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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

VIIV HEALTHCARE COMPANY,
SHIONOGI & CO,, LTD., and VIIV
HEALTHCARE UK (NO. 3) LIMITED, Civil Action No.
Plaintiffs, JURY TRIAL DEMANDED
V.

GILEAD SCIENCES, INC,,

Defendant.

COMPLAINT
Plaintiffs ViiV Healthcare Company (“ViiV”), Shiargi & Co., Ltd. (“Shionogi”), and

ViiV Healthcare UK (No. 3) Limited (collectively ‘Rintiffs”), for their Complaint against
Defendant Gilead Sciences, Inc. (“Gilead”), herallgge as follows:

THE PARTIES
1. Plaintiff ViiV is a corporation organized and exig} under the laws of the State

of Delaware, with its principal place of businesda&e Moore Drive, Research Triangle Park,
North Carolina 27709.

2. ViiV is a global company that develops innovativdusions for the treatment of
people living with HIV/AIDS and was established 2009 through a partnership between
GlaxoSmithKline (*GSK”) and Pfizer. In 2012, Shigi joined the ViiV partnership following
a long-term joint development collaboration withkKGS

3. ViiV offers a broad portfolio of antiretroviral m&shes and an industry-leading
pipeline of potential treatment options. ViV iguwpped to move quickly in response to the
needs of the HIV community and has launched ingitlsading access initiatives to help deliver

on World Health Organization/UNAIDS goals to reatlthose who need treatment.
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4, Plaintiff Shionogi is a corporation organized amisgng under the laws of Japan,
with its principal place of business at 1-8, Doshom 3-chome, Chuo-ku, Osaka 541-0045,
Japan.

5. Shionogi was founded in 1878 as a drug wholesagnbas in Osaka, Japan.
Since that time, Shionogi has strived to supplylibst possible medicine to protect the health
and well-being of the patients it serves.

6. On information and belief, Defendant Gilead is apooation organized and
existing under the laws of the State of Delawargh ws principal place of business at 333
Lakeside Drive, Foster City, California 94404.

NATURE OF THE ACTION
7. This is a civil action for patent infringement amg under the Patent Laws of the

United States, 35 U.S.C. &fiseq.

JURISDICTION AND VENUE
8. This Court has jurisdiction over the subject matérthis action pursuant to

28 U.S.C. 88 1331 and 1338(a).

9. This Court has personal jurisdiction over Gileadawse, among other things,
Gilead is a Delaware corporation that, having &eitself of Delaware’s corporate laws, is
subject to personal jurisdiction in Delaware.

10. Venue is proper in this district pursuant to 28 2.S88 1391(b) and (c), and
1400(b), at least because Gilead resides in thsdri€ti within the meaning of 28 U.S.C. §
1400(b).

TECHNICAL BACKGROUND
11. Human immune deficiency virus (“HIV”) is a retrous that causes HIV

infection. In a series of steps, the HIV viruggets certain white blood cells (CD4+ cells) in the
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host human body, uses those cells to replicatevithe, and then kills the human host’'s CD4+
cells. First, the virus binds to receptors ongudace of a CD4+ cell. Second, the virus and the
target cell membrane fuse together, allowing timasvio enter the CD4+ cell. Once inside the
CD4+ cell, the virus releases two viral ribonuclaid (“RNA”) strands and three enzymes.
The three enzymes are HIV reverse transcriptasé,imiégrase (the main enzyme at issue here),
and HIV protease. The virus next uses the revieesescriptase enzyme to convert viral RNA
into viral deoxyribonucleic acid (“DNA”). The vildDNA then enters the host CD4+ cell's
nucleus, where the human host’s DNA is locatedcednside the CD4+ cell’'s nucleus, the HIV
viral integrase enzyme inserts the viral DNA inte human host’'s DNA. That integration step
occurs in two parts. First, the HIV integrase engyremoves a dinucleotide from each end of
the viral DNA, generating two 3’ hydroxyl recessesimini. Second, a transesterification
reaction occurs whereby the 3’ hydroxyl groupshaf viral DNA bond with the phosphodiester
backbone of the human host’s cellular DNA. Thiswdiag integrates the viral DNA into the
human host’'s immune cell. After the HIV DNA is égfrated into host DNA, the CD4+ cell's
normal biological processes generate new HIV RNAwall as HIV structural proteins, with the
assistance of the HIV enzyme protease. Proteasgipates in the processing of the virus’
structural proteins, which are the building bloésmore HIV viruses.

