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SODIEM (IR,58, I3AR)7, 9-DIONO-16-((2,4,6- TRIPLUOROBENZY LICARBAMOYL)-
1,3,4,5,7.9,13, 13A-OCTAHYDRO-2, 5-METHANOPY RIDOI U, 204, SIPYRAZING{ 2, 1-
B 1,310XAZEPIN-8-OLATE

CROSE REFERENCE TO RELATED APPLICATIONS

16601} This application claims priority to and the beneftt under 35 US.C. 118} of
.8, Provisional Patent Application Serial No. 62/01 5,245, filed June 24, 2614, the disclosure

of which is hereby incorporated by referencs in ils entirety.
FIELD

{002} The present invention relates to sodium (2R, 55, 13aR}-7, 9-dioxo-10-{(2,4,6-
srifhuorobenzylcarbamoyly-2,3,4,5,7, 813.1 Ja~cotabydro-3,5-
methanopyridol 1,24, 5lpyrazine] 2, 1-blf 1, Joxarepin-8-nlate, the crystalline forms, the

pharmaceutical formulations, and the therapeutic uses thereof
BACKGROUND

0003} Human mounodeficiency virus infoction and related discases are & major
public health problem worldwide. Homan immunodeficiency vivus type | (HIV-1) encodes
three enzymes which are requived for vival replication: reverse transcripiase, protease, and
integrase. Although drugs targeting reverse transcripiase and protease are it wide uss and
have shown effectiveness, particulwrly when emploved in combination, toxicity and
development of resistant strains have lmited their usofulness (Palells, et al. ¥ Engl J Med
{1998} 338:853-860; Richman, D. D, Nanre (20013 4310051001},

§0004] A goal of antivetroviral therapy is to achieve viral suppression in the HIV
infected patient. Treatment guidelines published by the United States Department of Health
and Human Services provide that achievement of viral suppression requires the use of
combination therapies, Lo, several drugs from at least two or wore drug classes, In addition,
decisions regarding the treatment of HIV infected patients are complicated when the pationt
requires treatment for other medical conditions. Because the standard of care requires the use
of multiple differomt drugs to suppress HIV, as well as to trest other conditions the patient
may be experiencing, the potential for drug interaction is g eriterion for selection of a drug

regimen. As such, thers is a need for antivetrovival therapies having a decreased potential for
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drug interactions,

{00051 As discussed in co-pending application United States Serial No. 14/133,855,
filed Deceraber 19, 2013 entitled “POLYCYCLIC-CARBAMOYLPYRIDONE
COMPOUNDS AND THEIR PHARMACEUTICAL USE”, (2R,55,13aR)-8-hydroxy-7,9-
dioxo-N-{2 4, 6-rifluorobenzyi}2,3,4,5,7,8,13,  3a-oetahydre-2,5-

methanopyrided V204, Slpyrazino{2, 1-b]{ 1, 3 loxazepine- 1 {-carboxamide demonstirates anti-
viyal activity. As discussed in co-pending application PCT Serial No. US2013/076367, filed
Diecember 19, 2013 entitled “POLYCYCLIC-CARBAMOYLPYRIDONE COMPOUNDS
AND THEIR PHARMACEUTICAL USE™, {2R,58,13aR)-8-hydroxy-7,9-dioxo-N-{2,4,6-
triffuorobenzyil-2,3,4,5,7.9,13, I3s-octahydro-2, S-methanopyridal V', 24 Slpyrazino{2, 1~

bH 1, 3loxazepine-1G-carboxamide demonstrates anti-vival activity.

{0006} (2R, S8, 1 3ai)-B-hydrony-7, S-dioxe-N-(2 4, 6-tritluorobenzy iy
2,3,4,5,7.5,13, PBa-cctahydro-2, Smethanopyridol 1,274, Slpvrazine{2, 1 -bi{ 1, 3joxazepine- 16~

carboxamide, (Formula 1), has the following structure:
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{00071 it is desired to have physically stable forms of the compound that are suitable

for the therapeutio vse and the manufacturing process.
BRIEF SUMMARY

18008} In certain embodiments, the present invention is direcied to sodinm
{2R,55,13aR)-7,9-dioxo-10-({2,4,6-trifluorobenzylicarbamoyl}-2.3,4,5,7,9,13, a-cctabydro-
2, S-methanopyride] 1,274, Sipyrazinel 2, 1-bif 1, 3 joxazepin-8-clate, having the following

structure {Formula 1k

[
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§OG09] T a still further embodiment, the present fnvention is divected to ervstalling
sodiom (2R,58,13aR)-7, 9-dioxo-10-((2,4 &-triflunrobenzylicarbamay}-2,3,4,5,7,9,13, 1 3a-

octahydro-2,S-methanopyridef 1,274, 3ipyrazinol2, 1-bI{ 1, 3 Joxazepin-8-olate,

{00y In a still further embodiment, the present invention is divected o sodiom
{IR,58,13aR)-7,9-dioxo-10-((2 4 S-triflucrcbenzylcarbanoyi}-3,3,4,5,7,9,13, 1 3s-ccishydro-

2, 5-methanopyrido] 1,244, 5tpyrazino{ 2, 1-51{ 1, 3joxazepin-8-clate Form L

10011} In & certain embodiment, the present invention is directed to pharmaceutical
formulations comprising sodium (R 58,13aR}-7 9-dioxo-10-((2.4,6-
triftucrobenzyDearbamoyi’-2,3,4,5,7,9,13, 1 3a-cctabydro-2, 5~

methanopyridof 1,204, Slpyrazinel2, 1-bl{ L3 joxazepin-8-olate.

{0012} i{n ancther embodiment, the present invention is divected to methods of
treating or prophylactically preventing an HIV infection by adminisiering sodium
{IK,58,13aR)- 7, 9-dioxo-1 0-{{2,4 S-trifluorobenzylicarbamoy)-2,3,4,5,7,9,13, 1 3a-octahydro-
2, S-methanopyrido] 1,274, Sipyrazino] 2, 1-bi{ 1, Hoxazepin-E-olate,

f013] in snother embodiment, the present tnvention s directed to sodium
{2R,38,13aR)7,8-dloxo-10-((2, 4, 6-trifluorcbenzylcarbamoviy-2,3.4,5,7.9,13, 1 3a-octabydro-
2, S-methanopyrido{ 1,24, Stpyrazino{2, 1-bl{ 1,3 loxazepin-8-olate for use in methods of

{freating or prophylactically preventing an HIV Infection.

100141 In another embodiment, the present invention is directed to the use of sodium
{2R,55,13aR}-7,9-dioxo-10-{{2, 4, 6-triflucrobenzylicarbamoyiy-2,3,4,5,7,9, 13, V3a-octahydro-
2, 5-methanopyridol 1,274, 31pyrazino]2, LB L 3 joxazepin-8-olate fn the manufacture of &

medicament for treating or prophylactically preventing an HIV infection,

DESCRIPTION OF THE FIGURES

06183 Figure I3 XRPD pattorn for sodium (2R, 58,13aR-7,9-dloxo-10-((2,4,6-
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triftuorobenzylicarbamoyi)-2,3,4,5,7,9,13, 1 3a-octabydro-2,5-

methanopyridol 1,2"4, Slpyrazinol2, 1-bH | 3joxazepin-8-olate Form L

[H016] Figure 22 DSC for sodhem (2R, 38,1307 9-dioxo-10-{(2 4,6~
trifluorchenzylloarbamoyi}-3,3,4,5,7,%,13, 1 3a-ootahydro-2, 5~

methasopyride{ 1,274, S lpyrazino] 2, 1-b 1,3 Joxazepin-8-olate Form L

Hug i Figure 3 TGA for sodium (CR,§5,13aR)-7 9-dloxo-10-({2,4,6-
trifluorohenzyDcarbamovi’-2,3,4.5,7,9,13, 1 3z-octahydro-2 5~

methanopyridel 1,274, 8lpyrazine{2, 1-b1{ 1, 3oxarepin-B-alate Form 1.

EUES: Figure 4: DVS for sodivm (2R,58,13aR}-7,9-dioxo-10-{{2,4,6~
trifluorobenzyhearbamoyiy-2,3,4,5,.7,9,13, 1 3a-octshydro-2, 3~

methanopyride] 1,24, S jpyrazinoe{2, 1-b}{ 1, 3loxazepin-&-olate Form L

{01 Figure 5 Dissoltion profiles of Formula I Form 1, Formula 1 Form [, and

Yormula  Form 1

{00246] Figure & Solubility profiles of Formala [ Form HY and Formuds [T Form L in
Fasted-State Stmulated Gastric Fluid (FaS8GF).

00217 Figure 7: Solubility profiles of Formula ¥ Form Y and Formula I Form L in
PFed-State Simulsted Intestinal Fluid (FoSSIF) and Fasted-State Simulated Intestinal Fluid
{FaSSIF).

(0022} Figure & Caloulated and Experimental XRPD patiern for sodium
(2R, 558, 13aR -7, 9-dioxo-10-{(2 4,6-trifluorcbenzyDearbamoyi}-2,3,4,5,7,%,1 3,  3a-octahydro-
2 S-methanopyridof 124, S pyrazina{2, 1], 3oxaeepin-§-olate Form L

DETAILED DESCRIPTION

{00237 in the following description, cortain speeific details are set forth in order to
provide a thorough understanding of various embodiments of the invention. However, ons
skilled in the art will understand that the invention may be wracticed without these detsils,
The description below of several embodiments is made with the understanding that the
present disclosure is to be considered as an exemplification of the clabmed subject matter, and

is not intended to Hmit the appended claims to the specific embodiments fthustrated. The
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headings used throughout this disclosure are provided for convenience only and are not o be
construed to Hmit the claims in any way. Embodiments iHlustrated under any heading may be

combined with embodiments Hustrated under any other heading.
Definitions

{6024} Unless the context requires otherwise, throughout the present specification and
clatms, the word “comprise” and variations thereof, such as, “comprises”™ and “comprising™

are {0 be construed in an open, inchisive sense, that is as “including, but not Hmited to7.

{0025} Reference throughout this specification to “one embodiment”™ or “an
embodiment” means that a particular featurs, structure or characteristic deseribed in
connection with the embodiment is included o at least one embodiment of the present
nvention. Thus, the appearsnces of the phrases “in one embodiment” or “in an embodiment”
in various places throughout this specification are not necessarily all reforring to the same
embodiment. Furthermore, the particular foatures, structires, or characteristics may be

combined in any suitable mannser in one or more embodiments,

REDLT! The invention disclosed herein is also meant {o encompass all
pharmacewticatly sceeptable compounds of Formulas (1) and (1) belng isotopicaliy-labeled
by having one or more atoms replaced by an atom having 2 different alomic mass or mass
number, Examples of isotopes that can be incorporated fndo the disclosed compounds inchude
isotopes of hydrogen, carbon, nitrogen, oxygen, phosphotous, fuorine, chlorine, and lodine,
cuch as 2H, BH’ ”C, 13{:} 14{7, 13N, ESN»9 ‘.50’ 1?@’ 180’ HR 323 355.« ‘:ﬁE 3&{:;9 123;) and 1151-,
respectively, These radiolabeled compounds could be useful to help determine or measiye the
effectiveness of the compounds, by characterizing, for example, the site or mode of setion, or
binding affinity to pharmacologically important site of action. Certain isotopically-labeled
compounds of Formudas (I) and {11}, for example, those incorporating a radicactive isotope,
are usefin! in drug andfor substrate tissue distribution studies. The radioactive isotopes trittum,
ie M, and carhon-14, e, *C, are particularly usefl for this purpose in view of their ease of

incorporation and ready means of detection.

100271 Substitation with heavier isotopes such as deuteriam, e “H, may afford
certain therapeutic advantages resulting from grester metabolic stability. For examuple, fnvive
half-life may increase or dosage requirements may be reduced. Thus, heavier isotopes may be

preferred in some circumstances.

.43
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28] Substitution with positron cimitting isotopss, such as V'O, Y8 B0 and PN, can
Be useful in Posiiron Emission Topography (PET) studies for examining substrate receptor
occupancy. Isotopically-labeled compounds of Formulas (I} and (11} can generally be
prepared by conventional technigues known to those skilled in the art or by processes
analogous o those described in the Examples as set out below using an appropriate

jsotopically-labeled reagent fn place of the non-labeled reagent previously employed.

(0029} “Stable compound” and “stable structare” are meant {0 indicate 8 compound
that is sufficiently robust to survive isclation to 8 useful degroe of purity from a reaction

mixture, and formulation info an efficacions therapeutic agent.

{00301 “Qptional” or “optionally” means that the subsequently described event or
circumatances may o may not occur, and that the description includes instances whers said
event or circumstance ocours and instances in which it does not. For example, “optionally
substituted aryl” means that the aryl radical may or way not be substituted and that the

deseription includes both substituted aryl radicals and aryl radicals having no substitution.

[0031] “Pharmaceutically acceptsble carrier, diluent or excipient” includes without
fimiation any adjuvant, carrier, excipient, glidant, swoetening agent, diluent, preservative,
dve/colorant, Havor enhancer, surfactant, wetting agent, dispersing agent, suspending agend,
stabilizer, isotonic agent, solvent, or emulsifier which has been approved by the United States

Food and Drug Administration as being acceptable for use in humans or domestic animals,

106321 A “pharmaceutical composition” refers to & formulation of a compound of the
mnvention and a medium gensrally accepted in the art for the delivery of the biologically
active compound {0 manuaals, £ g, humans. Soch & medivm includes all pharmaceutioally

accepiable carriers, diluenis or excipients therefor,

{06337 “Eifective amount” or “therapeutically effective amount” refers to an amount
of & compound according to the invention, which when administered to a patient in need
thereot, s sufficient to effect treatment for disease-states, conditions, or disorders for which
the compounds have utility. Such an amount would be sufficlent (o elicit the bilological or
medical response of a tissue systermn, or patient that is sought by a researcher or clinician. The
amount of a compound according to the fnvention which constitutes s therapeutically
effective amount will vary depending on such factors as the compound and #ts biologieal

activity, the composition used for administration, the time of administration, the ronts of

]
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administration, the rate of excretion of the compound, the duration of the treatment, the type
of discase-state or disorder being treatad and its severity, drugs used in combination with ar
coincidentally with the compounds of the invention, and the age, body weight, general health,
sex and diet of the patient. Such a therapeutically effective amount can be determined
rowdinely by one of ordinary skill in the art having regard to their own knowledge, the state of

the art, and this disclosure.

{3341 The term “froatment” as used herein is intended to mean the administration of
a conppound or composition according to the present invention to alleviate or eliminate
symptoms of HIV infoction and/or to reduce viral load in a patient. The term "treatment” also
encompasses the admindstration of & compound or composition accoording o the present
invention post-exposure of the individual o the virus but before the appearance of syinpions
of the diseass, and/or prior to the detection of the virus in the blood, to prevent the
appearance of symptoms of the disease andfor to prevent the virns from resching detectible
levels in the blood, and the administration of a compound or composition aceording to the
present invention to prevent perinatal transroission of HIV from mother {0 baby, by
administration to the mother befors giving birth and to the child within the first days of Hifs,
In certain embodiments, the term “reatment” as used herein I8 itended 10 mean the
administration of a compound or composition according to the present invention to alleviate
or climinate symptoms of HIV infection and/or to reduce viral load iIn a patient. In cerfain
embodiments, the term “treatroent™ as used berein is further or alternatively intended to msan
the sdministration of a compound or composition according to the present invention fo
maintain a reduced viral load in a patient. The term "treatment” also encompasses the
administration of 8 compound or composition according to the present Invention post-
exposure of the individual to the virus but before the appearance of symptoms of the diseass;
and/or prior to the detection of the virus in the blood, to prevent the appearance of symptomas
of the disgase andfor to prevent the virus from reaching detectible lovels in the blood, and the
administration of a compound or composition according to the prosent invention to prevent
perinatal ransmission of HIV from mother t baby, by administration to the mother before
giving birth and to the child within the frst days of Hie. In cerfaln embodiments, the term
“treatment” as used hereln is further or aliernstively intended to mean the administration of &
compound or composition according to the present invention post-exposure of the individual
1o the virus 83 a subseguent or additional therapy to a first-Hine therapy {(e.g., for maintenance

of tow viral load).
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{(035] “Prevention” or “preventing” means any treatinont of 2 disease or condition
that causes the clinical symptoms of the diseass or condition not o develop. The term
"mrevention” also encompasses the administration of a compound or composition according
o the present invention pre-exposure of the individual o the vivus {e. g, pre-exposurs
prophylaxis), to prevent the appsarance of symptoms of the disease and/or to prevent the

virus from reaching detectible Jevels in the blood.

