ; indicates where J is attached to the O atom;

[RY, R?, R3, and Q limitations not applicable when J is H]

R*is a -halo, —R>, —NRR® —OR’, —SR!°, or 2'-blocking group;

or when Structural Formula Ia or Ib is:

{11y

(111}

R RS

wherein R* is further selected from O—Si(R!!); or O—CHy—
SI(I{1 1)3;

or when Structural Formula Ia or Ib is:

(V)
4
0 R

)]

R

R* is further selected from —OC(=0)R'2;

[R® limitation not applicable when R* is a -halo]

R%is —H or —O—Z;

[R7, R8 R® R R R!2and Z limitations not applicable when J is H,
R*is a -halo, and R® is —H]
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B"is hydrogen or an optionally substituted nucleobase optionally
functionalized at each exocyclic amine with an amine protecting
group, wherein the nucleobase is selected from:

N6,N6-dimethyl adenine, -- N-1-methyladenine --, 7-deazaadenine,
7-deaza-8-azaadenine, 3-deazaadenine, ethenoadenine, isoguanine,
N1-methylguanine, 7-i0do-7-deazaguanine, 7-deaza-7-iodoadenine,
7-deaza-7-10do-6-oxopurine, 5-iodo-5-methyl-7-deazaguanine, 7-
deazaguanine substituted with —C=C(CH,),s-pthlamide, 7-deaza-8-
azaguanine, 8-methylguanine, 8-bromoguanine, 8§-aminoguanine,
hypoxanthine, 6-methoxypurine, 7-deaza-6-oxopurine, 6-oxopurine,
2-aminopurine, 2,6-diaminopurine, 8-bromopurine, 8-aminopurine,
8-alkylaminopurine, 8-alkylaminopurine, thymine, N-3 methyl
thymine, 5-acetoxymethylcytosine, 5-azacytosine, isocytosine, N-
4(C;-Cg)alkylcytosine, N-3(C;-Ce)alkylcytidine, S-propynylcytosine,
5-10do-cytosine, 5-(C;-Ce)alkylcytosine, 5-aryl(C,-Ce)alkylcytosine,
5-trifluoromethylcytosine,  5-methylcytosine,  ethenocytosine,
cytosine and uracil substituted with —CH=CH—C(=0O)NH(C;-
Ce)alkyl, cytosine and wuracil substituted with —C=C—CH,-
phthalimide, NH(C;-Ce)alkyl, 4-thiouracil, 2-thiouracil, N3-
thiobenzoylethyluracil, 5-propynyluracil, 5-acetoxymethyluracil, 5-
fluorouracil, 5-chlorouracil, 5-bromouracil, 5-iodouracil, thiouracil,
N-3-(C;-Cg)alkyluracil, 5-(3-aminoallyl)-uracil, 5-(Cs-
Ce)alkyluracil, 5-aryl(C,-Ce)alkyluracil, 5-trifluoromethyluracil, 4-
triazolyl-5-methyluracil, 2-pyridone, 2-oxo-5-methylpyrimidine, 2-
oxo0-4-methylthio-5-methylpyrimidine, 2-thiocarbonyl-4-0x0-5-
methylpyrimidine, and 4-0xo0-5-methylpyrimidine;

wherein any substitutable nitrogen atom within the nucleobase or on
the exocyclic amine is optionally substituted with
fluorenylmethyloxycarbonyl; —C(=0)OPh; —C(=0)(C;-C¢)alkyl;
—C(=0)CH,CH,;CH=CH,; —C(=0)(C,-C,¢)alkylene-C(=0)OH;
—C(=0)(C,-Cj¢)alkylene-C(=0)O(C;-Ce)alkyl; =CR3N(C;-
Ce)alkyl),; —C(=0)—NR*—(CH,),.16NR3C(=0)CF;; —C(=0)—
(CH,)1.16NR¥*C(=0)CF3; —C(=0)—NR?3(CH,);.1sNR*C(=0)-
phthalimide; —C(=0)—(CH>);.16-phthalimide; and
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o]

A

wherein any substitutable oxygen atom within the nucleobase is
optionally substituted with —C(=0)N(C;-Cealkyl), or —
(=O)N(phenyl),.

(Ex. 1001 at 111:22-114:33 (emphases added).)

79. Claim 1 encompasses a group of compounds, the members of which
differ with respect to the identity of certain variable substituents.

80. For compound Ia, there are four variable substituents, identified as “J,”
“R4,” “RS,” and “B"”, respectively. The wavy lines representing the bonds between
the ribose ring structure on the one hand, and either the R* group or the B" group, on
the other hand, indicate the 2’-functionality or relevant nucleobase, respectively,
with all possible stereochemical permutations. This is conveyed in the specification,
which indicates that the structure of compound la covers several different
stereochemical permutations. (Ex. 1001 at 33:5-67.)

81. One compound claimed by claim 1 is the compound of Formula Ia
wherein J is H (hydrogen), R* is a -halo, R® is —H (hydrogen), and B" is “an

optionally substituted nucleobase optionally functionalized at each exocyclic amine
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with an amine protecting group, wherein the nucleobase is...thymine.” (Id. at
113:42-57.)

82. A POSA would have immediately appreciated that the “R* is a -halo”
limitation can be satisfied by a fluorine atom. A ‘“-halo” refers to a halogen atom.
This has long been standard chemical nomenclature. Fluorine is a halogen atom. By
longstanding conventional chemical nomenclature, a fluorine atom is represented by
“F” in a chemical structure or by “fluoro” in a chemical formula. The specification
acknowledges that fluoro is a halogen. (ld. at 41:8-10 (“For example, modification
can include attachment of halogen (such as fluoro, chloro, bromo, or i0do)...”).)

83.  The B" limitation in claim 1 can be satisfied by thymine, which is listed
in the claim as one of the nucleobases that can be selected. Thymine is a nucleobase.

As noted above, the structure of thymine is:

H,C

84. Claim 1 does not require the nucleobase to be substituted or
functionalized at each exocyclic amine, and does not require any substitutable
oxygen atom within the nucleobase to be substituted with —C(==0O)N(C,;-Csalkyl),
or —C(==O0O)N(phenyl),. According to the claim, each such substitution and

functionalization is only optional. This optional nature of substitution and
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functionalization is further confirmed by the recitation of thymine as one of the
nucleobases that can satisty the B" limitation. Thymine is listed as such, even though
it is not substituted and does not have an exocyclic amine, let alone an amine
protecting group.

85. Also, according to Claim 1, regardless of the stereochemical
configuration of Formula Ia (or Ib), R* can be satisfied by “a -halo.” Claim 1 also
provides alternatives for R* when Formula Ia (or Ib) has the stereochemical
configurations depicted by structures II, III, IV, and V in the claim. For example,
Claim 1 provides that “or when Structural Formula Ia or Ib is (IV)...or (V) [as
pictured the claim], R*is further selected from —OC(==0)R!2.” (Id. at 112:46-64.)
A POSA would understand that Claim 1 does not require R* to be “—OC(==0)R!*”
when Formula Ia or Ib are in configuration (IV) (or (V)), because this claim phrase
is presented as an “or” alternative, and because, as noted above, Claim 1 also permits
R* to be “a -halo” (among other alternatives) in any of the possible stereoisomeric
configurations of Formula Ia.

86. Below are two standard ways of depicting the structure of the
compound claimed by Claim 1 when (a) the species is a compound of Formula Ia,
(b) Jis H, (c) R*is the -halo atom fluorine, (d) R® is —H, and (e) B" is thymine. In
one, the structure of thymine is drawn out. In the other, it is simply represented by a

“T”,
.
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87.  Asdepicted, this structure covers the following four different potential
stereoisomeric configurations, in which the positions of fluorine and thymine vary
relative to the plane of the ring structure and each other (both “up” (A), both “down”

(C), fluorine up while thymine down (D), and fluorine down while thymine up (B)).

HO T HO H
Cofi’ CO?’
E Isomer B

Isomer A
HO HO
F
c (o) ? \/_ 0- ]
FT T
Isomer C Isomer D

88.  Aerschot disclosed the identical compound, and a detailed method for
making it. In Aerschot, the compound is identified as compound 12a, in which R =

H. Below is the image of that structure, as printed in Aerschot:

T
RI'}—'l :O:I
E a R = H
b R = MMTr
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(Ex. 1004 at 1744.)

89. Because R = H in compound 12a, the compound of 12a is identical to
Isomer A of the compound depicted above, which is the species of Claim 1 in which
(a) the species is a compound of Formula Ia, (b) J is H, (c) R* is the -halo atom
fluorine, (d) R® is —H, and (¢) B" is thymine.

90. Aerschot identifies the chemical name of its compound 12(a) as “1-(2-
Fluoro-2,3-dideoxy-p-D-threo-pentofuranosyl)thymine.” (ld. at 1745 (stating that
“1-(2-Fluoro-2,3-dideoxy-p-D-threo-pentofuranosyl)thymine (12a) was obtained
from 11b in 57% crystalline yield.””) (emphasis in original); see also id. at 1747, left
column, first paragraph (“1-(2-Fluoro-2,3-dideoxy-p-D-threo-
pentofuranosyl)thymine (12a).” (emphasis in original).)

91. The chemical name provided in Aerschot for compound 12a confirms
what a POSA would immediately appreciate and understand from (a) standard
nomenclature in the field of nucleic acid chemistry, and (b) the context and reaction
scheme provided in Aerschot: that in the structure of Aerschot’s compound 12a, “T”
represents thymine.

92.  Accordingly, a POSA would immediately appreciate that compound
12a of Aerschot is identical to Isomer A of the Formula Ia compound of claim 1 of
the *569 patent in which J is H, R* is the -halo atom fluorine, R® is —H, and B" is

thymine.
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(2) Aerschot is Enabling

93.  Asdiscussed above, [ was informed that that a prior art reference which
expressly anticipates a claimed invention is presumed to be enabling, i.e., that the
prior art reference would have enabled a POSA to make the claimed invention
without needing to engage in undue experimentation. Thus, I understand that
Aerschot presumptively enables compound 12a, and thus presumptively enables the
corresponding compound of Claim 1 of the 569 patent.

94. TIrrespective of the foregoing presumption, in my opinion, Aerschot
would have enabled a POSA to make and use the compound claimed in Claim 1 of
the >569 Patent (where the compound is Formula Ia in which J is H, R* is the -halo
fluorine, R® is —H, and B" is thymine) as of its priority date without undue
experimentation.

95.  In reaching this conclusion regarding undue experimentation, I have
considered several factors provided to me by counsel, as identified above in the legal
standards section. In my opinion, those factors show that Aerschot would have
enabled a POSA to make compound 12a without undue experimentation.

96. Aerschot provides a method for the synthesis of compound 12a in the
“Chemistry” section beginning on page 1744. This method identifies at least the
following: starting materials and intermediates; the reagents; reaction media;

reaction conditions, including time and temperature; the synthetic organic chemistry
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techniques employed; the percent yield at each step; and citations to supporting
scientific literature. (Id. at 1744-45.)