12. CDA4+ cells infected with HIV undergo accelerated@psis (cell death). As a
result, over time, an HIV infection can lead to @icgd immune deficiency syndrome (“AIDS”).
AIDS is a disease that often results in life-the@&tg infections and cancers as a result of
immune system failure due to the loss of CD4+ cells

13. Researchers have developed a number of differeys teainterfere with the HIV

viral lifecycle, and thereby treat HIV infectionMany of those treatments interfere with the
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different enzymes and steps in HIV infection anglication. The treatments include the use of
reverse transcriptase inhibitors, integrase stramdsfer inhibitors, and protease inhibitors.
Reverse transcriptase inhibitors are compoundsptetent the conversion of viral RNA into
viral DNA, a critical step in HIV replication. lagrase strand transfer inhibitors (“INSTIS”),
including those disclosed in th885 patent, are compounds that prevent the integgagzyme
from causing viral DNA from being incorporated intost DNA in the CD4+ cell. Protease
inhibitors are compounds that prevent protease foosaking up large HIV structural proteins
into smaller structural proteins, thereby prevemtassembly of new, infectious HIV viruses.
Combination therapy using the above classes obitamsg, called highly active antiretroviral
therapy (“HAART”), has been generally successfureating HIV/AIDS.

THE GLAXOSMITHKLINE AND SHIONOGI COLLABORATION
14. In 2001, teams of scientists at GSK and Shionogahecollaborating on a project

to develop new and improved INSTIs. The combireiht, which at times had more than 24 full
time scientists, was interested in expanding thepecof two-metal binding pharmacophore
concept €.g., as graphically depicted below) to find new chexhiscaffolds with improved
properties, such as improved pharmacokinate, (the compound’s metabolism in the human
body) and resistance.€., the compound’s ability to remain effective againsitant viruses)

profiles.

0:...0 0...-0 0.0

I I L

Pictorial Representation of the
Two-Metal Binding Pharmacophore
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In 2001, the structure of the HIV integrase enzymas not fully known. However, scientists
knew that the HIV integrase enzyme used two-metadliibg pharmacokinetics. The basic
concept of two-metal binding pharmacokinetics iwvesla drug molecule (represented in yellow
above) binding the two metal atoms in integrase {Mgepresented in blue above), essentially
blocking the HIV virus from binding the same twotaleatoms in integrase, and thus preventing
the HIV viral DNA from being integrated into humaaellular DNA.

15.  When the GSK and Shionogi INSTI project began, isvest generation INSTI
clinical candidates existed. One compound, ralegravas first marketed by Merck as
ISENTRESS in 2007. Merck scientists received trexolds of Chemistry Award from the
American Chemical Society in 2013 for developinE NS RESS as the first approved integrase
inhibitor for use in HIV infected patients. Thehet compound, elvitegravir was first marketed
in 2012 by Gilead as STRIBILD, a four-drug, ond;pbnce-a-day treatment. In 2014,
elvitegravir was also marketed by Gilead as VITEK®BAone-pill, once-a-day treatment to be
used in combination with an HIV protease inhibitoadministered with ritonavir and with other
antiretroviral drug(s); however, Gilead voluntariythdrew VITEKTA from the global market

between 2016 and 2017.
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Merck’s Raltegravir (RAL) Gilead’s Elvitegravir (EVG)

16. The first generation INSTIs had significant shomboogs. The drugs had
burdensome administration regimens and poor agtagainst mutant forms of the HIV virus.
GSK and Shionogi sought to avoid those characiesist developing a new generation of INSTI
compounds. For example, although raltegravir wees greferred INSTI in many HAART
regimens for treatment of both naive (i.e., presfpunon-treated patients) and experienced
patients, patients had to take raltegravir twicgydaFurther, raltegravir was not active against
common mutants, and had demonstrated lack of fctihar certain mutants (N155H,
Q148H/K/R, and Y143C/B. Similarly, patients had to take elvitegravirtiwia separate
pharmacokinetic booster drug. The booster couldrfiere with dosing of other medications.
Raltegravir was not active against common mutatiand had significant cross resistance
mutations with elvitegravir. This meant that aigrat who became resistant to elvitegravir could

not switch to raltegravir.

! These are abbreviations used by those in the tiieidentify HIV mutations impacting specific pasits in the
amino acid sequence of the integrase enzyme.
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17. Given those undesirable characteristics, the GSK &hionogi team was
interested in developing novel INSTIs that could taken once daily, would not require a
booster, and would retain efficacy against HIV mtga With those goals in mind, GSK and
Shionogi began pursuing medicinal chemistry effastdevelop a better INSTI molecule.

18. The team worked collaboratively to develop variows/el chemical scaffolds,
experiment with various substituents, synthesizertbw compounds, and test performance of
the compounds in inventive proprietary assays.

19. Through this collaborative process, the team wale ab identify a novel
structural scaffold for chemical compounds thathitHIV integrase.

20. The novel structural scaffold had advantageousachearistics, including a rigid
planar three-ring metal-chelating region with arnygen triad and no bulky side chain, to
facilitate binding and protect critical moietiesetthird-ring (“ring A”) having an oxygen for
improved binding strength, a flexible extended éinkegion that allows deeper entry by the
hydrophobic region into the integrase binding pockecated by the viral DNA base, and the
ability to conform in response to structural changethe active site.

21. The novel structural scaffold presented a foundatior developing a new
generation of INSTIs including dolutegravir. Umdikaltegravir and elvitegravir, dolutegravir
remains active against a wide variety of mutaraiss of the HIV virus, and can be administered
once daily without a pharmacokinetic booster. Brian Johns of GSK and Dr. Takashi
Kawasuji of Shionogi jointly received the Heroes ©femistry Award from the American
Chemical Society in 2016 for their discovery ofudegravir.

