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INTRODUCTION

Plaintiffs Takeda Pharmaceutical Compang., Takeda Pharmaceuticals U.S.A., Inc.,
Takeda Pharmaceuticals America, Inc., and @lalecland Limited (collectively, “Plaintiffs”)
bring this action for patentfingement against Defendamdoco Remedies Ltd. (“Indoco”) and
Defendants Torrent Pharmaceuticals, Ltd. and Tofdarma Inc. (collectively, “Torrent.”)
Plaintiffs own U.S. Patent No. 7,807,689 (“the '689 patent”), which is listed in the Orange Book
as protecting Plaintiffs’ alogliptin benzoate formulationsrkated under the brand names
Nesina®, Kazano®, and Oseni®. Indoca lited Abbreviated New Drug Application
(“ANDA”) Nos. 210002 and 209998, seeking approvainarket generic versions of Nesina®
and Kazano®. Torrent has filed Abbreteid New Drug Application Nos. 21-0159, 21-0160,
and 21-0161, seeking approval to market genersions of Nsina®, Kazano®, and
Oseni®. Plaintiffs complain that, by filinpese ANDAs with the United States Food and Drug
Administration, Defendants havefiimged the '689 patent. The parties have stipulated to a
finding that the proposed genepmducts infringe clians 4 and 12 of the '689 patent. A bench
trial on Defendants’ patent inN@ity defenses to infringememtas held for 2 days, beginning on
November 4, 2019, and ending on November 5, 20dpon hearing the evidence presented at
trial, this Court finds that Platiffs have proven that claimsahd 12 of the '689 patent are valid

and infringed.

STIPULATED FACTS
The parties stipulated to the followingcts in the Final Preal Order (“FPQO”):
12. On June 5, 2019 Plaintiffs andrfient stipulated that Torrent’s
submission of its ANDA Nos. 21-0159, 21-0160, and 21-0161 to the FDA and its

commercial manufacture, use, offer folesaale, or importation of Torrent’s
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ANDA Products prior to thexpiration of the '689 gant and certain claims
therein would constitute lital infringement under 35 U.S.C. § 271 (a), (b), (c), or
e(2)(A), if such claims were held ichand enforceable. (ECF No. 81). As a
result of the stipulation, ghonly issue in dispute beden Plaintiffs and Torrent
was whether claims 1, 3, 4, 9, 11-12, 43, 48af the '689 patent were invalid.

14. On May 7, 2019 Plaintiffs and Indostipulated thatridoco’s submission
of its ANDA Nos. 209998 and 210002 to the FDA and its commercial
manufacture, use, offer for sale, saleimportation of Indoco’s ANDA Products
prior to the expiration of the '689 pateand certain claims therein would
constitute infringement under 35 U.S.C. 8§ Za), (b), (c), or e(2)(A), if such
claims were held valid and enfortéa (Case No. 2:17-cv-07301 ECF No. 56).
As a result of the stipulation, the ondsue in dispute bewen Plaintiffs and
Torrent was whether claims 1, 3, 419,12, 43, and 49 of the '689 patent were
invalid.

16. For purposes of trial, Takeda hasead that it intend® assert only two
claims of the '689 patent -- claims Acdal12 —against Defendants. Thus, claims 4
and 12 of the '689 patent are thialy claims remaiimg for trial.

20. According to the Federal Drug #dhistration’s (“FDA”) Approved Drug
Products with Therapeutic Equivalereealuations (the “Orange Book”), the
'689 patent is listed as covering Takdd8A’s Nesina®, Oseni®, and Kazano®
products expiring on June 27, 2028.

24. Plaintiff Takeda U.S.A. is theegistered holder adpproved New Drug
Application (“NDA”) Nos. 22-271 (Nes@&®), 22-426 (Oseni®), and 203-414
(Kazano®) indicated as adjuncts to distla@xercise to improvglycemic control
in adults with type 2 diabetes mellitus.

41. Defendants have stipulated th& tommercial manufaate, use, offer for
sale, sale or importatn of products covered lilgeir respective ANDA
submissions prior to the expiration o&tt689 patent will constitute infringement
of claims 4 and 12 of the '689 patemider 35 U.S.C. § 271(a), (b), (c) or
(e)(2)(A) if such claims are held valahd enforceable. Therefore, the only issue
in dispute in the consolidatexttion is whether claimsahd 12 of the '689 patent
are valid.

43. Defendants’ theory based on obvitess-type double patenting is set
forth in the reports of their expddr. David Rotella, dated June 14, 2019 and
August 23, 2019.

44, Defendants’ theory based on 35 U.§ @03 is set forth in the reports of
their expert Dr. Dana Ferrardated June 14, 2019 and August 23, 2019.
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THE ISSUESFOR TRIAL

1. Have Defendants proven by clear and conmmevidence that claims 4 and 12 of the

'689 patent are invalid as olmuis, pursuant to 35 U.S.€.103, or under the doctrine of

obviousness-type double patenting?

THE EVIDENCE AT TRIAL

What follows are selected excerpts from tregiteony of the withesseappearing in court
at trial:

A. Testimony of David Rotella

Dr. Rotella was qualified as an expert witness in the field of medicinal chemistry and
diabetes drug development. (Tr. 15:19-23y. Rotella recognizeDr. Nichols as an
international expert in centraervous system drug discovery(Tr. 19:1-6.) Dr. Rotella
explained that DPP-1V is an enzyme i thuman body that inactived the hormone GLP-1,
which stimulates release of insufrom the pancreas. (Tr. 19:20-20:4.) As a result, if one
inhibits the action of DPP-IV, ongrolongs the life of GLP-1 ithe plasma, which allows for
continued stimulation for insulirelease and lower blood glucose. (Tr. 20:13-17.) Alogliptin
is a DPP-1V inhibitor. (Tr. 20:22.) The priart knew the crystal structure of DPP-IV. (Tr.
22:15-18.) The prior art also knew the locationved binding sites, pockets S1 and S2, which
are hydrophobic. (Tr. 23:9-20.) Through compumedeling, one can evaluate the activity of
possible DPP-1V inhibitors. (Tr. 24:8-18.)

The '689 patent covers alogliptin, which isedgo treat Type 2 diabetes. (Tr. 25:21-
26:5.) Claim 4 shows the structuwkalogliptin; part of the steture is called the scaffold, and
parts are called substituents. (Tr. 27:3-C)aim 12 describes the benzoate salt of alogliptin.
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(Tr. 27:7-8.) One importarharacteristic of the agjliptin molecule is an NEgroup on a
substituent that is in the R absolgtereochemistry. (Tr. 28:7-8.)

The Feng or '344 patent was in the prior ad @laims DPP-IV inhibitors. (Tr. 29:1-2.)
Feng claim 161 discloses a molecwi¢h a structure that has eadfold that is different from
alogliptin, but has the same two substituentsgarem alogliptin.  (Tr. 29:12-15.) Feng claim
162 is a dependent claim that depends on thistsire, but it has an error related to the
stereochemistry associated with thedgrbup. (Tr. 29:15-20.) One could change the
molecule of the Feng claim 162 compound (heffegna‘F162") into alogliptin by substituting
the scaffold, while keeping thalsstituents the same. (Tr. 31:28:) Scaffold replacement is
a common practice in medicinal chemistry. (Tr.132:) It was known in the prior art. (Tr.
33:16-18.) One prior art example is the useaafffold replacement ttchange celecoxib to
rofecoxib. (Tr. 35:1-15.) Anber example from aftehe Priority Date is in a paper in the
Journal of Medicinal Chemistryith some authors who are inverg on the '689 patent. (Tr.
36:5-37:12.) In this article, theuthors taught the use of scaffold replacement to “go from the
Feng patent to the alogliptin patent.” (Tr. 37:13-16.)

As to the Kim 1998 reference, Dr. Rotella diok agree that it was an obscure reference
that uses a Korean folk remedy. (Tr. 39:7-40:9.he reference teaches that uracil has activity
in an animal model of Type 2 diabetes. (Tr. 41:13-20.) The reference also found that rutin and
ascorbic acid have activity, but these will fibinto hydrophobic pockets. (Tr. 43:1-12.) If
one substitutes uracil for theadtold in Feng claim 162, thereeafour possible structures, and
only one (“uracil analogue 1”) “matches uptérms of the bond connection between the

substituents and the scaffold.” (Tr. 45:1-12.)



We replace the scaffold in Feng claim 162 withcil analogue 1, and then change one
hydrogen atom to a methyl group, which is ¢heallest possible hydphobic group, and we
have alogliptin. (Tr. 46:2-9.) The change te thethyl group is a simple second step that is
routine experimentation.(Tr. 46:17-21.)

Dr. Rotella also offered antatnative path to alogliptin. (Tr. 47:6-9.) The compound
in Feng claim 162 contains a fluoro-olefin stiure which can be regated with an amide bond,
and then you change a nitergto a carbon, and you have uiranalogue 1. (Tr. 48:9-22.)

Making a benzoate salt of a compound issadard practice, commonly used in making
an active pharmaceuticalgredient. (Tr. 50:15-25.)

On cross-examination, Dr. RoteBéated that, prior to hiswoelvement in this case, he
knew the structure of alogliptibut that Defendantg£ounsel had directeadm to claim 162 of
the Feng patent, as well as the Kieference. (Tr. 54:16-55:3.)

The central core of alogliptiis a uracil or a pyrimidine-dione, while the central core of
Feng claim 162 is a pyrimidinone(Tr. 58:2-7.) Although some &@r. Rotella’s slides showed
a fluorine atom as part of the scaffold, a pydinone scaffold does not have a fluorine atom
attached to it; th8uorine is a substituent. (Tr. 581%5.) Dr. Rotella did not dispute that F162
would be likely show some effeeeness as a DPP-1V inhibitor. (Tr. 59:9-13.) Dr. Rotella
agreed that the Feng patend diot teach or suggest any ftiooal problem wth the claim 162
compound, nor suggest that any aspect of thenga teachings needed modification. (Tr.
59:14-20.) None of the compounds disclosethéFeng patent has a uracil scaffold. (Tr.
61:11-12.) The Kim reference does not teatlibition of DPP-IV. (Tr. 61:13-15.) Four

prior art references — Wiedeman, the WO 496 patent, th&7@Rpatent, and the Mark 2004



patent — disclose many different DPP-1V inhib#&dbut none teaches use of a uracil scaffold.
(Tr. 62:8-63:6.)

Dr. Rotella stated that helied on the Bohm reference say that scaffold hopping was
known to the art prior to the adgal date. (Tr. 73:16-21.) DRotella’s scaffold replacement
theory would be classified as fragment em@ment. (Tr. 77:19-23.)The Bohm reference
states that fragment replacement requires mangommercial tools thd&r. Rotella does not
know how to use currently, and that the persoordinary skill in the ar(*POSA”) prior to the
critical date may or manot have known how to use. (Tr. 78:14-24.)

The POSA would have been motivatednodify the Feng claim 162 compound not
necessarily to improve it, but to come up vathovel structure. (Tr. 81:9-13.) Dr. Rotella
conceded that Wiedeman compound 32 was aepion to Rotella’s statement in his opening
expert report that all knownRP-1V inhibitors have a posity-charged amine group. (Tr.
83:1-84:1.) Dr. Rotella conceded that in the @380 patent, a refererche cited as supporting
his belief that a POSA woulthve preserved the cyanobengybstituent group when modifying
the Feng claim 162 compound, the four most potent DPP-IV intshilisclosed did not have a
cyanobenzyl group. (Tr. 88:1-89:12.) Dr. Roteltaeed that, in the specification of the CA
730 patent, the list of exgplary preferred compounds comtad none with a cyanobenzyl
group. (Tr.89:16-90:7.) Dr. Rotella agrabdt, on page 37 of the CA ’'249 patént a table
of 46 exemplary compounds withd@ralues, the three compounctentaining a cyanobenzyl
group, ranked by 16 value, were all in the bottom 6. (R0:8-91:3.) When asked, “You said

that the cyanobenzyl was optimal, didn't yaDr! Rotella responded, “Cendifferent scaffold,

! The transcript states thaetlquestion referenced page 47, thig appears to be a typo.
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yes.” (Tr.91:20-21.) Dr. Rotella agreed thatfour FDA-approved drugs used for DPP-IV
inhibition, only alogliptin has a uracil core arcyanobenzyl substituent. (Tr. 92:14-93:1.)

As to the fluoro-olefin replacement thgpbr. Rotella agreed that he knew of no
published article in which amade bond was substituted for a floeslefin. (Tr. 93:25-94:3.)
Dr. Rotella agreed that theufiro-olefin replacement, appti¢o F162, did not result in a
compound with a uracil core, and that an add#lstep was required, removing a nitrogen atom,
to result in a compound with aaail core. (Tr. 95:5-96:10.)

Dr. Rotella agreed that F162 has one carbgrmyup and alogliptin has two. (Tr. 97:13-
18.) After the fluoro-olefin n@lacement of F162, an NH group stde changed to a methyl
group. (Tr. 98:6-9.) Dr. Rotella agreed thathigtdeposition, with regard to his choosing a
methyl group, this exchange occurred:

Q: Would a bigger alkyl group potentiaoccupy the S2 site better than
methyl?