(0038} The terms “Subject” or “patient” refer {o an animal, such as a manmmal
{including 2 human), that has been or will be the object of treatment, observation or
gxperiment. The methods described horein may be useful in human therapy andfor veterinary
applications. In some embodiments, the subject is & mammal {or the patient). In soms
embodiments the subiect {or the patient} is human, domestic animals {e.g., dogs and cats),
farm animals {e.g., catile, horses, sheep, goats and pigs), and/or Iaboratory animals {e.g.,
mice, rats, hamaters, guinea pigs, pigs, rabbits, dogs, and monkeys). In one embodiment, the
subject {or the patient) is a human, “Human {or patient) in nesd thereof” refers to a homan
who may have or is suspect to have diseases or conditions that would benefit from certain
treatment; for example, being treated with the compounds disclosed heveln according to the

present pphication.

106371 The term "antiviral agent” as used herein is fntended to mean an agent
{compound or biological) that i effective 1o inhibit the formation and/or replication of a virus
in g human being, including but not mited to agents that interfere with cither host or viral

mechanisms necessary for the formation and/or replication of a virus in a human being.

{0G38] The term “inhibitor of HIV replication” as used herein is intended t0 mean an
agent capable of reducing or eliminating the ability of HIV to replicate in 3 host cell, whether

in vifre, ex vive OF i vive,

100381 A “tautomer” refers 10 a proton shift from one atow of 8 molecule to ancther

atom of the same molecule. The present invention includes tautomers of any said compounds.

{0044] Reference to “about” & value or parameter herein inchudes {and describes)
embodiments that are divected to that value or parameter per se. For example, desoeription
referring to “about X includes description of “X”. Also, the singular forms "a" and "the”
include pheral reforences unless the context clearly dictates otherwise. Thus, e.g., reference

o "the compound” includes a plurality of such compounds and reference to "the assay”

8
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includes reference (o one of more assays and squivalents thereof known to those skilled In the

art.

(0041} “Pharmaceutically acceptable” or “physiclogically acceptable” refer to
compounds, salts, compositions, dosage forms and other materials which are useful in
preparing a pharmaceutical composition that is suitable for veterinary or human

pharmaceutical use,

{00421 “Unit dosage forms™ are physically discrefe units sultable as unitary dosages
for subjects {e.g., human subjects and other mammals), each unit containing 8 predetermined
guantity of active material caloulated to produce the desired therapeutic effect, In association

with a suitable pharmaceutical carrier,

Crystalline Form
Formuda I
100431 It is desirable o develop s orystalline form of sodivm (3R, 38,13aR)}-7,9-

dioxo-10-{{2,4 &-trifluorchenzviicarbamovi}-2,3,4,5,7,9, 13,1 3z-cctahydro-2, 5~
methanopyrido] V', 24, Sipyrazinol2, 1-bi |, 3loxazepin-&-olate that may be usefl in the
synthesis of sodhen 3R,58,13aR)-7,9-dioxo-10-({2,4, s-trifluorobenzylicarbamoyi-
2,3,4,3,7.9,13,13s-octabydro-2, S-methanopyrido[ 1,24, Slpyrazino{2, 1-b}{ 1, 3joxasepin-§-
olate. A form of sedivm 2K, 58,13aR -7, 9-dioxo-10-{{2 4, 6-trilluorobenzylcarbamayl}y-
2.3,4,5,7.9,13, 1 3a-ootalyydro-2, S-methanopvridol 1,24, Spyrazinof2, 1-b]{ 1, 3loxazepin-§-
olate may be an Infermediate to the syathesis of sodium (2R, 58, 132837, 9-dloxo-10-{(2,4,6-
irifluorohenzyDcarbamoyi-2,3,4,5,7,9,13, 1 3g-octabydro-2,3-
methanopyridof 1,274, 5 lpyeazino]2, bl 1 3loxazepin-8-olate, A form of sodium
{2R,58,133R)-7 S-ciono- 1 0-{(2,4,6-trifluorobenzylicarbamoyly-2,3,4.5,7.9,13, 1 3a-cctabiydro-
3, S-methanopyridel 1,274, STpyrazino{ 2, 1-b} 1, 3 Joxazepin-8-clate reay be the final product in
the synthesis of sodium (2R,58,13aR}-7,9-dioxo-10-{(2 4, 6-triflucrobenzylcarbamoyi}-
2,3,4,5,7,9,13, 13a-octahvdro-2, S-methanopyrido[ 1,204, Slpyrazinol 2, T-If 1, 3 jorazepin-8-
olate. A polymorphic form or polymorph or cocrystal may have properties such as
bioavailability and siability st certain conditions that may be suitable for medical or

pharmaceutical uses.

{441 A crystalline form of sodium 2R, 58,13aR)-7, B-dieote-10-((2,4,6-



WO 2015/196116 PCT/US2015/036757

trifluorcbonzylicarbamoyi}-2,3,4,5,7,9,13,  3a-octahydro-2,5-
methanopyrido{ 1,24, Spvyvrazinof2, 1-b} 1,3 joxavepin-8-olate may provide the advantage of
bicavailability and stability, suitable for use as ap active ingredient in 8 pharmaceutical
composition. In certain embodiments, a crystalline form sodium (28,55,13aR)-7 9-dioxo-10-
{{2.4, 6-riflyorcbenzyDoarbamoyi}2,3,4,5,7.9,13,  3z-cctahydro-2,5-
methanopyrido{ 1,274, S lpyrazine[2, LBl 1, 3 loxazepin-8-olate provides an advantage of
improved bisavailability (Table 3) and/or stability (Table 4). Variations in the crystal structure
of a pharmaceutical drug substance or active Ingredient may affect the dissolution rate {which
may affect bicavailability, efe ), manufacturability {e.g., ouse of bandling, shility o
consistently prepare doses of known strength) and stability {e. g, thermal stability, shelf Uify,
ete.) of a pharmaceutical drug product or active ingredient. Such variations may affect the
preparation or formulation of pharmaceutical compositions in different dosage or delivery
forms, such as solid oral dosage form including tablets and capsules. Compared o other
forms such as non-orystailine or amorphous forms, erystailine forms may provide desired or
suitable hygroscopicity, particle size controls, dissolution rate, solubtlity, purity, physical and
chemical stability, manutacturability, vield, and/or process control. Thus, crystalline forms of
sodium (28, 58,13aR -7, 9-dioxo-18-{{2,4,6-rifluorobenzyhoarbamoyi}-2,3,4,5,7,9,13, L 3a-
ootahydro-2, S-methanopyridel 1,274, 3pyrazino{2, 1-b} 1,3 loxazepin-8-olate may provide
advantages such as; improving the manufacturing process of an active agent or the stability or
storability of a drug product form of the compound or au active ingredient, and/or having

suitable hioavailability and/or stability as an active agent.

(00451 The use of cortain solvents has been found to produce different polymorphic
forms of sodium (2R, 58,13aR-7, 8-dioxo-10-{(3,4, s-riflucrobenzylicarbamoyl)-
2.3,4.5,7.9,13, PBa-octahydro-2, S-methanopyridol 1,274, Sjpyrazino{2, 1 -b}{ 1, 3 joxazepin-§-
slate, inclading polymorphic Form §, which may exhibit one or more favorable characteristios
described above. In certaln embodiments, Form I of sediom {2R,35,13aR)}-7,8-dioxo-10-
{{2,4,6-irifluorobenzylicarbamoyi}y-2,3,4,5,7.9, 13, 1 Ja-octabydro-2, 5~
methanopyridol 1,274, S lpyrazine{d, 1-bI{ 1, 3joxazepin-B-olate provides an advantage of
improved bioavatlability (Table 3y andfor stability (Table 4). The processes for the
preparation of the pofymorphs described hersin and characterization of these polymorphs are

described in greater detail bolow,

0046} The compound name provided above Is named using ChemBioDraw Ultra and

it
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one skilled in the arf understands that the compound structure may be named or identified
using other commonly recognized nomencisture systems and symbols, By way of example,
the compound may be named or identified with common namaes, systematic or non-
systematic names, The nomenclature systems and symbols that are commonly recognized in
the art of chemistry including but not limited to Chemios! Abstract Service (CAS) and
Internations! Union of Pure and Applied Chemistry (JUPAC). Accordingly, the compound
struciure provided above may be named or identified as sodhum OR,38,13aR)7, 9-dioxe-10-
(2.4, 6rifluorobenzyhicarbamoy}-2,3,4,5,7.9,13,  3a-octahydro-2, 3~
methanopyridol 1,24, Slpyrazine[2, 1-6H 1,3 joxazepin-§-olate under ILPAC,

{00471 {n particular embodiments, crystalline forms of sodium 2R, 38,13aR)-7,8-
dloxo-10-4(2,4, 6-irifluorobenyyDoarbamoyi’2,3,4,5, 7.9, 13, 1 3s-octabydro-2, 5-

methanopyrido[17,2":4, S lpyrazino[ 2, 1-b1{ 1, 3joxazepin-8-olate are disclosed.
Forpuda I Form i

{0048} In a certain embodiment, novel forms of sodivm (2R,88, 13aR)-7,9-dioxo-10-
{(2.4,rifluoroheneylicarbamoyty-2,3,4,3,7.9, 13,1 3a-oetabydro-2, -
methanopyridof I',2":4, 5Tpyrazine] 2, 1-bi[ 1, Hoxazepin-8-olate, having the following structure

{FPormula II} are disclosed:

<hx ‘“N”‘f)

OQN&

6049 In a frther embodiment, erystailine forms of sodiom (2R, 58,13aR -7, 9-dioxe-
10-{(2 4, s-triffuorobensyvilcarbamoyi -2, 3,4,5.7.9, 13,1 3g-octahydre-2, 5
methanopyridof 1,254, 5lpyrazinol 2, 1-bi 1, 3joxazepin-§-olale are disclosed.

HEOSH In a certain embodiment, sodium (3R, 55,13aR}-7 S-diono-10-{(2,4,6-
trifheorobenzycarbamoy}2,3,4,5,7,9,13, 1 3a-cotabydro-2,5-
methanopyridel 1,244, Slpyrazino[2, 1-b}{ 1, 3joxazepin-S-clate Form | is disclosed.

a8ty in one embodiment, provided is polymorphic Form I of sodium (2R,58,13aR)-
7. 8-diogo-10-({2,4,6-irifluorcbenzylicarbamoyi}-2,3,4,5,7.5, 13, Ba-oomhydro-2,3-

e
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methanopyrido] 1,274, S lpyrazinei 2, 1-b}{ 1,3 Joxazepin-8-olate, wherein the polymorph
exhibits an X-ray powder diffraction (XEPD) pattern substantially as shown in FIG 1 and/or
FIG 8. Polymorphic sodium Form I may exhibit a differential scanning calorimetey (D8C)
thermogram substantially as shown in FIG 2. Polymorphic sodiom Form [ may exhibit g
thermographic analvsis {TGA) graph substantially as shown in FIG 3. Polymorphic sodium

Form I may exhibit dynamic vapour sorption {IDVS) graphs substantially as shown in FIG 4.

OG5y The term “subsiantially as shown In” when referring, for example, (o an
HRPD pattern, a DSC thermogeam, or 3 TGA graph includes a patiemn, thermogram or graph
that is not necessarily identical (o those depicted herein, but that falls within the Hmits of

experimental ervor or deviations when considered by one of ardinary skill in the art,

10053} Polymorphic sodium Form I may have a unit cell as determined by crystal X-
ray crystallography of the following dmensions: a = 8.9561 (1 A b= 139202 (1) A;c =
MU G A a=00%F=90% andy=90",

{60347 In some embodiments of polymorphic sodium Form 1 at loast one, at least
two, al least three, at least four, at leags five, at least six, at least seven, at least cight, at least
ning, or alt of the following (a)-{(i) apply: (8} polymorphic Form [ has an XRPD pattern
substantially as shown in FIQ | andfor FIG §; (b) polymorphic sodiurn Form I has a DSC
thermogram substantially as shown in FIGQ 2; () polymorphic sodium Form T has 8 TGA
graph substantially as shown in FIG 3; () polymorphic sodium Form [ has DVE graphs
substantially as shown in FIG 4; {e} polymorphic sodium Forro Thas 2 unit cell, as
detervained by crystal Xeray crvstaliography, of the following dimensions: a = 89361 (18} A,
b=13.9202 {19 A o= 30053} A, o=90° 8 = 90 °; and y = 90 °; {f} polymorphic
sodivm Form 1 has an orthorhombic erysial system; {(g) polymorphic sodium Form Thas a
P212121 space group; () polymorphic sodivmn Form 1 has 2 volome of 3879.2(7) A% )
pobymorphic Form § has a £ value of 4; and (§) polymorphic Form T has a density of 1.614
Mg/

{0055] In some embodiments, polvmorphic sodium Form [ has at least ong, at least

twa, at least thres, 2t least four, or all of the following properties:

a. an XRPD pattern substantially as shown in FIG { and/or FIG
&

12
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b, a DSC thermogram substantially as shown in FIG 25
¢. TGA graphs substantially as shown in FIG 3;
d. DWVS graphs substantially as shown in FIG 4; and

g, aunit cell, as determined by crystal Xoray crystallography, of
the followlng dimensions 2 = 89561 {10} A:b= 139202 (14)
Ao=3LU5 ) Aja=90%8=90° andy=909

100581 In some smbodiments, polymorphic sodium Form [ has an XRPD patiern
displaying at Isast two, at least three, at least four, at least five, or at least six of the degree
28-reflections with the greatest intensity as the XRPD pattern substantially as shown in FIG

{ amdfor FIG &

o0a7] In certain embodimens, polymorphic sodium Form [has an XRPD pattern
comprising degree 28-reflections (4 0.2 degrees 28} at 5.5, 16,1, and 23.3. Inone
embodiment, polymorphic sodium Form [ has an XRPD pattern comprising degree 28-
reflections (/- 0.2 degrees 28) 8t 5.5, 16.1, and 23.3 and one or mewe of the degree 20~
reflections {(+/- 0.2 degrees 28) at 22.1, 28.5, and 22.5, In one ombodiment, polymorphic
sodivm Form | has an XRPD pattern comaprising degree 28-reflections (+/- 0.2 degrees 28) at
5.5, 16.1, and 23.3 and one of the degree 20-reflections (/- .2 degrees 28) a1 22.1, 28.5, and
22.3, In one embodiment, polymorphic sodium Form I has an XRPD patiern comprising
degree 28-reflections (+/- (.2 degrees 28y at 8.3, 16,1, and 23.3 and two of the degres 28~
reflections {4+~ (.2 degreecs 28} at 22,1, 28.5, and 22.5. In ope embodiment, polvmorphic
sodinm Form T has an XEPD pattern comprising degree 28-reflections (+/~ 0.2 degress 281 at
8.5, 16.1, and 23.3 and three of the degree 28-reflections (/- 0.2 degress 203 at 22.1, 38.5,
and 22,5, In one embodiment, polymorphic sodivm Form | has an XRPD pattern comprising
degres 28-reflections (+/~ (1.2 degroes 28 01 5.3, 16,1, 23.3, 22,1, 385, and 22.5. Inone
embodiment, polvmorphic sodium Form | has an XRPD pattern comprising degree 28-
reflections (/- 0.2 degrees 28) at 5.5, 16,1, 23,3, 22,1, 28,5, 22.5, 195, and 26.6. In one
gmbodiment, polymorphic sodiurn Form [ has an XRPD pattern comprising any thres degree
28-reflections {+/~ (1.2 degrees 28) selected from the group consisting of 5.5, 16,1, 23.3, 22.1,
285,225, 19.5, 26,6, and 175,
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Pharmeceutical Compositions