22. The GSK and Shionogi team patented their inventionU.S. Patent No.

8,129,385 (“the ‘385 patent”) .
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THE °385 PATENT
23. The inventions of the 385 patent originated frdm pioneering work performed

by GSK and Shionogi in the field of HIV integradeasd transfer inhibitors. Th&85 patent,
entitled “Substituted 5-hydroxy-3,4,6,9,9a, 10-h@xgdro-2h-1-oxa04a,8a-diaza-anthracene-
6,10-dioness,” was duly and legally issued by tindddl States Patent and Trademark Office on
March 6, 2012. A copy of the '385 patent is ateathereto as Exhibit A.

24. Dr. Brian Johns of GSK and Dr. Takashi Kawasuji, Deruhiko Taishi, and Dr.
Yoshiyuki Taoda, of Shionogi, are the listed inweston the’385 patent. Thé385 patent
claims priority to two Japanese patent applicatiédypplication No. 2005-131161, with a priority
date of April 28, 2005 and Application No. 2005-8%Z8, with a priority date of October 27,
2005 and a Patent Cooperation Treaty (“PCT”) appbo, International Application No.
PCT/US2006/016604, filed on April 28, 2006. On Mmber 2, 2006, the PCT application
published as Publication No. WO2006/116764. Ory A8, 2009, the inventors filed U.S.
Application No. 11/919,386, entering the U.S. nadiostage, claiming priority to the PCT
application. On December 24, 2009, the U.S. apptia published as U.S. Publication No.
2009/0318421. On March 6, 2012 the U.S. applicagsued as U.S. Patent No. 8,129,385.

25. The ’385 patent discloses, among other things, a ndvettsral scaffold for
chemical compounds that inhibit HIV integrase araltherefore useful as anti-HIV agents.

26. For example, claim 1 of th&85 patent recites:

A compound of the formula:

a-1-1)

OH 0
o)
= A N
A
®ym~ ‘ |
N NR L -
0 R3 R14 R*
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wherein, ring A is

Z=0;

R® R?, R? R?® R“and RPare independently hydrogens-Cgalkyl, Cs-CrsarylC:-
Csalkyl, Gs-Cyqaryl, or alkoxy;

the stereochemistry of an asymmetric carbon reptedeby * shows R- or S-
configuration, or a mixture thereof;

R*is hydrogen;

R"is hydrogen or lower alkyl which is optionally stihsted with 1 to 4 substituents
selected from the group consisting of hydroxy, oayh halogen, halo lower alkyl, halo
lower alkoxy, lower alkyl, lower alkenyl, lower aliryl, cycloalkyl, cycloalkenyl, lower

alkoxy, lower alkenyloxy, lower alkoxycarbonyl, m@t nitroso, amino, alkylamino,

acylamino, aralkylamino, aryl, aralkyl, cyano, igano, isocyanate, thiocyanate,
isothiocyanate, mercapto, alkylthio, alkylsulfonyglkylsulfonylamino, carbamoyl,

alkylcarbamoyl, sulfamoyl, acyl, formyloxy, halofayl, oral, thioformyl, thiocarboxy,

dithiocarboxy, thiocarbamoyl, sulfino, sulfo, swdfmino, hydrazino, azido, ureido,
guanidino, phthalimide, oxo, phosphoric acid, lovakyl which is substituted with

phosphoric acid and may be intervened with a hatern, aryl substituted with
phosphoric acid, aralkyl substituted with phospbacid and hydroxy lower alkyl;

R*is hydrogen;

R'is hydrogen or lower alkyl;

R is halogen;

and

mis 1, 2 or3;

or a pharmaceutically acceptable salt thereof.

27. Claim 2 of the’385 patent recites:

A compound according to claim 1, or a pharmacellyieeceptable salt thereof, wherein
R* is hydrogen; B is hydrogen; Ris hydrogen; mis 1, 2 or 3 and R is halogen.

28. Claim 6 of the '385 patent recites:
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A compound selected from the group consisting &,84S)-5-Hydroxy-4-methyl-6,10-
dioxo-3,4,6,9,9a,10-hexahydro-2H-1-oxa-4-a,8a-dmat@iracene-7-carboxylic acid 2,4-
difluoro-benzylamide; an enantiomer thereof; diestener thereof, mixtures of
enantiomers thereof; mixtures of diastereomersetifermixtures of enantiomers and
diastereomers thereof; or a pharmaceutically aatdgpsalt thereof.

29. For example, while there are 4 distinct compourdsed in claim 6, the general

compound with undefined stereochemistry is represtbelow:

CH; O OH
[‘\N
P
o) 7

30. Plaintiffs are the exclusive owners of all rightgle, and interest in the 385

patent, and have the right to bring this suit tcoxer damages for any current or past

infringement of the '385 patent.