97. Aerschot also provides, in the “Experimental Section,” even more
detailed instructions on how to synthesize compound 12a. (Id. at 1747.) This section
also reports various characterization and identification data for compound 12a,
including data for melting point (“mp”), UV absorption (“UV”), mass spectrometry
(“MS”), and nuclear magnetic resonance (“NMR”). (1d.)

98. From the information provided in Aerschot, a POSA would have
understood that the authors had actually made compound 12a, because otherwise
they would not have reported information on vyield, characterization, and
identification.

99. Based on the disclosures in Aerschot and on his or her general
knowledge of synthetic organic chemistry, a POSA following the disclosure of
Aerschot would not have had to engage in very much, if any, experimentation to
make compound 12a. In my opinion, the chemical synthesis of compound 12a would
have been well within the technical skill of the POSA.

100. Because compound 12a is the same as the compound of claim 1 of the
’569 Patent (where the molecule is a compound of Formula Ia, J is H, R* is a -halo,
R®is —H, and B" is thymine), a POSA following the disclosure of Aerschot would

not have had to engage in very much, if any, experimentation to make that compound
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of Claim 1 of the *569 Patent. In my opinion, the chemical synthesis of the compound
of claim 1 of the ’569 Patent (where the molecule is a compound of Formula Ia, J is
H, R* is a -halo, R® is —H, and B" is thymine) would have been well within the
technical skill of the POSA.

101. Accordingly, Aerschot provided robust and detailed direction on how
to make the claimed compound, and Aerschot thereby provided an actual working
example of the relevant synthesis and shows that the prior art as of the priority date
of the 569 patent was well-developed.

102. Further demonstrating the well-developed state of the relevant art,
Aerschot cites several other publications as disclosing various aspects of the
synthesis of compound 12a detailed by Aerschot. (Id. at 1744-45, citing footnotes
18, 20, 22 and 1747, citing footnote 21.)

103. In my opinion, as described above in greater detail, the level of skill in
the art was high. A POSA would have been highly educated and well-trained, and
thus readily understood and have been able to implement the teachings of Aerschot
to make compound 12a.

104. Given the detailed guidance provided by Aerschot and the well-
developed state of the art at the time of the priority date, the synthesis described

would have been routine and quite predictable.
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105. Accordingly, in my opinion, a POSA would have been able to make
compound 12a using routine organic synthetic chemistry techniques well before the
earliest priority date of the 569 Patent, and do so without the need to engage in
undue experimentation.

2. Aerschot Compound 15a Anticipates Claim 1.
(1) Aerschot Discloses the 1-(2-Fluoro-2,3-dideoxy-p-D-

threo-pentofuranosyl)-5-methylcytidine Species of
Claim 1.

106. Aerschot also separately anticipates a second compound within Claim
1 of the 569 Patent. That second species is the compound of Formula Ia wherein J
is H, R* is the -halo fluorine, R is —H, and B" is 5-methylcytosine.? Below is the
structure of that claimed compound:

NH,

A

HO
h?j

107. As explained above for the compound in which B" is thymine, this

F

structure encompasses the four stereoisomers depicted below, in which the positions

3 The only difference between this compound and the one anticipated by Aerschot

compound 12a is that “B™” in this compound is 5-methylcytosine instead of thymine.
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of fluorine and 5-methylcytosine vary relative to the plane of the ring structure and

each other (both “up” (A1), both “down” (C1), fluorine up while 5-methylcytosine
down (D1), and fluorine down while 5-methylcytosine up (B1)):

NH NH

2 2
Y A
o % N o % N
CO‘FF )
F

Isomer A1

HO HO
F
0 0-
CH,4 CH,4
~ ~Z
F N/j\ N/\L
)\N/ NH; )\N/ NH;

Isomer B1

(o) o

Isomer C1 Isomer D1

108. Aerschot disclosed the identical compound and a detailed method for
making it. In Aerschot, the compound is identified as compound 15a, in which R =

H. (Ex. 1004 at 1744.) Below is the image of that structure, as printed in Aerschot:

NH;
NZ ' CHy
oy
RO 0
2 aRrR:zH
b R = HHTT
(Id.)
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109. This is identical to isomer Al in the above Figure of species of Claim

110. Aerschot identifies the chemical name of compound 15a as “1-(2-
Fluoro-2,3-dideoxy-p-D-threo-pentofuranosyl)-5-methylcytidine.” (ld. at 1747,
right column, third full paragraph (“1-(2-Fluoro-2,3-dideoxy-p-D-threo-
pentofuranosyl)-5-methylcytidine (15a)) (emphasis in original).)

111. 5-methylcytidine (as used in Aerschot) and 5-methylcytosine (as used
in claim 1 in the list of possible nucleobases that could satisfy the B" limitation) are
merely two different names for the same nucleobase. Accordingly, another name for
compound  15a  is 1-(2-Fluoro-2,3-dideoxy-B-D-threo-pentofuranosyl)-5-
methylcytosine.

(2) Aerschot Enables Compound 15(a)

112.  As discussed above, [ was informed that that a prior art reference which
expressly anticipates a claimed invention is presumed to be enabling, i.e., that the
prior art reference would have enabled a POSA to make the claimed invention.
Thus, I understand that Aerschot presumptively enables compound 15a, and thus
presumptively enables the corresponding compound of Claim 1 of the *569 Patent.

113. TIrrespective of the foregoing presumption, in my opinion, Aerschot
would have enabled a POSA to make and use the compound claimed in Claim 1 of

the *569 Patent (where the compound is Formula Ia in which J is H, R* is a -halo, R®
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i1s —H, and B" is 5-methylcytosine) as of its priority date without undue
experimentation.

114. In reaching this conclusion regarding undue experimentation, I have
considered several factors provided to me by counsel, as identified above in the legal
standards section. In my opinion, those factors show that Aerschot would have
enabled a POSA to make compound 15a without undue experimentation.

115. Aerschot provides a method for the synthesis of compound 15a in the
“Chemistry” section beginning on page 1744. This method identifies: starting
materials and intermediates; the reagents; reaction media; reaction conditions,
including time and temperature; the synthetic organic chemistry techniques
employed; the percent yield at each step; and citations to supporting scientific
literature. (Id. at 1744-45.)

116. Aerschot also provides, in the “Experimental Section,” even more
detailed instructions on how to synthesize compound 15a. (Id. at 1747, right
column.) This section also reports various characterization and identification data
for compound 12a, including data for melting point (“mp”), UV absorption (“UV”),
mass spectrometry (“MS”), and nuclear magnetic resonance (“NMR”). (1d.)

117. From the information provided in Aerschot, a POSA would have

understood that the authors had actually made compound 15a, because otherwise
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they would not have reported such information on yield, characterization, and
identification.

118. Based on the disclosures in Aerschot and on his or her general
knowledge of synthetic organic chemistry, a POSA following the disclosure of
Aerschot would not have had to engage in very much, if any, experimentation to
make compound 15a. In my opinion, the chemical synthesis of compound 15a would
have been well within the technical skill of the POSA.

119. Because compound 15a is the same as the compound of claim 1 of the
’569 Patent (where the molecule is a compound of Formula Ia, J is H, R* is the -halo
fluorine, R® is —H, and B" is 5-methylcytosine), a POSA following the disclosure
of Aerschot would not have had to engage in very much, if any, experimentation to
make that compound of Claim 1 of the 569 Patent. In my opinion, the chemical
synthesis of that compound would have been well within the technical skill of the
POSA.

120. Accordingly, Aerschot (a) provided robust and detailed direction on
how to make the claimed compound, (b) provided an actual working example of the
relevant synthesis and (c) shows that the prior art as of the priority date of the *569
patent was well-developed.

121. Further demonstrating the well-developed state of the relevant art,

Aerschot cites several other publications as disclosing various aspects of the
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synthesis of compound 15a detailed by Aerschot. (Id. at 1744-45, citing footnotes
18, 20, 22, 23, and 16.)

122. In my opinion, as described above in greater detail, the level of skill in
the art was high. A POSA would have been highly educated and well-trained, and
thus readily understood and have been able to implement the teachings of Aerschot
to make compound 15a.

123. Given the detailed guidance provided by Aerschot and the well-
developed state of the art at the time of the priority date, the synthesis described
would have been quite predictable and routine.

124. Accordingly, in my opinion, a POSA would have been able to make
compound 15a using routine organic synthetic chemistry techniques well before the
earliest priority date of the ’569 Patent, and do so without the need to engage in
undue experimentation.

B. Claim 2 of the 569 Patent Is Anticipated by Aerschot.

125. In my opinion, Claim 2 of the *569 Patent is anticipated by Aerschot.

126. Claim 2 of the *569 Patent recites, in relevant part, with portions most
pertinent to my analysis emphasized in bold and truncations explained in bracketed

italics:

A compound of Formula Ia or Ib:
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(la)

(Ib)

or a salt thereof, wherein:

Jis Hor

R2

I
N

[RY, R?, and R® limitations not applicable when J is H]

R*is a -halo, —R>, —NR’R8, —OR’ —SR!°  or 2"-blocking group;
or when Structural Formula Ia or Ib is:

0 (I
7
0 B' or
R R
0 (I
N
B
R ORE
wherein R*is further selected from O—Si(R!!); or O—CH,—

SI(R1 1)3;
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or when Structural Formula Ia or Ib is:

R*is further selected from —OC(=0)R'?;

[R® limitation not applicable when R*is -halo]

R%is —H or —O—Z;

[R limitation not applicable when J is H, Rlis not applicable, R?is
not applicable, R*is a -halo, and R®is not applicable]

[R® limitation not applicable when R*is a -halo and R®is not
applicable and R is not applicable]

[R®and R*¥ limitations not applicable when R*is a -halo and R®is
not applicable]

[R and R*? limitations not applicable when R*is a -halo]

[Z limitation not applicable when R® is —H]

B"is hydrogen or an optionally substituted nucleobase optionally
functionalized at each exocyclic amine with an amine protecting

group,

provided that the compound is not represented by one of the
following structural formulas:
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wherein X is tert-butyldimethylsilyl or triisopropylsiloloxymethyl.

(Ex. 1001 at 114:34-117:52.)

127. Claim 2 is directed to a group of compounds that differ with respect to

the 1dentity of certain variable substituents.

128. For compound (Ia), there are four variable substituents, identified as

“J,” “R4,” “RS,” and “B™’, respectively. Formula Ia of Claim 2 is identical to Formula

[a of Claim 1.

129. One subgenus claimed by claim 2 is the compound of Formula Ia

wherein J is H (hydrogen), R* is the -halo fluorine, R® is —H (hydrogen), and B" is

“an optionally substituted nucleobase optionally functionalized at each exocyclic

amine with an amine protecting group” (with the added proviso that the compound
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is not represented by any of the six listed structural formulae in which the “X”
variable substituent is tert-butyldimethylsilyl or triisopropylsiloloxymethyl).

