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TITLE

COMBINATION THERAPY COMPRISING TENOFOVIR ALAFENAMIDE HEMIFUMARATE AND
COBICISTAT FOR USE IN THE TREATMENT OF VIRAL INFECTIONS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority from U.S. Provisional Patent
Application No. 61/594,894, filed February 3, 2012; U.S. Provisional Patent
Application No. 61/618,411, filed March 30, 2012; U.S. Provisional Patent
Application No. 61/624,676, filed April 16, 2012; U.S. Provisional Patent
Application No. 61/692,392, filed August 23, 2012; and U.S. Provisional Patent
Application No. 61/737,493, filed December 14, 2012, the content of each of

which is hereby incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] Tenofovir {9-R-[(2-phosphonomethoxy)propyl]adenine}, an acyclic
nucleotide analog of dAMP, is a potent in vitro and in vivo inhibitor of human
immunodeficiency virus type 1 (HIV-1) replication. Tenofovir is sequentially
phosphorylated in the cell by AMP kinase and nucleoside diphosphate kinase to
the active species, tenofovir diphosphate, which acts as a competitive inhibitor of
HIV-1 reverse transcriptase that terminates the growing viral DNA chain. The

presence of a nonhydrolyzable phosphonic acid moiety in tenofovir circumvents an
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initial phosphorylation step that can be rate limiting for the activation of nucleoside
analog inhibitors of HIV reverse transcriptase. Due to the presence of a
phosphonate group, tenofovir is negatively charged at neutral pH, thus limiting its
oral bioavailability.

[0003] Tenofovir disoproxil fumarate (TDF; VIREAD®), the first generation oral
prodrug of tenofovir, has been extensively studied in clinical trials and has
received marketing authorization in many countries as a once-daily tablet (300 mg)
in combination with other antiretroviral agents for the treatment of HIV-1
infection.

[0004] U.S. Patent No. 7,390,791 describes certain prodrugs of phosphonate
nucleotide analogs that are useful in therapy. One such prodrug is 9-[(R)-2-[[(S)-
[[(S)-1-(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl]-
methoxy]propyl]adenine 16:

NH,
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[0005] GS-7340 {9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl]methoxy]propyl]adenine} is
an isopropylalaninyl phenyl ester prodrug of tenofovir (9-[(2-phosphonomethoxy)
propyl]adenine). GS-7340 exhibits potent anti-HIV activity 500- to 1000-fold
enhanced activity relative to tenofovir against HIV-1 in T cells, activated
peripheral blood mononuclear lymphocytes (PBMCs), and macrophages. GS-7340
also has enhanced ability to deliver and increase the accumulation of the parent
tenofovir into PBMCs and other lymphatic tissues in vivo. It is also a potent
inhibitor of hepatitis B virus.

[0006] GS-7340 is metabolized to tenofovir, which is not dependent on an
intracellular nucleoside kinase activity for the first step in the conversion to the
active metabolite, tenofovir diphosphate (PMPApp). The cellular enzymes

responsible for tenofovir metabolism to the active diphosphorylated form are
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adenylate kinase and nucleotide diphosphate kinase, which are highly active and
ubiquitous. Adenylate kinase exists as multiple isozymes (AK1 to AK4), with the
phosphorylation of tenofovir mediated most efficiently by AK2.

[0007] Tenofovir does not interact significantly with human drug metabolizing
cytochrome P450 enzymes or UDP-glucuronosyltransferases as a substrate,
inhibitor, or inducer, in vitro or in vivo in humans. GS-7340 has limited potential
to alter cytochrome P450 enzyme activity through inhibition (ICso > 7uM
compared to all isoforms tested). Similarly GS-7340 does not inhibit UGT1A1
function at concentrations up to 50 uM. In addition, GS-7340 is not an activator of
either the aryl hydrocarbon receptor or human pregnane X receptor.

[0008] Although tenofovir and GS-7340 show desirable activities, the treatment
cost and the potential for unwanted side effects can both increase as the required
dose of a drug increases. Therefore, there is a need for methods and compositions
that are useful for achieving an acceptable anti-viral effect using a reduced dose of
tenofovir or GS-7340.

[0009] Along with U.S. Patent No. 7,390,791, U.S. Patent No. 7,803,788 (the
content of each of which is incorporated by reference herein in its entirety) also
describes certain prodrugs of phosphonate nucleotide analogs that are useful in
therapy. As noted above, one such prodrug is 9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethyl Jamino]phenoxyphosphinyljmethoxy]propyl]adenine.
This compound is also known by the Chemical Abstract name L-alanine, N-[(S)-
[[(1R)-2-(6-amino-9H-purin-9-y1)-1-methylethoxy]methyl]phenoxyphosphinyl]-,
I-methylethyl ester. U.S. Patent Nos. 7,390,791 and 7,803,788 disclose a
monofumarate form of this compound and its preparation method (see, e.g.,

Example 4).

SUMMARY OF THE INVENTION

[0010] It has been determined that the systemic exposure to GS-7340 in humans
improves when GS-7340 is administered with cobicistat (1,3-thiazol-5-ylmethyl
(2R,5R)-(5-{[(25)-2-[(methyl {[2-(propan-2-yl)-1,3-thiazol-4-

yl]methyl} carbamoyl)amino]]-4-(morpholin-4-yl)butanamido}-1,6-diphenylhexan-



WO 2013/116720 PCT/US2013/024438

_4-

2-yl)carbamate). When administered with cobicistat, GS-7340 was calculated to
have a systemic exposure equivalent 2.2 fold higher than a dose of GS-7340 alone.
In another case, GS-7340 administered with cobicistat was calculated to have a
systemic exposure equivalent 3-4 fold higher than a dose of GS-7340 alone. In
another case, GS-7340 administered with cobicistat was calculated to have a
systemic exposure equivalent 1.3 fold higher than a dose of GS-7340 alone.
[0011] In one embodiment, the invention provides for the use of the compound
GS-7340 or a pharmaceutically acceptable salt thereof and cobicistat, or a
pharmaceutically acceptable salt thereof, for the prophylactic or therapeutic
treatment of a viral infection in a human. The cobicistat may be coadministered
with GS-7340. GS-7340 or a pharmaceutically acceptable salt thereof, may be
used in amounts of 3 mg, 8 £ 3 mg, 10 £ 5 mg, 25 + 5 mg, or 40 £ 10 mg, or other
ranges as set forth below. Cobicistat or a pharmaceutically acceptable salt thereof
may be used in an amount of 50-500 mg, 100-400 mg, 100-300 mg or 150 mg.
GS-7340, or a pharmaceutically acceptable salt thereof, and cobicistat or a
pharmaceutically acceptable salt thereof, may be coadministered. A unit dosage
form comprising a daily amount of GS-7340 or a pharmaceutically acceptable salt
thereof, and a daily amount of cobicistat or pharmaceutically acceptable salt
thereof, may be used. The virus of the viral infection may be human
immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0012] In one embodiment, the invention provides for the use of the compound
GS-7340, or a pharmaceutically acceptable salt thereof, and cobicistat, or a
pharmaceutically acceptable salt thereof, for improving the pharmacokinetics of
GS-7340. The cobicistat may be coadministered with GS-7340. GS-7340, or a
pharmaceutically acceptable salt thereof, may be used in amounts of 3 mg,

8+3 mg, 10+ 5 mg, 25+ 5 mg, or 40 £ 10 mg, or other ranges as set forth below.
Cobicistat or a pharmaceutically acceptable salt thereof may be used in an amount
of 50-500 mg, 100-400 mg, 100-300 mg or 150 mg. GS-7340, or a
pharmaceutically acceptable salt thereof, and the cobicistat or pharmaceutically
acceptable salt thereof may be coadministered. A unit dosage form comprising a
daily amount GS-7340 or a pharmaceutically acceptable salt thereof, and a daily

amount cobicistat or pharmaceutically acceptable salt thereof may be used. The
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use may be for the prophylactic or therapeutic treatment of a viral infection in a
human. The virus may be human immunodeficiency virus (HIV) or Hepatitis B
virus (HBV).

[0013] In one embodiment, the invention provides for the use of the compound
GS-7340 or a pharmaceutically acceptable salt thereof and cobicistat, or a
pharmaceutically acceptable salt thereof, for improving the Cpnax of GS-7340. The
cobicistat may be coadministered with GS-7340. GS-7340 or a pharmaceutically
acceptable salt thereof, may be used in amounts of 3 mg, 8 + 3 mg, 10 = 5 mg,

25 £+ 5 mg, or 40 + 10 mg or other ranges as set forth below. Cobicistat or a
pharmaceutically acceptable salt thereof may be used in an amount of 50-500 mg,
100-400 mg, 100-300 mg or 150 mg. GS-7340, or a pharmaceutically acceptable
salt thereof, and the cobicistat or pharmaceutically acceptable salt thereof may be
coadministered. A unit dosage form comprising a daily amount of GS-7340 or a
pharmaceutically acceptable salt thereof, and a daily amount of cobicistat or
pharmaceutically acceptable salt thercof may be used. The use may be for the
prophylactic or therapeutic treatment of a viral infection in a human. The virus
may be human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0014] In one embodiment, the invention provides for the use of the compound
(GS-7340 or a pharmaceutically acceptable salt thereof and cobicistat, or a
pharmaceutically acceptable salt thereof, for improving blood levels of GS-7340.
The cobicistat may be coadministered with GS-7340. GS-7340 or a
pharmaceutically acceptable salt thereof, may be used in amounts of 3 mg,

8+3 mg, 10+ 5 mg, 25+ 5 mg, or 40 £ 10 mg or other ranges as set forth below.
Cobicistat or a pharmaceutically acceptable salt thereof may be used in an amount
of 50-500 mg, 100-400 mg, 100-300 mg or 150 mg. GS-7340, or a
pharmaceutically acceptable salt thereof, and the cobicistat or pharmaceutically
acceptable salt thereof may be coadministered. A unit dosage form comprising a
daily amount GS-7340 or a pharmaceutically acceptable salt thereof, and a daily
amount cobicistat or pharmaceutically acceptable salt thereof may be used. The
use may be for the prophylactic or therapeutic treatment of a viral infection in a
human. The virus may be human immunodeficiency virus (HIV) or Hepatitis B

virus (HBV).
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[0015] In one embodiment, the invention provides for a composition comprising a
unit-dosage form of GS-7340 or a pharmaceutically acceptable salt thereof; a
unit-dosage form of cobicistat, or a pharmaceutically acceptable salt thereof; and a
pharmaceutically acceptable carrier or diluent. The composition may include
GS-7340 or a pharmaceutically acceptable salt thereof in amounts of 3 mg,

8+3 mg, 10+ 5 mg, 25+ 5 mg, or 40 £ 10 mg or other ranges as set forth below.
The composition may include cobicistat in amounts of 50-500 mg, 100-400 mg,
100-300 mg or 150 mg. The unit dosage form may be a single daily dosage.
[0016] In one embodiment, the invention provides for a kit comprising: (1)
GS-7340, or a pharmaceutically acceptable salt thereof; (2) cobicistat, or a
pharmaceutically acceptable salt thereof; (3) one or more containers; and (4)
prescribing information regarding administering the GS-7340 or a
pharmaceutically acceptable salt thereof with the cobicistat or the pharmaceutically
acceptable salt thereof. The kit may include GS-7340 or a pharmaceutically
acceptable salt thereof in amounts of 3 mg, 8 £ 3 mg, 10 + 5 mg, 25 + 5 mg, or

40 £ 10 mg or other ranges as set forth below. The kit may include cobicistat in
amounts of 50-500 mg, 100-400 mg, 100-300 mg or 150 mg.

[0017] In one embodiment, the invention provides for a method of treating a viral
infection in a human comprising coadministering GS-7340 with cobicistat, or a
pharmaceutically acceptable salt thereof, wherein the dose of cobicistat
coadministered with the GS-7340 provides a systemic exposure of GS-7340
comparable to the systemic exposure obtainable by administration of a greater dose
of GS-7340 in the absence of cobicistat. GS-7340 or a pharmaceutically
acceptable salt thereof in amounts of 3 mg, 8 £ 3 mg, 10 + 5 mg, 25 + 5 mg, or

40 £ 10 mg or other ranges as set forth below may be coadministered with
cobicistat. Cobicistat in amounts of 50-500 mg, 100-400 mg, 100-300 mg or

150 mg may be coadministered with GS-7340. The virus may be human
immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0018] In one embodiment, the invention provides for a method for inhibiting
activity of a retroviral reverse transcriptase in a human comprising coadministering
GS-7340 with cobicistat, or a pharmaceutically acceptable salt thereof, wherein the

dose of cobicistat coadministered with the GS-7340 provides a systemic exposure
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of GS-7340 comparable to the systemic exposure obtainable by administration of a
greater dose of GS-7340 in the absence of cobicistat. GS-7340 or a
pharmaceutically acceptable salt thereof in amounts of 3 mg, 8 £ 3 mg, 10 + 5 mg,
25 £ 5 mg, or 40 + 10 mg or other ranges as set forth below may be coadministered
with cobicistat. Cobicistat in amounts of 50-500 mg, 100-400 mg, 100-300 mg or
150 mg may be coadministered with GS-7340. The virus may be human
immunodeficiency virus (HIV).

[0019] In one embodiment, the invention provides for the use of the compound
(GS-7340 or a pharmaceutically acceptable salt thereof coadministered with
cobicistat, or a pharmaceutically acceptable salt thereof for the manufacture of a
medicament for treating a viral infection. The invention further provides for the
use of the compound GS-7340 or a pharmaceutically acceptable salt thereof
coadministered with cobicistat, or a pharmaceutically acceptable salt thereof for
the manufacture of a medicament for treating a viral infection in a human.
GS-7340 or a pharmaceutically acceptable salt thereof may be used in a
subtherapeutic amount (or, in some embodiments throughout, in a therapeutic
amount). GS-7340 or a pharmaceutically acceptable salt thereof may be used in
amounts of 3 mg, 8 £ 3 mg, 10 + 5 mg, 25 + 5 mg, or 40 + 10 mg or other ranges
as set forth below. Cobicistat may be used in amounts of 50-500 mg, 100-400 mg,
100-300 mg or 150 mg. Cobicistat may be used in an amount that provides a
systemic exposure of GS-7340 comparable to the systemic exposure obtainable by
administration of a greater dose of GS-7340 in the absence of cobicistat is used in
the manufacture of the medicament. The virus may be human immunodeficiency
virus (HIV) or Hepatitis B virus (HBV).

[0020] In one embodiment, the invention provides for the use of the compound
(GS-7340 or a pharmaceutically acceptable salt thereof coadministered with
cobicistat, or a pharmaceutically acceptable salt thereof for the manufacture of a
medicament for inhibiting activity of a retroviral reverse transcriptase. The
invention further provides for the use of the compound GS-7340 or a
pharmaceutically acceptable salt thereof coadministered with cobicistat, or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament for

inhibiting activity of a retroviral reverse transcriptase in a human. GS-7340 or a
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pharmaceutically acceptable salt thercof may be used in a subtherapeutic amount.
(GGS-7340 or a pharmaceutically acceptable salt thereof may be used in amounts of
3mg, 8+ 3 mg, 10 £ 5 mg, 25 + 5 mg, or 40 = 10 mg or other ranges as set forth
below. Cobicistat may be used in amounts of 50-500 mg, 100-400 mg,

100-300 mg or 150 mg. The cobicistat may be used in an amount that provides a
systemic exposure of GS-7340 comparable to the systemic exposure obtainable by
administration of a greater dose of GS-7340 in the absence of cobicistat is used in
the manufacture of the medicament. The virus may be human immunodeficiency
virus (HIV).

[0021] In one embodiment, the invention provides for the use of cobicistat, or a
pharmaceutically acceptable salt thereof, to prepare a medicament useful for
improving the pharmacokinetics of GS-7340, or a pharmaceutically acceptable salt
thereof, following administration to a human. GS-7340 or a pharmaceutically
acceptable salt thereof may be used in a subtherapeutic amount. GS-7340 or a
pharmaceutically acceptable salt thereof may be used in amounts of 3 mg,

8 £3 mg, 10+ 5 mg, 25+ 5 mg, or 40 + 10 mg or other ranges as set forth below.
Cobicistat may be used in amounts of 50-500 mg, 100-400 mg, 100-300 mg or
150 mg. The cobicistat may be used in an amount that provides a systemic
exposure of GS-7340 comparable to the systemic exposure obtainable by
administration of a greater dose of GS-7340 in the absence of cobicistat is used in
the manufacture of the medicament. The medicament may be used for the
prophylactic or therapeutic treatment of a viral infection in a human. The virus
may be human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0022] In one embodiment, the invention provides for the use of cobicistat, or a
pharmaceutically acceptable salt thereof, to prepare a medicament useful for
improving the pharmacokinetics of {9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinylmethoxy]propyl]adenine},
or a pharmaceutically acceptable salt thereof, following administration to a human.
GS-7340 or a pharmaceutically acceptable salt thereof may be used in a
subtherapeutic amount. {9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethyl]amino]phenoxyphosphinylmethoxy]propyl]adenine},

or a pharmaceutically acceptable salt thereof, may be used in amounts of 3 mg,
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8+3 mg, 10+ 5 mg, 25+ 5 mg, or 40 £ 10 mg or other ranges as set forth herein.
Cobicistat may be used in amounts of 50-500 mg, 100-400 mg, 100-300 mg or
150 mg. The cobicistat may be used in an amount that provides a systemic
exposure of GS-7340 comparable to the systemic exposure obtainable by
administration of a greater dose of GS-7340 in the absence of cobicistat is used in
the manufacture of the medicament. The medicament may be used for the
prophylactic or therapeutic treatment of a viral infection in a human. The virus
may be human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0023] In one embodiment, the invention provides for the use of cobicistat, or a
pharmaceutically acceptable salt thereof; to prepare a medicament for a human
useful for reducing a dose of GS-7340 by about 30-70%, or a pharmaceutically
acceptable salt thereof, upon administration of the cobicistat. The use may be for
the prophylactic or therapeutic treatment of a viral infection in a human. The virus
may be human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0024] In one embodiment, the invention provides for the use of cobicistat, or a
pharmaceutically acceptable salt thereof; to prepare a medicament for a human
useful for reducing a dose of GS-7340 by about 2-4 fold, or a pharmaceutically
acceptable salt thereof, upon administration of the cobicistat. In one embodiment,
the invention provides for the use of cobicistat, or a pharmaceutically acceptable
salt thereof; to prepare a medicament for a human useful for reducing a dose of
GS-7340 by about 3 fold, or a pharmaceutically acceptable salt thereof, upon
administration of the cobicistat. The use may be for the prophylactic or therapeutic
treatment of a viral infection in a human. The virus may be human
immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0025] In one embodiment, the invention provides for a method of treating a viral
infection in a human comprising coadministering 1) GS-7340 or a
pharmaceutically acceptable salt thereof; and 2) cobicistat, or a pharmaceutically
acceptable salt thereof to the human. GS-7340 or a pharmaceutically acceptable
salt thereof is administered in a subtherapeutic amount. The virus may be human

immunodeficiency virus (HIV) or Hepatitis B virus (HBV).
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[0026] In one embodiment, the invention provides for a use of a subtherapeutic
dose of GS-7340 coadministered with cobicistat for treating a viral infection. The
virus may be human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).
[0027] In one embodiment, the invention provides for the use of a subtherapeutic
dose of GS-7340 coadministered with cobicistat for inhibiting retroviral reverse
transcriptase. The virus may be human immunodeficiency virus (HIV).

[0028] In one embodiment, the invention provides for an anti-virus agent(s)
comprising (a) a compound GS-7340 or a pharmaceutically acceptable salt thereof
and (b) cobicistat, or a pharmaceutically acceptable salt therecof. The anti-virus
agent(s) may include GS-7340 or a pharmaceutically acceptable salt thereof may
be used in amounts of 3 mg, 8 £ 3 mg, 10 £ 5 mg, 25 + 5 mg, or 40 £ 10 mg or
other ranges as set forth below. The anti-virus agent(s) may include cobicistat in
amounts of 50-500 mg, 100-400 mg, 100-300 mg or 150 mg. The cobicistat may
be used in an amount that provides a systemic exposure of GS-7340 comparable to
the systemic exposure obtainable by administration of a greater dose of GS-7340 in
the absence of cobicistat is used in the manufacture of the medicament. The
anti-virus agent may further include 200 mg of emtricitabine and 150 mg of
elvitegravir. The anti-virus agent may further include 150 mg cobicistat, 8 or

less mg GS-7340, 150 mg elvitegravir, and 200 mg emtricitabine. The anti-virus
agent may further include 150 mg cobicistat, 250r less mg GS-7340, 150 mg
elvitegravir, and 200 mg emtricitabine. The anti-virus agent may further include
150 mg cobicistat, 10 or less mg GS-7340, 150 mg elvitegravir, and 200 mg
emtricitabine. The anti-virus agent may include 150 mg cobicistat, 8 mg GS-7340,
150 mg elvitegravir, and 200 mg emtricitabine. The anti-virus agent may include
150 mg cobicistat, 10 mg GS-7340, 150 mg elvitegravir, and 200 mg emtricitabine.
[0029] In one embodiment, the invention provides for a unit-dosage of GS-7340
or a pharmaceutically acceptable salt thereof and cobicistat, or a pharmaceutically
acceptable salt thereof, wherein the unit-dosage is a daily dose. GS-7340 may be
present in a subtherapeutic amount. The unit-dosage may further include 150 mg
cobicistat, 8 or less mg GS-7340, 150 mg elvitegravir, and 200 mg emtricitabine.
The unit-dosage may further include 150 mg cobicistat, 250r less mg GS-7340,

150 mg elvitegravir, and 200 mg emtricitabine. The unit-dosage may further
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include 150 mg cobicistat, 10 or less mg GS-7340, 150 mg elvitegravir, and

200 mg emtricitabine. The unit-dosage may include 150 mg cobicistat, 10 mg
GS-7340, 150 mg elvitegravir, and 200 mg emtricitabine.

[0030] In one embodiment, the invention provides the use of cobicistat, or a
pharmaceutically acceptable salt thereof, to prepare a medicament useful for
improving the pharmacokinetics of {9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinylmethoxy]propyl]adenine},
or a pharmaceutically acceptable salt thereof, following administration to a human.
The medicament may be used for the prophylactic or therapeutic treatment of a
viral infection in a human. The virus may be, e.g., human immunodeficiency virus
(HIV) or Hepatitis B virus (HBV).

[0031] In one embodiment, the invention provides cobicistat for use in improving
the pharmacokinetics of {9-[(R)-2-[[(S)-[[(S)-1-

(isopropoxycarbonyl)ethyl Jamino]phenoxyphosphinyl Jmethoxy]propyl]adenine}
or a pharmaceutically acceptable salt thereof, following administration to a human.
The use may be for the prophylactic or therapeutic treatment of a viral infection in
a human. The virus may be human immunodeficiency virus (HIV) or Hepatitis B
virus (HBV).

[0032] In one embodiment, the invention provides a kit comprising:

(D) {9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinylmethoxy]propyl]adenine},
or a pharmaceutically acceptable salt thereof; (2) cobicistat, or a pharmaceutically
acceptable salt thereof; (3) one or more containers; and (4) prescribing information
regarding administering the {9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine}
or a pharmaceutically acceptable salt thereof with the cobicistat or a
pharmaceutically acceptable salt thereof.

[0033] In one embodiment, the invention provides a kit comprising: (1) a unit
dosage form comprising 5-100 mg of {9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinylmethoxy]propyl]adenine},
or a pharmaceutically acceptable salt thereof; (2) a unit dosage form comprising

150 mg cobicistat, or a pharmaceutically acceptable salt thereof; (3) one or more
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containers; and (4) prescribing information regarding administering the
{9-[(R)-2-[[(S)-[[(S)-1-

(isopropoxycarbonyl)ethyl Jamino]phenoxyphosphinyl Jmethoxy]propyl]adenine}
or a pharmaceutically acceptable salt thereof with cobicistat or a pharmaceutically
acceptable salt thereof.

[0034] In one embodiment, the invention provides a use of {9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethyl Jamino]phenoxyphosphinyl Jmethoxy]propyl]adenine}
or its pharmaceutically acceptable salt for the manufacture of a medicament for
inhibiting activity of a retroviral reverse transcriptase in a human, comprising
administering GS-7340 or a pharmaceutically acceptable salt thereof, and
cobicistat, or a pharmaceutically acceptable salt thereof to the human. The virus
may be human immunodeficiency virus (HIV).

[0035] In one embodiment, the invention provides {9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine}
or its pharmaceutically acceptable salt; and cobicistat, or a pharmaceutically
acceptable salt thereof; for use in inhibiting activity of a retroviral reverse
transcriptase in a human.

[0036] In one embodiment, the invention provides a use of cobicistat, or a
pharmaceutically acceptable salt thereof, to prepare a medicament for a human
useful for reducing a dose between about 30-70% of {9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethyl Jamino]phenoxyphosphinyl Jmethoxy]propyl]adenine}
or a pharmaceutically acceptable salt thereof, upon administration of the cobicistat.
The medicament may be used for the prophylactic or therapeutic treatment of a
viral infection in a human. The virus may be human immunodeficiency virus
(HIV) or Hepatitis B virus (HBV).

[0037] In one embodiment, the invention provides the use of {9-[(R)-2-[[(S)-[[(S)-
1-(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl]methoxy]propyl]adenine}
or a pharmaceutically acceptable salt thereof; and cobicistat or a pharmaceutically
acceptable salt thereof for the prophylactic or therapeutic treatment of a viral
infection in a human. The use may be for the prophylactic or therapeutic treatment
of a viral infection in a human. The virus may be human immunodeficiency virus

(HIV) or Hepatitis B virus (HBV).
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[0038] In one embodiment, the invention provides an anti-viral agent(s)
comprising (a) {9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine}
or a pharmaceutically acceptable salt thereof, which is used in combination with
(b) cobicistat or a pharmaceutically acceptable salt thereof for use in the
prophylactic or therapeutic treatment of a viral infection in a human.

[0039] It has also been determined that the systemic exposure to tenofovir in
humans improves when tenofovir is administered with cobicistat. When
administered with cobicistat, tenofovir was calculated to have a systemic exposure
equivalent 3 to 4 fold higher than a dose of tenofovir alone.

[0040] In one embodiment, the invention provides for the use of the compound
tenofovir or a pharmaceutically acceptable salt thereof and cobicistat, or a
pharmaceutically acceptable salt thereof, for the prophylactic or therapeutic
treatment of a viral infection in a human. Tenofovir may be used in amounts of
less than 300 mg, 200 mg or less and 100 mg or less. Cobicistat may be used in
amounts of 50-500 mg, 100-400 mg, 100-300 mg, and 150 mg. The tenofovir or a
pharmaceutically acceptable salt thereof, and the cobicistat or pharmaceutically
acceptable salt thereof may be coadministered. The use may provide a unit dosage
form comprising a daily amount tenofovir or a pharmaceutically acceptable salt
thereof, and a daily amount cobicistat or pharmaceutically acceptable salt thereof is
administered. The virus may be human immunodeficiency virus (HIV).

[0041] In one embodiment, the invention provides for a composition comprising a
unit-dosage form of tenofovir or a pharmaceutically acceptable salt thereof; a
unit-dosage form of cobicistat, or a pharmaceutically acceptable salt thereof; and a
pharmaceutically acceptable carrier or diluent. Tenofovir may be present in the
composition in amounts of less than 300 mg, 200 mg or less and 100 mg or less.
Cobicistat may be used in amounts of 50-500 mg, 100-400 mg, 100-300 mg,

and 150 mg.

[0042] In one embodiment, the invention provides for a kit that includes (1)
tenofovir, or a pharmaceutically acceptable salt thereof; (2) cobicistat, or a
pharmaceutically acceptable salt thereof; (3) one or more containers; and (4)

prescribing information regarding administering the tenofovir or a
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pharmaceutically acceptable salt thereof with the cobicistat or the pharmaceutically
acceptable salt thereof. Tenofovir may be present in the kit in amounts of less than
300 mg, 200 mg or less and 100 mg or less. Cobicistat may be used in amounts of
50-500 mg, 100-400 mg, 100-300 mg, and 150 mg.

[0043] In one embodiment, the invention provides for a method of treating a viral
infection in a human that includes coadministering tenofovir with cobicistat, or a
pharmaceutically acceptable salt thereof, wherein the dose of cobicistat
coadministered with the tenofovir provides a systemic exposure of tenofovir
comparable to the systemic exposure obtainable by administration of a greater dose
of tenofovir in the absence of cobicistat. Tenofovir may be administered in
amounts of less than 300 mg, 200 mg or less and 100 mg or less. Cobicistat may
be administered in amounts of 50-500 mg, 100-400 mg, 100-300 mg, and 150 mg.
The virus may be human immunodeficiency virus (HIV) or Hepatitis B

virus (HBV).

[0044] In one embodiment, the invention provides for a method for inhibiting
activity of a retroviral reverse transcriptase in a human comprising coadministering
tenofovir with cobicistat, or a pharmaceutically acceptable salt thereof, wherein the
dose of tenofovir coadministered with the cobicistat provides a systemic exposure
of tenofovir comparable to the systemic exposure obtainable by administration of a
greater dose of tenofovir in the absence of cobicistat. Tenofovir may be
coadministered in amounts of less than 300 mg, 200 mg or less and 100 mg or less.
Cobicistat may be coadministered in amounts of 50-500 mg, 100-400 mg,

100-300 mg, and 150 mg. The virus may be human immunodeficiency

virus (HIV)

[0045] In one embodiment, the invention provides for the use of the compound
tenofovir or a pharmaceutically acceptable salt thereof coadministered with
cobicistat, or a pharmaceutically acceptable salt thereof for the manufacture of a
medicament for treating a viral infection. The medicament may be used for the
prophylactic or therapeutic treatment of a viral infection in a human. The virus
may be human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0046] In one embodiment, the invention provides for the use of the compound

tenofovir or a pharmaceutically acceptable salt thereof coadministered with
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cobicistat, or a pharmaceutically acceptable salt thereof for the manufacture of a
medicament for treating a viral infection in a human. The tenofovir or a
pharmaceutically acceptable salt thereof may be used in a subtherapeutic amount
(or, in some embodiments throughout, in a therapeutic amount). Tenofovir may be
administered in amounts of less than 300 mg, 200 mg or less and 100 mg or less.
The cobicistat may be administered in an amount that provides a systemic
exposure of tenofovir comparable to the systemic exposure obtainable by
administration of a greater dose of tenofovir in the absence of cobicistat is used in
the manufacture of the medicament. Cobicistat in an amount of 150 mg may be
used in the manufacture of the medicament. The medicament may be used for the
prophylactic or therapeutic treatment of a viral infection in a human. The virus
may be human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0047] In one embodiment, the invention provides for the use of the compound
tenofovir or a pharmaceutically acceptable salt thereof coadministered with
cobicistat, or a pharmaceutically acceptable salt thereof for the manufacture of a
medicament for inhibiting activity of a retroviral reverse transcriptase. The
medicament may be used for the prophylactic or therapeutic treatment of a viral
infection in a human. The virus may be human immunodeficiency virus (HIV) or
Hepatitis B virus (HBV).

[0048] In one embodiment, the invention provides for use of the compound
tenofovir or a pharmaceutically acceptable salt thereof coadministered with
cobicistat, or a pharmaceutically acceptable salt thereof for the manufacture of a
medicament for inhibiting activity of a retroviral reverse transcriptase in a human.
The tenofovir or a pharmaceutically acceptable salt thereof may be used in a
subtherapeutic amount. Tenofovir may be used in amounts of less than 300 mg,
200 mg or less and 100 mg or less. The cobicistat may be coadministered in an
amount that provides a systemic exposure of tenofovir comparable to the systemic
exposure obtainable by administration of a greater dose of tenofovir in the absence
of cobicistat is used in the manufacture of the medicament. Cobicistat in an
amount of 150 mg may be coadministered. The medicament may be used for the
prophylactic or therapeutic treatment of a viral infection in a human. The virus

may be human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).
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[0049] In one embodiment, the invention provides for the use of cobicistat, or a
pharmaceutically acceptable salt thereof, to prepare a medicament useful for
improving the pharmacokinetics of tenofovir, or a pharmaceutically acceptable salt
thereof, following administration to a human. The tenofovir or a pharmaceutically
acceptable salt thereof may be used in a subtherapeutic amount. Tenofovir or a
pharmaceutically acceptable salt thereof, may be coadministered to the human in
an amount of 100 mg or less, 200 mg or less or in amount less than 300 mg.
Cobicistat may be used in an amount that provides a systemic exposure of
tenofovir comparable to the systemic exposure obtainable by administration of a
greater dose of tenofovir in the absence of cobicistat is used in the manufacture of
the medicament. Cobicistat in an amount 150 mg may be used to prepare the
medicament. The medicament may be used for the prophylactic or therapeutic
treatment of a viral infection in a human. The virus may be human
immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0050] In one embodiment, the invention provides for the use of cobicistat, or a
pharmaceutically acceptable salt thereof; to prepare a medicament for a human
useful for reducing a dose of tenofovir by about 30-70%, or a pharmaceutically
acceptable salt thereof, upon administration of the cobicistat. The medicament
may be used for the prophylactic or therapeutic treatment of a viral infection in a
human. The virus may be human immunodeficiency virus (HIV) or Hepatitis B
virus (HBV).

[0051] In one embodiment, the invention provides for the use of cobicistat, or a
pharmaceutically acceptable salt thereof; to prepare a medicament for a human
useful for reducing a dose of tenofovir by about 2 to 4 fold, or a pharmaceutically
acceptable salt thereof, upon administration of the cobicistat. In one embodiment,
the invention provides for the use of cobicistat, or a pharmaceutically acceptable
salt thereof; to prepare a medicament for a human useful for reducing a dose of
tenofovir by about 3-fold, or a pharmaceutically acceptable salt thereof, upon
administration of the cobicistat. The medicament may be used for the prophylactic
or therapeutic treatment of a viral infection in a human. The virus may be human

immunodeficiency virus (HIV) or Hepatitis B virus (HBV).
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[0052] In one embodiment, the invention provides for a method of treating a viral
infection in a human comprising coadministering 1) tenofovir or a
pharmaceutically acceptable salt thereof; and 2) cobicistat, or a pharmaceutically
acceptable salt thereof to the human. The tenofovir or a pharmaceutically
acceptable salt thereof may be administered in a subtherapeutic amount. The virus
may be human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0053] In one embodiment, the invention provides for a use of a subtherapeutic
dose of tenofovir coadministered with cobicistat for treating a viral infection. The
virus may be human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).
[0054] In one embodiment, the invention provides for a use of a subtherapeutic
dose of tenofovir coadministered with cobicistat for inhibiting retroviral reverse
transcriptase. The virus may be human immunodeficiency virus (HIV).

[0055] In one embodiment, the invention provides for an anti-virus agent(s)
comprising (a) a compound tenofovir or a pharmaceutically acceptable salt thercof
and (b) cobicistat, or a pharmaceutically acceptable salt thercof. The tenofovir
may be present in the anti-virus agent(s) in a subtherapeutic amount. The tenofovir
may be present in the anti-virus agent(s) in an amount of 100 mg or less, 200 mg or
less or less than 300 mg. The cobicistat coadministered with the tenofovir may be
present in the anti-virus agent(s) in an amount that provides a systemic exposure of
tenofovir comparable to the systemic exposure obtainable by administration of a
greater dose of tenofovir in the absence of cobicistat. The anti-virus agent may
further include cobicistat in an amount of 150 mg. The anti-virus agent may
further include 200 mg of emtricitabine and 150 mg of elvitegravir. The anti-virus
agent may include 150 mg cobicistat, 100 or less mg tenofovir, 150 mg
clvitegravir, and 200 mg emtricitabine. The anti-virus agent may include 150 mg
cobicistat, 200 or less mg tenofovir, 150 mg elvitegravir, and 200 mg
emtricitabine. The anti-virus agent may include 150 mg cobicistat, less than

300 mg tenofovir, 150 mg elvitegravir, and 200 mg emtricitabine. The anti-virus
agent may include 150 mg cobicistat, 50 mg tenofovir, 150 mg elvitegravir, and
200 mg emtricitabine. The virus may be human immunodeficiency virus (HIV) or

Hepatitis B virus (HBV).
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[0056] In one embodiment, the invention provides for a unit-dosage of tenofovir
or a pharmaceutically acceptable salt thereof and cobicistat, or a pharmaceutically
acceptable salt thereof, wherein the unit-dosage is a daily dose. Tenofovir may be
present in a subtherapeutic amount. The unit-dosage may include 100 mg or less,
200 mg or less or less than 300 mg of tenofovir. The unit-dosage may include an
amount of cobicistat that provides a systemic exposure of tenofovir comparable to
the systemic exposure obtainable by administration of a greater dose of tenofovir
in the absence of cobicistat. The unit-dosage may include 150 mg of cobicistat.
The virus may be human immunodeficiency virus (HIV) or Hepatitis B

virus (HBV).

[0057] Also described is a hemifumarate form of 9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethyl Jamino]phenoxyphosphinyljmethoxy]propyl]adenine.
The name for 9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine
(GS-7340) is tenofovir alafenamide. The hemifumarate form of tenofovir
alafenamide is also referred to herein as tenofovir alafenamide hemifumarate.
[0058] In one embodiment of the invention is provided tenofovir alafenamide
hemifumarate, especially in combination with cobicistat and/or with other an
additional therapeutic agent or agents.

[0059] In another embodiment is provided tenofovir alafenamide hemifumarate,
wherein the ratio of fumaric acid to tenofovir alafenamide is 0.5 £ 0.1, or

0.5+ 0.05, or 0.5+ 0.01, or about 0.5.

[0060] In one embodiment is provided tenofovir alafenamide hemifumarate in a
solid form.

[0061] In one embodiment is provided tenofovir alafenamide hemifumarate that
has an X-ray powder diffraction (XRPD) pattern having 2theta values of 6.9 +0.2°
and 8.6 + 0.2°. In another embodiment is provided tenofovir alafenamide
hemifumarate wherein the XRPD pattern comprises 2theta values of 6.9 = 0.2°,
8.6+0.2°,11.0+0.2°,15.9+0.2°, and 20.2 £ 0.2°.

[0062] In one embodiment is provided tenofovir alafenamide hemifumarate that
has a differential scanning calorimetry (DSC) onset endotherm of 131 £2 °C, or
131+1 °C.
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[0063] In one embodiment is provided a pharmaceutical composition comprising
tenofovir alafenamide hemifumarate and a pharmaceutically acceptable excipient.
In another embodiment is provided the pharmaceutical composition, further
comprising an additional therapeutic agent. In a further embodiment, the
additional therapeutic agent is selected from the group consisting of human
immunodeficiency virus (HIV) protease inhibiting compounds, HIV nonnucleoside
inhibitors of reverse transcriptase, HIV nucleoside inhibitors of reverse
transcriptase, HI'V nucleotide inhibitors of reverse transcriptase, HIV integrase
inhibitors, CCRS5 inhibitors, and additional protease inhibiting compounds.
[0064] In one embodiment is provided a method for treating a human
immunodeficiency virus (HIV) infection comprising administering to a subject in
need thereof a therapeutically effective amount of tenofovir alafenamide
hemifumarate. In another embodiment is provided a method for treating an HIV
infection comprising administering to a subject in need thereof a therapeutically
effective amount of a pharmaceutical composition comprising tenofovir
alafenamide hemifumarate. In a further embodiment, the method comprises
administering to the subject one or more additional therapeutic agents selected
from the group consisting of HIV protease inhibiting compounds, HIV
nonnucleoside inhibitors of reverse transcriptase, HIV nucleoside inhibitors of
reverse transcriptase, HIV nucleotide inhibitors of reverse transcriptase, HIV
integrase inhibitors, CCRS inhibitors, and additional protease inhibiting
compounds.

[0065] In one embodiment is provided a method for treating a hepatitis B virus
(HBV) infection comprising administering to a subject in need thereof a
therapeutically effective amount of tenofovir alafenamide hemifumarate. In
another embodiment is provided a method for treating an HBV infection
comprising administering to a subject in need thereof a therapeutically effective
amount of the pharmaceutical composition comprising tenofovir alafenamide
hemifumarate.

[0066] In one embodiment is provided a method for preparing a pharmaceutical
composition comprising combining tenofovir alafenamide hemifumarate and a

pharmaceutically acceptable excipient to provide the pharmaceutical composition.
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[0067] In one embodiment is provided tenofovir alafenamide hemifumarate for
use in medical therapy.

[0068] In one embodiment is provided the use of tenofovir alafenamide
hemifumarate for the prophylactic or therapeutic treatment of an HIV infection. In
another embodiment is provided the use of tenofovir alafenamide hemifumarate to
treat an HIV infection. In a further embodiment is provided the use of tenofovir
alafenamide hemifumarate for the preparation or manufacture of a medicament for
the treatment of an HIV infection. In another further embodiment is provided
tenofovir alafenamide hemifumarate for use in treating an HIV infection.

[0069] In one embodiment is provided the use of tenofovir alafenamide
hemifumarate for the prophylactic or therapeutic treatment of an HBV infection.
In another embodiment is provided the use of tenofovir alafenamide hemifumarate
to treat an HBV infection. In a further embodiment is provided the use of
tenofovir alafenamide hemifumarate for the preparation or manufacture of a
medicament for the treatment of an HBV infection. In another further embodiment
is provided tenofovir alafenamide hemifumarate for use in treating an

HBYV infection.