DOLUTEGRAVIR (TIVICAY®)
31. Dolutegravir (“DTG”), brand name Tivicay® (formerl$/GSK1349572), was

first synthesized by Shionogi, as part of the G3K &hionogi collaboration, in February 2006
after years of work.
32. DTG has the following chemical formulazEl19F2N3Os.

33. DTG has the following chemical structure:

Dolutegravir (DTG)

10
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34. DTG uses the novel structural scaffold developedheyGSK and Shionogi team
and claimed in thé&385 patent. DTG has a rigid planar three-ring tretalating region with an
oxygen triad (represented in orange below) and ulkybside chain, the ring A (represented in
blue below) has an oxygen for improved binding rggth, the flexible extended linker region
(represented in green below) allows deeper entrghbyhydrophobic region (represented in red
below) into the integrase binding pocket vacatedth®y viral DNA base, and the ability to

conform in response to structural changes in thigeasite.

Dolutegravir (DTG) Exemplary Scaffold Regions

35. DTG was specifically disclosed as Example Y-3 ia BCT application filed on
April 28, 2006. The PCT application published he public on November 2, 2006. The PCT
application is disclosed on the face of four U.&epts assigned to Gilead.

36. DTG meets the limitations of at least claims lara] 6 of theé385 patent.

37. DTG is indicated for use in combination with otlatiretroviral medicines for
the treatment of HIV infection. DTG is offered 19, 25, and 50mg tablets (Tivicay®). In
treatment naive patients, and in treatment-expegpatients who have not previously taken an
integrase inhibitor, DTG is taken in most caseseoacday and without a pharmacokinetic
booster. DTG is available in over 100 countrie®as North America, Europe, Asia, Africa, and

Latin America.

11
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38. DTG has been extensively studied in multiple PH8selinical trials involving
thousands of adults living with the HIV virus.

39. The clinical data show that DTG is a vast improvemever raltegravir and
elvitegravir such that DTG is a “Second GeneratiNSTI.

40. For instance, ViiV’'s “Spring-2” Phase Il clinic&ial, which started in October
2010, reached primary completion in February 24 was fully completed in December
2016, evaluated once-daily DTG versus twice-daalyegravir in 822 HIV-infected, treatment-
naive patients, in each case in combination witkeal-dose dual-NRTI treatment. At week 48,
the proportion of study participants who were \ogically suppressed (HIV-1 RNA <50 c¢/mL)
was 88% for the regimen containing DTG and 86% tfee regimen containing raltegravir,
meeting the 10% non-inferiority criteria.

41.  Further, ViiV's “Single” Phase Il clinical trialvaluated once-daily DTG plus
abacavir/lamivudine versus the single tablet regiméripla in 833 HIV-infected, treatment-
naive patients. At 48 weeks, the proportion ofdgtparticipants who were virologically
suppressed (HIV-1 RNA <50 c¢/mL) was 88% for the Diggimen and 81% for Atripla. That
difference was statistically significant. Overa% of subjects on the DTG-based regimen
discontinued due to adverse events versus 10%osétleceiving the Atripla regimen.

42.  Moreover, ViiV's “Sailing” Phase Il clinical trialevaluated once-daily DTG
versus twice-daily raltegravir in 719 patients witle HIV virus who were failing on current
therapy, but had not been treated with an integrdsbitor, in combination with an investigator-
selected background regimen consisting of up to agents, including at least one fully active

agent. At week 24, 79% of patients on the regimentaining DTG were virologically

12
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suppressed (HIV-1 RNA <50 c/mL) versus 70% of pdateon the regimen containing
raltegravir. That difference was statistically sfogpant.

43.  Finally, ViiV's “Viking-3” Phase llI clinical trial evaluated twice-daily DTG in
183 HIV-infected adults currently on medication wBoHIV virus was resistant to multiple
classes of HIV medicines, including INSTIs, suchiategravir and/or elvitegravir. In the study,
mean HIV RNA levels declined by 1.4 logl0 c/mL afseven days of treatment with the
addition of DTG to their background regimen. Thegwrtion of study participants who were
subsequently virologically suppressed (HIV-1 RNA<BmL) with the addition of DTG to their
background regimen was 63% at week 24.

44. On December 17, 2012, ViV announced the submissainregulatory
applications in the European Union, United Statesl Canada for the investigational integrase
inhibitor DTG for the treatment of HIV infection adults and adolescents. On August 12, 2013,
DTG was approved by the U.S. Food and Drug Adnmaiistn (“FDA”) to treat HIV-1 infection.

In October 2013, DTG was approved by the Canadegnlatory authority in Health Canada.
On January 16, 2014, DTG was approved by the Earo@mmission. In April 2014, DTG
was approved by the Japanese Pharmaceuticals atiddViBevices Agency. On June 10, 2016,
the FDA approved reduction in the weight limit cdtignts who can take DTG from 40kg to
30kg, meaning children and adolescents are nowbkitp receive that treatment.

45.  Since approval, DTG has become an important traatoion and is the leading
prescribed core agent for HIV treatment. Thousarigstients have been treated with DTG and

no known patient has ever developed a resistance.