A: | don’t have any information aboutrgtture activity relationships in that

case. However, adding a methybgp simply gets you, as indicated, from

compound 1 to alogliptin.
(Tr. 104:2-13.) Dr. Rotella stated that one vaostiart with a methyl group because it is the
smallest possible hydrophobic substituent. {D4:18-20.) Dr. Rotellagreed that a POSA
would start with F162 and thatfé motivation for thekilled artisan to miee changes to that
compound would be to create pdialy novel compounds that inhtdDPP-1V.” (Tr. 105:1-5.)
Dr. Rotella stated that it would iguise him to learn that, at hikeposition, he stated that the
simplest way to get a novelmpound that inhibits DPP-IV &m F162 would be to switch the
scaffold, but he accepted that he said that. 10%:18-23.) He agreed that it was simpler to

change the scaffold than to clge any one of the substituent§Tr. 105:24-106:5.) As of the
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Priority Date, there were no publications whdikclosed the DPP moléeuwith a non-peptidic
DPP-IV inhibitor. (Tr. 110:9-13.)

B. Testimony of Dana Ferraris

Dr. Ferraris was qualified as an expert india@al chemistry, inluding the design and
development of drugs. (Tr. 132:19-23.) A POSApfthe critical datewould have selected
DCAX as a lead compound in research to dgvel DPP-IV inhibitor. (Tr. 139:25-140:5.) A
POSA would have selected DCAX for these reasbni:is non-peptidic; 2) it was identified by
two major pharmaceutical companies; 3) it was very potent against the enzyme; and 4) it has
cyano- and amino- substituent groups, whiclheAaown to be important for DPP-1V binding.
(Tr. 141:12-24.) Research prior to the Priofgte on peptide-baséthibitors had shown
chemical stability issues. (Tr. 142:9-24.) aflwas stated in the Wiedeman and Lambeir
references. (Tr. 143:3-23; 144:3-145:5.) The Wiadn reference has a discussion of research
on non-peptidic inhibitors in four chemiogdoups. (Tr. 146:10-147:3.) One group, the
xanthines, was reported to have members that acthee in animal models of diabetes, to have
some that were very potemid that two major pharmaceuticampanies, Novo Nordisk and
Boehringer Ingelheim, independgntame up with this seriesf compounds. (Tr. 148:8-20;
149:3-19.) A POSA would have looked at thublications cited by Wiedeman to learn more
about the xanthines, the Novo Nordisk W36 patent and Boehringer Ingelheim’s German
equivalent of the CA '730 patent. (Tr. 120:150:19.) The Novo Nordisk patent points to
DCAX as its first exampleand a POSA would think th#te first compound was a lead
compound. (Tr. 151:20-152:8.Yhe CA '730 patent lists I£g potency data for a group of

compounds, and DCAX has a value of 10, whicheiy potent, and some listed compounds



have values of 2 and 6. (Tr. 154:3-15.) Ehisra reason to choose DCAX as a lead compound
over the other listed high potency compouraidy DCAX has a cyanobenzyl group, and the

other four have a methylbutyl group, and the cyanobenzyl group was well-known to be prevalent
in DPP-IV inhibitors. (Tr. 155:4-12.) Th&iedeman reference shows how many of the DPP-

IV inhibitors have both cyano and amino groupdr. 156:7-22.) Wiedeman reports that the
presence of the cyano group has been extegsiwastigated, and that compounds with that

group had been found to be potent, stable, atitiye, and slow-binding DPP-1V inhibitors.

(Tr. 157:3-8.) The CA '730 patent also shawat the cyano group hassignificant effect on
potency. (Tr.158:7-9.) As shown in Wiedemartually all DPP-IV inhbitors also have an

amino group. (Tr. 158:15-18.)

After a POSA selects a lead compound, the s is to optimize that lead, possibly to
improve its potency, solubilitypermeability, or metabolic stalyf. (Tr. 160:12-25.) A POSA
would have three major reasonsoftimize DCAX: 1) to find a patentable and marketable drug;
2) to improve pharmaceutical properties; and 3) tjpres about the effect dhe scaffold of the
molecule. (Tr. 162:1-16.) A POSA mighant to decrease thimg size from a two-ring
system to a one-ring system to irape solubility. (Tr. 163:9-24.)

The large number of referess to scaffold hoppgncited in Bohm supports the view that
scaffold hopping was a common technique prior to the Priority Date. (Tr. 166:4-9.) Bohm
teaches that a POSA might want to change th#ald to increase solubility, or to produce
novelty for patentability. (Tr. 167:1-6.) Changiting scaffold so as to reduce the number of
rings from two to one could improve solubjlitstep away from the tellectual property of

xanthine-based compounds, aifidhe new scaffold is clasto xanthinethe new compound
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would be potent. (Tr. 168:12-19.) A changetoracil scaffold yieldthose results. (Tr.
169:5-14.) Because DCAX is a very potent compound, a POSA wouldn’t want to change the
scaffold too much. (Tr. 170:22-171:1.) AJsa POSA would want to substitute another
naturally-occurring nitrogenous base for the xamhiecause they areadhdly available, their
synthesis is well-established, they are naturatigdoring substances and so less toxic, and they
appear in many drugs. (Tr. 171:5-25.) Changimgsitaffold from xanthint uracil is a trivial
task and would probably take one person a weékerab. (Tr. 172:2-7.) The ‘051 patent and
the Davies paper use these nitrogenoggbinterchangeably(Tr. 172:14-16.)

The Novo Nordisk patent discloses the &abisomer of DCAX, so the POSA would
favor the R isomer. (Tr. 177:118.) R-DCAX has the same stechemistry as alogliptin.
(Tr. 177:21-178:2.) It was a rouérpractice at the time to makad test different salts of an
active ingredient for pharateutic reasons, using a salt panel, a series of FDA-approved salts, of
which benzoate is one. (Tr. 179:21-180:25.) Gmgatalts of alogliptin is very easy. (Tr.
181:20-21.)

On cross-examination, Dr. Ferisasaid that he did not finthe WO ’496 patent and the
CA '730 patent on his own; these were givehita by counsel. (Tr. 188:12-21.) He was
asked by counsel to see whethd?OSA would modify DCAX ira logical and straightforward
way, and what the product would be. (Tr. 1881839:4.) Counsel asked him to assume that a
POSA would start witbCAX. (Tr. 189:8-10.) Dr. Ferrariagreed that, at his deposition, he
stated that he was tasked with finding the path of least resistana@ehdDZAX and alogliptin.
(Tr. 189:21-190:17.) As of March 2004, there wasntrystal structure ahe DPP-IV enzyme

with a non-peptidic inhibitor. (Tr. 191:1-4.) Xanthines weret the only kinds of compounds
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being studied as DPP-IV inhibi®in March of 2004. (Tr. 191:81.) Dr. Ferraris agreed that
the Wiedeman reference talks aadtout research on peptidic ibhors, and that a number of
companies in 2003-2004 were studying them. (Tr. 191:21-192:13.)

Dr. Ferraris himself was studying peptidi®P-1V inhibitors in 2000, and he published a
paper in 2004 about his work exclusively opfigic inhibitors, which does not mention
xanthine or uracil compounds. (Tr. 193:6-194:1.). Earraris agreed th#te goal of his work
was to pick inhibitor casidates to develop inta therapeutic product. (Tr. 194:15-19.) Dr.
Ferraris was lead author on a 2@8View article about his worland the article did not mention
xanthine or uracil compounds. r(194:10-195:3.) Dr. Ferrardid not recall ever telling a
boss that they should stop the work on peépiithibitors and ressch only non-peptidic
inhibitors, or saying that the only obvious at®ivas xanthine compounds. (Tr. 195:23-196:5.)
The Wiedeman reference mentiaesearch on xanthine-based rpaptidic inhibitors, but also
aminomethylisoquinolones, aminethylisoquinoline, aminolactasnand sulfonyltriazoles.

(Tr. 196:11-197:1.) The most potent compound noeeii in any reference Dr. Ferraris cited is
sulfonyltriazole, in the Wiedeman referenc€lr. 198:15-199:13.) Given the potency of that
compound, a POSA in March of 2004 would coesiil as a potentidéad compound, but Dr.
Ferraris believed it might haverse chemical stability issues(Tr. 206:16-23.) Dr. Ferraris

did not know of any reference thataches stability issues withat compound. (Tr. 207:2-4.)

Dr. Ferraris agreed that a POSAuld at least study this potecdmpound to figure out about
stability problems and whethsuch problems could be optimeid. (Tr. 207:25-208:5.) Dr.
Ferraris had done no reading beyond the Wieda®f@nence about the non-xanthine-based non-

peptidic inhibitors. (Tr. 208:7-20.)
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Dr. Ferraris agreed that the WO '496 peitdiscloses 103 xanthine compounds. (Tr.
209:16-21.) He did not know of amgference that taugkiat the first example given has to be
the primary candidate. (Tr. 211:7-20.) The QB0 patent discloses m®mthan 800 xanthine
compounds. (Tr.212:23-25.) DCAX is the #ZKkample under Example 1. (Tr. 213:13-19.)
The CA 730 patent lists 38 prefed compounds, but DCAX is not on that list. (Tr. 214:4-9.)
Dr. Ferraris agreed that the Ka2004 patent lists 30 “most pigularly preferred” compounds
and DCAX is not on that list. (Tr. 218:1-6.None of the compounds on that list has a
cyanobenzyl group. (Tr. 219:15-22.) In tBA 730 patent, nonef the 38 preferred
compounds has a cyanobenzyl group. (Tr. 212284.) Looking at the CA '730 patent and
the Mark 2004 patent togethénere are 38 xanthine compounds (“the 38X Compounds”) with
ICs0 values lower than DCAX. (Tr. 220:5-9.These two patents list 8 compounds in common,
of which DCAX is one. (Tr. 220:21-221:9.) ®Wdeman Figure 2 depigieptidic inhibitors,
none of which has a cyanobenzyl group. @P2:19-223:14.) Boehringer did not pick DCAX
to develop. (Tr.224:4-6.) One of the 3&mpounds is linagli;, a xanthine compound,
without a cyanobenzyl group, and Boehringer dgyed this and markgit now under the name
Tradjenta. (Tr. 225:4-22.) A Boehringeresttist could have put a cyanobenzyl group on
linagliptin. (Tr. 226:5-8.)

Dr. Ferraris agreed with this statement: “tfoal of a medicinal chemist is to take a lead
compound, make minor modificationsitpretain as much as yoe®ed to retain to get to the
final drug, which is an iteratesprocess.” (Tr. 229:6-10.Novo and Boehringer experimented
with removing substituent groups from DCAX(Tr. 230:4-16.) The only reason that a POSA

would have been motivated to replace the xawetlscaffold of DCAX wth a uracil was because
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DCAX was patented. (Tr. 230:17-22.) Dr. Reis did not do an analysis of the patent
landscape around uracil compounds. (Tr. 232:1-4.)

The ‘051 patent teaches not only that onerephace a xanthine core with a uracil, but
also with thymine, cytosinguanine, adenine, and hypoxanthine. (Tr. 234:7-21.) Neither the
‘476 nor the ‘051 patents, nor the Davies referehas,an example of regglement of a xanthine
core with a uracil core. (Tr. 236:23-232:) In the 2004 and 2007 papers on DPP-IV
inhibitors that Dr. Ferraris pukhed, he did not use a scafftidpping technique like the one in
his theory in this case. (Tr. 237:24-238:8.)

A POSA who wanted to build a molecwigth a uracil core and cyanobenzyl and
aminopiperidinyl substituents would neecctmose from several different places on the core
where the substituents could be attachedr. 40:12-18.) There are three other possible
arrangements in addition to that of alogliptiiTr. 240:19-241:23.) Even if the POSA chose
the substituent arrangement of alogliptire tbsulting compound would not yet be alogliptin,
which has a methylated uracil. (Tr. 241:24-242:5.)

On redirect examination, Dr. Ferraris stidt while Wiedeman Figure 2 contains no
compounds with cyanobenzyl substituents, astéhree compounds hasyggano groups. (Tr.
248:2-17.) Multi-ring compound structures [IREAX often are insoluble, and one common
strategy for dealing wh that is to change ¢éhmulti-ring structure ta single ring. (Tr. 261:7-
17.)

C. Testimony of David Nichols

Dr. Nichols was qualified as an experthe fields of medicinal chemistry,

pharmacology, and drug development. (Tr. 28721.) Dr. Nichols said that he disagreed
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with the opinions of Drs. Rotella and Ferrari§Tr. 288:9-12.) The alogliptin molecule has a
uracil core with three substituent groupmelhed: a methyl, a cyanobenzyl, and an
aminopiperdinyl group, specificalthe R stereochemistry. (T290:10-291:1.) Dr. Nichols
had done an analysis of the staf the relevant art as of Mdn of 2004. (Tr. 295:12-15.)

Dr. Nichols saw nothing in #1344 patent that would tda@ POSA about problems with
any specific compound disclosedtivat patent. (Tr. 299:1-4.) There are an almost infinite
number of ways a POSA could change F162. Z99:513-19.) The fluorine in the alogliptin
molecule is a substitueattached to the scaffolthd not a part of the sé¢ald. (Tr. 305:4-11.)
There are quite a few differe@s between F162 and alogliptamd these differences have
biological significance. (Tr. 306:2-9.)