[0070] In some embodiments of the invention, the methods of treating and the like
comprise administration of multiple daily doses. In other embodiments, the
methods of treating and the like comprise administration of a single daily dose.
[0071] In one embodiment, the invention provides for the use of tenofovir
alafenamide hemifumarate and cobicistat, or a pharmaceutically acceptable salt
thereof, for the prophylactic or therapeutic treatment of a viral infection in a
human. The cobicistat may be coadministered with tenofovir alafenamide
hemifumarate. Tenofovir alafenamide hemifumarate may be used in amounts of
3mg, 8+ 3 mg, 10 £ 5 mg, 25 + 5 mg, or 40 = 10 mg or other ranges as set forth
below. Cobicistat or a pharmaceutically acceptable salt thereof may be used in an
amount of 50-500 mg, 100-400 mg, 100-300 mg or 150 mg. Tenofovir
alafenamide hemifumarate and cobicistat or pharmaceutically acceptable salt
thereof may be coadministered. A unit dosage form comprising a daily amount of

tenofovir alafenamide hemifumarate, and a daily amount of cobicistat or
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pharmaceutically acceptable salt thercof may be used. The virus may be human
immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0072] In one embodiment, the invention provides for the use tenofovir
alafenamide hemifumarate and cobicistat, or a pharmaceutically acceptable salt
thereof, for improving the pharmacokinetics of tenofovir alafenamide
hemifumarate. Cobicistat may be coadministered with tenofovir alafenamide
hemifumarate. Tenofovir alafenamide hemifumarate may be used in amounts of
3mg, 8+ 3 mg, 10 £ 5 mg, 25 + 5 mg, or 40 = 10 mg or other ranges as set forth
below. Cobicistat or a pharmaceutically acceptable salt thereof may be used in an
amount of 50-500 mg, 100-400 mg, 100-300 mg or 150 mg. Tenofovir
alafenamide hemifumarate and cobicistat, or pharmaceutically acceptable salt
thereof, may be coadministered. A unit dosage form comprising a daily amount of
tenofovir alafenamide hemifumarate, and a daily amount of cobicistat or
pharmaceutically acceptable salt thercof may be used. The use may be for the
prophylactic or therapeutic treatment of a viral infection in a human. The virus
may be human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0073] In one embodiment, the invention provides for the use of tenofovir
alafenamide hemifumarate and cobicistat, or a pharmaceutically acceptable salt
thereof, for improving the Cy,.x of tenofovir alafenamide hemifumarate. The
cobicistat may be coadministered with tenofovir alafenamide hemifumarate.
Tenofovir alafenamide hemifumarate may be used in amounts of 3 mg, 8 + 3 mg,
10 £ 5 mg, 25 + 5 mg, or 40 = 10 mg or other ranges as set forth below. Cobicistat
or a pharmaceutically acceptable salt thereof may be used in an amount of

50-500 mg, 100-400 mg, 100-300 mg or 150 mg. Tenofovir alafenamide
hemifumarate and cobicistat, or pharmaceutically acceptable salt thereof, may be
coadministered. A unit dosage form comprising a daily amount of tenofovir
alafenamide hemifumarate, and a daily amount of cobicistat, or a pharmaceutically
acceptable salt thereof, may be used. The use may be for the prophylactic or
therapeutic treatment of a viral infection in a human. The virus may be human
immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0074] In one embodiment, the invention provides for the use of tenofovir

alafenamide hemifumarate and cobicistat, or a pharmaceutically acceptable salt
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thereof, for improving blood levels of tenofovir alafenamide hemifumarate. The
cobicistat may be coadministered with tenofovir alafenamide hemifumarate.
Tenofovir alafenamide hemifumarate may be used in amounts of 3 mg, 8 + 3 mg,
10 = 5 mg, 25 = 5 mg, or 40 £ 10 mg or other ranges as set forth below.
Cobicistat, or a pharmaceutically acceptable salt thereof, may be used in an amount
of 50-500 mg, 100-400 mg, 100-300 mg or 150 mg. Tenofovir alafenamide
hemifumarate and cobicistat, or a pharmaceutically acceptable salt thereof, may be
coadministered. A unit dosage form comprising a daily amount tenofovir
alafenamide hemifumarate, and a daily amount cobicistat, or a pharmaceutically
acceptable salt thereof, may be used. The use may be for the prophylactic or
therapeutic treatment of a viral infection in a human. The virus may be human
immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0075] In one embodiment, the invention provides for a composition comprising a
unit-dosage form of tenofovir alafenamide hemifumarate; a unit-dosage form of
cobicistat, or a pharmaceutically acceptable salt thereof; and a pharmaceutically
acceptable carrier or diluent. The composition may include tenofovir alafenamide
hemifumarate in amounts of 3 mg, 8 + 3 mg, 10 = 5 mg, 25 £ 5 mg, or 40 = 10 mg
or other ranges as set forth below. The composition may include cobicistat in
amounts of 50-500 mg, 100-400 mg, 100-300 mg or 150 mg. The unit-dosage
form may be a single daily dosage.

[0076] In one embodiment, the invention provides for a kit comprising: (1)
tenofovir alafenamide hemifumarate; (2) cobicistat, or a pharmaceutically
acceptable salt thereof; (3) one or more containers; and (4) prescribing information
regarding administering the tenofovir alafenamide hemifumarate with the
cobicistat, or the pharmaceutically acceptable salt thereof. The kit may include
tenofovir alafenamide hemifumarate in amounts of 3 mg, 8 £ 3 mg, 10 + 5 mg,

25 + 5 mg, or 40 £+ 10 mg or other ranges as set forth below. The kit may include
cobicistat in amounts of 50-500 mg, 100-400 mg, 100-300 mg or 150 mg.

[0077] In one embodiment, the invention provides for a method of treating a viral
infection in a human comprising coadministering tenofovir alafenamide
hemifumarate with cobicistat, or a pharmaceutically acceptable salt thereof,

wherein the dose of cobicistat coadministered with the tenofovir alafenamide
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hemifumarate provides a systemic exposure of tenofovir alafenamide
hemifumarate comparable to the systemic exposure obtainable by administration of
a greater dose of tenofovir alafenamide hemifumarate in the absence of cobicistat.
Tenofovir alafenamide hemifumarate in amounts of 3 mg, 8 + 3 mg, 10 £ 5 mg,

25 £ 5 mg, or 40 + 10 mg or other ranges as set forth below may be coadministered
with cobicistat. Cobicistat in amounts of 50-500 mg, 100-400 mg, 100-300 mg or
150 mg may be coadministered with tenofovir alafenamide hemifumarate. The
virus may be human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).
[0078] In one embodiment, the invention provides for a method for inhibiting
activity of a retroviral reverse transcriptase in a human comprising coadministering
tenofovir alafenamide hemifumarate with cobicistat, or a pharmaceutically
acceptable salt thereof, wherein the dose of cobicistat coadministered with the
tenofovir alafenamide hemifumarate provides a systemic exposure of tenofovir
alafenamide hemifumarate comparable to the systemic exposure obtainable by
administration of a greater dose of tenofovir alafenamide hemifumarate in the
absence of cobicistat. Tenofovir alafenamide hemifumarate or a pharmaceutically
acceptable salt thereof in amounts of 3 mg, 8 £ 3 mg, 10 + 5 mg, 25 + 5 mg, or

40 £ 10 mg or other ranges as set forth below may be coadministered with
cobicistat. Cobicistat in amounts of 50-500 mg, 100-400 mg, 100-300 mg or

150 mg may be coadministered with tenofovir alafenamide hemifumarate. The
virus may be human immunodeficiency virus (HIV).

[0079] In one embodiment, the invention provides for the use of tenofovir
alafenamide hemifumarate coadministered with cobicistat, or a pharmaceutically
acceptable salt thereof for the manufacture of a medicament for treating a viral
infection. The invention further provides for the use of tenofovir alafenamide
hemifumarate coadministered with cobicistat, or a pharmaceutically acceptable salt
thereof for the manufacture of a medicament for treating a viral infection in a
human. Tenofovir alafenamide hemifumarate may be used in a subtherapeutic
amount (or, in some embodiments throughout, in a therapeutic amount). Tenofovir
alafenamide hemifumarate may be used in amounts of 3 mg, 8 £ 3 mg, 10 + 5 mg,
25 + 5 mg, or 40 = 10 mg or other ranges as set forth below. Cobicistat may be
used in amounts of 50-500 mg, 100-400 mg, 100-300 mg or 150 mg. Cobicistat
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may be used in an amount that provides a systemic exposure of tenofovir
alafenamide hemifumarate comparable to the systemic exposure obtainable by
administration of a greater dose of tenofovir alafenamide hemifumarate in the
absence of cobicistat in the manufacture of the medicament. The virus may be
human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0080] In one embodiment, the invention provides for the use of tenofovir
alafenamide hemifumarate coadministered with cobicistat, or a pharmaceutically
acceptable salt thereof for the manufacture of a medicament for inhibiting activity
of a retroviral reverse transcriptase. The invention further provides for the use of
tenofovir alafenamide hemifumarate coadministered with cobicistat, or a
pharmaceutically acceptable salt thereof, for the manufacture of a medicament for
inhibiting activity of a retroviral reverse transcriptase in a human. Tenofovir
alafenamide hemifumarate may be used in a subtherapeutic amount. Tenofovir
alafenamide hemifumarate may be used in amounts of 3 mg, 8 £ 3 mg, 10 + 5 mg,
25 + 5 mg, or 40 = 10 mg or other ranges as set forth below. Cobicistat may be
used in amounts of 50-500 mg, 100-400 mg, 100-300 mg or 150 mg. Cobicistat
may be used in an amount that provides a systemic exposure of tenofovir
alafenamide hemifumarate comparable to the systemic exposure obtainable by
administration of a greater dose of tenofovir alafenamide hemifumarate in the
absence of cobicistat in the manufacture of the medicament. The virus may be
human immunodeficiency virus (HIV).

[0081] In one embodiment, the invention provides for the use of cobicistat, or a
pharmaceutically acceptable salt thereof, to prepare a medicament useful for
improving the pharmacokinetics of tenofovir alafenamide hemifumarate following
administration to a human. Tenofovir alafenamide hemifumarate may be used in a
subtherapeutic amount. Tenofovir alafenamide hemifumarate may be used in
amounts of 3 mg, 8 £ 3 mg, 10 + 5 mg, 25 + 5 mg, or 40 + 10 mg or other ranges
as set forth below. Cobicistat may be used in amounts of 50-500 mg, 100-400 mg,
100-300 mg or 150 mg. Cobicistat may be used in an amount that provides a
systemic exposure of tenofovir alafenamide hemifumarate comparable to the
systemic exposure obtainable by administration of a greater dose of tenofovir

alafenamide hemifumarate in the absence of cobicistat in the manufacture of the
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medicament. The medicament may be used for the prophylactic or therapeutic
treatment of a viral infection in a human. The virus may be human
immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0082] In one embodiment, the invention provides for the use of cobicistat, or a
pharmaceutically acceptable salt thereof; to prepare a medicament for a human
useful for reducing a dose of tenofovir alafenamide hemifumarate by about
30-70% upon administration of the cobicistat. The use may be for the prophylactic
or therapeutic treatment of a viral infection in a human. The virus may be human
immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0083] In one embodiment, the invention provides for the use of cobicistat, or a
pharmaceutically acceptable salt thereof; to prepare a medicament for a human
useful for reducing a dose of tenofovir alafenamide hemifumarate by about

2-4 fold upon administration of the cobicistat. In one embodiment, the invention
provides for the use of cobicistat, or a pharmaceutically acceptable salt thereof; to
prepare a medicament for a human useful for reducing a dose of tenofovir
alafenamide hemifumarate by about 3 fold upon administration of the cobicistat.
The use may be for the prophylactic or therapeutic treatment of a viral infection in
a human. The virus may be human immunodeficiency virus (HIV) or Hepatitis B
virus (HBV).

[0084] In one embodiment, the invention provides for a method of treating a viral
infection in a human comprising coadministering 1) tenofovir alafenamide
hemifumarate; and 2) cobicistat, or a pharmaceutically acceptable salt thereof, to
the human. Tenofovir alafenamide hemifumarate is administered in a
subtherapeutic amount. The virus may be human immunodeficiency virus (HIV)
or Hepatitis B virus (HBV).

[0085] In one embodiment, the invention provides for a use of a subtherapeutic
dose of tenofovir alafenamide hemifumarate coadministered with cobicistat for
treating a viral infection. The virus may be human immunodeficiency virus (HIV)
or Hepatitis B virus (HBV).

[0086] In one embodiment, the invention provides for the use of a subtherapeutic

dose of tenofovir alafenamide hemifumarate coadministered with cobicistat for
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inhibiting retroviral reverse transcriptase. The virus may be human
immunodeficiency virus (HIV)

[0087] In one embodiment, the invention provides for an anti-virus agent(s)
comprising (a) tenofovir alafenamide hemifumarate and (b) cobicistat, or a
pharmaceutically acceptable salt thereof. The anti-virus agent(s) may include
tenofovir alafenamide hemifumarate in amounts of 3 mg, 8 £ 3 mg, 10 + 5 mg,
25 + 5 mg, or 40 £ 10 mg or other ranges as set forth below. The anti-virus
agent(s) may include cobicistat in amounts of 50-500 mg, 100-400 mg,

100-300 mg or 150 mg. The cobicistat may be used in an amount that provides a
systemic exposure of tenofovir alafenamide hemifumarate comparable to the
systemic exposure obtainable by administration of a greater dose of tenofovir
alafenamide hemifumarate in the absence of cobicistat in the manufacture of the
medicament. The anti-virus agent may further include 200 mg of emtricitabine and
150 mg of elvitegravir. The anti-virus agent may further include 150 mg
cobicistat, 8 or less mg tenofovir alafenamide hemifumarate, 150 mg elvitegravir,
and 200 mg emtricitabine. The anti-virus agent may further include 150 mg
cobicistat, 25 or less mg tenofovir alafenamide hemifumarate, 150 mg elvitegravir,
and 200 mg emtricitabine. The anti-virus agent may further include 150 mg
cobicistat, 10 or less mg tenofovir alafenamide hemifumarate, 150 mg elvitegravir,
and 200 mg emtricitabine. The anti-virus agent may include 150 mg cobicistat,

8 mg tenofovir alafenamide hemifumarate, 150 mg elvitegravir, and 200 mg
emtricitabine. The anti-virus agent may include 150 mg cobicistat, 10 mg
tenofovir alafenamide hemifumarate, 150 mg elvitegravir, and 200 mg
emtricitabine.

[0088] In one embodiment, the invention provides for a unit-dosage of tenofovir
alafenamide hemifumarate and cobicistat, or a pharmaceutically acceptable salt
thereof, wherein the unit-dosage is a daily dose. Tenofovir alafenamide
hemifumarate may be present in a subtherapeutic amount. The unit-dosage may
further include 150 mg cobicistat, 8 or less mg tenofovir alafenamide
hemifumarate, 150 mg elvitegravir, and 200 mg emtricitabine. The unit-dosage
may further include 150 mg cobicistat, 250r less mg tenofovir alafenamide

hemifumarate, 150 mg elvitegravir, and 200 mg emtricitabine. The unit-dosage
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may further include 150 mg cobicistat, 10 or less mg tenofovir alafenamide
hemifumarate, 150 mg elvitegravir, and 200 mg emtricitabine. The unit-dosage
may include 150 mg cobicistat, 10 mg tenofovir alafenamide hemifumarate,

150 mg elvitegravir, and 200 mg emtricitabine.

[0089] In one embodiment, the invention provides the use of cobicistat, or a
pharmaceutically acceptable salt thereof, to prepare a medicament useful for
improving the pharmacokinetics of tenofovir alafenamide hemifumarate following
administration to a human. The medicament may be used for the prophylactic or
therapeutic treatment of a viral infection in a human. The virus may be human
immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0090] In one embodiment, the invention provides cobicistat for use in improving
the pharmacokinetics of tenofovir alafenamide hemifumarate following
administration to a human. The use may be for the prophylactic or therapeutic
treatment of a viral infection in a human. The virus may be human
immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0091] In one embodiment, the invention provides a kit comprising: (1) tenofovir
alafenamide hemifumarate; (2) cobicistat, or a pharmaceutically acceptable salt
thereof; (3) one or more containers; and (4) prescribing information regarding
administering the tenofovir alafenamide hemifumarate with the cobicistat or a
pharmaceutically acceptable salt thereof.

[0092] In one embodiment, the invention provides a kit comprising: (1) a unit
dosage form comprising 5-100 mg of tenofovir alafenamide hemifumarate; (2) a
unit dosage form comprising 150 mg cobicistat, or a pharmaceutically acceptable
salt thereof; (3) one or more containers; and (4) prescribing information regarding
administering the tenofovir alafenamide hemifumarate with cobicistat or a
pharmaceutically acceptable salt thereof.

[0093] In one embodiment, the invention provides a use of tenofovir alafenamide
hemifumarate for the manufacture of a medicament for inhibiting activity of a
retroviral reverse transcriptase in a human, comprising administering tenofovir
alafenamide hemifumarate and cobicistat, or a pharmaceutically acceptable salt

thereof, to the human. The virus may be human immunodeficiency virus (HIV).
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[0094] In one embodiment, the invention provides tenofovir alafenamide
hemifumarate and cobicistat, or a pharmaceutically acceptable salt thercof, for use
in inhibiting activity of a retroviral reverse transcriptase in a human.

[0095] In one embodiment, the invention provides a use of cobicistat, or a
pharmaceutically acceptable salt thereof, to prepare a medicament for a human
useful for reducing a dose between about 30-70% of tenofovir alafenamide
hemifumarate upon administration of the cobicistat. The medicament may be used
for the prophylactic or therapeutic treatment of a viral infection in a human. The
virus may be human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).
[0096] In one embodiment, the invention provides the use of tenofovir
alafenamide hemifumarate and cobicistat, or a pharmaceutically acceptable salt
thereof, for the prophylactic or therapeutic treatment of a viral infection in a
human. The use may be for the prophylactic or therapeutic treatment of a viral
infection in a human. The virus may be human immunodeficiency virus (HIV) or
Hepatitis B virus (HBV).

[0097] In one embodiment, the invention provides an anti-viral agent(s)
comprising (a) tenofovir alafenamide hemifumarate, which is used in combination
with (b) cobicistat, or a pharmaceutically acceptable salt thereof, for use in the
prophylactic or therapeutic treatment of a viral infection in a human.

[0098] In one embodiment, the invention provides for the use of ritonavir in the
compositions, kits, unit-dosages and uses set forth above in place of cobicistat.
[0099] In one embodiment, the invention provides a method for inhibiting
Pgp-mediated intestinal secretion of GS-7340, or a pharmaceutically acceptable
salt thereof, in a human by coadministration of cobicistat, or a pharmaceutically
acceptable salt thereof, with GS-7340, or a pharmaceutically acceptable salt
thereof. In one embodiment, 150 mg of cobicistat, or a pharmaceutically
acceptable salt thereof, is coadministered with 10 mg of GS-7340, or a
pharmaceutically acceptable salt thereof.

[0100] In one embodiment, the invention provides a method for inhibiting
Pgp-mediated intestinal secretion of tenofovir alafenamide hemifumarate in a
human by coadministration of cobicistat, or a pharmaceutically acceptable salt

thereof, with tenofovir alafenamide hemifumarate. In one embodiment, 150 mg of
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cobicistat, or a pharmaceutically acceptable salt thereof, is coadministered with

10 mg of tenofovir alafenamide hemifumarate.

[0101] In one embodiment, the invention provides the use of an anti-virus agent
for the prophylactic or therapeutic treatment of a viral infection in a human,
wherein the anti-virus agent comprises 150 mg cobicistat, 10 or less mg GS-7340,
150 mg elvitegravir, and 200 mg emtricitabine.

[0102] In one embodiment, the invention provides a method of treating a viral
infection in a human comprising coadministering 150 mg cobicistat, 10 or less mg
GS-7340, 150 mg elvitegravir, and 200 mg emtricitabine to the human.

[0103] In one embodiment, the invention provides the use of 150 mg cobicistat, 10
or less mg GS-7340, 150 mg elvitegravir, and 200 mg emtricitabine for the
manufacture of a medicament for treating a viral infection in a human.

[0104] In one embodiment, the invention provides the use of an anti-virus agent
for the prophylactic or therapeutic treatment of a viral infection in a human,
wherein the anti-virus agent comprises 150 mg cobicistat, 10 or less mg tenofovir
alafenamide hemifumarate, 150 mg elvitegravir, and 200 mg emtricitabine.

[0105] In one embodiment, the invention provides a method of treating a viral
infection in a human comprising coadministering 150 mg cobicistat, 10 or less mg
tenofovir alafenamide hemifumarate, 150 mg elvitegravir, and 200 mg
emtricitabine to the human.

[0106] In one embodiment, the invention provides the use of 150 mg cobicistat, 10
or less mg tenofovir alafenamide hemifumarate, 150 mg elvitegravir, and 200 mg
emtricitabine for the manufacture of a medicament for treating a viral infection in a
human.

[0107] In one embodiment, the invention provides an anti-virus agent(s)
comprising (a) tenofovir alafenamide hemifumarate, (b) cobicistat, or a
pharmaceutically acceptable salt thereof, (c) emtricitabine, and (d) darunavir.
[0108] In one embodiment, the invention provides an anti-virus agent(s)
comprising (a) 8 or less mg of tenofovir alafenamide hemifumarate, (b) 150 mg of
cobicistat, or a pharmaceutically acceptable salt thereof, (¢) 200 mg of

emtricitabine, and (d) 800 mg of darunavir.
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[0109] In one embodiment, the invention provides an anti-virus agent(s)
comprising (a) 25 or less mg of tenofovir alafenamide hemifumarate, (b) 150 mg
of cobicistat, or a pharmaceutically acceptable salt thereof, (¢) 200 mg of
emtricitabine, and (d) 800 mg of darunavir.

[0110] In one embodiment, the invention provides an anti-virus agent(s)
comprising (a) 10 mg of tenofovir alafenamide hemifumarate, (b) 150 mg of
cobicistat, or a pharmaceutically acceptable salt thereof, (¢) 200 mg of
emtricitabine, and (d) 800 mg of darunavir.

[0111] In one embodiment, the invention provides an anti-virus agent(s)
comprising (a) GS-7340, or a pharmaceutically acceptable salt thercof,

(b) cobicistat, or a pharmaceutically acceptable salt thereof, (c) emtricitabine, and
(d) darunavir.

[0112] In one embodiment, the invention provides an anti-virus agent(s)
comprising (a) 8 or less mg of GS-7340, or a pharmaceutically acceptable salt
thereof, (b) 150 mg of cobicistat, or a pharmaceutically acceptable salt thereof,
(c) 200 mg of emtricitabine, and (d) 800 mg of darunavir.

[0113] In one embodiment, the invention provides an anti-virus agent(s)
comprising (a) 25 or less mg of GS-7340, or a pharmaceutically acceptable salt
thereof, (b) 150 mg of cobicistat, or a pharmaceutically acceptable salt thereof,
(c) 200 mg of emtricitabine, and (d) 800 mg of darunavir.

[0114] In one embodiment, the invention provides an anti-virus agent(s)
comprising (a) 10 mg of GS-7340, or a pharmaceutically acceptable salt thereof,
(b) 150 mg of cobicistat, or a pharmaceutically acceptable salt thereof, (c) 200 mg
of emtricitabine, and (d) 800 mg of darunavir.

[0115] In one embodiment, the invention provides the use of an anti-virus agent
for the prophylactic or therapeutic treatment of a viral infection in a human,
wherein the anti-virus agent comprises 150 mg cobicistat, 10 or less mg GS-7340,
800 mg of darunavir, and 200 mg emtricitabine.

[0116] In one embodiment, the invention provides a method of treating a viral
infection in a human comprising coadministering 150 mg cobicistat, 10 or less mg

GS-7340, 800 mg of darunavir, and 200 mg emtricitabine to the human.
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[0117] In one embodiment, the invention provides the use of 150 mg cobicistat, 10
or less mg GS-7340, 800 mg of darunavir, and 200 mg emtricitabine for the
manufacture of a medicament for treating a viral infection in a human.

[0118] In one embodiment, the invention provides the use of an anti-virus agent
for the prophylactic or therapeutic treatment of a viral infection in a human,
wherein the anti-virus agent comprises 150 mg cobicistat, 10 or less mg tenofovir
alafenamide hemifumarate, 800 mg of darunavir, and 200 mg emtricitabine.

[0119] In one embodiment, the invention provides a method of treating a viral
infection in a human comprising coadministering 150 mg cobicistat, 10 or less mg
tenofovir alafenamide hemifumarate, 800 mg of darunavir, and 200 mg
emtricitabine to the human.

[0120] In one embodiment, the invention provides the use of 150 mg cobicistat, 10
or less mg tenofovir alafenamide hemifumarate, 800 mg of darunavir, and 200 mg
emtricitabine for the manufacture of a medicament for treating a viral infection in a
human.

[0121] In one embodiment, the invention provides the use of a dose of a
cytochrome p450 inhibitor, or a pharmaceutically acceptable salt thereof, to boost a
dose GS-7340, or a pharmaceutically acceptable salt thereof, for the prophylactic
or therapeutic treatment of a viral infection in a human. In one embodiment, the
cytochrome p450 inhibitor is cobicistat, or a pharmaceutically acceptable salt
thereof. In one further embodiment, the dose of GS-7340 would be a
subtherapeutic amount absent the dose of cobicistat.

[0122] In one embodiment, the invention provides a composition comprising: a
unit-dosage form of GS-7340, or a pharmaceutically acceptable salt thereof; a
unit-dosage form of cobicistat, or a pharmaceutically acceptable salt thereof; and a
pharmaceutically acceptable carrier or diluent, wherein the amount of GS-7340 in
the unit-dosage form is a subtherapeutic amount.

[0123] In one embodiment, the invention provides the use of a dose of a
cytochrome p450 inhibitor, or a pharmaceutically acceptable salt thereof, to boost a
dose tenofovir alafenamide hemifumarate for the prophylactic or therapeutic
treatment of a viral infection in a human. In one embodiment, the cytochrome

p450 inhibitor is cobicistat, or a pharmaceutically acceptable salt thereof. In one
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further embodiment, the dose of tenofovir alafenamide hemifumarate would be a
subtherapeutic amount absent the dose of cobicistat.

[0124] In one embodiment, the invention provides a composition comprising: a
unit-dosage form of tenofovir alafenamide hemifumarate; a unit-dosage form of
cobicistat, or a pharmaceutically acceptable salt thereof; and a pharmaceutically
acceptable carrier or diluent, wherein the amount of tenofovir alafenamide
hemifumarate in the unit-dosage form is a subtherapeutic amount.

[0125] In one embodiment, the invention provides the uses and methods related to
treating a viral infection, as noted herein, wherein the viral infection is human
immunodeficiency virus (HIV).

[0126] In one embodiment, the invention provides the uses and methods related to
treating a viral infection, as noted herein, wherein the viral infection is Hepatitis B
virus (HBV).

[0127] In one embodiment, the invention provides a method of treating a viral
infection in a human, comprising administering to the human a composition
comprising cobicistat, or a pharmaceutically acceptable salt thereof, and tenofovir
alafenamide hemifumarate, wherein the composition contains an amount of
cobicistat, or a pharmaceutically acceptable salt thereof, sufficient for an amount of
tenofovir alafenamide hemifumarate in the composition to provide an effect on the
viral infection that is greater than the effect of the amount of tenofovir alafenamide
hemifumarate in the absence of cobicistat, or a pharmaceutically acceptable salt
thereof, and wherein the viral infection is human immunodeficiency virus (HIV) or
Hepatitis B virus (HBV).

[0128] In one embodiment, the invention provides a method of treating a viral
infection in a human, comprising administering to the human a composition
comprising cobicistat, or a pharmaceutically acceptable salt thereof, and tenofovir
alafenamide hemifumarate, wherein an effect on the viral infection of an amount of
tenofovir alafenamide hemifumarate in the composition is greater than the effect of
the same amount of tenofovir alafenamide hemifumarate in the absence of
cobicistat, or a pharmaceutically acceptable salt thereof, and wherein the viral

infection is human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).
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[0129] In one embodiment, the invention provides an anti-viral treatment method
on a viral infection in a human, comprising administering to the human a
composition comprising cobicistat, or a pharmaceutically acceptable salt thereof,
and tenofovir alafenamide hemifumarate, wherein the composition contains an
amount of cobicistat, or a pharmaceutically acceptable salt thereof, sufficient for an
amount of tenofovir alafenamide hemifumarate in the composition to provide an
anti-viral effect that is greater than the anti-viral effect of the amount of tenofovir
alafenamide hemifumarate in the absence of cobicistat, or a pharmaceutically
acceptable salt thereof, and wherein the viral infection is human immunodeficiency
virus (HIV) or Hepatitis B virus (HBV).

[0130] In one embodiment, the invention provides an anti-viral treatment method
on a viral infection in a human, comprising administering to the human a
composition comprising cobicistat, or a pharmaceutically acceptable salt thereof,
and tenofovir alafenamide hemifumarate, wherein an anti-viral effect of an amount
of tenofovir alafenamide hemifumarate in the composition is greater than the
anti-viral effect of the same amount of tenofovir alafenamide hemifumarate in the
absence of cobicistat, or a pharmaceutically acceptable salt thereof, and wherein
the viral infection is human immunodeficiency virus (HIV) or Hepatitis B

virus (HBV).

[0131] In one embodiment, the invention provides a composition comprising:
cobicistat, or a pharmaceutically acceptable salt thereof; and tenofovir alafenamide
hemifumarate. In a further embodiment, the composition comprises: 50-500 mg of
cobicistat, or a pharmaceutically acceptable salt thereof; and 3-40 mg of tenofovir
alafenamide hemifumarate. In another embodiment, the composition further
comprises a pharmaceutically acceptable carrier or diluent.

[0132] In one embodiment, the invention provides a method of treating a viral
infection in a human comprising administering a composition comprising:
cobicistat, or a pharmaceutically acceptable salt thereof; and tenofovir alafenamide
hemifumarate, to the human.

[0133] In one embodiment, the invention provides a method of treating a viral
infection in a human comprising coadministering cobicistat, or a pharmaceutically

acceptable salt thereof, and tenofovir alafenamide hemifumarate, to the human.
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[0134] In one embodiment, the invention provides a method of inhibiting activity
of a retroviral reverse transcriptase comprising coadministering cobicistat, or a
pharmaceutically acceptable salt thereof, and tenofovir alafenamide hemifumarate.
In a further embodiment, the coadministering of cobicistat, or a pharmaceutically
acceptable salt thereof, and tenofovir alafenamide hemifumarate, is in a human.
[0135] In one embodiment, the invention provides use of cobicistat, or a
pharmaceutically acceptable salt thereof, and tenofovir alafenamide hemifumarate,
for the prophylactic or therapeutic treatment of a viral infection in a human.

[0136] In one embodiment, the invention provides use of cobicistat, or a
pharmaceutically acceptable salt thereof, and tenofovir alafenamide hemifumarate,
for the manufacture of a medicament for treating a viral infection in a human.
[0137] In one embodiment, the invention provides use of cobicistat, or a
pharmaceutically acceptable salt thereof, and tenofovir alafenamide hemifumarate,
for the manufacture of a medicament for inhibiting activity of a retroviral reverse
transcriptase. In a further embodiment, the medicament is for inhibiting activity of
a retroviral reverse transcriptase in a human.

[0138] In one embodiment, the invention provides a method of boosting an
anti-viral effect of tenofovir alafenamide hemifumarate in a human comprising
administering a composition comprising: cobicistat, or a pharmaceutically
acceptable salt thereof; and tenofovir alafenamide hemifumarate, to the human.
[0139] In one embodiment, the invention provides a method of boosting an
anti-viral effect of tenofovir alafenamide hemifumarate in a human comprising
coadministering cobicistat, or a pharmaceutically acceptable salt thereof, and
tenofovir alafenamide hemifumarate to the human. In a further embodiment,
50-500 mg of cobicistat, or a pharmaceutically acceptable salt thereof, is
coadministered with 3-40 mg of tenofovir alafenamide hemifumarate.

[0140] In one embodiment, the invention provides a method of inhibiting
Pgp-mediated intestinal secretion of tenofovir alafenamide hemifumarate in a
human comprising administering a composition comprising: cobicistat, or a
pharmaceutically acceptable salt thereof; and tenofovir alafenamide hemifumarate,

to the human.
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[0141] In one embodiment, the invention provides a method of inhibiting
Pgp-mediated intestinal secretion of tenofovir alafenamide hemifumarate in a
human by coadministration of cobicistat, or a pharmaceutically acceptable salt
thereof, and tenofovir alafenamide hemifumarate. In a further embodiment,
50-500 mg of cobicistat, or a pharmaceutically acceptable salt thereof, is
coadministered with 3-40 mg of tenofovir alafenamide hemifumarate.

[0142] In additional embodiments, the invention provides the methods and uses
disclosed wherein the viral infection is human immunodeficiency virus (HIV) or
Hepatitis B virus (HBV).

[0143] In one embodiment, the invention provides a composition comprising:

(a) tenofovir alafenamide hemifumarate; (b) cobicistat, or a pharmaceutically
acceptable salt thereof; (c) emtricitabine; and (d) elvitegravir. In a further
embodiment, the composition comprises: (a) 3-40 mg tenofovir alafenamide
hemifumarate; (b) 50-500 mg cobicistat, or a pharmaceutically acceptable salt
thereof; (¢) 50-500 mg emtricitabine; and (d) 50-500 mg elvitegravir. In a further
embodiment, the invention provides a method of treating a viral infection in a
human comprising administering such a composition to the human.

[0144] In one embodiment, the invention provides a method of treating a viral
infection in a human comprising coadministering (a) tenofovir alafenamide
hemifumarate; (b) cobicistat, or a pharmaceutically acceptable salt thereof;

(c) emtricitabine; and (d) elvitegravir to the human. In a further embodiment, the
method comprises coadministering (a) 3-40 mg tenofovir alafenamide
hemifumarate; (b) 50-500 mg cobicistat, or a pharmaceutically acceptable salt
thereof; (¢) 50-500 mg emtricitabine; and (d) 50-500 mg elvitegravir to the human.
[0145] In one embodiment, the invention provides use of a composition
comprising: (a) tenofovir alafenamide hemifumarate; (b) cobicistat, or a
pharmaceutically acceptable salt thereof; (c) emtricitabine; and (d) elvitegravir, for
the prophylactic or therapeutic treatment of a viral infection in a human.

[0146] In one embodiment, the invention provides use of (a) tenofovir
alafenamide hemifumarate; (b) cobicistat, or a pharmaceutically acceptable salt
thereof; (c) emtricitabine; and (d) elvitegravir for the manufacture of a medicament

for treating a viral infection in a human. In a further embodiment, the invention



WO 2013/116720 PCT/US2013/024438

-36-

provides use of (a) 3-40 mg tenofovir alafenamide hemifumarate; (b) 50-500 mg
cobicistat, or a pharmaceutically acceptable salt thereof; (¢) 50-500 mg
emtricitabine; and (d) 50-500 mg elvitegravir for the manufacture of a medicament
for treating a viral infection in a human.

[0147] In one embodiment, the invention provides a composition comprising:

(a) tenofovir alafenamide hemifumarate; (b) cobicistat, or a pharmaceutically
acceptable salt thereof; (c) emtricitabine; and (d) elvitegravir for the treatment of a
viral infection, wherein the viral infection is human immunodeficiency virus (HIV)
or Hepatitis B virus (HBV).

[0148] In one embodiment, the invention provides a composition comprising:

(a) 3-40 mg tenofovir alafenamide hemifumarate; (b) 50-500 mg cobicistat, or a
pharmaceutically acceptable salt thereof; (¢) 50-500 mg emtricitabine; and

(d) 50-500 mg elvitegravir for the treatment of a viral infection, wherein the viral
infection is human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).
[0149] In additional embodiments, the invention provides the methods and uses
disclosed wherein the viral infection is human immunodeficiency virus (HIV) or
Hepatitis B virus (HBV).

[0150] In one embodiment, the invention provides a composition comprising:

(a) tenofovir alafenamide hemifumarate; (b) cobicistat, or a pharmaceutically
acceptable salt thereof; (¢) emtricitabine; and (d) darunavir. In a further
embodiment, the composition comprises: (a) 3-40 mg tenofovir alafenamide
hemifumarate; (b) 50-500 mg cobicistat, or a pharmaceutically acceptable salt
thereof; (¢) 50-500 mg emtricitabine; and (d) 400-1600 mg darunavir. In a further
embodiment, the invention provides a method of treating a viral infection in a
human comprising administering such a composition to the human.

[0151] In one embodiment, the invention provides a method of treating a viral
infection in a human comprising coadministering (a) tenofovir alafenamide
hemifumarate; (b) cobicistat, or a pharmaceutically acceptable salt thereof;

(c) emtricitabine; and (d) darunavir to the human. In a further embodiment, the
method comprises coadministering (a) 3-40 mg tenofovir alafenamide
hemifumarate; (b) 50-500 mg cobicistat, or a pharmaceutically acceptable salt

thereof; (¢) 50-500 mg emtricitabine; and (d) 400-1600 mg darunavir to the human.
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[0152] In one embodiment, the invention provides use of a composition
comprising: (a) tenofovir alafenamide hemifumarate; (b) cobicistat, or a
pharmaceutically acceptable salt thereof; (¢) emtricitabine; and (d) darunavir, for
the prophylactic or therapeutic treatment of a viral infection in a human.

[0153] In one embodiment, the invention provides use of (a) tenofovir
alafenamide hemifumarate; (b) cobicistat, or a pharmaceutically acceptable salt
thereof; (c) emtricitabine; and (d) darunavir for the manufacture of a medicament
for treating a viral infection in a human. In a further embodiment, the invention
provides use of (a) 3-40 mg tenofovir alafenamide hemifumarate; (b) 50-500 mg
cobicistat, or a pharmaceutically acceptable salt thereof; (¢) 50-500 mg
emtricitabine; and (d) 400-1600 mg darunavir for the manufacture of a medicament
for treating a viral infection in a human.

[0154] In one embodiment, the invention provides a composition comprising:

(a) tenofovir alafenamide hemifumarate; (b) cobicistat, or a pharmaceutically
acceptable salt thereof; (¢) emtricitabine; and (d) darunavir for the treatment of a
viral infection, wherein the viral infection is human immunodeficiency virus (HIV)
or Hepatitis B virus (HBV).

[0155] In one embodiment, the invention provides a composition comprising:

(a) 3-40 mg tenofovir alafenamide hemifumarate; (b) 50-500 mg cobicistat, or a
pharmaceutically acceptable salt thereof; (¢) 50-500 mg emtricitabine; and

(d) 400-1600 mg darunavir for the treatment of a viral infection, wherein the viral
infection is human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).
[0156] In additional embodiments, the invention provides the methods and uses
disclosed wherein the viral infection is human immunodeficiency virus (HIV) or
Hepatitis B virus (HBV).

[0157] In one embodiment, the invention provides a composition comprising:
tenofovir alafenamide hemifumarate and emtricitabine. In a further embodiment,
the composition comprises: 3-40 mg tenofovir alafenamide hemifumarate and
50-500 mg emtricitabine. In a further embodiment, the invention provides a
method of treating a viral infection in a human comprising administering such a

composition to the human.
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[0158] In one embodiment, the invention provides a method of treating a viral
infection in a human comprising coadministering tenofovir alafenamide
hemifumarate and emtricitabine to the human. In a further embodiment, the
method comprises coadministering 3-40 mg tenofovir alafenamide hemifumarate
and 50-500 mg emtricitabine to the human.

[0159] In one embodiment, the invention provides use of a composition
comprising: tenofovir alafenamide hemifumarate and emtricitabine for the
prophylactic or therapeutic treatment of a viral infection in a human.

[0160] In one embodiment, the invention provides use of tenofovir alafenamide
hemifumarate and emtricitabine for the manufacture of a medicament for treating a
viral infection in a human. In a further embodiment, the invention provides use of
3-40 mg tenofovir alafenamide hemifumarate and 50-500 mg emtricitabine for the
manufacture of a medicament for treating a viral infection in a human.

[0161] In one embodiment, the invention provides a composition comprising:
tenofovir alafenamide hemifumarate and emtricitabine for the treatment of a viral
infection, wherein the viral infection is human immunodeficiency virus (HIV) or
Hepatitis B virus (HBV).

[0162] In one embodiment, the invention provides a composition comprising:
3-40 mg tenofovir alafenamide hemifumarate and 50-500 mg emtricitabine for the
treatment of a viral infection, wherein the viral infection is human
immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0163] In additional embodiments, the invention provides the methods and uses
disclosed wherein the viral infection is human immunodeficiency virus (HIV) or
Hepatitis B virus (HBV).

[0164] In one embodiment, the invention provides a composition comprising:

(a) tenofovir alafenamide hemifumarate; (b) rilpivirine; and (c) emtricitabine. In a
further embodiment, the composition comprises: (a) 3-40 mg tenofovir
alafenamide hemifumarate; (b) 10-80 mg rilpivirine; and (c) 50-500 mg
emtricitabine. In a further embodiment, the invention provides a method of
treating a viral infection in a human comprising administering such a composition

to the human.
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[0165] In one embodiment, the invention provides a method of treating a viral
infection in a human comprising coadministering (a) tenofovir alafenamide
hemifumarate; (b) rilpivirine; and (c) emtricitabine to the human. In a further
embodiment, the method comprises coadministering (a) 3-40 mg tenofovir
alafenamide hemifumarate; (b) 10-80 mg rilpivirine; and (c) 50-500 mg
emtricitabine to the human.

[0166] In one embodiment, the invention provides use of a composition
comprising: (a) tenofovir alafenamide hemifumarate; (b) rilpivirine; and

(c) emtricitabine, for the prophylactic or therapeutic treatment of a viral infection
in a human.

[0167] In one embodiment, the invention provides use of (a) tenofovir
alafenamide hemifumarate; (b) rilpivirine; and (c) emtricitabine for the
manufacture of a medicament for treating a viral infection in a human. In a further
embodiment, the invention provides use of (a) 3-40 mg tenofovir alafenamide
hemifumarate; (b) 10-80 mg rilpivirine; and (c) 50-500 mg emtricitabine for the
manufacture of a medicament for treating a viral infection in a human.