13
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GILEAD'S AWARENESS OF DTG AND VIIV'S PATENT
46. ViV disclosed DTG’s chemical structure to the paldn February 17, 2010 at

the 17" Conference on Retroviruses and Opportunistic titfas (the “CROI conference”) in
San Francisco, California. The CROI conferenanisinnual conference that brings together top
scientists from around the world to share with eattter, with clinicians, and with policy makers
the latest studies, important developments, and bwthods in the ongoing battle against
HIV/AIDs. The registered attendees often numbé4fom more than 87 countries. Gilead
was represented at the CROI conference. In facEetruary 17, 2010, Gilead’s representatives
presented data at the CROI conference regardirga®d investigational fixed-dose single-tablet
“Quad” regimen of elvitegravir, GS 9350 (cobicijtahd Truvada® (emtricitabine and tenofovir
disoproxil fumarate) for the treatment of HIV infem.

47. At least by October 13, 2010, the Annual Repoiadicinal Chemistry Volume
45 was available online. Dr. Brian Johns authdtad V, Chapter 16 of Volume 45 titled “HIV-
1 Integrase Strand Transfer Inhibitors”, which vee®e of the earliest publications containing
DTG's structure. See Johns, Brian A. Chapter 16 - HIV-1 Integrase Strananhsfer Inhibitors,
In: John E. Macor (Ed.)Annual Reports in Medicinal Chemistry, Academic Press, 2010,
Volume 45, 262-276. One of the Section Editors Wmlume 45 was the Vice President of
medicinal chemistry at Gilead, Dr. Manoj Desai. . Desai’s research includes antiviral drugs
and he is a co-inventor of a patent covering cstati(U.S. Patent No. 8,148,374), which is a
booster drug approved for use in the treatmentl¥f kcluding in Gilead’s “Quad” regimen.

48. OnJune 17, 2010, ViiV's PCT application PCT/US2008422, which was filed

on December 8, 2009, was published as W0O2010/068883°253 publication”). Claim 1 of

14
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the '253 publication discloses a process for theparation of a pyridine compound of formula
(AA). Formula (AA) is DTG.

49. On July 1, 2010, a patent review was publishedutufe Medicinal Chemistry
entitled Authentic HIV-1 Integrase Inhibitors. The review was performed by parties unrelated to
GSK or Shionogi. In the patent review, the authadentified the structure of DTG
(S/GSK1349572).See Liao, Chenzhonget al., Future Medicinal Chemistry, July 1, 2010; 2(7):
1107-1122.

50. On April 25, 2012, Gilead scientists published atice in the Journal of
Biological Chemistry, entitletNew Class of HIV-1 Integrase (IN) Inhibitors with a Dual Mode
of Action. The Gilead article discusses dolutegravir, amotihgr INSTIs. See Tsiang, Manuel,
et al.,, J. Biol. Chem., June 15, 2012; 287(25): 211899312

GILEAD’'S BICTEGRAVIR
51.  Bictegravir (“BIC”) (formerly GS-9883) was develap@nd will be marketed and

sold by Gilead. BIC has the following chemicalfara: GiH1gFsN3O0s.

52.  BIC has the following chemical structure:

H O OH
//(N A O F F
H
]\O/K/N Z N
H .
o) F

Bictegravir (BIC)
53. BIC includes the novel structural scaffold develby the GSK and Shionogi
team and claimed in ViiV’$385 patent. BIC has a rigid planar three-ring trel@lating region

with an oxygen triad (represented in orange belew)l no bulky side chain, the ring A

15
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(represented in blue below) has an oxygen for imguidoinding strength, the flexible extended
linker region (represented in green below) alloveemer entry by the hydrophobic region
(represented in red below) into the integrase bmgbiocket vacated by the viral DNA base, and

the ability to conform in response to structuradmdpes in the active site.

Bictegravir (BIC) Exemplary Scaffold Regions

54.  BIC is an INSTI for treatment of HIV-1.

55.  On December 19, 2013, at least three years andmtemhs after the DTG
structure was publicly disclosed, and almost twargeafter theé385 patent issued, Gilead filed
U.S. Patent Application No. 14/133,858 disclosimier alia BIC and claiming priority to
provisional U.S. Patent Application Nos.: 61/74%3ifed December 21, 2012; 61/788,397 filed
March 15, 2013; and 61/845,803 filed July 12, 20Ch December 22, 2015, U.S. Application
No. 14/133,858 issued as U.S. Patent No. 9,216,996 996 patent”).

56. On information and belief, Gilead presented postarsthe ASM Microbe
conference in June 2016 that discussed BIC (fogm®6-9883). According to those posters,
BIC demonstrated favorable pharmacokinetics, godetdbility, a good resistance profile, and
potent antiviral activity in laboratory and humandies. In their presentation, Gilead identified

the blue region above as the “A-ring.”