130. One compound in this subgenus is when the B" nucleobase is thymine,
and the other is when the B" nucleobase is 5-methylcytosine. As is readily apparent
from the structures, neither compound is represented by any of the six structures
excluded from Claim 2 by the proviso at the end of Claim 2. For example, all of
those excluded compounds have a DMT group and a cyanoethyl group (CN-CHa-
CH,-), whereas neither compound identified above (i.e., compound of Formula Ia
wherein J is H (hydrogen), R* is the -halo fluorine, R® is —H (hydrogen), and B" is
either thymine or 5-methylcytosine) contains either such group. Nor does either of
those two compounds contain a tert-butyldimethylsilyl or triisopropylsiloxymethyl
group.

131. The two compounds of Claim 2 identified above are the same two
compounds identified above for Claim 1.

132. Accordingly, for the reasons discussed above for Claim 1, in my
opinion, Aerschot discloses, enables, and anticipates each of those two species of
Claim 2. Specifically, compound 12a of Aerschot is identical to the Formula Ia
species of Claim 2 wherein J is H (hydrogen), R* is the -halo fluorine, R is —H

(hydrogen), and B" is thymine. Likewise, compound 15a of Aerschot is identical to
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the Formula Ia species of Claim 2 wherein J is H (hydrogen), R* is the -halo fluorine,
R®is —H (hydrogen), and B" is 5-methylcytosine.
* & &
I declare under the penalty of perjury under the laws of the United States of

America that the foregoing is true and correct.

AY
Dated: April 20, 2023 @*@Q

Phil S. Baran, Ph.D.
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Fellow, Royal Society of Chemistry, 2013

Fellow, AAAS, 2012 — Present

ACS San Diego Section Distinguished Scientist Award, 2012
ISHC Katritzky Heterocyclic Chemistry Award, 2011
Thieme-ITUPAC Prize in Synthetic Organic Chemistry, 2010
ACS Award in Pure Chemistry, 2010

Raymond and Beverly Sackler Prize in the Physical Sciences, 2009
National Fresenius Award, ACS, 2007

Novartis Lecturer, 2007 — 2008

Hirata Gold Medal, 2007

Pfizer Award for Creativity in Organic Synthesis, 2006
Beckman Foundation Fellow, 2006 — 2008

Alfred P. Sloan Foundation Fellow, 2006 — 2008

BMS Unrestricted “Freedom to Discover” Grant, 2006 — 2010
NSF CAREER Award, 2006 — 2010

Eli Lilly Young Investigator Award, 2005 — 2006
AstraZeneca Excellence in Chemistry Award, 2005

DuPont Young Professor Award, 2005

Roche Excellence in Chemistry Award, 2005

Amgen Young Investigator Award, 2005

Searle Scholar Award, 2005
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o GlaxoSmithKline Chemistry Scholar Award, 2005 — 2006

Awards (Pre- and Post-Doctoral)

o ACS Nobel Laureate Signature Award in Chemistry, 2003

° National Institutes of Health Post-Doctoral Fellowship Award, Harvard,
2001 —2003

o Hoffmann-La Roche Award for Excellence in Organic Chemistry, 2000

o Lesly Starr Shelton Award for Excellence in Chemistry Graduate Studies,
Scripps, 2000

o National Science Foundation Pre-Doctoral Research Fellowship Award,
Scripps, 1998 — 2001

o William and Sharon Bauce Family Foundation Fellowship Award, Scripps,
1997

° Dean’s Undergraduate Research Fund Award in Chemistry, NYU, 1996 —
1997

o George Granger Brown Award for Excellence in Chemistry, NYU, 1996 —
1997

o College of Art and Sciences Scholarship, NYU 1995 — 1997
o Herman and Margaret Sokol Chemistry Fellowship, NYU, 1995 — 1997

Editorial Activities and Advisory Boards
1. International Advisory Board, Angewandte Chemie, 2014 — 2016

2. Advanced Synthesis and Catalysis Academic Advisory Board, 2014 —
present

Editorial Advisory Board, J. Am. Chem. Soc., 2015 — 2016

Editorial Advisory Board, ACS Central Science, 2015 — present

Associate Editor, J. Am. Chem. Soc., 2016 — 2020

Editorial Advisory Board, ACS Medicinal Chemistry Letters, 2021 — present
Editorial Advisory Board, Accounts of Chemical Research, 2021 — present

NS AW

Professional Activities
1. NIH Study Section Member, SBC-B, 2008 — 2012
2. NIH Study Section Member, CMLD Special emphasis panel, July 2008
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NIH Study Section Member, ad-hoc, SBC-B, June 2005
Scripps Graduate Student Admissions Committee, 2004 — 2011
Discussion Chair, GRC (Heterocycles), July 2006

Co-Chair, ACS Western Regional Meeting, 2007

Scripps Academic Advisory Committee, 2009 — Present

Shanghai Institute of Organic Chemistry, International Evaluation
Committee Member, 2013

Scientific Advisory Boards

A

Eisai (Scientific Advisory Board), 2012 — present

AsymChem (Scientific Advisory Board), 2013 — present
Kemxtree (Scientific Advisory Board), 2015 — present

Quanta Therapeutics, Inc, 2018 — present

N8 Medical LLC and Kinnear Pharamaceuticals, 2021 — present
Alkermes, Inc 2021 — present

Companies Co-Founded

1
2.
3.
4

Sirenas Marine Discovery
Galileo Biosciences
Vividion Therapeutics

Elsie Biotechnologies

Consulting Activities

l.

2.
3.
4
5

Bristol-Myers Squibb (exclusive, all sites), 2005 — present

DuPont, 2007 — 2013

TetraPhase (Scientific Advisory Board and consultant), 2007 — 2009
TEVA, 2010 —2016

Sirenas Marine Discovery (Co-founder and consultant), 2012 — present
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6 Boehringer Ingelheim Pharmaceuticals, Inc., 2012 — present

7 Abide Therapeutics (Scientific Advisory Board and consultant), 2013 — 2017
8. AsymChem, 2013 — present

9 AstraZeneca, 2013 — 2016

10.  Vividion Therapeutics (Co-founder and consultant), 2016 — present
11. Gilead, 2018 — present

12.  Galileo Biosystems, Inc. 2020 — present

13.  Syngenta Crop Protection AG, 2020 — present

14.  Alkermes, Inc., 2020 — present

15.  Sling Therapeutics, Inc., 2020 — present

16. Twist Bioscience, 2020 — present

17.  Daros, Inc., 2020 — present

18. polyARNA, Inc., 2022 — present

Prior Expert Experience

1. Novartis Pharmaceuticals Corp and Astex Corp Therapeutics vs Fresenius
Kabi USA, Case No. 21-870-MN (Consolidated)

2. Novartis Pharmaceuticals Corp vs Plexxikon, Inc. Case No. 4:17-cv-04405-
HSG (EDL) (on behalf of Novartis)

Incyte Corporation vs Concert Pharmaceuticals, Case No. [IPR2017-01256

4, Gilead Biosciences vs Idenix Pharmaceuticals, Inc. Court No. T-1156-12
(on behalf of Gilead)

5. Gilead Sciences, Inc vs Apotex, Inc., Lupin, Ltd, Laurus Labs, Ltd, Shilpa
Medicare Ltd, Sunshine Lake Pharma Co.,, Ltd., Natco Pharma, Ltd., Cipla,
Ltd., Macleods Pharmaceuticals, Ltd., Hetero USA, Inc., Hetero Labs, Ltd.,

Unit-V and Hetero Labs, Ltd. Case No. 20-189 (MN) (on behalf of Gilead
Sciences)

6. N8 Medical, Inc., Brigham Young University, N8 Pharmaceuticals, Inc. v.
ColgatePalmolive Company, U.S. District Court,

District of Utah, Central District
7. Celgene vs. Teva (European patent office in Munich)

Tamiflu (Oseltamavir) Patent case
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1. Hioki, Y.; Costantini, M.; Griffin, J.; Harper, K. C.; Merini, M. P.; Nissl, B.;
Kawamata, Y.; Baran, P. S. Overcoming the Limitations of Kolbe Coupling
via Waveform-Controlled Electrosynthesis. ChemRxiv Preprint 2022.

2. He, C.; Wang, Y.; Bi, C.; Peters, D. S.; Gallagher, T. J.; Teske, J.; Chen, J.
S.; Corsetti, R.; D'Onofrio, A.; Lewis, K.; Baran, P. S. Total Synthesis of
Kibdelomycin. Angew. Chemie. Int. Ed. 2022, 61, ¢2022061.

3. Laudadio, G.; Palkowitz, M. D.; Ewing, T. E.-H.; Baran, P. S.
Decarboxylative Cross-Coupling: A Radical Tool In Medicinal Chemistry.
ACS Med. Chem. Lett. 2022, 13, 9, 1413 — 1420.

4. Lou, T. S.-B.; Kawamata, Y.; Ewing, T.; Correa-Otero, G. A.; Collins, M.
R.; Baran, P. S. Scalable, Chemoselective Ni-Electrocatalytic Sulfinylation
of Aryl Halides with SO2, Angew. Chemie. Int. Ed. 2022, 61, ¢2022080.

5. Lin, Y.-C.; Schneider, F.; Eberle, K, J.; Chiodi, D.; Nakamura, H.; Reisberg,
S. H.; Chen, J.; Saito, M.; Baran, P. S. Atroposelective Total Synthesis of
Darobactin A. J. Am. Chem. Soc. 2022, 144, 32, 14458 — 14462.

6. Palkowitz, M. D., Laudadio, G.; Kolb, S.; Choi, J.; Oderinde, M. S.; Ewing,
T. E.-H.; Bolduc, P.; Chen, T.; Zhang, H.; Cheng, P. T. W.; Zhang, B.;
Mandler, M.; Richter, J. M.; Collins, M. R.; Schioldager, R. L.; T. G. M.
Dhar; Vokits, B.; Zhu, Y.; Echeverria, P.-G.; Poss, M. A.; Shaw, S.;
Clementson, S.; Petersen, N. N.; Mykhailiuk, P.; Baran, P. S. Overcoming
Limitations in Decarboxylative Arylation via Ag-Ni Electrocatalysis. J. Am.
Chem. Soc. 2022, 144, 38, 17709 — 17720.

7. Gao, Y.; Zhang, B.; Levy, L.; Zhang, H. -J.; He, C.; Baran, P. S. Ni-
Catalyzed Enantioselective Dialkyl Carbinol Synthesis via Decarboxylative

Cross Coupling: Development, Scope, and Applications. J. Am. Chem. Soc.
2022, 144, 24, 10992 — 11002.

8. Gnaim, S.; Gholap, S. P.; Ge, L.; Das, S.; Gutkin, S.; Green, O.; Shelef, O.;
Hananya, N.; Baran, P. S.; Shabat, D. Modular Access to Diverse
Chemiluminescent Dioxetan-Luminophores Through Convergent
Synthesis. Angew. Chem. Int. Ed. 2022, ¢202202187.
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15.

16.

Hayashi, K.; Griffin, J.; Harper, K. C.; Kawamata, Y.; Baran, P. S.
Chemoselective, Metal-free, (Hetero)Arene Electroreduction Enabled by
Rapid Alternating Polarity. J. Am. Chem. Soc. 2022, 144, 13, 5762 — 5768.