[0168] In one embodiment, the invention provides a composition comprising:
(a) tenofovir alafenamide hemifumarate; (b) rilpivirine; and (c) emtricitabine for
the treatment of a viral infection, wherein the viral infection is human
immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0169] In one embodiment, the invention provides a composition comprising:
(a) 3-40 mg tenofovir alafenamide hemifumarate; (b) 10-80 mg rilpivirine; and
(c) 50-500 mg emtricitabine for the treatment of a viral infection, wherein the viral
infection is human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).
[0170] In additional embodiments, the invention provides the methods and uses
disclosed wherein the viral infection is human immunodeficiency virus (HIV) or
Hepatitis B virus (HBV).

[0171] In one embodiment, the invention provides a composition comprising:
tenofovir alafenamide hemifumarate and GS-9441. In a further embodiment, the
composition comprises: 3-40 mg tenofovir alafenamide hemifumarate and

5-1500 mg GS-9441. In a further embodiment, the invention provides a method of



WO 2013/116720 PCT/US2013/024438

- 40 -

treating a viral infection in a human comprising administering such a composition
to the human.

[0172] In one embodiment, the invention provides a method of treating a viral
infection in a human comprising coadministering tenofovir alafenamide
hemifumarate and GS-9441 to the human. In a further embodiment, the method
comprises coadministering 3-40 mg tenofovir alafenamide hemifumarate and
5-1500 mg GS-9441 to the human.

[0173] In one embodiment, the invention provides use of a composition
comprising: tenofovir alafenamide hemifumarate and GS-9441 for the
prophylactic or therapeutic treatment of a viral infection in a human.

[0174] In one embodiment, the invention provides use of tenofovir alafenamide
hemifumarate and GS-9441 for the manufacture of a medicament for treating a
viral infection in a human. In a further embodiment, the invention provides use of
3-40 mg tenofovir alafenamide hemifumarate and 5-1500 mg GS-9441 for the
manufacture of a medicament for treating a viral infection in a human.

[0175] In one embodiment, the invention provides a composition comprising:
tenofovir alafenamide hemifumarate and GS-9441 for the treatment of a viral
infection, wherein the viral infection is human immunodeficiency virus (HIV) or
Hepatitis B virus (HBV).

[0176] In one embodiment, the invention provides a composition comprising:
3-40 mg tenofovir alafenamide hemifumarate and 5-1500 mg GS-9441 for the
treatment of a viral infection, wherein the viral infection is human
immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

[0177] In additional embodiments, the invention provides the methods and uses
disclosed wherein the viral infection is human immunodeficiency virus (HIV) or

Hepatitis B virus (HBV).

BRIEF DESCRIPTION OF THE DRAWINGS

[0178] Figure 1 shows pharmacokinetic data from patients dosed with various
doses of GS-7340 and TDF.
[0179] Figure 2 shows pharmacokinetic data from patients dosed with various

doses of GS-7340 and TDF.
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[0180] Figure 3A-B shows pharmacokinetic data from patients dosed with various
formulations of GS-7340.

[0181] Figure 4A-B shows pharmacokinetic data from patients dosed with various
formulations of GS-7340.

[0182] Figure SA-B shows pharmacokinetic data from patients dosed with various
formulations of GS-7340.

[0183] Figure 6 shows pharmacokinetic data from patients dosed with various
formulations of GS-7340.

[0184] Figure 7 shows pharmacokinetic data from patients dosed with various
formulations of GS-7340.

[0185] Figure 8 shows pharmacokinetic data from patients dosed with various
formulations of GS-7340.

[0186] Figure 9 shows pharmacokinetic data from patients dosed with various
formulations of GS-7340.

[0187] Figure 10A-B shows results of substrate assays in cells transfected with the
genes for human P-glycoprotein (Pgp; MDR1) and breast cancer resistance protein
(BCRP) genes.

[0188] Figure 11A-B shows results of bidirectional permeability assays in cells
transfected with the genes for human Pgp and BCRP.

[0189] Figure 12A-F shows results of bidirectional permeability assays in cells
transfected with the genes for human Pgp and BCRP.

[0190] Figure 13 shows the X-ray powder diffraction (XRPD) pattern of tenofovir
alafenamide hemifumarate.

[0191] Figure 14 shows a graph of the DSC analysis of tenofovir

alafenamide hemifumarate.

[0192] Figure 15 shows a graph of the thermogravimetric analysis (TGA) data
for tenofovir alafenamide hemifumarate.

[0193] Figure 16 shows a graph of the dynamic vapor sorption (DVS) analysis

of tenofovir alafenamide hemifumarate.
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DETAILED DESCRIPTION OF THE INVENTION

e PR Rt

[0194] Cobicistat (chemical name 1,3-thiazol-5-ylmethyl (2R,5R)-(5-{[(2S)-2-
[(methyl{[2-(propan-2-yl)-1,3-thiazol-4-yl]methyl} carbamoyl)amino]]-4-
(morpholin-4-yl)butanamido}-1,6-diphenylhexan-2-yl)carbamate) is a chemical
entity that has been shown to be a mechanism-based inhibitor that irreversibly
inhibits CYP3A enzymes.

[0195] Detailed enzyme inactivation kinetic studies were performed comparing
cobicistat with ritonavir. Cobicistat was found to be an efficient inactivator of
human hepatic microsomal CYP3A activity with kinetic parameters similar to
those of ritonavir. In addition, cobicistat is a moderate inhibitor of CYP2B6
(similar potency to ritonavir), a weak inhibitor of CYP2D6, and does not
appreciably inhibit CYP1A2, CYP2CS, CYP2C9, CYP2C19, or uridine
glucuronosyltransferase 1A1. In xenobiotic receptor transactivation and human
hepatocyte studies, cobicistat displayed no/weak potential as an inducer of
cytochrome P450, UGT1A1, or P-glycoprotein (at up to 30 uM). Permeability
assays suggest that cobicistat is not a strong substrate or inhibitor of transporters
including P-glycoprotein, MRP1, and MRP2. Inhibition of intestinal
P-glycoprotein by cobicistat is only possible during absorption due to its high
aqueous solubility, but it is not potent enough to inhibit transporters at systemic
concentrations. These data indicate that, compared to ritonavir, cobicistat is a
more selective inhibitor of CYP3A ir vitro and a weaker inducer of CYP enzymes,
which may potentially result in fewer clinically significant interactions with

substrates of other CYP enzymes.
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[0196] Cobicistat may also be present in compositions enriched with a

stercoisomer of formula (Ta):

()

which is thiazol-5-ylmethyl (2R,5R)-5-((S)-2-(3-((2-isopropylthiazol-5-yl)methyl)-
3-methylureido)-4-morpholinobutanamido)-1,6-diphenylhexan-2-ylcarbamate.
[0197] In one embodiment, the cobicistat has an enriched concentration of

85 £+ 5% of the stereoisomer of formula (Ia). In another embodiment, the cobicistat
has an enriched concentration of 90 + 5% of the stereoisomer of formula (Ia). In
another embodiment, the cobicistat has an enriched concentration of 95 + 2% of
the stereoisomer of formula (Ia). In another embodiment, the cobicistat has an
enriched concentration of 99 & 1% of the stereoisomer of formula (Ia). In another
embodiment, the cobicistat is present as the pure stereoisomer of formula (Ia).
[0198] Coadministration of cobicistat with GS-7340 or tenofovir alafenamide
hemifumarate boosts systemic exposure to GS-7340 or tenofovir alafenamide
hemifumarate in humans, improves the pharmacokinetics of GS-7340 or tenofovir
alafenamide hemifumarate (including, but not limited to, Cpax increases), and
increases blood levels of GS-7340 / tenofovir alafenamide hemifumarate /
tenofovir. Therefore, GS-7340 or tenofovir alafenamide hemifumarate
coadministered with cobicistat may be administered in lower amounts than
previously thought to achieve a therapeutic effect. Such lower amounts may be
amounts that would be subtherapeutic in the absence of coadministration

of cobicistat.

[0199] Without being bound by any theory of the invention, it is believed that
cobicistat may be acting to inhibit intestinal Pgp-mediated intestinal secretion of
GS-7340 or tenofovir alafenamide hemifumarate. In iz vitro studies, cobicistat and

ritonavir significantly increased the accumulation of probe substrates (such as
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calcein AM and Hoechst 33342) in cells transfected with P-glycoprotein (Pgp) and
breast cancer resistance protein (BCRP), and cobicistat was found to be a substrate
for these transporters. Cobicistat appears to be a substrate of Pgp and BCRP and
likely has a competitive mode of inhibition with coadministered agents. Cobicistat
appears to be a relatively weak inhibitor of Pgp and BCRP and may only have a
transient effect on these transporters during intestinal absorption, facilitated by
high solubility of, and resulting high concentrations of, cobicistat achievable in the
gastrointestinal tract. Combined, these results suggest that cobicistat can
effectively inhibit intestinal transporters and increase the absorption of
coadministered substrates, including HIV protease inhibitors and GS-7340 or
tenofovir alafenamide hemifumarate, contributing to its effectiveness as a
pharmacoenhancer.

[0200] As used herein, the term “coadminister” (or “coadministration’) refers to
administration of two or more agents within a 24-hour period of each other, for
example, as part of a clinical treatment regimen. In other embodiments,
“coadminister” refers to administration of two or more agents within 2 hours of
cach other. In other embodiments, “coadminister” refers to administration of two
or more agents within 30 minutes of each other. In other embodiments,
“coadminister” refers to administration of two or more agents within 15 minutes of
cach other. In other embodiments, “coadminister” refers to administration of two
or more agents at the same time, either as part of a single formulation or as
multiple formulations that are administered by the same or different routes.

[0201] The term “unit dosage form” refers to a physically discrete unit, such as a
capsule, tablet, or solution, that is suitable as a unitary dosage for a human patient,
each unit containing a predetermined quantity of one or more active ingredient(s)
calculated to produce a therapeutic effect, in association with at least one
pharmaceutically acceptable diluent or carrier, or combination thereof. Unit
dosage formulations contain a daily dose or unit daily subdose or an appropriate
fraction thereof, of the active ingredient(s).

[0202] The term “subtherapeutic amount” of a compound is any amount of the
compound that upon dosing is insufficient to achieve the desired

therapeutic benefit.
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[0203] The term “boosting amount” or “boosting dose” is the amount of a
compound needed to improve the pharmacokinetics of a second compound (or
increase availability or exposure). The boosting amount or boosting dose may
improve the pharmacokinetics (or increase availability or exposure) of the second
compound to a level that is therapeutic in a subject. In other words, a
subtherapeutic amount of the second compound (i.e., subtherapeutic when
administered without coadministration of the boosting amount) reaches a
therapeutic level(s) in a subject due to improved pharmacokinetics (or increased
availability or exposure) upon coadministration of the boosting amount.

[0204] The present invention also provides a method for the treatment or
prophylaxis of diseases, disorders, and conditions. An example of a disease,
disorder, or condition includes, but is not limited to, a retrovirus infection, or a
discase, disorder, or condition associated with a retrovirus infection. Retroviruses
are RNA viruses and are generally classified into the alpharetrovirus,
betaretrovirus, deltaretrovirus, epsilonretrovirus, gammaretrovirus, lentivirus, and
spumavirus families. Examples of retroviruses include, but are not limited to,
human immunodeficiency virus (HIV), human T-lymphotropic virus (HTLV), rous
sarcoma virus (RSV), and the avian leukosis virus. In general, three genes of the
retrovirus genome code for the proteins of the mature virus: gag (group-specific
antigen) gene, which codes for the core and structural proteins of the virus; pol
(polymerase) gene, which codes for the enzymes of the virus, including reverse
transcriptase, protease, and integrase; and env (envelope) gene, which codes for the
retrovirus surface proteins.

[0205] Retroviruses attach to and invade a host cell by releasing a complex of
RNA and the pol products, among other things, into the host cell. The reverse
transcriptase then produces double-stranded DNA from the viral RNA. The
double-stranded DNA is imported into the nucleus of the host cell and integrated
into the host cell genome by the viral integrase. A nascent virus from the
integrated DNA is formed when the integrated viral DNA is converted into mRNA
by the host cell polymerase, and the proteins necessary for virus formation are
produced by the action of the virus protease. The virus particle undergoes budding

and 1s released from the host cell to form a mature virus.
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[0206] The active agents may be administered to a human in any conventional
manner. While it is possible for the active agents to be administered as raw
compounds, they are preferably administered as a pharmaceutical composition.
The salt, carrier, or diluent should be acceptable in the sense of being compatible
with the other ingredients and not deleterious to the recipient thereof. Examples of
carriers or diluents for oral administration include cornstarch, lactose, magnesium
stearate, talc, microcrystalline cellulose, stearic acid, povidone, crospovidone,
dibasic calcium phosphate, sodium starch glycolate, hydroxypropyl cellulose
(e.g., low substituted hydroxypropyl cellulose), hydroxypropylmethyl cellulose
(e.g., hydroxypropylmethyl cellulose 2910), and sodium lauryl sulfate.

[0207] The pharmaceutical compositions may be prepared by any suitable method,
such as those methods well known in the art of pharmacy, for example, methods
such as those described in Gennaro et al., Remington's Pharmaceutical Sciences
(18th ed., Mack Publishing Co., 1990), especially Part 8: Pharmaceutical
Preparations and their Manufacture. Such methods include the step of bringing
into association GS-7340 or tenofovir alafenamide hemifumarate with the carrier
or diluent and optionally one or more accessory ingredients. Such accessory
ingredients include those conventional in the art, such as, fillers, binders,
excipients, disintegrants, lubricants, colorants, flavoring agents, sweeteners,
preservatives (e.g., antimicrobial preservatives), suspending agents, thickening
agents, emulsifying agents, and/or wetting agents.

[0208] The term “GS-7340, or pharmaceutically acceptable salt thereof” or the
like includes any amorphous, crystalline, co-crystalline, complex, or other physical
form thereof. In one embodiment, a composition comprising a pharmaceutically
acceptable coformer and GS-7340 is administered. The pharmaceutically
acceptable coformer can be any pharmaceutically acceptable compound that is
capable of forming a “pharmaceutically acceptable salt” with GS-7340. For
example, the pharmaceutically acceptable coformer can be a pharmaceutically
acceptable acid (e.g. adipic acid, L-aspartic acid, citric acid, fumaric acid, maleic
acid, malic acid, malonic acid, succinic acid, tartaric acid, or oxalic acid). In one
embodiment of the invention, the pharmaceutically acceptable coformer is a

bis-acid. In another embodiment, the pharmaceutically acceptable coformer is
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fumaric acid. In another embodiment, a composition comprising a coformer and
GS-7340 in a ratio of about 0.5 £ 0.05 can be administered. One form of GS-7340
is @ hemifumarate form (tenofovir alafenamide hemifumarate), as described
further herein.

[0209] The pharmaceutical compositions may provide controlled, slow release or
sustained release of the agents (e.g., GS-7340 or tenofovir alafenamide
hemifumarate) over a period of time. The controlled, slow release or sustained
release of the agents (e.g., GS-7340 or tenofovir alafenamide hemifumarate) may
maintain the agents in the bloodstream of the human for a longer period of time
than with conventional formulations. Pharmaceutical compositions include, but
are not limited to, coated tablets, pellets, solutions, powders, capsules, and
dispersions of GS-7340 or tenofovir alafenamide hemifumarate in a medium that is
insoluble in physiologic fluids, or where the release of the therapeutic compound
follows degradation of the pharmaceutical composition due to mechanical,
chemical, or enzymatic activity.

[0210] The pharmaceutical compositions of the invention may be, for example, in
the form of a pill, capsule, solution, powder, or tablet, cach containing a
predetermined amount of GS-7340 or tenofovir alafenamide hemifumarate. In an
embodiment of the invention, the pharmaceutical composition is in the form of a
tablet comprising GS-7340 or tenofovir alafenamide hemifumarate. In another
embodiment of the invention, the pharmaceutical composition is in the form of a
tablet comprising GS-7340 and the components of the tablet utilized and described
in the Examples provided herein.

[0211] For oral administration, fine powders or granules may contain diluting,
dispersing, and or surface active agents and may be present, for example, in water
or in a syrup, in capsules or sachets in the dry state, or in a nonaqueous solution or
suspension wherein suspending agents may be included, or in tablets wherein
binders and lubricants may be included.

[0212] When administered in the form of a liquid solution or suspension, the
formulation may contain GS-7340 or tenofovir alafenamide hemifumarate and
purified water. Optional components in the liquid solution or suspension include

suitable sweeteners, flavoring agents, preservatives (e.g., antimicrobial
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preservatives), buffering agents, solvents, and mixtures thereof. A component of
the formulation may serve more than one function. For example, a suitable
buffering agent also may act as a flavoring agent as well as a sweetener.

[0213] Suitable sweeteners include, for example, saccharin sodium, sucrose, and
mannitol. A mixture of two or more sweeteners may be used. The sweetener or
mixtures thereof are typically present in an amount of from about 0.001% to about
70% by weight of the total composition. Suitable flavoring agents may be present
in the pharmaceutical composition to provide a cherry flavor, cotton candy flavor,
or other suitable flavor to make the pharmaceutical composition easier for a human
to ingest. The flavoring agent or mixtures thereof are typically present in an
amount of about 0.0001% to about 5% by weight of the total composition.

[0214] Suitable preservatives include, for example, methylparaben,
propylparaben, sodium benzoate, and benzalkonium chloride. A mixture of two or
more preservatives may be used. The preservative or mixtures thereof are typically
present in an amount of about 0.0001% to about 2% by weight of the total
composition.

[0215] Suitable buffering agents include, for example, citric acid, sodium citrate,
phosphoric acid, potassium phosphate, and various other acids and salts. A
mixture of two or more buffering agents may be used. The buffering agent or
mixtures thereof are typically present in an amount of about 0.001% to about 4%
by weight of the total composition.

[0216] Suitable solvents for a liquid solution or suspension include, for example,
sorbitol, glycerin, propylene glycol, and water. A mixture of two or more solvents
may be used. The solvent or solvent system is typically present in an amount of
about 1% to about 90% by weight of the total composition.

[0217] The pharmaceutical composition may be coadministered with adjuvants.
For example, nonionic surfactants such as polyoxyethylene oleyl ether and
n-hexadecyl polyethylene ether may be administered with or incorporated into the
pharmaceutical composition to artificially increase the permeability of the
intestinal walls. Enzymatic inhibitors may also be administered with or

incorporated into the pharmaceutical composition.
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GS-7340

[0218] In one embodiment of the invention, a dose of 3 mg, 3 +2 mg, or 3+ 1 mg
of GS-7340, or a pharmaceutically acceptable salt thereof, is administered.

[0219] In one embodiment of the invention, a dose of 8 =3 mg, 8 = 2 mg or

8 £ 1 mg of GS-7340, or a pharmaceutically acceptable salt thereof, is
administered.

[0220] In one embodiment of the invention, a unit dosage form comprises a dose
of 8 £ 2 mg of GS-7340, or a pharmaceutically acceptable salt thereof.

[0221] In various embodiments of the invention, a dose of 8 =3 mg; 25 + 10 mg;
10 £ 5 mg; 25 £ 5 mg; 25 £2 mg; 40 £ 10 mg; 40 + 5 mg; 40 + 2 mg; 60 + 20 mg;
60 £ 10 mg; 100 £ 20 mg; 100 £ 10 mg; 125 +£20 mg; 125 £ 10 mg; 150 = 20 mg;
150 = 10 mg; 200 £ 40 mg; or 200 = 15 mg of GS-7340, or a pharmaceutically
acceptable salt thereof, is administered.

[0222] The desired daily dose of GS-7340 also may be administered as two, three,
four, five, six, or more subdoses administered separately at appropriate intervals
throughout the day, optionally, in unit dosage forms.

[0223] The concentration of tenofovir / GS-7340 in the bloodstream may be
measured as the plasma concentration (e.g., ng/mL). Pharmacokinetic parameters
for determining the plasma concentration include, but are not limited to, the
maximum observed plasma concentration (Cpax), Observed plasma concentration at
the end of the dosing interval or “trough” concentration (Ciay 0r Cpin), area under
the plasma concentration time curve (AUC) from time zero up to the last
quantifiable time point (AUC ), AUC from time zero to infinity (AUCq.ing),
AUC over the dosing interval (AUCyy,), time of maximum observed plasma
concentration after administration (ty.), and half-life of GS-7340 in plasma (t15,).
[0224] Administration of GS-7340 with food according to the methods of the
invention may also increase absorption of GS-7340. Absorption of GS-7340 may
be measured by the concentration attained in the bloodstream over time after
administration of GS-7340. An increase in absorption by administration of
GS-7340 with food may also be evidenced by an increase in Cyax and/or AUC of
GS-7340 as compared to the values if GS-7340 was administered without food.

Typically protease inhibitors are administered with food.
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Tenofovir alafenamide hemifumarate

[0225] In one embodiment, there is provided a hemifumarate form of tenofovir
alafenamide (i.e., tenofovir alafenamide hemifumarate). This form may have a
ratio (i.e., a stoichiometric ratio or mole ratio) of fumaric acid to tenofovir
alafenamide of 0.5+ 0.1, 0.5 £ 0.05, 0.5 £ 0.01, or about 0.5, or the like.

[0226] In one embodiment, tenofovir alafenamide hemifumarate consists of
fumaric acid and tenofovir alafenamide in a ratio of 0.5 + 0.1.

[0227] In one embodiment, tenofovir alafenamide hemifumarate consists
essentially of fumaric acid and tenofovir alafenamide in a ratio of 0.5 + 0.1.
[0228] In one embodiment, tenofovir alafenamide hemifumarate has an XRPD
pattern comprising 2theta values of 6.9 +£0.2°, 8.6 +£0.2°, 10.0 £ 0.2°, 11.0 £ 0.2°,
12.2+0.2°,15.9+0.2°, 16.3 £0.2°, 20.2 £ 0.2°, and 20.8 + 0.2°.

[0229] In one embodiment, tenofovir alafenamide hemifumarate has an XRPD
pattern comprising at least four 2theta values selected from 6.9 =0.2°, 8.6 +0.2°,
10.0+0.2°,11.0+£0.2°, 12.2 £0.2°, 15.9 £ 0.2°, 16.3 £ 0.2°, 20.2 £ 0.2°, and
20.8 +£0.2°.

[0230] In one embodiment, tenofovir alafenamide hemifumarate has a DSC onset
endotherm of 131+ 2 °C, or 131+ 1 °C.

[0231] In various embodiments, a tenofovir alafenamide hemifumarate
composition comprises less than about 5%; 1%; or 0.5% by weight of tenofovir
alafenamide monofumarate.

[0232] In one embodiment, a tenofovir alafenamide hemifumarate composition
comprises no detectable tenofovir alafenamide monofumarate.

[0233] Tenofovir alafenamide (i.e., the compound 9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine)
can be prepared as described in U.S. Patent No. 7,390,791.

[0234] In various embodiments of the invention, a dose of 3 mg; 3 = 2 mg;

3+ 1 mg; 8 £3 mg; 8 +2mg; § £+ 1 mg;

[0235] In one embodiment of the invention, a unit dosage form comprises a dose
of 8 = 2 mg of tenofovir alafenamide hemifumarate.

[0236] 25+ 10 mg; 10 £ 5 mg; 10 mg; 25 + 5 mg; 25 + 2 mg; 40 + 10 mg;

40 £ 5 mg; 40 £ 2 mg; 60 + 20 mg; 60 + 10 mg; 100 £ 20 mg; 100 £ 10 mg;
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125+ 20 mg; 125 + 10 mg; 150 + 20 mg; 150 + 10 mg; 200 + 40 mg; or

200 £ 15 mg of tenofovir alafenamide hemifumarate is administered.

[0237] The desired daily dose of tenofovir alafenamide hemifumarate also may be
administered as two, three, four, five, six, or more subdoses administered
separately at appropriate intervals throughout the day, optionally, in unit

dosage forms.

[0238] The concentration of tenofovir, GS-7340, or tenofovir alafenamide
hemifumarate in the bloodstream may be measured as the plasma concentration
(e.g., ng/mL). Pharmacokinetic parameters for determining the plasma
concentration include, but are not limited to, the maximum observed plasma
concentration (Cpax), observed plasma concentration at the end of the dosing
interval or “trough” concentration (Ciy O Cpin), area under the plasma
concentration time curve (AUC) from time zero up to the last quantifiable time
point (AUCq jas1), AUC from time zero to infinity (AUCq.nr), AUC over the dosing
interval (AUCay), time of maximum observed plasma concentration after
administration (ty.y), and half-life of tenofovir, GS-7340, or tenofovir alafenamide
hemifumarate in plasma (t;).

[0239] Administration of GS-7340 or tenofovir alafenamide hemifumarate with
food according to the methods of the invention may also increase absorption of
GS-7340 or tenofovir alafenamide hemifumarate. Absorption of GS-7340 or
tenofovir alafenamide hemifumarate may be measured by the concentration
attained in the bloodstream over time after administration of GS-7340 or tenofovir
alafenamide hemifumarate. An increase in absorption by administration of
GS-7340 or tenofovir alafenamide hemifumarate with food may also be evidenced
by an increase in Cpax and/or AUC of GS-7340 or tenofovir alafenamide
hemifumarate as compared to the values if GS-7340 or tenofovir alafenamide
hemifumarate was administered without food. Typically protease inhibitors are

administered with food.
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Selective Crystallization — Tenofovir alafenamide hemifumarate

[0240] In one embodiment, tenofovir alafenamide hemifumarate can be prepared
using selective crystallization. An example of a scheme for this preparation

method is as follows.

[0241] The method can be carried out by subjecting a solution comprising:

a) a suitable solvent; b) fumaric acid; ¢) tenofovir alafenamide; and, optionally,

d) one or more seeds comprising tenofovir alafenamide hemifumarate, to
conditions that provide for the crystallization of fumaric acid and tenofovir
alafenamide. The starting solution can contain the single diastereomer of tenofovir
alafenamide or a mixture of tenofovir alafenamide and one or more of its other
diastereomers (e.g., GS-7339, as described in U.S. Patent No. 7,390,791).

[0242] The selective crystallization can be carried out in any suitable solvent. For
example, it can be carried out in a protic solvent or in an aprotic organic solvent, or
in a mixture thereof. In one embodiment, the solvent comprises a protic solvent
(e.g., water or isopropyl alcohol). In another embodiment, the solvent comprises
an aprotic organic solvent (e.g., acetone, acetonitrile (ACN), toluene, ethyl acetate,
isopropyl acetate, heptane, tetrahydrofuran (THF), 2-methyl THF, methyl ethyl

ketone, or methyl isobutyl ketone, or a mixture thereof). In one embodiment, the
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solvent comprises ACN or a mixture of ACN and up to about 50% methylene
chloride (by volume). The selective crystallization also can be carried out at any
suitable temperature, for example, a temperature in the range of from about 0 °C to
about 70 °C. In one specific embodiment, the resolution is carried out at a
temperature of about 0 °C.

[0243] One major advantage of the hemifumarate form of tenofovir alafenamide
over the monofumarate form is its exceptional capability to purge GS-7339

(ie., 9-[(R)-2-[[(R)-[[(S)-1-

(isopropoxycarbonyl)ethyl Jamino]phenoxyphosphinyl Jmethoxy]propyl]adenine;
described in, e.g., U.S. Patent No. 7,390,791), which is the major diastercomeric
impurity in the active pharmaceutical ingredient. Thus, the hemifumarate form of
tenofovir alafenamide can be more readily and easily separated from impurities
than the monofumarate form. Other major advantages of tenofovir alafenamide
hemifumarate over the monofumarate form include improved thermodynamic and
chemical stability (including long-term storage stability), superior process
reproducibility, superior drug product content uniformity, and a higher

melting point.

[0244] Tenofovir alafenamide hemifumarate is useful in the treatment and/or
prophylaxis of one or more viral infections in man or animals, including infections
caused by DNA viruses. RNA viruses, herpesviruses (e.g., CMV, HSV 1, HSV 2,
VZV), retroviruses, hepadnaviruses (e.g., HBV), papillomavirus, hantavirus,
adenoviruses and HIV. U.S. Patent No. 6,043,230 (incorporated by reference
herein in its entirety) and other publications describe the anti-viral specificity of
nucleotide analogs, such as tenofovir disoproxil. Like tenofovir disoproxil,
tenofovir alafenamide is another prodrug form of tenofovir, and can be used in the
treatment and/or prophylaxis of the same conditions.

[0245] Tenofovir alafenamide hemifumarate can be administered by any route
appropriate to the condition to be treated. Suitable routes include oral, rectal,
nasal, topical (including ocular, buccal, and sublingual), vaginal, and parenteral
(including subcutaneous, intramuscular, intravenous, intradermal, intrathecal, and
epidural). Generally, tenofovir alafenamide hemifumarate is administered orally,

but it can be administered by any of the other routes noted herein.
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[0246] Accordingly, pharmaceutical compositions include those suitable for
topical or systemic administration, including oral, rectal, nasal, buccal, sublingual,
vaginal, or parenteral (including subcutaneous, intramuscular, intravenous,
intradermal, intrathecal, and epidural) administration. The formulations are in unit
dosage form and are prepared by any of the methods well known in the art

of pharmacy.

[0247] For oral therapeutic administration, the tenofovir alafenamide
hemifumarate may be combined with one or more excipients and used in the form
of ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups,
wafers, and the like. Such pharmaceutical compositions and preparations will
typically contain at least 0.1% of tenofovir alafenamide hemifumarate. The
percentage of this active compound in the compositions and preparations may, of
course, be varied and may conveniently be between about 2% to about 60% or
more of the weight of a given unit dosage form. The amount of active compound
in such therapeutically useful pharmaceutical compositions is preferably such that
an effective dosage level will be obtained upon administration of a single-unit
dosage (e.g., tablet). Other dosage formulations may provide therapeutically
effective amounts of tenofovir alafenamide hemifumarate upon repeated
administration of subclinically effective amounts of the same. Preferred unit
dosage formulations include those containing a daily dose (e.g., a single daily
dose), as well as those containing a unit daily subclinical dose, or an appropriate
fraction thereof (e.g., multiple daily doses), of tenofovir alafenamide
hemifumarate.

[0248] Pharmacecutical compositions suitable for oral administration may be
presented as discrete units such as capsules, cachets, or tablets, each containing a
predetermined amount of tenofovir alafenamide hemifumarate; as a powder or
granules; as a solution or a suspension in an aqueous liquid or a nonaqueous liquid;
or as an oil-in-water liquid emulsion or a water-in-oil liquid emulsion. Tenofovir
alafenamide hemifumarate may also be presented as a bolus, electuary, or paste.
[0249] Tenofovir alafenamide hemifumarate is preferably administered as part of
a pharmaceutical composition or formulation. Such pharmaceutical composition

or formulation comprises tenofovir alafenamide hemifumarate together with one or
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more pharmaceutically acceptable carriers / excipients, and optionally other
therapeutic ingredients. The excipient(s) / carrier(s) must be “acceptable” in the
sense of being compatible with the other ingredients of the formulation and not
deleterious to the patient. Excipients include, but are not limited to, substances
that can serve as a vehicle or medium for tenofovir alafenamide hemifumarate
(e.g., a diluent carrier). They may be enclosed in hard or soft shell gelatin
capsules, may be compressed into tablets, or may be incorporated directly with the
food of the patient’s diet.

[0250] Accordingly, the tablets, troches, pills, capsules, and the like may also
contain, without limitation, the following: a binder(s), such as hydroxypropyl
cellulose, povidone, or hydroxypropyl methylcellulose; a filler(s), such as
microcrystalline cellulose, pregelatinized starch, starch, mannitol, or lactose
monohydrate; a disintegrating agent(s), such as croscarmellose sodium,
cross-linked povidone, or sodium starch glycolate; a lubricant(s), such as
magnesium stearate, stearic acid, or other metallic stearates; a sweetening agent(s),
such as sucrose, fructose, lactose, or aspartame; and/or a flavoring agent(s), such as
peppermint, oil of wintergreen, or a cherry flavoring. When the unit dosage form
is a capsule, it may contain, in addition to materials of the above types, a liquid
carrier, such as a vegetable oil or a polyethylene glycol. Various other materials
may be present as coatings or to otherwise modify the physical form of the solid
unit dosage form. For instance, tablets, pills, or capsules may be coated with
gelatin, polymers, wax, shellac, or sugar and the like. Of course, any material used
in preparing any unit dosage form typically will be pharmaceutically acceptable
and substantially nontoxic in the amounts employed. In addition, tenofovir
alafenamide hemifumarate may be incorporated into sustained-release preparations
and devices.

[0251] For infections of the eye or other external tissues, e.g., mouth and skin, the
pharmaceutical compositions are preferably applied as a topical ointment or cream
containing tenofovir alafenamide hemifumarate in an amount of, for example, 0.01
to 10% w/w (including active ingredient in a range between 0.1% and 5% in
increments of 0.1% w/w such as 0.6% w/w, 0.7% w/w, etc.), preferably 0.2

to 3% w/w and most preferably 0.5 to 2% w/w. When formulated in an ointment,
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the active ingredient may be employed with either a paraffinic or a water-miscible
ointment base. Alternatively, the active ingredient may be formulated in a cream
with an oil-in-water cream base.

[0252] Pharmaceutical compositions suitable for topical administration in the
mouth include lozenges comprising tenofovir alafenamide hemifumarate in a
flavored basis, for example, sucrose and acacia or tragacanth; pastilles comprising
the active ingredient in an inert basis such as gelatin and glycerin, or sucrose and
acacia; and mouthwashes comprising the active ingredient in a suitable

liquid carrier.

[0253] Formulations for rectal administration may be presented as a suppository
with a suitable base comprising, for example, cocoa butter or a salicylate.

[0254] Pharmacecutical formulations suitable for parenteral administration are
sterile and include aqueous and nonaqueous injection solutions that may contain
antioxidants, buffers, bacteriostats, and solutes that render the formulation isotonic
with the blood of the intended recipient; and aqueous and nonaqueous sterile
suspensions that may include suspending agents and thickening agents. The
formulations may be presented in unit-dose or multi-dose containers, for example,
sealed ampoules and vials with elastomeric stoppers, and may be stored in a
freeze-dried (lyophilized) condition requiring only the addition of the sterile liquid
carrier (e.g., water for injections) immediately prior to use. Injection solutions and
suspensions may be prepared from sterile powders, granules, and tablets of the
kind previously described.

[0255] In addition to the ingredients particularly mentioned above, the
pharmaceutical compositions / formulations may include other ingredients
conventional in the art, having regard to the type of formulation in question.
[0256] In another embodiment, there is provided veterinary compositions
comprising tenofovir alafenamide hemifumarate together with a veterinary carrier
therefor. Veterinary carriers are materials useful for the purpose of administering
the composition to cats, dogs, horses, rabbits, and other animals, and may be solid,
liquid, or gaseous materials that are otherwise inert or acceptable in the veterinary
art and are compatible with the active ingredient. These veterinary compositions

may be administered orally, parenterally, or by any other desired route.



WO 2013/116720 PCT/US2013/024438

-57-

[0257] The tenofovir alafenamide hemifumarate can be used to provide controlled
release pharmaceutical formulations containing a matrix or absorbent material and
an active ingredient of the invention, in which the release of the active ingredient
can be controlled and regulated to allow less frequent dosing or to improve the
pharmacokinetic or toxicity profile of the compound. Controlled release
formulations adapted for oral administration, in which discrete units comprising a
compounds of the invention, can be prepared according to conventional methods.
[0258] Useful dosages of tenofovir alafenamide hemifumarate can be determined
by comparing in vitro activities, and the in vivo activities in animal models.
Methods for the extrapolation of effective amounts / dosages in mice and other
animals to therapeutically effective amounts / dosages in humans are known

in the art.

[0259] The amount of tenofovir alafenamide hemifumarate required for use in
treatment will vary with several factors, including but not limited to the route of
administration, the nature of the condition being treated, and the age and condition
of the patient; ultimately, the amount administered will be at the discretion of the
attendant physician or clinician. The therapeutically effective amount / dose of
tenofovir alafenamide hemifumarate depends, at least, on the nature of the
condition being treated, any toxicity or drug interaction issues, whether the
compound is being used prophylactically (e.g., sometimes requiring lower doses)
or against an active disease or condition, the method of delivery, and the
pharmaceutical formulation, and will be determined by the clinician using
conventional dose escalation studies.

[0260] In one embodiment, the oral dose of tenofovir alafenamide hemifumarate
may be in the range from about 0.0001 to about 100 mg/kg body weight per day,
for example, from about 0.01 to about 10 mg/kg body weight per day, from about
0.01 to about 5 mg/kg body weight per day, from about 0.5 to about 50 mg/kg
body weight per day, from about 1 to about 30 mg/kg body weight per day, from
about 1.5 to about 10 mg/kg body weight per day, or from about 0.05 to about

0.5 mg/kg body weight per day. As a nonlimiting example, the daily candidate
dose for an adult human of about 70 kg body weight will range from about 0.1 mg
to about 1000 mg, or from about 1 mg to about 1000 mg, or from about 5 mg to
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about 500 mg, or from about 1 mg to about 150 mg, or from about 5 mg to about
150 mg, or from about 5 mg to about 100 mg, or about 10 mg, and may take the
form of single or multiple doses. In one embodiment, the oral dose of tenofovir
alafenamide hemifumarate may be in the form of a combination of agents (e.g.,
tenofovir alafenamide hemifumarate / emtricitabine / elvitegravir / cobicistat).
[0261] The pharmaceutical compositions described herein may further include one
or more therapeutic agents in addition to tenofovir alafenamide hemifumarate. In
one specific embodiment of the invention, the additional therapeutic agent can be
selected from the group consisting of HIV protease inhibiting compounds, HIV
nonnucleoside inhibitors of reverse transcriptase, HIV nucleoside inhibitors of
reverse transcriptase, HIV nucleotide inhibitors of reverse transcriptase, HIV
integrase inhibitors, and CCRS inhibitors.

[0262] Therapeutic methods include administering tenofovir alafenamide
hemifumarate to a subject / patient in need of the same as a therapeutic or
preventative treatment. Thus, tenofovir alafenamide hemifumarate may be
administered to a subject / patient having a medical disorder or to a subject who
may acquire the disorder. One of ordinary skill will appreciate that such treatment
is given in order to ameliorate, prevent, delay, cure, and/or reduce the severity of a
symptom or set of symptoms of a disorder (including a recurring disorder). The
treatment may also be given to prolong the survival of a subject, e.g., beyond the
survival time expected in the absence of such treatment. The medical disorders
that may be treated with tenofovir alafenamide hemifumarate include those
discussed herein, including without limitation, HIV infection (including, without
limitation, HIV-1 and HIV-2 infections; preferably HIV-1 infection) and

HBYV infection.

Formulation of Cobicistat

[0263] When cobicistat or a pharmaceutically acceptable salt thereof is combined
with certain specific solid carrier particles (e.g. silica derivatives), the resulting
combination possesses improved physical properties. Even though cobicistat is
hygroscopic in nature, the resulting combination has comparatively low

hygroscopicity. Additionally, the resulting combination is a free-flowing powder,
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with high loading values for cobicistat, acceptable physical and chemical stability,
rapid drug release properties, and excellent compressibility. Thus, the resulting
combination can readily be processed into solid dosage forms (e.g. tablets), which
possess good drug release properties, low tablet friability, good chemical and
physical stability, and a low amount of residual solvents. The compositions of the
invention represent a significant advance that facilitates the commercial
development of cobicistat for use in treating viral infections such as HIV.

[0264] Cobicistat can be combined with any suitable solid carrier, provided the
resulting combination has physical properties that allow it to be more easily
formulated than the parent compound. For example, suitable solid carriers include
kaolin, bentonite, hectorite, colloidal magnesium-aluminum silicate, silicon
dioxide, magnesium trisilicate, aluminum hydroxide, magnesium hydroxide,
magnesium oxide and talc. In one embodiment of the invention, the solid carrier
can comprise calcium silicate (such as ZEOPHARM), or magnesium
aluminometasilicate (such as NEUSILIN). As used herein, “loaded” on a solid
carrier includes, but is not limited to a compound being coated in the pores and on
the surface of a solid carrier.

[0265] Suitable silica derivatives for use in the compositions of the invention and
methods for preparing such silica derivatives include those that are described in
international patent application publication number WO 03/037379 and the
references cited therein. A specific silica material that is particularly useful in the
compositions and methods of the invention is AEROPERL® 300 (fumed silica),
which is available from Evonik Degussa AG, Dusseldorf, Germany. Other
materials having physical and chemical properties similar to the silica materials

described herein can also be used.

Ritonavir

[0266] Ritonavir (1,3-thiazol-5-ylmethyl N-[(2S,3S,5S)-3-hydroxy-5-[(2S)-3-
methyl-2-{[methyl({[2-(propan-2-yl)-1,3-thiazol-4-

yl]methyl} )carbamoyl]amino } butanamido]-1,6-diphenylhexan-2-yl]carbamate)
was developed as an inhibitor of retroviral (HIV) protease; however, it is now used

in a manner similar to cobicistat to inhibit the action of certain cytochrome P450
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proteases (specifically Cyp3A4) thereby allowing greater circulating levels of
drugs for treatment of HIV than would be obtained by administration of the drugs
alone. Although none of GS-7340, tenofovir, or tenofovir alafenamide
hemifumarate apparently is metabolized by cytochrome P450 proteases, it is
contemplated that ritonavir may be used in the manner that cobicistat is used to
boost the circulating levels of GS-7340, tenofovir, or tenofovir alafenamide
hemifumarate, to improve the pharmacokinetics of GS-7340, tenofovir, or
tenofovir alafenamide hemifumarate and achieve the other advantages of the use of

cobicistat as disclosed herein.