Dr. Rotella’s statementdaut scaffold hopping are misleading. (Tr. 309:14-15.) One
doesn't just cut out the xanthimad put in a uracil — that’s hbow it works; rather, it's an
evolutionary process. (Tr. 309:9-14.) Qinges one component, and then sees whether
activity has increased or deased. (Tr. 310:4-19.) If omeere to swap the pyrimidone
scaffold for a uracil, a POS#ould not be able to predict the properties of the resulting
compound. (Tr.310:23-311:4.) As of 2004, thiekaew of crystal structures only for the
unbound enzyme with no ligand and for the eneyoound to a peptidic ligand. (Tr. 311:14-
25.) If one were to study nonjméle inhibitors, you need a cigs structure of a non-peptide
inhibitor bound to the enzyme, whithe art did not have. (Tr. 312: 11-19.) It would be very
difficult, if not impossible, without very adwaed computational tools to imagine what the
active site would look like with a non-peptigibitor bound. (Tr. 312:20-22.) The peptidic

inhibitors and non-peptidic inhiiors are very different. (TB13:3-14.) The art in 2004 did
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not know how non-peptide structures would bind to the enzyme active site. (Tr. 314:1-9.)
Bohm states that scaffold hoppirgguires the availability of template, the three-dimensional
structure of the molecule you want to do sieaffold hop on. (Tr. 314:10-21.) Dr. Rotella
misrepresented Figure 1; scafféldpping just means that there awe different structures that
have the same biological activity, not that ewelved from the other. (Tr. 315:4-15.) Dr.
Rotella did not understand what scaffold hoppirasg as of the Priority Date. (Tr. 315:25-
316:4.)

Dr. Nichols said that he Hadone research on dopamine apdmorphine, and that Bohm
gives that pair as an example of scaffold hogpbut they were discovered independently by
completely divergent thking. (Tr. 316:6-317:25.) Whatdm means with the examples of
scaffold hopping is that the two molecules hthesame biological deity, not that one was
derived from the other by a changfescaffold. (Tr. 317:25-318:) In the conclusion, B6hm
states that serendipity playethage role in many of the discoves; they weren’t an evolution.
(Tr. 319:1-11.) Aligand may bd to a target in different wa and, if you don’t know how it
binds, it's difficult to devedp a specific scaffold-hopping pqach. (Tr. 320:17-21.)

Bohm Table 1 shows four computational techniques to perform scaffold hopping, giving
the pros and cons of each. (Tr. 321:2-19.)agghmatching has a “con” listed, that it requires
three-dimensional informatiorbaut the binding of t inhibitor to the enzyme, which was not
known for non-peptidic inhibitoras of the Priority Date.(Tr. 322:3-11.) Pharmacore
searching again requirkaowledge about the bioactive confation and alignment; also, B6hm
notes that there are many company-specific mnroercial tools, which would not have been

available to the POSA. (Tr. 322:13-25.) Tl set that would have been required to do
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“plug and play” scaffold hopping would not have beeailable to the POSh 2004; specialists
in computational chemistry haddse skills. (Tr. 323:1-13.)

The Kim reference does not even mentid?F3V inhibitors. (Tr. 327:2-6.) A POSA
in March of 2004 working on DPP-1V inhibitovgould not have found the Kim reference; Dr.
Nichols was unable to find it in PubMed, the majatabase most scientists would use. (Tr.
327:7-17.) The Kim reference discloses resewitich found that uracil and vitamin C both
had the ability to lower blood sugar. (B29:21-24.) The Kim reference would not have
motivated a POSA to replace the scaffoldr@62 with uracil. (Tr. 331:4-8.)

To get from F162 to aloglipti a POSA would need to replace the pyrimidinone core
with uracil, get rid of the tlorine atom, select from thr@essibilities thgroper position to
attach the cyanobenzyl and ampiperidinyl groupgo the uracil, add a methyl group, and
choose the stereochemistry for tmeimo group. (Tr. 331:15-334:20.)

As for Dr. Rotella’s alternative fluoro-olefireplacement theory, he argues that an amide
is a bioisostere (having similhiological activity) for the floro-olefin unit on F162. (Tr.
335:6-16.) Neither the 344 patambr any other prior art refere@ taught a reason to get rid of
a fluoro-olefin unit. (Tr. 335:17-23.) Dr. Nichaléd not know of any prioart references that
taught replacing a fluoro-olefin with an amideough there are ones that teach the reverse, as
Dr. Rotella said, but one wouttt have known whether it would work in the opposite direction.
(Tr. 335:24-336:7.) If one did that replacemengréhare two possible ontions for doing the
replacement, and the proper oti&ion is not the one Dr. Rotelklose. (Tr. 336:8-25.) If,
however, one chose the orientatasDr. Rotella did, there is @&xtra nitrogen atom that must

be replaced with a carbon atom. (Tr. 338:10-18Hen an n-methyl group must be added, then
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one has to choose the R stereochemisttiger3-amino group. (Tr. 339:1-17.)

As to Dr. Ferraris’ obviousness analydisth the WO ’'496 and CA 730 patents are
exclusively directed to xanthine-based compaundTr. 340:12-20.) Dr. Nichols agreed with
Dr. Ferraris that the peptidic inhibitors were wmoto have stability problems. (Tr. 341:13-22.)
Nonetheless, a POSA would not have compjetgored peptidic compounds, because there
might be ways around that. (Tr. 341:23-342:1.) Compound 32 in Wiedeman, the Eisai
compound, is not a xanthine, and there is not eerpotent inhibitor didosed in the prior art;
this would have been very attractive to a PG®8Aaking to develop a DPP-IV inhibitor. (Tr.
342:7-344:23.) Dr. Nichols disaggd with Dr. Ferraris that ogpound 32 would have stability
problems. (Tr. 345:3-6.) First of all, mpound 32 is a patented compound, and no company
would spend large amounts of money to dgwelo unstable compound. (Tr. 345:8-11.) Also,
Dr. Ferraris said that compound 32 resembledbonyldiimidazole, but compound 32 is not an
imidazole; it is a carbamoyl, which are less reactive. (Tr. 345:12-18.)

Wiedeman does not disclose DCAX. r.(845:21-23.) Nor would a POSA have
focused only on xanthines. (Tr. 345:24-346:D). Nichols disagreed #t the fact that DCAX
is listed first in the WO "49atent would be significant @ POSA; he has never seen any
relationship between the orderpresentation of examples atmeir desirability. (Tr. 346:14-
20.) DCAX is one of 880 compounds named im @A '730 patent. (Tr. 347:17-24.) Itwas
not one of the 38 compoundstdéid as preferred. (Tr. 348:7-349:2.) The second most potent
preferred compound in the CA 730 patent wasctibed by Wiedeman as a potent xanthine.
(Tr. 350:1-25.)

Of the five most potent copounds reported with potencytdan the CA '730 patent,
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DCAX is the least potentna has a cyanobenzyl attachetdhe 7 position and an
aminopiperidinyl at the 8 position. (Tr. 352:1-12.) The four more potent compounds have a
methyl-butenyl at the 7 posin. (Tr. 352:16-24.) Of th@8 preferred compounds, none had a
cyanobenzyl group. (Tr. 353:6-9.) Of the 333 tested for potency, ten had cyanobenzyl. (Tr.
353:12-13.) Of the preferred compounds, 28a$l88 had methyl-butenyl groups. (Tr.
353:14-16.) Based on the information in the ‘@30 patent, a POSA would not have chosen a
compound with a cyanobenzyl group as kad compound. (Tr. 353:20-24.)

The Mark 2004 reference deainly with xanthines, a6 compounds were tested for
potency, with DCAX not among them. (Tr. 354:355:3.) Of the 46 tested compounds, three
have a cyanobenzyl group, ranking'443¢9, and 4% least potent. (Tr. 355:9-20.) DCAX is
not among the 30 most partiadly preferred compounds, nare any compounds with a
cyanobenzyl group. (Tr. 356:1-9.) Neithee tark 2004 reference nor the CA '730 patent
discloses any problems with thetied compounds with higher pocy than DCAX, such that a
POSA would have been nivated to ignore them. (Tr. 356:13-22.)

Wiedeman Figure 2 discloses only peptidiclecules, and none have a cyanobenzyl
group. (Tr.357:4-15.) Dr. Nichols has seenevidence that a POSA in 2004 would have
selected DCAX as a lead compound. (Tr. 3837358:2.) The “neagxplanation” for Dr.

Ferraris’ theory of the path from DCAX to alqgin, as to replacing the core with a uracil,
would be scaffold hopping. (Tr. 359:7-11.) Berraris relied on thremubstitution references
for the proposition that a uracil isnctionally equivalent to a x¢hine but none of them teach
anything about DPP-IV inhibitoyscaffold hopping, @cil in DPP-IV inhbitors, or whether

uracil and xanthine are interchangeable. 8B2:15-20.) Dr. Nichols has seen nothing in the
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prior art that suggests that xamthiand uracil are interchangeableseaffolds. (Tr. 362:21-23.)
The fact that a methyl group is tolerated by BPP-1V enzyme was unkwn to the POSA in
2004. (Tr.364:13-16.)

On cross-examination, Dr. Nichols saidttthe Bohm referae applies the term,
“scaffold hopping,” to examples which Dr. Nickdbelieved did not repsent scaffold hopping;
it is not a simple replacement of the scaffollr. 391:11-21.) Dr. Nichols had not heard about
scaffold hopping until he read DRotella’s expert report. (T893:12-19.) Dr. Nichols did not
review any of Bohm's references. (Tr. 3B@:23.) The Kanstrup reference teaches potent
DPP-IV inhibitors with both cyanobenzyl aadhinopiperidinyl substitents. (Tr. 400:406.)
Dr. Nichols agreed that the basequirement for identifying &&ad compound is that it has some
degree of the activity one is loaij for. (Tr. 406:19-21.) Eas¥ modification would also be a
consideration. (Tr. 408:2-9.) Wiedemaat¢hes choosing xanthine-based compounds as non-
peptidic inhibitors. (Tr. 409:4-6.) One canmgonvert a molecule with xanthine scaffold
directly into a molecule with aracil scaffold; one has to do aabsynthesis of the molecule.

(Tr. 413:15-21.)
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DISCUSSION
Claims 4 and 12 of thé89 patent are at issue:

4, A compound of the formula
O
LK
H"N\O o

or pharmaceutically acptable salts thereof.

12. A compound of the formula
@)
j 9
O

wherein the compound is present as a benzoate salt.

The '689 patent descends from provisionall@gtion No. 60/553,571, filed on March 15, 2004

(the “Priority Date.”)

The Federal Circuit has summarized the funéatal principles of the law of obviousness

as follows:

Under § 103, a patent may not issue “& thifferences between the subject matter
sought to be patented and the prior agtsarch that the sudggt matter as a whole
would have been obvious the time the invietion was made to a person having
ordinary skill in the art to which sag&lbject matter pertains.” 35 U.S.C. § 103
(2006). Obviousness is a questioriayf based on underlying factual
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determinations, including: J2he scope and contentpfior art; (2) differences
between prior art and claims; (3) the leokordinary skill in the art; and (4)
objective indicia of nonobviousnesgsraham v. John Deere C883 U.S. 1, 17-
18, 86 S. Ct. 684, 15 L. Ed. 2d 545 (1966)paty asserting that a patent is
obvious must demonstrate by clear and cocivig evidence that skilled artisan
would have had reason to combine #&ching of the prior art references to
achieve the claimed invention, and ttfeg skilled artisan would have had a
reasonable expectation of success from doing so.

Par Pharm., Inc. v. TWi Pharninc., 773 F.3d 1186, 1193 (Fed. Cir. 2014).

The Federal Circuit has summarized filmedamental principles of the law of
obviousness-type doubletpating as follows:

Nonstatutory double patenting, however, is a judicially-credéstrine, which
prohibits an inventor fnm obtaining a second patdot claims that are not
patentably distinct from the claims of thesfipatent. It prevents the extension of
the term of a patent, even where an egprstatutory basis for the rejection is
missing, by prohibiting the issuance oéttlaims in a second patent not
patentably distinct from the claims of the first patent.

The obviousness-type double patenting ysialinvolves two stps: First, the

court construes the claims in the earliegiepaand the claims in the later patent
and determines the differences. &wut, the court determines whether those
differences render the claimpatentably distinct. Theesond part of this analysis
is analogous to the obviousness inquiry urgfet).S.C. 8§ 103 in the sense that if
an earlier claim renders obvioasanticipates a later cta, the later claim is not
patentably distinct and thus invalid for obviousnedgpe double patenting. In
chemical cases, the double patenting ingisinyot whether @erson of ordinary
skill in the art would seict the earlier compound as a lead compound, but rather
whether the later compad would have been an obvious or anticipated
modification of the earlier compoundUnlike in an obviousness analysis, the
underlying patent in the doubletpating analysis need nbé prior art to the later
claim.

UCB, Inc. v. Accord Healthcare, Inc., 89@# 1313, 1323 (Fed. Cir. 2018) (citations omitted.)

Furthermore:

Unless the earlier claim anticipateg tater claim under 8 102, the question
whether the two claimed compounds @a&tentably distiot’ implicates the
guestion of obviousness under § 103, Wwhitthe chemicatontext requires
identifying some reason that would hded a chemist to modify the earlier
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compound to make the later compound veitteasonable expectation of success.

Otsuka Pharm. Co. v. Sandoz, Inc., 678 AL280, 1297 (Fed. Cir. 2012) (citation omitted.)

“Whether a person of ordinaryikvould have been motivated modify the teachings of a

reference is a question of fact.”  AmesigPharm. Ltd. v. UCB Pharma GmbH, 913 F.3d 1076,

1086 (Fed. Cir. 2019).

Defendants Torrent and Indoco coordinatesirtiefense. In the post-trial briefing,
Torrent presented Defendants’ case on obviasstyge double patenting, and Indoco presented
Defendants’ case on obviousness.