Kawamata, Y.; Ryu, K. A.; Hermann, G. N.; Sandahl, A.; Vantourout, J. C.;
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Chemoproteomic-based Target Identification. ChemRxiv Preprint 2022

Zhang, B.; Gao, Y.; Hioki, Y.; Oderinde, M. S.; Qiao, J. X.; Rodriguez, K.
X.; Zhang, H.-J.; Kawmata, Y.; Baran, P. S. Ni-Electrocatalytic C(sp3 )—
C(sp3 ) Doubly Decarboxylative Coupling. Nature 2022, 606, 313 — 318.

Gu, J.; Rodriguez, K. X.; Kanda, Y.; Yang, S.; Ociepa, M.; Wilke, H.;
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Harwood, S. J.; Palkowitz, M. D.; Gannet, C. N.; Perez, P.; Yao, Z.; Sun, L.;
Abruna, H. D.; Anderson, S. L.; Baran, P.S. Modular Terpene Synthesis
Enabled by Mild Electrocatalytic Couplings. Science. 2022, 375, 745 — 752.

Knouse, K. W.; Flood, D. T.; Vantourout, J. C.; Schmidt, M. A.: Mcdonald,
I. M.; Eastgate, M. D.; Baran, P. S. Nature Chose Phosphates and Chemists
Should Too: How Emerging P(V) Methods Can Augment Existing
Strategies. ACS Cent. Sci. 2021, 7, 1473 — 1485.

Gnaim, S.; Bauer, A.; Zhang, H.-J.; Chen, L.; Gannet, C.; Malapit, C. A.;
Hill, D.; Vogt, D.; Tang, Tianhua, T.; Daley, R.; Hao, W.; Quertenmont, M.;
Beck, W. D.; Kandahari, E.; Vantourout, J. C.; Echeverria, P.-G.; Abruna,
H.; Blackmond, D.; Minteer, S.; Reisman, S.; Sigman, M. S.; Baran, P. S.
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Ociepa, M.; Knouse, K. W.; He. D.; Vantourout, J. C.; Flood, D. T.; Padial,
N. M.; Chen, J. S.; Sanchez, B. B.; Sturgell, E. J.; Zheng, B.; Qiu, S.;
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of Alcohols. Angew. Chem. Int. Ed. 2021, 60, 20700 — 20705.
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Org. Synth. 2021, 98, 97-116.
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Processes for the Synthesis of Amino Sugars and Libraries Thereof, Angew.
Chem. Int. Ed. 2000, 39, 2525 —2529.

254. Nicolaou, K.C.; Jung, J.-K.; Yoon, W.-Y.; He, Y.; Zhong, Y.-L.; Baran, P.S.
The Absolute Configuration and Asymmetric Total Synthesis of the CP
Molecules (CP-263, 114 and CP-225, 917, Phomoidres B and A), Angew.
Chem. Int. Ed. 2000, 39, 1829 — 1832.

255. Nicolaou, K.C.; Vassilikogiannakis, G.; Kranich, R.; Baran, P.S.; Zhong, Y .-
L.; Natarajan, S. New Synthetic Technology for the Mild and Selective
Homologation of Hindered Aldehydes in the Presence of Ketones, Org. Lett.
2000, 2, 1895 — 1898.

256. Nicolaou, K.C.; Vassilikogiannakis, G.; Simonsen, K.B.; Baran, P.S.;
Zhong, Y.-L.; Vidali, V.P.; Pitsinos, E.N.; Couladouros, E.A. Biomimetic
Total Synthesis of Bisorbicillinol, Bisorbibutenolide, Trichodimerol and
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262.

263.

264.

265.

Designed Analogs of the Bisorbicillinoids, J. Am. Chem. Soc. 2000, 122,
3830 — 3838.

Baran, P.S.; Khan, A.U.; Schuster, D.I. Some Photophysical Properties of
Nanotubes, Fullerene Sci. Tech. 1999, 7, 921 — 925.

Nicolaou, K.C.; Zhong, Y.-L.; Baran, P.S. New Synthetic Technology for
the Rapid Construction of Novel Heterocycles- Part 1: The Reaction of Dess
— Martin Periodinane with Anilides and Related Compounds, Angew. Chem.
Int. Ed. 2000, 39, 622 — 625.

Nicolaou, K.C.; Zhong, Y.-L.; Baran, P.S. New Synthetic Technology for
the Rapid Construction of Novel Heterocycles- Part 2: The Reaction of IBX
with Anilides and Related Compounds, Angew. Chem. Int. Ed. 2000, 39, 625
—628.

Nicolaou, K.C.; Vourloumis, D.; Winssinger, N.; Baran, P.S. The Art and
Science of Total Synthesis at the Dawn of the Twenty-First Century, Angew.
Chem. Int. Ed. 2000, 39, 44 — 122.

Nicolaou, K.C.; Jautelat, R.; Vassilikogiannakis, G.; Baran, P.S.; Simonsen,
K. Studies Towards the Synthesis of Trichodimerol, Chem. Eur. J. 1999, 5,
3651 — 3665.

Nicolaou, K.C.; Simonsen, K.S.; Vassilikogiannakis, G.; Baran, P.S.; Vidali,
V.P.; Pitsinos, E.N.; Couladouros, E.A. Biomimetic Explorations Towards
the Bisorbicillinoids: Total Synthesis of Bisorbicillinol, Bisorbibutenolide,
and Trichodimerol, Angew. Chem. Int. Ed. 1999, 38, 3555 — 3559.

Nicolaou, K.C.; Baran, P.S.; Zhong, Y.-L.; Choi, H.-S.; Fong, K.C.; He, Y ;
Yoon, W.H. New Synthetic Technology for the Synthesis of Hindered a-
Diazo Ketones, Org. Lett. 1999, 6, 863 — 866.

Nicolaou, K.C.; Baran, P.S.; Zhong, Y.-L.; Choi, H.-S.; Yoon, W.H.; He, Y ;
Fong, K.C. Total Synthesis of the CP Molecules CP-263,114 and CP-

225,917 - Part 1: Synthesis of Key Intermediates and Intelligence Gathering,
Angew. Chem. Int. Ed. 1999, 38, 1699 — 1675.

Nicolaou, K.C.; Baran, P.S.; Zhong, Y.-L.; Fong, K.C.; He, Y.; Yoon, W.H.;
Choi, H.S. Total Synthesis of the CP Molecules CP-263,114 and CP-225,
917 - Part 2: Evolution of the Final Strategy, Angew. Chem. Int. Ed. 1999,
38,1676 — 1678.
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271.

Nicolaou, K.C.; He, Y.; Fong, K.C.; Yoon, W.H.; Choi, H.-S.; Zhong, Y.-L.;
Baran, P.S. Novel Strategies to Construct the y-Hydroxy Lactone Moiety of
the CP Molecules, Synthesis of the CP-225,917 Core Skeleton, Org. Lett.
1999, 1, 63 — 66.

Nicolaou, K.C.; Baran, P.S.; Jautelat, R.; He, Y.; Fong, K.C.; Choi, H.-S.;
Yoon, W.H.; Zhong, Y.-L. A Novel Route to the Fused Maleic Anhydride
Moiety of CP Molecules, Angew. Chem. Int. Ed. 1999, 38, 549 — 552.

Schuster, D.1.; Baran, P.S.; Hatch, R.K.; Khan, A.U.; Wilson, S.R. The Role
of Singlet Oxygen in the Photochemical Formation of CgO, Chem.
Commun. (Cambridge) 1998, 22, 2493 — 2494.

Safonov, 1.G.; Baran, P.S.; Schuster, D.I. Synthesis and Photophysics of a
Novel Porphyrin-Csp Hybrid, Tetrahedron Lett. 1997, 38, 8133 — 8136.

Baran, P.S.; Monaco, R.R.; Khan, A.U.; Schuster, D.I.; Wilson, S.R.
Synthesis and Cation-mediated Electronic Interactions of Two Novel
Classes of Porphyrin-fullerene Hybrids, J. Am. Chem. Soc. 1997, 119, 8363
— 8364.

Baran, P.S.; Monaco, R.R.; Khan, A.U.; Schuster, D.I.; Soulas, P.;
Echegoyen, L. Synthesis and Cation-mediated Electronic Interactions of
Two Novel Classes of Porphyrin-fullerene Hybrids. Proc. - Electrochem.
Soc. 1997, 97 — 14. (Recent Advances in the Chemistry and Physics of
Fullerenes and Related Materials), 25 — 36.

Patents

l.

Nicolaou, K. C.; Zhong, Y.-L.; Baran, P.S. Formation of Heterocycles Using
0-lodoxy Benzoic Acid (IBX). PCT WO 01/14348/2001.

Nicolaou, K. C.; Zhong, Y.-L.; Baran, P.S. Polycycization Reaction. PCT,
WO 01/07979/2001.

Chen, K.; Richter, J. M.; Baran, P. S. 1,3-Diol Synthesis via Controlled,
Radical-Mediated C—H Functionalization. PCT WO 09/137691/2009.

Shi, J.; Shigehisa, H.; Guerreruo, C. A.; Shenvi, R. A.; Baran, P. S.
Stereoselective  Synthesis of 17-Alpha-and 17-Beta-aryl Steroidal
Compounds. PCT WO 09/137337/2009.
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11.

12.

13.

14.

15.

16.

Avdagic, A., Baran, P. S. Processes for the Preparation of an Intermediate in
the Synthesis of Eltrombopag. WO 2013/049605A1.

Shenvi, R. A.; Guerrero, C.A.; Shi, J.; Li, C. C..; Baran, P. S. Synthesis of
(+)-Cortistatin A and related compounds. US Patent No: 8642766/2014.

Baran, P. S.; Akemi-Dixon, J.; Baxter, R.; Fujiwara, Y. Difluoromethylation
of Unsaturated Compounds. US Patent No: 9,464,087/2016.

Baran, P. S. Difluoromethylation of Unsaturated Compounds, EP Patent No:
2785723/2016.

Valente, S.; Baran, P. S. Inhibitors of Retroviral Replication, US Patent No:
9,682,994/2017.

Romesberg, F. E.; Baran, P. S.; Peters, D. S. Synthesis of the Arylomycin
Macrocyclic Core. PCT, WO 17/214534/2017.

Aspuru-Guzik, A.; Gomez-Bombarelli, R.; Hirzel, T. D.; Aguilera-
Iparraguirre, J.; Baran, P. S. Compounds for Organic Light Emitting Diode
Materials. WO 2017/205425A1.

Baran, P. S.; Li, C.; Wang, J.; Chatterjee, A. K.; Kumar, M.; Yu, A. W_;
Johnson, K. A.; Qin, T.; Shang, M. Cu and Ni-Catalyzed Decarboxylative
Borylation. PCT WO 18/175173/2018.

Baran, P. S.; Chase, C. E.; Fang, F. G. Intermediates in the Synthesis of
Eribulin and Related Methods of Synthesis. US Patent No. 10,676,481/2020.

Baran, P. S.; Horn, E.; Waldmann, D. Closure for an Electrochemical
Vessel, Electrochemical Vessel and Laboratory Device. US Patent No.
10,656,118/2020.