Combination Treatment

[0267] The compounds and methods of the invention may also be used with any of
the following compounds:

[0268] 1)amprenavir, atazanavir, fosamprenavir, indinavir, lopinavir, ritonavir,
nelfinavir, saquinavir, tipranavir, brecanavir, darunavir, TMC-126, TMC-114,
mozenavir (DMP-450), JE-2147 (AG1776), L-756423, RO0334649, KNI-272,
DPC-681, DPC-684, GW640385X, DG17, GS-8374, PPL-100, DG35,

and AG 1859;

[0269] 2) an HIV nonnucleoside inhibitor of reverse transcriptase, e.g.,
capravirine, emivirine, delaviridine, efavirenz, nevirapine, (+) calanolide A,
etravirine, GW5634, DPC-083, DPC-961, DPC-963, MIV-150, and TMC-120,
TMC-278 (rilpivirine), BILR 355 BS, VRX 840773, UK-453061, and RDEARO06;
[0270] 3)an HIV nucleoside inhibitor of reverse transcriptase, e.g., zidovudine,
emtricitabine, didanosine, stavudine, zalcitabine, lamivudine, abacavir, amdoxovir,
elvucitabine, alovudine, MIV-210, racivir (£-emtricitabine), D-d4FC, phosphazide,
fozivudine tidoxil, apricitibine (AVX754), GS-7340, KP-1461, and fosalvudine
tidoxil (formerly HDP 99.0003);

[0271] 4)an HIV nucleotide inhibitor of reverse transcriptase, e.g., tenofovir
disoproxil fumarate and adefovir dipivoxil;

[0272] 5)an HIV integrase inhibitor, e.g., curcumin, derivatives of curcumin,
chicoric acid, derivatives of chicoric acid, 3,5-dicaffeoylquinic acid, derivatives of

3,5-dicaffeoylquinic acid, aurintricarboxylic acid, derivatives of aurintricarboxylic
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acid, caffeic acid phenethyl ester, derivatives of caffeic acid phenethyl ester,
tyrphostin, derivatives of tyrphostin, quercetin, derivatives of quercetin, S-1360,
zintevir (AR-177), L-870812, and L-870810, MK-0518 (raltegravir), elvitegravir,
BMS-538158, GSK364735C, BMS-707035, MK-2048, and BA 011;

[0273] 6)a gp41 inhibitor, e.g., enfuvirtide, sifuvirtide, FBOO6M, and TRI-1144;
[0274] 7)a CXCR4 inhibitor, e.g., AMD-070;

[0275] 8)an entry inhibitor, ¢.g., SPO1A;

[0276] 9)a gpl120 inhibitor, ¢.g., BMS-488043 or BlockAide/ CR;

[0277] 10)a G6PD and NADH-oxidase inhibitor, e.g., immunitin;

[0278] 11)a CCRS inhibitor, e.g., aplaviroc, vicriviroc, maraviroc, PRO-140,
INCB15050, PF-232798 (Pfizer), and CCRSmAb004;

[0279] 12) other drugs for treating HIV, e.g., BAS-100, SPI-452, REP 9, SP-01A,
TNX-355, DES6, ODN-93, ODN-112, VGV-1, PA-457 (bevirimat), Ampligen,
HRG214, Cytolin, VGX-410, KD-247, AMZ 0026, CYT 99007A-221 HIV,
DEBIO-025, BAY 50-4798, MDX010 (ipilimumab), PBS 119, ALG &89,

and PA-1050040 (PA-040);

[0280] 13) an interferon, e.g., pegylated rIFN-alpha 2b, pegylated rI[FN-alpha 2a,
rIFN-alpha 2b, rIFN-alpha 2a, consensus IFN alpha (infergen), feron, reaferon,
intermax alpha, r-IFN-beta, infergen + actimmune, IFN-omega with DUROS,
albuferon, locteron, Albuferon, Rebif, oral interferon alpha, [FNalpha-2b XL,
AVI-005, PEG-Infergen, and pegylated IFN-beta;

[0281] 14) a ribavirin analog, e.g., rebetol, copegus, viramidine (taribavirin);
[0282] 15)an NS5b polymerase inhibitor, e.g., NM-283, valopicitabine, R1626,
PSI-6130 (R1656), HCV-796, BILB 1941, XTL-2125, MK-0608, NM-107, R7128
(R4048), VCH-759, PF-868554, and GSK625433;

[0283] 16) an NS3 protease inhibitor, e.g., SCH-503034 (SCH-7), VX-950
(telaprevir), BILN-2065, BMS-605339, and ITMN-191;

[0284] 17) an alpha-glucosidase 1 inhibitor, e.g., MX-3253 (celgosivir), UT-231B;
[0285] 18) hepatoprotectants, e.g., IDN-6556, ME 3738, LB-84451, and MitoQ;
[0286] 19) a nonnucleoside inhibitor of HCV, e.g., benzimidazole derivatives,
benzo-1,2,4-thiadiazine derivatives, phenylalanine derivatives, A-831, GS-9190,
and A-689; and



WO 2013/116720 PCT/US2013/024438

-62 -

[0287] 20) other drugs for treating HCV, e.g., zadaxin, nitazoxanide (alinea),
BIVN-401 (virostat), PYN-17 (altirex), KPE02003002, actilon (CPG-10101),
KRN-7000, civacir, GI-5005, ANA-975, XTL-6865, ANA 971, NOV-205,
tarvacin, EHC-18, NIM&11, DEBIO-025, VGX-410C, EMZ-702, AVI 4065,
Bavituximab, Oglufanide, and VX-497 (merimepodib).

[0288] Exemplary combinations (including, but not limited to, single tablet
regimens) include (a) emtricitabine / darunavir / cobicistat / GS-7340;

(b) emtricitabine / darunavir / cobicistat / tenofovir alafenamide hemifumarate;
(c) emtricitabine / darunavir / cobicistat / tenofovir disoproxil fumarate (TDF);
(d) emtricitabine / elvitegravir / cobicistat / GS-7340; (¢) emtricitabine /
elvitegravir / cobicistat / tenofovir alafenamide hemifumarate; (f) emtricitabine /
clvitegravir / cobicistat / TDF; (g) cobicistat / GS-7340; (h) cobicistat / tenofovir
alafenamide hemifumarate; and (i) cobicistat / TDF. The combinations listed
above may contain various dosages of the component agents; as nonlimiting
examples, combination (b) above can include 200 mg of emtricitabine, 800 mg of
darunavir, 150 mg of cobicistat, and 10 mg of tenofovir alafenamide
hemifumarate, and combination (e¢) above can include 200 mg of emtricitabine,
150 mg of elvitegravir, 150 mg of cobicistat, and 10 mg of tenofovir alafenamide
hemifumarate.

[0289] An alternative exemplary combination is emtricitabine and tenofovir
alafenamide hemifumarate. The combination of emtricitabine and TDF is
currently marketed as TRUVADA®. See also U.S. Patent Application Publication
No. 2004/0224916, the content of which is hereby incorporated by reference herein
in its entirety. The present invention provides the combination of emtricitabine
and tenofovir alafenamide hemifumarate. This combination may contain various
dosages of the two component agents; as a nonlimiting example, this combination
can include 200 mg of emtricitabine and 10 mg of tenofovir alafenamide
hemifumarate.

[0290] An additional alternative exemplary combination is emtricitabine,
rilpivirine, and tenofovir alafenamide hemifumarate. The combination of
emtricitabine, rilpivirine (a nonnucleoside reverse transcriptase inhibitor), and TDF

is currently marketed as COMPLERA®. The present invention provides the
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combination of emtricitabine, rilpivirine, and tenofovir alafenamide hemifumarate.
This combination may contain various dosages of the three component agents; as a
nonlimiting example, this combination can include 200 mg of emtricitabine, 25 mg
of rilpivirine, and 10 mg of tenofovir alafenamide hemifumarate.

[0291] A further additional alternative exemplary combination is GS-9441 and
tenofovir alafenamide hemifumarate. The combination of GS-9441 (a reverse
transcriptase inhibitor) and GS-7340 is disclosed in U.S. Patent Application
Publication No. 2009/0075939 and U.S. Patent No. 8,354,421, the content of each
of which is hereby incorporated by reference herein in its entirety. The present
invention provides the combination of GS-9441 and tenofovir alafenamide
hemifumarate. This combination may contain various dosages of the two
component agents; as a nonlimiting example, this combination can include

5-1500 mg of GS-9441 and 10 mg of tenofovir alafenamide hemifumarate.

[0292] Exemplary amounts of agents in various combinations include, but are not
limited to, the following: (1) cobicistat: 10-500 mg, 50-500 mg, 75-300 mg,
100-200 mg, or 150 mg; (2) tenofovir alafenamide hemifumarate: 1-60 mg,

3-40 mg, 5-30 mg, 8-20 mg, or 10 mg; (3) emtricitabine: 10-500 mg, 50-500 mg,
75-300 mg, 150-250 mg, or 200 mg; (4) elvitegravir: 10-500 mg, 50-500 mg,
75-300 mg, 100-200 mg, or 150 mg; (5) darunavir: 300-1800 mg, 400-1600 mg,
500-1200 mg, 600-1000 mg, or 800 mg; and (6) rilpivirine: 5-100 mg, 10-80 mg,
15-60 mg, 20-40 mg, or 25 mg. One of skill in the art will know that, in the case
of administering a pharmaceutically acceptable salt or complex of an agent, the
amount administered will be adjusted relative to the weight of the component
added to produce the salt or complex.

[0293] The invention will now be illustrated by the following nonlimiting
Examples. The Synthetic Examples provided herein describe the synthesis of
compounds of the invention as well as intermediates used to prepare compounds of

the invention.
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Synthetic Examples

Synthetic Example 1: Preparation of Diastereomeric Mixture of

9-[(R)-2-[[(R,S)-1-[[(S)-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine

(15)
1. KHCO;4
o 2. Filtration o
HCI « H,N \( 3. molecular sieves HyN j/
(0] (0]
DCM, rtto -20 °C
10 1
NH» NH,
U ) ? ci-Sc 1§ > ?
N R~0 N R-
N - -
O~ oH CH3CN _°2~%
z 60 to 70 °C z
12 13a
NH
o 2
H,N j/ NN
(0] l _ > W
1 N N O
O—"%
s HN
DCM
-25°Ctort 15 0

a. Preparation of Compound 11

[0294] Isopropyl L-alanine ester hydrochloride 10 (1 kg, 5.97 mol, 1.0 equiv) and
potassium bicarbonate (1.45 kg, 14.5 mol, 2.43 equiv) were agitated in DCM

(4 kg) for 10-14 hours with maximum agitation, maintaining the pot temperature
between 19 and 25 °C. The mixture was then filtered and rinsed forward with
DCM (2 kg). The filtrate was dried over a bed of 4 A molecular sieves until the
water content of the solution was < 0.05%. The resultant stock solution containing
compound 11 was then cooled to a pot temperature of -20 °C and held for

further use.
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b. Preparation of Compound 13a

[0295] To a solution of thionyl chloride (0.72 kg, 6.02 mol, 2.19 equiv) in
acetonitrile (5.5 kg) at 60 °C was added compound 12 (1 kg, 2.75 mol, 1.00 equiv)
in 10 equal portions over 2 hours. The pot temperature was then adjusted to 70 °C
and stirred for 1-3 hours until deemed complete by 3P NMR analysis (Target:
>97.0 % conversion of starting material signal at 12.6 ppm to product signal at
22.0 ppm). The pot temperature was then adjusted to 40 °C and vacuum applied.
The mixture was distilled to dryness, maintaining a maximum jacket temperature
of 40 °C. The dry residue was then taken up in dichloromethane (30 kg) and the
pot temperature adjusted to 19-25 °C. The resultant slurry containing compound

13a was held for further use.

c. Preparation of Compound 15

[0296] To the stock solution of isopropyl L-alanine ester 11 (4.82 equiv) at -25 °C
was added slurry containing compound 13a (1.0 equiv) over a minimum of

2 hours, maintaining the pot temperature <-10 °C. The mixture was then held at a
temperature < -10 °C for at least 30 minutes, then the pH checked using water wet
pH paper. If the pH was < 4, adjustment with triethylamine to pH 4—7 was
performed. The pot temperature was then adjusted to room temperature

(19-25 °C). In a separate vessel, a solution of sodium phosphate monobasic

(2.2 kg, 18 mol, 6.90 equiv) in water (16 kg) was prepared. Half of the sodium
phosphate monobasic solution was charged to the phosphonamidate reactor, and
vigorously stirred. The layers were settled and partitioned. The organic layer was
washed again with the remaining half of sodium phosphate monobasic solution. In
a separate vessel, a solution of potassium bicarbonate (1.1 kg, 11 mol, 4.22 equiv)
in water (5.5 kg) was prepared. Half of the potassium bicarbonate solution was
charged to the organic phase, and vigorously stirred. The layers were settled and
partitioned. The organic layer was washed again with the remaining half of the
potassium bicarbonate solution followed by a final water (3.3 kg) wash. The
organic phase was then retained and distilled to a volume of ca. 6 L. The resultant
solution was analyzed for water content. If the water content was > 1.0%, DCM

could be charged and the distillation to ca. 6 L repeated. When the solution water
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content was less than or about 1.0%, the pot temperature was adjusted to 19-25 °C
prior to discharge of the stock solution in DCM to provide the diastereomeric
mixture of 9-[(R)-2-[[(R,S)-1-[[(S)-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine
(15). 'HNMR (400 MHz, CDCls): & 1.20 — 1.33 (m, 12H), 3.62 — 3.74 (m, 1H),
3.86 —4.22 (m, 5H), 4.30 — 4.44 (m, 1H), 4.83 — 5.10 (m, 1H), 6.02 (br s, 3H), 7.18
—7.34 (m, 5H), 7.98 — 8.02 (m, 1H), 8.32 — .36 (m, 1H); *'P NMR (162 MHz,
CDClz): 6. 21.5, 22.9.

Synthetic Example 2: Crystallization-Induced Dynamic Resolution of
Diastereomeric Mixture of 9-[(R)-2-[[(R,S)-1-[[(S)-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine
(15) to provide 9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine

(16)
NH, N
DBU, phenol N
k)i 3 Nlﬁ > 9 7
o~ 1, Acetonitrile, 20°C | L0

N
__: \; N \\{o\/ hN’é//
] e z O

15 )\ © )l

(mixture of diastereomers) 16

[0297] A 22 wt% solution of diastercomeric mixture of 9-[(R)-2-[[(R,S)-1-[[(S)-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine
(15) in acetonitrile (2.3 kg solution, 0.51 kg 15, 1.1 mol, 1 equiv) was charged to a
vessel equipped with an overhead stirrer, distillation apparatus, and nitrogen inlet.
The mixture was concentrated by distillation at 100-300 mbar over a temperature
range of 45-55 °C to a final concentration of 30-35 wt%. The distillation apparatus
was then removed and the solution was cooled to 20 °C. The solution was seeded
with 2.0% compound 16 and allowed to stir for one hour at 20 °C. Phenol (9.9 g,
0.11 mol, 0.1 equiv) and DBU (16 g, 0.11 mol, 0.1 equiv) were added and the
mixture was stirred for an additional 24 hours or until the weight percent of

compound 16 remaining in solution was less than 12%. The slurry was then
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cooled to 0 °C and stirred for an additional 18 hours at 0 °C. The slurry was
filtered and washed with a 1:1 solution of isopropyl acetate:acetonitrile (1.5 L) at
0 °C. The solids were dried in a vacuum oven at 50 °C to give 0.40 kg of
compound 16 (80% yield) as a white solid. "H NMR (400 MHz, CDCls): & 1.21
(m, 9H), 1.28 (d, /=7.0 Hz, 3H), 3.65 (dd, /= 13.1, 10.7, 1H) 4.00 (m, 4H), 4.33
(dd, /= 14.4, 3.1 Hz, 1H), 5.00 (m, 1H) 6.00 (bs, 2H), 6.99 (m, 2H), 7.07 (m, 1H),
7.19 (m, 2H), 7.97 (s, 1H), 8.33 (s, 1H). *'P NMR (162 MHz, CDCls): 8. 20.8.

Synthetic Example 3: Preparation of Compound 13a in High Diastereomeric
Purity

[0298] To a slurry of compound 12 (10.0 g, 27.5 mmol, 1.00 equiv) in toluene
(60 mL) at ambient temperature was added thionyl chloride (3.0 mL, 41 mmol,
1.5 equiv). The slurry was heated to 70 °C and agitated for 48—96 hours until
reaction and diastereomeric enrichment were deemed complete by HPLC (Target:
>97.0 % conversion of compound 12 to compound 13a and > 90:10
diastereomeric ratio of compound 13a). The mixture was concentrated to dryness
by vacuum distillation, and the dry residue was taken up in toluene (50 mL). The
resultant slurry containing compound 13a was held at ambient temperature for

further use.

Synthetic Example 4: Preparation of 9-[(R)-2-[[(R,S)-1-[[(S)-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl]methoxy]propyl]adenine
(15) in High Diastereomeric Purity

[0299] To a solution of isopropyl L-alanine ester 11 (4.50 equiv) in DCM (80 mL)
at -25 °C was added a slurry containing compound 13a (1.00 equiv) that is at
least 90% diastereomerically pure in toluene (50 mL) over a minimum of

45 minutes, maintaining the internal temperature < -20 °C. The mixture was then
held at a temperature < -20 °C for at least 30 minutes, and the pH checked using
water wet pH paper. If the pH was <4, it was adjusted with triethylamine to

pH 4-7. The pot temperature was adjusted to room temperature (19-25 °C). The
mixture was transferred to a separatory funnel and washed sequentially with

10% w/v aqueous solution of sodium phosphate monobasic (2 x 50 mL), 15% w/v

aqueous solution of potassium bicarbonate (2 x 20 mL), and water (50 mL). The
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final organic layer was dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo to a viscous amber oil. The oil was dissolved in toluene /
acetonitrile (4:1) (50 mL), and the solution was seeded with
9-[(R)-2-[[(R,S)-1-[[(S)-

(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine
(about 1 mg, 99:1 diastercomeric ratio) and stirred for 2 hours at ambient
temperature. The resultant slurry was filtered and the filter cake was washed with
toluene / acetonitrile (4:1) (15 mL) and dried in a vacuum oven at 40 °C for

16 hours to give the product, 9-[(R)-2-[[(R,S)-1-[[(S)-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine
(15), as a white solid (10.0 g, 76.4%, 97.5:2.5 diastercomeric ratio). "H NMR (400
MHz, CDCls): 6 1.20 — 1.33 (m, 12H), 3.62 — 3.74 (m, 1H), 3.86 — 4.22 (m, 5H),
4.30-4.44 (m, 1H), 4.83 — 5.10 (m, 1H), 6.02 (br s, 3H), 7.18 — 7.34 (m, SH), 7.98
—8.02 (m, 1H), 8.32 — 8.36 (m, 1H); *'P NMR (162 MHz, CDCL): . 21.5, 22.9.

Synthetic Example 5: Preparation of Compound 12

[0300] PMPA (100.0 g, 0.35 mol, 1 equiv) was charged to a vessel equipped with
an overhead stirrer, reflux condenser and nitrogen inlet followed by acetonitrile
(800 mL). To the vessel was added triethylamine (71.0 g, 0.70 mol, 2 equiv)
followed by DMAP (42.6 g, 0.35 mol, 1 equiv) and triphenylphosphite (162.1 g,
0.52 mol, 1.5 equiv). The mixture was heated to 80 °C and agitated for > 48 hours
at 80 °C or until the reaction was complete by *'P NMR. (A sample directly from
the reaction is taken and an insert containing 10% HsPO, in D,O is added. The
intermediate formed is the PMPA anhydride and is at 6 ppm; the product is at

11 ppm. The reaction is deemed complete when less than 5% anhydride is
present). The reaction mixture was distilled to ~1.5 volumes of acetonitrile and
diluted with ethyl acetate (200 mL) and water (300 mL). The aqueous layer was
separated and washed with ethyl acetate (200 mL) twice. The aqueous layer was
recharged to the vessel and pH adjusted to pH 3 using 12.1 M HC1 (21.0 mL). The
reaction was then seeded with 0.05% of compound 12 seed and allowed to stir

at 25 °C. Additional 12.1 M HCI was added over 20 minutes (7.0 mL) until pH 2

was achieved. The crystallization was allowed to stir at ambient temperature for



WO 2013/116720 PCT/US2013/024438

- 69 -

30 minutes and then cooled to 10°C over 2 hours. Once at 10°C the crystallization
was allowed to stir for 2.5 hours at 10°C. The slurry was filtered and washed with
pH 1.5 water (200 g). After drying in the vacuum oven, 102.2 g of compound 12
(81% yield) was obtained as a white solid. "H NMR (400 MHz, D,0): 3 1.31 (d,
J=6.1 Hz, 3H), 3.59 (dd, /= 14.0, 9.0 Hz, 1H), 3.85 (dd, /= 14.0, 9.0 Hz, 1H), 4.1
(m, 1H), 4.3 (dd, /= 15.0, 9.0 Hz, 1H), 4.5 (dd, /=15.0,2 Hz, 1H), 6.75 (d, J=7
Hz, 2H), 7.15 (t, J= 7 Hz, 1H), 7.25 (t, J= 7 Hz, 2H), 8.26 (s, 1H), 8.35 (s, 1H). *'P
NMR (162 MHz, D,0): 8. 14.8.

Synthetic Examples — Tenofovir alafenamide hemifumarate

Synthetic Example 6

[0301] Tenofovir alafenamide monofumarate solids (5.0 g) and
9-[(R)-2-[[R)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinylJmethoxy]propyl]adenine
(GS-7339) monofumarate solids (0.75 g) were charged into 35 ¢ MTBE at 22 °C
and the mixture was stirred for 1 hour. A slurry was formed and was dried in a
rotary evaporator. 58 g acetonitrile (ACN) was charged into the solids and the
mixture was heated to reflux to dissolve the solids. The resulting solution was
allowed to cool naturally while agitated. A slurry was formed, and the slurry was
further cooled by an ice-water bath. The solids were isolated by filtration and
washed with 5 g ACN. The solids were dried in a vacuum oven at 40 °C
overnight. 5.52 g off-white solids were obtained. The solids were analyzed by
XRPD and found to contain tenofovir alafenamide monofumarate, GS-7339

monofumarate, and tenofovir alafenamide hemifumarate.

Synthetic Example 7: Preparation of Tenofovir Alafenamide Hemifumarate via
Selective Crystallization

[0302] 9-[(R)-2-[[[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinylmethoxy]propyl]adenine as
a slurry in ACN (9.7 kg slurry, 13.8 wt%, a diastereomeric mixture of 1.0 kg
(2.10 mol, 1 mol equiv) of 9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine
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and 0.35 kg of 9-[(R)-2-[[(R)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine
was charged into a reactor and rinsed forward with dichloromethane (5 kg). The
mixture was concentrated under vacuum to about 3 L with jacket temperature
below 40 °C. The concentrate was then coevaporated with ACN (6 kg) under
vacuum to about 3 L with jacket temperature below 40 °C. The concentrate was
diluted with ACN (8.5 kg) and warmed to 40-46 °C. The warm mixture was
filtered into a second reactor and the filtrate was cooled to 19-25 °C.

[0303] To the above solution was charged fumaric acid (0.13 kg, 1.12 mol,

0.542 mole equiv) followed by ACN (1 kg), and the mixture was heated

to 67-73 °C. The hot mixture was transferred into a reactor via a polishing filter,
and then adjusted to 54-60 °C. Seed crystals (5 g) of the hemifumarate form of
tenofovir alafenamide were charged (for example, the mixture can be seeded with
tenofovir alafenamide hemifumarate formed in Synthetic Example 6 or a
subsequent production), and the resulting mixture was agitated at 54-60 °C for
about 30 minutes. The mixture was cooled over a minimum of 4 hours to 0-6 °C,
and then agitated at 0-6 °C for a minimum of 1 hour. The resulting slurry was
filtered and rinsed with chilled (0-6 °C) ACN (2 kg). The product was dried under
vacuum below 45 °C until loss on drying (LOD) and organic volatile impurities
(OVI) limits were met (LOD < 1.0%, dichloromethane content < 0.19%,
acetonitrile content < 0.19%) to afford the final compound of the hemifumarate
form of tenofovir alafenamide as a white to off-white powder (typical yield is
about 0.95 kg). 'H NMR (400 MHz, d6 DMSO): § 1.06 (d, J = 5.6 Hz, 3H),
1.12-1.16 (m, 9H), 3.77 (dd, J = 10.4, 11.6 Hz, 1H), 3.84-3.90 (m, 2H), 3.94 (m,
1H), 4.14 (dd, J = 6.8, 14.8 Hz, 1H), 4.27 (m, 1H), 4.85 (heptet, /= 6.0 Hz, 1H),
5.65(t,J=11.2 Hz, 1H), 6.63 (s, 1H), 7.05 (d. /= 7.6 Hz, 2H), 7.13 (t, /= 7.2
Hz, 1H), 7.24 (s, 2H), 7.29 (t, J = 7.6 Hz, 2H), 8.13 (t, J = 13.6 Hz, 2H), *'P NMR
(162 MHz, d6 DMSO): § 23.3.

Synthetic Example 8: Preparation of Tenofovir Alafenamide Hemifumarate

[0304] To ajacketed reactor equipped with overhead agitator, was charged

9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine
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(10 g), fumaric acid (1.22 g), and ACN (100 mL). The mixture was heated to
70-75 °C to dissolve the solids. Any undissolved particulates were removed by
filtration through a cartridge filter. The filtered solution was cooled to 60-65 °C,
and seeded with 1% (by weight) of tenofovir alafenamide hemifumarate. The
slurry was aged for 30 minutes and cooled to 0-5 °C over 2 hours. The
temperature was maintained for 1-18 hours, and the resulting slurry was filtered
and washed with 2 ml of cold ACN (0-5 °C). The solids were dried under vacuum
at 50 °C to provide the hemifumarate form of tenofovir alafenamide, which was

characterized as described below.

Characterization of Tenofovir Alafenamide Hemifumarate from Synthetic
Example 8
[0305] Tenofovir alafenamide hemifumarate from Synthetic Example 8 consists of

9-[(R)-2-[[(S)-[[(S)-1-
(isopropoxycarbonyl)ethylJamino]phenoxyphosphinyl Jmethoxy]propyl]adenine

and one-half an equivalent of fumaric acid. Tenofovir alafenamide hemifumarate

is anhydrous, nonhygroscopic, and has a DSC onset endotherm of about 131 °C.

X-ray Powder Diffraction

[0306] The XRPD pattern of tenofovir alafenamide hemifumarate was obtained in
the following experimental setting: 45 KV, 45 mA, Kal=1.5406 A, scan range

2. - 40°, step size 0.0084°, counting time: 8.25 s. The XRPD pattern for tenofovir
alafenamide hemifumarate is shown in Figure 13. The characteristic peaks
include: 6.9 £0.2°,8.6+0.2°,10.0+0.2°,11.0+0.2°,12.2+0.2°, 15.9 £ 0.2°,
16.3 £ 0.2°,20.2 +0.2°, and 20.8 £ 0.2°.

Single-Crystal X-ray Diffraction

[0307] The crystal size was 0.32 x 0.30 x 0.20 mm’. The sample was held at
123 K and the data was collected using a radiation source with a wavelength of
0.71073 A in the theta range of 1.59 to 25.39°. Conditions of, and data collected

from the single-crystal X-ray diffraction are shown in Table 1.



WO 2013/116720 PCT/US2013/024438

-7 -

Table 1. Single-Crystal X-ray Diffraction

Empirical formula Cy3H31NgO5P

Formula weight 534.50

Temperature 123(2) K

Crystal size 0.32 x 0.30 x 0.20 mm’

Theta range for data collection 1.59 t0 25.39°

Wavelength 0.71073 A

Crystal system Tetragonal

Space group P4(2)2(1)2

Unit cell dimensions a=18.1185(12) A a=90°
b=18.1185(12) A B=90°
c=17.5747(11) A v =90°

Volume 5769.4(6) A°

z 8

Density (calculated) 1.231 g/em’

DSC Analysis

[0308] The DSC analysis was conducted using 2.517 mg of tenofovir alafenamide
hemifumarate. It was heated at 10 °C/min over the range of 40-200 °C. The onset
endotherm was found to be about 131 °C (Figure 14).

TGA Data

[0309] The TGA data were obtained using 4.161 mg of tenofovir alafenamide
hemifumarate. It was heated at 10 °C/min over the range of 25-200 °C. The
sample lost 0.3% weight before melting (Figure 15). It was determined to be an

anhydrous form.

DVS Analysis

[0310] DVS analysis was conducted using 4.951 mg of tenofovir alafenamide
hemifumarate. The material was kept at 25 °C in nitrogen at humidities ranging

from 10% to 90% relative humidity; each step was equilibrated for 120 minutes.



WO 2013/116720 PCT/US2013/024438

-73 -

The sorption isotherm is shown at Figure 16. The material was found to be

nonhygroscopic, and to absorb 0.65% water at a relative humidity of 90%.

Purging of Diastercomeric Impurity

[0311] In the prior syntheses of tenofovir alafenamide, one of the major impurities
is typically the diastereomer 9-[(R)-2-[[(R)-[[(S)-1-

(isopropoxycarbonyl)ethyl Jamino]phenoxyphosphinyljmethoxy]propyl]adenine.
The hemifumarate form of tenofovir alafenamide from Synthetic Example 8 has an
exceptional capability to purge this diasterecomeric impurity, as compared with the
capability of the monofumarate form (described in, e.g., U.S. Patent

No. 7,390,791). The data in Table 2 (below) demonstrates that tenofovir
alafenamide hemifumarate (Batch 2) purged the diastereomeric impurity to less
than one-tenth of the starting concentration, whereas the monofumarate form of

tenofovir alafenamide (Batch 1) only slightly purged the diastereomeric impurity.

Table 2. Purging Capability Comparison

) ) Fumaric
Diastereomeric . . )
Impurity in acid Product Dlasterep merie
Batch . Solvent| charge . Impurity in
Starting obtained
Material (mole Product
equivalent)
I 9.3% ACN | 09 Mon%mmarate 7.6%
orm
2 100% | ACN| 05 Hem}fumaraw 0.65%
orm
Chemical Stability

[0312] Chemical stability of the hemifumarate form of tenofovir alafenamide was
compared with the monofumarate form. As shown in Table 3 (below), under
identical conditions, the hemifumarate form of tenofovir alafenamide was
chemically more stable and exhibited better long-term storage stability, with
significantly less degradation (% Total Deg. Products) than the monofumarate
form. Conditions evaluated include temperature, relative humidity (RH), and the

open or closed state of the container cap.
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Table 3. Chemical Stability Comparison

. Monofumarate form Hemifumarate form
Storage Tlme e
Condition Points % TA % Total % TA % Total
(weeks) Area Deg. Areca Deg.
Normalized | Products | Normalized | Products
0 97.1 0.69 98.4 0.05
o 1 97.0 0.87 98.4 0.14
4ch p/ gfg/s"eﬁH 2 96.6 118 98.5 0.14
4 96.4 1.49 98.4 0.25
8 95.4 2.36 98.0 0.49
0 97.1 0.69 98.4 0.05
40°C / 75% RH 1 96.9 0.90 98.5 0.15
Cap Open 2 96.6 1.10 98.5 0.14
4 96.2 1.67 98.4 0.26
8 95.0 2.74 98.1 0.50
. 0 97.1 0.69 98.4 0.05
Cap7(()31(0:se 2 96.2 133 98.5 0.22
4 93.3 4.78 98.4 0.33

*TA is tenofovir alafenamide

Thermodynamic Stability

[0313] Stable form screening of tenofovir alafenamide hemifumarate showed that
it is thermodynamically stable in most solvents, such as ACN, toluene, ethyl
acetate, methyl zert-butyl ether (MTBE), acetone, THF, and 2-methyl THF. A
similar stable form screening of the monofumarate form showed that this form is
not thermodynamically stable in the above-listed solvents. When suspended in
these solvents, the monofumarate form of tenofovir alafenamide fully converts to
the hemifumarate form in THF and 2-methyl THF, and partially converts to the
hemifumarate form in ACN, ethyl acetate, MTBE, and acetone, as well as at

ambient temperatures.

Thermal Stability

[0314] As shown by the DSC data, the hemifumarate form of tenofovir
alafenamide has a melting point that is about 10 °C higher than that of the
monofumarate form, indicating that the hemifumarate form has improved thermal

stability as compared with the monofumarate form.
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Biological Example 1: Transport Studies

[0315] Caco-2 transepithelial transport studies: Caco-2 cells between passage 43
and 69 were grown to confluence over at least 21 days on 24-well polyethylene-
terephthalate (PET) transwell plates (BD Biosciences, Bedford, MA). Experiments
were conducted using Hank’s Buffered Salt Solution (HBSS) containing 10 mM
HEPES and 15 mM Glucose obtained from Life Technologies (Grand Island, NY).
Donor and receiver buffers had their pH adjusted to pH 6.5 and 7.4, respectively.
The receiver well used HBSS buffer supplemented with 1% bovine serum albumin.
In studies done to determine transport inhibition, monolayers were preincubated
for 60 minutes in the presence of assay buffer and inhibitor in order to saturate any
transporter binding sites. Following preincubation, fresh assay buffer containing
inhibitor and the test compound were added. Test compound concentrations in
assay chambers were analyzed by liquid chromatography coupled to tandem mass
spectrometry (LC/MS/MS). Transepithelial electrical resistance (TEER) and
lucifer yellow permeability were determined to assure membrane integrity. Each
individual experiment was done in duplicate and the permeation of control
compounds atenolol (low permeability), propranolol (high permeability), and
vinblastine (efflux transport) were determined to meet acceptance criteria for each
batch of assay plates.

[0316] Pgp and BCRP inhibition assays in transfected Madin-Darby canine kidney
(MDCKII) cells: Inhibition of Pgp-mediated transport was studied using the Pgp
substrate calcein AM and MDCKII cells transfected with the human MDRI1
(ABCBI) gene (encoding Pgp). Similarly, inhibition of BCRP-mediated transport
was studied using the BCRP substrate Hoechst 33342 and MDCKII cells
transfected with the human ABCG2 gene (encoding BCRP). Briefly, MDCKII
cells were seeded in 96-well black cell culture plates with clear bottoms at a
density of 5 x 10* cells/well and grown to confluence overnight. Test compounds
were diluted in cell culture medium containing 10 uM Hoechst 33342 and
incubated for 3 hours with MDCKII-BCRP and nontransfected cells. Following
removal of media containing Hoechst 33342 and test compound, cells were washed
twice with warm medium and lysed at room temperature for 5-10 minutes in a

buffer containing 20 mM Tris-HCI pH 9.0 and 0.4% Triton X-100. Wells were
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analyzed for Hoechst 33342 fluorescence at an excitation of 353 nm and an
emission of 460 nm.

[0317] Pgp and BCRP substrate assays in transfected MDCKII cells: MDCKII
cells were grown to confluence over 4-6 days on 24-well PET transwell plates
(BD Biosciences). The same buffers were used in the donor and receiver wells as
described above for caco-2 studies. Experiments were conducted as described
above for caco-2 transepithelial transport studies and samples analyzed by
LC/MS/MS. Similar quality control and acceptance criteria were used as those
described above for caco-2 studies. TEER values and the permeability of lucifer
yellow, atenolol, and propranolol were determined to meet acceptance criteria for
each batch of assay plates. Efflux ratios were determined to be at least 3-fold
higher in transfected versus nontransfected monolayers for the model Pgp substrate
vinblastine and BCRP substrate prazosin.

[0318] Data analysis: The 50% inhibition constants (ICsq) values for transporters
in the fluorescent accumulation studies done in MDCKII cells, defined as the test
article concentration needed to inhibit the maximal transporter specific transport
by 50%, were calculated using nonlinear curve fitting of inhibition versus
concentration to a sigmoidal curve with a variable Hill coefficient using GraphPad
Prism 5 (GraphPad Software Inc., San Diego, CA). Apparent permeability
coefficients and efflux ratios (ER) from transcellular experiments in caco-2 or
MDCKII cells were calculated as previously described (Tong et al. (2007)
Antimicrob Agents Chemother 51:3498-504). Where appropriate, the statistical
significance of differences observed between test conditions was assessed using
paired two-tailed Student’s 7 tests.

[0319] Inhibition of Pgp and BCRP in transfected MDCKII cells: The inhibition
of Pgp and BCRP by cobicistat relative to ritonavir and the known transport
inhibitors cyclosporin A (CSA) and fumitremorgin C was studied by monitoring
the effects of coincubation on the Pgp- and BCRP-dependent accumulation of the
fluorescent probe substrates calcein AM and Hoechst 33342 in MDCKII-MDR 1
and MDCKII-ABCGQG?2 cells, respectively. Cobicistat inhibited Pgp and BCRP with
ICso values of 36 £ 10 uM and 59 + 28 uM, respectively. Ritonavir, when
incubated at its approximate solubility limit in assay buffers (20 uM) showed 35%
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inhibition of Pgp and 21% inhibition of BCRP. Higher concentrations of cobicistat
were achievable in assays because of its > 35-fold higher aqueous solubility at
neutral pH. Greater differences in the concentrations of cobicistat and ritonavir
may exist in the gastrointestinal (GI) tract based on their respective solubility
under acidic conditions. Taken together, the solubility and inhibition results
indicate that cobicistat should have similar inhibition of Pgp and BCRP in the GI
tract relative to ritonavir.

[0320] Pgp and BCRP substrate assays in transfected MDCKII cells: To further
characterize the mechanism interaction of cobicistat with Pgp (multidrug resistance
protein 1; MDR1) and BCRP, bidirectional permeability assays were completed in
cells transfected with the genes for the human transport proteins to determine if
cobicistat is a substrate for these efflux transporters (Figure 10). Bidirectional
permeability of cobicistat (10 uM) was assessed in MDCKII-WT, MDCKII-MDR1
(Figure 10A) and MDCKII-BCRP cells (Figure 10B). The black bars show apical
to basolateral (A-B) permeability, and the open bars show basolateral to apical
(B-A) permeability. Efflux ratios are indicated above graphs for each experimental
condition. CSA (10 uM) and Ko134 (10 uM) were used as known inhibitors of
Pgp and BCRP, respectively. Results are the average of duplicate wells from a
representative side by side experiment done comparing wild type MDCKII
(MDCKII-WT) to MDCKII-MDR1 or MDCKII-BCRP cells in the presence or
absence of respective inhibitors. The overexpression of Pgp or BCRP in MDCKII
cells increased the efflux ratios of cobicistat. These increased efflux ratios
reflected a decrease in the forward permeability and an increase in the reverse
permeability of cobicistat. Consistent with Pgp- and BCRP-dependent transport,
cobicistat efflux was decreased in the presence of the Pgp inhibitor CSA and the
BCRP inhibitor Ko134. These results illustrate that cobicistat is a substrate for
both Pgp and BCRP, suggesting that the observed inhibition may be due to
competition for the binding sites of the respective transporters.

[0321] Effect of cobicistat on the bidirectional permeability of model Pgp and
BCRP substrates through caco-2 cell monolayers: Caco-2 cells have been reported
as a physiologically relevant model system of GI absorption that supports the
polarized expression of intestinal transporters including Pgp and BCRP. The effect
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of cobicistat (COBI; 90 uM) and ritonavir (RTV; 20 pM) on the bidirectional
permeability through monolayers of caco-2 cells of 10 uM of the Pgp substrate
digoxin (Figure 11A) and BCRP substrate prazosin (Figure 11B) were studied.
Digoxin and prazosin were chosen as model substrates of Pgp and BCRP,
respectively, based on recommendations from the FDA and by the International
Transporter Consortium. The known Pgp inhibitor CSA (10 uM) and BCRP
inhibitor fumitremorgin C (2 uM; noted in Figure 11B as “FTC”) were used as
positive controls. The black bars show apical to basolateral (A-B) and the open
bars basolateral to apical (B-A) permeability, and efflux ratios are indicated above
graphs for each experimental condition. Results are the mean =+ standard deviation
of at least four independent experiments done in duplicate, and statistical
significance was assessed by comparing results to no cotreatment wells using
paired two-tailed Student’s ¢ tests (*, P <0.05; **, P<0.01). Similar to the known
Pgp inhibitor CSA, cobicistat and ritonavir markedly reduced the efflux ratio and
significantly increased the apical to basolateral (A-B) permeability of digoxin
(Figure 11A). Similar effects were observed in experiments studying the effect of
cobicistat and ritonavir relative to the known BCRP inhibitor fumitremorgin C on
the permeability of the BCRP substrate prazosin (Figure 11B). These data suggest
similar inhibitory effects of cobicistat and ritonavir on the Pgp-mediated transport
of digoxin- and BCRP-mediated transport of prazosin.

[0322] Effect of cobicistat on the bidirectional permeability of HIV protease
inhibitors and GS-7340 through caco-2 cell monolayers: The effect of cobicistat
(90 uM) and ritonavir (20 uM) on the bidirectional permeability of the HIV
protease inhibitors (PlIs) atazanavir, darunavir, lopinavir, and GS-8374, an
experimental HIV PI, through caco-2 cell monolayers was assessed. The effect of
RTV and COBI was assessed with 10 uM of the HIV PIs atazanavir (Figure 12A),
darunavir (Figure 12B), lopinavir (Figure 12C) and GS-8374 (Figure 12D). The
black bars show apical to basolateral (A-B) and the open bars basolateral to apical
(B-A) permeability, and efflux ratios are indicated above graphs for each
experimental condition. Results are the mean + standard deviation of at least four
independent experiments done in duplicate, and statistical significance was

assessed comparing directional results to no cotreatment wells by using paired two-
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tailed Student’s ¢ tests (*, P <0.05; **, P<0.01; *** P<0.001). The effect of COBI
(90 uM) was assessed on the bidirection permeability of GS-7340 (10 uM) through
caco-2 monolayers over a 2 hour time course in the A-B (Figure 12E) and B-A
(Figure 12F) directions. Open symbols depict presence and solid symbols depict
absence of COBI. Results are the mean + standard deviation of duplicate
measurements from two independent experiments. Consistent with previous
studies reporting these compounds as Pgp substrates, significant efflux was
observed for each of the protease inhibitors. Coadministration of cobicistat and
ritonavir comparably reduced the efflux ratios by increasing the A-B flux and
decreasing the B-A flux of the protease inhibitors (Figure 12A-D). The effect of
cobicistat on GS-7340 permeability across caco-2 monolayers was monitored over
2 hours, and cobicistat increased the A-B flux of GS-7340 while concomitantly
reducing B-A flux (Figure 12E-F).