{0088} For the purposes of administration, in cerfain embodiments, the compounds
described herein are administered as a raw chemical or are formulated as pharmaceutical
compositions, Phanmaceutical compositions of the present invention comprise a compound of
Formula (1), including forms and co-orystals thersof, and a pharmaceutically acceptable
carrier, dituent or exeipient. The compound of Formula (1) is present in the compesition in
an amount which is effective to trest a particular disease or condition of interest. The gotivily
of compounds of Formula {11} can be determined by one skilled in the art, for example, as
described in co-pending application Serial No. 14/133,855, filed Diecernber 19, 2013 entitled
POLYCYCLIC-CARBAMOYLPY RIDONE COMPOUNDS AND THEIR
PHARMACEUTICAL USE”, The sctivity of compounds of Formula {1} can also be
determined by one skilled on the art, for example, as deseribed in co-pending PCT Serial No.
US2813/076367, filed Decomber 19, 2013 entitled, “POLYCYCLIC-
CARBAMOYLPFYRIDONE COMPOUNDS ANT THEIR PHARMACEUTICAL USEY”
Appropriate concentrations and dosages can be readily determined by ope slilled in the art.
In certain embodiments, & compound of Formula (1) is present in the pharmaceutical
composition in an amount from about 23 myg to about 300 me. o cerlain ombodiments, a
compound of Formula (T1) is present in the pharmaceutical composition in an amount of
about 100 my to about 300 mg. In certain embodiments, a compound of Formula (11) is
present in the pharmaceutical composition in an amount of about § myg to about 108 mg. In
cerfain embodiments, 2 compound of Formula (1) is present in the pharmaceutical
composition in an amount of about 235 mg o about 130 mg. In certain embodiments, a
compound of Formula (I1) is present in the pharmaceutical composition in an amount of
about 50 mg to about 100 mg. In cortain embodiments, a compound of Pormula (3} is prosent
in the pharmaceutical composition in an amount of about 5 mg o about 100 mg. In certain
embaodiments, 8 compound of Formula (11} is present {n the pharmacentical composition In an
amount of ghout $ mg, 25 mg, 50 mg, 73, mg, 100 mg, 200 g, 300 mg, 400 mg or about
S mg.

Formmda §¥

{00551 Provided are also compositions comprising at least one polymorph {e.g, any
one or more of Formula I polvimorphic Forms I} as described herein. In g particular

smbodiment, a composition comprising Formula I polymorphic Form §, described hersin is

14
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provided. In other embodiments, the compositions described herein may comprise
substantially pure polymorphic forms, or may be substantially free of other polymorphs

and/or impurities.

100607 inn some embodiments, the composition comprises a polyvmorphic form of
sodivm (2R, 38, 13aR}-7,9-dioxo-10-{{2 4,6-irifluorobenzyilcarbamoyviy-2,3,4,5,7,9,13, 1 3a-
ootalydro-2, S-methanopyrido] 1,24, 3lpyrazinol2, 1-bI L, 3joxazepin-8-olate. In certain
smbodiments are provided compositions comprising a polymorphic form as described herein,
whersin the sodium (2R, 38,13aR}-7 9-dioxo-10-{{2.4,6-rifluorobenzy Dearbamoyl-
2,3,4,5,7.8,13, 1 3a-cctahydro-2, S-methanopyridof 1,2"4, S pyrazinef2,  -b[ 1, 3joxazepin-8-
olate within the composition is substantially pure (e, substantially pure Form [ In
particular embodiments of compositions comprising a polvmorphic form of sodium

{2R,58,13aR -7 9-dioxo-10-{(3 4, 6-trifhuorobeneylicarbamoyy-2,3,4,5, 7,81 3, D3s-octahydro-
2 S-methanopyrido{ 1,274, Slpyrazinol2, b1 1, 3loxazepin-S-olate, at least about 50%, at least
about 60%, at least about 709, at least abowt 8194, at least about 85%, at least about 809%, at
icast about 33946, at least about 6%, al least about ¥7%%, st least about 98%, or at least about
99% of sodivm (2R, 38,13aR)-7,8-dioxo-10-{{2,4,6-trifluorobenzyDoarbamoyi}-
2,3,4.5,7,9,13, 1 3a-octalydro-2, S-methanopyrido] V.24, Slpvrazinef2, 1-b} 1, 3Joxazepin-8-
olate present in the composition is Formula 1, Form 1 disclosed heretn, n certain
embodiments, the composition includes at loast abowt 50%, st loast about 60%, at least about
T0%, at least about 80%, at least abowt §5%, at least about 90%, at least abost 939, at loast
about 96%, at least about 97%, at least about 98%, or at ieast about 9996 of Form 1 of sodium
{2R,58,133R)-7, 9-cloxo-10-{{2, 4, 6-trifluorobenzylicarbamoyi}-2,3,4,5,7,8,13, 1 3s-octabydro-
2, 5-methanopyridof 1,24, STpyrazino{ 2, 1-b] L3 loxazepin-§-olate.

{00611 In other embodiments of compositions comprising a polymorphic form
disciosed herein, less than about 3096, less than about 40%, less than about 30%, lsss than
about 20%, less than sbout 10%, less than about 5%, less than about 4%, less than ghout 396,
fess than about 2% or less than about 1% of sodiom (2R, 35, 1 3aR)-7,9-dioxe-16-((2,4,6-
iriflucrobenzyvijoarbamoyil-2,3,4,5,7,9.13, 1 3a-octahydro-2,5-

methanopyrido{1,2"4, Sipyrazinof2, 1-bi{ 1, 3loxazepin-8-olate present in the composition are
oiher polymorphs of sodiom (2R,55,13aR)-7 S-doxe-10-{(2,4, 6-IriftucrobenzyDoarbamoyl)-
2,3,4,5,7,9,13,1 3a-octahydro-2, 3-methanopyridof U.2"4. S lpyrazino{2, -bi{ 1, 3 joxazepin-8-

olate and/or impurities,

£S
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{50621 In yvet other embodiments of compositions comprising the polymorphic forms
disclosed herein, impurities make up less than about 5%, less than sbout 4%, less than about
3%, less than about 29 or loss than about 196 of the total mass relative to the mass of the
polymorphic forms present. Impuritics may, for example, include by-products from
synthesizing sodivm (2R,538,13aR)-7,8-dione-1 042 4,6-trifluorobenzy licarbamayl)~
2.3,4,5,7,9,13,1 3z-octahydro-2, S-methanopyrido[ 1,24, Spyrazino{ 2, 1 -b}{ 1, 3 Joxarepin-§-
clate, contaminants, degradation products, other polymorphic forms, amorphous form, water,
and solvents, In certaln embodiments, impurities include by-products from the process of
synthesizing sodium (2R, 38, 13aR 37, 9-dioxo-10-{(2 4, 6-triflvorobenzy Dcarbamoyi)-
2,3,4,5,7.9,13, 3z-0ctahydro-2, Sqnethanopyridol 1,274, Sipyrazine{ 2, 1 -bH | 3 loxarzepin-§-
olate. In certaln smbodiments, impurities include contaminants from the process of
synthesizing sodiem (2R,38,13aR3-7,9-dioxo- 1 0-{(2 4, 6-britluorobenzyhcarbamoyi)
2,3,4,5,7.9,13, 1 3a-cctahydro-2, S<methanopyrido{ 1,274, Slpyrazine [ 3,1 -b] L, 3 Joxarepin-8-
olate. In certain embodiments, Impuritiss include degradation products of sodium

{2R,38,13aR -7, 8-diowo-10-{{2 4, 6-trifluorohenzyDearbamoyi}2,3,4,5,7, 9,13, 1 3a-ociahydro-
2, 5-methanopyridol 1,374, Sloyrazine{2, 1-bH{ 1, 3oxazepin-§-olate. In corlaln embodiments,
impurities include other polymorphic forms of sodium (2R, 58,13aR 37, 9-dioxo-10-((2,4,6-
sriffucrobenzylcarbamovi}-2,3,4,5,7.9,13, 3a-cctahydro-2,5-
methanopyrido[ 1,24, Stpyrazino{ 2, 1-b1 1, 3loxazepin-8-clate. In cortain embodiments,
tmpurities include water or solvent. In certain embodiments of compositions comprising a
polymorphic form disclosed herein, impurities are selected from the group consisting of by-
products from synthesizing sodium (3R, 58,13aR}-7,9-dioxo-10-{{2,4,6-
triffucrobenzylcarbamoyi;-2,3,4,5,7,9,13, 1 3a-octabiydro-2, 3+

methanopyrido] 1,24, 5Ipyrazino]2, 1-bi 1,3 loxazepin-§-olate, contaminants, degradation

products, other polymeorphic forms, water, solvenis and combinations thereofl

{0063} in vet other embodiments, the composition comprising Formula X, Form [
disclosed hersin has loss than ahout 5%, less than about 434, less than about 3%, less than
about 2%, or less than about 1% by weight of amorphous or nop-crystaliine sodinm
(2R,58,13aR-7, 9dioxo- 16-((2,4,6-rifluorobenzylicarbameyi}-2,3,4,3,7,9,13,  la-octahydro-

2 S-methanopyrido]{ 1,254, Slpyrazine{2, LBl 3 loxarepin-8-olate,

{0064} in some embodiments, the term “substantially pure” or “substantially free”

with respect to a particular polymorphic form of & compound means that the composition
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comprising the polymorphic form containg less than 95%, less than 80%, less than 80%, less
than 70%, less than 65%, less than 6094, less than 35%, less than 3094, loes than 40%, less
than 30%, loss than 20%, less than 15%, less than 1396, loss than 5%, or less than 1% by
weight of other substancss, including other polymorphic forms and/or impurities. In certain
embodiments, “substantially pure” or “substantially free of” refers to a substance free of other
substances, including other polymorphic forms andfor fmpuritics. Impuritiss may, for
example, inclode by-products or left over reagents from chemica! reactions, contaminants,

degradation products, other polymorphic forms, water, and solvents.
Administration

{0065] Administration of the compounds disclosed herein in pure form or nan
sppropriate pharmacentical composition, can be carried out via any of the accepted modes of
administration of agents for serving similar utilities. The pharmaceutical compositions
described herein can be prepared by combining & compound disclosed hersin with an
approprigie pharmacentically acceptable carrier, diluent or excipient, and may be formulated
info preparations fn solid, semi-solid, Hquid or gaseous {orms, such as tablets, capmudes,
powders, gramles, ointments, sohuions, suppositories, injections, inhalants, gels,
microspheres, and aerosols, The pharmaceuntical compositions of the invention can be
prepared by combining 2 compound of the invention with an appropriate pharmaceutically
acceptable carrier, diluent or excipient, and may be formulated tnto preparations in solid,
semi-solid, Hguid or gaseous forms, such as solid dispersions and solid solutions, Typical
routes of administering such pharmaceutical compositions fnclude, without limitation, oral,
topical, transdermal, inhalation, parenteral, sublingual, buccal, rectal, vaginal, and intranassl,
In one embodiment, the pharmaceutical compasitions is prepared for oral administration. Ina
specific embodiment, the pharmacsutical compositions is a tablet. Pharmaceutical
compositions of the nvention are formulated so as to allow the active ingredients contained
therein (o be bicavailable upon admindstration of the composition to & patient, Compositions
that will be administered o a subject or patient take the form of one or move dosage units,
where for example, a tablet may be a single dosgge undt, and a container of 2 compound of
the invention in acrosol form may hold a pherality of dosage units. Actual methods of
preparing such dosage forms are known, or will be apparent, to those skilled in this art; for
example, ses Remingion: The Science and Practice of Pharmacy, 20th Edition {(Philadeiphia

College of Pharmacy and Science, 20003 The composition 1o be adminisiered will, In any
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gvent, contain a therapeutically effective amount of a compound of the invention for
treatment of & dissase or condition of interest in accordance with the twachings of this

disclosure,

0066} The pharmaceutical comppositions disclosed herein may be prepaved by
methodology well known in the pharmaceutical art. For example, 8 pharmaceutical
composition intended to be administered by injection oan be prepared by combining a
compound of the invention with sterile, distilled water 50 as to form g solution. A surfactant
may be added to faciiitate the formation of a homogeneous solution or suspension.
Surfactants are compounds that non~covalently inferact with the compound of the invention
50 as to facilitate dissolution or homegeneous suspension of the compound in the agueoas

delivery system,

00671 For example, a solid phanaceutical composition intended for oral
administration can be prepared by mixing a compound of the invention with at least one
suitable pharmaceutical excipient to form a solid preformulation composition, which then
may be readily subdivided into oqually effective onit dosage forms such as tablets, pills and
capsules. Accordingly, in one embodiment, s pharmaceutical composition is provided, which

inclades a compound of Formuda (1T} and a pharmaceutical excipient.

{0068} The compounds disclosed herein are administered in 3 therapeutically
effective amount, which will vary depending upon a variety of factors including the activity
of the specific compound emploved; the metabolie stability and length of action of the
componnd; the age, body weight, gensral health, sex, and diet of the patient; the mode and
time of administration; the rate of excretion; the drug combination; the severity of the
particular disorder or condition; and the sublect undergoing therapy, In some embodiments,
the compounds of the invention can be administered alone or in combination with other
antiviral agenis once or twice datly for as long as the patient s infected, latently infected, or

o prevent infection {e.g. for muliiple vears, months, weeks, or days}.

Combingtion Therany

{30697 in one embodiment, 2 method for treating or proventing an HIV mfection ina
human having or at risk of having the infection is provided, comprising administering to the
human a therapeutically effective amount of a compound disclosed herein fn combination

with a therapeutically effective amount of ong or more {2.g., one, two, three, oue or two, ot
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one to three) additional therapeutio agents. In one embodiment, 8 method for treating an HIV
infaction in a leman having or at visk of having the infection is provided, comprising
adminisiering to the human a therapeutically effective amount of 4 compound disclosed
hereln in combination with a therapentically effective amount of one or more (.., ong, two,

thres, one or two, or one {o thres) additional therapeutic agents.

{07 In one embodiment, 8 method for reating an HIV infection in 4 human having
or gt risk of having the infection is provided, comprising administering o the human a
therapeotically effective amount of a compound or composition disclosed herein in
combination with a therapeutically effective amounnt of one or more {8.g., one, two, thres, one

or two, or one to three) additional therapeutic agents.

{087 In certain embodiments, the present invention provides a method for treating
an HEY infection, comprising administering {0 8 patient in need thereof s therapeutically
effective amount of & compound or composition disclosed herein in combination with &
therapeutically effective amount of one or more additional therapeutic agents which are

suitable for treating an HIV infection.