Baran, P. S.; Li, C.; Wang, J.; Chatterjee, A. K.; Kumar, M.; Yu, A. W.;
Johnson, K. A.; Qin, T.; Shang, M. Cu and Ni-Catalyzed Decarboxylative
Borylation. US Patent Application Publication No. 2020/0024290.

Schmidt, M. A.; Zheng, B.; Knouse, K.; DeGruyter, J.; Eastgate, M. D.;
Baran, P.; Ewing, W. R.; Olson, R. E.; McDonald, I. M. Novel Phosphorous
(V)-Based Reagents, Processes for the Preparation Thereof, and Their Use in
Making Stereo-Defined Organophosphorous (V) Compounds. US
2019/0322694.
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17. Cohen, S. B.; Lu, D.; Barmare, F.; Usui, I.; Macherla, V.R. R.; Stout, E. P.;
Beverage, J. N.; Esquenazi, E.; Jordan, P. A.; Baran, P. S.; Teijaro, J. R.

Compounds for use in Anti-Cancer Immunotherapy. US Application #
W02020US34991A/2020-05-28.

18.  Baran, P. S.; Vantourout, J. C.; Chen, T. —G.; Del-Brayelle, D.; Echeverria,
P. G. Process for the Preparation of Silodosin. W02021/205023 Al.

Educational Short Courses
1. Celgene, Heterocyclic Chemistry, 2009 — 2010.

2. Genentech, Heterocyclic Chemistry, 2014.

Books

1. Ishihara, Y.; Montero, A.; Baran, P.S. The Portable Chemist’s Consultant: A
Survival Guide for Discovery, Process, and Radiolabeling. Macintosh
Publishing, 2013. (electronic book) Link:
https://itunes.apple.com/us/book/portable-chemists-
consultant/id61846314271s=1

Book Chapters

I. Gianatassio, R.; Ishihara, Y.; Baran, P. S. Sodium 1,1-
Difluoroethanesulfinate. In Encyclopedia of Reagents for Organic Synthesis;
Paquette, L. A., Ed.; Wiley: Chichester, 2014, DOI:
10.1002/047084289X.rn01783.

2. Nicolaou, K. C.; Montagnon, T.; Baran, P. S.; Uyanik, M.; Ishihara, K. 1,2-
Benziodoxol-3(1H)-one, 1-Hydroxy, 1-oxide. In Encyclopedia of Reagents
for Organic Synthesis; Paquette, L. A., Ed.; Wiley: Chichester, 2014, DOI:
10.1002/047084289X.rn01787.

3. Gianatassio, R.; Ishihara, Y.; Baran, P. S. Zinc Difluoromethanesulfinate. In
Encyclopedia of Reagents for Organic Synthesis; Paquette, L. A., Ed.;
Wiley: Chichester, 2014, DOI: 10.1002/047084289X.rn01787.
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4. Ishihara, Y.; Gianatassio, R.; Baran, P. S. Zinc Isopropylsulfinate. In
Encyclopedia of Reagents for Organic Synthesis; Paquette, L. A., Ed.;
Wiley: Chichester, 2014, DOI: 10.1002/047084289X.rn01785.

5. Ishihara, Y.; Gianatassio, R.; Baran, P. S. Zinc Trifluoromethanesulfinate. In
Encyclopedia of Reagents for Organic Synthesis; Paquette, L. A., Ed.;
Wiley: Chichester, 2014, DOI: 10.1002/047084289X.rn01786.

6. Pan, C.-M.; Ishihara, Y.; Baran, P. S. Zinc Palau'chlor. In Encyclopedia of
Reagents for Organic Synthesis; Paquette, L. A., Ed.; Wiley: Chichester,
2016, DOI: 10.1002/047084289X.rn01901

Miscellaneous

1. Baran, P.S. Dead Ends and Detours. Direct Ways to Successful Total
Synthesis. Book by Sierra, M.A.; de la Torre, M.C. Angew. Chem. Int. Ed.
2005, 44, 3338 — 3339. (Book Review)

2. Baran, P. S.; Maimone, T. J. Organic chemistry: A tuxedo for iodine atoms.
Nature 2007, 445, 826-827.

3. McKerrall, S.; Baran, P.S. More Dead Ends and Detours. En Route to
Successful Total Synthesis. Book by Sierra, M.A.; de la Torre, M.C.;
Cossio, F.P. Angew. Chem. Int. Ed. 2014, 53, 1740. (Book Review)

4, Baran, P.S. Carlos F. Barbas, III (1964-2014). Angew. Chem. Int. Ed. 2014,
53, 9704 — 9705. (Obituary).

5. Smith, M. W.; Baran, P.S. As simple as [2+2]. Science 2015, 349, 925-926.

6. Villaume, M. T.; Baran P. S. Organic Chemistry: Reactivity tamed one bond
at a time. Nature 2015, 513, 324-325.

7. Farmer, M. E.; Baran, P. S. Organic Chemistry: A cure for catalyst
poisoning. Nature 2015, 524, 164-165.

8. Yan, M; Baran, P. S. Drug Discovery: Fighting evolution with chemical

synthesis. Nature 2016, 533, 326-327.

Book Forewords

1.

Li, J.J. From Lipitor to Viagra: Stories Behind the Drugs We Use, Oxford
Press, 2006
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2. Li, J.J.; Limberakis, C.; Pflum, D.A. Modern Organic Synthesis in the
Laboratory, Oxford Press, 2006

3. Li, J.J. Name Reactions, Springer, 3" edition, 2006

4. Li, J.J. Name Reactions, Springer, 41 edition, 2009

Named and Plenary Lectureships and Visiting Professorships
1. Closs Lecturer, University of Chicago, Chicago, IL (January, 2005)
2. Plenary Lecturer, Roche Excellence in Chemistry Symposium, Nutley, NJ

(May, 2005)

3. Visiting Professor, University of Strasbourg, Alsace, France (2 lectures,
July, 2005)

- Plenary Lecturer, Amgen Young Investigators Symposium, Thousand Oaks,

CA (September, 2005)

5. Plenary Lecturer, GlaxoSmithKline Chemistry Scholars Symposium, Chapel
Hill, NC (September, 2005)

6. Plenary Lecturer, AstraZeneca Award & Symposium, Wilmington, DE
(October, 2005)

7. Foster Lecturer, University of New York, Buffalo, NY (December, 2005)

Bristol-Myers Squibb Lecturer, Princeton University, Princeton, NJ (March,
2006)

9. Novartis Lecturer, Boston University, Boston, MA (March, 2006)
10.  Pfizer Lecturer, Harvard University, Boston, MA (April, 2006)
11.  Plenary Lecturer, CMB Cyprus ’06, Cyprus (May, 2006)

12.  Plenary Lecturer, Visions in Chemistry Symposium, Bridgewater, NJ (May,
2006)

13.  Plenary Lecturer, Roche Symposium, University of Colorado, Denver, CO
(June, 20006)

14.  Plenary Lecturer, ORCHEM Conference, Bad Nauheim, Germany
(September, 2006)

15.  Plenary Lecturer, University of Western Ontario Symposium, Ontario,
Canada (November, 2006)
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16.

17.

18.
19.

20.
21.

22.

23.

24.
25.

26.

27.

28.
29.

30.
31.
32.
33.
34.

35.
36.

Merck Frosst Lecturer, Merck Frosst, Montreal, Quebec, Canada
(November, 2006)

Merck Frosst Lecturer, University of Toronto, Toronto, Ontario, Canada
(November, 2006)

Plenary Lecturer, Hirata Memorial Lecture, Nagoya, Japan (February, 2007)

Abbott Lecturer, University of California, Berkeley, Berkeley, CA (March,
2007)

Roche Lecturer, Colorado State University, Fort Collins, CO (March, 2007)

National Fresenius Award Symposium, 23" ACS Meeting, Chicago, IL
(March, 2007)

Abbot Lecturer, University of California, Berkeley, Berkeley, CA (March,
2007)

Plenary Lecturer, Biirgenstock Conference on Stereochemistry, Geneva,
Switzerland (April, 2007)

Keynote Speaker, Pfizer, Groton, CT (August, 2007)

Keynote Speaker, Pfizer Green Chemistry Symposiums, La Jolla, CA
(December, 2007)

National Fresenius Award Lecture, Purdue University, West Lafayette, IN
(January, 2008)

Plenary Lecturer, Sheffield Stereochemistry Meeting, Sheffield, United
Kingdom (January, 2008)

Abbott Lecturer, University of Kansas, Lawrence, KS (February, 2008)

Plenary Lecturer, Chemistry as a Life Sciences Symposium, Newark, NJ
(March, 2008)

Abbott Lecturer, University of Notre Dame, Notre Dame, IN (April, 2008)
Plenary Lecturer, Lilly Symposium, Madrid, Spain (April, 2008)
Rothchild Lecturer, University of Rochester, Rochester, NY (May, 2008)
Plenary Lecturer, BOSS Symposium, Ghent, Belgium (July, 2008)

LEO Pharma Lecturer, Technical University of Denmark, Copenhagen,
Denmark (July, 2008)

Novartis Lecturer, Novartis, Emeryville, CA (August, 2008)
Merck Lecturer, IASOC Conference, Ischia, Naples, Italy (September, 2008)
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37.

38.
39.

40.

41.

42.

43.
44.
45.
46.

47.

48.
49.
50.

51.

52.

53.

54.

55.

Merck-Frosst Lecturer, Université de Montréal, Montreal, Quebec, Canada
(October, 2008)

Eli Lilly Lecturer, Yale University, New Haven, CT (November, 2008)

Novartis Lecturer, Cambridge University, Cambridge, United Kingdom
(March, 2009)

Plenary Lecture, Munich Synthesis Fest, University of Munich, Munich,
Germany (March, 2009)

Plenary Lecturer, 9™ Bristol Synthesis Meeting, University of Bristol,
Bristol, United Kingdom (March, 2009)

Distinguished Lecture Series, Genomics Institute of the Novartis Research
Foundation, La Jolla, CA (March, 2009)

Sackler Prize Symsosium, Tel Aviv University, Tel Aviv, Israel (May, 2009)
Plenary Lecture, National Organic Symposium, Boulder, CO (June, 2009)
Lecture Series, ICIQ Summer School, Tarragona, Spain (July, 2009)

Plenary Lecturer, Princeton American Chemical Society Symposium,
Princeton, NJ (September, 2009)

Plenary Lecturer, Johnson Symposium, Stanford University, Palo Alto, CA
(October 2009)

Plenary Lecturer, Welch Conference, Houston, TX (October, 2009)
Plenary Lecturer, IKCOC-11, Kyoto, Japan (November, 2009)

Japan Society for the Promotion of Science Fellowship Lecturer, University
of Tokyo, Tokyo, Japan (November, 2009)

Plenary Lecturer, Visions in Organic Chemistry, Copenhagen, Denmark
(January, 2010)

Plenary Lecturer, Frontiers in Biomedical Research Symposium, Indian
Wells, CA (February, 2010)

Boehringer-Ingelheim Lecturer, University of Ottawa, Ontario, Canada
(March, 2010)

Inaugural Lecturer of the Student Selected Seminar Series, Indiana
University, Bloomington, IN (March, 2010)

Plenary Award Lecture, 239™ National Meeting of the American Chemical
Society, San Francisco, CA (March, 2010)

85 Shanghai Hongene Exhibit 1003



56.