The law of statutory obviousness and thve ¢d obviousness-typgouble patenting have
in commonjnter alia, the requirement that the POSA haeeasonable expectation of success
in modifying the prior art. Defedants’ three invalidity theories in this case, therefore, all must
meet this requirement. As will be seen, twdeffendants’ three theories rely heavily on a
chemistry technique termed $wdd hopping or scaffold replacement. At the outset, the Court
notes that the evidence aatrsupports the inference that,the art of pharmaceutical
development, it is diffiglt to accurately predict the biologiceffects of the modification of
molecules, even when the modification estailsmall change. [Bendants relied on the
teachings of the Bohm reference on scaffudgping, JTX-0009, and both parties treated that
reference as authoritative.As Takeda notes, thetinduction in B6hm states:

There are numerous cases demonsigatiat very small changes can have

dramatic effects on the molecular propest and thus a pharmacologist might
judge from the function of a compound and will regard an agonist as being

2 While Dr. Nichols spoke of soe points of disagement with the Bohm reference, his
disagreement was more with Defendants’ integiien of Bohm than with the statements about
scaffold hopping that Bohm made. Plaintiffs’ ptstl brief contends tht the Bohm reference
“generally describes the statetbé art at the time of the invieon.” (Takeda PTB at 21 n.9.)

23



different from an antagonist, even if it the compounds differ by one minor
substituent only.

(JTX-0009 at 1.) According to Bohm, very diridnanges — such as a change in one minor
substituent — can have dramatic effects on méde@nd pharmacological properties. At trial,
Dr. Rotella was asked about tsimtement in Bohm, and he agresth it. (Tr. 74:10-19.)

The Court thus begins the discussion by makifigcing of fact that, irthe relevant art of
pharmaceutical development, very small charigenolecular structure can have dramatic
effects on the properties of the molecule. Thsdifig is quite relevant tthe assessment of the
expectation of success from modifying moleculéfP]redictability is avital consideration in
the obviousness analysis.” Otsuka, 678 F.3d at 1298.

This finding of fact is revant to all three of Defendts’ theories. Although the
isosteric replacement theory does not invokeafeld replacement, does involve changing the
molecular structure of a compound. There is ndence of record that isosteric replacement is
an area in which changes in molecular strichave more predictabkeffects on molecular
properties than is the case with scaffold replacement.

Two of Defendants’ three ¢lories involve the use tiie technique of scaffold
replacement. The B6hm reference states:

Here, we focus on a concept that is dlyj if somewhat casually, described by

the term “scaffold hopping” (Bx 1). This approach reges the availability of a

template — a chemical structure displaying desired biologicalctivity, and it is

based on the assumption that the samegicél activity can bexerted by other

compounds that maintain some esséfmiatures of the template but are

structurally different otherwise.

(JTX-0009 at 1.) With regard to the template, Bichols explained: “That means the structure,

the three-dimensional structuséthe molecule you want @o the scaffold hop on.” (Tr.
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314:19-21.) Bo6hm states that tieenplate displays the desirealuigical activity, which, in this
case, would be a non-peptidic compound bindiniipéoDPP-IV enzyme. No expert disputed
this statement in Bohm. The Court makes #wtUal determination that the prior art believed
that success in scaffold hoppinguéred the availability of a teplate of the desired biological

activity.

Dr. Ferraris agreed that, as of the Priobigte, a crystal structure of the DPP-IV enzyme
bound to a non-peptidialibitor was unknown in the art. (T¥91:1-4.) Dr. Nichols agreed.
(Tr. 311:23-25; 312:16-19.) Dr. Rotella also agregqTr. 110:9-13.) This is a point on which
the three experts agreed, and this Court finds that it is undisputed that, as of the Priority Date, the
art did not have a crystal strucé of the DPP-IV enzyme bounddmon-peptidic inhibitor. Dr.
Nichols also testified that, tousty non-peptide inhibits, you needed this crystal structure of a
non-peptide inhibitor bound to the enzyme. @I2: 11-19.) Dr. Nicholalso stated that the
art in 2004 did not know how non-peptide structwresild bind to the enzymactive site. (Tr.
314:1-9.) There was no contrargtienony about the need for thigystal structure, or the state
of the prior art. Neither Dr. Rella nor Dr. Ferraris testifietthat he had found and examined a
template, within the meaning of the Bohm refee and considered essential features of the
template in the analysis. There is no evidesfaecord that the prroart possessed either a
template, within the meaning of the Bohm refee— a chemical structidisplaying the desired
biological activity —, or a crystatructure of a non-peptidehibitor bound tahe DPP-1V
enzyme. This Court determines, as a factual maitiat, as of the Priority Date, the relevant art
did not have available the sttural information needed fmerform scaffold hopping on a non-

peptidic DPP-IV inhibitor with aeasonable expectation of success.
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The parties began the presentation ofrtbases by disputing eéhqualifications of a
person of ordinary skill in the relevant art (“POSA.”) Thisu@ need not reach this dispute
because it has no effect on the outcome: evenféridiants are correct in this, they still fail to
prove invalidity by cleaand convincing evidence.

A. Patent invalidity: obviousness-type double patenting

Torrent argues that claims 4 and 12 asalid, under the doctrinef obviousness-type
double patenting, because they are not patenthstinct from F162, th compound disclosed in
claim 162 of the '344 patent. Thus, the obviousnggs-double patenting inquiry in this case
focuses on the question of whether the compoumdigims 4 and 12 angatentably distinct
from F162. Under Otsuka, Defendants must idgrsiifime reason that wallhave led a chemist
to modify F162 to make the compounds ofiai4 and 12 with a reasonable expectation of
success.

Torrent begins by arguing that therarsobvious mistake idaim 162, and that the
Court should adopt its proposed construction af ttaim. The Court need not resolve this
issue to rule on this case. Torrent has faiteshow, by clear andavincing evidence, that
claims 4 and 12 are not patertadistinct framn claim 162 undeany construction. Torrent
proposes that claim 162 of th&44 patent should be construedriclude the R stereochemistry
for the aminopiperidinyl substituent. This Couitlwake this as true solely for the purpose of
evaluating Torrent’s obviousness-¢ydouble patenting case. The preaitimpact of this is that
this Court will evaluate Torrelstargument without considering the question of whether it is

obvious to modify F162 to hawR stereochemistry for theranopiperidinyl substituent.
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1. Torrent’s first ODP theory

Torrent proposes two theories, which it callernative pathways. Torrent summarizes
the first theory as follows:

Torrent’s alternative pathway 1 redi upon 2 steps: (1) replacing the

pyrimidinone scaffold o€laim 162 with the uracilcaffold while retaining

necessary substituents and eliminating unssary substituents on the scaffold as

set forth in the BOhm reference; and then (2) after the scaffold replacement

(which then converts it ta uracil analogue), engagingroutine optimization to

ensure that the uracil aoglue has the right orientati followed by tweaking one

substituent to optimize its bindirapility on the DPP-IV enzyme.

(Torrent PTB at 13.) As to the first step, thesjiomn is whether it would have been obvious to
modify F162 to replace the pyrimidinone (xanthiseaffold with a uracil scaffold. Torrent
relies on two propositions to make its cassupport: 1) scaffold reptement was a technique
well-known in the prior art; and 2pe Kim reference provides meadition to a POSA to replace
the pyrimidinone (xanthine) scaffold of F1&&h a uracil scaffold, while leaving the
substituents intact. This Couxrtsiders the second proposition first.

Torrent states, correctly: “The main poaftdispute between the parties concerns the
motivation of a POSA to modifgnly the scafftd of the claim 162 compound to replace it with
[the] uracil scaffold based on thésclosures regarding uracil iKim.” (Torrent PTB at 22.)

The Kim reference is a 19@iblication in the Journal &pplied Pharmacology with the
title, “Anti-diabetic Activity of Constituents of LyicFructus;” Kim is the first of several authors.
(JTX-0016.) The paper describes a reseatetly on compounds derived from a pldydii

fructus (Id. at 1.) In short, the authors perfad a chemical analysis plant material and

found the substances uracil, rutamd betaine. _(Id. at 2, 3.Yhe authors administered uracil,
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rutin, and betaine, as welk ascorbic acid and Daonitp rats with induced diabetes, and
measured the effect on blood ghge in the rats. _(Id. at 4.Jhe study reports blood glucose
inhibition rates of 18.3% for thrk5 mg/kg oral dose of ura@hd 18.1% for the 45 mg/kg oral
dose of ascorbic acid._(Id.) The authavaauded that uracil, tin, and ascorbic acid
demonstrated “significant anti-diabetic effecsggesting their potaat as new diabetes
treatment.” (Id. at 6.)

The first heading for the seati of Torrent’s post-trial brief that deals with the motivating
impact of the Kim reference aps on page 22: “The Kim Referee Provides Motivation To A
POSA To Utilize A Uracil Scaffold\s A Replacement Of The Ofig] Claim 162.” Torrent
then presents five propositions regarding the content of the prior art; none concern the Kim
reference, or the use of uracil. One propositeseds that uracil is a got” of xanthine, citing
Dr. Rotella’s testimony that, ffou remove three atonfiiom the xanthine scaffold, you have a
uracil scaffold. (Tr. 43:20-25.)Next comes a subheading:H& Kim Reference Would Have
Motivated A POSA To Replace The Scaffold Caim 162 From A Pyrimidinone Core To A
Pyrimidine-Dione Core (While Leaving The Substitigeimtact).” (Torrent PTB at 22.) Itis
after this subheading th@ibrrent asserts, as quoted above,rttain point of dispute between the
parties.

Torrent’s post-trial briehext makes a short argumehat Takeda is wrong on the
relevant law, and then makes the uncontroveasisertion that motivain can be demonstrated

in a variety of ways. (Torrent PTB at 23Jorrent then cites and quotes selectively from the

3 Dr. Nichols stated that Daibis a known drug for treating diabetes and is not a DPP-IV
inhibitor. (Tr. 329:17, 331:2-3.) The Kim refa® does not mention DPP-1V inhibition. (Tr.
61:25-62:2.)
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Federal Circuit’s decision in Altana Pharma AGeva Pharm. USA, Inc., here presented in its

original form and context:

Obviousness based on structural similamitgy be proven by the identification of
some motivation that would have led oneoadinary skill in the art to select and
modify a known compound in a particulaay to achieve the claimed compound.
Eisai, 533 F.3d at 1357. The requisite motioa can come from any number of
sources and need not necesgdoe explicit in the artld. (citing Aventis Pharma
Deutschland GmbH v. Lupin, Ltdt99 F.3d 1293, 1301 (Fed. Cir. 2007)).
Instead, “it is sufficient to show th#te claimed and prior art compounds possess
a ‘sufficiently close relationship . . . tmeate an expectan,’ in light of the

totality of the prior art, that the nesompound will have ‘simér properties’ to

the old.” Id.

Altana Pharma AG v. Teva Pharm. USA, .Im66 F.3d 999, 1007 (Fed. Cir. 2009). There are a

number of things to say abouitdltitation. First, and mosignificantly, it appears to have
nothing to do with the Kim reference, or Tarte argument about tHém reference. Does
Torrent contend that the Kim reference teachestructural similarity between F162 and the
compound that would exist if one replaced the xaatisicaffold of F162 with a uracil scaffold,
while keeping the substituents iotghereinafter, “F162u”)? Whargument is this supporting?

Next, after a district court citation, Torresites and quotes frothe Federal Circuit’s
decision in_In re Mayne, here presehte its original form and context:

A comparison of Phe-Pro-lle and Leu-Rred in the prior art with the claimed
Phe-Pro-Leu suggests stru@usimilarity. Structuratelationships often provide
the requisite motivation to modiknown compounds to obtain new compounds.
In re Deue] 51 F.3d at 1558. In fact, Leu is momer of lle - an identical

chemical formula with differences onily the chemical bonding of the atoms. The
side chains, also known as R-groupd,.@fi and lle have the same number of
hydrogen and carbon atoms. Both ao@polar, hydrophobic amino acids. The
structure of Leu and lle alone suggéheir functional equivalency.

Moreover, two of the activation sequencegeaded by Light have either an lle or
a Leu at the third position. Light, too, suggests substitution of Leu for lle at that
third position of the activation sequentreview of Light ar the similarities
between Leu and lle, Phe-Pro-Leu-(A&hys-Y is an obvious functional
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equivalent to enterokinase recognitioqeences disclosed in the prior art. This
court detects no error in the ©B prima facie obviousness case.

In re Mayne, 104 F.3d 1339, 1343 (Fed. Cir. 199A&pain, there are a numbef things to say
about this citation. Again, it apprs to have nothing to do wittre Kim referencegr Torrent’s
argument about the Kim reference. Nor has Tomrgplained its application to this case. The
cited portion of Mayne appears to deal vitie PTO’s prima facie obousness case, which is
not at issue here. Again, wratgument doethis support?

The next subsection carries this subhegdiClaim 162 Of The Fgg Patent And Claims
4 And 12 of The '689 Patent Exhibit Structugilarity.” (Torrent PTB at 24.) In the
paragraph that follows, Torreasserts that F162 and the qmunds of claims 4 and 12 of
the’689 patent have in common the cyanobeamg aminopiperidinyl substituent groups, the R
stereochemistry (if one corrache alleged miake in claim 162),rad scaffolds with six-
member pyrimidine structures. Torrent concludes: “On this laémig the case law supports
motivation of a POSA to modify claim 162.” (ffent PTB at 24.) This assertion is offered
without any analysis or argumdmyond what has been mentioned@he brief then cites to three
paragraphs in its proposed conclusions of ldwtthere is no citation to any evidence.