{0721 {ine embodiment provides 8 compound disclosed herein In combination with
one o more (8.8, one, two, thrse, one or two, or one to three) additional therapeutic agents
for gse in 8 method for treating or preventing an HEV infection in 8 human having or at visk of
having the infection. One embodiment provides a compound disclosed herein in combination
with one or more (.8, oug, two, three, one or two, or one to three) sdditional therapentic
agents for use in a method for reating an HIV infection in a human having or at risk of
having the infection. One embodiment provides a compound disclosed herein foruse in g
method for treating or preventing an HIV infection in a buman having or af risk of having the
infection, wherein the compound is administered in combination with one or more (e.g., ong,
two, three, one or two, or one (o three) additional therapeutic agents. One embodiment
provides a compound disclosed hereln for use in a method for treating an HIY infection lna
human having or at risk of having the infection, wherein the compound is administered in
comnbination with one or more {e.g., ong, twg, three, one or two, or one to thres) additional
therapeutic agents. In certain embodiments, the prosent invention provides a compound
disclosed hevein in combination with one or more additional therapeutic agents which are
suitable for treating an HIV infoction, for ose in a method for treating an HIV infection. In

certain embodiments, the present invention provides a compound disclosed herein fruse ina
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method for treating an HEV infection, wherein the comapound s administered in combination
with one or move additional therapeutic agents which are suitable for eating an HIV

infection.

100737 Cine embodiment provides the use of a compound disclosed herein thereof, in
combination with one or more {e.g., ons, two, three, one or two, or one to three) additionsl
therapeutic agents in the manufactre of 2 medicament for treating or preventing an HIV
infaction in a human having or at risk of having the Infection. One embodiment provides the
use of a compound disclosed herein in combination with one or more {g.g., one, two, three,
one or (wo, or one (o thres) additional therapeutic agents in the manufsctore of 2 wedicament
for treating an HIV infection in 2 leman having or at risk of having the infection. One
embodiment provides the use of a compound disclosed herein in the manufacture of a
medicament for treating or preventing an HIV infection in 8 human baving or at risk of
having the infection, wherein the compound is administered jn combination with one or mors
{e.g,, one, two, three, one or two, or ons to three) additional therapeutic agents. One
embodiment provides the use of a compound disclosed herein thereot, in the manufacture of a
medicament for treating an HIV infection in a human baving or at risk of having the
infoction, wherein the compound [s administered in conbination with one or more (e.g,., oue,
fwo, three, one of two, OF one to three) additional therapeutic agents. In certain embodiments,
the present invention provides the use of a compound disclosed herein thereof, in
combination with one or more additional therapeutic agents which are suitable for treating an
HIV infection, In treating an HIV infection. In certain embodiments, the present invention
provides the use of 8 compound disclosed herein thereof for treating an HIV infection,
wherein the compound i3 administered in combination with one or more additional

therapeutic agents which are sultable for treating an HIV infection.

{00747 A compound as disclosed herein {o.8., any compound of Formula (1)) may be
combined with one or more additional therapeutic agents in any dosage amount of the

compound of Formula I {e.g., from 50 mg to 1000 mg of compound},

100757 in one embodiment, pharmacsutical compositions comprising a compound
disclosed herein in combination with one or move {e.g., one, two, three, one or two, or one to
three) additional therapentic agents, and a pharmsceutically acceptable carrier, diluent or

excipient are provided,
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{00761 In one embodiment, combination pharmaceutical agents comprising 8
compound disclosed herein in combination with one or more {e.g., one, two, thres, one of

fwa, of onie o three) additional therapoutic agents sre provided,

{0077 In one embodiment, kits comprising a compound disclosed herein in
combination with one or more {e.g., one, two, thres, one or two, or one to three) additionsl

therapeutic agents are provided.

{O078] In the above embodiments, the additional therapentic agent may be an anti-
HIV agent. For example, in some embodiments, the additional therapeutic agent is selected
from the group consisting of HIV profease inhibitors, HIV non-nuclesside inhibitors of
reverse ranscriptase, HIV nucleoside or nucleotide fnhibitors of reverse transcriptase, HIV
integrass inhibitors, HIV non-catabvtic site {or allosteric) integrase inhibitors, entry inhibitors
{e.g., CCRS inhibitors, gpd ! inhibitors (i.g., fusion inhibitors) and C4 attachment
inhibitors), CXCRA inhibitors, gpl28 inhibitors, G6PD and NADH-oxidase inhibitors,
compounds that farget the HIV capsid (Moapsid inhibitors”™; e.g., capsid polvmerization
inhibitors or capsid disrupting compounds such as those disclosed in WO 2013/006738
{Gilead Sciences), US 2013/0165489 (University of Pennsyivania), and WO 2013/006792
{Pharma Resowrces), pharmacokinetic enhancers, and other drugs for treating HIV, and

combinations thereof,

166791 in other embodiments, the additional therapeutic agent may be an anti-HIV
agent. For example, in some embodiments, the additional therapeutic agent is selected from
the group consisting of HIV protease inhibitors, HIV non-nucleoside or non-nuclectide
inhibitors of reverse transeriptase, HIV nucleoside or nuclestide inhibitors of reverse
transoriptase, HIV integrase inhibitors, HIV non-catalytic sile {or allosteric) integrase
inhibitors, HIV entry inhibitors {e.g., CCRS inhibitors, gp4l inhibitors {Le., fusion inhibitors)
and CD4 attachment inhibitors), CRCR4 inhibitors, gpl20 inhibitors, GOPD and NADH-
oxidase inhibitors, HIV vaccines, HIV maturation inhibitors, latency reversing agenis {e.g.,
histone deacetylase inhibitors, proteasome inhibitors, protein Kinase € (PRC) activators, and
BRI inhibitors), compounds that target the HIV capsid {(“capsid inhibitors”; e.g., capsid
nolymerization inhibitors or capsid disrupting compounds, HIY nucleccapsid p¥ (NCp7}
inhibitors, HIV p24 capsid protein inhibitors), pharmacokinetic enhancers, immune-based
therapies {e.g., Pd-1 modulators, Pd-L1 modulators, toll like recaptors modulators,, 1L-15

agonists, 3, HIV antibodies, bispecific antibodies and “antibody-jtke™ therapsatio proteins
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{e.g., DART®, Duchodies®, Bites®, XmAbs®, TandAbs &, Fab derivatives) including
those targeting HIV gpi20 or gpdl, combination drugs for HIV, HIV pi17 matrix protein
inhibitors, 11-13 antagonists, Peptidyl-probyl cis-trans isomerase & modulators, Protein
disulfide Isomerase inhibltors, Complement U5z receptor antagonists, DINA methyltransferase
inhibitor, HIV vif gene modulators, Vit dimerization antagonists, HIV-1 viral infectivity
factor nhibitors, TAT protein inhibitors, HIV-1 Nef modulators, Hek tyrosine kinase
modulators, mixed lineage kinase-3 (MLK-3) inhibitors, HIV-1 splicing inhibitors, Rev
protein inhibitors, Infogrin antagonists, Nucleoprotein inhibitors, Splicing factor modulators,
COMM domain containing protein I modulators, HIV Ribonuclease H inhibitors, Retrocvelin
moduiators, COK-% inhibitors, Dendritic ICAM-3 grabbing noniiegrin | inhibitors, HIV
GAG protein inhibitors, HIV POL protein inhibitors, Complement Factor H modulators,
Ubiquitin ligase inhibitors, Deoxyeytidine kinase inhibitors, Cyclin dependent kinase
inhibitors Proprotein convertase PCY stimulators, ATP dependent BNA helicase DDX3X
inhibitors, reverse transeripiase priming complex inhibitors, HIY gene therapy, PUK
inhibitors, compounds such as those disclosed In WO 201 3/006738 (Gilead Sciences), US
2013/016548% (University of Pennsylvanial, WO 2013/091096A1 (Hoehringer Ingethelm),
WO 3009062285 Bochringer Ingethelm), US201440221380 (Japan Tobaceo),
US2014022 1378 (Japan Tobacco), WO 3011/130024 (Boehringer Ingelheim), WO
2013/159064 {Gilead Sciences), WO 2012/145728 (Gilead Sciences), WOZ012/003497
{Gilead Sciences), WOR014/100323 (Gilead Sciences), WORB12/145728 {Gilead Sclences),
WO2013/1 58064 {Gilead Sciences) and WO 2012/003498 {Gilead Scionees) and WO
2013/006792 (Pharma Resources), and other drugs for treating HIV, and combinations

thereof

{0080 In certain embodiments, the additional therapeutic is selected From the group
consisting of HIV protease inhibiiors, HIV non-nucleoside or nov-nuclectide inhibitors of
reverse transcriptase, HIV nucleoside or nucleotide inhibitors of reverse transeriptase, HIV
integrase inhibitors, HIV non-catalytio site {or allosteric} integrase inhibitors,

pharmacokinetic enhancers, and combinations thereof.

{00811 In ceriain smbodiments a compound of Formula (11} is formulated a3 a tablet,
which may optionally contain one or more other compounds usefud for treating HIV. In
cerfain embodiments, the tablet can contain ancther active ingredient for treating HIV, such as

HIV protease inhibitors, HIV non-nucleoside or non-nuciectide inhibitors of reverse
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iranscriptase, HIV nucleoside or nucleotide inhibitors of reverse ranscripiase, HIY integrase
inhibitors, HIV non-catalytic site {or allosteric) infograse inhibitors, pharmacokinetic
snhancers, and combinations thereofl In certain embodiments, the tablet can contain one or
move active ingredients for tresting HIV, such as HIV nucleoside or nucleatide inkibitors of

reverse transcriptase. In certain enshodiments, such tablets are sultable for once daily dosing.

{00821 In further embodiments, the additional therapeutic agent is selocted from one

or more of

{1} BIV protease inhibitors selected from the group consisting of amprenavis,
atazanavir, osemprenavin, mdinavir, lopinaviy, ftonaviy, nelfinaviy, saquinavir,
tipranavir, brecanaviy, davunavir, TMC-126, TMC-114, mozenavir (DMP-458}, JE-
2147 (AGLT76), L-756423, ROO334649, KNE-2T2, DPC-681, DPC-684,
GWad0385X, DGLT, PPL-10G, DGAS, and AG 1839,

{2} HIV son-nucleeside or non-nucleotide Inhibiors of reverse franseriptase selected
from the group consisting of capravirine, smivirineg, delaviriding, efavirenz,
nevirapine, {+) calanolide A, etravirine, GW3634, DPC-083, DPC-961, DPC-983,
MIV-130, TMO-120, rilpivirine, BILR 335 BS, VRX 840773, lersivirine (UK-
453061, RDEASGS, KMO2ZT and MK-143%;

{33 HIV nucleoside or nucleotide inhibitors of reverse iranseriptase selected from the
group consisting of zidovudine, emiricitabine, didancsine, stavading, zalcitabing,
lamivudine, abacavir, abacavir sulfate, amdoxovir, slvosiiabine, alovudine, MIV-210,
+FTC, D-4FC, emtricitahine, phosphazide, forivudine tidoxdl, apricitibine
{AVXT34), KP-1461, GS-9131 {Gilead Sclences), fosalvadine tidoxil (formerly HOP
99,0003}, tenofovir, tenofovir disoproxil fumarate, tenoloviv alafenamide, tenofoviy
alafonamids hemifomarate, fenofovy alafenamide fumarate (Gilead Sciences), GS-
7340 (Gilead Sciences), GS-9148 {Gillead Bciences), adefovir, adefovir dipivoxil,
CRX-001 {Chimerix) and CMX-157 (Chimerix);

(43 HIV integrase Inhibitors selected from the group consisting of curcumnin,
derivatives of curcumin, chicoric acid, derivaiives of chicoric acid, 3.5+
dicaffeoylguinic acid, derivatives of 3,5-dicaffeoyiguinic acld, aurintricarboxylic acid,
derivatives of awrintricarboxylic acid, caffeic acid phenethyl ester, derivatives of

caffeic scid phenethy! ester, tyrphostin, devivatives of tyrphostin, guercefin,
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dertvatives of quercetin, 8-1360, AR-177, T-870812, and L-B70810, raltegravir,
BMS-5381 58, GSK3647335C, BMS-T707035, MK-2048, BA 011, elvitegravir,

dohstegravir, dofutegravir sodiom, and GSK-744;

{6} HIV non-catalviic site, or allosteric, integrase inhibitors (NCINT including, bt
not Hmited to, BI-224436, CXO516, CXO5045, CX 14442, compounds disclosed in
WO 2009/062285 (Boehringer Ingeltheiny, WO 2010/133034 (Boehringer Ingetheim),
WO 2013/159064 (Gilead Sciences), WO 2012/145728 (Gilead Sciences), WO
2012/003497 (Gilead Sciences), WO 20127003498 {Gilead Sciences) cach of which is

incorporated by references in its entirety herainy;

{73 gndl inhibitors selected from the group consisting of enfuvirtide, sifuvirtide,
albuvirtide, FBOGSM, and TRI-1144;

{8} the CXCRY inhiblior AMD-OT(;

{4} the entry inhibitor SPO1A;

{18} the gp120 inhibitor BMS-488043;

{11} the G6PD and NADH-oxidase inhibitor immuniting

{12} CCRS inhibitors selected from the group consisting of aplaviree, vierivire,
maraviroe, cenicriviree, PRO-140, INCB 13050, PF-232798 (Pfizer), and
CORSmABB,

{13} CD4 attschment inhibitors selected from the group consisting of thalizumab
{THB-355) and BME-068 (BMAE-663068);

{14} pharmacokinetic snhancers selected from the group consisting of cobicistat and
SP1-452; and

{15} other drigs for weating HIV selected from the group consisting of BAS-104, SPE-
452, REP G, SPOLA, TNI-355, DESS, GDN-23, ODN-112, YGV-1, PA-457
{bevirimat), HRG214, VX410, K347, AMZ 0036, CYT 9906074221 HIV,
DERIO-025, BAY 50-4798, MDXG14 (ipilbmumab), PBSE 119, ALG 889, and PA-
1050040 (PA-040),
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and combinations thereof

0837 In cortain ambodiments, the sdditional therapeutic agent is selected from one

or more of:

{1} Combination drugs selected from the group consisting of ATRIPLA®
{efavirenztHenofovir disoproxil fumarate remiricitabing), COMPLERA® or
EVIPLERA® (rilpivirine-tenofovir disoproxil fumarate +emiriciiabine),
STRIBILD® (elvitegravir+eobicistatHenofoviy disoproxil fumarate +emtriciiabine),
dohstegraviv + abacaviy sulfate Hamivudine, TRIEMED® (dolutegravir + abacaviy +
lamivudine) , lamivudine + nevirapine + zidovuding, dolutegravirtrilpiviring,
dolutegravirtrilpivirine hydrochloride, atazanavir sulfate + cobicistal, atazanaviy +
cobicistat, davunaviy + cobicistat, efavirenz + lamivadine + tenofovir disoproxil
fumarate, tenofovir alafensnide hemifimarate + smitriclisbine + cobicistat +
glvitegravir, tenofovir alafenamide hemifumarate + emiricitabine, tenofovir
alafenamide + emiricitabine, tenofovir alafenamide hemifumarate + emtricitabine +
rilpivirine, tenofovir alafonamide + emivicitabine -+ rilpivirine , Vace-dx +
romidepsin, darenavir + tonofovir alafonamide hemifumaralet amtrictiabine +
pobicistal, APH-0812, raltegravir + lamivudine, KALETRA® {ALUVIAG,
lopinavirtritonayvir), alszanaviy sulfate + ritonavir, COMBIVIR®
{zidovudingHamivudine, ALT+ITO), EFIICOM® (Kivexa®, abacavir sulfate
+Hamivadine, ABCHITO), TRIZIVIR® {abscavir sulfatetzidovoedive Hlamivudine,
ABCHAZTHITC), TRUVADA® (tenofovir disoproxil fumarate +emiricitabine,
TOF+FTC), doravivine + lamivadine + tenofovir disoproxil fumarate, doravirine +
lamivadine + tenofovir disoproxil, tenofovir + lamivudine and lamivadine +

tenofovir disoproxil fumarate;