57.

58.

59.

60.

61.
62.

63.
64.

65.

60.

67.

68.

69.

70.
71.

72.

73.

Francis Clifford Phillips Lecture, University of Pittsburgh, Pittsburgh, PA
(April, 2010)

Plenary Lecturer, Balticum Organicum Syntheticum, Riga, Lativa (June,
2010)

Plenary Lecturer, IUPAC’s 18" International Conference on Organic
Synthesis, Bergen, Norway (August, 2010)

Keynote Lecturer, Gregynog Meeting, Wales, United Kingdom (September,
2010)

Life Science Lecturer, Bayer Schering Pharma AG, Berlin and Wuppertal,
Germany (September, 2010)

Fuson Visiting Professor, University of Illinois, Urbana, IL (October, 2010)

Chemistry Graduate Student Society Distinguished Speaker, University of
British Columbia, Vancouver, British Columbia, Canada (October, 2010)

Joel C. Huff Lecturer, Harvard University, Cambridge, MA (October, 2010)

Bristol-Myers Squibb Lecturer in Organic Chemistry, University of
Michigan, Ann Arbor, MI (December, 2010)

Plenary Lecturer, Indian Organic Chemistry Conference, Goa, India
(December, 2010)

Scynexis Lecturer, The University of North Carolina at Chapel Hill, Chapel
Hill, NC (March, 2011)

Senior Speaker, American Chemical Society Meeting, Organic Division,
Anaheim, CA (March, 2011)

AstraZeneca Distinguished Lecturer, Université de Sherbrooke, Sherbrooke,
Quebec, Canada (May, 2011)

Plenary Lecturer, 17" European Symposium on Organic Chemistry, Crete,
Greece (July, 2011)

AstraZeneca Ecole Polytechnique Lecturer, Palaiseau, France (July, 2011)

Plenary Award Lecturer, 23 International Congress on Heterocyclic
Chemistry, Glasgow, Scotland (August, 2011)

Plenary Lecturer, 52" American Society of Pharmacology Meeting, San
Diego, CA (August, 2011)

Plenary Lecturer, 14" Brazilian Meeting on Organic Synthesis, Brasilia,
Brazil (September, 2011)
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74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Plenary Lecturer, Symposium on Advanced Organic Synthesis and
Catalysis, Hefei, China (October, 2011)

Keynote Lecturer, Vertex Day, University of California, Irvine, Irvine, CA
(October, 2011)

Plenary Lecturer, 21 Symposium on Optically Active Compounds, Tokyo,
Japan (November, 2011)

Plenary Lecturer, 13" Florida Heterocyclic and Synthetic Conference,
Gainesville, FL (March, 2012)

Lecturer for the Frontiers in Chemistry Lecture Series, Case Western
Reserve University, Cleveland, OH (March, 2012)

Lecturer, 2012 Medicinal Chemistry Colloquium Series, Gilead, Foster City,
CA (March, 2012)

Lecturer for the Frontiers in Chemical Research Lecture Series, Texas A&M
University, College Station, TX (April, 2012)

Plenary Lecturer, French American Chemical Society XIV Meeting,
Nantasket, MA (June, 2012)

Plenary Lecturer, 24" Organic Chemistry Biannual Meeting of the Spanish
Royal Chemical Society, San Sebastian, Spain (July, 2012)

Plenary Lecturer, RSEQ Organic Chemistry Symposium, Santiago de
Compostela, Spain (July, 2012)

Plenary Lecturer, Gordon Research Conference, Organic Reaction and
Processes, Smithfield, RI (July, 2012)

Plenary Lecturer, National American Chemical Society Meeting,
Philadelphia, PA (August, 2012)

Plenary Lecturer, The 6" Takeda Science Foundation Symposium on
Pharma Sciences, Osaka, Japan (September, 2012)

Howard Memorial Lecturer, Sydney University, University of New South
Wales, Sydney, Australia (September, 2012)

Plenary Lecturer, 10" Lilly Research Awards for Graduate Students,
Madrid, Spain (September, 2012)

Student Invited Speaker, Virginia Polytechnic Institute and State University,
Blacksburg, VA (November, 2012)

Plenary Lecturer, Creativity Award Symposium for K.C. Nicolaou, NJ
(November, 2012)
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91.

92.

93.

94.

95.

96.

97.
98.
99.

100.

101.
102.
103.

104.

105.

106.

107.

108.

Plenary Lecturer, Novartis Chemical Sciences Lectureship, UT
Southwestern Medical Center, Dallas, TX (December, 2012)

Student Invited Speaker, University of Houston, Houston, TX (December,
2012)

Lilly Lecturer 2013, Imperial College London, London, United Kingdom
(January, 2013)

Samuel M. McElvian Academic Lecturer in Organic Chemistry, University
of Wisconsin, Madison, WI (January, 2013)

Plenary Lecturer, E.B. Hershberg Award Symposium to honor Bruce
Maryanoff, New Orleans, LA (April, 2013)

Plenary Lecturer, Bristol-Myers Squibb Symposium, Princeton, NJ (April,
2013)

Plenary Lecturer, Sackler Symposium, Tel Aviv, Israel (June, 2013)
Keynote Lecturer, Tetrahedron Conference, Vienna, Italy (June, 2013)

Plenary Lecturer, Synthesis in Organic Chemistry Symposium, University of
Oxford, Oxford, United Kingdom (July, 2013)

Student Invited Organic Seminar Speaker, Harvard University, Cambridge,
MA (August, 2013)

Plenary Lecturer, Princeton University, Princeton, NJ (September, 2013)
Plenary Lecturer, Pharmaron Symposium, Beijing, China (September, 2013)

Bristol-Myers Squibb Lecturer, Columbia University, New York, NY
(January, 2014)

George Biichi Visiting Lecturer in Organic Chemistry for 2013-2014,
Massachusetts Institute of Technology, Cambridge, MA (February, 2014)

Organic/Bristol-Myers Squibb Lecturer, U.C. Berkeley, Berkeley, CA
(April, 2014)

Plenary Speaker, Institute of Chemical Research of Catalonia, Tarragona,
Spain (July, 2014)

Plenary Lecturer, 2™ International Symposium on Natural Product Synthesis
and Process Methods for Drug Manufacture, Nanjing University, China
(September, 2014)

Mukaiyama Award Lecturer, The Committee of The Society of Synthetic
Organic Chemistry, Fukuoka, Kyusyu, Japan (September, 2014)
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109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.
122.

123.

124.

125.

2014 Aldrich-UCLA Lecturer, Organic Colloquium, University of
California, Los Angeles, Los Angeles, CA (October, 2014)

Plenary Lecturer, AbbVie Global Synthesis Summit, North Chicago, Il
(October, 2014)

Plenary Speaker, Pauling Medal Award Symposium, Bellingham, WA
(October, 2014)

The Ferrier Lecturer, Victoria University, Wellington, New Zealand
(December, 2014)

Plenary Speaker, Royal Australian Chemical Institute National Congress,
Adelaide, Australia (December, 2014)

2015 5-College Lectures in Chemistry, Smith College, Northampton, MA
(March, 2015)

Paul Gassman Memorial Seminar Speaker, Canisius College, Buffalo, NY
(March, 2015)

Plenary Speaker, 32" Annual HC Brown Lectures, Purdue University, West
Lafayette, IN (April, 2015)

Morris S. Kharasch Visiting Professor, University of Chicago, Chicago, IL
(April, 2015)

Bristol-Myers Squibb Lecturer, University of Pennsylvania, Philadelphia, PA
(May, 2015)

College of Arts and Science Alumni Distinguished Service Award Recipient
at the CAS Baccalaureate Graduation Ceremony, New York University, New
York, NY (May, 2015)

Plenary Speaker, 15" Annual Symposium on Molecular Discovery, Boston
University, Boston, MA (June, 2015)

Plenary Speaker, Yale University, New Haven, CT (June, 2015)

Plenary Speaker, Professor Stephen L. Buchwald’s 60" Birthday,
Massachusetts Institute of Technology, Cambridge, MA (August, 2015)

Plenary Speaker, International Society of Heterocyclic Chemistry Congress,
Santa Barbara, CA (August, 2015)

Plenary Speaker, C&EN Virtual Symposium, Advances in Drug Discovery &
Development, Virtual (September, 2015)

Plenary Speaker, 2015 Bristol-Myers Squibb Lecturer, Boston College,
Chestnut Hill, MA (October, 2015)
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126.
127.

128.

129.

130.

131.

132.

133.

134.
135.
136.
137.

138.

139.

140.

141.

142.

143.

143.

Plenary Speaker, World ACD, San Diego, CA (October, 2015)

Bohlmann Lecturer, Institut fiir Chemie at the Technische Universitit Berlin,
Berlin, Germany (November, 2015)

Elias J. Corey Award for Outstanding Original Contribution in Organic
Synthesis by a Young Investigator, Society’s 251 ACS National Meeting,
San Diego, CA (March, 2016)

Actelion Sandmeyer Lecturer, Actelion Pharmaceuticals Ltd., Allschwil,
Switzerland (November, 2016)

EROS Reagent of the Year Lecturer, University of Basel, Basel, Switzerland
(November, 2016)

Emanuel Merck Lectureship, TU Darmstadt, Darmstadt, Germany (May,
2017)

Keynote Speaker, Gordon Research Conference, New London, NH (August,
2017)

Plenary Speaker, IKA Works, Inc., ACS 254" National Meeting,
Washington, D.C. (August, 2017)

Keynote Speaker, Pfizer, Groton, CT (October, 2017)
Keynote Speaker, Lilly Grantee Symposium, Indianapolis, IN (March, 2018)
Keynote Speaker, Gordon Research Conference, Newport, RI (June, 2018)

Tetrahedron Chair Lectureship, BOSS XVI, Brussels, Belgium ““Lecture:
Studies in Natural Product Synthesis™ (July 2018)

Tetrahedron Chair Lectureship, BOSS XVI, Brussels, Belgium ““Lecture:
Translational Chemistry - part 1 (July, 2018)

Tetrahedron Chair Lectureship, BOSS XVI, Brussels, Belgium ““Lecture:
Translational Chemistry - Part 2 (July, 2018)

Tetrahedron Chair Lectureship, BOSS XVI, Brussels, Belgium ““Lecture:
Electrifying Synthesis™ (July, 2018)

Keynote Speaker, The 44" Future Lecture Series, Beijing, China (September,
2018)

Keynote Speaker, 14" Winter Conference on Medicinal and Bioorganic
Chemistry, Steamboat Springs, CO (January, 2019)

Inaugural Lecturer, 21% Annual Perspectives on Science, Point Loma
Nazarene University, San Diego, CA (February, 2019)

Inhoffen Lecturer, Braunschweig, Germany (April, 2019)
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144.

145.

146.

147.

148.
149.

150.
151.
152.
153.
154.
155.
156.

157.
158.

159.