There are a number of big problems hererstFirorrent cites no evidence whatever to
support this argument based orustural similarity. Secondhe argument has nothing to do
with the Kim referencegontrary to the section headindChird, the argument glosses over the
details of the modification procgsit is undisputed that, to change F162 into alogliptin, more
needs to happen than replacing the xanthinkaddavith a uracil scaffold. Torrent overlooks
that it is still at the starting linend needs to show that F162u — whichagalogliptin — is an
obvious modification of F162. Thgaragraph does not mentioh@2u. This appears to be a
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detour from the key issue of timapact of the Kim reference.

Next is this subheading: “Dr. RotalTestified About The Need For Constant
Drug Discovery As Another Soce Of Motivation, Particularlyn The Market For Type 2
Diabetes.” (Torrent PTB at 24.) The pgnaph that follows mposes, generally, that
pharmaceutical companies are motivated to ldgveew drugs, another uncontroversial general
proposition. (Id.) The paragraph does contaia citation to Dr. Rotella’s testimony that “a
large number of drugs . . . have been develdped plant sources,” antthat it would not be
unusual to look at a plant refeento form the basis of drutiscovery. (Tr. 119:25-120:9.)

This point heads into the mgaborhood of the impact of thard reference, but says nothing
about the motivating impact ttie reference itself.

Torrent then states: “Given the constaeéd for drug discovery in the Type 2 diabetes
market, there was ample motivatifor a POSA to modify claim 162 of the Feng Patent in view
of Kim.” (Torrent PTB at 25.) As the discugsiso far has made clear, Torrent’s brief has not
yet demonstrated anythirsggnificant about the Kimeference or its impact.

Finally, Torrent’s brief turns to the Kim referee, with the vaguesaertion that “the Kim
reference reinforces what was in the prior’arfTorrent PTB at 25.) Torrent provides no
explanation or citation for thigssertion. Next, Torrent gise short summanyf the Kim
reference, which appears to be accurate. ([fhen comes some assertions about the Kim
reference:

Dr. Rotella then opined as follows regagithe teachings of Kim—all of which

are undisputed: (1) it was known in the prot that the spefic sites on the DPP-

IV enzyme where the DPP-1V inhtor would bind are hydrophobic (i.e., fat

loving), (2) of the 3 compounds, i.e., ulacutin and asorlai acid, only uracil can

be used as a potential scaffold because and asorbic acid are too hydrophilic

(i.e., water loving, the opposite of hydrophgand would be inappropriate as a
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DPP-IV inhibitor and, therefe, the DPP-IV inhibitofi.e., uracil) needs to be
hydrophobic; (3) the uracil scaffolehd the scaffold of claim 162 have
similarities; (4) uracil was also known ihe prior art as paiof a xanthine
scaffold to exhibit DPP-IV activitpased upon the teachings of both Kanstrup
2003 and Mark 2004. (FF 11 94, 102-108.)

(Torrent PTB at 25-26.) This quote, including titations, constitutes thentirety of the details
of Defendants’ case, in the pdsgl brief, about the motivatingnpact of the Kim reference.
FOF paragraph 94 provides an uncontroversial supnofahe Kim referene. FOF paragraphs
102 through 108 offer a more detailed expositbDefendants’ argumémbout the motivating
impact of the Kim reference.

In FOF paragraph 102, Torrent fipgtints to the testimony supporting the
uncontroversial proposition that pharmaceutaahpanies are motivated to find novel
compounds for drug development. Defendants thiseat a number of pois and, while it is
uncontroversial as a propositiabout commercial pharmaceuticsdvelopment, the Federal
Circuit has made clear thatdbes not suffice as a statementradtivation to make specific
modifications to a compound:

Amerigen additionally contends that theaBd did not give sufficient weight to its
theory—presented in a single-sentencerfotd to its argument about salt forms
of fesoterodine—that a skilled artisaowd have been motivated to modify 5-
HMT because 5-HMT was patented a thme of invention. However, even
accepting, for the sake of discussion, that a patent on 5-HMT would provide a
commercial motivation for a skilled artiséo modify 5-HMT, such a motivation
would not be sufficient to prove thete claimed compounds would have been
obvious. It was Amerigen’s burden tocsv that the prior art would have
suggested making the specific moleculadifications necessary to achieve the
claimed invention. A general motivati to modify 5-HMT based on a prior
patent would not suffice, and as wevbalready explairte Amerigen did not
otherwise meet its burden poove that the specificaimed modifications to 5-
HMT would have been obvious. Any compound may look obvious once
someone has made it aradihd it to be useful, but working backwards from that
compound, with the benefit of hindsight,oenone is aware of it does not render it
obvious.
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Amerigen, 913 F.3d at 1089 (citation omittedyollowing Amerigen, te general commercial
motivation to develop novel corapnds does not suffice to “tbi@w that the prior art would
have suggested making the specific moleculadifircations necessary achieve the claimed
invention.” 1Id. The validity challengers mystove that the specific claimed modifications
would have been obvious.

Torrent then contends: “THEOSA would have been motivdté replace the scaffold of
the claim 162 compound with theaj®f developing a new DPP-Ivhibitor for the treatment of
Type 2 diabetes, because ‘scaffeeplacement’ is one of ‘@nge of strategies’ used by
medicinal chemists to design aidentify novel structures.” (FOF § 102.) As the passage from
Amerigen just quoted makes citethis argument does not sa#i to show that the prior art
suggested making the specific nmitar modification of scaffoldeplacement with uracil. In
support, Torrent cites Dr. Rotella’s answer ts tjuestion about scaftbreplacement: “how
would a medicinal chemist know how to do ®is (Tr. 35:18-19.) Dr. Rotella answered:

Well, the fact of the mattas that these in the tapled to a successful drug, and

so that's what a medicinal chemisedoYou know, you attempt to identify novel

structures using a rangesifategies, and scaffold replacement is one of them.

(Tr. 35:20-23.) The transcript thus shows thatRotella did, indes, opine that scaffold
replacement was one of a rangeswhtegies a POSA would emplimyidentify novel structures.
The cited testimony does not agately support the broad assamtof motivation that Torrent
made. Dr. Rotella testified that scaffold replaeat was one strategy arange of strategies.
Torrent does not point to amyidence that this range hasnembers, 20, or 200. The word
“range,” however, indicates thétere are more elements than scaffold replacement. What
would have motivated the POSé choose scaffold replacemerst the strategy to pursue?
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Torrent has offered no support the proposition that .fPOSA would have been motivated to
choose scaffold replacementdevelop a novel compound from F162. Consider this in light of
the relevant Federal Circuitestdard, already quoted above:

[T]he question whether the two claimeampounds are ‘patentably distinct’

implicates the question of obviousness ur@l@03, which in the chemical context

requires identifying some reason that wbhhve led a chemist to modify the

earlier compound to make the later guuand with a reasonable expectation of

success.

Otsuka, 678 F.3d at 1297. Torrent has not yet identified some reason which would have led a
POSA to select scaffold peacement to modify F162 tmake F162u with a reasonable

expectation of success. The cited testimony say®ore than that scaffold replacement was

one of a “range” of options.

In FOF paragraph 103, Torrent proposes thae“of the most sougktaffold variations”
is the move from peptidic toon-peptidic ligands, citing $émony from Dr. Nichols and the
Bohm reference. In thedmony cited, however, Dr. Nictolvas asked about the Bohm
reference and stated that thariation would be “one goal.” (Tr. 395:15-19.) Dr. Nichols did
not say that it was a preferredriaion, or a desirable one, hukerely that it was one goal.
Torrent also cites to the Béhraference, which states: “Onéthe most sought scaffold-
variations is of coursthe move from peptidic ligands tavsll molecules.” (JTX-0009 at 2.)
The problem is that this quoteofn B6hm suggests that the mdwam peptidic tonon-peptidic
ligands is a popular scaffoldariation. It does not suppdhte proposition tht scaffold
replacement is a preferred optiamong the undefined range just dissed. It is true that, once

one has chosen scaffold replacatm®&0hm reports that modifyinigom peptidic to non-peptidic

is popular. But there is not yet any evidenderefd to support the proposition that the POSA
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had a reason to select scaffolgleement from the range of options.

In FOF paragraph 104, Torrent discusses time ¥ference. Torremtates that the Kim
reference demonstrated that uracil had antidi@etivity, which is correct. Then the fog
descends: “Because ‘uracil is not a novel compouhd,POSA would have been motivated to
use uracil to modify the struceyras opposed to starting withing uracil by itself.” (Torrent’s
FOF 1 104.) In support, Torrent cites testim from Dr. Rotella, which says something
different:

Q: Okay. But just to be clear, youlmet saying that I'm giag to use uracil by

itself, just like you wouldn’t use Vitami@ by itself, as pa of your opinion.

Correct?

A: That's correct. Since you'renaedicinal chemist and you're looking for a

novel compound, uracil is not a novel compourdtj so what you’'d have to do is

modify the structure.

(Tr. 42:7-12.) Dr. Rotella does not here saat the POSA would have been motivated to use
uracil to modify the structure of F162; heysdhat, because uracil is not a novel compound, a
POSA would have been motivatedmodify uracil, not F162.Nothing in FOF paragraph 104
connects uracil or the Kim referentwescaffold replacement with F162.

In FOF paragraph 105, Torrent presents @vi@ that, of the three compounds found to
have antidiabetic effect in Kim uracil, rutin, and ascorbic acidthe POSA would have chosen
uracil and not either of the others. It comtda the paragraph by citing this testimony from Dr.
Rotella:

And so that's why a person of skill iretart as | have defed it would recognize

uracil as a potentially valuable scdffdo explore for treatment -- or for

development of novel DPP-IMhibitors.

(Tr. 43:12-15.) The context fohis statement was Dr. Rotella&gplanation of why the POSA
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would select uracil as a scaffold rather than dscacid or rutin. Dr. Rotella did not, however,
explain why a POSA considerimgaffold replacement as a y# develop a novel molecule
from F162 would have looked to Kim and thoughacil was a candidate with a reasonable
expectation of success.

In FOF paragraph 106, Torrent asserts tH¥D&A would consider uracil as a potential
scaffold for novel DPP-IV inhibitors because ur&a part of xanthine. Torrent cites the
testimony of Dr. Rotella that uracil is a partxainthine. Again, this ya nothing about the link
to Kim and scaffold replacement. What is it abitnt structural relationship between xanthine
and uracil that would motivate POSA to replace a xanthiseaffold with uracil?

In FOF paragraphs 107 and 108, Torrent presadence for the choice of one of four
possible structures for the new molecule witiracil scaffold. Turning back to Torrent’s post-
trial brief, the last subsection challendededa’s case regarding the Kim reference.

This covers Defendants’ case regardirgKlim reference and its role in the first
obviousness-type double patentthgory. As stated, Fedef@ircuit law requires a party
seeking to prove invalidity undéhe doctrine of obviousnes$gpe double patenting, in the
chemical context, to identify some reason thatld have led a POS# modify the earlier
compound to make the later cpound with a reasonabkxpectation of success. Otsuka, 678
F.3d at 1297. As to the first altative theory, Defendants hafaled to do so: they have not
presented evidence to support finding a pathway from F162 to alogliptin under this standard.
Defendants identified F162 asetkarlier compound, and offeredidence that a POSA would
have been motivated to modify F162 to ¢eeam novel compound which giit be attractive for

commercial drug development. idtat this point that the path has a big gap. The evidence of
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record shows that scaffold replacement wasafreerange of possiblerategies for modifying
F162 to create a novel compound. Defendants hawveffered any evidence that provides a
reason why a POSA would hagkosen scaffold replaceméras a technique for modifying
F162, nor evidence that supports finding thRCGSA would have hadraasonable expectation
of success. Defendants’ post-trial brief poihite no evidence regarding the link to the Kim
reference: what would be the reason that 8RGeeking to modify F162 to create a novel
compound, would have looked taetKim reference? Even if, for purposes of discussion, we
accept that a POSA would have known of the Kafierence, there is no evidence or rational
explanation for why a POSA walihave had a reason to replace the xanthine scaffold with
uracil. The Kim reference teaches that uracimiadstered orally, had antidiabetic effect in that

it was associated with\er blood glucose in an animal modelhe '344 patent is directed to

4 Furthermore, Takeda points out that the emnie supports the inferee that a POSA would
not have had the necessary skills to succeedseidfiold hopping prior to the Priority Date.
Dr. Rotella stated that theqposed scaffold replacemeethnique was the one the B6hm
reference called “fragment replacent.” (Tr. 76:7-19.) BOhm Table 1 states that this
technique may involve noncommercial tools.TXJO009 at 5, Table 1.) Dr. Nichols testified
that such tools were not avdila to the POSA. (Tr. 322:20-25.Asked about such tools, Dr.
Rotella stated:

Q: And you don’t know how tase those tools today. Right?

A: | do not.

Q: And consequently, the skilled werkin 2004 certainly didn't know how to
use them either. Right?

A: Possibly not, depending --

Q: Okay.

A: -- on the level of expése of that skilled worker.

(Tr. 78:18-25.) This constitutes a concessionttimause of such tools would not be within the
skill set of a POSA, since not &IDSAs would have the expertise to use them. This point alone
defeats every scaffold replacement theoryrefieoy Defendants: the POSA did not have the
expertise needed to do scaffold reglaent before the Priority Date.