{23 HIV protease inhibitors selected from the group consisting of amprenavir,
atazanavie, fosamprenavir, fosamprenavir caleium, indinavie, indinavir suffate,
iopinavir, ritonavir, nelinavir, nelfinavir mesylate, saquinaviy, saquinavir mesylate,
tipranavir, brecanaviy, darunaviy, DG-17, TMB-637 (PPL-100) and TMO-31091 L

{3} HIV nos-nucleoside or nov-nucleotide nhibitors of reverse transoriptase selected
from the group consisting of delavirdine, delavirdine mesylate, nevirapine, etravirine,

dapivirine, doravivine, rilpivirine, efavirenz, KM-023, YM-1500, lentinan and AIC-
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282;

{4} HIV nucleosids or nucleotide inhibitors of reverse transcriptase selected from the
group consisting of VIDEX® and VIDEX® EC (didanosine, ddi), sidovudine,
smiiricitabine, didanosine, stavuding, zaloitabine, lamivudine, censavudine, abacavir,
abacavir sulfate, amdoxovir, elvucitabine, alovudine, phosphazid, fozivading tidoxi,
apricitabine, amdoxoviv , KP-1461, fosalvadine tidoxil, fenofoviy, tenofovi
disoproxil, tenofovir disoproxil fumarate, tenofovir disoproxil hemifumarate,
tenofovir alafenamide, tenofovir alafenamide hemifumarate, tenofovir alatenamide

furnaraie, adefovir, adefovir dipivoxil, and festinaviy;

{5y HIV imtegrase inhibitors selected from the group consisting of curcunin,
derivatives of curcumin, chicoric acid, derivatives of chicoric asid, 3.5-
dicaffeoylguinic acid, derivatives of 3,5-dicaffeoyiguinie acld, awrintricarboxylic acid,
derivatives of auriniricarboxylio acid, caffelc scid phenethyl ester, derivatives of
caffeic acid phenethyl ester, tyrphostin, derivatives of tyrphostin, guercetin,

derivatives of quercetin, raliegraviy, elvitegravir, dohutegravir and cabotegraviv

{6} BIV non-catalytic site, or allosteric, integrase inbibitors (NCINT) selected from the
group consisting of CX-05168, TX-05043 and CX-14442;

{7) HIV gp41 inhibitors selected from the group consisting of enfuvirtide, sifuvirtide

and aibuvintide;
{8 HIV entry inhibitors sclected from the group consisting of cenierivirog;

{91 HIV gp120 inkibitors selected from the group consisting of Radha-108 (Receptof)
and BMS-663068;

{10} CCR3 inhibitors selected from the group covsisting of aplavires, vierivirog,
maraviroe, cendoriviroe, PRG-144, Adaptavir (RAP-101), nifeviree (TD-1232), TD-
(680, and vMIF (Haimipu)

{11} CD4 attachment inhibitors selected from the group conslsting of thaltzumal;

{12y CXCR4 inhibitors sclected from the group consisting of plerixafor, ALT-1188,
vRIP and Haimipuy,
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{13} Pharmacokinetic enhancers selected from the group consisting of cobieistat and

ritonavin

{14} Immune-based therapies selected from the group consisting of derma¥ir,
imterleukin-7, plaguenit (hydroxychloroquing), proleukin (aldeslenkin, IL-2),
interferon alfa, interferon alfa-2b, interferon alfa-nd, pegylated interferon alfa,
interferon gamma, bydroxyares, mycophenolate mofetil (MPA} and Hs ester
derivative mycophenolate mofetil (MMF), W18, ribavirin, T1-2, 1L-12, polymer
polvethyviensimine (PELD, Gepon, VGV-1, MOR-ZZ, BME-936359, oil-like receptors
modulators {tel, 2, te3, tied, ted, tré, te7, Uef, 9, 10, el 1, th12 and el 3y,
rintatolimod and IR-103;

{15} HIV vaccines selected from the group consisting of peptide vaccines,
recombinant subunit proteln vaceines, live vector vaceines, IINA vaceines, virus-like
particle vaccines {pseudovirion vaceing), CD4-derived peplide vaccines, vaccine
combinations, rgp 120 (AIDSVAXS, ALVAC HIV (VOPISZIVAIDSVAX B/E
{gp120} RV 144}, monomeric gpi20 HIV-1 subtype € vaccine (Novartis), Remune,
ITV-1, Contre Vir, A4S-ENVA4E, DCVax-001 (CDX-2401), PEP-6409 Vacc-4x,
YVace-C8, VAC-3IS, multiclade DNA recombinant adenovirus-3 (rAd8), Ponmveax-(,
VRC-HIV MABOSH-00-AB, AVK-101, Tat Ovi vaceine, AVX20Y, HIV-LAMPvax,
Ad3S, Ad3SGRIN, NACGMI/VESP ISA-5, poly-BCLET adiuvanted vaccines,
Tatlmonme, GTU-muliHIV (FIT-08), AGS-004, gpl4iideltal VI TV I+ MF-39,
rYEVIN HIV-1 gag vaccing, SeV-Gag vaceing, AT-20, DNE-4, Ad35-GRIN/ENY,
TBO-M4, HIVAX, HIVANZ, NYVAC-HIV.PTL, NYVACHIV-PTY, DNAHIV-
PTIIS, rAAVIPGIDPE, GOVI-B1, GOVX-BEL, ThV-01, TUTI-18, VGX-3300,
TVEHIV-1, Ad-4 {Add-env Clade C + Add-mGag), EN4T-UGR7C, EN4I-FPA2,
PreVaxTat, TL-01, SAV-001, AE-H, MYM-VIY], CombiHIVvac, ADVAX, MYM-
Y201, MVA-CMDR, ETV-01, CDX-1401, e AdZS. MOST HIV-Env and DNA~AGS
gag/polmefney (HYTNSOS,

{16} HIV antibodics, Mspecific antibodies snd “antibody-like” therapeutic proteins
{such as DARTs®, Duchodies®, Bites®, XmAbs®, TandAbs ®, Fab derivatives)
including BME-836359, TMB-360 and those targeting HIV gpl20 or gpd] selecied
from the group consisting of bavituximab, UR-421, C2F5, C2G12, C4E10,
C2FS+C2GIFHC4ERG, 3-BNC-1IT , POTI4S, POTIZ L, MDX010 (ipilimomalb),
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VROOL, A32, 7BZ, LOES, VROO7-523 and VROUT,

{17} latency reversing agents selected from the group consisting of Histone
deacetylase inhibitors such as Romidepsin, vorinostat, panobinosiat; Proteasome
inhibitors such as Veleade; protein kinase € {FPKC) activators such as Indolactam,
Prostralin, Ingenol B and DAG-actones, Ionomyein, GSK-343, PMA, SAHA, BRDG
inhibitors, 1L-135, JQ1, disulfram, and amphotericin B;

{18) HIV nucleccapsid p7 (NCp7) inhibitors selected from the group consisting of

azodicarbonamide;

(19} HIV maturation inhibitors selected from the group consisting of BMS-9355176
and GSK-2838232;

{20} PI3K inhibitors selected from the group consisting of idelalisib, AZD-818¢,
buparlisib, CLR-457, pictilisib, neratindb, rigosertib, rigosertib sodhum, EN-3342,
TGR-1202, alpelisib, duvelisib, UCB-3837, taselisih, X1-785, pedatolisth, VS-5584,
copanhisib, TAT orotate, perifosing, RG-7666, GSK-2636771, DE-7423, panulisib,
GEK-2269557, GEK-2126458, CUDC-007, PORA30Y, INCB-040093, pilaralisib,
BAY-1082439, puguitinib mesviate, SAR-245408, AMG-319, RP-6330, Z8TK474,
MLN-1117, SF-1136, RV-1729, sonolisib, LY-3023414, SAR-260301 and CLR-
1401

{21} the compounds disclosed in WO 2004/096286 (Gilead Sciences), WO

2006/ 10187 {Gilead Sciences), WO 2006/015261 {Gilead Sciences), WO
2013/006738 (Gilead Scilences), US 2013/416348% (University of Pennsylvania),
US20140221380 (Japan Tobaceo), US20140321378 (Japan Tobacco), WO
2013/0068792 (Pharma Resources), W 2009/062285 (Boehringer Ingetheim), WO
2010/130034 (Bochringer Ingeltheim), WO 2013/0910%6A 1 (Bochringer Ingelheim),
WO 2013/159064 (Gilead Sclences), WO 20127145728 (Gilead Sciences),
WORBI2/003497 (Gilead Sciences), WO2014/100323 {Gilead Sciences),
WO2012/145728 {Gilead Sciences), WOI013/15064 (Gilead Sciences) and W
2012/063498 {Gilead Sciences); and

22} other drugs for treating HIV selected from the group consisting of BanLee, M-
8307, AG-1103, TR-452, ME-8381, REP 9, CUYT-107, alisporivir, NOV-205, IND-
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(12, metenkefalin, PGN-007, Acemanuan, Gamimune, Prolastin, 1,3-dicaffeoviquinic
acid, BIT-225, RPL-MN, VEEE, Hiviral, IMG-3106, SB-728-T, RPL-MN, VIR-576,
HGTV-43, ME-1378, eHIV7-shi-TAR-COREREZ, MazF gene therapy, BlockAlde,
ABX-464, SCY-635, nalirexong, AAY-eCD4-Ig gene therapy and PA-1030040 (PA-
440y,

and combinations thereof

{084} In certain embodiments, a compound disclosed herein is combined with two,
three, four or more additional therapautic agents. In cortain ambodiments, 2 compound
disclosed herain s combined with two additional therapeutic agents. In other embodiments, a
compound disclosed herein is combined with three additional therapeutic agents. In further
smbodiments, a compound disclosed herein s combined with four additional therapeutic
agents, The two, three four or more additional therapeutic agents can be difforent therapeutic
agents selected from the same class of therapeutic agents, or they can be selected from
different classes of therapeutic agents, In a specific embodiment, a compound disclosed
herein is combined with an HIY nucleoside or nucleotide inhibitor of reverse transcriptase
and an HIV non-nucleoside inhibitor of reverse transcriptase. In ancther specific
embodiment, 8 compound disclosed herein is combined with an HIV nucleoside or nucleotide
inhibitor of reverse transeriptase, and an HIV protease inhibiting compound. In a further
embodiment, a compound disclosed herein is comblned with an HIV nucleoside or nucleotide
inhibitor of reverse transcriptase, an HIV non-nuclecside inhibitor of reverse transcriptase,
and an HIV protesse inhibiting compound. In an additional embodiment, a compound
disclosed herein is conbined with an BV nuclenside or pucleotide inhibitor of reverse
ranscriptase, an HIV nonncieoside inhibitor of reverse transcriptase, and a
pharmacokinetic enhancer. In another embodiment, 2 compound disclosed hersin s combingd

with two HIV nucleoside or nucleotide inhibitors of reverse transcriptase.

{0851 in certain embodiments, a compound disclosed herein, is combined with one,
twao, theee, four or more additional therapeutic sgents. In certain embodiments, a compound
disclosed herein is combined with one additional therapeutic apent. In certaln embodiments, a
compound disclosed herein i3 combined with two additional therapeutic agents, In other
embodiments, a compound disclosed herein is combined with three additional therapeutic
agents, In further embodiments, 8 compound disclosed herein is combined with four

additional therapeutic agents. The one, two, three, four or more additional therapeutic agents
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can be different therapentic agents sclected from the same class of thevapeutic agents, andfor
they can be selected from different classes of therapeotic agents. In g specific embodiment, 8
compound disclosed herein is combined with an HIV nocleoside or nucleotide inhibiior of
reverse transeriptase and an HEY nonenucleoside inhibitor of veverse transcriptase. In another
specific embodiment, a compound disclosed herein is combined with an HIV nucleoside or
nuclectide inhibitor of reverse franscriptase, and an BIV protesse mhibiting compound. Ina
further embodiment, a compound disclosed herein is combined with an HIV nucleoside or
nucleotide inhibitor of reverse transeriptase, an HIV non-nucleoside inhibitor of reverse
transcriptase, and an HIV proteass inhibiting compound. In an additional embodiment, a
compound disclosed herein is combined with an HIV nucleoside or nucleotide inhibitor of
reverse transoriptase, an HEV son-npucleoside inhibitor of reverse transoriptase, and a
pharmacokinetic enhancer. In cerain ewbodiments, a compound disclosed herein is
combined with at least one HIV nucleoside inhibitor of reverse transcriptase, an infograse
inhibitor, and a pharmacokinetic enhancer. In another embodiment, a compound discloged

herein is combined with two HIY nucleoside or nuclectide inhibitors of reverse transoriptase.

{0086} in certain embodiments, a compound disclosed herein is combined with at
least one HIV nmucleoside inhibitor of reverse transcriptase, an integrase inhibitor, and a

pharmacakinetic enhancer,

(08T in a particular embodiment, a compound disclosed herein is combined with
abacaviy, abacavir sulfste, tenofoviy, fenofovir disoproxil furparate, fencfovir alafonamide, or

tenofovir alafenamide hemifumarate,

{O08E] In 2 particular embodiment, a compound disclosed hereln is combined with
tenofovir, tenofovir disoproxil fumarate, tenofovir alafenamide, or tenofovir alafenamide

bemifumarate,

[H085] in a particular embodiment, & compound disclosed herein is combined with a
first additional therapeutic agent selected from the group consisting of: abacaviy, abacavir
sulfate, tenofoviy, tenofovir disoproxil fumarate, tenofovir alafenamide, and tenofoviy
alafenamide hemifinnarate and 2 second additional therapsutic agent selected from the group

consisting of enyiricitibine and lamivadine,

[a0og I a particular embodiment, a compound disclosed herein is combined with g

first additional therapeutic agent selected from the group consisting of! tenofovir, tenofovir
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disoproxil fumarate, tenofovir alafonamide, and tenofovir alafenamide hemifumarate and
second additional therapeutic agent, whereln the sseond additional therapentic agent is

entricitibine,

{008l in g particular erobodiment, a compound disclosed hersin is combined with
one, two, three, four or more additional therapeutic agents selected from Triumeg®
{dohstegravirtabacavilr +lamivadineg), dolutegravir + abacaviv sulfate + lamivadine,
raltegraviy, raliegraviv + lamdvudine, Trovada® (tenofovir disoproxil furnarate
+emtriciiabine, TDF+FTC), maravivos, enfivirtide , Bpzicom® {Livexa®, abacavir sulfale
Hamivudineg, ABC+3ITC), Trizivir® {(abacavir sulfatetridovadineHlamivuding,
ABCHAETHITCY, adefovir, adefovir dipivoxi], Stribild ® {elvitegravirtoohicistatenofovir
disoproxil fumarate +endriciiabine}, ripiviring, rilpivirine hydrochloride, Complera®
{Eviplera®, rilpivirinetenofoviv disoproxil fumarate -~emtriciiabing}, Cobiecistat, stazanavir
sulfate + cobicistat, atazanavir + cobicistat, darunavir + cobicistat, Atripla®
{efavirenzHenofovir disopronil fumarate +emtricitabine), atazanaviy, atazanavir sulfate,
dolutegraviy, elvitegravir, Aluvia® (Kaletra®, lopinaviviritonavir), ritonavir , embricitabine ,
atazanavir sulfate + ritonaviy, danmavin, lamivudine, Profastin, fosamprenaviy, fosamprenavir
calcium, efavirene, Combivir® (zidovudineHamivudine, AZTHITE), etravirine, nelfinavir,
nelfinavir mesylate, interferon, didanosine, stavuding, indinaviy, indinavir sulfate, onofovir +
famivadine, zidovadine, nevirspine, saquinavir, saquinavir mesylate, aldesteukin,
zalcitabine, tipranavir, amprenaviy, delavirding, delavirdine mesylate, Radhs-108 (Receptol),
Hiviral, lamdvudine + tenofovir disoproxi] fmarate, efgvivens + lamivudine -+ tenofovir
disoproxil fumarate , phosphazld, lamivudine + nevirapine + zidovudine, abacavir, abacavir
sulfate, tenotovir, tenofovir disoproxil, tenofovir disoproxi! fumarate, darunaviy + cobleistat,
atwzanaviy sulfate + cobicistat, atazanaviy + oobicistat, tenofovir alafenamide and tenofovir

alafenamide hemifomarsis,

100921 In & particular embodiment, 8 compound disclosed berein is combined with
abacavir, abacavir sulfate, fenofoviy, tenofovir disoproxil, tenofovie disoproxil fumarate,
tenofovir disoproxil hemifumarate, tenofovir alafenamide or tenofoviy alafenamide

hemifimarate,

10093} In a particular embodiment, & compound disclosed herein is combined with
tenofovir, tenofovir disoproxil, tenofovir disoproxil fumarate, tenofovir alafenamide, or

tenofovir alafenamide hemifimaraie,
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{60941 In 8 particular embodiment, a compound disclosed herein is combined with a
first additional therapentic agent selected from the group consisting oft abacavir sulfate,
tenofoviy, tenofovir disoproxil, tenofovir disoproxi! fumarate, tenofovir alafenamide, and
tenofovir alafenamide hemifumarate and a second additional therapeutic agent selected from

the group consisting of emtricitabine and lamivudine.