[0323] These results support the hypothesis that cobicistat may be acting to inhibit
Pgp-mediated intestinal secretion of GS-7340.

Biological Example 2

[0324] Pharmacokinetic studies were done in humans to determine exposure to
GS-7340 at three dose levels. Eligible subjects were randomized to receive either
GS-7340 dose of 8 mg, GS-7340 dose of 25 mg, GS-7340 dose of 40 mg, tenofovir
(as TDF) 300 mg or placebo-to-match GS-7340 for 10 days. (Note: Doses of
GS-7340 are given as the mass of free base of GS-7340, even where other forms of
GS-7340 were dosed.) GS-7340 was administered in a blinded fashion, unless a
subject was randomized to receive tenofovir which was given on an

open-label basis.

[0325] Figure 1 shows tenofovir plasma concentrations in patients on Day 1 of the
study. The top line (no symbol) shows the concentration of tenofovir in patients
dosed with 300 mg tenofovir (as TDF). The next line down (triangles pointed
down) shows the concentration of tenofovir in patients dosed with 40 mg GS-7340.
The next line down (triangles pointed up) shows the concentration of tenofovir in

patients dosed with 25 mg GS-7340. The bottom line (squares) shows the
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concentration of tenofovir in patients dosed with 8 mg GS-7340. The table below
the graph shows Cmax and AUC values obtained.

[0326] Figure 2 shows tenofovir plasma concentrations in patients on Day 10 of
the study. The top line (diamonds) shows the concentration of tenofovir in patients
dosed with 300 mg tenofovir. The next line down (triangles pointed down) shows
the concentration of tenofovir in patients dosed with 40 mg GS-7340. The next
line down (triangles pointed up) shows the concentration of tenofovir in patients
dosed with 25 mg GS-7340. The bottom line (squares) shows the concentration of
tenofovir in patients dosed with 8 mg GS-7340. The table below the graph shows
Cmax and AUC values obtained.

Biological Example 3
[0327] Drug interaction potential between once-daily emtricitabine (FTC) /
(GS-7340 fixed dose combination, cobicistat boosted darunavir plus GS-7340 as a

single agent, and efavirenz or cobicistat-boosted darunavir was evaluated in an

open-label, crossover, single-center, multiple-dose, multiple-cohort study.

[0328] Table 4 shows the dosing regimen and schedule for the study.

Catiort 1 {a = 13}

Cobarg

Day 1-12

Uay 13-26

Teeatment A: FTC/GS-7340 FRC {20040
gl administersd once-daiy inthe
motg under fasted condition

Treatient B: FTCAZS-7240 FOC (200740 my) plus
afavivenz {(EFV) 600 mg administered onse-daily in
the morming undear fasted condition

Cohort 2{n =12}

Cohat

Day 1~12

Day 13-22

Treatment & FTC/GS-7340 FDC (20025
mg) administered once-dally inthe
morning wder fed condition

Treatment D: FTCES-7340 FOC (200025 mg) pius
cabickstal-boosted darunavir (DR ce; $00M 50 my)
goministered onee-daily in the mpming under fed
eondition

Cohort 3 {n=14)

Cohort

Day 1~10

Uay 11-22

Treatment B2 Cobicistat boosted
darynavir (ORVien: 500/ 180 mg)
sdministerad once-daily in the moming
under fg condition

Treatment F: FTC/GS-7340 FLC (200028 mg) plus
cobicistat boosted darunavir {DRVTo, BO0HSD mg)
administered once daily in the morning undsr fed
candition

Cohort §.{n = 12}

Cohort

Day 1~-12

Oay 13-22

Treatment & GE-7F340 {8 my) single
agent administered once daily in the

morning under fed conditions

Treatment H: G3-7340 {3 mg) single agent PLUS
cobicistat {150 my) administerad once daily in the
mnrning under fed Conditions.

Table 4
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[0329] Results of the pharmacokinetic analysis in this study are shown in

Figures 3-5. (Note: Doses of GS-7340 are given as the mass of free base of
GS-7340, even where other forms of GS-7340 were dosed.)

[0330] Figure 3A shows GS-7340 (tenofovir alafenamide) concentrations (ng/ml)
for doses of emtricitabine and GS-7340 (triangles pointed up) and emtricitabine,
(GS-7340 and efavirenz ((initial value = 100 ng/ml); triangles pointed down) in
patients from Cohort 1. Cmax and AUC results are displayed in the table below
for GS-7340 exposure. Tenofovir (TFV) concentrations are shown in Figure 3B
for doses of emtricitabine and GS-7340 (upper line; triangles pointed up) and
emtricitabine, GS-7340 and efavirenz (lower line: triangles pointed down). Cmax
and AUC results are displayed in the table below for tenofovir exposure.

[0331] Figure 4A shows GS-7340 concentrations (ng/ml) for doses of
emtricitabine and GS-7340 (triangles pointed up) and emtricitabine, GS-7340,
darunavir, and cobicistat (triangles pointed down) in patients from Cohort 2. Cpax
and AUC results are displayed in the table below for GS-7340 exposure.
Tenofovir (TFV) concentrations are shown in Figure 4B for doses of emtricitabine
and GS-7340 (triangles pointed up) and emtricitabine, GS-7340, darunavir, and
cobicistat (triangles pointed down). Cp.x and AUC results are displayed in the
table below for tenofovir exposure.

[0332] Figure SA shows GS-7340 concentrations (ng/ml) for doses of GS-7340
alone and GS-7340 and cobicistat (triangles pointed up). Cinax and AUC results are
displayed in the table below for GS-7340 exposure. Tenofovir (TFV)
concentrations are shown in Figure 5B for doses of GS-7340 alone (triangles
pointed up) and GS-7340 and cobicistat (triangles pointed down). Cia and AUC
results are displayed in the table below for tenofovir exposure.

[0333] Increases in exposures were observed for GS-7340 (tenofovir alafenamide)
and TFV when dosed as GS-7340 (8 mg) plus COBI (150 mg) versus GS-7340

(8 mg) as a stand-alone agent. GS-7340 AUCpg and Cppax were ~2.7- and 2.8-fold
higher, respectively, whereas TFV AUC,, and Cpax were ~3.3- and 3.3-fold
higher, respectively. These data suggest that the interaction is COBI-mediated,
likely due to inhibition of Pgp-mediated intestinal secretion of tenofovir

alafenamide (GS-7340).
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Biological Example 4

[0334] GS-7340 and cobicistat were administered in conjunction with elvitegravir
and emtricitabine in a clinical trial to determine the relative bioavailability of these
compounds. The compounds were administered using a 25 mg or 40 mg dose of
GS-7340 (test) relative to exposures (elvitegravir, cobicistat, emtricitabine) from
elvitegravir/cobicistat/emtricitabine/tenofovir (reference) or GS-7340 (TFV)
(reference). A second cohort with a similar design evaluated an alternate
formulation of elvitegravir/cobicistat/emtricitabine/GS-7340 STR. (Note: Doses
of Compound are given as the mass of free base of GS-7340, even where other
forms of GS-7340 were dosed.) Elvitegravir/cobicistat/emtricitabine/GS-7340
(monolayer) tablets were manufactured by blending of emtricitabine/GS-7340
granulation with elvitegravir granulation and cobicistat, tablet compression, tablet
film-coating, and packaging. Elvitegravir/cobicistat/emtricitabine/GS-7340 bilayer
tablets are manufactured by compression of the elvitegravir/cobicistat layer and
emtricitabine/GS-7340 layer, tablet film-coating, and packaging. In order to
provide a robust assessment of pharmacokinetic comparisons between test versus
reference treatments, a balanced Williams 4 x 4 design was used in each cohort.
[0335] The dose of elvitegravir (150 mg), the boosting dose of cobicistat

(150 mg), and dosage of emtricitabine (200 mg) in
elvitegravir/cobicistat/emtricitabine/GS-7340 represent current investigational
doses (elvitegravir, cobicistat) or marketed dose (emtricitabine) with demonstrated
durable efficacy and long-term safety in HIV-infected patients.

[0336] The evaluation used two cohorts of twenty patients. In Cohort 1, the
following study treatments were administered.

[0337] Treatment A: 1 x Single Tablet Regimen (STR) of Formulation 1

(150 mg elvitegravir plus 150 mg cobicistat plus 200 mg emtricitabine plus 25 mg
GS-7340 (as 31.1 mg of the fumarate salt GS-7340-02)) QD, administered in A.M.
for 12 days.

[0338] Treatment B: 1 x STR Formulation 1 (150 mg elvitegravir plus 150 mg
cobicistat plus 200 mg emtricitabine plus 40 mg GS-7340 (as 49.7 mg of the
fumarate salt GS-7340-02)) QD, administered in A.M. for 12 days.
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[0339] Treatment C: 1 x STR (150 mg elvitegravir plus 150 mg cobicistat plus
200 mg emtricitabine plus 300 mg tenofovir (as tenofovir disoproxil fumarate) QD,
administered in A.M. for 12 days.

[0340] Treatment D: 1 x 25 mg GS-7340 tablet QD, administered in A.M.

for 12 days.

[0341] Patients were randomized to one of four sequences (I, 11, III, or IV).

Day 1-12  Day15-26  Day29-40  Day 43-54

Sequence 1 A B C D
Sequence 11 B D A C
Sequence 1 C A D B
Sequence IV D C B A

[0342] Formulation 1 (monolayer) was prepared by blending of
emtricitabine/GS-7340 granulation with elvitegravir granulation and cobicistat,
tablet compression, tablet film-coating, and packaging. The
EVG/COBI/FTC/GS-7340 STR tablet cores contain colloidal silicon dioxide,
croscarmellose sodium, hydroxypropyl cellulose, lactose monohydrate,
microcrystalline cellulose, sodium lauryl sulfate, and magnesium stearate as
inactive ingredients and are film-coated with polyvinyl alcohol, polyethylene
glycol, talc, and titanium dioxide.

[0343] In Cohort 2, the following study treatments were administered:

[0344] Treatment E: 1 x STR Formulation 2 (150 mg elvitegravir plus 150 mg
cobicistat plus 200 mg emtricitabine plus 25 mg GS-7340 (as 31.1 mg of the
fumarate salt GS-7340-02)) QD, administered in A.M. for 12 days.

[0345] Treatment F: 1 x STR Formulation 2 (150 mg elvitegravir plus 150 mg
cobicistat plus 200 mg emtricitabine plus 40 mg GS-7340 (as 49.7 mg of the
fumarate salt GS-7340-02)) QD, administered in A.M. for 12 days.

[0346] Treatment C: 1 x STR (150 mg elvitegravir plus 150 mg cobicistat plus
200 mg emtricitabine plus 300 mg tenofovir) QD, administered in A.M.

for 12 days.

[0347] Treatment D: 1 x 25 mg GS-7340 tablet QD, administered in A.M.

for 12 days.
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[0348] Patients were randomized to one of four sequences (I, 11, III, or IV).

Day 1-12  Day15-26  Day29-40  Day 43-54

Sequence 1 E F C D
Sequence 11 F D E C
Sequence 1 C E D F
Sequence IV D C F E

[0349] Formulation 2 was prepared as bilayer tablets that were manufactured by
compression of the elvitegravir/cobicistat layer and emtricitabine/GS-7340 layer,
tablet film-coating, and packaging. The EVG/COBI/FTC/GS-7340 STR tablet
cores contain colloidal silicon dioxide, croscarmellose sodium, hydroxypropyl
cellulose, lactose monohydrate, microcrystalline cellulose, sodium lauryl sulfate,
and magnesium stearate as inactive ingredients and are film-coated with polyvinyl
alcohol, polyethylene glycol, talc, and titanium dioxide.

[0350] Figure 6 shows pharmacokinetic data for GS-7340 from patients treated in
Cohort 1 (Formulation 1, monolayer). The top line (triangles pointed down) shows
GS-7340 concentration (ng/ml) when 40 mg GS-7340 is administered with
cobicistat. The middle line (triangles pointed up) shows GS-7340 concentration
(ng/ml) when 25 mg GS-7340 is administered with cobicistat. The bottom line
(squares) shows GS-7340 concentration (ng/ml) when 25 mg GS-7340 is
administered alone. These results show GS-7340 levels that are 2.2-fold higher for
dosing at the 25 mg level when GS-7340 is administered with cobicistat.

[0351] Figure 7 shows pharmacokinetic data for GS-7340 from patients treated in
Cohort 2 (Formulation 2, bilayer). The top line (triangles pointed down) shows
GS-7340 concentration (ng/ml) when 40 mg GS-7340 is administered with
cobicistat. The middle line (triangles pointed up) shows GS-7340 concentration
(ng/ml) when 25 mg GS-7340 is administered with cobicistat. The bottom line
(squares) shows GS-7340 concentration (ng/ml) when 25 mg GS-7340 is
administered alone. These results also show GS-7340 levels that are 2.2-fold
higher for dosing at the 25 mg level when GS-7340 is administered with cobicistat.
[0352] Figure 8 shows pharmacokinetic data for tenofovir from patients treated in
Cohort 1 (Formulation 1, monolayer). The top line (no symbol) shows tenofovir

concentration (ng/ml) when 300 mg tenofovir is administered with cobicistat. The
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next line down (triangles pointed up) shows tenofovir concentration (ng/ml) when
40 mg GS-7340 is administered with cobicistat. The next line down (squares)
shows tenofovir concentration (ng/ml) when 25 mg GS-7340 is administered with
cobicistat. The bottom line (triangles pointed down) shows tenofovir concentration
(ng/ml) when 25 mg GS-7340 is administered alone. These results also show
tenofovir levels that are 3-4 fold higher for dosing at the 25 mg level when
tenofovir or GS-7340 is administered with cobicistat.

[0353] Figure 9 shows pharmacokinetic data for tenofovir from patients treated in
Cohort 2 (Formulation 2, bilayer). The top line (circles) shows tenofovir
concentration (ng/ml) when 300 mg tenofovir is administered with cobicistat. The
next line down (triangles pointed up) shows tenofovir concentration (ng/ml) when
40 mg GS-7340 is administered with cobicistat. The next line down (squares)
shows tenofovir concentration (ng/ml) when 25 mg GS-7340 is administered with
cobicistat. The bottom line (triangles pointed down) shows tenofovir concentration
(ng/ml) when 25 mg GS-7340 is administered alone. These results also show
GS-7340 levels that are 3-4 fold higher for dosing at the 25 mg level when
tenofovir or GS-7340 is administered with cobicistat.

[0354] Following administration of EVG/COBI/FTC/GS-7340 (25 mg)
Formulations 1 and 2, geometric mean GS-7340 and TFV exposures were
substantially higher, relative to GS-7340 (25 mg) as a stand-alone agent. With
both formulations of EVG/COBI/FTC/GS-7340 (25 mg), GS-7340 AUC, and
Cinax Were ~2.2- and 2.3-fold higher, respectively, whereas TFV AUC,, and Ciax
were ~3.1-and 3.7-fold higher, respectively. GS-7340 and TFV exposures were
generally dose-proportional following EVG/COBI/FTC/GS-7340 (40 mg) versus
EVG/COBIFTC/GS-7340 (25 mg).

Biological Example 5

[0355] GS-7340 was coformulated with elvitegravir (EVG), cobicistat (COBI),
and emtricitabine (FTC) into a single tablet regimen (STR). Across three healthy
subject studies, the multiple dose pharmacokinetics (PK) of
EVG/COBI/FTC/GS-7340 STR and/or interaction potential between GS-7340 and
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COBI were evaluated to facilitate GS-7340 dose selection for STR clinical
development.

[0356] In Study 1 (n=20), subjects received EVG/COBI/FTC/GS-7340
(150/150/200/40 or 150/150/200/25 mg), EVG/COBI/FTC/TDF

(150/150/200/300 mg) or GS-7340 25 mg stand alone (SA), 12 days/treatment in a
balanced Williams 4 x 4 design. In Study 2 (n=12), subjects sequentially received
GS-7340 (8 mg) SA (Reference) for 12 days and GS-7340 plus COBI (8/150 mg)
(Test) for 10 days. In Study 3 (n=34), across two cohorts (each 2 x 2 crossover
design), subjects received EVG/COBI/FTC/GS-7340 (150/150/200/10 mg) (Test,
both cohorts), EVG plus COBI (150/150 mg) (Reference, Cohort 1), and FTC plus
GS-7340 (200/25 mg) (Reference, Cohort 2), each treatment dosed for 12 days.
Statistical comparisons of GS-7340 and TFV were made using geometric mean
ratios (GMR), with 90% confidence intervals (CI) of 70-143% (Study 1: Test =
EVG/COBI/FTC/GS-7340, Reference = GS-7340 SA). Safety assessments were
performed throughout dosing and follow up.

[0357] All treatments were generally well tolerated. Study 1 entailed 19/20
completers with one discontinuation from adverse events (AEs) (rhabdomyolysis
(Grade 2) while receiving GS-7340 SA). All subjects completed Study 2, while 33
of 34 subjects completed Study 3. No Grade 3 or 4 AE was observed in the
studies. In Study 1, when dosed as EVG/COBI/FTC/GS-7340, GS-7340 (25 mg)
and resulting TFV exposures were substantially higher versus GS-7340 SA (GMR
(90% CI) GS-7340 AUCas: 222 (200, 246) and Cpax: 223 (187, 265); TFV AUChu:
307 (290, 324), Cpax: 368 (320, 423)). In Study 2, when dosed as GS-7340 plus
COBI versus GS-7340 SA, GS-7340 exposures were similarly high, suggesting
that the interaction observed in Study 1 was COBI-mediated (GMR (90% CI)
GS-7340 AUChsst: 265 (229, 307) and Cpax: 283 (220, 365, TFV AUCy: 331 (310,
353), Crnax: 334 (302, 370), and Cyy: 335 (312, 359)). In Study 3, upon dose
adjustment of GS-7340 to 10 mg, EVG/COBI/FTC/GS-7340 (150/150/200/10 mg)
versus Reference resulted in comparable GS-7340 and TFV exposures. (GMR
(90% CI) GS-7340 AUCqs: 89.0 (76.7, 103) and Cpax: 97.3 (82.1, 115), TFV
AUChst: 124 (113, 136), Chax: 113 (98.8, 129), and Ciay: 120 (103, 140)).
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EVG/COBI/FTC/GS-7340 STR provided similar EVG, COBI, and FTC exposures
versus reference treatments and historical data.

[0358] GS-7340 and TFV exposures increase ~2-3 fold following
coadministration with COBI or as EVG/COBI/FTC/GS-7340 dosing, which may
be due to COBI inhibition of Pgp-mediated intestinal secretion of GS-7340. With
a 10 mg dose of GS-7340, EVG/COBI/FTC/GS-7340 provided comparable
GS-7340 and TFV exposures as GS-7340 at 25 mg and ~90% lower TFV exposure
versus EVG/COBI/FTC/TDF.

Biological Example 6

[0359] EVG/COBI/FTC/TDF and EVG/COBI/FTC/tenofovir alafenamide
hemifumarate were administered as single tablet regimens (STR) in a Phase 2
clinical trial evaluating safety and efficacy in HIV+ treatment-naive adults. All
subjects had HIV-1 RNA >5000 c¢/ml. Week 24 data indicated that treatment with
the two STRs resulted in 87% of subjects on EVG/COBI/FTC/tenofovir
alafenamide hemifumarate and 90% of subjects on EVG/COBI/FTC/TDF having
HIV-1 RNA <50 ¢/ml. The EVG/COBI/FTC/tenofovir alafenamide hemifumarate
STR was well tolerated, and relative to the known safety profile of
EVG/COBI/FTC/TDF, no new or unexpected adverse drug reactions

were identified.

[0360] Renal function was assessed in the subjects at week 24. When compared
with subjects taking EVG/COBI/FTC/TDF, subjects taking EVG/COBI/FTC/
tenofovir alafenamide hemifumarate had significantly less reduction in the
estimated glomerular filtration rate (¢GFR), a trend towards less proteinuria, and
statistically less tubular proteinuria. These differences may represent a reduction
in subclinical tenofovir-associated nephrotoxicity.

[0361] To assess bone mineral density, dual-energy X-ray absorptiometry scans
were performed at baseline and week 24. Subjects taking EVG/COBI/FTC/
tenofovir alafenamide hemifumarate experienced a significantly smaller reduction
in bone mineral density at both spine and hip after 24 weeks, compared with
subjects taking EVG/COBI/FTC/TDF. Importantly, the proportion of subjects

with >3% decrease from baseline in hip bone mineral density was 10-fold lower in
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the EVG/COBI/FTC/tenofovir alafenamide hemifumarate group than the
EVG/COBI/FTC/TDF group (3.0% vs. 31.6%).

[0362] Together, these data support the hypothesis that TDF-associated renal and
bone toxicity is driven by circulating tenofovir, as tenofovir levels are reduced by
90% in subjects administered EVG/COBI/FTC/tenofovir alafenamide
hemifumarate.

[0363] All references, publications, patents, and patent documents cited herein are
incorporated by reference herein, as though individually incorporated by reference.
The invention has been described with reference to various specific and preferred
embodiments and techniques. However, it should be understood that many
variations and modifications may be made while remaining within the spirit and
scope of the invention.

[0364] The use of the terms “a,” “an,” “the,” and similar articles and the like in the
context of describing the invention (including the following claims) are to be
construed to cover both the singular and the plural, unless otherwise indicated
herein or clearly contradicted by context. The terms “comprising,” “having,”
“including,” and “containing” are to be construed as open-ended terms (i.e.,
meaning “including, but not limited to0”), unless otherwise noted. Recitation of
ranges of values herein are merely intended to serve as a shorthand method of
referring individually to each separate value falling within the range, unless
otherwise indicated herein, and each separate value is incorporated into the
specification as if it were individually recited herein. All methods described herein
may be performed in any suitable order unless otherwise indicated herein or
otherwise clearly contradicted by context. The use of any and all examples, or
exemplary language (e.g., “such as”) provided herein, is intended merely to better
illuminate the invention and does not pose a limitation on the scope of the
invention, unless otherwise claimed. No language in the specification should be
construed as indicating any nonclaimed element as essential to the practice of the
invention.

[0365] The embodiments within the specification provide an illustration of
embodiments of the invention and should not be construed to limit the scope of the

invention. The skilled artisan recognizes that many other embodiments are
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encompassed by the claimed invention and that it is intended that the specification
and examples be considered as exemplary only, with the true scope and spirit of

the invention being indicated by the following claims.
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WHAT IS CLAIMED IS:

1. A composition comprising: cobicistat, or a pharmaceutically acceptable salt

thereof; and tenofovir alafenamide hemifumarate.

2. The composition of claim 1 comprising: 50-500 mg of cobicistat, or a
pharmaceutically acceptable salt thereof; and 3-40 mg of tenofovir alafenamide

hemifumarate.

3. The composition of claim 1 or 2, further comprising a pharmaceutically

acceptable carrier or diluent.

4. A method of treating a viral infection in a human comprising administering a

composition of any one of claims 1-3 to the human.

5. A method of treating a viral infection in a human comprising coadministering
cobicistat, or a pharmaceutically acceptable salt thercof, and tenofovir alafenamide

hemifumarate, to the human.

6. A method of inhibiting activity of a retroviral reverse transcriptase comprising
coadministering cobicistat, or a pharmaceutically acceptable salt thereof, and

tenofovir alafenamide hemifumarate.

7. The method of claim 6, wherein the coadministering of cobicistat, or a
pharmaceutically acceptable salt thereof, and tenofovir alafenamide hemifumarate,

1$ in a human.

8. Use of cobicistat, or a pharmaceutically acceptable salt thereof, and tenofovir
alafenamide hemifumarate, for the prophylactic or therapeutic treatment of a viral

infection in a human.
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9. Use of cobicistat, or a pharmaceutically acceptable salt thereof, and tenofovir
alafenamide hemifumarate, for the manufacture of a medicament for treating a

viral infection in a human.

10. Use of cobicistat, or a pharmaceutically acceptable salt thereof, and tenofovir
alafenamide hemifumarate, for the manufacture of a medicament for inhibiting

activity of a retroviral reverse transcriptase.

11. The use of claim 10, wherein the medicament is for inhibiting activity of a

retroviral reverse transcriptase in a human.

12. A method of boosting an anti-viral effect of tenofovir alafenamide
hemifumarate in a human comprising administering a composition of any one of

claims 1-3 to the human.

13. A method of boosting an anti-viral effect of tenofovir alafenamide
hemifumarate in a human comprising coadministering cobicistat, or a
pharmaceutically acceptable salt thereof, and tenofovir alafenamide hemifumarate

to the human.

14. The method of claim 13, wherein 50-500 mg of cobicistat, or a
pharmaceutically acceptable salt thereof, is coadministered with 3-40 mg of

tenofovir alafenamide hemifumarate.

15. A method of inhibiting Pgp-mediated intestinal secretion of tenofovir
alafenamide hemifumarate in a human comprising administering a composition of

any one of claims 1-3 to the human.

16. A method of inhibiting Pgp-mediated intestinal secretion of tenofovir
alafenamide hemifumarate in a human by coadministration of cobicistat, or a

pharmaceutically acceptable salt thereof, and tenofovir alafenamide hemifumarate.
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17. The method of claim 16, wherein 50-500 mg of cobicistat, or a
pharmaceutically acceptable salt thereof, is coadministered with 3-40 mg of

tenofovir alafenamide hemifumarate.

18. The method of claim 4 or 5, wherein the viral infection is human

immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

19. The use of claim 8 or 9, wherein the viral infection is human

immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

20. The method of any one of claims 12-14, wherein the virus is human

immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

21. A composition comprising: (a) tenofovir alafenamide hemifumarate;
(b) cobicistat, or a pharmaceutically acceptable salt thereof; (c¢) emtricitabine; and

(d) elvitegravir.

22. A composition comprising: (a) 3-40 mg tenofovir alafenamide hemifumarate;
(b) 50-500 mg cobicistat, or a pharmaceutically acceptable salt thereof;
(c) 50-500 mg emtricitabine; and (d) 50-500 mg elvitegravir.

23. A method of treating a viral infection in a human comprising administering a

composition of claim 21 or 22 to the human.

24. A method of treating a viral infection in a human comprising coadministering
(a) tenofovir alafenamide hemifumarate; (b) cobicistat, or a pharmaceutically

acceptable salt thereof; (c) emtricitabine; and (d) elvitegravir to the human.

25. The method of claim 24 comprising coadministering (a) 3-40 mg tenofovir
alafenamide hemifumarate; (b) 50-500 mg cobicistat, or a pharmaceutically
acceptable salt thereof; (¢) 50-500 mg emtricitabine; and (d) 50-500 mg

clvitegravir to the human.
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26. The use of the composition of claim 21 or 22 for the prophylactic or

therapeutic treatment of a viral infection in a human.

27. Use of (a) tenofovir alafenamide hemifumarate; (b) cobicistat, or a
pharmaceutically acceptable salt thereof; (c) emtricitabine; and (d) elvitegravir for

the manufacture of a medicament for treating a viral infection in a human.

28. Use of (a) 3-40 mg tenofovir alafenamide hemifumarate; (b) 50-500 mg
cobicistat, or a pharmaceutically acceptable salt thereof; (¢) 50-500 mg
emtricitabine; and (d) 50-500 mg elvitegravir for the manufacture of a medicament

for treating a viral infection in a human.

29. A composition comprising: (a) tenofovir alafenamide hemifumarate;
(b) cobicistat, or a pharmaceutically acceptable salt thereof; (c¢) emtricitabine; and
(d) elvitegravir for the treatment of a viral infection, wherein the viral infection is

human immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

30. A composition comprising: (a) 3-40 mg tenofovir alafenamide hemifumarate;
(b) 50-500 mg cobicistat, or a pharmaceutically acceptable salt thereof;

(c) 50-500 mg emtricitabine; and (d) 50-500 mg elvitegravir for the treatment of a
viral infection, wherein the viral infection is human immunodeficiency virus (HIV)

or Hepatitis B virus (HBV).

31. The method of any one of claims 23-25, wherein the viral infection is human

immunodeficiency virus (HIV) or Hepatitis B virus (HBV).

32. The use of any one of claims 26-28, wherein the viral infection is human

immunodeficiency virus (HIV) or Hepatitis B virus (HBV).
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L —Fhdl&w, oA & vl L P At B L B 2 2% EnT 35252 (1) 2k 5 R A 15 SR fi
TR
2. MRFEAFIE SR 1 Frk A&, HoAn & :50-500mg ] bL o At sl HL 2 25 2% E 52 1)
£h F 3-40mg i tR T LR L T R IR L
3 ARPEARINZLR 1 852 PriR AL &4, Hdt— DA e 242 b T 832 I 50 sl R 711 o
4. —FPEIT NIRRT 1, AL 1) i A $ SRR e AR 2k 1 21 3 HF—A4L
FIESR TR AL B
5. a7 NIRR BEE G 795, FLAL 5 ) ik N5 ] B U At sl P 242 | ] 42
2SRRI AR 5 R T R AL
6. — O 0 A SR s A A SR ) R () v, A R ST L A a L R 247
AT EESZ AR AU v AR T3 SR Y T M IR L
7. WRPEARIER 6 BTk i) 732, Herp ik o] Lo v th sl e 2 242 b n] 4252 1) B VS T A
T LR e T M R ER SRS A N
8. — M nl Hb et i e s 22 | nT b A2 ) R RN VAR B Rk I T g IR R R
i@, FH TR R T MR A iR
9. — AT Ll VG At BRI s 22 b mT e A7 (1) AR R VAR B SR T R R
8, FOH s gty N s I 254 .
10. — ey bb pU A B IL S 252 1 mT $2 52 1A R R AR 15 SR e Y I T4 IR Eh i
1% 5 0 F S AR 1 00 2 S 0 00 s S M T R 254
L1, ARFEACRIEESK 10 Prik iy F ag , e Brids 254052 FH T30 5N P 300 B S5 2 208 2 S Il
TS
12, —Fhre N 34 si 2 v 4w 45 e e 10 R Sk U R AR T I v,
) T ik A5 MR AR R 1 3] 3 P AT —BUR) SR BTk (41510 .
13, — e N B 5 v AR 15 SR e e TR R ER P FEAE R ik, LA
) iR N L85 0] L P fh B s 2427 B mT 52 i b R R AR 13 SR e ) T M IR L
14, K4 BOR) SR 13 Frk 77323, Hirh 50-500mg ] B PG G 12 242 bR 252 (1) 3h S
55 3-40mg B ifAR 13 K him e T IR R S 1.
15, —FpAE N i il v 4w 5 SR et T M R B 1% Pgp A T 1 W 2 WA 1)
e, FLA S ) TR A B RIS AR SR 1 38 3 AT — BRI BRIk AL &4
16, —FpAE N b il v 4w 5 SR et T M R Eh 1K Pgp A T 1 23 A 1) Uy
2, Ol Ik R 50T L PG At B L R 2 2 BT B2 () AR A v AR T R Y T R IR L
AT .
17. MARBOR)ZESR 16 FTdk (17732, Hidh 50-500mg 7] bGP i g HE 2 24 2% - rl 352 (g 2k 2
55 3-40mg B imAR T LR et T R ER R S 1.
18. ARFEBUFNEE SR 4 88 5 Prid @) 532, Forbh P 25 8 g 2 N 28 S e B 13 HIV B &
HYJHF % 5 5 HBV
19. ARFEBFN LK 8 5L 9 Pridk i) ik, Forb Bridk o 23 8 g 2 N 2R S e iR 23 HIV 5L &
HYJHF 9 5 B HBV
20. FRPEANRIELNR 12 F) 14 HPAT— BRI R BT (1) 7535, Forb B i B 2 N2 G i [
2
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I BE HIV 88 425 99 B HBV .

21, — R AW, A : (a) Britita s Ry s T4 Rk ; (b) n b fth sl P
29 BRIz R s (o) BUihAbIE F (d) BBk,

22. — M EY), HALE : (a) 3-40mg iR 5 3 h My ie-f- 5 T I — 1R 5 (b) 50-500mg
AT L P Ak L e 242 BTS2 2R 5 (¢) 50-500mg B b s F0 (d) 50-500mg FREHE T

23, — BRI NP BRI 1) 5, FLAL B ) Pk A\ B S5 AR BRI 225K 21 55 22 Prik i)
HEW.

24, —MEIT NI BRI 7 v, A B I rid AL 5 (o) B vkt 33 SR it
RTIEIRE 5 (b) ol Lepifh e ILEE 2522 Bz i 3h 5 (o) Bl A0 (d) BB

25. MRHANRIELR 24 Pri’ i) ik, HAE ik N3 5 (a) 3-40mg B iFia 43 L Hi
W& T 1 1R & 5 (b) 50-500mg 1] b P Ath sl L= 2527 F ] 4252 (1) 5 5 (¢) 50-500mg S8 i fih
% (d) 50-500mg KT

26. — AR BORIZEK 21 5L 22 BT ik (I ALA- 90 &, JLR B sa 7 s AT

27. —H (a) B 13 P i I T 0 IR L 5 (b) AT LR U A B LS 25 2% 1Rl #5211
£ (o) B s/ (d) BT R g, A T HlE gy N B s iR 4 - I 259 .

28. —Fil' (a) 3-40mg i 45 by - I T 1 1R £ 5 (b) 50-500mg 1 LY ph fth m H: =
2y BT 3L 5 () 50-500mg JBL HhAthisE s A1 (d) 50-500mg 42 85 4% 5 (19 A ik, FLH -1l
By NIRR s I 259

29. —MALEY), FLALE < (a) B s 5 Rl T ek s (b) T Ly th sl It e
2y LTz 5 (o) B fdis sF0 (d) RS, JEH 9879 mpisk g, I ik g 73 8
YLt N A2 Bl 495 25 HIV 88 2 B9 BF 48 99 2 HBV.

30. —HPdl G, HALE : (a) 3-40mg B vkAm 15 L hrmie 1 e 1M —# 2k 5 (b) 50-500mg
A LGP A B LS 252 FRTESZ 3L 5 (¢) 50-500mg K& i AtE s A1 (d) 50-500mg &% 15, L
F 6970 BB, L I g w Sk g e N\ 2R G0 2 s = HIV B ORI 2 993 75 HBV .

31. MRPEACRI LSk 23 3] 25 HRAT— BRI EE R Fridk 1) 51, Forb Irod g 23 8 G e N2 fufis
I EE HIV B SR 2995 5% HBV .

32. MRPEARI LK 26 F] 28 H AT — BRI K P idk 1) ik, v ridos 23 g e N 2K
B RE HIV B85 SR 28995 55 HBV .
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RFaTrRERRNeaBERmF MR R T 5K
BN LL A BV4R S T A

[0001] KHIFERIARL X S

[0002]  ASHHE SR DL &I 56 12012 45 2 1 3 HHRAT A 3 I N6 1) FR A 2 5
61/594, 894 5 ;2012 4F 3 H 30 H3EAS (125 [HIf I L R i 2256 61/618, 4115 ;20124F 4 H
16 H $242 1 96 B 5 R FH S 2226 61/624, 676 5 ;2012 4F 8 F 23 H LAY 26 [ i 5 F)
HIIE 2855 61/692, 392 5 H1 2012 4F 12 H 14 HEEAZ 126 E G I 4 F) il 245 61/737, 493
5 TR B A F N AR LA ST T T IR AR S

HEEA

[0003] FFifitaTs (tenofovir) {9-R-[(2— WML 4 2E ) VL 1 IRRERS } (—Fp dAMP 1R
AT ) Je NIk g8 1 8 (HIV-1) 05 )R SMFIAR I FI ) 5ok
5 10 40 R A Bl AMP ORI R 1 — B RN R IR AL s PR i (R T AR TS IR IR )
FIT I S 0 5 76 24 2% 142 K955 B DNA BE A HIV-1 300 %% Sl 0 5o 4 Akl 5n) o R i A
P AR 7K AR R 12 318 53 368 B 17 56 T+ HIV 300 e S P P00 A 2S00y 400 1t ) ) s L Tk 2 PR o) 12k
WG A D B .t T AR B IR IR 2L A, WOt 5 A b v pH T 2 iy 87 FL AT 19, bt
BB 1 i A R P S

[0004] 55— AR I i 48 5 AT 2 ) T M5 R B Uk 4R 5 R (Tenofovir disoproxil
fumarate, TDF ; VIREAD® ) O eI ARIRES 15 2] 250, HO/evr 2 B X548 Bl
A AE g S E P o R A 45 A B8R H — O 5] (300mg) FHT-vaY7T HIV-1 J& %L,

[0005]  SE[E L RIEE 7,390, 791 ‘SR T ad F 197 2% 1 5% 6 B I IR A% 1 R R AU A 24 .
—Fh TR AT 2552 9-L (R)—2-[[(S)-LL()-1-( F AL ) L3 ] &I ] R LA
S ] HASE ] AL ] RS 16 -

[0006]
NH,
NN
P N‘) g‘\\OPh o
N —/ NH
\\/O \/{ /(
B S @]
16 - )

[0007]  GS-7340{9-[ (R)—2-[[(S)-[[(S)~1-( FNHEILIREL ) LH | &I | FE LA
FE ) R4 T AL ] RS ) REREAR S (9-[ (2 JREE AL ) 3L ] BRIENS ) (KA
R RIER TR 2 o GS—T7340 AHXS T4 548 5 e Hi 5 ft HIV 35 2% 500 21 1000 534 5 1)
T PEXTPT T 41 P 1 A I A AR B 41 . (PBMC) A E IS 4 g = (¥ HIV-1. GS-7340
T ELA B8 R R A A AR AR 5 A% 3 5] PBMC 1 H S bk 2 40 0 rh O 3 i RRAA B 4
SRRIRE ). JLIE R AT IR A5 3051 o

[0008]  GS—7340 # AR B VA4 3, FLAE B A0 RTE PEAR I — IR B 4R 5 (PMPApp) 1)
55— DR TR T A1 M N AZ AT RBEE P o A0 TR R AR 5 A R S T B IR L T 201
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0 0 P s v 9 LR A 1) BT BRI R A 7 IR — W IRV » BT IR LA 22 R) T 1
(AK1 2] AK4) JEUAFAE, P B ididm 15 B IR AL th AK2 B3 5

[0009]  FUF AR T FEATE NARINEAAR A E 4 A S5 555 5705 N R 25 W) AR5 40 e 2
7 P450 Wi EY UDP— 2 %4 bl B PR I FE I 4 35 ELAHME ] o GS—7340 HL A5 A7 BRI 2 p ol e A2 4
€825 P450 BgTE TR ) (S A Pl Al TR LEAR, TC, > TuM) o DI, GS-7340
FEANIE = 50 1 M IR E T AT UGT1AL BhEE. 34k, GS=7340 JfAS A& 0 JE 4 57 Rl N\ 5 2
Bt X SZARI A o

[0010]  JUE AR T FI GS-7340 J7m H P it i 1, AP A B RS AR AN 22 A FH 1A m e 2
AT BEAE T s 2900700 S B I n . DR, R RS 1A e SR A AR T Bl GS-T7340
SERTEESZ Ui 2R E I I T R A

foo11] & [ & R]ZH 7,390, 791 5 F1 36 [H L A5 7,803, 788 5 (H & BN & L4 XX
SUR R 7 XIENAR S ) IR T 3E T n SR B B A T IR R A 2. i b
Frik, —Fh iR ar 2502 9-L(R) —2-[[ () -[L()-1-( FRAEIEBI ) 47 ] dH ] KA
FEAUBRIE ] FHACSE ] R ] BRI S . IR B AN IR Ak B W I AL A i AL RR O L TN R
N=[(S)~[[(1R) 2~ (6~ &3k —9H~ MEEnd —9— KL ) —1- FIL L4583 ] F oL ] 2RI 1,
1- 3L 2350 . 52 [EEF) 5 7, 390, 791 5 F155 7, 803, 788 ‘5 A FF T IX ML AWM H I T 1
TR AL & T (S WA sE) 4)

ZRAAE

[0012] O & 24 GS-7340 45 A] Lk 74 4t (cobicistat, (2R,5R)—(5-{[(2S)—2-[( H ¥
{[2- (N —2- 2 ) —1,3— WM —4- B ] FEOE ) S AR ) %38 14— (g —4- 38 ) T b
F1-1,6- 2RO -2- 38 ) FIEHR 1, 3- WEM: -5 JEHITE ) — B 5 I 7E A GS-7340
(R4 5 B FE i35 . 24 5] LA — i £ I, GS—7340 #1155 BLA L Bl GS—7340 715 5
2. 25 B R E . B IGO0, S LA —A B 5 1 GS-7340 B v A T
P GS-7340 FfE = 3-4 A5 B R Y. /51BN, 5l i fth—EH5 1) 6S-7340
BT S HAT LE Bl GS-7340 FliE s 1. 3 54 b ki M.

[0013]  FE— NSt fsl H, AR IR AL A ) GS-7340 B ILPE 242 b nT 222 (1) 3 A m] L g
fl Bl B 2427 bl sz (R R T-B va tEsa T tva T N R s R & . mT Le g At ey
55 GS-7340 JL# 5. 6S-7340 s e 22 Bl 452 1 $h T LA 3mg 8 4 3mg+ 10+ 5mg 25+ 5mg
8% 40+ 10mg BT R SRR e I A . nT Lepu A el e 2% BTz i £k nr LA
50-500mg- 100-400mg~ 100-300mg =Y 150mg HJ A FH . GS-7340 BRILER 2427 b $52 1) Eh A
A L PG Ath B L s 22 b ez R v LB o A AL A H Y GS-T7340 i LBE 22 b
A HERZ A ER AR H B 1] L pu Ath 5L R 242 b n] sz 19 B 1K SR S0 2R o o R 1R B T
NP EREEE HIV) 8RR (HBV) .