Plenary Speaker, 9" Pacific Symposium on Radical Chemistry, Pacific
Grove, CA (June, 2019)

Plenary Speaker, 20" European Symposium on Organic Chemistry, Vienna,
Austria (July, 2019)

Keynote Speaker, Gordon Research Conference, Andover, NH (August,
2019)

Keynote Speaker, Karle Symposium, University of Michigan, Ann Arbor, MI
(August, 2019)

Plenary Speaker, Drug Discovery Chemistry, Virtual (August 2020)

Keynote Speaker, OPT Congress, Oligonucleotide and Precision
Therapeutics, Virtual (October 2020)

Plenary Speaker, 19" Annual CSCB, Virtual (December 2020)

Keynote Speaker, German Peptide Symposium, Virtual (March 2021)
Keynote Speaker, India-UK ISCC Mini-Symposium, Virtual (April 2021)
Plenary Speaker, ISySyCat2021, Virtual (August 2021)

Keynote Speaker, ECMNP-XII, Virtual (September 2021)

Plenary Speaker, University of Mexico, Virtual (December 2021)

Plenary Speaker, 142" Annual Meeting of the Pharmaceutical Society of
Japan, Virtual (March 2022)

Plenary Speaker, Swedish Chemical Society 2022, Virtual (June 2022)

Keynote Speaker, Curious2022 - Future Insight Conference, Virtual (July
2022)

Plenary Speaker, NZIC 2022, Virtual (November 2022)

Research Presentations

l.
2.

Pfizer, St. Louis, MO (March, 2004)

Gordon Research Conference, Heterocyclic Compounds, Newport, RI (July,
2004)

San Diego Section of American Chemical Society, La Jolla, CA (August,
2004)

Pfizer, Ann Arbor, MI (September, 2004)
University of Michigan, Ann Arbor, MI (September, 2004)
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.
21.

22.

23.
24.
25.
26.
27.
28.
29.

30.

Microwave Assisted Organic Synthesis Symposium, La Jolla, CA (October,
2004)

University of California, Los Angeles, Los Angeles, CA (November, 2004)
DuPont, Wilmington, DE (November, 2004)

Abbott Laboratories, Chicago, IL (February, 2005)

University of California, Santa Cruz, Santa Cruz, CA (March, 2005)
Brandeis University, Boston, MA (April, 2005)

Millenium Pharmaceuticals, Cambridge, MA (April, 2005)

Novartis, Cambridge, MA (April, 2005)

Eisai Pharmaceuticals, Cambridge, MA (April, 2005)

University of California, Los Angeles, Los Angeles, CA (May, 2005)
Schuster Symposium, New York University, New York, NY (June, 2005)

National Science Foundation Synthesis Workshop, Lake Arrowhead, CA
(June, 2005)

Eli Lilly and Co., Indianapolis, IN (July, 2005)

International Conference Heterocyclic Chemistry Lecture, Palermo, Italy
(July, 2005)

GlaxoSmithKline, Philadelphia, PA (August, 2005)

Bristol-Myers Squibb Pharmaceutical Research Institute, Lawrenceville, NJ
(September, 2005)

Bristol-Myers Squibb Pharmaceutical Research Institute, Hopewell, NJ
(September, 2005)

Kyoto Pharmaceutical University, Kyoto, Japan (September, 2005)
Tokyo Institute of Technology, Tokyo, Japan (September, 2005)
Tokyo University of Science, Tokyo, Japan (September, 2005)
Pennsylvania State University, State College, PA (November, 2005)
Hoffmann La Roche, Palo Alto, CA (December, 2005)

University of Wisconsin, Madison, WI (January, 2006)

Bristol-Myers Squibb, Process Research, East Brunswick, NJ (January,
2006)

University of California, Santa Barbara, Santa Barbara, CA (February, 2006)
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.
49.

50.

51.
52.
53.
54.
55.
56.
57.

University of Illinois, Urbana, IL (February, 2006)

University of Texas, Dallas, TX (February, 2006)

Lexicon Pharmaceuticals, Princeton, NJ (March, 2006)

Merck Research Laboratories, Whitehouse Station, NJ (March, 2006)
Pfizer La Jolla, San Diego, CA (March, 2006)

University of Alabama, Tuscaloosa, AL (March, 2006)
University of Utah, Salt Lake City, UT (April, 2006)

Brigham Young University, Provo, UT (April, 2006)

Searle Scholars Annual Meeting, Chicago, IL (April, 2006)
Cytokinetics, Inc., San Francisco, CA (April, 2006)

Genentech, San Francisco, CA (April, 2006)

Stanford University, Palo Alto, CA (April, 2006)

Scios Pharmaceuticals, San Francisco, CA (April, 2006)

Gilead, San Francisco, CA (April, 2006)

University of California, Irvine, Irvine, CA (April, 2006)
Schering-Plough Research Institute, Kenilwood, NJ (May, 2006)

Scripps Institute of Oceanography, Fenical Symposium, San Diego, CA
(June, 2006)

Gordon Research Conference, Newport, RI (July, 2006)

Tokushima Pre-symposium — Natural Product Chemistry, Tokushima, Japan
(July, 2006)

IUPAC International Conference on Biodiversity and Natural Products,
Kyoto, Japan (July, 2006)

IUPAC Post-symposium, Sendai, Japan (July, 2006)

Helsinki University of Technology, Espoo, Finland (September, 2006)
University of Marburg, Marburg, Germany (September, 2006)
Max-Plank-Institute, Mulheim/Ruhr, Germany (September, 2006)
Schering Berlin, Berlin, Germany (September, 2006)

Johnson & Johnson, La Jolla, CA (December, 2006)

Eli Lilly, Madrid, Spain (January, 2007)
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58.
59.
60.
61.

62.
63.
64.
65.
66.
67.

68.
69.
70.

71.
72.
73.
74.
75.
76.
77.
78.

79.
80.
81.
82.
83.
84.

Columbia University, New York, NY (February, 2007)
Texas A&M University, College Station, TX (March, 2007)
Massachusetts Institute of Technology, Cambridge, MA (March, 2007)

1® Annual Chemistry Graduate Student Seminar, University of Connecticut,
Storrs, CT (March, 2007)

University of Missouri, Columbia, MI (April, 2007)

Amgen, Cambridge, MA (April, 2007)

Boston College, Boston, MA (May, 2007)

Sepracor, Marlborough, MA (May, 2007)

Bristol-Myers Squibb Symposium, New Brunswick, NJ (May, 2007)

Heterocyclic Compounds Gordon Research Conference, Newport, RI (June,
2007)

GlaxoSmithKline, Madrid, Spain (July, 2007)
Natural Products Gordon Research Conference, Tilton, NH (July, 2007)

Boston American Chemical Society Symposium, Joullie 80 Birthday
Celebration, Boston, MA (August, 2007)

Beckman Young Investigator Symposium, Irvine, CA (August, 2007)
CSS Symposium, Wyeth, Collegeville, PA (September, 2007)
Johnson & Johnson PRD, Spring House, PA (October, 2007)
Novartis, Cambridge, MA (October, 2007)

POCC, University of Pennsylvania, Philadelphia, PA (October, 2007)
DuPont, Newark, DE (October, 2007)

Schering-Plough, Cambridge, MA (October, 2007)

California Institute of Technology, Organic Chemistry Seminar, Pasadena,
CA (November, 2007)

Sanofi-Aventis, Frankfurt, Germany (January, 2008)

Novartis, Basel, Switzerland (January, 2008)

Novartis, Vienna, Austria (January, 2008)

Novartis, Horsham, United Kingdom (January, 2008)
GlaxoSmithKline, Harlow, United Kingdom (January, 2008)
AstraZeneca R&D Charnwood, Loughborough, UK (January, 2008)
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85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.

101.
102.

103.

104.

105.
106.
107.
108.
109.
110.
111.

Instituto de Quimica Orgénica General, Madrid, Spain (January, 2008)
13" Biennial Eli Lilly Grantee Symposium, Indianapolis, IN (March, 2008)
University of Southern California, Los Angeles, CA (March, 2008)
Searle Scholars Annual Meeting, Chicago, IL (April, 2008)

Memorial Sloan-Kettering Cancer Center, New York, NY (May, 2008)
Bristol-Myers Squibb Symposium, New Brunswick, NJ (May, 2008)
Merck, Boston, MA (May, 2008)

Pfizer, Sandwich, Kent, United Kingdom (July, 2008)

Merck, West Point, PA (August, 2008)

Amgen, San Francisco, CA (August, 2008)

Exelixis, San Diego, CA (September, 2008)

IRBM, Merck, Rome, Italy (September, 2008)

AstraZeneca, Boston, MA (October, 2008)

Takeda, San Diego, CA (November, 2008)

New York University, New York, NY (January, 2009)

Genomics Institute of the Novartis Research Foundation, La Jolla, CA
(March, 2009)

Université Pierre et Marie Curie, Paris, France (March, 2009)

Lecture Series, Swiss Federal Institute of Technology, Lausanne,
Switzerland (April, 2009)

Lecture Series, Swiss Federal Institute of Technology, Basel, Switzerland
(April, 2009)

Lecture Series, Swiss Federal Institute of Technology, Geneva, Switzerland
(April, 2009)

Vitae Pharmaceuticals, Fort Washington, PA (July, 2009)

Beckman Young Investigators Symposium, Irvine, CA (August, 2009)
Boehringer-Ingelheim Pharmaceuticals, Ridgefield, CT (October, 2009)
Northwestern University, Evanston, IL (February, 2010)

University of Minnesota, Minneapolis, MN (March, 2010)
Boehringer-Ingelheim, Laval, Quebec, Canada (March, 2010)
GlaxoSmithKline, Upper Merion, PA (March, 2010)
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112.

113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.

130.
131.
132.
133.
134.
135.
136.
137.
138.
139.

Heterocyclic Compounds Gordon Research Conference, Newport, RI (June,
2010)

Celgene Research, San Diego, CA (July, 2010)

Stereochemistry Gordon Research Conference, Newport, RI (August, 2010)
Bristol-Myers Squibb, Wallingford, CT (September, 2010)

Syngenta, Jealott’s Hill, Berkshire, United Kingdom (September, 2010)
UCB Pharma, Slough, United Kingdom (September, 2010)

Firmenich, Geneva, Switzerland (September, 2010)

The University of Delaware, Newark, DE (October, 2010)

The University of Texas at Austin, Austin, TX (November, 2010)

L.S. Skaggs Biomedical Symposium, La Jolla, CA (November, 2010)
AstraZeneca, Molndal, Sweden (January, 2011)

Pfizer, Cambridge, MA (May, 2011)

Abbott Laboratories, Abbott Park, IL (June, 2011)

Vertex Pharmaceuticals, San Diego, CA (June, 2011)

PA Biotech Center, Doylestown, PA (June, 2011)

Eisai, Boston, MA (August, 2011)

GlaxoSmithKline Scholar Symposium, Raleigh, NC (September, 2011)

The Scripps Research Institute, Scripps Florida, Jupiter, FL (September,
2011)

SIOC, Shanghai, China (October, 2011)

SIMM, Shanghai, China (October, 2011)

WUXI, Shanghai, China (October, 2011)

Novartis, Shanghai, China (October, 2011)

Albany Molecular Research Inc. Albany, NY (November, 2011)
Dow AgroSciences, Indianapolis, IN (March, 2012)

Merck Research Laboratories, Boston, MA (March, 2012)

Pfizer, San Diego, CA (May, 2012)

Millennium Pharmaceuticals, Boston, MA (June, 2012)

Broad Institute of MIT and Harvard, Cambridge, MA (July, 2012)

96 Shanghai Hongene Exhibit 1003



140.
141.
142.
143.