LU in a particular embodiment, 3 compound disclosed herein is combined with a
first additional therapeutic agent selected from the group consisting oft tenofovir, tenofovir
disoproxil, tenofovir disoproxil fumarate, tenofovir alafenamide, and tenofovir slafenamide
hemifumaraie and a second additional therapeutic agont, whereln the second additional

therapeutic agent is emiricitabine,

(0961 In certain embodiments, a compound disclosed hereln is combined with 53-30
myg tencfovir slafenamide fumarate, tenofovir slafenamide hemifumarate, or tenofovir
alafenamide and 200 mg emiricitabine. In cortain embodiments, a compound disclosed
hergin is combined with 5-180; 5-18; 8-20; 5-25; 25-30; 20~38; 13-30; or 10-30 myg tenofovir
slafenamide fumarate, tenofovir alafenamide hemifumarate, or tenofovir alafenamide and
260 mg emtricitabine. In certain embodiments, 8 compound disclosed herein is combined
with 10 mg tenofovir alafenamide fumarate, tenofovir alafenamide hemifmarste, or
tenofovir alafenamide and 200 myp omiricitabine. In certain embodiments, a compound
disclosed herein is combined with 25 mg tenofovir alafenamide fumarate, tenofovir
alafenamide hemifumarate, or tenofovir alafenamide and 200 mg emiricitabine. A compound
as disclosed herein {e.g., 2 compound of formula (1)) may be combined with the agents
provided herein in any dosage amount of the compound {o.g., from 50 mg o 386 mg of
compound) the same as if cach combination of dosages were specifically and individually

listed.

{B0971 In certain embodiments, a compound disclosed berein is combined with 308~
4030 my tenofovir disproxil, fenofovir disoproxil fvvarate, or tenofovir disopronil
hemifumarste and 200 mg omtricitabine. In certain ombodiments, a compound disclosed
herein is combined with 200-230; 200-300; 200-350; 250-350; 250-400; 330-406; 300-400;
or 250-400 mg tenofovir disoproxil, tenofovir disoproxil fumarate, of tenafovir disoproxil
hemifumarate and 200 mg emiricitabine. In cortain embodiments, 2 compound disclosed
herein is combined with 300 mg tenofovir disoproxil fomarate, tenofovir disoproxil

hemifimarate, or tenofovir disoproxil and 200 mg emtriciiabine. A compound as disclosed
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herein {e.g., a compound of formula (1)) may be combined with the agents provided herein in
any dosage amount of the compound (e.g., from 30 mg to 500 mg of compound) the sane as

if esch combination of dosages were specifically and individually listed,

{0088 In certain embodiments, when g compound disclosed hereln is combined with
one or mors additional therapeutic agents as described abeove, the components of the
compaosition are administered as a simultaneous or sequential regimen. When administered

sequentialby, the combination may be administered in two or more administrations,

{00991 in certain smbodiments, 8 compound disclosed herein {5 combined with one or
more additional therapeutic agenis in a unitary dosage form for simultanecus administration

1o 8 patient, for example 2s a solid dosage form for oral administration.

{0100} In certain embodiments, a compound disclosed herein is administered with
one or more additional therapeutic agents. Co-administration of a compound disclosed herein
with one or more additional therapeutic sgents generally refers to shinulianeous or sequential
administration of a compound disclosed hereln and one or more additional therapeutic agents,
such that therapeutically effective amounts of the compound disclosed herein and one or

more additional therapeotic agents are both present in the body of the patient,

{016t Co-administration includes adminisivation of unit dosages of the compounds
disclosed herein before or after administration of unit dosages of ane or more additional
therapsutic agents, for example, administration of the compound disclosed herein within
seconds, minuwtes, or howrs of the administration of one or more additional therapeutic agents.
For example, in some ersbodiments, a unit dose of a compound disclosed herein is
administered first, followsd within seconds or minutes by administration of a vnit dose of one
or more additional therapeutic agents, Alternatively, in other embodiments, 3 unit dose of
one of more additional therapeutic agents is administered firgt, followed by administration of
a unit dose of a compound disclosed herein within seconds or minutes. In some
embodiments, 2 unit dose of g compound diselosed hereln is administered first, followed,
after a period of hours {s.g., 1-12 hours), by administration of 2 unit dose of one or more
additional therapeutic agents. In other smbodiments, 2 unit dose of one or more additional
therapeutic agents is administered first, followed, after a period of hours {e.g., 1-12 hours}, by

administration of a unit dose of a compound disclosed herein,
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{0102} In certain embodinments, the srystalline fonms are characterized by the
interiattice plane mervals deterroined by an Xeray powder diffraction patiern (XRPD). The
ditfraciogram of XRPD is typically represented by a diagram plotiing the intensity of the
peaks versus the location of the peaks, Le., diffraction angle 28 {two-theta) in degrees. The
intensities are often given in parenthesis with the following abbreviations: very sirong = vsi;
strong = st; medium = m; weak = w; and very weak = vw. The characteristic peaks of a given
HARPL can be selected according to the peak locations and thelr relative intensity to

conveniently distinguish this crystalline structure from others.

{61031 Those skilled in the art recognize that the measorements of the XRPD peak
tocations and/or infensily for a given crystatline form of the same compound will vary within
a margin of error. The values of degree 28 allow sppropriate error margins. Typleally, the
error marging are represented by “”. For example, the degree 28 of about “8.740.3” denotes
a range from abouot 8.7+0.3, L¢., about 8.4, {0 about 8. 7-0.3, L., about 8.4, Depending on the
sample preparation techniques, the calibration techniques applied to the instruments, hman
operational variation, and ete, those skilled in the art recognize that the appropriate error of
margins for g XRPD can be 20.5; #0.4; £0.3; 26.2; £0.1; 20,05, or less. In cerlain

embodiments of the invention, the XRPD margin of error i 0.2,

{01041 Additional details of the methods and eguipment used for the XRPD analysis

are described in the Examples section,

{0105} The XRPD peaks for the erystalline forms of sodium 3R, 58, 13aR)-7, 9-dioxo-
10-{(2,4, -rifluorobenzvhearbamoy!)-2,3,4,5,7,9,13, 3a-octabydro-3, 8-
methanopyrido{ 1,24, 5 |pyrazino{2, 1-b}{ |, 3joxazepin-§-olate {Formula I} of the present

mvention can be found helow in Table 1
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{0106] Tabie I: XRPD peaks for orvstalline forms of Formuls T Form 1
o Pormula @ <
o Form
Peak Relative
Position | Intensity
{*28} {%6]
5.5 160.8
i6.1 8§7.3
17.9 22.4
19.5 38.0
22.1 61.8
235 42.2
23.3 60.4
26.6 273
28.5 42.9
Preparation of the Polvmorphs
[6147] One method of syothesizing (2R, 58, 13aR)-8-hydroxy-7,9-dioxo-N-{2,4,6-

frifhiorobeneyi)-2,3,4,5,7,9, 13,1 3a-octahydro-2, S-methanopyride] 1,24, Sipyrazine{2, I -
hi{1,3loxazepine- 10-carboxamide {e.g. a compound of Formula (I} has been previously
deseribed in PCT Pablication No, WOI014/100323, This reforence is hereby incorporated
hereln by reference in its entirety, and specifically with respect {o the synthesis of

{2R,58, 3aR)-E-hoydroxy-7, 8-dioxo-N-(2,4,§-trillucrobenzy)-2,3,4,5,7,8,13, 1 3s-octabyydro-
3. S-methanopyrido] 1,274, 5lpyrazinol2, 1-b1{ 1,3 joxazepine-10-carboxamide. One method of
synthesizing sodinm (3R,58,13aR)-7.9-dioxo-10-{(24, 6-trifluorobenzylicarbamoyl-
2,3,4,5,7,9.13,1 3aoctahydro-2, S-methanopyridol U, 24, 8 pyrazino{2, 1-b}{ |, 3loxazspin-8-

olate {e.g. a compound of Formuda {11) is desoribed herein,

[G108] For example, in one aspect, provided Is a method of producing a composition
comprising one or more polymorphs of sodivm 2R, 55,13aR -7, %-dioxo-10-((2,4,8-
gifluorchenayicarbamoyi}-2,3,4,5,7,9,13, 1 3a-cctabydro-2, 5-
methanopyrido{ 1,274, 5pvrazinofZ, 1-b1{ 1, 3jonazepin-8-clate, wherein the method comprises
combining a compound of Formula (11 with g suitable solvent or a mixture of suitable
solvents to produce a composition comprising one or more polymorphs of the compound of
Formula (11} In ancther aspect, provided is another method of producing a composition

comprising one or more polymorphs of sodium (3R, 58,13aR}-7,5-dioxo-10-((2,4.6-
35
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trifluorobenzyDicarbamoy}-2,3,4,5,7.9,13, 1 3a-octabydeo-2, 5+

methanopyridof 1,254, Slpyrazino]2, 1-bH{ 1 3oxazepin-B-olate, wherein the method comprises
combining sodivm (2R, 585, 13aR)-7, 8-dioxo-18~{{2,4,6-rifluorchenzyl jearbamoy i)
2,3,4,3,7,8,13,13z-octahvdro-2, S-methanopyrido] 1,24, Sipyrazino{2, 1-b}{ 1,3 joxazepin-8-

olate with 2 suitable solvent or g mixture of suitable solvents,

{01041 The choice of a particular solvent or combination of solvents affects the
formation favoring one polymerphic form of sodbum (2R, S5, 13aR)-7,9-dioxe-10-((2,4,6~
trifluorobenzyDearbamoy-2,3,4,5,7,9,13, L3a-cctahydro-2,5-
methanopyridef 1,24, 8 lpyrazinof2, I-b] 1, 3 loxazepin-B-olate over another. Solvents suitable
for polymorph formation may include, for example, methancl, sthanol, water, sopropyl

acetate, scelonitrile, tetrabydrofuran, methyl isobutyl ketone, and any mixtures thereof,

I In another aspect, provided is also one or more polvmorphs of sodiom
(2R, 58,13aR)- 7, 9-doxno-10-{{2,4,6-rifluorobenzyhearbamovi}y2,3,4,5,7,9,13, L3a-octahydro-
I S-methanopyrido{ 1,274, STpyrazine]2, 1-b}{ §, 3 loxazepin-§-olate produced according to any

af the methods described herein,

{0111} It should be understood that the methods for preparing the polymorphs
deseribed herein (Including any polymorphic Form I} may vield guantity and quality
differences compared 1o the methods for preparing sodium (2R, 55, 13aR)-7,$-dioxo~10-
({24, 6-iriftuorchenzyicarbamovi}-2,3,4,5,7.8,13, 1 3s-octahydro-2, 3~

methanopyridof 17,254, Slpyrazino{2, 1-b1{1, 3oxazepin-8-clate produced on laboratory scale.
Formda I, Form §

{01121 In one embodiment, provided is a method of producing 8 composition
comprising polymorphic Form I of sodiom (2R,38,13aR}-7,9-dioxo-10-((2,4,6-
srifluorohenzyiwarbameoyi-2,3,4,5,7, 9,13, 1 3a-oetahydeo-2, 5+
methanopyridef 1,274, Slpyrazinol2, 1-b1{ 1,3 joxazepin-B-late, wherein the method comprises
gombining (2R, 58, 13aR-8-Hydroxy-7,%-dioxe-N-{2.4,6-riftluorobenzyly-2,3,4,5,7,9,13, L 3a~
ootahydro-2, S-methanopyridof 1,244, Slpyrazinoe[ 2, 1-bi 1, 3joxazepine- Hd-carboxamide with a
sodium base {e.g. sodium hydroxide} in a sobvent to produce & composition comprising
polymorphic Form | of sodium (3R,58,13aR}-7 9-dioxo-10-{(3.4,6-
riftuorcbeneylicarbamoyil-2,3,4,5,7.9,13, 1 3a-octahydre-2, 5-

methanopyridol 1,254, Slpyrazinof 2, 161 1 3loxazepin-S-olate, wherein the solvent is selected
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from the group consisting of ethanel, dimethyHormamide, and any mixture thereof, Inan

embodiment, the solvent is & mixture of ethano! and dimethylformamide.

(01131 Provided is also polymorphic Form [ of sodium (3R, 55,13aR-7 S-dioxo-1G-
{(2.4,6-&ifluorobenzyiicarbamoyi}-2,3,4,5,7.9,13, L 3s-octahydro-2,5-

methanopyride] 1,274, 5 jpyrazino{2, I-b]{ §,3joxazepin-8-olats prepared by combining
{2R,558,13aR}-8-Hydroxy-7,9-dioxo-N-{2.4, 6-iriflucrobenzyi’-2,3,4,5, 7.9, 13, 1 3a-octahydro-
2, 5-methanopyrido{ 1,204, Slpvrazino[ 2, I-bI{ 1, 3 joxazepine~ I G-carhonamide with a sodium
base {e.g. sodium hydroxide) in a solvent, wherein the solvent is selected from the group
consisting of ethanol, dimethylformamide, and any mixture thereof, In an embodiment, the

solvent is a mixture of ethanol and dimethyliformamide.

ses in Manofacturing of Drue Froduct

Foramuda T

(01147 Provided are also a use of the polymorphs described herein in the manufacture
of a drug product. The ons or more of the polymorphic fonms described herein (e g,
polymorphic Form I} rmay be used as an intermediate in the wanufactuoring process to produce

the drug product.

{61151 In certain embodimends, Formm [ of sodium (2R,35, 13aR)-7, 8-dloxo-10-((2,4,6-
riftacrobenzylicarhamovi-2,3,4,5,7,2,13,  da-octahydro-2,5-
methanopyrido] 1,24, 8ipyrazinol2, I-b1 1, loxarepin-8-olaie are used in the manufzeture of

an active pharmaceutical ingredient.