[0014]  ZE— NS, A R B &) GS-7340 s JLpE 25 2% bnl ez sk AT e
VU Ath BG H B2 22 bl 3252 1 6 T 0 GS-7340 254 8h fi2F i gk .l e pa A AT
GS-7340 JL# 5. GS-7340 s H Ex 2527 b n]$252 19 5 7T LA 3mg. 84 3mg. 10+ 5mg. 25+ 5mg
8¢ 404 10mg 5 R SCHR ) BV AT o w7 R v Al ni LB 2425 B nT 52 (1) R ] LA
50-500mg+ 100-400mg 100-300mg 8% 150mg M A H . GS-7340 siPe 2427 b nf 852 i #h A

5
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A L PG Ath L s 22 bl ez AR v LB S o A AR A H Y GS-T7340 i LB 22 b
AJ A2 1 ER A H R n] B g At sl L s 252 T2 B AR SR R AL . R I& T TR TR
PEBIEIT PEG ST NI BRI o i B 1) O ARG i b 28 (HIV) 54BN 205 55 (HBV) o
[0015]  ZE— Sy o, AR IR AL A GS-7340 sk B 2427 b nlBeaz (1) A a] b g
MR S 24 2% b nT 852 10 2 AT 03k GS—7340 (19 C,, I A% . Al b P4 T 55 6S-7340 3t
Be5. GS-7340 s 2527 bl 8252 (1 £ T LA 3mg. 8+ 3mg. 104 5mg. 25 & 5mg &Y, 40+ 10mg
B SC A e e B A A . o] e P A E LB 242 T E2 A2 1 3 vT BL 50-500mg
100-400mg+ 100-300mg BY, 150mg FJEAEH . GS-7340 mfH B 24547 b n] 252 1) 6 R0 v] LL P i
BB 227 Bl b e e S . nl RS A H R 6S-7340 B ER 2557 sz 1)
ERAIRE H AR 1 n) L P A B L B 25 2 BT sz i S B A S o T O TR A I ER T
PEVRIT NP EEIER Gy o R 0] g N se il Beig 28 (HIV) B RYH980% 58 (HBV) o

[0016]  FE— NS, AR ARG A GS-7340 B HPE 242 b nT$e 2 (1) 2 A m] L g
BB 22 AT REAZ I SR T T 53k GS—7340 (IR /K -0 ik . AT EL PEAth AT 55 GS—7340
HH o 6S-7340 B BE 2527 F 4252 196 v L 3mg 84 3mg 10 £+ 5mg . 25+ 5mg B¢ 40+ 10mg
BN SC R IR i e ST A . o] B P A e B 24 BT 432 1 #h ] BL 50-500mg -
100-400mg~ 100-300mg BY 150mg M) E A H . GS-7340 BB 2452~ b n) $52 52 1r) 6 R0 v Ll v il
BB 257 Bl i e S o ni Al RS A H S 6S-7340 BB 255 B2
SRR H i n) L PG A e LB 22 BTz i SR B S S o FH ) o TR A I EGTT
PEVATT NBIR ARG o 5 ] g ARG e i 88 (HIV) s L BYBF 28955 (HBV) o

[0017]  ZE—/NSEJta il A, AR SR AiE—Fh 4l &4, JLA 2 B 7 B 1) GS-7340 B dL s 24
BT A B BB AT L P A e L e 22 T2 AR RN 25 BRI
AN BB 4L AT AL HE B Smg. 8+ 3mg. 10+ 5mg. 25+ 5mg Y 40+ 10mg 5L W1 F 3¢
i) 38 1 L Y TR (1) 5 1 GS—7340 B IL B 224 BTz k. AA T B HE 2 50-500mg
100-400mg+ 100-300mg % 150mg (1) & ¥ ] LLptfth . A7 75128 m] o Bk H Al

[0018]  FE—ANSEJti ol vh, A< A WA Ak — bl ) &, LA 7« (1) GS-7340 s dLpe 255 ]
Pz k5 (2) Wt e B 2527 B4z 1) 3h s (3) — B ANAELMS A (1) R TR E
GS—7340 LIPS 2527 bl sz 1R LA R nT L vt B IL B 242 BT 8z 3k b 7 5 B ik
& A A5 5 3mg 8+ 3mg. 104 5mg . 25 & 5mg 1k 40 &= 10mg B AN 3 8] (1 He e Vi Bl e & 1)
GS-7340 s H e 2527 Tz £h . A& v 46 & 50-500mg . 100-400mg- 100-300mg 5%
150mg (1] 5 ¥ n] LE PhAh

[0019]  7E— AN SEHt e v, A R B3R A —Fpyf N 25 e i U7 v, A& L s
GS—7340 DL Je ] Ee v fth R P 2 2% bEnl 2 1) &, o B GS-7340 S 1 AT L P A 1
A AL S PEALEAE 0] LG At 118 Ol Rl B ORI GS-7340 nI kA3 14 B B EZAH
M 6S-7340 4 5 #R . 5 3mg.8+3mg.10+5mg.25+5mg 5 40+ 10mg B 40 K 3 3K [
e O HI &) 6S-7340 s 255 Bl i #hn] 5Tt fih b4t 5. & 50-500mg.
100-400mg+ 100-300mg % 150mg [ v] LE i fh n] 5 GS-7340 I8 . e vl Nk
HRfapi R (HIV) BRI 299588 (HBV) .

[0020]  7E— > SEJtA A, A WG A — P N PR 300 A SR 0 B 00 e SR B PRV R ) O %
HAEILEE 6S-7340 LA mT L pufh el Hope 2% BT fesz iy dh, Horp 5 GS-7340 L 511

6
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AT LG P A PR R PR AL 5 AN AR T L PG AR R A 0 R T8 B 5 ORI R GS—7340 RIS
4 5 TR M 2 GS-7340 4 5 B % . 5 3mg.8+3mg.10+5mg.25+5mg B 40+ 10mg B 1
ST AR ) L R R & ) GS-7340 BRILER 2% BRI I Eh T SR A ke . B
50-500mg- 100-400mg+ 100-300mg &% 150mg &) v L PG vl 5 GS-7340 JL 5. WiEE vl A
N il b ag (HIV) o

(00211  FE— S b, AR BHHE AL ] Lo v A sl L s 252 bl 52 i Eh LB S5 e &
W) GS—7340 B ILER 2527 ] H252 (1) 3 TG AL ya 7 s 2R B R 29 o o AR R B 3t
— iR T LG fth B BE 242 BTz I R LB S AL B GS-7340 BRI B 2% ]
P20 3 TG HEE 7 N s i 4 I 2 g o GS-7340 i3l E= 257%% bl $E32 1)
TP i (B — 2SI e h LAR Y ) A . GS-7340 BRILEE 242 Enl iz
()5 FT A 3mg 8+ 3mg. 10+ 5mg. 25+ 5mg 5% 40 + 10mg 5841 T 31 3R [ ey [l ) B A o
A EG PG4t A] BL 50-500mg . 100-400mg 100-300mg 5%, 150mg [ & A# FH . 0 b b4t ) LA — 2 1)
A, Prid SR STEAAAE 0] L P A A I 50 Nl g B S RO GS-7340 nl 315114
53R TR AH I GS-7340 4> 5 ik, FI T-HE 259, Wi vl 3 AR sk i eg (HIV) 504
R 289955 (HBV) o

[0022]  FE—ANSEHf] o, AR WS AE S AT L v A el L s 24 2% BTz i i I S AL &
W) GS—7340 B PE 2h 2% b il 52 (1) R FH T ) 2 AR 00 ) 300 A S 0 B 200 A SR I 1k 1Y) 2454
IS A Bt — DR 5 n] e P i e LB 252 BT 452 11 Sh L8 5 1 54 GS-7340
B R 2% b2 1 SR T o (AL AN P 300 e S 2 300 e S i v R I 2 T
GS—7340 BILpe 2% Bz I EhnT LR AT . GS-7340 BRILEL 2557 Bl #3211 3h
AL 3mg.8+ 3mg. 10+ 5mg. 25+ 5mg B 40+ 10mg B4~ SC I i He e Bl i & AE H - ml ke
P fth 7] LA 50-500mg 100-400mg 100-300mg 5% 150mg fFEAd . AJ EL pafth o] BL— & (I Af
H, Brid At SEEAAAAETT LL G At s 00 il i B S8R GS-7340 AT R4S (1) 4% 5 2
FEAH A GS-7340 4 5 25, FH THIIE 259 . Wi e v] W AR s sl b 58 (HIV) .

[0023]  FE—/NSEHtifs A, Ak WIS A AT L P Ath B L e 24 2% bnT sz g SR 0 gk, L H
il 258 H T B S N 2 5 oedt 6GS-7340 LB 2527 b nl 4252 (I Sh i 250030 )1 22 1 259
GS—7340 BRI P 2427 bl 2 (R T DL T A« GS-7340 BIL R 252 b nl 452 1 &
Al LA 3mg.8+3mg. 1045mg. 25+ 5mg 5% 40 & 10mg 540 LA T [ 34 i) e v B B F . vl b
P4t AT L 50-500mg -+ 100-400mg 100-300mg 5% 150mg FRFE 4 1 . A) L Pa th o] BL—5E A A
s iR s AL STEAAAAE VT L P A 1 50 Nl B S BONHIR GS-7340 nT 315G 114> & 2
FE AN GS-7340 A G B FE, FH T HIE 2. 299 TR v HEB0aT7 PR 97 N 199 5 I
Beo TREEN] I NSRS R (HIV) BB 2 g (HBV) o

[0024]  FE—/NSEJtif A, Ak BRI nT L Py Ath 5L B 2527 B nT B2 i s i ag, LR T
il &G H TR S ANl {9-TR) -2-[[S)-[L()-1-( FFNEIEmRE ) L3 ] 2 ]
ARSI AR ] FHARE ] VL ] IRREENS } BRILER 2% BT ISR I 253l ) S B 25
GS-7340 s 247 Enrez i shnr Llxigyr Al . {9-LR) -2-LL(S)-[[(S)-1-( =N
AILERIL ) CFE ] 2 ] AR AL ] WSS ] NS ] RS Il 2 TR I
AL 3mg 84 3mg. 104 5mg. 25+ 5mg B, 40 4 10mg 55,4 A S o (3] i 1) He s 3 el 1y &4
A EE PG At AT L 50-500mg  100-400mg 100-300mg 5% 150mg A HEEALH] o AT L Pt ] BL— & 1Y
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AT, Prid S5 5 AL v] L P AR IS B0 Rl 5 5 ORI GS-7340 mI3R1G 14
5 R B A 1K) GS-7340 4> 5 2585, FHT-H& 25% . 259 1B v Pk st o7 e 7 N
BRI BRI NSRS ki TE (HIV) R ORHRpiEs (HBV) .

[0025]  FE—NSEjitfs] o, Ak BHER A vT L vy fh B L s 22 T sz i sh i g R T
il £ 38 T AEB S T LE At f5 4l GS—7340 BILER 2424 bl Bz 1R R IR == kN2 30-70%
WAL NI 258 . F g nl 8 B BE 7 MG 7 NI BB o 9 3 o AR e il
Fai s (HIV) BRI 99588 (HBV) .

[0026]  FE—/NSEHtf , A R ISR AE AT LU G A sl L s 242 BTz i sk i A g R T
il #5085 F T AEBS nT L P At J5 4 GS—-7340 BILEE 252 b nl #5213 AR /N2 2-4 £ 1
HEANHM 259 o 76 —AN St b, A8 BHER AL o] L P fh B LR 24 2% BTz i 3h i i 5 3L
FH 14504838 T e 5 0] B PG Ath 5 A GS—7340 B8 B2 2427 ] 4252 (19 3R (K ek /N2 3 3%
RN R 25% . Fag v 5 TR sa 7 a7 AR e isk g o a5 n] g NS S fie il
e (HIV) BRI K8 (HBV) .

[0027]  FE—NSEJtf h, AR BRI —Pa 7 N BRI AL 7, A Em AR S
1) GS-7340 I 2% B Rz i dh s f0 2) wI el el Hipe 2527 Tz k. GS-7340
oL pe 22 BT (0 3 LLKIR YT B S o i RE i o N R R s 7 (HIV) Bk SR %
Ji e (HBV) .

[0028]  FE— AL, AR WAER A S AT L VG A B S R IE T R 1 GS-7340 H iR
SR BRI & . 9 B ) o AR B b 1 (HIV) i A AR R 5 (HBV) .

[0029]  ZE— NSt fe] H , AR BB A S AT L VG A B 5 1 G T R I GS-7340 H 4
TG S B I ST & o i R T o N R Bk s 7 (HIV) o

[0030] 7Rt rh, AR WIS — R R, A (a) 1G9 GS-7340 B 24
2 PRz ER RN (b) AT LA B B 22 TRz AR . P R AT AL FE GS-7340 B L
B 25y bl e sz 1K 4R, FOAT L 3mg 8 £ 3mg 10 £ 5mg 25 1 5mg B 40 = 10mg B 41~ 3L A (1)
e Y B AR T . O A ) A RS 5L 50-500mg 100-400mg . 100-300mg BY, 150mg [ [
ALV Al . AT LGP AR AT DL R AT, BT SR 5 AN AR W] LG U AR I 0 i %
LR F & GS-7340 W 3R1H1 4> £ Z FE AH 11 GS-7340 4> G 88, H Tl 2%, Pui s
FIATHE— A HE 200mg BB (emtricitabine) 1 150mg 4% 75 (elvitegravir) . i
s B AT k2P 4% 150mg AT LL Ph 4 8mg B 8mg LA K GS—7340. 150mg 324435 F1 200mg &
MABysE o PR AR AT BE— 20 A 150mg Af LE il . 25mg B 25mg PL R GS—7340. 150mg 252 %5 #%
F5H1 200mg S i fihisz o PO REF AT HE— 2D HE 150mg 7] L At 10mg 5% 10mg PL R GS-7340.
150mg A% A 200mg B HhAthise . U BT A0 H5 150mg A EE PG4t 8mg GS-7340.150mg
R A R 200mg BB At . PO EER A FE 150mg W] LE A, 10mg GS-7340. 150mg 12 %%
¥ 5 A1 200mg & Aty

[0031]  FE— NS, AN BH R AL B A 1) 5 1) GS—7340 BRILER 2427 b 8252 1 3h F
Al LA E L e 22 E T sz i Bk, e Pl B SRR H IR . GS-T7340 Bf LAIKRIRYT =
AAE. A E ] JE— DA FHE 150mg ] L PEAR . 8mg 5 8mg DL~ GS-7340.150mg #2445
1 200mg R A . R AT EE— DG 150mg A EE PE A . 25mg 5 25mg AR GS—7340.
150mg A%k A3 F1 200mg S8 i fihyse . B 5 & o] 2F— DA FE 150mg n L P4t | 10mg 5% 10mg
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PLF GS-7340. 150mg #2543 F1 200mg J& it fthigs . F47 71 & n] (045 150mg v L P At 10mg
GS—7340+ 150mg 4% 43 F1 200mg J& i fihise o

[0032]  fE—/NSEtafsl b, AR WIS AT bl G Ath s L e 242 T ez (AR i i, JLH T
Hil G TS N2 JaddE {9-TR) —2-[L(S)-LL(S)-1-( FAEIEIL ) L3 ] &3 ]
ARSI ] FARSE ] RS ] RS ) BB 22k BT AR N B 12 28
4T T B A T EA T HEVR T N B BRI o g nT B a0 g NS S e BB B (HIV) B
LI R EE (HBV)

[0033] 7 — ANl b, AR K AR L A, A TR E AN Z G i
{9-LR)-2-[[(S)-[[(S)-1-(FHAILIRIL ) LF ] &I ] FREFLA L ] A4 ] 3 ]
JIRngEng b B PR 25 b2 K SR a2 . & nl o F T VA BB VR T NI
PR . RO N EE (HIV) BB R EE (HBV) .

[0034] 7E — > ¢ g ) b, A & B fE g — B ol R & o & (D
{9-LR)-2-[[(S)-[L(S)-1- (FHAILIRIL ) £4F ] &It ] FREFLA L | 4 ] 3 ]
fipnmEnd ) oL 224 AT Bz A 5 (2) AT AR L pE 22 BT A 5 (3) —mk A
B (4) KTHE {9-LR) -2-[[(S)-[[(S)-1-(FHEILHIL ) LH ] &I ] REKE
SBEIE ] FHAEIE ] NSE ] RNEeg ) BT EE 22 AT Rz 1K Eh LR AT bL P A B IL R 252 AT
Bz R A 77 15

[0035]  7E — AN Sl 5 B, A e B A At — A R & A - (1) AL 5-100mg 11
{9-L(R)-2-[L(S)-[L(S)-1- (FHNAILIRIL ) LHL ] TIE ] FRE LA AL | 4L ] 3L ]
JIRngEnd } B S 22 BT M ER I B AU 5 (2) AL 150mg AT bh i Ath sl L s 24 2% AT
P2 BRI A R 5 (3) — RS JF (4) KT (9-TR) —2-[[(S)-[[(S)-1- (&
ARSI ) 58 ] & ] ORAESEAANEIE ] WA ] O 2E ] IREnd | sl pe 2427 bl
(1) 3R DL S AT L P Ath sl L B 242 bl 22 1 3R 1A 5 15 B

[0036]  fF— ANt , A& IR {9-[ (R)—2-[[(S)-[ [ (S)~1- (SN FEIRIL) L5 ]
AL ] R ] WAL ] N ] RN b BRILEE 255 el sk g, O T
) AR )N 4000 2 S 9 R 000 2 S TS I FH TR 25900 0 7 ) A0S GS-7340 B LPS 2527 |
A2 (R SR AN AT LV A B IL B 24 2% BTz 3k o i nl o AR e S b i (HIV) o
[0037]  FE—ANSitif b, A & BIHRAE {9-[ R) —2-[[(S)—-[[(S)-1- (S AAIEIEL) 23]
SR ] RS ] AL ] TR ] IRNERS | BN ER 242 BRIz L AR L P AthEl
FLBE 255 bl 52 IR s F T 400N P 300 21 S s w8 300 1 i e

[0038]  fE—NSEtfsl rh, AR WIS AL TT L v Ath sl L e 2 2 BT Bz AR I i&, A T
% 3E ] TR S AT EPa Al JEAE {9-T(R) —2-[[(S)-[[(S)-1-( SN LI ) 23 ] &
BT ORGSR ] AL ] AR ] IRNENS ) L R 2o BT T 1 R I A ek 4
30-70% ML N FHEI 258 . 299 m) TR 6 M sla T 7 P VR NI Bk e o B ] g AR
G E B b EE (HIV) 8RO 289988 (HBV) o

[0039]  ZE—ANSftif b, A& BIHRAE {9-TR) —2-[[(S)-[[(S)-1- (A IEIEE) 43 ]
G ] ORAEAE AL ] AL ] TSR ] IEng b el 22 b n] e s () R RN T L P A R
HpE 2y BT ez i Ak &, R T B va ek T sy N g . g T
B v P BRI VR T N B s . i B T O NSRS R i (HIV) BR SR 0 5
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(HBV) .

[0040]  fE — AN S, AR R OBt B oBLow o AL A ()
{9-T(R)—2-[[(S)-[[(S)-1- (NI ) LHE ) FIHE | REAEFLABEIL ] FEIE ] 3L ]
BRnZEng ) ol g 2y Bz ik, 05 (b) wl Lh g Ath ks 22 bnT Az 9 Eh gl A
CLH TR MBI 697 AN I w ik e o

[0041] & CUfisE T AR T3 104 5 R B (2 s AR 15 5 o] e i — 2 B 5 i oeidt
50 L P At — B I, B U AR S R U R AT B O T AR T N 3 B 4 A5

[0042]  FE— AN, AR AR S 0 T AR S B e 22 B AT RS2 (1) R AT B DY
e 2% BT REZ I R T Bia R Ba 7 Hva T NI B B AL I T & o 2 v 15 7] A
/bF-300mg. 200mg B 200mg LL 1 100mg 8¢ 100mg LA K R &A% F » 7] b P4t i) LA 50-500mg «
100-400mg 100-300mg 1 150mg (KA « o ips 5 sl B 2527 B Ry 4252 1 SR Am] LE o i
R 22 BTz (R n R S o Pl FH @ ] AR S i H R T AR T B R 22
T2 ) R AR H 0T B PR At B L R 22 b T sz B ER IR AR AR R e g T o N R
SFapiEE (HIV)

[0043]  FE—/NSEHtf H, AR WIS A — PP AL A, A PR R 2R i R AR B L s 2
2 BT ) A s B R R R L PG A B R 22 T ) s R ER 25 BTS2 R A
FIEFRE R . AR AT BT 300mg 200mg B¢ 200mg LA~ AT 100mg B 100mg LA | A7
ETHEY . A g4 A] LL 50-500mg. 100-400mg - 100-300mg F1 150mg F) &A% .

[0044]  FE—/NSEgti ) v, AR IR A — Pl i, SLAdE (1) B eidi 2y bl
Pz 5 (2) b fb el e 252 Enlez iy Eh s (3) —Ei B A M (D) XTHEH
VA B B R 255 b T 42 (1) £ DL R ORT L v A B B 22 BT I SR B AR TT AR S . R
&5 A LT 300mg. 200mg B, 200mg LA KA1 100mg B¢ 100mg LA K EAEAE Tkt o]
LG P At AT A 50-500mg - 100-400mg . 100-300mg A1 150mg K= A8 1] .

[0045]  7E—NSERtf , AR B A —Ma T NI BRI A 1 U7, A FEILH S Bk
A5 LS AT B PG A B AL s 2 2% b Tz 16, Forh SR AR S L S 1T e g At ) 7 S R
A5 7EANAEAE AT LU P8 At 1475 G0 388 I 55 R B A TS T 3RS ) 4 B R R AT A I
Wit 5 Bk EE . uiARF AT BLZb T 300mg . 200mg 5 200mg EL R 1 100mg 2% 100mg LA R 1)
B AP AT L 50-500mg 100-400mg 100-300mg F1 150mg [ EH S . HREEa A
Ko pgeibapite (HIV) B4R 25 (HBV) .

[0046]  7E— > SETtA o A B A — i i) N P 300 4% SR 0 B 200 e SR I PRV R R T
FOA I B AR 5 LA ST v A el L e 242 bz i 8L, b ST e pa At I S5 1)
AR I A B I 5 AR AN AE W EE VAR R 17 900 T8 ek 45 5 KR 1 2 v A 5 mT 3R A5 1
25 B AN I AR T A B 2R iR AR T T LD T 300mg 200mg BY 200mg LA A 100mg
ol 100mg LL R EILH S . mlEE Al A] BL 50-500mg . 100-400mg 100-300mg 11 150mg 1 &
L B AR R R (HIV) .

[0047]  ZE-—ANSEHEF]H, AR BHERAL 50T E PG Ath s L s 24 2 BT ez i R L S e S
W AR B B B 242 T2 1) 3 F TS AR T R B 2 & . 25T
TBrva tEEE T tva T N B R . i RE n o NS e ik i 58 (HIV) s O AYIH 0 55
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(HBV) ,

[0048]  FE— S b, A R WAL AL o] b v A sl L s 252 bl sz i B LR S AL &
W AR B e 252 BTz 1) R T s v T N B R FH I 4 () i o
i B 2 2 BTS2 I S T AIREYT & (alE g — Se st vh LLYR YT ) A . B
PR A LLZDF 300mg. 200mg 5% 200mg LA N1 100mg 2% 100mg LA RS . v LG fih a]
Pl B, Frid mAR 4 5 e A o] LU A O 5 00 38 3 4% 5 3 R B i 4w 5 ]
RGN A 5 R A I AR B a5 B, TG 2. 2 150mg 15 1] bbbl v H
T&E 2. ] T Bria tEalia s MEva T NIRR 2R g o iR i) o N R G ik [ s %
(HIV) 5RO 2899585 (HBV) o

[0049]  FE—ANSEHER]H, AR IR 5 0] B v At s HL B 2 2 nT a2 1 R IR S 1k &
W A A S B R 2 2 AT 2 52 1 R FH R ) 300 A SR T 3 e S B M FH R 2
[ gk o 2590 ] T B R BRI 7 VG 7 NI BB o s 3 il O AR e i feai 5 (HIV)
BRI R e (HBV) o

[0050]  FE—ANSEHtfs] b, A R WHAE AL ] L v A el L s 24 2% BT sz i i I S AL &
W A A S B e 2 2 bR 2 1 FH T s PR N P 0 2 i T R 20 S i P FH 1)
M I AR T BB 2 BTz R T DL T AR . AR T A T
300mg+200mg 1% 200mg LA ~F1 100mg 5% 100mg LA R &AM o Al b vt a] BL— g 1 E 335
5, Pri® EPE I S TEALEAE o] LA (R 1 Ol T 3 0 5 S ROR AR AR T v SR 4 5 2
AR T g 2, H T HESY . S R 150meg (R AT bl Z5m]
M TBria s 7 MR T NP BRI G . i i3 i) o NSRS i fai i (HIV) 8RS0
(HBV) »

[0051]  ZE—/NSEHtafs A, AR WIS A mT Lh g Ath 5L e 24 2% b mT e sz g £h 1 FH e, L H
Hill£58 FH TAE 8B5S N 2 5 odE g v A 13 s e 227 BTz SR I 28l D1 2 20
Wit B R 255 b2 () R AT LA T AT o v S e R 2 BTz i ST
L 100mg 8% 100mg LA~ 200mg 8% 200mg LA T iR EL LA/ T~ 300mg HE L85 A nl LL i
A RL— 2 AT, i S35 E AL T E PO AR R ol 30 sk 85 48 KA B v A 1
ARAG I A B B FR A M B AR T A B R, H TG 254 . 5 150mg (1) v] L P fth n]
M THIE 250, 2980T T Biia P sa 7 EvG 7 N BRI G o s 55 0] o NS S e ik P
B (HIV) s R is (HBY) .

[0052]  FE— NSt o, Ak BB TT L v fh B L s 2 2% T sz i sh i g R T
il 538 F T e85 5 mT e v At f5 A v A 5 a L 22 BT RS2 1 ER B A /N2 30-70%
AL NI 25% . 298 0] T 05 HEBGT7 PEVE T NI BRI S o 55 il o NS S e il [
JieE (HIV) 8RO % 8E (HBY) .

[0053]  FE—NSEitfs h, Ak BHER A 0T L v fh B L s 2 2 T sz i sh i g R T
il £ 3E F T AE 450 5 mT e v A f5 A v 5 a3 L B 22 BT RS2 I Eh I ) BN 2 2 B 4 %
AN 258 o A5 — AN SEHiAg o, AR BRI AT LG fl ni FL e 252 BT 8z I Eh i F i
SO T 28 F T AE B nT P v A fs A 2 v A 5 B L B 24 2% BT 832 I 3h i A s/ &4 3
I HE N 259 25900 18536 1 Ba 7 PEvG 7 N B iy o 993 25 ] 9 A8 e il
Fadi s (HIV) BRI 299588 (HBV) .
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[0054]  FE—/NSEJtif s Ak B —Fya T NI B A i 7 vk, B Em AR
D) BT s e 252 LT ez (0 3 R0 2) mrEbpgAbh e L e 22 BTz . B iR
P B 252 Enl sz iR T LIRS o i nl oy AR A (HIV) By
JH % pieE (HBV)

[0055]  FE— NS A, A BRI S 0] e v At I B S R R R AR T TR
JrmeRE B I & o i BE i) O N R e ks 88 (HIV) BRSO 2585 (HBV) .

[0056]  FE— NS, AR B ER A 5 0] e v Al R B S AR IE ST R R AR S T
TG S B I SR IO & o 99 B T o N R R 5 (HIV) o

[0057]  {E—/NSEjifsl b, AR Rt — R Pum e, A (o) (G e s B
2itE BBz A (b) nT LEpafh ER LR 2422 BTz i dh . SR il LARIA T AR
THOREA . BT TLL 100mg 2% 100mg LA F+200mg 5% 200mg LA R B¢/ 300mg 1)
BEAETPURTEAT . 5B AR TIERS T L A nT L2 AR AE T PR R, B
I R AL FEANAFAE BT LG G At () 0 O B S KR R A AR S T RS I A B B R A
MR A S R . PUREEAI T D AFE B 150mg R AT LL b Ath . B EE AT It
— B ALHE 200mg A i fth =R 150mg A T3 . i w257 il B HE 150mg v] L At 100mg 5%,
100mg LA N #5543 « 150mg B R R 45 F1 200mg J&L i fis . U995 7 77 AT (45 150mg AT EL /G At
200mg 5%, 200mg LA~ A3 . 150mg % 43 F1 200mg B i fib . s 2555 7] (45 150mg
AJEE YAt 2> 300mg B 4 F5  150mg PR & 15 A1 200mg JELh At i o T B P AL HE 150mg
A LG PG4t 50mg B TEAE TS« 150mg BB A 5 AT 200mg KU A o S5 EE T b 2K G g2 B B 15
(HIV) sR& A% e (HBY) .

[0058] 7 — NSt 5] r, 4 i WA B A BA 0 o R A AR 5 BIE IR 22 b T B2 (1 B A mT
LU Do fth Bl L e 227 b nT sz 1), Forb Bl BR A R 2 H AR &R B A T T LAIRIR YT A
76 PR A BT 43S 100mg BE 100mg LA T . 200mg 5% 200mg LA T 88/ T 300mg ik 4.
A7 755 ARG — 5 1 5 1) AT LE VG A, i s A S AR AN AR v L PR A ) I O L R S
KFN RS VAR T ] SR AF 14 5 B A MR B A S 285 . S A B HE 150mg 7l Lk
VAo o n] A NS e i i i (HIV) 8R40 88 (HBV) .

[0059] IBHHIAT 9-[(R)-2-[[(S)-[[(S)-1-( SFNAEIEIIE ) 23k 1 &It | A ILA B
B ) AL ] NS ] IR e I TR IR ER . 9-[(R) -2-[[(S)-[[(S)~1- (FHNHEIE
L) O] EAL ] RS ] AL ] NS ] IRNERS (GS-7340) HIRARRAZ B4R 15
Y Pii% (tenofovir alafenamide) » AR5 WAL ¥ T 4 IR R L X AEA S
WG R AR SR e T I IR

[0060]  7EAS & B — AN St ] T S (I v = Sk e T M R SR, U ST E DY
fi o/ s S MR AL A

[0061] 7155 — S h ) rh R AL b S TR IR S R R AR B R e 2 L& 0. 540, 1 8)
0.540.05 8% 0. 5£0. 01 53L& 0. 5 [P VAR 5 S Hm et I T 1 iR &k

[0062]  FE— ANt fa] o e fi 5 [ AR X s v AR T R e T M R g

[0063]  £E A Sk it 491 v 42 At X S 2Ry R AT (XRPD) B 20 {2 6.94+0.2° FI
8.61+0.2° MIRFIEAET LRI I T R ER . (B — S HE AL A XRPD
20 fHf 5 6.940.2° .8.6+10.2° (11.040.2° .15.940.2° F120.2+0.2° HiEHE
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P T M IR R

[0064] 71 — AN 5 it 491 v 4 fE 25 OR 4 R ARG (DSC) 1k 4R W 4R 2 1314£2°C BY
131+ UC IR AR 1 Py - I T4 iR 3k .

[0065]  {E— ANt it — PP B A A ), AL SR AR T R I T e ER
B 255 b2 (B 785 — St rh e gt priR R 5 A4, Lt 0 5 5 A )
BIT o A8 — S T, S AMRTRTT L B i LR AR N R e e ag (HIV)
A RGN EI A ) HIV 30057 SR i (0 AR A% 0 1 500 HIV 300 S g R A% 0 o 39 W HV 30 5
Pt P % P BRI 571 HIV B2 A i 70 . CCRS HIABIFIAN 3 A0 1) 2 (A B RIAL &4

[0066]  fr— NSt th e it — P F TR T NS s ik  aE (HIV) UL v, Ay
) 75 B I AMA B S 1697 A R R AR T3 SR it i T M IR B . AR o — S 4
PE—HpH T¥097 HIV G 72, A5 A 75 2 MBS 1697 A 2 A 3 B e 4
bt T M IR ER B GG A8 5y — S T, PR 7 I AR S R
Mk [ AR 2 RELE R S AR VAT 7R HIV R R0 A HIV 3005 S W 1 JEA%
FEFRAIFR . HIV 30 A SR A IR 7] L IV 30055 S 0 AZ HF R A I  HIV 25 Bl il 5]
CCR5 il 11 F1 o) &M 1 25 11 B A5 o

[0067]  fE— NSRRI Pt —FPH T80T SR 4 EE (HBY) J&e ) Jyik, Ha & mE
T B 5 V07 A B PR AR 5 R i e I T R AL . A ) — St R —
Rl FHT6 97 HBV SR ) 71, AL 25 1n) 1 75 B MR 5 9097 6 808 1A 3 B i 5 34
My fe I T M RIS 25 AL5 ) -

[0068] 7Nt 5 e it —Fi Tl s R 5 AL G W g vk JLAL S AR T R
eV 1M IR b e 22 T2 IR B L6 R SRt T B 25 415

[0069] 7 — ANt B A T B 25y PR R AR 13 SR e e T IR L

[0070] 75— SE o vh 4 HE R T AR TS SR Y T IR B T A MR T YR
7 HIV G i o 70 55— St ) b $ B v AR 15 SR et e T 0 IR Eh iy HIV jsk e
(W3 o 75 55— SEtiAs] vh 4 B 7 4R 15 SR Ml e e T R R 1o % B S AR T T
HIV B2 38 o 07 5y —Sitdol B (1 -Fva 7 HIV e )& v 4 5 SR iz
NI T M R AR

[0071] 75— S o rh 4 pE R v AR 15 SRl I T IR BV T A M s T YA
J7 HBV JE L R i o 7 o — St ] rh S B v AR 15 SR et e T M IR Eh VBT HBV Jk gL
I 5 53— SEH ] o 32 SE R 0 4 15 SCR B e s T 0 R 171 4% sl ki A v o 7
HBV &G I 25 i ad o A0 75 o — Siitdgl rh B (1 Ty 97 HBV Jsk e 1) 5 v A 5 SR iz
PR T I R AR

[0072]  FEAKR WA —Le st 5] o, 3697 ik MR E A S RS 2 A H AR LY
St VT ik RSO RS B S R H A .

[0073] RSt AR BB A T AR TS SR Y BT A R R R T LE e At B AL
Pe 25 b2 0 2R T B va P Ba 7 kv 7 N s i 4 () i o nl L P At n] 5 5 v A
PN I T R S o AR T R S T R AR T LA 3mg .84 3mg.
10+ 5mg+ 25+ 5mg 5k 40 + 10mg 5 U1 ST A L e i A « o] e L ps 252k
A% ER T A 50-500mg 100-400mg  100-300mg B 150mg AYEAE . I ILHB S B it 6
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byt ST M IR SR AN AT e POl e e 245 TR ) #h o AR A S R H B
A A LRI ST s R R RN RE H 1 nT L G Ath sl L e 2 2% BRIz ) R 1 L AR
g ] g NSRS (HIV) sk 4T 4058 (HBV) .

[0074]  FE— AN, AR SRR AR 5 SRy i ST M R SR AT L b sl L
e 242 BBz i 3 T ot B AR 5 SR B e T d IR ER I 2Bl s g . m)
LU P At ] 55 T AR TS R Y s T M R ER I S o AR S e R T IR L
A L 3mg. 8+ 3mg. 10+ 5mg. 25+ 5mg 5% 40 & 10mg B8 1~ 3C )ik i ey i A . v ke
P Ath sk s 2 2% E a2 1Y 46 nT LA 50-500mg  100-400mg - 100-300mg 5% 150mg [ & AH F o nJ
IERE AR T R Y T I R SR AN AT L A B LB 2 2 BTz K Eh . A A
R TASE k=i R SR TAL Y S B Fal I e o § o IR =4 A (A SN VR o
() 3R IR FLA R 8 o T W] o T B v P Ba 7 R a T N IRR BRI 4t o i 0] g N SR fh e ik
FaiaE (HIV) BRI i EE (HBY) o

[0075] AN b, AR R BRI v A TS SR Y BT R R RN T LE R At B
P 25 bl 452 0 36 T o R A 5 SR I Y B T M IR ER I C, & . 1T LE P At
SRR T SR T R IR ER I S o B A T SR Y T R SR nT A
3mg.8+ 3mg. 104 5mg. 25+ 5mg 5 40 £+ 10mg BT SCFER e Ja AT H .« 7T EG Py A
a2 E T2 1 3 AT LA 50-500mg 100-400mg « 100-300mg &Y, 150mg (K& Adi . wl Ik
PGB AR T LRI 5T M R R AN AT B P At I s 22 b TRz A AR . AT A AL
o H 2 B AR T SR e e T R SR AN A H R o] e P A B R 255 BT
ERIRALFARL . FH & ) oA T BE thBG 7 Hva T N BB g o i B i) oA N R G i f
i (HIV) LR 2 e (HBV)

[0076] AL b, AR W SR A T A 5 Sy Y BT M R R RN T LG 1 A
Pe 242 BnT sz 0 Eh T S B AR 5 S e ST I IR ER I UK I & . W R
PO A AT 5 B AR B SR e T I IR ER I o B v S it BT s R SR T
A 3mg.8+3mg.10+5mg. 251 5mg 5 40 & 10mg Ban T~ SCH A i H e Ju i AT H . mT b
Al G P 2 2 b nT 43232 (1) 25 7T BL 50-500mg - 100-400mg  100-300mg &%, 150mg )& A . W]
IR BRIyt I T 9 R ER AT L P fh sl FL B 242 Bnl sz k. v
B H R R AR R o RCT M IR R ARE H R I T L A B L R 22 b2
(R &R R R R 8 . ag ] o T B va P Ea 7 PEE T N BRI o TR R AT o A S e ok
b (HIV) 8RB 2958 (HBV) .

[0077]  ZE—/NSEHEH], AR B —RP Al AW, HAD S s 700 7Y f 2 A s S I
oI T M IR R HAL R AL AT L VG A s L B 22 BT I A SRR 20 BRI
WH A BER . A5 B 5 3mg .8+ 3mg. 10+ 5mg.25+5mg 1Y 40+ 10mg 5 Wl |~ 3¢
Vo) AR P G B9 L ) S A A S SR e B T R IR R . A1 S )T AL dE £ 50-500mg
100-400mg+ 100-300mg X 150mg (1) ¥ ] L ptifth . A7 7128 m] J By H I

[0078]  fE— ARG, AR WIS AR, s - (D) BrkR S e )T
W R ER 5 (2) WL ERILEE 252 BTz Eh s (3) —EE AN M () K THEH
VAR T SR I T R R DA R R L P A B L B 2 2 BTS2 I B AR T A5 B o 1A
B HE 5 3mg. 8+ 3mg. 104 5mg. 25 + 5mg 5, 40 + 10mg B 41N S ) ik 1) e 90 B ) £ 1)
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AR R Y T R RS . WA ST AL FE B 50-500mg 100-400mg 100-300mg EX
150mg (1 1) n] L Ph A .

[0079]  FE—NSEJtif A, Ak BHER A —Fya T N 2R e 1 7 v, B & K 55 0k
A3 et T I R B DA R nT L P A B IL R 22 Bl 1y Bk, b B R AR T
ORI Y BT M R Eh B B AT L P Ath ) ) R AL S AR AN AE AT L At ) T
5 B AR T SCR e S T M IR ER T IRAS I A B R R AH U B v AR L
Py e T R e B R R . & 3mg.8+3mg.10+5mg. 25+ 5mg B 40+ 10mg B U1
S P R g e T R R v AR R e T R ER T el i e . &
50-500mg~ 100-400mg- 100-300mg ¥, 150mg MY {1 7] Lb phAth ] 55 385 i 4 43 S e e e T
M RS . R n O AR s fa R (HIV) BRI 99588 (HBV) .

[0080]  FE— NSt 1, A S W B ARt BTN (1R300 4 S o 5 300 2 S g ) 9 1k 1) 7
i A IR S B R T Ry e T 1 IRk DA R nT LAt B L PR 2427 b2 1
£y Jorh 5 AR B SR I e T M R SRR RS I aT LE PR AR R R AR AL S AN AE ]
LU P A PR 15 0 08 0 B85 A R o v A TS S TR e S T I R R T 3RS ) 4 B AR e
A R AR T P e e T IR R A S R ER . & Smg 8+ 3mg. 10+ 5mg. 25+ 5mg B,
40 = 10mg BT SC [ 3 10 L e 7 L ) 1 PR V8 15 SER M et T M IR Eh el L PR 242
ATz AT ] A AR . B 50-500mg 100-400mg - 100-300mg BY, 150mg )5 1) ]
LU P At ] 5 5 v AR T3 SRl e S T M IR R LR S L i T O A SR s s A E (HIV)
[0081]  FE—ANSEHEF] T, AR IR AL 5 0] e v Ath s L s 2 2 b nT B a2 1) b L4 5 1 B
15 R G ST I IR B T AR T BB I 2 R i o AR B —
A5 ay L P fth B B 245 bl () SR LB B v AR B SR i T IR ER T
&AL VAT N0 25 B G F I 29 W R 38 o B i p 15 SCR i - s 1 s R 3k T LAIRIRY T
(R REAS — 2o S v, LYY ) AT o B A T SR i s T M R R T LA 3mg
8+ 3mg. 10+ 5mg. 25+ 5mg 5 40+ 10mg B 40 N AR e ya F & . nT tkvgd ] LA
50-500mg+ 100-400mg- 100-300mg 5% 150mg [ EAFH . nItLifthn] LL—aE =AM, irid &
PR S PEAAAAE AT LU PO AR I 00T 8 0 B 5 ORI v AR 5 SR i T 0 IR #h
AT ARAT I A B B FE AN U B AR T SR i I T g IR Eh A 5 R BR, TS 5. R
FE] g N B (HIV) 8T &7 (HBY) .

[0082]  FE— NS b, A BH AL o] e v A sl L s 252 Ll a2 1 R LB S R
i S e ST K R R P T S P A R 300 S B S W T TR B 2 T &
AR W3k — D PRI AT b b T FL I 22 b nT R A2 1) AR LB R VAR S Rl I
T IR AR T e AR A N P 0 A SR B A SRS R R B 2 & . B T AR
PG T M IR ER AT LA T A o AR T SR e T M R Eh R LA 3mg
8+ 3mg. 10+ 5mg. 25+ 5mg 1Y 40 & 10mg B4 T SCFAR () g yu [ A . nT B g ] A
50-500mg~ 100-400mg- 100-300mg 5, 150mg FIHEAf H . nI b P fth i) Dh— i A, i i
PRI e ANAEAE AT L PG A R 17 O T e B 5 ORI S v As T S By e T i R
ARAS 4 B B R AH U AR T R i R T IR A B R R, TS . i
BRI N e fa i s (HIV) .