37



DPP-IV inhibitors; F162 is ®PP-1V inhibitor. Defendastdid not explain why a POSA
interested in developing a nou@PP-1V inhibitor would find relevant ouseful a study on
compounds associated with lower blood gluco$éor did Defendants offer even a colorable
explanation for why a POSA, reading the Kim reference, would hage reason to select uracil
as a new scaffold for F162. Defendants’ fabtiousness-type double patig theory has big
holes.

FurthermoreTorrentrelies substantially on the t@®ony of Dr. Rotella, whose
credibility was damaged on @®-examination. During the dateexamination, Dr. Rotella
stated that the substituentskif62 and alogliptin arhe same, but the séalds differ. (Tr.
32:14-19.) On cross-examination, Dr. Rotellaeagrthat F162 containedfluorine atom as a
substituent, while alogliptin deenot. (Tr. 67:11-18.) Dr. Rotella conceded that, in his
previous testimony, he treated thediine as part of the scaffold of F162, and he had just agreed
to the opposite. (Tr. 67:22-68:7.) This siggahtly damaged his credibility as an expert
witness.

Dr. Rotella’s credibility alssuffered from inconsistentdgémony. He admitted that one
could change a single atom of F162 and createlacule outside the scepf the '344 patent
with activity as a DPP-1V inhibitor. (Tr. 107:3-17.Just previously, Dr. Rotella denied that he
said that switching the scaffotif F162 was the simplest wéy create a novel compound, and
stated that that it would surprikén to learn that, at his depositi, he testified to that; the record
showed that he had done so. (Tr. 105:11-23.) Dr. Rotella then stated that switching the
scaffold was simpler than switchiagsubstituent. (Tr. 105:24-106:5.lf was after this that he

admitted that the change of thiegle nitrogen would result @ DPP-1V inhibitor outside the
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scope of the 344 patent. Thisstimony shows important incastencies and further damaged
Dr. Rotella’s credibility.
2. Torrent’s second ODP theory

Torrent’s post-trial briehext presents the second alwsness-type double patenting
theory, based on isosteric replacement. Thasmhpresents an alternative pathway from F162
to alogliptin, and appearso have the following steps: bcause the fluoro-olefin and amide
groups are bioisosteres, substitute an amide dgaupe fluoro-olefin group, which can be done
in two orientations and thus results in molestA and B; 2) discard molecule B because it
contains a nitrogen-nitrogen bond which isphaceutically undesirable; 3) improve the
hydrophobicity of molecule A by ptacing the nitrogen at the bottom of the scaffold with
carbon, which results in uracil analogue 1rehlace a hydrogen atom with a methyl ¢cH
group, producing alogliptin.

As already discussed, the Court appliesQtmika standard tihis second obviousness-
type double patenting theory. Tanmtes post-trial brief has littléo say about the key elements
of this standard: 1) identifgg a reason that would have ledhremist to modify the earlier
compound; 2) demonstrating a reasdeaxpectation of success.

The first step in alternative pathway 2 is thosteric replacemeat a fluoro-olefin group
with an amide group. Torrent contends thatruyolefin and amide werenown in the prior art
as isosteres, and there is a@atidispute between the parties ois fhoint. The Court need not

resolve this dispute because, even if it resotheddispute in Defendasitfavor, Torrent’s brief

® Torrent’s brief presents no summary statemettefteps in alternative pathway 2, and so the
Court has gleaned this summary frime brief and Dr. Rotella’s testimony.
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makes no case for the necessary elements of guk@®standard: a reasfor this modification,
and the basis for a reasonable expectaticuofess. Why would a POSA have decided to
perform this replacement?lorrent, in its post-trial briefrgues only that it was known in the
art as something that could dene, but that does not provide a reason to do it. Paragraph 111
of Torrent’s proposed FOF, however, bears teisding: “Motivation tdReplace the Scaffold of
the Claim 162 Compound via Idesc Replacement.” FOF paragraphs 111-113 focus on the
isosteric replacement decisiondhernative pathway 2. These paragraphs largely address the
basis for the proposition that thet recognized isosteric replacent of fluoro-olefin and amide
bonds. The only statement in these paragraisitals with the Otska standard is this:

Because the POSA are medicinal cheésnigho are “always looking for a novel

compound,” the POSA would have been watied to replace the fluoro-olefin in

the scaffold of the clairhi62 compound with its isoste (an amide bond) with a

reasonable expectation to develop a D#RWP-IV inhibitor for the treatment of

Type 2 diabetes. (Rotella Tr. 42:10-11.)
(Torrent’s FOF 1 111.) The cited part of Dr.tB@’s testimony is thistatement: “Since you're
a medicinal chemist and you'i@king for a novel compound . ..” (Rotella Tr. 42:10-11.)
Thus, Torrent argues only thiaie search for a novel compouwduld motivate the decision to
replace the fluoro-olefin group with an amide and provide tkesliar a reasortde expectation
of success. As already established, hiasufficient under Federal Circuit law.

This Court finds that this argument is insufficient as a matter of law to satisfy the
requirements of Federal Circlatw under Otsuka. Torrent has ptd to no evidence about the
number of possible ways that a chemist dqdtentially modify BE62 to produce a novel

compound, but Torrent’s arguments eetl that there are at least t@be two strategies that form

the basis of theory 1 and theory 2.) Takedafsdio the testimony ofdtexpert, Dr. Nichols:
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Q. Now, you heard Dr. Rotellaséfy about the canges he would

have made to the 162 compoundytur view, having considered the
changes that Dr. Rotella proposed ydol believe that a skilled artisan
could have or would have made different changes?

A. If you were going to change thisolecule, you could change it in
an almost infinite number of ways.

Q. Explain.

A. So you could change -- tleeare all kinds of ways you could

change this. You could put difiemt aromatic rings here, you could

substitute different things here. Yoauld decrease the size of this ring.

You could have a straight chain. iYoould have a perazine here.
(Tr. 299:13-25.) Dr. Nichols’ atement that one could charfg&62 in an almost infinite
number of ways is unrebutted. This Court fitlast there were many pgible ways to modify

F162.

Consider the Federal Circuit's analysisaagimilar issue in Eli Lilly & Co. v. Teva

Parenteral Meds., Inc.:

Based on the evidence presented at tnaldiscern no error in the district
court’s findings or its caclusion that the asserted claims are patentably
distinct from the '608 Compound. In tbleemical context, we have held
that an analysis of obviousness-tyjmible patenting “iguires identifying
some reason that would have k& chemist to modify the earlier
compound to make the later compouwvith a reasonablexpectation of
success.” Otsuka 678 F.3d at 1297. Here, the district court considered
the parties’ arguments and evidengarticularly theirconflicting expert
testimony as to how an ordinarilyib&d chemist presented with the '608
Compound would have been motivated to proceed at the time. In its
decision, the court credited Lilly's evidento find that “the ways in which
a person of ordinary skill in theert would modify [the '608 Compound]
would not result in pemetrexed.Eli Lilly, 2011 U.S. Dist. LEXIS 83124,
2011 WL 3236037, at *4. We owe thatding considerable deference on
appeal, and we see no clear elrased on the record before us.
Moreover, a complicated compousdch as the ‘608 Compound provides
many opportunities for moddation, but the distriatourt did not find that
substituting a phenyl group into theyl position was the one, among all
the possibilities, that would have been successfully pursued. Thus, absent
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any motivation to derive pemetrexéfdm the '608 Compound or reason to
expect success in doing so, the distrmtirt correctly concluded that the
asserted claims were not invala obviousness-typdouble patenting

over the ‘608 Compound.

Eli Lilly & Co. v. Teva Parerdgral Meds., Inc., 689 F.3d 1368, 1378 (Fed. Cir. 2012). As in the

instant case, at issue was wiesta patented compound (pemethxeas patentably distinct,
within the meaning of the doime of obviousness-type doulgatenting, from a compound in a
prior art patent (the ‘608 Compound). Id. at@3J7. The Federal Cirdis approach to this
issue is instructive. The Federal Circuit apptieel Otsuka standard the issue of obviousness-
type double patenting in a chegal context. _Id. at 1378. €Hrederal Circuit held that,
because the prior art compound was a “comafdid compound” that “provides many
opportunities for modification,” #adistrict court correctly dermined that the proposed
modification was not “the one, amg all the possibilities, thatould have been successfully
pursued.” _Id. The Federal Circuit concludedtitine claims at issue were not invalid for
obviousness-type double patentmger the prior art compound ¢euse the district court had
found no motivation to make the whéication nor reason to expesticcess in doing so. _Id.

Eli Lilly guides this Court to its decision @he instant question. Here, as in Eli Lilly,
the issue is obviousness-tygeuble patenting in ehemical context, anithis Court applies the

Otsuka standard. Here, as in Eli Lilly, thedmnce showed that there were many possibilities

for modification of the prior art compound. teeas in Eli Lilly, the challenger has not
demonstrated that one particular modificatiarb@&itution of an amide for a fluoro-olefin group)
is “the one, among all the possibés, that would have been sessfully pursued.”_Id. This
Court concludes that the asserted claimswatenvalid for obviousngs-type double patenting
over F162, under Defendants’ alternative pathway 2.
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This analysis applies to nohly the first stp, but to every step ialternative pathway 2.
At no point have Defendanth®wn that the proposed modiftaan was “the one, among all the
possibilities, that would haveebn successfully pursued.” Id. In addition to the fluoro-olefin
substitution step, this is true thfe third step, whereite nitrogen at the bottom of the scaffold is
replaced with carbon, as well as the fourtlpsteherein a hydrogen atom is replaced with a
methyl (CH) group. Defendants have failed to derstrate a motivation to make each
specific modification as well as a reasto expect success in doing so.

B. Patent invalidity: obviousness under § 103

Indoco filed the post-trial bef asserting Defendants’ defge that claims 4 and 12 are
invalid as obvious, pursuant to 35 U.S.A.(B. In summary, the argument entails the
following points: 1) a POSA would select DCAa$ a lead compound; 2) a POSA would be
motivated to replace the xamtlei scaffold of DCAX with uratiand 3) a POSA would be
motivated to create the R and S stereoisomers and select the R stereoisomer, resulting in
alogliptin. The Court notes that while the scaffold replacement step raises some issues which
overlap with the sdéold replacemenstep in Defendants’ st obviousness-type double
patenting theory, which also inlwed replacing a xanthine core with a uracil, Indoco’s post-trial
brief makes no use die Kim reference.

The Federal Circuit has set forth these funéatal principles fothe determination of
obviousness, pursuant to 35 U.S.C. § 103:

A party seeking to invalidate a patdratsed on obviousness must prove by clear

and convincing evidence thatskilled artisan woultlave been motivated to

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

and that the skilled artisamould have had a reasonaldxpectation of success in

doing so. The presence or absence of vatoon to combine references in an

obviousness determination is a pure questidiact. The presence or absence of
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a reasonable expectation of succissalso a question of fact.

Novartis Pharm. Corp. v. W.-Ward Pharmt'l Ltd., 923 F.3d 1051, 1059 (Fed. Cir. 2019)

(citations omitted). The Fedéf@ircuit employs a lead compourdalysis in cases like this
one, in which the obviousness of awnghemical compound is in dispute:

In lead compound cases, the court firdedmines whether a person of ordinary

skill in the art “would have selectedetlasserted prior art compounds as lead

compounds, or starting points, florther development efforts.”See Otsuka

Pharm. Co. v. Sandoz, In678 F.3d 1280, 1291-92 (Fed. Cir. 2012). This

requires the patent chatiger to show by clear and convincing evidence that a

person of ordinary skill “wuld have had a reasongdelecta proposed lead

compound or compounds over othemgmunds in the prior art.”Daiichi Sankyo

Co. v. Matrix Labs., Ltd619 F.3d 1346, 1354 (Fed. Cir. 2010) (emphasis added).

The court then determines “whethee fbrior art would have supplied one of

ordinary skill in the art wh a reason or motivation tmodify a lead compound to

make the claimed compound with a reasonable&sgtion of success.'Otsuka

678 F.3d at 1292.

Novartis, 923 F.3d at 1060.

In brief, Indoco argues that, prior to thedfity Date, a POSA searching for a promising
drug development candidate would have focusedon-peptidic inhibitors and specifically on
xanthine-based compounds, wihig POSA would recognize gsarticularly promising.”

(Indoco PTB at 16.) Defendants argue thashart, two references suggest DCAX as lead
compound, the WO ’496 patent and the CA '730 piateDefendants point out that DCAX is the
first example in the WO ’496 pent, and, in the CA '730 pate@CAX is the fifth most potent
compound. Defendants argue that, ihfe eight compounds mentiahi both the WO ’496 and

CA '730 patents, DCAX is the most potent.