Articles of Manufacture and Kits

{118} Compositions comprising one or more of sodiem (2R, 38,13aR)-7,%-dioxo-1{-
{(2 4 6-triffuorchenzylicarbamoy2,3,4,5,7,9, 13, 1 3a-octabydro-2, 5~
methanopyride{ 1,274, Flpyrazino{2, 1-bi] 1, 3 joxazepin-B-late and formudated in one or more
pharmaceutically acceptable carriers, exciplents or other ingredients can be prepared, placed
in an appropriste container, and Iabeled for reatment of an wndicated condition. Accordingly,
there also is contemplated an article of manufachure, such as a container comprising & dosags
form of one or more of sedium (2R, 55,13aR)-7 S-dioxo-18-{{2,4,6-
wifluerchenzyDearbamoy}-2,3,4,5,7,9,13, 1 3a-ootabydro-2,5-
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methanopyrido{ 1,274, Slpyrazine[ 3, 1-b][ 1,3 joxazepin-8-olate, and a Iabel containing

instructions for use of the compoundds)

{171 in some cmebodiments, the article of manufscture Is a container comprising a
dosage form of sodiam (2R, S5, 13aR -7, 9-dioxo-10-{{3 4, 6-iriflucrobeneylcarbamoyi}-
2,3,4,5,7.9,13, 1 3a-cotahydro-2, S-moethanopyride{ 1,24, Slpyrazino2, 1-b1{ 1,3 Joxarepin-§-
olate, and onie or more pharmaceutically acceptable carriers, excipients or other ingredients,
in one embodiment of the articles of manufacture described herein, the dosage form isa
tahlet,

{61187 Kits also are contemplated. For example, a kit can comprise a dosage form of
a pharmaceutical composition and a package insert containing instructions for use of the
composition in trestment of 2 medical condition. The nstructions for use in the kit may be for
treating HIY. In certain embodiments, the jnstroctions for use #» the kit may be for wreating
HIY,

{a119] In certaiy embodiments, the polymorphic and solvate forms described herein
may potentially exhibit improved properties. For exarople, in cerlain ombodiments, the
polymorphic and solvate forms deseribed hersin may potentially exhibit raproved stability,
Such improved stability could have a potentially beneficial inpact on the manufacture of the
Compound of Formula § such as for example offering the ability to store process
intermediate for extended periods of thme. Improved stability could also potentially benefit g
composition or pharmaceutical composition of the Compound of Formaula I In cortain
embaodiments, the polymorphic and solvate forms described herein ruay also potentially resull
in improved vield of the Compound of Formuls I, or potentially result in an improvement of
the quality of the Compound of Formula 11 In certrin embodiments, the polymorphic and
seivate fovms desceribed herein may also exhibit improved pharmacokinetic properties and/or

potentially improved bicavailability,
Methods
Symthesis

Sodium (2R 58, 13aR)-7, 9-dioxo-10-((2, 4, 8-triffuoroberayijcarbamayi)-
2,34 5.7.8 13,1 3g-ocighydro-2, S-methanopyridof 17 274, 3 lpvrazine{ 2, 1-5] {1, 3]oxaze pin-8-

olare {Formula I
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{0120 {2R,58,13aR)-8-hydroxy-7,9-dloxo-N-{2,4,6-trifluorobensyi}-

2,3,4.5,7.8,13, P 3a-octahydeo-2, S-methanopyridof 1,274, S fpyrazino{ 2, 1-b} 1, 3 joxazepine-10-
carboxamide (3¢ g) and ethano! (30 mL} were added 0 8 reaction vessel and warmed to
about 75 °C. Agueous soditm hydroxide (22 mL 2 M solution} was added over
approximately 30 minutes, after which the slurry was cooled to approximadely 20 °C aver
approximately one hour, Sodivm (2R, 58,13aR)-7,9-dioxo-10-{(2, 4.6~
rifluorobenzyljcarbamoyi}-2,3,4.5,7,%,13, 1 3a-octabydro-2, 5+

methanopyrido] 1,274, 5 lpyrazino2, 1-b111, Yoxarepin-B-olate Form I was collected by

filtration, washed with EtQH (50 mL) and dried under vacuum.

11211 "H NMR (400 Mz, DMSO-d6) 5 10.63 (/=58 Hz, 1), 7.88 (5, 1H), 7.29
~ 707 (m, 24D, $.20 (dd, 7= 8.6, 3.6 Hz, 1D, 5.09 (¢, J = 4.1 Ha, 15, 4,52 (m, 3H), 435
(dd, J= 12,8, 3.6 He, 1H}, 3.87 (dd, J= 12.7, 8.7 Hz, 15D, 2.0 — 1O G, 33D, 1.76-1.64 (m,
TED, 1.50 — 1.40 (m, 160},

Characterizaiion

{0122] Sodium (2R,55,13aR-7, 8- dioxe- 104(2,4, 6-iriffucrobengylicarbamoyi}-
2,3,4,5,7,9, 13,1 3a-cctabydro-2, S-methanopyridol 1,274, Sipyrazine{ 2, 1 -b1 1, 3joxazepin-g-
olate Form [ was characterized by various analytical techniques, including X-ray powder
ditfraction pattern (XPPD), differential scanning calorimetry (BSC), thermographic analysis

{TGA), and dynamic vapor sorption (I3VS) using the procedures described below.

{01231 X-Bay Powder Diffraction; XRPD analysis was conducted on 3 diffractometer
{PANanaiviical XPERT-PRO, PANanalytical BV, Almeln, Netherlands} using copper
radiation {Ca Ka, A= L5418 A). Samples were prepared for sualysis by depositing the
powdered sample in the center of an aluminum holder equipped with a zero background
plate. The gencrator was operated at a voltage of 43 kV and amperage of 40 mA. Slits used
were Sober 0.02 rad,, antiscatier 1.0°, and divergence. The sample rofation speed was 2 sec.
Scans were performed from 2 to 407 28 during 5-15 min with a slep size of 0.0167° 28, Data
analysis was performed by X'Pert Highscors version 2.2¢ (PANalytical BV, Almelo,
MNetherlands) and X Pert data viewsr version 1.2d (PANalytical B.V, Almelo, Metherlands).

{01243 The XKPD pattern for sodium (IR, 58, 13aR)-7,8-diono-10+({2,4,5-
trifluorobeneylicarbameoy}-2,3,4,5,7,9, 13, 3a-octahydre-2.5-

methanopyridel 1,24, S lpyrazine]2, 1-b]{ 1,3 joxazepin-8-olate Form ¥ is represented in Figure
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1. The caloulated XRPD patiern for sodium (2R,58,13aR3-7,8-doxo-10-{{2,4,6-
triftuorobenzyhoarbamovi}-2,3,4,3,7.9,13, 1 3a-octahvdro-2, 5~
methanopyridof U274, STpvrazino]2, 1-b{ 1,3 joxazepin-8-olate Form 1 represented in Figure 1
was calonlated by using Merawry 3.1 Developroent (Build RCS). Single crystsl data for
sodium (2R, 55, 13a)-7,8~dioxo- 13-(2,4,6-trifluorobenzyDearbamoyly-2,3,4,5,7,8, 13,1 3a-
octahydro-2, S-methanopyrido{ 1,24, STpyrazinef2, I-b} L .3 foxazepin-&-olate Form { wag
input into Mercwey 3.1 Development (Build RCS} (o caloulate the XRPILI pattern for sodivm
(3R,55,13aR)-7, $-dioxo-18-((2 4, 8-trifluorobenzyDearbamoyl}-2,3,4,5,7.9,13, Vla-octahyvdro-
2, 5-methanopyridof 1,24, 5ipyrazino{ 2, 1-bi{ 1,3 Joxazepin-B-olate Form 1. Bulk material,
such as stoichiometry arity betwesn the temperature was obtained on a Rigako Miniflex I
XRD using power seitings of 40KV, 15mA, scan speed of 2.0000 degrees per minute, 3
Biniflex 300/600 gonlometer and an ASC-6 atischment, a scan range of 3.000 to 40.000
degrees, an incident sht of 1.230 degress, a length limiting siit of 10,8 oy, and SC-74
detector, 8 receiving slit #1 of 1.250 degrecs, continucus scan mode, and a receiving stit §2 of
{.3mm. The ssmple wag prepared by smoothing about 20 mg of solids on 3 sificon disk

mounted in 3 metal holder. Acquisition teroperature was ~21 *C.

{1253 The XRPTI pattern for sodium (R55,13aR)-7.9-dioxo-10-{{2,4,6-
sriffuorcbenzviloarbamoyi}-2,3,4,5,7,9,13, Ua-octahydro-2, 5-

methanopyrido] 1,24, Slpvrazino{?, 1-b]{ 1,3 joxazepin-8~olate Form | is further represented in
Figure & The caleulated XRPD pattorn for sodium (2R, 58,13aR)-7,%-dioxo-10-{(2,4.6-
triffuorchenzyicarbamoyvi}-2,3,4,5,7,9,13, Ba-octahydro-2, 5«
methanopyridol 1,24, STpyrazinof2, b1 L, 3 joxazepin-8-olate Form { represented in Figure 8
was calculated by using Mercwry 3.1 Development (Build RCS). Single orystal data for
sodium (2R, 38,13aR)-7, f-doxo-10-((2, 4, 6-triffuorchenzycarbamoyiy2,3,4,5,7, 9,13, 1 3a-
octahydro-2, 3-methanopyride] 1,2":4, 3 1pyrazino {2, 1-b1{ 1,5 Joxazepin-8-olate Form | was
input into Mercury 3.1 Development (Build RCS) to caloulate the XRPD pattern for sodium
{2R,58,13aR-7,8-dioxo-10{(2 4, 6-trifluorcbenzylcarbamoyiy-2.3,4,5,7,9,13,  3a-octahydro-
2, 5-methanopyride{ 1,24, Sipyrazine{2, 1-b]{ 1, 3 joxazepin-B-clate Form L Bulk material,
such as stoichiomefry arity between the temperaiure was obtained on g Rigaku Miniflex I
XRIY using power settings of 40kV, 15mA, scan speed of 20004 degrees per minute, a
Miniflex 300/600 gonlometer and an ASC-6 attachment, a scan range of 3.000 to 40.000
degrees, an incident siit of 1.250 degress, a length limiting st of 10.0 mm, and SC-70

detector, & recelving sHt #1 of 1,250 degroes, continuous scan mode, and a recelving shit #2 of
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#.3mm. The sample was proparsd by smoothing about 20 mg of solids on g silicon disk

moeunted in & metal bolder, Acquisition tomperature was ~21 °C.

fhizel Figure 8 compares the calculated XRPD pattern of sodium (2R, 58,13aR)}-7.9-
dioxo-10-{{2 4, 6-tritluorobenzyoarbamoyi}-2,3,4,5,7,%,13, 1 3a-octahydro-2, 5~
methanopyrido] 17,274, 5lpyrazine]2, -5 1, 3oxazepin-8-olate Form T o the experimental
XRPD pattorn of sodium (2R, 58, 13aR}-7,9-dioxo-18-{{2, 4,6-illucrobenzyiloarbamayl}-
2,3,4,5,7.9,13, Ba-cctahydro-2, S-methanopyridof 17,24, Slpyrazine{2, -0 1, 3loxazepin-8-
olate Form L The comparison shows the degree to which the caloulated XRPD and
gxperimenial XRPD agree. Strong agreement indicates the solved orystal siructure 1s also the
crystal structure of the material analyred directly by XRPI This determination can support

orthogonal data abowt the composition of the bulk matertal, such as stoichiometry.
{127 XEPD peaks are found in Table 1 above.

[128] Diffeventiod scanning calorimetry: Thermsl properties of sodium

{30,558, 13aR7 S-dioxo- 10{(2, 4, 6-trifleorobenzylearbamoyi}-2,3,4,5,7.8,13, | 3a-cciahydro-
2, 5-methanopyridol 1,24, Stpyrazino]2, 1 -bi{ 1, 3loxnazepin-8-clate Form I were evaluated
using 8 Differential Scanning Calorimetry (DSC) instrument {TA Q1800, TA Instraments,
New Castle, DE, USA). Approximately 1 to 10 mp of solid sample was placed in a standard
aluminuw pan vented with g pinhole for cach experiment and heated at a rate of 18 °C/min
under 2 530 ml/min nitrogen purge. Data analysis was conducted using Universal Analysis
2600 Version 4.74 (TA Instruments, New Castle, DE, USA}Y Heat of fusion analysis was

conducted by sigmoidal integration of the endothermic meltivg pealc

fH29] The DEC for sodium (3R,58,132R)-7 8-dioxo-10-{(2.4,6-
triffuorchenzyixarbamoyi}-2,3,4,5,7,9,13, Ba-octahydro-2,5-
methanopyridof 17,24, S pyrazine]2, I-h]{ 1,3 joxazepin-8-olate Form 1 is represented in Figure
2.

30 Thermogravimeivic analysis: Thermogravimeiric analysis {TGA) of sodium
{IR,58, [3aR 7 9-dioxo- 1 0{(2 4, 6-trifluorobenzyllearbamoyi}-2,3,4,5,7,9, 13, L 3g-cciahydro-
2, 5-methanopyridol 1,274, STpyrazino{2, 1-bi{ 1, 3loxszepin-&-clate Form [ was performed on
2 TGA instrument {TA (300, TA Instruments, New Castle, DE, USA). Approximately 1 to 10
myg of solid sample was placed in an open aluminum pan for each experiment and heated at a

rate of 10 °C/min under a 60 m/min nitrogen purgs vsing. Data analysis was conducted
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using Universal Analysis 2000 Version .74 {TA Instruments, New Castle, DE, USA).

10131 The TGA for sodium (OR,58,13aR)-7,9-dioxo-10-((2.4,6-
wriftuorobenzyloarbamoyi-2,3,4,5,7,9,13, 1 3a-cctahydro-2, 5+
methanopyridol 1,244, 5 {pyrazinol2, 1-blf 1, 3loxazepin-8~olate Form s represented in Figure

3.

{0132} Dynomic vapor sorption: The hyvgrosoopicity of sodiwmn (2R,38,13aR}-7.%-
dioxo-10-{{2,4,6-rifluorchenzylcarbamoyi’-2,3,4,5,7,.9,13, 1 3a-octabydro-2, 5~
methanopvrido] 1244, STpvrazinoi2, 1-bl 1,3 joxazepin-S-olate Form [ was evaluated at about
25 "C using a dynamie vapor sorption (DVS) nstrument {TGA Q3000 TA Instruments, New
Castle, DE). Water adsorption and desorption were studied as 2 fanction of relative humidity
(R} over the range of § 1o 90% af room temperature. The humidity in the chamber was
increased from the inttial fove! 50% R to 60% RH and held until the solid and atmosphere
reached equilibration. The equilibriom tost was covtinued until passed or expired after 10
hours, At this pobyt, RH was raised 16% higher and the process was repeated untii 90% RH
was reached and equilibrated, During this periad, the water sorption was monitored. For
desorption, the relative hwmidity was decreased in a similar manner 1o measure a full
sorption/desorption cycle. The cyele was optionally repeated. All experiments were operated
in dm/dt mode {mass variation over time) 1o determine the equilibration endpoint.
Approximately 3 mg of solid sodivm (2R, 58, 13aR}-7,5-dioxo-10-{{2,4,6-
iriffucrobenzyDcarbamoyi-2,3,4,5,7,9,13, 1 3a-octahydro-2,3-
methanopyridof 1,274, Flpyrazino{2, 1-bH 1, 3joxazepin-8-olate was used. Data analysis was
conducted using Universal Analysis 2000 Version 4.7A {TA Instrumsents, New Castle, DE,
USA}L

{0133} The DVS for sodium (IR, 58,13al-7,9-dioxo-10-({2,4,6-
wifluorobenzyDoarbamoyi)-2,3,4,5,7,9,13, I Sa-cctahydro-2, 3~

methanopyride] 1,274, 3 1pyrazinol 2, 1-b1{ 1, 3jonazepin-§-olate Form [ is represented in Figure
4,
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{0134} The indexing data for Formuls I Form § s summuarized in Table 2 below,

Table 2:  Indexing Data fiw Formuola H Form §

Unit Cell Dimensions
1 dizggcﬁin Solvent Dstance {A) Angle ()
2 b e P 3 ¥
Formula i methans
FormI ' i 8.1408 13.988 31384 GG G ]
{0135% The single crystal X-ray diffraction studies were carried out on 2 Bruker

APEX 1 Ulra diffractometer equinped with Mo K, radiation (0 = 871073 A}, Crystals of
the subject compound were cut info 2 0.22 x 0,18 x .04 mum section and mounted on &
Cryoloop with Paratone-N otl. Data were collected in a nitrogen gas stream at 100 YKL A
total of 13725 reflections were collected covering the indices, ~9<=h<=14, ~13<=ht=1g, «
37<=f<=36. 7163 reflections were found 1o be symmetry independent, with a 8, of 0.0682.
Indexing and unii-cell refinement indicated an orthorhombic lattice. The space group, which
was uniguely defined by the systematic absences in the data, was found to be P2;2:2; The
data were infegrated using the Bruker SAINT software program and scaled using the
SADARBS software program. Solution by direct methods {(SHELXT) produced a compleie

phasing model compatible with the proposed structure,

{0136] All nonhydrogen atoms were refined snisotropically by fulbmateix least-
sguares {SHELXL-2014). All hvdrogen atoms were placed using 4 riding wodel. Thelr
positions were consirained relative to their pavent atom using the appropriate HFIX command
in SHELXL-2814. Crystallographic data are summarized in Table 2A. The absolute

stereochemistry was set to conform to previously studied samples of the same compound.