[0083]  FE—NSEtafel H, Ak PRI v bl Ath B I PR 24 2 BTz iR A i&, HH T
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il 8 TAEBS N 2 5 SodE 5 v AR 13 SR i e s T s R ER I 2l D12 2 .
iR T R L Y T I IR AR T LARG T A o B AR T S e Y s T s IR AR T
Pl 3mg.8+3mg. 10+ 5mg. 25+ 5mg B¢ 40 £ 10mg B4 40~ S AR 1 Hogyu Bl A . nl b
P fth ] LA 50-500mg. 100-400mg - 100-300mg 5%, 150mg f A 1. 0 Eb Pa fth i) LA — 5 i ff
s Prid AR AL S TEAAAAE o] LU P AR B 0 R i 3 5 RO R i 4m 5 i e e T
I IR B AT RIS I A B B EEAH IR AR T R Y T R IR B A B A e, TS
29, 23T T Biia P sia 7 R T N R 4 o i B 0] O AR e kB 2 (HIV)
B O R i EE (HBV)

[0084]  FE—ANSEJt] A, A IS AL T L P sl LB 22 BTz R g s H A T
i #508 F T AEBES n L v Ath s A v AR 5 S il T R SR AR /N2 30-70%
RN R 258 . F g 5 TR a7 a7 AR e sk g o i 5 0] g N o i i
e (HIV) BRSO K8 (HBV) .

[0085]  FE— /NSt , AR WHBRAE AT LU PG A Bl L s 2 2% BTz i sk i g R
il £ 305 T 7R85 0] Ll 8 A5 A0 v AR 5 SR e T MR IR AR M A RN 2-4 £
AL N 259 o 76— SETAg v, A BRER AL 1] LU P A B LB 252 BT 452 R Sh 0
SO T £ F T AE 85 n) L v s A 5 s 5 S B e T I IR ER IR A S9N 2 3
FRIE NI 258 . FHI& T oA T BE tEsa 7 HEva 7 N s g o s 53 il o AR i
SREEERE (HIV) B 2808 (HBV) o

[0086]  7E—NSEHtifsl h, AR BISR A —Pya s N BRI A 1 U7, A B m AR S
1) BRAr 5 3R el T iR AR SR 2) WL PG B IL S 22 T B . AR
F 3R e T M R R LAY B o R O NS S B B (HIV) BRI
29 eE (HBV) o

[0087]  FE— NS, Ak WA ER A 50T b G Ath LR 5 IR VR T R R v AR T R
Ji P T s IR 3R F IR e BB I FH & o o 7 1 O NSRS B B B (HIV) BRI
29 e (HBV) o

[0088]  FE—ANSEi s A, A K BB At nT bl G Ath B 5 I kA I AR R AR T S
P fie Y- BT M TR A FH T 00 ) 300 e SR B 0 e SR ) P o i T A N IS B B B S
(HIV) .

[0089]  FE—NSEJti ], AR IR A — R HUR B, AL (a) a5 My i I
T R IR (b) WL U A BT R 25 2% Tz i . PUn R T L FE & 3mg 84 3mg.
10+ 5mg. 25+ 5mg 5 40+ 10mg B 41T 3 I 1 H & d ] 1) 1 19 v A 5 S it s T
I IR . PURTER AT AL HE 5 50-500mg. 100-400mg . 100-300mg £ 150mg 1) & K] AJ L PG il
AT LG VG Al AT BA-— 8 (R AT, Pk S fih 5 76 AN A7 A8 R Lo VG s 47 O T i 5 5 R
VAR SR Y T M R AR TSR A IR A B B E A Y R AR T R Y T M
TREEA S R, HTHE A . PUR RIS 200mg B by 150mg SRS
F5o PURBRFATHE— A 150mg 7] b 7G4t Smg 5 Smg LA N &% i 48 5 Ryl I T K
TR 150mg B A A 200mg B i AhiEE . BB BRI T HE 2P HE 150mg AT L PG AL 25mg
oY 25mg DL R iEAR T W him e I T M IR EL L 150mg S R 200mg Bt . B
FEF A 3240 4E 150mg 7 EE PG A 10mg BE 10mg LA N B #E T Sy i 5 T 15 iR .
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150mg FRE k%5 A1 200mg S ABEE . HT 750 v] AL K5 150mg W] LE VG At Smg Vi 4 45 S v M
Mt S T 0 R 150mg S 5 1 200mg BB . HURHE A T ALES 150mg AT EL TG AL,
10mg B ifAR T W hrmy it I T R Eh . 150mg BB RS T5 R 200mg J&L i fih s

[0090]  7E— NSt , AR A BB f Ay S ek R v A SR ik s ST M IR B R T
LU PG Bl I B 227 b T ez ik, JE b Tl s ) e H i . AR e R T
I IR R LLIA ST BATAE o WA v 2D FE 150mg 1] LE P . 8mg 1k, 8mg LA~ i
Fa A3 SR I T M R #h L 150mg MR A A5 R 200mg R fdsE . FRr R T A
F5 150mg A] bbbt 25mg B, 25mg DA R & AR5 AL T M R R L 150mg RS S
A1 200mg Bt AdsEe o By 70 AT 3 2B A0S 150mg A LLPEAR . 10mg B 10mg LL R Bt &
Pl T s e R 150mg YRR % =5 Fil 200mg AL At yEe . Py R AT AL HE 150mg 1] EL g
b 10mg B i 35 A I S T M R %k 150mg H5 4% 45 A1 200mg J&L Atz

[0091]  ZE—ANSEHEf] H, A & WIS ] Le o fh il HL s 25 2% bl 2 (W dh i A i&, A
il #4385 F 5 N 2 5 SO e 5 R e T IR R 2 Bh D12 2 . 2y
Yol T TR VA TEBIG T PEIE YT N9 #5615 i) o NSRS BB i (HTV) Bl 2 BT
299 E (HBY) o

[0092]  FE— AN, AR WS HE TR S A2 5 SO e 5 R s T
TIRER 2B S AT LA . & TT O F B IR M EA T MR T AR R . R
A N R s b b 5 (HIV) R B 2899 85 (HBV) »

[0093]  FE—/NSEtf AR ISR A —FhikR , o - (1) BiE 35 S e T
W IR 5 (2) ATk s LR 252 BTz Eh s (3) — kB s s (1) K THREH
WiAE s Wyt BT R R R DA K AT L P A B L S 22 TRz () ER A 5 A R
[0094]  FE—/NSEHRI Ak IR AL A A, A - (1) B 5-100mg B itie L
P BT M IR ER A A R 5 (2) A5 150mg mI Eb A B LS 22 bRl 52 (1 £ i
LA 5 (3) — B ANAEAS A (4) ST RS il 5 Ry il T IR R DL AT L
VAt s FL s 252 a2 1 AR I A T 15 B o

[0095]  /E—ANSEH 5], A WIS AL v AR 15 LR e R T R R &, LT
I PR SN PRD 00 e S 0 00 B0 S P i 0 P PR 240, 05 1) N 805 5 WA 15 S i 1 I
T R ER AT LU U A s L S 2t AT EERZ M R . i EE AT O AR B EE (HIV) .
[0096]  7E— NSt , A% K WA B B VAR 5 SR 1 S T M R B R AT L G el G
B 2% LRI EES2 IR AR 0 TN (0 308 2 S3 g 00 0 Si Bl v 12

[0097]  ZE—ANSEHEf] h, AR & BHAR A T L P Ath s L S 242 T ez i sk i ag, LA T
il 2435 F T e B 0] LU PG At 5 8 AR S R I T R SR A ek N2 30-70%
SN I 259, 2980m] TR va T saa T7 PEa T N s o 9 85 ) g A28 Gy SR
Wiee (HIV) LR (HBV) .

[0098]  FE— NSt , A%k BB HE R AR 5 SR e T ST M R B RN AT L i A I
Be 2% LRI EZ R TR v M Ba T VA T A s g i i . & mT o F B va i
BRI HEVR T NP R . W EE T O AR R (HIV) sk O R 5 (HBV) .
[0099]  7E—/NSEtafsl b, A AR AL —Fh BT 2, FLAL Y - () B ae o SR e P
T ik, o5 (b) AT Ee v Al s L s 252 AT Bz i SR LA E T, T T vA T EA T
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BT NI Rl

[0100]  FE-— /NS, A IR BERIFEIE T (ritonavir) 78 L E B (24054 il
G BT AR B R FH 3 R AR AT B D At R i

[0101]  AE— AN, AR AR A —Ff F T/ A 4] GS-7340 sRILE: 2477 b2
(1R Pep T 23 h (1) 5 v, ol i e 5 mT L v B L e 24 2% bl 8252 1y R DL &%
GS—7340 s e 2% EnT 2 (MR EAT o A8 —ANSEifs] b, 150mg v] b PG A eI e 2527 bT
PRz 3RS 10mg GS-7340 BiILE 2427 Enf ez i dh L8 .

[0102]  AE— AN, AR A BRI — A FH -0 A A i v i =5 SR i e s T M —
PR Eh 1 Pgp AT M3 43 b 14 7 v, JLId ik 3L 5 0] Ll P Ath B L B 24 2 B mT 352 (W DL %
Bript T LR e 5T M IR ERREAT o A5 SE 5], 150mg R EG PG At mi e 2% BT
23R 10mg s 5 e T G IR LB

[0103]  FE—NSEJtifs v, A B S Afo 5 7 0 F &, LA T B v G 7 v 7 )
i B Gy, b TR o 25 & 150mg A] EE bt 10mg 5% 10mg AR GS-7340.150mg ¥ %%
¥4 81 200mg B AR

[0104]  FE—NSEJtif h, AR BISR A —Pya s NI 8RR L 1 073, A & m A S
150mg AJ L Ph 4t 10mg B¢ 10mg LA R GS—7340. 150mg 4% 45 A1 200mg 2L Az

[0105]  fE—ANSEHEEI T, A K IHEE AL 150mg 7] E P il 10mg B 10mg PLF GS-7340. 150mg
PRI 200mg B At () 3k, L Tl A ve 7 A B s ik g I 2540

[0106]  7E—NSEHtifs i, Ak BS AR Bom 25 7 0 F g, FEH T B v a7 R T N
PRI, Horh BTiA PUm S A & 150mg Al LL PG4, 10mg 2%, 10mg LA R i A 45 S pr iy iz 2
KT I R £ 150mg 455 A1 200mg & iz .

[0107]  FE—NSEHtif v, AR BISR t—Mia s NI 2R 4 10 U7, A & m A S
150mg 7] Ll Pt i, 10mg B 10mg DA N 35 o 4 5 3Py i 1 I T Js R 3k« 150mg 32 35 4% 3 Fil
200mg J sz

[o108] - ANSEGtA A WAL 150mg AT EL VA 10mg 5% 10mg LA N 25 i 4 5 3 hr
[l T I IR £R L 150mg RT3 A 200mg L At 1) A i, FLPH Tl (a7 N s g
G259 .

[0109]  7E—ANSEtafsl i, A AR At — R o 2 7410, A5 (a) B -5 S hn i iz F
T R E . (b) vl Le g A s s 25 2% B2 i ER . (o) R g Athys A (d) Mo E A8 5
(darunavir) »

[0110]  FE— AN, AR A —FhHiw T ), A (a) 8mg B 8mg LA i# 46
him e T M g (b) 150mg v b phAth L e 25 2% 8252 19 £k () 200mg K8 i b
TN (d) 800mg HuFi AR5

01111 AE—ANSEHfg , AR S —FhHUm TE A1), AT (a) 25mg BY 25mg LA N B ik A
T LR et T M R ER S (b) 150mg 1] L pafh ER L 24 2% Enf ez i dh | (c) 200mg J& i
fibyE= A1 (d) 800mg HbFi AR5 o

[0112]  AE—ANSEH g o, AR WAt Fhpi i 2 A1), HAE (a) 10mg B i A 5 S
W2t 5T s — R Eh . (b) 150mg m LE ph A sl H Be 252 E T332 1 £R . (c) 200mg &L i Ath 5 1
(d) 800mg HiuFi 5+
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[0118]  FE—ANSEHfe) H, AR BHFR A Fh w257, HAL S (a) 6S-7340 sidLpx 2477 ]
Bz gL (b) nI bbbt L e 2527 vz ik, (o) BifhisEAn (d) His Ao

[0114]  FE—NSERtif r, AR B AE—Fhdom 24, 245 (a) Smg B 8mg LLF GS-7340
BB 227 BBz . (b) 150mg W] b P Ath sl L= 252 F 8252 1)k () 200mg KL il fih
Y (d) 800mg HhuFi AT

[0118]  FE— ANt b, AR WLt Fh b B, A (a) 25mg BE 25mg LA GS-7340
LR 227 Tz M (b) 150mg v L pEAth L e 252 E 8252 1) () 200mg S i fih
YA (d) 800mg HuFi A .

[o116]  AE AN b, A K WIER A HUm B0, AL (a) 10mg GS-7340 miH Px
2y B2 3k (b) 150mg W] EE VA al HE P 24 ERT 252 1 3 (c) 200mg S8 A2 11
(d) 800mg HuFfi AL

[0117]  FE—ASEtafe) rh, A WIS S0 25 50 00 R ik, o T B v Pk s 7 PR Ve 97 A
s i I, Horp BT IR PO EE I & 150mg AT L PG AL 10mg 5% 10mg BL R GS-7340.800mg i %y
51 200mg B HhARE

[0118]  FE—NSEJtifs i, AR BISR A —Hya 7 N 8RR L 107, A & m A S
150mg AJ L PE 4t 10mg B¢ 10mg LA R GS—7340.800mg Hbi 55 A1 200mg 2L At .

[0119]  fF—SEHEfe] b, A & I HE AL 150mg 7] b P4 i, 10mg 5% 10mg LLF GS-7340.800mg
HhEi S5 F0 200mg 8L i Ath e (1) 3z, L Tl i ve 7 AN Bvs s ik 4 I 2540

[0120]  7E—NSEJtif i, Ak BS AEgoms 25 70 0 F i, JEH T B v G 7 v 7 )
PRI, Horh BTiA PUm A & 150mg Al LL PG4, 10mg 2%, 10mg LA R B i A5 S pr iy iz 2
ST M IR ER .800mg HuEfi AR AN 200mg &L HhAREE o

(01211 FE—NSEJtf h, AR B t—Mra s NI BRI A 1 U7, A & m AR S
150mg 7] Ll Pt i, 10mg B 10mg DA N 35 o 4 5 SChr My i 1 I T Js R 1 - 800mg b Jiii A 43 i1
200mg 12 Atz

[0122] - ASEgtH, A WA 150mg AT EE VA 10mg 5% 10mg LA N 25 i 4 5 3 hr
[ T I IR £R . 800mg Hui A3 A 200mg J& it 1) A i, FLFH Tl (a7 N s
G259 .

[0123]  FE—SEJiti ] v, A R WP A — 5 571 5 1 40 i (2. 38 p450 0l sl L e 25 2% Fn]
Pz I SR s — e AR 1) GS-7340 s ipe 2% EnT sz (¥ Eh i g, SLH T-Biia Ptk aliay
PEVEST N BV BRI G o 76— AN STt o, 40 5 2% p450 il ol L Vg il el L e 252 T
B s o AE— AN AME SR, GS—7340 [T RS A ASA7EAE AT b P57 5 R IR IB 97 5
[0124]  ZE—ANSEHERH], AR PR AL &4, A & AT GS-7340 s Hips 24
Sl T B RS v B O T = i A S S 2R ol T - O S ) VS Rl T B O 21
A R, e B TR GS—T7340 B IRVATT

[0125]  7E—NSEtafs b, Ak B3R At — 5 7 1 1 40 i (2 3 p450 i A sl e 242 ]
FERZ I Eh G o 8 R 0V AR T R et ST I R ER I ag&, I TR e Tk Ea Y
PEVET NI BRI S o 75— STt , 4 B €4 25 p450 FIHIFE T L At sl H e 24 2% ]
sz iR o AE— A AN S, B AR S SR T M IR ER I A B O AR A
AJ LE P A7) B R R T .
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[0126]  FE—ASitif] b, Ak LU —FPal &4, HA & 07 AL R A 5 R i
o T M R AR s B AT B R B P A B L R 22 TSz iR SRR 22 BT EERZ I E
FHVESHRE A, L LA ) 28 A R A 5 S B Y T R B B AR AT

[0127]  ZE—/NSEHR] AR B AL QA SO BT He VA 7 0 25 L 1 FH g R0 vk,
o i B gL e N R e il B i (HIV) .

[0128]  ZE——/NSEHMR] A, AR WSRO T QA SO Bir g H VA 7 e 25 B 1 FH g RN vk,
orp BT g B R A SR R (HBV) S

[0129]  7E—NSEJtifs h, A BHSR A —Ppya s N IR 2R e 1 7 v, o & A5 £
B LA E G S 2527 b nT A2 R SR AR AR 5 SR e T R ER AL A, o
Pkl &5 — € B 1A EE VYt ai L b 24257 BT He2 () £h, BT id & 2 AT A& 4 2
A8 SR e ST R R I S R AR 8 B B A L, TR F LG AE AN A7 AE AT B PG At
B P 242 a2 (W BRI DL R BT I 2 1R v A 13 SR e I T I R R AR K,
AL A BT IR # B N R B b i (HIV) sk O R EE (HBV) o

[0130]  7E—/NSEiafsl o, A K WIH At —Fhyd oy AN IR 2B 1 7 v, A s m A5 1
BT e P A B L s 22 b T B2 IR SR AU AR 5 SR S T s R SR AL A, Horp
AW AR I L Y- s T R R 1 X B R AR LU AE AN AEAE AT LE G At
oL pe 252 b sz 1 SR A D0 A TR 1 R AR 5 SR e s T s R SR AR KR,
LA BT R S N Bk s 1 (HIV) Bk O R (HBV) o

[0131]  FE—/NSEiafsl o, A A WA AL T — O N 10908 25 G I U B A TT 7325, oA
B N B AT LG A B IE R 24 2 B RT B2 (1 R R AR B SR e R SR 4
8, o prik AW E AT AA Y R AR T LR e SR R R R A AT vy
by El LS 24 2 T AT BE A2 R 2 1R, AT B0 BUAE A A AT b v At s L S 242 1 AT B2 1 26
NPT R R AR S SRR e B SR R U R E R P R E A B iR g R
S N R B BB (HIV) 5 O HAT 2% 7 (HBY) .

[0132]  7E—/NSEifsl e, A%k B4t — Bl OC T N IR B B L R B 25 9807 ik, Ay
) N B0 55 ] Ll G A B s 22 b nT 32 52 1) SR AV AR T R Y T R ER 1
HEW, Sorb AL G W B v 15 R e T IR B K U B H LU E AN A AE ]
Ll G A BRI s 252 b nT 252 i 3R IR 0 AR 5] 12 1 i A 13 SR Y e T R R T
PUw EEAE I OC, HLAL b P 83 B gL Je N R e i bias 28 (HIV) 8RBT 2 i85 (HBV) o
[0133]  FE—ASjitifl b, Ak Rt —FP gl &4, Hw s T bbb s L B 242 b2
(L SRR v A SR e P I T s Rk o A8 o —SEitifel T, A4 :50-500mg 1) Lk
PO R 242 T2 (1) 3 s F0 3-40mg B vk A b b et T I R SR o 7R 5 — St
i, Gt — A e 242 B nT 4 s2 () 80 AR R )

[0134]  fE—/NSEilafsl rh, AR WISt —Fhyb s N B e 10 U7 v, & m A —
FRALAH, BTk A S vl L vGth s IL e 24 2% LT 8252 10 3k s RO v A =5 S oy i -
R .

[0135]  FE—NSEjtif o, A BHSR A —Fya NI 2R gL 1 7 v, B & m AR S
A L PG AR B FL I 22 b T ez 10 SR AR AR S P I T Rk

[0136]  7E—N S5 o A i BH 4 A — Pl o) 300 e S e 20 S Sy Pl 9 12 1D 7 %, LA
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LB AT L PG sl L B 22 b nT a2 I SR AR AR 5 R it I T I R R . AR ) 5K
Jti ), R B G Al o I S 2 2 b T A2 ) R RN AR T Ry el I T R AR L
e AN

[0137]  FE— NS, A BHFR AR ] Lh it At Bl I s 242 b n] 252 1 Sh AR i A 5
Wl e S T M R R T B iR P BA YT TR T N R R I &

[0138]  FE— ALt , A BHER I o] LU At sl L s 227 b nT 352 11 Eh R i 5 3R
Pl e s T4 R R TG VR TN B B I 2 &

[0139]  ZE—ANSEHEMR] H , AR BHFRAI T Lh G fih sl I s 25 2% 1 n] $2 52 1 SR RV AR =6 2
P fl e s T M I A FH T o s R ot 0 2 S e A S B M I 29 i o A S — 5K
it A1 s 240 TR N (R0 A SR s 00 A SRl R

[0140]  FE— NS o A BHER AR — R N b B4 5 25 4 5 SR e e e T 0 IR L
PPUR TEE 7, S A S —F A5, Friddl &6 & nl LG fth s pe 24 2%
T S AR AR B M G R T A IR B

(01411 FE— NS v, A A B BRI — P A v B4 5 2 A 5 SR Jie e s T M R 2k
(RO R A FE A %, A2 g A S T Lt A sl e 2 25 2 1] 52 i S A i =5
Prmy I T R Eh . 7R S — Sl , 50-500mg A] b U Al e L BE 2 E Rz R
3-40mg B ifAm F M e )T I IR E R .

[0142]  FE— AL, A A B BRI — e A v S A 5 SR i e s T M R SR
(1) Pgp A (W i o3 Wb i 73, LS m NS — P AL G4, ik A& A5 <0l e v ek
FLpe 22 LTz (0 3h s F A 15 el s T 0 e 2k o

[0143]  FE— AL, A BHER AR —Ff FH 70 A A v A 5 SR i e s T
BRI Pgp AT I3 43 Wb 1 7 v, JLam sk He 45 5 ] Ll Ath B L s 2 2% 1 mT 32 52 (1) 3R R %
A SR I T s R AR AT . AR D — STt b, 50-500mg ] LU P AhE AL R 244 B
AR IR 3-40mg B vkt 1 LRl Y i T M IR ER IR S .

[0144] 78 53V SEHEAG b, A< A WH BB I 28 I (1) 7 v R0 agg , Ferbo s ik g 2 N 2R f)
b EE (HIV) BRI 2098 (HBV) .

[0145]  FE—ANSEilfol b, AR It —Fdl &9, JAS - (a) BT Lhimie - x T
1 TR 5 (b) AT Ah el e 2525 BT 42 12k 5 (o) Uit s f (d) SEE. £
— S AE L s (a) 3-40mg AR T My I Y I T I R 2L 5 (b) 50-500mg 1]
B PG A BRI B2 25 2% T332 () 26+ (¢) 50-500mg B A F1 (d) 50-500mg ¥ &k& 45 . 765
— St AR BB AR — AT N BB K v, R B I A S TR 4L 59
[0146]  FE—/NSEJtif s Ak B A —Fya N 22 A 1 7 v, Ja & AR
(a) B vEAm T R e T M5 83k 5 (b) mI kv ERIL B 22 a2 i3 5 (o) il
fhise sF0 (d) SRR T o 85— S, Prid ik s m A E#E (a) 3-40mg #Fif4E 5 X
Pt T IR L 5 (b) 50-500mg 1 L VA Bl L e 24527 Enl 52 (9L 5 (¢) 50-500mg &
g s F1 (d) 50-500mg B .

[0147]  ZE— AL, AR HRAE ML S E, TRAEMES () BT
SR e T M R L 5 (b) nT LA BRI B 25 BTz 3R s (o) Bl AdE s A (d)
BT, SLA TR BB T R T AR Rk gL
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[0148]  FE—/NSti ol v, AR BHAE AL (a) B vhAm 15 byt I T 0 R &R s (b) mrlk
PO ERIL B 2527 vl 2 13 5 (o) Bihfthiie 70 (d) ST &, LA THlEAtva 7
NIVR BRI 259 o A5 55— SEatifs b, AR B3t (a) 3-40mg B v A 13 S hr My i F- I
TR ; (b) 50-500mg A LU U A sl HL e 252 B2 1K 2 5 (¢) 50-500mg & b s F
(d) 50-500mg 4% 5 i FH i, FLRH T3 (6 97 AN R e il g I 259

[0149]  FE— NS, A& AL — Rl &, A5 () BimH Wiy ier kT
I IR 5 (b) PTLLPUfh s L pe 252 BT sz iyl 5 (o) Btz sf1 (d) B s, A+
TBIT IR R, Hor i s T i g N RS e bk s 7 (HIV) sl O BUH R s (HBV) .
[0150]  #E— NSl , A & R At —Fh L &40, JoALE : (a) 3-40mg B i 4 5 W Hr i
T R 5 (b) 50-500mg AT LG P Ath B H Pr 25 4% BT 2 K R ;5 (¢) 50-500mg & il A
% 3 A1 (d) 50-500mg SR A%, T TR 778 BB, TL A T o B Sk e o N 288 8 LB
7 (HIV) s R piEs (HBY) .

(01511 7E 53 AN S o v, AR S BH BRI i 28 T (W) 5 2 R0 3, G oy g ek e 2 N 2 s
arfEpiEE (HIV) BRSO K88 (HBV) .

[0152]  {E—ANSEHERE]h, A& IR0 — Rl &4, A5« (a) Bia = e T
1 IR E 5 (b) ATLE A e PR 2527 B4 2 i3k 5 (o) BUthAthise s/ (d) shERsH. 785
— S, HE AL« (a) 3-40mg B v A 5 S h M e Y- )T M TR £ 5 (b) 50-500mg 1]
Eb P fth il L P2 25 2% T2 (1K 46+ (¢) 50-500mg B i flise oAl (d) 400-1600mg HuFi A5 . 7
Ty L, AR ISR AR T NP BRI G  TT, S m AR S TR A A ) .
[0153]  FE—NSEHtif h, AR BISR t— a7 NI 8RR A 1 07, A & m AR S
(a) B ifAm 4 L h e T 05 3k 5 (b) mr LV el dL P 2 2% LT 8252 18k 5 (o) Uil
i A (d) AR o 78 o —SEitifs] T, Frd ik S i A (a) 3-40mg B ik 13 3
P T I AL 5 (b) 50-500mg A bb PU AR ER LR 252 32 1 £k 5 (¢) 50-500mg &
iy A1 (d) 400-1600mg HbFi AT

[0154]  FE— NSl b, AR IS —F AL W&, Tk 65 () BifES
SR e )T AR s (b) T Le A EIL R 22 B2 i AR 5 (o) Bl fdiE A (d)
HhE ST, JEH T B R P EBE T IR T AN R TR

[0155]  FE—NSEtafalrh, AR BIHE A (o) B vhdm 5 byt I T 4% — R &k s (b) wI Lt
PO ER L PR 2527 sz 102 5 (o) BihAthiE A0 (d) B85 i H ok, JEH TG ftva 7
NV TR R 258 A5 50— St b, AR B3t (a) 3-40mg B v 45 S hr My i F- I
TR =R ; (b) 50-500mg 7] LU P Ath sl H e 25 2% F 252 18k 5 (¢) 50-500mg & b s
(d) 400-1600mg b AR 5 1 38, SLH Tl b va 7 N a2 i e I 259

[0156]  FE— NSt o, A & LA —FP L &0, 5« () Bim 5 Wi T
W B ER 5 (b) WL AhEl LR 227 BT Hez 3k 5 (o) Btz 80 () shEm s, JLH T
TBIT IR B, o i s T i gt N RS ik s 1 (HIV) sR O ARH R s (HBV) .
[0157]  FE— NSl i, Ak B —Fh A &9, A5« (a) 3-40mg B i 4 5 W Hr i
T R 5 (b) 50-500mg 1T LU PG Ath B H Be 2527 BT 2 1 R ;5 (¢) 50-500mg &L il A
Vi A (d) 400-1600mg X AR5, ToH 369708 258, FLrb o ad g 23 8 g 2 N8 e e i
JinE (HIV) SRR R aE (HBV) o
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[0158]  7E 53 MW S i, A< BH B A I 28 TF (1) 7 V2 R0 3, 0 v g Jek g 2 N 2 f s
A EE (HIV) BRI 20958 (HBV) .
[0159]  ZE—ANSEHERH] A, AR PP AL &4, A & B e I T4 —
iR Eh AR A . A Sy St T, A SR -3-40mg B AR T SR G T M R
#hH 50-500mg B AR o 785 S T, A ISR A MG T N R BRI e 1) v,
HWE A SR A 5.
[0160]  7E—NSEJtifs H, Ak BHSR A —Pya s N 2R 4L 1 7 v, o & A S
B Ry i T s R AR RN B Aty o AE S S b, BT IR iR T AL
5 3-40mg B kAR LR Y T s IR £R R 50-500mg S R A5 o
[0161]  ZE—ANSEHERE] A, AR AP AL &, Brid L& & B a5
P e Y- B T M R AR R R b, U T B v MR BRI IR YT N R BRI
[0162]  FE— NSt v, A e BH AL A 5 SR Il e s T 4 1 R A L e 1
8, SO TS (R N s B 258 . A8 5y — Szt v, Ak IR 4 3-40mg 51k
A5 SR G 2 s T s R ER A 50-500mg SR i Ath v 1 FH ik, L & HE YR T N B
[0163]  FE—ANSEHER] A, AR P —Fh Al &4, B & i P e T —
i R SR At S, L TV BRI Y, b BT R e BB NS S B B i (HIV) BR
LN 289 (HBY) .
[0164]  FE—ANSEtEfslrh, Ak B4R i —Fh &4, ,\@/a‘ :3-40mg Bt e 3P Wy i >
BT s R R 50-500mg JEL At s, L T-36 97 B gy, JLrp BT ad g s ik g e N K i
BRbEgERE (HIV) Bk ARYBF 298 (HBV) o
[0165]  7E 53 AW Sl v, AR A B ER AL T 28 TF (1) T V2R 3, T Hpof s Jak e e N 2 0
BREEIERE (HIV) Bk ARYBF 2998 (HBV) o
[o166]  FE—ANSEilfolHh, AR IS —F AL &, JLAS - (a) BT Lhim ek T
i gL 5 (b) FILHEAR (rilpivirine) ;81 (¢) Bz, 765 ik, A5 -
(a) 3-40mg 5 1 4 15 L hrMy e - ) T 4 — R 1 5 (b) 10-80mg AT F54K ;81 (c) 50-500mg JZ.
AR o 75 55— SEHEAE] T A ISR A —FE T N B TR A 1 7, A m N5 BT id
HEW.
[0167]  FE—/NSEHtif] A, Ak B A —Fpyayr NI #2410 7 v, e & m AR S
(a) s b - I T e 1R &L 5 (b) RIVLHIAR A () Bt . 76 5 —Seitifsl o,
Frid 7 NS (a) 3-40mg 5 4 5 b e T 0 — @ £k 5 (b) 10-80mg FIJI/L
Fh AT (c) 50-500mg AL i fihis
[0168]  FE—AMSLfslH, AR It —F AL S &, TR A6 (o) Bt
SR I s T M R L 5 (b) FIETIAK sF (o) R fthise, JEH B vt sh T sy A
(15 BB G
[0169]  FE—/NStifol v, AN A BHAE AL () & vh4s 5 by i ¥ ) 1 4 1R £k s (b) R
Fabk A (o) Bl v ag, FER T il (G 7 N B R G I 258 75 55— S it fo)
AR AL (a) 3-40mg 5 i 4 5 R M % I T @ R £6 5 (b) 10-80mg A L F3 4k s F1
(c) 50-500mg & Aty iy FH 3k, o - Hlas (a7 N IR 2 i 4 IR 245907
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[0170]  ZE—ASEHEfElHh, AR Fal &, A : (a) Bt Lhimiex T

I PR ER 5 (b) FIULEAR A (o) B, LA TR 7 i seigk gy, JLrp i 23 B g AR

GBI EE (HIV) 3RO 289988 (HBV) o

[0171]  E—ASZiE b, AR HIEHE—MA 58, Frid A A5 ES : (a) 3-40mg B ifis

At T 1 — R &R 5 (b) 10-80mg FJUL Ak s F1 (¢) 50-500mg J& i fth e, Ho T30 97 ik

BEEGY, Horp Pk BRI G N RS e ik B B (HIV) s 25 (HBV) o

[0172]  FE 53 AR St o) v, AS A WHER AR i 28 TR IR 5 v R 3, e e s ik g N 2R e

SrfEpiEE (HIV) BRSO K88 (HBV) .

[0173]  ZE— AR, AR PP Al &4, A& B SR I 16—

PR SR FN GS-9441. 185 — 3Lt v, HEW e F «3- 40mg wm%x?%}ﬂﬂ:&ﬂ% 1R &

A15-1500mg GS-9441. 75 55— SLJta ] 4 , AR WIHHE— PG N s il g i 7%, A &

A5 R A5

[0174]  FE—NSEJtif h, AR B A —Pya 7 NI 8RR 4L i 07 i, & m A
TRV R T M R Eh A GS-9441 . 75 5 —SIZitafil v, iR 7 VA A i A S

3-40mg Fif 48 5 R et )T I IR £ 5-1500mg GS—9441.

[0175]  ZE— NSRRI, AR PR AL i &, Frid AL a3 B a5 3

Ml T M R RN GS-9441, HoH TR v M BA T HEVR T NP BB

[0176]  FE— ALt , A BHHR AR5 4 5 SCR M e i T IR Eh AT GS-9441 1 H

i, A T a7 N 2R g I 258 . A8 55— SEnt o, A R B3 3-40mg i

tad R e ST R Eh R 5-1500mg GS—9441 1) Ak, o Tl (i va s AR 15 1%

G259

[0177]  ZE—ANSEHAH] 1, AR Pt —Fh Al &4, JoE & i 15 e e T

PR SR AN GS—9441, FLH TR Y7 B2 gy, Jorh Pl s B S N S e B 2 (HIV) 504

I 299385 (HBV) o

[0178]  fE—ANSEJtEfslrh, A B HE i —Fh 4 &4, 3L @ 3-40mg i A 5 P iz

BT M R RN 5-1500mg GS-9441, HoHH TR 97 s 13 Jk EP@TJAS{“%W%% NK Ay

fbaeEE (HIV) BRORUH 2808 (HBV) o

[0179]  7E 73 AP SETt ] v, A e BHER AL P 20 IF B 7 v AR ag , v Bl e 2 N fn s

b EE (HIV) 8RO 2808 (HBV) o

B =1 152 AR

[0180] &I 1 JE7~K H FH & BhF LK GS-7340 FI TDF 45 25 1) i3 (M 25 5)) 11 22 Kt
(01811 & 2 JE7~ ok H FH & BhFn LK GS-7340 FIl TDF 45 25 1) i35 (M 2550 11 24 e
[0182] & 3A-B Jiezrn ok B I GS—7340 5 Ff i Mo 4 2 1) B (1 228 0 2 Kt
[0183] [ 4A-B Jiezrn ok B I GS-7340 5Pl i BC 4 24 1) B (1 292 0 2 Kt
[0184] & 5A-B Ji€7n K H I GS-7340 F#- ALY 45 25 10 88 1 22 0 2 4 o
[0185] [ 6 J#7~ >k H I GS-7340 I+ FhiBC YIS 25 1) S E K 258 ) 2 Kchis
[0186] & 7 Ji7s oK H I GS—7340 1A FhiBC YIS 25 1) S5 K 255 ) 2 Kchis
[0187] 8 JiE7n K B GS-7340 (Rl B 2 1 & i 258 ) 2 58
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[0188] & 9 fEorok HH GS-7340 WIS P ECI 25 25 10 B8 (I 29 80 ) 24508

[0189]  [&] 10A-B fE/nfr&e N P- Bl sR I JE A (Pgp sMDR1) HIFLIETMY 2585 2 (BCRP) JEPK%H%
L [P0 M R R o B i 2

[0190]  [&] 11A-B JE/RAEZ N Pgp 1 BCRP J PRl % () 241 i o 6 X0 ) 308 38 1 0 A P 45

[0191]  [&] 12A-F JE/RAEZ N Pgp 1 BCRP J Pl E % () 241 i o 6 X0 ) 308 38 2 0 A P 45 %o
[0192] & 13 Rt 5 SRy e - T 0 IR AR X S Sk RATHS (XRPD) % .
[0193] & 14 F i 15 3 h it I T4 R #2119 DSC 2 AT Ir =X

[0194] & 15 JR7n 5 s 5 SR My & - I T I IR Eh I JAif B 20 B (TGA) i i 1 =X
[0195]  [&] 16 J@ a5 ifim 5 b My i - I T I IR R M shaS B (DVS) A it B =X

BALEAR
[0196]

V L 4]/\/( = O

(01971 Wb pgAth (fb2= 4 FR (2R, 5R) - (5-{[(2S)-2-[ ( FF3& {[2-( N —2- 4k )-1,3- mE
e —4— 6 ] L | 20 FH RO, ) 20k 1] —4- (neibk —4- 3% ) T ERGHE }-1,6- — R0k -2 3%)
SAIEHITR 1, 3— BEME —5- JEHIIE ) &Ml 2z Sk, L U s & AN mT 1] CYP3A Wil ) 2
THLHI A

[0198]  HEAT VRN I 235 B0 ) 2k o, BEAPT B v Al SR . ORI AT et A
JHBORE A4 CYP3A & M (A RORIE 7, Ho B SRHTIE T 3 ) 2 2 BRI ) )12 240
Ak, AT HEVEAIE CYP2B6 ¥ rp FEFI IR (ke 5 RHE IR F3 2480 ) .CYP2D6 (1) 554067, Hif
ASHE 5 M A] CYP1A2. CYP2CS. CYP2C9. CYP2C19 B bR 145 45 Bl s PR RE 6 A2 Wil 1AL, {05
W2 A s s AN 40 Bt 5 eh, ml Le P fth R AN R/ J s e 55 A R 40 i £ 2% P450,
UGTIAL &% P- HE R A MES A (AEmiA 30uM R ) M. 3B Mo M R B vl B vl ) fAk
45 P- BE AT 1 MRPL A1 MRP2 ¥ 32 A4 () ot A sl 5510 . mT L Athonl i i P- Bl a5 1 1)
PRI AR U PR3- e 7 s P R B A ) o mT R 1R AH L AR s 280 i DA e 4 S B T
TSR . XEEE G, SAHTALE A LE, AT LE P fth /& A4k CYP3A ff) 5 EL e £60E fr Fi skl
FFN CYP B AR 559155 7], Ho T AE b 5 e 5 H0E CYP g [ JEe 4y (1) B/ Il IR b 32 25 A0
YEH .