® There is no dispute that the C230 patent providerts, potency values for 31 compounds,
and that DCAX was listed as the fifth most potevith a value of 10 nanomolar, which indicates
a potent DPP-IV inhibitor. (JTX-0015 at 102-03; Tr. 410:12-18.)
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Plaintiffs contend that Defelants’ theory is based on hinglst. Plaintiffs argue that
Defendants rely principally on thestimony of their expert, Dr. Ferrs, but that his credibility
is undermined by, and is inconsistevith, his own work. Dr. Rearis testified that peptidic
inhibitors were “widely acknowledged,” prior tbe Priority Date, to hae chemical stability
issues. (Tr.142:25-143:2.) Dr. Ferraris alstext that a POSA would have ignored peptidic
inhibitors when seeking a leadmpound. (Tr. 191:24-192:3.) [erraris stated, nonetheless,
that he wrote three articles on DPP-1V tbame from research he conducted at Guilford
Pharmaceuticals during 2001 to 2002. (Tr. 1309- On cross-examination, Dr. Ferraris
acknowledged that his work at Guilford was exslaly on peptidic inhibitors. (Tr. 193:6-20.)
Dr. Ferraris agreed that the goaltlis work was to find the besthibitor candidates to develop
into a therapeutic product. (Tr. 194:10-19.) Dnr&es stated that he never told his bosses to
stop this research and look omliynon-peptidic inhibitors(Tr. 195:23-196:1.) Dr. Ferraris
agreed that the Wiedeman refere talks a lot about researchpaptidic inhibitors, and that a
number of companies in 2003-2004 were studstmgm. (Tr. 191:21-192:13.) Dr. Ferraris
published a paper in 2004 abous fiork exclusively on peptidiahibitors. (Tr. 193:6-194:1.)
Dr. Ferraris stated that he pished a 2007 article about this kkahat favorably described
certain peptidic inhibitors he studied. (Tr. 1322.) Thus, while Dr. Fearis testified that a
POSA seeking a candidate for drug developmentlavhave ignored pepiainhibitors, his own
work during this time was on peptidic inhikisp with the avowed goal of finding the best
development candidates, and he published di@eaexclusively on peptidic inhibitors, and
another article that stated positive conclusions tabedain peptidic inhibitors. His actual work

thus contradicts his opinions in this casé€hese are important inconsistencies which

45



significantly damaged his credibiligs an expert witness. This Court finds that Dr. Ferraris had
low credibility as an expert witness.

Next, Plaintiffs point to théact that Dr. Ferraris admittddat he did not actually do an
independent lead compound anays (Tr. 189:5-10.) Dr. Ferraritestified that the choice of
DCAX and the two references supporting thatich, the WO '496 and CA '730 patents, were
given to him by Defendants’ couniske did not search through tpeor art to find them. (Tr.
188:12-189:4.) Given his low credibility, and higradsion that he did nsturvey the prior art,
this Court concludes that Dr. Ferraris’ testimony about tioéce of lead compound should be
given little weight. As already established, en&ederal Circuit law, this Court inquires
whether a POSA would have had a reasasetect a proposeddd compound over other
compounds in the prior art. CFerraris admitted that he dmbt survey the prior art. His
opinion that a POSA would haved a reason to select DCA$ lead compound over other
compounds in the prior art has inadequate supand this Court gies it little weight.

Furthermore, Defendants’ path to the st of DCAX is unpesuasive. Defendants
argue, in short, that there are eight compounds that are mentioned in both the WO ’496 and the
CA '730 patents and that, of those eigbtnpounds, DCAX has the greatest potency.
Defendants did not explain why a POSA wobédieve that a compound mentioned in two
patents is more worthy of developmerdrita more potent cqmound listed in one.

Furthermore, of the eight compoundgntioned in the two patenfd. Ferraris admitted that six
had no potency data. (Tr.221:10-12.) Of the compounds testeddocpan the CA '730

patent, four were nmre potent than DCAX. Moreover, the CA '730 patent contains a list of 38

 In addition, Plaintiffs point to the Mark 2004@eence, which Dr. Ferraris also said a POSA
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preferred compounds, and B& is not on that list. (JTX-015 at 88-89; Tr. 214:4-9.) This
Court concludes that Defendants have failedeimonstrate that a POSA would have had a
reason to select DCAX as lead compound @tker compounds in the prior art.

The next step in Defendants’ argumisnthe proposition that a POSA would be
motivated to modify DCAX to create a novelngpound, one that is nander patent protection
and thus commercially attractive asandidate for developmenis has been discussed, this is
not a controversial proposition, btiloes not suffice as a motian for the speific molecular
modifications that follow in the theory.

Defendants’ theory of the motivationrfimodification of DCAX is not persuasive.
Indoco’s brief states: “Perhapsetimost important reason for a 8®to choose DCAX as a lead
compound is because DCAX has two key functionaligs that were known to be important to
DPP-IV inhibition.”® (Indoco PTB at 20.) Four pagesl&a, however, Indoco’s brief states:
“Non-peptidic DPP-1V inHbitors, and xanthine-based inhibitansparticular, would be a ripe
area for study by a POSA in March 2004.{Indoco PTB at 16.) Immediately after this is a
subheading that reads: “A POSA Would RedpgrXanthine Based Compounds As Patrticularly
Promising Based On Large Pharmaceutical Isteé@d Discovery.” Yet, four pages later,
Indoco begins the sharp turn away from the preroisxanthine-based inhibitors, and starts to

find it obvious to abandon the xanthine baseis tertainly puzzling tht Indoco’s argument has

would have considered, and ohsethat this reference gives, values for 46 compounds, of
which 34 were more potent than DCAX. (Tr. 218:16-25.)

8 This refers to the cyanobenzyldiaminopiperidinyl substituent groups.

° On page 11, Indoco’s brief states that a P@&WId focus specifically on xanthine-based
compounds. On page 14, Indocbitef states: “of the classe$ non-peptidic inhibitors
disclosed in Wiedeman, a POSA in March 20fuld focus on xanthine based compounds for
further review.” (Indoco PTB at 14.)
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the POSA first attracted to the “particularlyoprising” xanthine-based inhibitors, but then
immediately finds it obvious tget rid of the xanthin&. At the very least, this is curiotss.

Indoco contends that the DCAX molecule t&wviewed as having three essential parts:
the substituent groups (cyanobenagtl aminopiperidinyl), and the xanthine scaffold or core.
Indoco argues:

The SAR data in the prior art provideslear indication of which portions of

DCAX should remain unchanged. Mbédng DCAX to add or take away

substituents groups to the xanthineffsdd would require disturbing the very

portions identified as dical to potency. . .

Thus, a POSA would recognize that a clear way to modify DCAX to avoid
existing patents would be to change its scaffold.

(Indoco PTB at 29.) As already noted, this reprisarsharp turn in Defielants’ theory: in the
preceding step, the xanthine core was essential, but now the substituent groups have become
essential and the xanthine calisposable, and getting rid ibfis the way to make a novel
compound. Indoco’s argument in support issony and conclusory. Indoco has no

explanation and no evidence, sdoeDr. Ferraris’ conclusortestimony, for this crucial and

surprising turn in the theory.

10 This brings to mind the Feds Circuit’s statement in Eis&o. Ltd. v. Dr. Reddy's Labs., Ltd,
533 F.3d 1353, 1358 (Fed. Cir. 2008): “The recbmyever, shows no discernible reason for a
skilled artisan to begin with lansoprazoleytd drop the very feate, the fluorinated
substituent, that gave this advantageooep@rty.” Similarly, in_Daiichi Sankyo Co., Ltd. v.
Matrix Labs., Ltd., 619 F.3d 1346, 1356 (Fed. Cir. 2010), the Federal Circuit cited Eisai and
criticized defendant Mylafor selecting a molecule on the basisadeature, “onlyto reject that
very feature,” which is what Indoco has done here.

11 At points, Indoco makes assertions that catitteother points. On page 26, Indoco’s brief
argues: “With respect to DCAX, eétstructural features that wouuide a POSA to pick DCAX
as a lead compound are the sdaaures that the P&A would certainlyjkeep in optimizing
DCAX.” (Indoco PTB at 26.) This is contsato Indoco’s thear, which has the POSA
choosing DCAX in large part because of themise of xanthine-based compounds, but then
getting rid of the xanthine.
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In the middle of this, Indoco’s brief rkas a key concession: “because DCAX is very
potent, a smaller change is leett (Indoco PTB at 27.) Incaord with this, Dr. Ferraris
testified about DCAX as follows:

And so as a person of ordinary skill in the art, you wénibd at this and you

would say, okay, the only part | can reallpdify -- because this is very potent, |

don't want to change too much, | just wamthange a little, | want to keep as

much of that xanthine gsossible. So what you walitlo is you would keep as

much atoms as possible . . .

(Tr. 169:5-10.) Then, he t#f$ed: “As | mentioned befordDCAX is a very potent lead
compound so you don't want to do too much to the akestaffold, so you want to keep as much
in place as possible.” (Tr. 170:24-171:1.) isltestimony supports th@ncession in the post-
trial brief that a POSA would want to change as little as plessivhich contradicts Indoco’s
central contention that it woulsk obvious to make the major clge of scaffold. Furthermore,
Dr. Ferraris here stated that\Wweuld “want to keep asuch of that xanthine as possible,” which
contradicts the main ideaahit would be obvious to regte the xanthine, not keep it.

The proposition that a POSA would be matiachto make smaller rather than larger
changes to DCAX appears reasonable and is puidid, but it constitutes big problem for the
scaffold replacement theory. If a smaller aipars better, why not create a novel compound
with a tiny change to DCAX? Indoco does not &sdrthis issue. Deafdants have no basis for

their contention that a major alge in the molecule would lmbvious to the POSA, when, they

concede, a tiny one could sufi to yield a novel molecufé.

12 As already noted, Defendantsther expert, Dr. Rotella, admittéhis about modifying F162:
one could change a single atatme nitrogen at the bottom tife central ring, and create a
molecule outside the scope of tBd4 patent with activity as@PP-IV inhibitor. (Tr. 107:3-
17.)
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The next step is the proposition that it wbbk obvious to the PEA to get rid of the
xanthine scaffold and substitute a uracihddco offers this explanation: a POSA would
recognize that xanthine is a naturally ocaugritrogenous base, of which there are a small
number which are considered “privileged structures” for pharmaceutical compounds, and there
are fewer than ten such bases. Thereforeytz®al. Indoco provides a cursory explanation of
how the POSA went from less than ten of theseb4o just one, uracil. Indoco contends: 1) a
POSA would view uracil and xantte as similar in chemical struce; and 2) xanthine is a two-
ring structure, while uracil is@ne-ring structure, and moving &one-ring structure would be a
way to increase solubility, which is always good.

Indoco has offered a very cursory explamafor this essentigroposition — that it
would be obvious to the POSA to swap uraadil¥anthine in the search for novel compounds.
Conspicuously absent is anything about thepeting candidates frothe small group of
naturally occurring nitrogenous bases. Indoco saysthat there are lesan ten of them, so
perhaps there are seven possible bases that atantbine or uracil. Tére is no explanation of
the selection of uracil as tlmdvious choice over the others. €Fa is a throwaway line in the
brief that it would be obvious to try this limaeyroup of options and test the outcome, with a
citation to KSR. Other than a single sentendabénpost-trial brief, there is no discussion of this
idea.

In the next step in the argument, Indoootends that the POSA would have a reasonable
expectation of success in swapping the xantbare of DCAX for uracil. The subsection on
this key point in Indoco’s podtial brief contains three paragphs, and two are only quotes from

cases. The last paragraph, whicimtains the analysis and thg@ament, is quoted here in its
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entirety:

It is undisputed that the DCAX ardiogliptin have significant structural

similarity. FOF § 305. The functional grougesponsible for DPP-1V inhibition in

DCAX and alogliptin are idental and, as the totality d¢fie prior art indicates, the

scaffolds of both DCAX and alogliptin amaturally occurring nitrogenous bases

which can be commonly switched out for one another. FOF {1 220, 305.

(Indoco’s PTB at 35.) Paragraph 220 in IndedeOF deals with the interchangeability of
naturally occurring nitrogenous bases and doesprrk to the expectation of success with this
particular scaffold replacement. Paragr@pb is in the “Conclusions of Law” section and
contains only proposed conclusions of law, ntatmns to evidence. Indoco’s post-trial brief
cites no evidence to support the assertionaH®SA would have hareasonable expectation
of success with this modification of DCAX.

The first sentence of this paragraph allegemificant structural similarity,” which
appears to connect to a case quothe previous paragraph: “It sifficient to show that the
claimed and prior art compoungessess a ‘sufficiently closelagonship ... to create an
expectation,’ in light of the totality of tharior art, that the newompound will have ‘similar
properties’ to the old.” _Otsuka, 678 F.3d at 129%pplying this principé, the factual question
is whether DCAX and alogliptin possess a sufficientbse relationship toreate an expectation
that the new compound will haverslar properties to the old. Would seem that the best
evidence of the state of such facts would cérmom expert testimony, bhudndoco has pointed to
none, instead relying on the unstagiated assertion thatig undisputed that DCAX and
alogliptin have significant structural similaritylt is correct that theris no dispute that DCAX

and alogliptin share the cyanobenzyl and amipenidinyl groups as substituents. Is this

similarity sufficient to constitute a sufficientfose relationship to create the expectation that
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the new compound will have similgroperties to the old, as €dka requires? This would
appear to be a question withdwomponents. First, whattise nature of the structural
similarity between DCAX and agliptin, a question best answergglthe experts. Second, how
does Federal Circuit law define safént structural similarity?

As to the second question, the Federal@iraddressed it in k&da Chem. Indus. v.

Alphapharm Pty., Ltd., 492 F.3d 1350, 1356 (Fed. Cir. 2007):

We elaborated on this regement in the case &1 re Deue] 51 F.3d 1552, 1558
(Fed. Cir. 1995), where we stated tHajormally a prima facie case of
obviousness is based upon structural siityiai.e., an estalished structural
relationship between a priart compound and the atl@ed compound.” That is
so because close or established “{gftural relationships may provide the
requisite motivation orwgygestion to modify known compounds to obtain new
compounds.” Id. A known compound may suggest its homolog, analog, or
isomer because such compounds “oftame similar propéies and therefore
chemists of ordinary skillvould ordinarily contempite making them to try to
obtain compounds with improved propertiesld. We clarified, however, that
in order to find a prima facie case of utg#ability in suchinstances, a showing
that the “prior art would havauggested making the specific molecular
modifications necessary to achieve ttemed invention” was also required.