16
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57. On May 30, 2017, Gilead announced that four Ph#selihical trials, which
evaluated a fixed-dose combination of BIC (50mgntreitabine (200mg), and tenofovir
alafenamide (25mg) (“BIC/FTC/TAF”) for the treatntesf HIV-1 infection, met their primary
objectives of non-inferiority. Three of the fouudies were designed to explore the efficacy and
safety of regimens containing BIC compared to regismcontaining DTG among treatment-
naive patients (Studies 1489 and 1490) and amandpgically suppressed patients switching
from an existing antiretroviral regimen (Study 1844The fourth study tested virologically
suppressed patients who switched from a regimenwaf nucleoside/nucleotide reverse
transcriptase inhibitors and a boosted proteasbiioh(Study 1878).

58. On July 24, 2017, Gilead announced detailed 48-wesllts from two Phase Il
clinical trials (Studies 1489 and 1490). Study94®ntained 629 treatment-naive adults with
the HIV virus who randomly received either the BICC/TAF regimen or the abacavir
(600mg), DTG (50mg), and lamivudine (300mg) regint&BC/DTG/3TC”). At week 48, 92.4
percent (n=290/314) of patients taking BIC/FTC/TaRd 93.0 percent (n=293/315) of patients
taking ABC/DTG/3TC achieved the primary endpoint l8lV-1 RNA levels less than 50
copies/mL (difference: -0.6 percent, 95 percent-@I8 percent to 3.6 percent, p=0.78). Study
1490 contained 645 treatment-naive adults withHhévirus who randomly received either the
BIC/FTC/ITAF regimen or the DTG, emtricitabine, andnofovir alafenamide regimen
("DTG+FTC/TAF”). At week 48, 89.4 percent (n=288(3 of patients taking BIC/FTC/TAF
and 92.9 percent (n=302/325) of patients taking BFGC/TAF achieved the primary endpoint
of HIV-1 RNA levels less than 50 copies/mL (diffeoe: -3.5 percent, 95 percent CI: -7.9
percent to 1.0 percent, p=0.12). No patient mwedldeveloped a resistance to any of the study

drugs.
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59. The results of Gilead’s Phase Il clinical trialsdicate no meaningful clinical
difference between BIC and DTG.

THE SIMILARITIES BETWEEN BIC AND DTG SUGGEST GILEAD _COPIED DTG
60. On information and belief, Gilead first synthesiZkL after the DTG chemical

structure was publicly disclosed (in February 204:0) with knowledge of th&85 patent.

61. On information and belief, Gilead relied on the DW&rk performed by GSK
and Shionogi in developing BIC.

62. BIC has the same molecular scaffold as DTG andneldiin the’385 patent.

63. BIC is not substantially structurally different roDTG. In particular, BIC's
“bridged” ring A does not make BIC substantiallyfelient from DTG or the other compounds

claimed in the 385 patent.

CH; O OH H
O F F F .
E\N “ 1w /] !/(”
O/*\/N Z N o7
H H H
0 F
Dolutegravir (DTG) Bictegravir (BIC)
F F F
F F

Exemplary Compound Disclosed _ _
and Claimed in the ’385 Patent Bictegravir (BIC)

18

ME1 26591807v.1



Case 1:18-cv-00224-UNA Document1 Filed 02/07/18 Page 19 of 27 PagelD #: 19

64. The structural similarities between BIC and DTGpthrer compounds claimed in
the’385 patent, are far greater than the structuralasities of BIC to any of the first generation

INSTIs, such as raltegravir or elvitegravir.

CH; O OH H

o F F F 3
S00¢ e
O/*\/N = N \]\O |
H H H

F
O
Dolutegravir (DTG) Bictegravir (BIC)
Me

Raltegravir (RAL) Elvitegravir (EVG)

65. BIC can be synthesized using the process disclmstng’385 patent.

66. The ’'385 patent is listed in the Approved Drug Rrad with Therapeutic
Equivalence Evaluations (commonly known as the @eaBook) for Tivicay® (dolutegravir
sodium tablets in 10, 25, and 50 mg bases) andmBq® (abacavir sulfate (600mg),
dolutegravir sodium (50mg), and lamivudine (300mgbplets), and Juluca® (dolutegravir

sodium (50mg) and rilpivirine hydrochloride (25nigblets).
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67. On June 12, 2017, Gilead filed a New Drug Applimat{(*"NDA") to the FDA
with a Priority Review voucher for an investigatnfixed-dose combination of BIC/FTC/TAF
for the treatment of HIV-1 infection.

68. On July 13, 2017, Gilead announced that a MarkeNathorization Application
("MAA”) for BIC/FTC/TAF was validated by the Europe Medicines Agency (“EMA”) and
was under evaluation.

69. On July 24, 2017, Gilead announced 48-week refuls two Phase Il clinical
trials (Studies 1489 and 1490) indicating that Bh€/FTC/TAF regimen was statistically non-
inferior to regimens containing DTG in combinatiwith a dual-NRTI backbone.

70.  On August 10, 2017, Gilead announced that the Fixhtgd priority review for
its NDA and the FDA set a target action date urttier Prescription Drug User Free Act of
February 12, 2018.