{01377 The single crystal Xeray crystallography dats for Formula H Form i s

summarized in Table 24 below,
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Table 2A: Single Crystal Diata for Formula 1, Form §

Acquisition Space s . .
43 34 6 NS Terp. Group & Unit Cell Dimensions
Na2 Oig .
1002 K PRIZIZY 4 Distance {A) Angle (%
Form and < Solvent in | Diensity ) )
Identification Solvent faitics {Mpm) & o © @By
Formula 1 : ; - i : 39561 | 13.9202 | 31118
Form I Ethanol/DMF Bone 1.614 (e (14 ) GG19G 90

FHszolution Profiie

{0138} The intrinsic dissoltion profile of sodivm (2R, 55,13aR)-7,9-dioxo-10-({2,4,6-
triffuorchensylicarbamoyi}-2,3,4,5,7.9,13, 1 3s-octabhydro-2 8-
methanopyrido{ 1,24, 5 pyrazine{ 2, 1-bi L3 loxazepin-§-olate (Formula I} Form [ of the
present invention and the intrinsic dissolution profiles of Form 1 and Form I of Formula 1,
the free acid, (2R, 58, 13aR)-&-hydroxy-7,9-dioxo-N-{2,4,6-irifluorobenzyl})-

2,3,4,5,7,9.13, 1 3a~cctahydro-2, Sanethanopyride{ 1,254, S lpyrazinol 2, 1-bH 1, 3oxarepins-10-
carboxamide {disclosed in the co-pending United States Provisional Application 62/015,238
filed on June 20, 2014 titled CRYSTALLINE FORMS OF R S8, 13ARMS-HYDROXY-T7.8-
DIOXO-NA2,4.6- TRIFLUOROBENZYLY2,3,4.5,7.9, 13, IBA-OCTAHYDRG-2,5-
METHANOPYRIDO[ U204, SIPYRAZINGIE LB L3 IOX AZEPINE- 10-
CARBOXAMIDE), were measured by characierizing APY dissolution from g constant
surface area. Approximately 150 mg of the drug substance was comnpressed af 1500 psd for
approximately 3 seconds using a hydranlic press {Carver Press, Frad Carver, NI, USA). The
scompresasd drug substance formed a flat disk {surface area ~8.49 am’), which was mounted
onto a dissolution apparatus {(VanKel Industries Ine., Edison, NI, VET7000, W1I20A-0288).
The rotating disk (100 rpm) was then lowered fnto the dissolution medhom (300 mi of G.0IN
HCD which was equilibrated to 3721°C, Samples were pulled at pre-determined time points
and drug concenirations were measured using an appropriate UPLC-UY maethod. The

intrinsic dissolution rate constant (K} was calculated using the following equation:

KA
C= ¢
kY
101391 Where C is the concentration of the active at time §, A i3 the surface area of the
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tablet (~-0.49 cmz} and ¥V is the volume of the media {300 b} Note that the term active gs
used herein refors to the parent molecule, whose structure is shared by both Formula L and

Formula I1.

{0148 The dissolution profiles can be found in Figure 5.
Solubiity
{0141} The solubility of the sodivm form of the present nvention and the free acid,

(2R 58,1 3aR}-E-hydroxy-7,9-dioxo-N-{2,4,6-trifluorobenzyi}-2,3,4,5,7,9,13, 1 3a-octahydro-
2, 5-methanopyrido] 1',2":4, S{pyrazinof 2, 10} 1, 3 joxazepine-1 G-carboxamide Form [ in
hiorelevant mwedia was detormined at room temperature as a function of thne. Solubility was
determined v the following biorelevant media: (.1 mM Fasted-State Shoulated Gastrie Fluid
{FaSSGF) pH 1.6 {0.08 mM taurocholate, .02 mM lecithin, 34.2 mM NaCly; 18.75 mM
Fed-State Simulated Intestinal Fluid (FeSSIF) pH 5 {15 mM taurocholate, 3.75 oM lecithin,
.32 M NaCly; and 3.75mM Fasted-State Simulated Intestinal Fluid (FaSS8IF) pH § (3 mM
taurocholate, 0.75 mM lecithin, §.10 M NaClh. Approximately 20 mg of the drag substance
was mixed on a magnetic stir-plate in 3¢ mb of blorelevant media. Samples {~1 mL} were
pulied every 510 min for 2 howrs. The samples were immediately filtered/centrifuged for 10
min in a Spiv-X tube equipped with a 8,45 gm oylon filer. The resulting Glivate was analyzed

using an appropriate UPLC-UV method.

01421 The solubility profiles in FaSSGF can be found in Figoure 6. The solubility

profiles in FeSSIF and FaSSIF can be found iIn Figure 7.
Bioavailobility

01431 The bicavailability of sodbum (2RS35, 13aR-7 9-dioxo-10-{(2,4,6-
triffuorchensylcarbamoviy-2,3,4,5,7.9,13, Va-octahydro-2,5-
methanopyridof 1,244, Spyrazino2, 1-bi 1, 3oxazepin-8-olate (Formula 1T} Form [ was
compared to the bioavailability of (2R, 58,13aR)-E-hydroxy-7,9-dioxo-N-{3,4,6-
rifluorobeneyi2,3,4,5,7,9,13,1 3a-cctahydro-2, S-methanopyride{ 1,24, S ipyrazine{2, 1-

bif'1,3loxazepine-10~carboxamide (Formula ) Form 1L

{0144} Fach dosing group consisted of 6 male, non-nalve purcbred beagle dogs. At

dosing, the animals weighed between 10 to 13 kg, The animals were fasted overnight prior to
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dose administration and up © 4 hr afler dosing. Fach subjeot was pre-freated with
pentagastrin (6 pgdky) and dosed 30 minwies later with a single 25 myg strength tablet of
Formula I Form ¥ or Formuls T Form 11, Bach subject was given 19 mi of water to ald in

swallowing.

{01457 Sertal venous blood samples {approximately | mL sach) were taken from sach
animal at §, 02360, 0.483, 0.583, .75, 108, 1.50, 2.00, 4.00, .00, 12.0, and 24.0 hours afler
dosing. The blood samples were collected into Vaculainer™ fubes containing EIVTA-K2 as
the anti-coagulant and were immediately placed on wet ice pending cenirifgation for
plasma. An LOMSES/MS method was used to measure the concentration of the fest compound
in plasma. An aliquot of 100 gl of sach plasma sample was gdded to a clean 96 well plate,
and 400 gL of cold acetonitrile/internal standard solution (AUNY(ISTD) was added. After
profein precipitation, an aliguot of 110 gL of the supernatant was fransferred to a clean 96~
well plate and diluted with 300 ull of water, An aliguot of 25 ull of the above solution was
injected into g TRQ Quantum Ultra LOBS/MSE system utilizing a Hypersil Gold Cs HPLC
column (50 X 3.0 mm, § um; Thermo-Hyperstl Part # 25105-0533030). An Agilent 1280 series
binary pump (PN GI1312A Bin Pump) was used for slution and separation, and an HTS Pal
autosampler (LEAP Technologies, Carrboro, NC) was used for sample injection. ATSQ
Cuantum Ultra triple quadrupole mass spectrometer was utilized in selective reaction
monitoring mode {Thermo Finnigan, San Jose, CA). Liguid chromatography was performed
using two mobile phases: mobile phase A contained 1% acetonitrile in 2.5 mM ammonium
formate aquenus solution with pH of 3.1, and mobile phase B contained 90% acetonitrile in
i mM ammonium formate with pH of 4.6, Non-comparimental pharmacolinetic analysis
was perforraed on the plasma concentration-time data. The resulting data are shown in Table
3 F (%) refers to oral boavailability; AUC refors to area under the curve and is 2 measure
of total plasma exposure of the indicated compound; Chay retrs to the peak plasma

concentration of the compound after administration,

Table 3: Bloavaiiability of sodium (2R, 55,13aR}-7, 9-dioxo-10-{{2,4,6~
trifluorcheneylicarbamoyi)-2,3,4,5.7,9, 13, 1 3a-octabydee-2, 5+
methanopyridof 1,24, STpyrazino{2, 1-bif 1,3 joxazepin-§-olate Form [ and (2R, 58,13aR3-8-
hydroxy-7,9-dioxo-N-{2,4, &-trifluorobenzy}-2,3,4,5,7,9,13, 3a-octahydro-2,3-

methanopyridol V', 244, Slpyrazino]2, 1-b1 |, 3joxazepine- 1 0-carboxamide Form 1L
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Formula 3 )
Formpla 2 v ‘
Fore 1 Dry Gramdation 28x7 R 1341

" Tnbler 3% active, 56% micreorystaliing colinloss, 13% oscarrnctiose sodium, 15
magnesium sesrate

? Tobfes: 30% sotive, 56% microcrystalline cellulose, 13%% croscarmsliose sodium, 1%

magnesium stearate

Stabifity

10146} The stability of sodium (2R, 35,134R)}-7, 9-dioxo~ 1 0-{(2,4,6-
irifluorobenzylicarbamoyi}-2,3,4,5,7,8.13, 1 3a-octabydro-2,5-
methanopyridol U, 24, Slpyrazine{2, 1-b} L3 joxazepin-8-olate Form [ was tested. 4s seen in
Table 4, below, the compound is stable afier four woeks of storage under accelerated
conditions. In Table 5, AN refers to area normalization and is the relative peak area of the
active with respect to other impurities and componenis contained in the sample. L8 refers o

iabile strength and is the amouont of active prosent relative (o the theorstical amount,

Table 4: Stability of sodinm {38,55,13aR}-7,%-doxe-18-((2 4,6~
triflucrobenzylicarbamoyi-2,3,4.5, 79,13, 1 3s-oolabydrs-2,5-
methanopyridoell’, 24,5l pyrazing{2, 1 -bl{ 1. 3joxazepin-B-olate Form §

Starting material B 944431 § 99.8%01

1 932203 | 1080432

40°0 {closed) 2 G44£01 1 1024443

4 94400 | 97000

i 949441 § 33469

407 CIT3% R {open) 3 94400 { 1085404
4 94400 | 1029201

i F50£02 ) 104Bx01

25°0/60% BH {open) 2 94.4:9.1 | 0L+ 0d
4 944400 § 103.0£0.8
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(1477 Each of the reforences including all patents, patent applications and
publications cited in the present application is incorporated herein by reference in its entirety,
as if each of them is individually Incorporsted. Forther,  would be appreciated that, in the
above ieaching of invention, the skifled in the art could make ceortain changes or
modifications to the invention, and these squivalonts would still be within the scope of the
tnvention defined by the appended clabns of the application. Each of the references including
all patents, patent applications and publications cited in the present application s
incorporated hereln by reference in iz entirety, as if each of them is individually
incorporated. Further, it would be appreciated that, in the above teaching of invention, the
skilled in the art could make certain changes or modifications o the invention, and these
squivalents would still be within the scope of the invention defined by the appended claims

of the application,
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What is Claimed:

1. A compound of Formula I

(I

yapol

HOONJr

2. The compound of claim 1, characterized by benygtalline.

3. The compound of claim 2, characterized by aaypowder diffraction (XRPD)
pattern having peaks at about 5.5°, 16.1°, and®Z263+ 0.2° 246.

4, The compound of claim 3, wherein the x-ray powditfraction (XRPD) pattern
has further peaks at about 22.1°, and 28.6%2.2° 26.

5. The compound of claim 4, wherein the x-ray powdifraction (XRPD) pattern
has further peaks at about 22.5 and 19.8%2.2° 246.

6. The compound of claim 5, wherein the x-ray powditfraction (XRPD) pattern
has further peaks at about 26.6° and 17.9%2.2° 246.

7. The compound of claim 2, characterized by aaypowder diffraction (XRPD)

pattern substantially as set forth in Figure 1.

8. The compound of claim 2, characterized by déifial scanning calorimetry

(DSC) pattern substantially as set forth in Figire

9. The compound of claim 2, characterized by a dyoaapor sorption (DVS)

pattern substantially as set forth in Figure 4.
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10. The compound of any one of claims 1 to 9, characterized in being partially or fully
hydrated.

I1. The compound of any one of claims 1 to 9, characterized in being anhydrous.

12. A pharmaceutical composition comprising a therapeutically effective amount of a

compound of any one of claims 1 to 9, and a pharmaceutically acceptable carrier or

excipient.

13. The pharmaceutical composition of claim 12, further comprising one to three

additional therapeutic agents.

14. The pharmaceutical composition of claim 13, wherein the additional therapeutic

agents are each anti-HIV drugs.

15.  The pharmaceutical composition of claim 13 or claim 14, wherein the additional
therapeutic agents are each independently selected from the group consisting of HIV
protease inhibitors, HIV non-nucleoside inhibitors of reverse transcriptase, HIV nucleoside
inhibitors of reverse transcriptase, HIV nucleotide inhibitors of reverse transcriptase,

pharmacokinetic enhancers and other drugs for treating HIV.

16. The pharmaceutical composition of claim 13, wherein one of the one to three

additional therapeutic agents is an HIV nucleoside inhibitor of reverse transcriptase.

17. The pharmaceutical composition of claim 12, further comprising tenofovir

disoproxil fumarate and emtricitabine.

18. The pharmaceutical composition of claim 12, further comprising tenofovir

alafenamide and emtricitabine.

19. The pharmaceutical composition of claim 12, further comprising tenofovir

alafenamide fumarate and emtricitabine.
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20.  The pharmaceutical composition of claim 12thfer comprising tenofovir

alafenamide hemifumarate and emtricitabine.

21. The pharmaceutical composition of any one afht$ 12 to 20, wherein the
pharmaceutical composition is in an oral unit destgm.

22.  The pharmaceutical composition of claim 21, ielrethe unit dosage form is a
tablet.

23. Use of a compound of any one of claims 1 téotthe manufacture of a
medicament for treating or prophylactically prewegtan HIV infection.

24. A compound of any one of claims 1 to 11 for imsieating or prophylactically

preventing an HIV infection.

25. A pharmaceutical composition comprising a thetgically effective amount of a
compound of any one of claims 1 to 9, and a phaeotazally acceptable carrier or
excipient, the composition further comprising ooéhree additional therapeutic agents,
wherein each of the one to three additional therpagents is independently an HIV
nucleoside inhibitor of reverse transcriptase oH& nucleotide inhibitor of reverse
transcriptase.

26.  The pharmaceutical composition of claim 25, iehrethe pharmaceutical

composition is in an oral unit dosage form.

27.  The pharmaceutical composition of claim 25, ighrethe pharmaceutical

composition is a tablet.
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