144.
145.

146.

147.

148.
149.

150.
151.
152.
153.
154.
155.
156.
157.

158.
159.

160.

161.

Merck Serono, Darmstadt, Germany (August, 2012)
Sanofi-Aventis, Frankfurt, Germany (August, 20102)
AsymChem Fall Symposium, Tianjin, China (October, 2012)

Shanghai Institute of Materia Medica, Chinese Academy of Sciences,
Shanghai, China (October, 2012)

Jiaotong University, Shanghai, China (October, 2012)

5™ International Forum on Homogeneous Catalysis, SIOC, Shanghai, China
(October, 2012)

1*" International Symposium of C-H Activation, Peking University, Beijing,
China (October, 2012)

University of Chicago, Department Colloquium, Chicago, IL (December,
2012)

Dart NeuroScience, San Diego, CA (April, 2013)

23" Annual Meeting on Structural Biology, San Jose del Cabo, Mexico
(May, 2013)

Merck, Rahway, NJ (July, 2013)

AstraZeneca, Alderley Park, UK (July, 2013)
GlaxoSmithKline, Stevenage, UK (July, 2013)

Eisai, United Kingdom (July, 2013)

Academia Sinica, Taiwan, China (September, 2013)
Asymchem Inc., Tianjin, China (September, 2013)
Boehringer-Ingelheim, Ridgefield, CT (October, 2013)

LEO Ingenol Science Day, LEO Pharma A/S, Ballerup, Denmark (February,
2014)

Celgene, San Diego, CA (March, 2014)

Marine Natural Products Gordon Research Conference, Ventura, CA
(March, 2014)

“Advances in C-H Functionalization” Symposium, American Chemical
Society National Meeting, Dallas, TX (March, 2014)

“MEDI Awards” Symposium, American Chemical Society National
Meeting, Dallas, TX (March, 2014)
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162.

163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.

178.
179.

180.
181.
182.
183.
184.

185.

186.

“Award Symposium to Honor Amir Hoveyda,” American Chemical Society
National Meeting, Dallas, TX (March, 2014)

Jewish Federation of San Diego FED Talks, San Diego, CA (March, 2014)
Bristol-Myers Squibb Symposium, Princeton, NJ (May, 2014)

Johnson & Johnson, San Diego, CA (June, 2014)

AstraZeneca, Waltham, MA (October, 2014)

Hewitt Foundation Symposium, San Diego, CA (January, 2015)
GlaxoSmithKline, King of Prussia, PA (March, 2015)

Temple University, Philadelphia, PA (May, 2015)

Teva Global Research and Development, West Chester, PA (May, 2015)
Gordon Research Conference, New London, NH (June, 2015)

San Diego Bio-Pharma Conference, San Diego, CA (June, 2015)
AstraZeneca, Waltham, MA (August, 2015)

Teva Pharmaceutical Scholars Symposium, Boston, MA (August, 2015)
Kevli Symposium, Boston, MA (August, 2015)

American Chemical Society, Boston, MA (August, 2015)

International Society of Heterocyclic Chemistry, Santa Barbara, CA
(August, 2015)

Bristol-Myers Squibb Symposium, Princeton, NJ (September, 2015)

Northern Section of the ACS Process Symposium, Boston Harbor, MA
(October, 2015)

Asymchem Inc., Tianjin, China (October, 2015)

SIOC, Shanghai, China (October, 2015)

WuHan University, WuHan, China (October, 2015)
Harvard University, Cambridge, MA (November, 2015)

Pacifichem Symposium on Strategies and Tactics in Complex Molecule
Synthesis, Honolulu, HI (December, 2015)

C-H Functionalization Symposium, Pacifichem, Honolulu, HI (December,
2015)

Symposium on Innovative Strategies for the Synthesis of Nitrogen
Heterocycles, Honolulu, HI (December, 2015)
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187.
188.
189.
190.
191.
192.
193.
194.
195.
196.

197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.

209.
210.
211.
212.
213.
214.

Genentech, South San Francisco, CA (February, 2016)

Emory University, Novartis Lecture, Atlanta, GA (April, 2016)
Gilead Sciences, Inc., San Francisco, CA (August, 2016)

Inception Sciences, San Diego, CA (August, 2016)

Asymchem, Inc., Tianjin, China (October, 2016)

University of Basel, Basel, Switzerland (November, 2016)
Binghamton University, Binghamton, NY (December, 2016)

Student Invited Speaker, Duke University, Durham, NC (April, 2017)
Eli Lilly, Madrid, Spain (July, 2017)

Student Invited Speaker, 254™ ACS National Meeting, Graduate Symposium
(August, 2017)

Alkermes, Waltham, MA (August, 2017)

Blueprint Medicines, Cambridge, MA (August, 2017)
Celgene, Inc., Summit, NJ (August, 2017)

Asymchem, Inc., Tianjin, China (September, 2017)

Nankai University, Tianjin, China (September, 2017)

Yale University, New Haven. CT (October, 2017)
University of Delaware, Wilmington, DE (October, 2017)
Stockholm University, Stockholm, Sweden (January, 2018)
LEO Pharma, Copenhagen, Denmark (January, 2018)

H. Lundbeck A/S, Copenhagen, Denmark (January, 2018)
The Torkil Holm Symposium, Copenhagen, Denmark (January, 2018)

255" ACS National Meeting, E.J Corey Symposium, New Orleans, LA
(March, 2018)

Cornell University, Baker Symposium, Ithaca, NY (May, 2018)
Electrochemical Society, Seattle, WA (May, 2018)

University of CA, Los Angeles (June, 2018)

Merck, Rahway, NJ (June, 2018)

Novartis, San Diego, CA (June, 2018)

UCB Bio Pharma, Brussels, Belgium (July, 2018)
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215.
216.
217.
218.
219.
220.
221.

222.

223.
224.
225.
226.

227.

228.

229.
230.
231.

232.
233.
234.
235.
236.
237.
238.
239.

Syngenta, Jealott’s Hill, UK (July, 2018)

GlaxoSmithKline, Stevenage, UK (July, 2018)

HitGen Ltd., Chengdu, China (September, 2018)

YingDe Lecture, Peking University, Beijing, China (September, 2018)
Asymchem, Inc., Tianjin, China (September, 2018)

Vertex, San Diego, CA (October, 2018)

257th ACS National Meeting, Derek Horton Symposium, Orlando, FL
(March, 2019)

257th ACS National Meeting, Innovative Green Chemistry, Orlando, FL
(March, 2019)

Beilstein Electrochemistry Symposium, Mainz, Germany (April, 2019)
Gordon Research Conference, Newport, RI (June, 2019)
IUPAC World Chemistry Congress, Paris (July, 2019)

257th ACS National Meeting, Strained Ring Symposium, San Diego, CA
(August, 2019)

257th ACS National Meeting, Smissman Award, San Diego, CA (August,
2019)

Colorado State University, Williams Distinguished Lectureship, Fort
Collins, CO (October, 2019)

IKA Works, EChem Webinar (April, 2020)
Cambridge University, Virtual Webinar (May, 2020)

Distinguished Lecture, Lawrence Berkeley National Laboratory, Virtual
(September 2020)

Janssen Prize Scientific Lecture, Virtual (September 2020)
International Forum on Green Chemistry, Virtual (October 2020)
3" World Laureates Forum, Virtual (October 2020)

CiQUS, Virtual (November 2020)

KAIST, Virtual (November 2020)

ICBS2020, Virtual (November 2020)

ACS-SBQ, Virtual (November 2020)

Smissman Lecture, Virtual (March 2021)
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240. ICBMS Lyon, Virtual (March 2021)
241. MacLean Lecture, Virtual (May 2021)

242. University of Bristol, Bristol Chemical Synthesis Syngenta Award, Virtal
(June 2021)

243. ACS Fall 2021 Meeting, Resilience of Chemistry, Virtual (August 2021)
244, Mitsibushi Chemical, Virtual (August 2021)

245. Sanofi, Virtual (September 2021)

246. ACSCVS, Virtual (September 2021)

247. Amgen, Inc., Virtual (September 2021)

248. USciences Bicentennial Symposium, Virtual (October 2021)

249. ICIQ PhD Day, Virtual (October 2021)

250. Bayer AG, Virtual (November 2021)

251. Clayton Heathcock Lecture, UC Berkeley, Vitual (November 2021)

252. Baylor University, Virtual (November 2021)

253. Masterclasses in Organic Synthesis, Seoul National University, Virtual
(November 2021)

254. New Trends in Organic Synthesis, Virtual (November 2021)
255. AIMECS2021, University of Tokyo, Virtual (December 2021)

256. Electrochemistry in organic synthesis, KTH Royal Institute of Technology,
Virtual (December 2021)

257. PacifiChem 2021, Virtual (December 2021)

258. Stauffer Lecturship, Stanford University, Virtual (February 2022)
259. McGill University, Virtual (February 2022)

260. University of Louisville, Virtual (February 2022)

261. Davidson College, Virtual (March 2022)

262. OPT Congress, Virtual (March 2022)

263. ACS Spring 2022, San Diego, CA (March 2022)

264. Royal Dutch Chemistry Symposium, Wageningen International Symposium,
Virtual (April 2022)

265. Andrews University, Virtual (April 2022)
266. Evotec, Virtual (May 2022)
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267.

268.
269.
270.
271.
272.
273.
274.
275.
276.

BOSS XVII - 17th Belgian Organic Synthesis Symposium, Namur, Belgium
(July 2022)

ACS Fall 2022, Virtual (August 2022)

IRT 2022, Virtual (August 2022)

Washington University in St. Louis, Virtual (September 2022)
University of Nebraska, Virtual (September 2022)

Galapagos, Virtual (October 2022)

UCLA, Los Angeles, CA (October 2022)

PMI, Austin, TX (October 2022)

Amgen, Virtual (November 2022)

Alnylam, Pharmaceuticals, Virtual (December 2022)
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MATERIALS CONSIDERED

Exhibit | Title Abbreviation
No.
1001 U.S. Patent No. 8,541,569 the 569 Patent

1002 File History of U.S. Patent Appl. No. 12/708,827 the ’569 File
(which issued as the *569 Patent) History

1004 Arthur Van Aerschot, Piet Herdewijn, Jan Balzarini, | Aerschot
Rudi Pauwels, and Erik De Clerq, 3’-Fluoro-2’,3’-
dideoxy-5-chlorouridine: Most Selective Anti-HIV-
1 Agent among a Series of New 2’- and 3’-
Fluorinated 2’,3°-Dideoxynucleoside Analogues, J.
Med. Chem. 1989, Vol. 32, No. 8, 1742-1749.
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