Thus, pursuant to Takeda, a “known compound sugygest its homolog, alog, or isomer.”
Id. There is no evidence that DCAX andg@liptin are homologs, analogs, or isomers.

As to the expectation of success from fadfreplacement, Defelants do not point to
expert testimony on the subject, Rlaintiffs’ expert, Dr. Nicholswas asked directly about the
expectation of success witlcaffold replacement:

Q. Do you have a view as to whethgyeaison of ordinary skill in the art in

March 2004, were they to try to clggna pyrimidone on scaffold and uracil

scaffold wholesale, as Dr. Rotella sugigel, do you believe@erson of ordinary

skill in the art would be able to pretlibe resulting properties of the compound?

A. No, absolutely not.

(Tr. 310:23-311:4.) Although this exchange appdan the context od discussion of Dr.
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Rotella’s testimony, not Dr. Ferrarjst is a direct question andd&rect answer about whether a
POSA could predict the resulting propertiesha compound after sifald replacement of
xanthine with uracil. This testimony is unreteat. This Court finds that a POSA replacing a
xanthine scaffold with a uraaiould not be able to predittie resulting properties of the
compound. Thus, even apart from the questiomrather the prior art would have supplied a
POSA with a reason to modify DCAX by substitgia uracil scaffold, Defendants have failed to
show that a POSA who dgb would have a reasonalglepectation of success.

The Court has not here discussed edetgil of Indoco’s § 103 obviousness argument
and need not do so. The argument has a nuaflveajor gaps, missing connections or steps
with inadequate support. This is a thestith major defects andoes not come close to
meeting the clear and conving standard for successfalidity challenges.

Defendants’ obviousness theories showageration of hindsighnd bring to mind the

Federal Circuit’s obviousness assessment thd#cNeil Pharm., Inc. v. Mylan Labs., Inc.,

520 F.3d 1358, 1364 (Fed. Cir. 2008):
In other words, Mylan’s expert, Dr.nlerson, simply retraced the path of the
inventor with hindsightdiscounted the numbené complexity of the
alternatives, and concluded that thedantion of topiramate was obvious. Of
course, this reasoning isaays inappropriate for asbviousness test based on the
language of Title 35 that requires the anialys examine “thesubject matter as a
whole” to ascertain if it “would haveslen obvious at the tintae invention was
made.” 35 U.S.C. § 103(a).
In the instant case, as_in Ortliloe experts consistently discoadt— or, more often, completely
ignored — the number and complexity of titermatives. And both of Defendants’ experts
openly admitted the role of hind&t in their reasoning. For ample, Dr. Ferraris was asked

about some deposition testimony:
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Q: | asked you:

(Reading) But for the purpose of theadysis that you undertook here, you were
thinking of a POSA whose only interestsv@ develop a DPP-IV inhibitor. Is
that fair?

That's fair.

QUESTION: Any kind of DPP-IV inhibitor?

ANSWER: No.

QUESTION: What kind?

The kind that had the path of least resistance.

Keep going, please.

QUESTION: What does that mean? Patleast resistance between what and
what?

That means the lead and fireal compound, the final drug.

The final drug in this case being alogliptin?

Your answer: “Correct.”

Did | ask you those questions and you gave those answers under oath, sir?
A: That is correct.

(Tr. 189:24-190:17.) This shows that, at the aépm, Dr. Ferraris admitted that he was trying
to find the path of least restance between the lead compoand alogliptin, which is working
backward from the invion; it is hindsight.

Dr. Rotella also admitted ¢huse of hindsight in testony at his deposition, which was
presented to him at trial:

Q: And the Judge asked -- and freshed your recollection with some

deposition testimony which we'll put wm the screen, where | asked you:

“Would a bigger alkyl group potentially ogpy the S2 site better than methyl?”

And your answer was: “I don't have anyommation about the structure - activity

relationships in that case. Howevadding a methyl group simply gets you, as

indicated, from compound 1 to alogliptin I asked you that question and under

oath you gave that answer. Correct?

A: Yes.
(Tr. 104:2-13.) This is an open admission thatRotella also worked backward from the
invention, using hindsight.

The Court concludes that Defendants hiaved to prove, bylear and convincing

evidence, that claims 4 and 12 of the '689 patent are invalid under their theories based on § 103
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obviousness or the doctrine afviousness-type double patentinfursuant to 35 U.S.C. §
282(a), a patent is presumed valid, and the burden of establishing invalidity rests on the party
asserting it. Claims 4 and 12 of the '689 pat@re presumed validnd Defendants have not
met their burden of establishing invalidity byat and convincing evidence. The parties have
stipulated to a finding that clas 4 and 12 are infringed. THI®urt determines that claims 4
and 12 of the '689 patent are valid and infringetbdgment will be entered in favor of Plaintiffs
on their claims that the proposed ANDA productsifige claims 4 and 12 of the '689 patent.
Pursuanto FED. R.Civ. P.52(a), the Court presents its findings of fact and conclusions
of law.
FINDINGS OF FACT
This Opinion incorporates heference all stipulat facts set forth in the Final Pretrial
Order.
Il. Based on the evidence presented at tifigd, Court now makes the following findings of
fact:

1. The '689 patent descends from provisional application No. 60/553,571, filed on
March 15, 2004 (the “Priority Date.”)

2. The relevant art of pharmaceutical development, as of the Priority Date,
understood that very small changes ineunalar structure could have dramatic
effects on the biological pperties of the molecule. As a result, the impact of
even a small change in molecular staneton the biologicgbroperties of the
modified molecule was difficult to accurately predict.

3. As of the Priority Date, successfuleusf the techniquef scaffold hopping
required the availability of a templateglaemical structure displaying the desired
biological activity.

4. To a POSA seeking to create a non-pepiianbitor of the DPP-IV enzyme, the
desired biological activity would haveen the binding of the non-peptidic
molecule to the DPP-1V receptor site.
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10.

11.

12.

13.

14.

15.

16.

As of the Priority Date, the art did not have available atargsructure of a non-
peptidic molecule bound thhe DPP-1V receptor site.

As of the Priority Date, the art did nleave available a cha@cal structure of a
non-peptidic molecule that wastive as a DPIPY inhibitor.

As of the Priority Date, the art did nleave available thersictural information
needed to perform scaffold replacemenproduce a non-peptidic molecule that
was active as a DPP-IV inhibitor with a reasonable expectation of success.

Employees of pharmaceutical comparaes motivated to find novel compounds
for drug development.

There were many possible wagsmodify theF162 molecule.

The prior art Kim reference described s which found thaadministration of
oral uracil was associated with lowetddod glucose in an animal model. The
Kim reference did not mention DPP-IV DPP-IV inhibitorsor scaffold hopping
or the use of uracil as a scaffold.

Defendants did not explain how a POSagking to modify F162 to create a
novel DPP-1V inhibitor, would go abodbing so. Defendants did not offer a
theory which contained the options avhi&ato the POSA at each step, nor why
the POSA would choose one optiontlas obvious choice at each step.

A substitution of a single nitrogen atomthre F162 molecule with a carbon atom
would result in a DPP-IV inhibitor oside the scope of the '344 patent.

Defendants did not offer evidence of tla@ge of modificatio options a POSA,
seeking to create a nov@PP-IV inhibitor from F162would consider, nor what
would make the isostericplacement of a fluoro-olef group with an amide
group the obvious choice.

Defendants did not explain how the Kinfeeence would have persuaded a POSA
seeking to create a nov@PP-IV inhibitor from A62 to perform scaffold
hopping which swapped the xanthine bagt& uracil, as the obvious choice out
of all possible options.

Defendants did not offer evidence of tla@ge of modificatio options a POSA,
seeking to create a noM@PP-IV inhibitor from F162would consider, nor what
would make scaffold haping the obvious choice.

As of the Priority Date, a POSA would nodve had the expertise to successfully
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

perform scaffold hopping.

As of the Priority Date, a POSA woulidbt have been motivated to modify F162
by scaffold replacement of thenthine core with a uracil core.

As of the Priority Date, a POSA wouhdt have had a reasonable expectation of
success in modifying F162 by scaffold r@ment of the xahine core with a
uracil core.

The prior art did not supply a POSA wilreason or motivation to modify F162
by scaffold replacement of thenthine core with a uracil core.

The prior art did not supply a POSA walreason or motivation to modify F162
by isosteric replacement tife fluoro-olefin grap with an amide group.

As of the Priority Date, a POSA wouhdt have been motivated to modify F162
by isosteric replacement tfe fluoro-olefin grap with an amide group.

As of the Priority Date, a POSA wouhidbt have had a reasonable expectation of
success in modifying F162 by isosteriplecement of the fluoro-olefin group
with an amide group.

The CA "730 patent reported 3€potency values, which show potency as a DPP-
IV inhibitor, for 31 compounds, and DCAXas the fifth most potent, with a

value of 10 nanomolar. The CA '730 patteontained a lisvf 38 preferred
compounds, and DCAX was not on that.lisThe Mark 2004eference reported
potency values for 46 compounds, of whi&? were more potent than DCAX.

The prior art recognized xanthinaded compounds as promising for
development as DPP-IV inhibitors.

The prior art did not supply a POSA with a reason to select DCAX as a lead
compound over other compouridghe prior art.

Defendants did not explain the rangevaddification options a POSA, seeking to
create a novel DPP-I\nhibitor from DCAX, wouldconsider, nor what would
make scaffold hopping the obvious choice.

Defendants did not explain why a PO8&uld consider xanthine-based
compounds as promising fdevelopment as DPP-IWihibitors, but then choose
to get rid of the xanthine core.

A POSA would have believed DCAX to laevery potent molecule as a DPP-IV
inhibitor, and would have believed thasrmaaller change to the structure is better,
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29.

30.

31.

32.

33.

for the purpose of preserving that patgn The POSA would have wanted to
keep as much of the central scaffold in place as possible.

Defendants did not offer evidence that repfaest of the xanthine scaffold with a
uracil scaffold kept as much of thentral scaffold in place as possible.

Defendants did not explain why a PO%Ao had decided to use scaffold
replacement to modify D&X would select uracil over the other naturally
occurring nitrogenous bases.

The prior art did not supply a POSAtwa reason or motivation to modify
DCAX by scaffold replacement of th@nthine core with a uracil core.

As of the Priority Date, a POSA would rizive been motivated to modify DCAX
by scaffold replacement of thenthine core with a uracil core.

As of the Priority Date, a POSA wouhidbt have had a reasonable expectation of
success in modifying DCAX by scaffold regkement of the xanthine core with a
uracil core.

CONCLUSIONSOF LAW
This Court has jurisdiction overithcase pursuant to 28 U.S.C. § 1331.
The parties accept this Casrpersonal jurisdiction.
Venue is proper in this distripursuant to 28 U.S.C. § 1391(b).

“A patent shall be presumed valida¢h claim of a patent (whether in
independent, dependent, or multiple degent form) shall be presumed valid
independently of the validity of other claims; dependent or multiple dependent
claims shall be presumedlid even though dependent upon an invalid claim. The
burden of establishingvalidity of a patenbr any claim thereof shall rest on the
party asserting such inigity.” 35 U.S.C. § 282.

The parties stipulated tofringement of claims 4 and 12 of the '689 patent.

A POSA, as of the Priority Date, walihot have been able to predict the
biological properties of F162 after mod#ition by scaffold replacement, and
Defendants have failed to demonstrtitat the POSA would have had a
reasonable expectation of success in doing so.

A POSA, as of the Priority Date, walihot have found it obvious to modify F162
through scaffold replacement.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

A POSA, as of the Priority Date, walihot have found it obvious to modify F162
through the isosteric replacement of a fluoro-olefin group.

A POSA, as of the Priority Date, walihot have been able to predict the
biological properties of F162 after mod#ition by isosteric replacement of a
fluoro-olefin group, and Defalants have failed to demstrate that the POSA
would have had a reasonable expectation ofesss in doing So.

A POSA, as of the Priority Date, wouhdt have found it obvious to select DCAX
as a lead compound feurther development.

A POSA, as of the Priority Date,owuld not have found it obvious to modify
DCAX through scaffldl replacement.

A POSA, as of the Priority Date, walihot have been able to predict the
biological properties of DEX after modification by saffold replacement, and
Defendants have failed to demonsgrtitat the POSA would have had a
reasonable expectation of success in doing so.

Defendants have failed to demonstrateclear and convincing evidence, that
alogliptin was an obvious modification of F162.

Defendants have failed to demonstrateclear and convincing evidence, that
alogliptin was an obviousodification of DCAX.

Defendants have failed to demonstrateclear and convincing evidence, that
claims 4 or 12 of the '689 patent arvalid as obvious, pursuant to 35 U.S.C. §
103.

Defendants have failed to demonstrateclear and convincing evidence, that
claims 4 or 12 of the '689 patent arevalid as obvious, pursuant to the doctrine
of obviousness-type double patenting.

Claims 4 and 12 of U.S. Patdxo. 7,807,689 are valid patent claims.

Defendants’ ANDA products infringeaims 4 and 12 of the '689 patent.

An appropriate Order follows.

s/ Stanley R. Chesler
Stanley R. Chesler, U.S.D.J.

Dated: February 4, 2020
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