71. On information and belief, Gilead was aware of aediewed the’385 patent
prior to seeking FDA approval.

72. On February 7, 2018, Gilead obtained FDA approwaintirket and sell certain
pharmaceutical products containing BIC in the WhitStates for the treatment of HIV-1
infection.

73.  On information and belief, Gilead began makingngsimarketing, offering to
sell, selling, and importing BIC in a combinatioroguct for the treatment of HIV-1 upon (or
before) receiving FDA approval.

74.  Plaintiffs have not authorized or licensed Gileaduse any of the inventions

claimed in the 385 patent.
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COUNT |
Infringement Of The '385 Patent

75.  Paragraphs 1 through 74 are incorporated by referas if fully stated herein.

76.  The '385 patent is valid and enforceable.

77. On information and belief, Gilead has infringedd @ontinues to infringe, at least
claims 2 and 6 of the '385 patent under 35 U.S.@7%(a) by making, using, selling, and/or
offering for sale in the United States, and/or iming into the United States, products covered
by those claims, including for example, by makinging, selling, offering for sale, and/or
importing pharmaceutical products containing Bl@lsas Biktarvy®.

78. On information and belief, third parties, includirgilead’s customers, have
infringed, and continue to infringe, at least claighand 6 of the '385 patent under 35 U.S.C. §
271(a) by making, using, selling, and/or offerimg $ale in the United States, and/or importing
into the United States, BIC/FTC/TAF supplied byead.

79. Gilead has induced infringement, and continuesdace infringement, of at least
claims 2 and 6 of the '385 patent under 35 U.S.Q7%(b). Gilead actively, knowingly, and
intentionally induced, and continues to activelynowingly, and intentionally induce,
infringement of the '385 patent by selling or othie supplying BIC/FTC/TAF; with the
knowledge and intent that third parties will usell,sand/or offer for sale in the United States,
and/or import into the United States, BIC/FTC/TAkpplied by Gilead to infringe the '385
patent; and with the knowledge and intent to eregerand facilitate the infringement through
the dissemination of BIC/FTC/TAF and/or the creatend dissemination of promotional and
marketing materials, supporting materials, insioang, product manuals, and/or technical

information related to BIC/FTC/TAF.

21

ME1 26591807v.1



Case 1:18-cv-00224-UNA Document 1 Filed 02/07/18 Page 22 of 27 PagelD #: 22

80. On information and belief, Gilead has had knowledfi@nd notice of the 385
patent, and that BIC would infringe thH&85 patent, since at least May 2, 2015, through
submission of an Information Disclosure Statementhe United States Patent and Trademark
Office identifying the 385 patent during the proggon of U.S. Patent Application No.
14/133,858.

81. BIC is a compound of formula I-1-1 (depicted belomberein ring A (depicted
below) meets the following criteria: Z is oxygen;least four of B, R?*, R, R R, and R®
are independently hydrogen on-C; alkyl; the stereochemistry of the asymmetric carbo
represented by * shows an R-configuration, or atuné of S- and R-configurations;*Rs
hydrogen; B is hydrogen; Ris hydrogen; Ris hydrogen; R is halogen; and m is 3.

Formula I-1-1

7Z=0;

82.  Any differences between ring A in the compoundscdbed in claim 2 and the
corresponding structure of BIC are insubstantidls a first non-limiting example, Gilead’s
reported clinical data for BIC show insubstantidfedences from the clinical data reported by

ViiV for DTG, an embodiment od.g., claim 2. As a second non-limiting example, theraical
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and spatial interaction of the HIV integrase pnoteith the ring A of BIC is insubstantially
different from the interaction with the ring A idaam 2. As a third non-limiting example,
modeling and simulation of the interaction betwe#k integrase and BIC or embodiments of
claim 2 show that the spatial profile of and spaceupied by the ring A of BIC, on the one
hand, is insubstantially different from the spapabfile of and space occupied by the ring A in
claim 2, on the other hand. As a fourth non-lingtexample, the resistance profile for clinically
observed mutations of BIC is insubstantially diéfier from that of DTG, an embodimented.,
claim 2, with respect to mutations that implicatéeractions between the ring A of BIC and
DTG and HIV integrase, such as Q148H/G140S.

83. Moreover, the ring A of BIC performs substantialige same function in
substantially the same way with substantially thee result as the ring A as described in claim
2. As a first non-limiting example, the ring A alaim 2 and its equivalent structure in BIC
perform substantially the same functi@y(, of structurally and stereochemically stabiliziihg
adjacent reactive regions of the compound, inciyidiie oxygen atom in ring A), in substantially
the same waye(g., by sterically and physically “locking” the confoation of adjacent regions
in the compound, without distorting the overall smllar shape in a way that interferes with
integrase pocket binding), to achieve substantidlé same resulte@., structurally stabilizing
the compound in a configuration that permits deeplibg in the integrase pocket, without
requiring interaction with amino acids that canerfére with binding and/or are subject to
mutation).

84. Any differences between the compounds recited mntl6 and BIC are
insubstantial. As a first non-limiting example,l&aid’s reported clinical data for BIC show

insubstantial differences from the clinical datpaased by ViiV for DTG, an embodiment of
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e.g., claim 6. As a second non-limiting example, theroical and spatial interaction of the HIV
integrase protein with the ring A of BIC is insudndtially different from the interaction with the
ring A in claim 6. As a third non-limiting examplenodeling and simulation of the interaction
between HIV integrase and BIC or embodiments ahtk show that the spatial profile of and
space occupied by the ring A of BIC, on the onedhas insubstantially different from the
special profile of and space occupied by the ring &laim 6, on the other hand. As a fourth
non-limiting example, the resistance profile foinally observed mutations of BIC is
insubstantially different from that of DTG, an endioment ofe.g., claim 6 with respect to
mutations that implicate interactions between thg A of BIC and DTG and HIV integrase,
such as Q148H/G140S.

85. The compounds recited in claim 6 perform substiytihe same function in
substantially the same way with substantially tame result as BIC. As a first non-limiting
example, the ring A in claim 6 and its equivalantsture in BIC perform substantially the same
function .g., of structurally and stereochemically stabilizihng adjacent reactive regions of the
compound, including the oxygen atom in ring A), substantially the same wag.g., by
sterically and physically “locking” the conformatioof adjacent regions in the compound,
without distorting the overall molecular shape irway that interferes with integrase pocket
binding), to achieve substantially the same rg®utf, structurally stabilizing the compound in a
configuration that permits deep binding in the gntese pocket, without requiring interaction
with amino acids that can interfere with bindingl@m are subject to mutation). As a second
non-limiting example, the difluoro benzyl ring itagn 6 and the equivalent trifluoro benzyl ring
in BIC perform substantially the same functiosg(, of deeply entering the integrase pocket

vacated by displaced viral DNA base), in substégptihe same waygg., through the extended
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flexible linker region allowing the molecule to gdofavorable conformations), to achieve
substantially the same resut.d., favorable interactions within the pocket leadiiogdeeper
position and improved integrase strand transfeibibn over first generation INSTIs, such as
raltegravir and elvitegravir). As a third non-limg example, the compounds recited in claim 6
and BIC perform substantially the same functi@y.( of inhibiting the HIV virus from
integrating into human cellular DNA), in substallyidhe same wayegg., by blocking HIV from
reaching the active site without interfering witkeg integrase pocket binding), to achieve
substantially the same resuk.d., deep binding in the integrase pocket, withoutungug
interaction with amino acids that can interferehnbinding and/or are subject to mutation, and
improved integrase strand transfer inhibition drst generation INSTIS).

86. Gilead’s infringement of the '385 patent was, ar@httwues to be willful:
Gilead’s infringement was deliberate, maliciouspsmously wrongful, egregious, and/or in bad
faith, rendering this case exceptional and perngtilaintiffs to seek enhanced damages under
35 U.S.C. § 284 and attorneys’ fees and costsriedun prosecuting this action under 35 U.S.C.
8§ 285. On information and belief, Gilead had, aodtinues to have, knowledge of tH&85
patent. Gilead’s infringement of th885 patent was, and continues to be with full amch@ete
knowledge of the385 patent and its applicability to BIC without asyempt to take a license
under the’385 patent and without a good faith belief that tB85 patent is invalid or not
infringed.

PRAYER FOR RELIEF
WHEREFORE, Plaintiffs pray for judgment as follaws

A. That Gilead has infringed the '385 patent;

B. That Gilead’s infringement of the '385 pateasibeen willful;
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C. That Plaintiffs be awarded damages adequat®itgpensate them for Gilead’s
infringement of the '385 patent, such damages tadtermined by a jury and, if necessary to
adequately compensate Plaintiffs for the infringetnan accounting, and that such damages be
trebled and awarded to Plaintiffs with pre-judgmamnd post-judgment interest;

D. That this case by declared an exceptional waiden the meaning of 35 U.S.C.

8 285 and that Plaintiffs be awarded the attoreeg fcosts, and expenses incurred in connection
with this action; and

E. That Plaintiffs be awarded such other and @urtielief as this Court deems just
and proper.

DEMAND FOR JURY TRIAL
Plaintiffs hereby demand a trial by jury on afluss so triable.

Dated: February 7, 2018 MCCARTER & ENGLISH, LLP

/sl Daniel M. Silver

Michael P. Kelly (#2295)
Daniel M. Silver (#4758)
Renaissance Centre

405 N. King Street, 8th Floor
Wilmington, Delaware 19801
(302) 984-6300
mkelly@mccarter.om
dsilver@mccarter.com

Attorneys for Plaintiffs,

ViiV Healthcare Company, Shionogi & Co.,
Ltd., and ViiV Healthcare UK (No. 3)
Limited
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John M. Desmarais

Michael P. Stadnick

Justin P.D. Wilcox

Lindsey E. Miller

Michael D. Jenks

Kyle G. Petrie

DESMARAIS LLP

230 Park Avenue

New York, New York 10169
(212) 351-3400
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Imiller@desmaraislip.com
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