[0199] I ELPUARIA T LUE &2 (Ta) SEAR SRR A S I RAFAE -

[0200]
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\(LVTJ\ ,<rn 3 /\(J
2 "

[0201]  H: K (2R, 5R) -5 ((S) —2- (3— ((2— Sy HEmE M —5— Jk ) IR ) —3— FIJLJIR AL ) —4- 1
AR T R ) -1, 6— " AHE O —2— LG L P R IEME —5— KL .
[0202]  7E—ANSitifslrh, AT LAt HLAT 85 £5% 2, (Ta) SARSEMIAN &R E . 15—
S, AT B P AR AT 90 £5% 3 (Ta) AR TR AR & Mk B o A8 o —Sitafsl b, v bk g
fih BAT 95+2% 50 (Ta) SEARSFHRIRIE SRIREE . 70 5 —Sitafsl dr, aT Lkt AT 99+ 1%
X (Ta) AT E EIRE . 725 —SLiflh, v pifb L2t (Ta) 7R SRR 2
1P1E.
[0203] LU Ul GS-7340 B i 4l 5 LR Wy e P I T M R Eh I LR S 1 e A
GS—7340 B AR T3 B et T IR R R I A B R R, ot GS-7340 B AR AT
My I T4 IR R Zi Bl )% (AL ((EARBR ) C, 39K ), HAR &1 GS-7340/ 48
F5 P T R AR/ AR I K. R, ST E P Al R S 1 GS-7340
SRR AR Y I ST R R T LA LL SE R & SEBLA YT MR E MR B . prid
BRI T N TEAAFAE T LU AL 5 B 0 B R R 97 I
[0204] 75 AN 52 AT A A ¢ B (1) B8 SR 28 10 15 0, B AR A, AT L PG At wT kS A DL
GS—7340 B AR 15 LBy e 1 s T I IR AR (W 18 Pep A 10 Wi 4 Wk AEAR SIS
] L Y AR R FC IR 3 B N 2E P- MR 11 (Pep) FIFLIEIN 2585 11 (BCRP) %% JL1¥1 41 iy
o RERET Y (T4 4k 25 AM R Hoechst33342) (1K) BAR, HAR IR AT HE POt 2 1% Lo 35 A4 1)
JE4 . AT GGl ARLSF- & Pgp A1 BCRP IR HLAR FT fig HAT 5 39 5 1 24 37 5 4 (R P A =X
A L P ARALL T & Pgp A1 BCRP AR B 55400 770, FLA AT AE o] be v At 7 B g v n] S
TR AR TS5 R T A5 v R P A1 33 1 i 00 W M 3 ) e X S iz AR L AT IR I VR o Aol , ix st gt
SR B AT Ll VY A R A R o i T s A ELES I 3 S Bk A (R HE HIV E e R ) A
GS—7340 B v A 13 SR - s T M R AR ) HINRAL, (R R LA Dl 25 s i AR R A 2k
[0205] WA PTAT T, ARGE “Ihgh 257 (I 5 7) RIRTEA L 24 /NI I3 9 8055 P ol
B A L2550, A4 R IRV TT 5 S — 53 o AR e stifg v, “ g 24 7 R AR TR I
2 /NI B PR RI LA B2 AR e S i, “ SRR 257 R AR TR I 30 S NS
PN ER P A DL 24570 o ST S e L “ IR 2h 2R FRAEAR G 15 238 N BES PR RhER R LA
2 AR ST SR eh 257 S (RIS B P Bh s e DA 2550, 5 AR S - I L
W) (1) o B AR g R AH R BN [l 2 45 5 1 2 AN TR )
[0206]  ATE“HLAL I SR FR YN EE_EAN BT, G CRE L A s, S A A B A
ﬁﬁjf/\ B B B S S S CL AR VR T R F DT BRI B Bl M R 2y LA

"—ﬁllE*’i?"iﬁﬁxEﬁ%%ﬁﬂiﬁ?ﬁk?‘u&ﬁiéﬂ/\ BT B TR ) AR R R 1 H
fuijzﬁuamﬂijzﬁﬁéﬁlﬂ/\
[0207]  AREBEAAEWIN “RIGIT 7 AR 25 J5 AN LLSEI I /5 v6 97 R g (AT 2 A&
.
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[0208] R “HGsmE” Bl IEGRR E JL O AR 2B e (e ] AR
BRER ) Pris AL S VIR . 8 m e o ) B ] ot R A S I 2Bl Ay (e
JCVTR el R i ) I8 B AR AMA T B 7 K o #emg il , VBT RIS A A
( BIFEAR LR S om 5 (i 00 T B S GIT &) 8RR 345 5 3 i i fm oladE i)
23 J5 (G E AR PR E R R ) ik 217G 97 MK

[0209] AR WAL Mt T FH 67 BT VR 90 I RE N O0 R T o S50 T3 iE B 190 1)
SEEIALAE (AHANPR T ) 3005 SR 05 B 26 4 i 5 00 20 SR B3 I AL A DR IR0 S o i B o 3080
e BE A RNA i 5 H— A H2E 0 o« WS es)d. B W KWitE)E. 6 Wi Riies
JE e WIASINERE . v W SRR 8 BRIV A B JE S5 . 100 A SR B ) S A AL
(EARET) ANz dhlaimag (HIV) AR T kgl o s (HTLV) 55 7 G RREJ 2% (rous
sarcoma virus ;RSV) A& MW EE . — MR UL, 300 5 S5 B DRI 4 1) — o 2 AT 24 ) B 2840
T RE I T sgag (FEHTR: e de ) JE0A, Fogw s 58 (A% O M 45 B B LT spol (5B
filg ) BEERT, LG A s B 1) Il , 0 5300 B Sl 2 VR AR Sl o F0 eny (G0 ) BEERL, HL g i 1d
e SR TR AR 1 B 1 BT

[0210] 38 S Rl [ £ - 40 HORE I RNA R pol P21t & LA e Wy ik B G
FER NTE E40M . 100 SEREEEE DI B RNA P2 X05E DNA. XU DNA 4% 5 A 18 3= 40 M A%
FF i s AR AL A B A B s A SRR 2 . ok B EES 1) DNA P08 A2 00 iR (e 2 2 50
DNA T8 3o 1 3= 40 1) 2R Tk A4 B mRNA IS T R, HLJ 25 1 1 B 400 5 14 B 1 5l a7 2 1
(YA R Wate S = VAR REZeY A Raw i il = WA (e st 1 0 =91} @D G A0 A % . [

02111 JEEF AT DR 07 X5 N o BRI A TR A ORGSR 5, (R LA IE
HAE AN EWH S . 5 BONEFRIAE S e o s B Hoe & e e X
WAZTUR AT A2 1) o FHT T I3 245 P 80 701 b T 71 P S 491 0 355 K e  FUB L il iR PR
A D A R TR TR 5 A P AT R SR A I L R IR S PR LR VE R N RN SR AT 4
(BIURARRI R N FE AT 4E 2 ) RN R L AR e 22 (s N S IR £F 4E 25 2910) A1
LR o

[0212] D=2 2 ) ] DLIE I ATART 45 3 1 7 V0 ) 0 » Q24 2 Al v 20 0 1 IR 88 T v
B, B4l P (Gennaro) 55 A, ¢ B 451 25 4 Bl %) (Remington’ s Pharmaceutical
Sciences) (58 18 i, & /A ®] (Mack Publishing Company),1990) , JLHZE 8 #4) : =
2y A1 (Pharmaceutical preparations and their Manufacture) 5 TiA ff) J7 vk
71 BB 75 AF5 R GS—7340 sl vhfin 13 LR Ml e e T M — 1R S8 -5 28077 sl e 751 A
PR — B2 P N o AH O B0 B o T 3 B e 70 455 1 L 0 45 AR i 0 ) S 28 e 4
QTR 7R 7RG B 700 TR 70 < A A 70 < e e 70 3 ) S TR R ) S B R AR S BT RS A (A i ek
VBT JEE 7)) A A S AR R LA/ sl e ) .

[0213]  RTE “GS-7340” oL 2427 bl 552 (1 5k S8 AR AT AR f B & IR 4l il %
Ha e EIE A S, B S B 255 BT 2 3L R e GS-7340 1)
HEY) . B2yt EalHsz M vl A RERE 5 GS-7340 — 2B R “ e 255 Enl ez iy £h”
P AEAT e 252 TRz A G0 281K Ut , B 242 bl 32 (AT il g e 242 E]
Pz g (Bl c =R\ L- REARAR AR T3 IR T IR RN 1R T
TR VWATREEIR ) o EAKR BN STt 2y BT LR R R . A
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S T PR 22 TR (WAL ) R R T I R . AR T S R, TS AL L
FRANZ)0.5£0. 05 ILTE A GS-7340 FILL G, GS-7340 KM UE ) T &
A OB AR R i T R ), A e dt—o ik

[0214]  BEEZH4H SWal $RAE 257 (91 GS—7340 BUER AR Wy et e T4 R ) £
— BN R) P R4 ) ZAS R TR R R SR I . 25 7) (2 GS—7340 B A AR 13 SR iz > )
TR ZIRER ) T SRR RO R SR I A T )15 0 A EE AT 24 AR N If
AR T B . BRI A FE (EARRRT ) B F 30 BRORL 90 B A 4 LA
Je GS=7340 B AR T3 SR Y ST I IR ERAE AN T AR BRAAYR 1 A 5 ) 40 FOH, R
Horya 7 VAL S B 25 A0 B W DL « 42 B 7% P 1717 PR A 2 R I o

[0215] A& WA B 25 41 A0 vl 0 52 AL IR BE R Ry R B R DB A, H B S A
TR [ GS—7340 B AR 5 X hi My e 1 s T M5 R 3k o TEAR R BHI — AN st b, PR 2 4
G AT GS-T340 B AR T SR Y )T M R ER M R e . FEAR KRB I — 5K
it s B 25 G AL GS—T340 FAR SC b AR A ) SE A v R SRR 1 R SR AL o i
FTE.

(02161 XF T I IRA% 24, RS 4ok R BBV nT 55 A 0 RE 571 23 BRI AN/ B3 T vty 4 77 L nT 491
WHEAE T DUR & KB « 2 I ACIRAS IR B Bl 25 2 | sl L rp ] A0 45 B A AR K 1
VTR B T R B R R L R A AR M AR TR

[0217]  7E LLBAR I R B i B s 5 B, TRC A T 47 GS—7340 B8 i 4 15 X iy i
N T M TR ERFNAA K o ARV R B T R AT PR AL 0 A 3 AT R R R B
JE R (BN ) ) b R ST R A Y. RGN 2 o AT R AP L BT
AEo 2RI UL, A0 (1 L2 PP FRIE AT 78 2 IR TR DL SRR o

[0218] Gk 0 WA SR H75491) G A A 08 e WA H BB . vl At FH P b e i DA R )
PR o IR IR S Pl LUS A1 0. 001 58 % 22 70 FE & % [ B A7 1.
A3 PR R W] A7 AR T B2 25 415 b ASR BERERE UK LA A AU L e 3 117 XU, A
AT 541 E 75 5 o NE o AR BRIV A il 3 DLUS 415 1 249 0. 0001 F i %
BN 5 T % AT .

(02191 &3 (191915 65 7] /6 455451 o) 358 5 2 R R i 0 0 35 2 HE I AT T A R PR Al R R L
Sk o AT A P R e DA 85 S AR TR A . B R s LR A Y LU A I 4
0. 0001 HH % F4) 2 FH % KIEAEAE

[0220] G 22 PRI RS FEA ANAT AR IR AT RE B S W IR B PR PR - b LB R A ke T A
F PR E Rl LB G2 b RIS . Db SR S8 H DLEALE 140 0. 001 FHiE %
FL) 4 T % REARAE

[0221]  FH Ty A v B V7 I T X R B 4] L Lo BB I TR — S TR R o mT A
FHP R E R DL B 7 TR G ). R B R R G i LLR A A4 1 E & % $1 2 90
i %6 [ B AFAE

[0222]  ERAAEW T SHFIIEE . 28R UL, SRR TR TE R (3R A £ i W Tk
FIEANPEE R Ol ) W SERAAAGY—EHR SN ELA YT, A A T HuE
J e RE . BRI ] S E A G — BRSSO EY .

[0223]  GS-7340
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[0224]  FEAC IR AN L5, #6577 & 3mg . 34 2mg BE 3+ Img 1) GS-7340 BRI P 24

2 Bz R

[0225]  FEASK WA —ANSEitifsl o, B85 7)1 8 + 3mg 8+ 2mg B 8 + Img [ GS-7340 B H: <

2y Bl i Eh .

[0226]  LEAK I — NSt b, FRRL A4 55 AR 8 4 2mg () GS-7340 BT 2477 E ]

Bz R

[0227] {5 A K BH 1) 4% k58 e 5] v, 5 5 i 84 3mg .25+ 10mg+ 104 5mg . 25 £ 5mg.

25+2mg.40+10mg.40+5mg.40+2mg.60+20mg.60+10mg.100+20mg.100+ 10mg-

125+20mg. 125+ 10mg. 150 & 20mg . 150 &= 10mg. 200 &= 40mg 5%, 200+ 15mg f£] GS—7340 B H; 5

2y Bl .

[0228]  JITifs H AT 11 GS—7340 & v] LAFE AR IE 2 B [H) e) B H B 5 I e A L = AN 1Y

M AN ANEAN L ERFIEEA (T 2 i REES) #5.

[0229] My iR /GS-7340 U BE AT LU S (o1t ng/mL) S . 1l
SE MR L 2 ) )12 S5 FE (BT ) MR 1 B KRR IE (C,.,) ~ FEZ 2 [R] B

S5 NN LSS 2R B B4 IR BE (C e B Cyp,) AN T) 22 L 8 e — A 1 I 1)

(1) i 24 94 55 B 1) i 2R TR (AUC) (AUC,. = ) ~ AR 7] 2 5 31 T6 BR 1K) AUC (AUC,,00) ~ 25 24 111 i

P AUC (AUC , )  FEBE 55 J W45 1) (1) S R ISR SE PRI TR) (0,0 BASZIML2R R GS=7340 12132

W (ty) o

[0230] K4 AS A B v ) —iiE & 5 GS-7340 ik w8 h0 GS—7340 WU, GS—7340 ()

WO AT I FE B S GS—T7340 2 J Bl B[R] HERS M 78 A a8 0 Ry Bk Il & il i 5 ) — e

55 GS—7340 Ad 38 03 T e 1 5 2 GS—7340 18 G S vl 5 I8 AT LG GS-7340

(1) Coax A1/ B AUC S ANKIE ] . T8, S ARG S e —E# S .

[0231] B ifdm 5 LRI e T iR L

[0232]  FE— NSt o, A AR 5 SR e 1 T R AR I U (R TR AR

Pr it TR R R ) o BN TR IR S R T AR S e 2 L (R AETHE L

s EE R ) WIBLAE 0.54:0. 1.0. 540. 05.0. 5+0. 01 504 0. 5. 5L HISBIELAE .

[0233]  FE—ANSLtEfF] v AR S e T M R R T IR S R AR

Pl 0. 54+0. 1 2 Lb 4 .

[0234]  FE— AN, AR SR G )T M R R R T M R S AR

F5 LR LL 0. 520, 1 2 L4 .

[0235]  7E— NS o, 2 v AR A5 SO el T M R ER 1K XRPD I K 2 0 {H

£ 6.940.2 ° .8.64+0.2 ° ,10.04+0.2 ° 11.040.2 °© .12.240.2 ° .15.940.2 °

16.340.2° .20.24+0.2° F120.840.2°

[0236]  7E— AN St o) o, 2 v AR T R R ROT M IR Eh i XRPD B A &2 b

g A~20 i, Fﬁﬁsze fli ik H6.940.2° .8.64+0.2° .10.04+0.2° .11.04+0.2 °

12.240.2° .15.940.2° .16.340.2° ,20.240.2° F120.840.2°

[0237]  ZE——ANSEHE ), B AR T SR I I T M R AR 1) DSC S U W Ak

131£27CH; 131£1°C,

[0238]  7E & Pp st ol b, B iR K E -k T —REHAAYWH SO TA 5 E
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%6 1 HE %8R 0. 5 H %0 I AR T R I G R T M IR L

[0239] 7 —ANSgtids] b, B AR S SR i ST R R SR AL S WAL AN R I B
WikE S SR i B S T M R R

[0240]  Frifiam=F X pimie (R &4 9-[ (R) —2-[[(S)~[[(S) ~1- (FNAIEHIL ) L3 ]
FE ] AR | WAL ] AR ] IRERS ) mTanSe [E LR ER 7, 390, 791 5 TR il A
[0241]  ZEARKUHE S FpsLiwm) b, 77 & 3mg. 3+ 2mg. 3+ 1mg 8+ 3mg.8 +2mg. 8+ Img.
[0242]  FEACH W I — AN L9 o, B ) B4 25 50 B 8 £ 2mg [R5 U A 15 SC R 1 1 J
TR

[0243] 254+ 10mg.10+bmg.10mg.25+5mg.25+2mg.40+10mg.40+5mg.40+2mg.
60+ 20mg.60+10mg.100+20mg.100£10mg.125+20mg.125+10mg.150+20mg-
150+ 10mg. 200 £ 40mg 1% 200 = 15mg [ i 48 15 LR K S T IR ER R 5

(02441 Jir i H 7006 AR R V6 AR 5 SR Il 2 ST M R R b T DAAE A R0 24 I [R] [ BT
BB B PRAS S =AU TS SNBSS BL EGIE TE L (AEE b 5 547 70 5B )
5.

[0245] MY R AR TS GS—7340 B Vi 5 S hr i~ S T M B Sk I BE AT LA 3%
WRE (W ng/mL) JEIE . FHT-I0E MR B 25980 ) 2 Z 8 ds ((EANRRT) W
SR B KM SE (C,a) AE L 2 1) 5 AR IS UL 858 381 PR AL R R JE B “ 48 R B2 (C o B G
IS R 2 L 2 e i A P S IS [R) R R T ] il 2 B TR (AUC) (AUC,- gy ) ~ ANIY
(1) 25 5 B TG BRI AUC (AUC,- ) ~ 5 24 1R B A 1¥) AUC (AUC . ) T 5 I I 58 BT e K IR R
IIFA] () BAS ISR R AR . GS-7340 R 4w =5 S h My i I T IR 12k 3
W ().

[0246]  FRHEA K I 7k S W) — % 5 GS-7340 SR AR 1 LRy i 2 I T 0 R
B TTHEAN GS=T340 B VAR B SR M e B T 0 — R 3 AWML, GS—7340 B VA 4R 15 S fr
W S T s R AR WO Tl I AR BE S GS—T340 U AR S SR Y T e R
2 J BN TR RS 1 378 I 21 )k BESR I i o 18t 5 ) — il B GS-7340 B iR 5 S
W fieFe s T 0 TR R AR B i mT i I an 5 2 GS—7340 B AR S R Y R T
TRRERAET EWNE N S N AME AN L GS-7340 B AR S R G T I R Eh
Cue M1/ B8 AUC HGIORAEW] . 3%, 8 E R HIR S ) k& S .

[0247]  EFEMEL & — AR T il )T R IR R

[0248] {1 — AN tEAF) v, W] DA FH e 5 45 it ok o o8 B v AR SR i ST M IR
o MBI TR LR .

[0249]
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kﬁ%v\‘t} + O,U\/\EOH

0

_PaoPh 4 A~ OH
~ \H i

c% L o 05

[0250] W] LA IS AE A ca) BIEMIEH sb) T IR so) AR R iz AL
H d) — B AN AR SR ST R IR ER I A TR e AR T e IR S
R vp At P 4l b AR B AT BT IR T30 o AR v mT DA A R AR 5 S & 1) o
— RS W e A A R v A S S I R L e R R A AR R ) — B 2 R (e &
FEE 7,390, 791 5 R BRI GS-7339) HIVRAGH
[0251]  GEFEME &G i nT AEATA] Gl s R P b AT o 280k 130, HL ] 7 o~ 7 sl A E 1 1k
AHE SRS h AT o 72— AL, ARSI ) (B aKE s N EE ) « 78
s, SRS AR T A ALAE R (BN O (ACN)  HER . 1R 4T LIRS+
PTG PEke DUSRIE (THF) L 2— F 3k THE . B 3k 2 3 i ol B 3 5 Tl sk R &9 ) £ —
4§%M¢JaW@ﬁmwimw%mgﬁmVﬂwﬁﬁ(&%ﬁﬁ>m@ Y. RNk
S AR T DLYEAR AT 38 B RS (28490 K 0, /1 T-29 0°C 212 7T0°CYaHE A I AL ) F kAT . 78
— MR ST R PR LY 0°C RS R AT .
[0252] a1 S My i 6 T I IR R TR ARG T s T R AR TR A — A
PR ASEHIFRR GS-7339 CHP 9-[ (R) —2-[[ (R)~[[(S)~1- ( SpNA AL ) 43 ] & Hk ] K
SRR T AL ] U ] BRSNS R T S LRI 7, 390, 791 S ) B H A RE
77, GS=7339 & A7 2415 25 1 3 T ) S EEAE R B e A 2 ot DRLut, 0 i 5 SR i (1) e T
s PR ERE AT LU B S T I IR 3R T A T2 5y HLfR) FRth 55 2 s 0 2 o v 5 Sy i
#&T% PR ER AR T 5 T R R B S I e B AL S i A ) 2 R A AR
B (TG E ﬁ)%Emﬁ&ﬁmﬁﬁﬁm%%ﬁéﬂ—ﬁﬁﬁ%%ﬁo
[0253] 5 iEAR A5 Ry P I T A IR RS H TR T R/ BB v N B S ) — B
% Fhps #E Ik gL, B4 B DNA % B¢ ﬁmmmmmwrgf%wa<mmmvwwHw2
VZV) I s 5 M 280 B8 (9040 HBV) LK J89 06 B DO B I 22 A0 HIV, 58 [ LA
556,043, 230 5 (LAASCa TR AR ) FIE A TF MR Y (s
WARENE ) YU EERE . WO AR S G, AR T SR e B AR T 1 SR 2
=, HoTCLH I A/ 8B va AH R0 50 o
[0254] AR T I B T M R R T LI AR VA 9 0 R B S AT T AR
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KINUABEE o Gl @A 40 HUI S B 25 R CRLFRIRES A RIS T ) L& B aE A
fa '8 oh COFEECT LA A K N BP9 B AR A ) o FBORAbE , AR 5 SR i~
B Vs IR sh 2 B (BIERT DLOE A SCR 2 AR AT g i@ R b5 .

[0255] AN, R A SY OGS T RS RS (WO k.2 B, 200 6
W T L BB B A CELEG R UL RN S B2 B FIREEE A ) 455 I S
HUEW. ) WECY AR R, JF HLE I AR 2 2 A0 o BN B A AR 7 R R BAR %
[0256]  Jxif AR IAT RSB S R U, B s 5 Rl S 1M IR E T LS B MIRE
FUALA, T H LAy A 8 R 50 P e 750 AR S T 7 < o V8 B S o 25 S5
LIS H] o BTk < 2541 & Pl ok 38 1 5 A 20 0. 1% B oA 5 SRl B T o — IR &R
RIS PEAL S DR AL A DRI R 1 17 20 b = AR T DLAR AR, I FLEL ) RAS T4 R FA ) L
A 2% 221 60% 21082 . T SPIEITR IR IT 7 IG5 S0 1 AL
I A] DAAEAAE B B B (BT 51 ) 2 R SRAAT RO Sk . e AR A
A e S80S M PR AT R0 (R U A 5 SRl S 1M IR Eh 2, Wl DL IR YT 24 B
AT A AR 5 SR e e 10 Rk o DI Y R R O ) S S A R (41
D GRS g e T IR SR RIS L R EC A L BUR S AT B RE H I
PRI U A8 13 S W e e 10 IR R & =8 (Bl 22 I H R ) (R L8 3 i
.

[0257] 35T HIRSBEZY A 29 240 G0 v LRI S50 iR 00 C Qg e IR0 28 771,
FoA% A8 AT B0E R s 15 SO g S 1M IR AR ) R R sORURE 5 K PR B AR K
PEMBAR P P BB VR 5 B A LB e E AR FL o VA 5 S B P fe
1T R s m] LRI R KU S SRR o

[0258] % iiAe 15 SChn W - e 1 IR b DI 3z i A DA 15 24 2 5 W el G 20 11— S 0 oK
INEAHEE o KRB 2L 50 sl B B 5 2 i 5 S g~ b 10 1R sh DL ke — i Fh
B 2h 2 T2 R / WA, OF ARG A 5 3L BRI/ #AE S TR BCY)
L8 B R HOO S AN 35 2 S b AU “ AT 2 17 OB A EFE (AR T)
A DAFE AR 5 SR B T IR ER G s R i (iR R I ) ) o Fn]
PAAE T A Te W I v vl AR 4 D 7, sm] LR N B i e i e
[0250] AR, F il BEACH S AU I EAF IR AT A AT (EANER T ) BUR SR A5,
FENHE LT Al 3 R P Bl A Ak TR RE 2T 2 50 s TS0 Al 21 4 3% TR BEAL e B~ e
I B I BB LR AR, T AT ICRR TR AT A SR A L ST SR LR I B R LR TE R B <3
TR, TRl R R R A A PR L < R IR A 5 RHOR R, S L RO | LB T S L R
A/ SRR, A ARG G L &7 T B R R AR o 2 B S R I B DA BRI [
KL Ab, T DS A ARG, kil £ R . &R e RE AT DU A A AR B L
Fog Jy A A [ A P 0 RS A ) B 3 28GR, A 771 AL BB 3 T AT WIS SR &)
5 OB B S o AR, A A AT R R R A AT 40 A PR P ) B 3 R 2
e 2ysp Bl sz LSO B o fh, B viidm 6 S i S 1M IR &k ] JF A RFSRE
JBCRIFRANRE A

[0260]  HIT-HRIE HILEANEALLA (B A Sl AT R I ) eI, BR 2 A S e b L5
AT VAR S S T Rtk PR R S AR el L B S Y EG R AR S S i
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N T R ER RSB0 0. 01% F 10% w/w (BFVERANT 0. 1% 5 5% 2 ) Hi
0. 1% w/w [IFEE S, 0 0. 6% w/w.0. 7% w/w 2% ), ik IE 0. 2% 5 3% w/w, Hixiik
M 0. 5% 2 2% w/wo B IRC A BRI, V5 1 2 AT A A il nT S KT R AR
SRR . 53, PR AT LS KA SR S i L L

[0261] & T7E TP eyl B85 10 = 2 205 0 B 0 TR SR B (51 a5 R S 41 e sk
W) AL A B AR R ST R ER I S AR R (R RT H
B TR RH BT R AT IS ) A3 3 e 8 23 TR A1) 5 AR o AR A 8 A A, i P R PR

7o
[0262]  HI T4 F a5 KR BCH) nl AR LD F A 0035 5 G vl ity el 7K A R T 11 4 368 Ak
JR A

[0263] & T S B 25T ECA R TR I, I HASHS T LS A B A ), g2 b
VTR RS A 55 B e B I 555 (R L () 7K Pk 5 A Py S s R mT DL i s
VAR A K ME S AR K P T BB . RIC) m] LRI Ay P 57 e 2 ) 2 g ({9
WL AT AR ZE T S B AV I HT DAES W R T (AT ) 408 Figfr, 76
A4 FH 2 BT AT 2RI I N TE R (B an T (17K ) BT o 3 S0 i R a7 i mT
DA ST T 453 RS (1) TG 1RRS AR S UL N 710K ol 45

[0264]  BRJUI BRSO Z A6, BEZGALA Y / TR AT AL HE SC T i TH e 28 2 i A
A L I B

[0265] 7L 55— 3K ta s v, B 2 B v A 5 SR e s TR R R DA RIS B B R 2
WA EEEAEY) . BEFEFEEH T . S Rl 5S4 469 —H
(PIIARL, I HLAT DU TE 5 e 22 BoR b 5 DL e 7 U R T 252 9 HLS5 15 M s AH AR 1
[ RAR BRI L R P S AL A ] A R i TS A sl e AT A] e B R i 1 ok 4
.,

[0266] i A 1 S My Y B T M R B AT DU TR B 3 i s R R R R A
HF Y 2 R SRR T s 245 R IC ) » L rb i P B o AR J80nT DA SZ 04 ) 55 1 15 LR VP EEAS
BB 25 B S I 258 8)) ) 2 SR PR o L HR AN IR T AL A R AL A ) 110
G T IR 24 4 R TS R L T AR AR o R 7 V28 I LAl 45

[0267]  w DAIE Ik LU AR S0 i 1 R Sl P A%E 200 b ) A oA 3 e A N 2 v A 5 SR e )
T RIS AR . NN A e S T A SR/ RSN S AT 2 ARG
/ FUE 72 IR AR T E AN

[0268] T 97 i 7 B v A 5 SR M e Y- I T 0 R R I Eo DR T R 2R AR Ak, B
W FE R (AR T ) $5IE% IraITm O SR S R 51 0L s, #r 5 i
¥ P AR B IR AR s Wit e o & Tl AR 5 3SR et T M IR R TR T A A
/ 35 A D IR BTV o7 0 0 R BT AT A B 1 Bl 25 AR BATE ) R A o TR
(AN I 55 ZERRAR T B ) S A2 BT R AR T (R 508 506 D0 ik 1) g v RN = 2 C A, 5 HL
K EE I AR I A A 5 0 7] B S P SR

[0269]  fE—ANSEHAM B AR T SR I s T R B IR 1 IR AT DA T RER A
TR H 2] 0. 0001 2%y 100mg, 7 Wi RAEET W AR L 0. 01 |2 10mg, B R T w A HE L
0.01 3% bmg, [ K& T a A EL) 0.5 F4) 50mg, £F KA T Ak EL 1 84 30mg, £ K4
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T Ok EL 1.5 $12 10mg, SRR T30 ARE 2 0. 05 2120 0. 5mg [FFEH I . AEh—
PR PE S5, 29 T0kg A4H (1) e N (R I e 771 S04 1 149 0. 1mg 2124 1000mg \ 544 1mg )
2] 1000mg . 5% 27 bmg £|2y 500mg 52 Img F| 2] 150mg. B8] bmg £|Z) 150mg. 52 Smg F| 2
100mg~ 542y 10mg Y [H P, 3F ool B —si 2 N FIE B 7 —ANSEiifgl IR & %
WiAR T R I T M R ST R AR AL S B (B R i AR T SR ik I T
—ERER / Rt / R / nTEe AR ) .

[0270] AR E A G Y) ] Lt — 0 AR — 8 2 PR & a4 5 i ) T
Wi IR ERZ AT e AEA R W — NG SE iG] o, Ik 53 ARG R AT Lk B i B
NYLEPELL HIV &R B A S HIV 008 Sl ) AR AZ AT H R HIV 3005 S5 g () A%
FOHIFR) S HIV 30055 S5 i A AZ EF R AN I A L HIV HEA B 77 A1 CCRS I 71 o

(02711 YRY7 J7 AT ) 5 B T AR TS SR T I R B AR A R M s T YA
Fr /M /B B S AR B R el s T iR B DR, AR T R ) T
K5 IR 3R AT DA ) SR AT B 2B RE IR AR / (B B B vT B AR T IR RRE A AR S .
FERN DN T AT IR SIA T & 0 T O Ty B IR VA O RE (AUFE S RIRAE ) (PIREAR
B— RIVREAR A/ BRI F P o 3 mT DLEAT T v 7 DLRE AN IR A7 15 B ), 4] o fofe
Z B HAEA AT IX IGO0 T B T A7 v B (] o AT FH R AR 15 R i e T4
PR 5697 1A 5 A E L HE AR SO 1 3R I IR L B 229 i, L HE (HRPR T ) HIV &g (f5
((EHABR T ) HIV-1 A1 HIV-2 Jggy sfLikh HIV-1 J& % ) F1HBV &K%,

[0272]  m] EL VLAt IR BC)

[0273] AT LE A E L e 2527 b n #5211 6 15 ek s [ AR R kb 7 (9 an — S A0
FIEY ) A, FrfS el BAT ok B o RV T LU G Atk ) P R A W R ), AHL T A4
G HATAX AR o BRAh, T ARG 1 FR I sl Ry 2R, LA ] Lo o At 1 5 67 2808
AR (P BRI A8 e P DRI 25 W R S R R e () ml e i 1 o DRI L, BT AR 4 6] B F
A B [ RS o By 390D BAT R () 2 R T I AR 77 B R R TR A2
YEE R e VE L A B IR R . AR WAL A AR B2 00, HAE 3k nT e g f ] 198
SR FEIEYE (40 HIV) BRI &

[0274] W] LU At i) S5 AT AAT 538 F [ AR 4L 6, A2 B 1S dl & B e ir He L REAR AL
AV S T I R T o 2845 DR, A 3 114 A R L v e N L R SEA
AR AR SRERREE A AL AL B R B L AT . EAR R WA
S T R ZRF) oTAL S RS (1 ZEOPHARM) BRARRAERREE (41 NEUSILIN) o fnAs 2t
iR, “hedl” A EAREGN EASE (EART ) A fefLB b E A don 2 m Erea9.
[0275]  J&EH TAK ALY 0 A ACEERT A AT T & BT ik — A A RERT A g i
ALHE [ Br L A FRE A TS5 W003/037379 5 FlH A fir 5 | FH SCHk H BTt i i A0 2 . JEELE H
TR R A SRR € A EM BHE AEROPERL®300 (JAZR 5 bhE) , Hl
4[] A 2E IR 2 ) i A1) 4 [ € /A &) (Evonik Degussa AG, Dusseldorf, Germany) . i&H]
5 AR SCPT IR B AR AR B B A AL BRI 2 1 B e AR

[0276]  FIFLIE+

02771 A & B F (N-[(2S,3S,5S)-3- & F —5-[(2S)-3- HI F —2-{[ H I
({02-C —2- 28 )—-1,3- WEmp —4- J ] HIJE }) SR MEdE | 228 ) T e 1-1,6- k5
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Co—2- 58 ] SRR 1, 3— MMk —5- JEHIWE ) BT & 0 100 s B (HIV) 2 g 1) 40 o6
A sAH I, FoH A7 CA S AT EEph At AL 7 20 T4 5 L8 0 i £ 3= P450 g2 el (ARt
Cyp3A4) WIAEHT, thth SaVF 540 i S8 5 29 W e SR A5 AR LU FH 13697 HIV 25901 58
KGR o B GS=T340 B v A 45 Bl v 4w 5 LR G- I T 75 IR Eh b e — & B W
HH 40 i €4 25 P450 g 1 BEACHH, (H U ARIFE AR5 mT LLnT L phAd ] T34 5% GS-7340 = i 4 13
s AR T R I L Y T I IR AR AR A K P 7 AR A sk GS-7340 B AR T
s AR T SR I Y BT s R ER I 2500 B A I SE B AR ST B A T AT B P AL )
Mg e .

[0278]  HEHIT

[0279]  AKRHMIEPIRTT b v 5 L MG P AT —3 — A -

[0280] 1) I (amprenavir) JFLIR (atazanavir) - K¥PIHF (fosamprenavir) «
gfi i A8 45 (indinavir) & UL (lopinavir) « R 4B F5 2= AE I+ (nelfinavir)  ¥0
¥ I8 =F (saquinavir) . & $7 JF & (tipranavir). W K I F5 (brecanavir) . Hb & A8 5
(darunavir) . TMC-126. TMC-114. Z& 47 J 5 (mozenavir, DMP-450) . JE-2147 (AG1776) «
L-756423. R00334649. KNI-272, DPC-681. DPC-684. GW640385X. DG17. GS-8374. PPL-100.
DG35 11 AG1859 ;

[0281]  2)HIV 10 % =% Wi 1 A A% 1 400 %1 551, 41 a0 R % $7 AR (capravirine) « & 2K 5 #&
(emivirine) JHifi ke (delaviridine) ik & (efavirenz) GES4EHi~F (nevirapine) .
(+) Khrfisrss A((+) calanolide A) KHITEHK (etravirine) .GW5634.DPC-083.DPC-961 .
DPC-963MIV-150 A TMC-120. TMC-278 ( UL 4K ) . BILR355BS VRX840773.UK-453061 F/
RDEASO6 ;

[0282]  3)HIV I & S W I RZ 45, 1 55 2 K€ (zidovudine) B s 3 ULEF
(didanosine) . @it K (stavudine) - FLVGARTE (zalcitabine) F7Kk K (lamivudine) .
fif (2 4 5 (abacavir). 2 £ & 5 (amdoxovir) . ¥ K Ah ¥ (elvucitabine) . i ¥ K &
(alovudine) MIV-210.%i 4 35 (racivir, +— BT ) . D-d4FC. & % (phosphazide) .
M R 2 B g (fozivudine tidoxil) . Pl 37 Hh € (apricitibine, AVX754) . GS-7340.
KP-1461 FlfgE €M (fosalvudine tidoxil, EAFIFK A HDP99. 0003) ;

[0283]  4)HIV 100 % S5 Wik 1) A 17 1 400 4 7710, 4810 4 S T s — TR 5 v 15 1 R ol 428 4 15 i
(adefovir dipivoxil) ;

[0284]  5)HIV HEA BgHNHIFA, a0 220 3 L R AT 40 B 1R 5 IR AT A .3, 5—- —
DHEREZE JE /R L 3, 5- MNHENEZE R R AT AW SRS =R IR L b = R AT A IR 2K 2
5 O E PR A 2 IREATT A 20 T 2 I R TR e A0 1) 71 S 2, PR Tl PR A S U A= 40 W B2 2 W Bz
ZRTAEY) . S-1360HFF4E/R (zintevir, AR-177) . L-870812 11 L-870810MK-0518 ( F7 4%
45 (raltegravir)), Bk 5. BMS-538158. GSK364735C. BMS-707035. MK-2048 F1 BAO11 ;
[0285]  6) gp4l FiHIF, i B I FH 1 (enfuvirtide) . PGR Tl (sifuvirtide) . FBOOGM
FITRI-1144 ;

[0286]  7) CXCR4 il 51, 451 41 AMD-070 ;

[0287]  8) ZF NI, 411 SPO1A ;

[0288]  9) gp120 MHIF, {54 BMS-488043 ¥ BlockAide/CR ;
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[0289]  10)G6PD A NADH- 48 Ak B4, 49 an 909% 25 (immunitin) ;

[0290]  11)CCR5 1557, ] an fif & 20 4k (aplaviroc) «4E e A% (vicriviroc) « By 47 4E 4y
(maraviroc) - PRO-140. INCB15050. PF-232798 ( #4527 ) 11 CCRGmAb004 ;

[0291]  12) HF¥A¥7 HIV 13L& 259, 611 BAS-100. SP1-452. REP9. SP-01A. TNX-355,
DES6+ ODN-93, ODN-112. VGV-1. PA-457 ( Y1537 5 (bevirimat)) - Pl 3% AR (Ampligen)
HRG214. P4 Z #k (Cytolin). VGX-410. KD-247. AMZ0026. CYT99007A-221HIV. DEBI0-025.
BAY50-4798, MDX010 ( DL #.4% (ipilimumab)) . PBS119. ALG889 H1 PA-1050040 (PA-040) ;
[0292]  13) T4t 2, 1 Wi 5 & — Wi 4k rIEN-a 2b. 58 £ —- 4k rIEN-a 2a., rIFN-a 2b,
rIFN-a 2a, 41 & TFNa (T & # (infergen)). l§ & 1 (feron). %i IF [ (reaferon) .
intermax a . r—IFN-B . T & ¥ + [ 70 4 (actimmune) . IFN-® 5 DUROS. H & H T &
(albuferon) ¥ wHi (locteron) « 4 T2 (Albuferon) . 37 tb#k (Rebif) . L ART
& a . IFNa —2bXL. AVI-005. PEG- T-E H: IR £ — 4k IFN-B ;

[0293]  14) J B MR ALY, 61 Wi B D1 Z (rebetol) s #] UL 75 (copegus) « 5 $7 K &
(viramidine, fibFi M (taribavirin)) ;

[0294]  15)NS5b B84 flg 1 1), 451 1 NM-283 4% 9% L P fth i (valopicitabine) . R1626.
PSI-6130(R1656) « HCV-796. BILB1941. XTL-2125. MK-0608. NM-107. R7128 (R4048) .
VCH-759. PF-868554 #ll GSK625433 ;

[0295]  16)NS3 2% {4 M #0 #I 7, ] 4 SCH-503034 (SCH-7) . VX-950 ( %F 7 ¥
(telaprevir)) . BILN-2065. BMS—-605339 F1 ITMN-191 ;

[0296]  17) a — i BHEFHEE 1 4000550, 440 MX-3253 ( 384575 9 (celgosivir)) . UT-231B ;
[0297]1  18) f4:JiF24, %9t IDN-6556. ME3738. LB-84451 Fl MitoQ ;

[0298]  19)HCV [ydERZTFFIHIF, 491 4n, Z8 I WK AT A=) A0 -1, 2, 4 BE MR AT =4 R
N RAT M) . A-831. GS—9190 Fl A-689 ; Fil

[0299]  20) ¥ 47 HCV 19 L& 254, 41 4n H 1A Al (zadaxin) - fi M JE % (nitazoxanide)
( XHJE (alinea)) . BIVN-401 ( 4y Hr 18 (virostat) ) PYN-17( ff /R &2 (altirex)) .
KPE02003002. i it [% (actilon) (CPG-10101) . KRN-7000. 7§ FC % (civacir). GI-5005.
ANA-975., XTL-6865. ANA971. NOV-205. 4F L #r (tarvacin). EHC-18, NIM811. DEBIO-025.
VGX-410C, EMZ-702. AVI4065. [ 4k & ¥ i (Bavituximab) . KX /% [y it (Oglufanide) F
VX-497 ( EIHiAT (merimepodib)) .

[0300]  REIPEAS (AFE (HART ) BRI %) wih (o) Bl / tEis /
AL VG A /GS-7340 ; (b) B tlifthie / Husm 85 / wTEC PGt / A 15 SCRn it e T4 —
MRk 5 (o) Bhfhis / e 55 / wT L pbAth / & T4 IR AR R (TDF) ;5 (d) B hfhis /
BB / nTLevafth /GS-7340 5 (e) B / BT / vl LLvufth / 2 vkAm =5 3 hn i i
N T M IR AR 5 () Bt fbiie / A / T ELPEAh /TDF 5 (g) W] ELPEAR /GS-7340 ; (h)
AFLEPaAh /AR T R I e T M IR L A (1) nTLLPEAth /TDF.  ESCPR AR A T
A SRR R AL o 2R AR AR BRI SE ], DL EA S (b) Al A4S 200mg A iR . 800mg
HoJi A8 5+ 150mg 1] LE PE At R 10mg &5 o4 5 S hrp eV ) T sk, HUL E415 (e) mi g
i 200mg A 52  150mg #2544 5 . 150mg 7] L PG At RN 10mg 35 04 5 SR e V- I T s —

Btk
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[0301]  — /NI 4 A JE At s R v A 5 S Il I T I g . LA
AT TDF 204 4 H{E W TRUVADA® H 8 . 2 W35 [E LA il /A JF 558 2004/0224916
5y SEP AR LA ST T SN SO A B SR T ph e AR5 4 13 P T fi
ST M IR ER VA G o MRS W] S R S R AR LR 3 24 ) AR R R R S, a2
& Al AdE 200mg Bl AT 10mg B vk AR 3 SRl ST M R AR

[0302]  — AN S5 A AR R A9 P 4 G o S o A v L R DE 5 BRORIT A U A T3 S b e i
T TR . R AdEE R UC AR (IR AR 0 Sk B A A R ) R0 TDF AL & SR AE
COMPLERA® 5 o A B FRAI R At R UL 35 MO AR =5 3R Bl e e T 1 — IR £
WA E o Hd &R & SRR ) =R A2 25550 sV A 3R P S, it 4 & v R0 55 200mg
R A 25mg AUL A AR 10mg B4 5 S h Byl S T I — 1R #h .

[0303] Y — %0 Ab 1 R AR s 40 1k 2 4 2 GS—9441 TN VAR T LR My e 2 T M R
#h, GS-9441 (3 ¥ WG F) ) FIGS-7340 (WAL & AFF F LW L F P ig A F L&
2009/0075939 ‘5 N [H L F 5 8, 354, 421 Sp, HoA AW ARF A4 S5 T 7 IR A
e A IRFRAE GS-9441 FUF AR I R T R IR E A S . A G S &
T PR o> 25500 sV R R BRI 52491, e & n] E 45 5-1500mg GS—-9441 F1 10mg 5 it
HE B e R T I IR

[0304]1 5 FhAl &P 25/ B s Bl Pk A HE (AR T ) LR &5 (1) nf Lk P A -
10-500mg+50-500mg . 75-300mg~ 100-200mg 1Y, 150mg ; (2) % i 48 45 L 7 Wy 1% 2 [ T M
PR 3 :1-60mg.3-40mg.5-30mg.8-20mg BY 10mg ; (3) B i fib V% :10-500mg.50-500mg-
75-300mg. 150-250mg 5% 200mg ; (4) 3% # #% 45 :10-500mg.50-500mg. 75-300mg- 100-200mg
8t 150mg ; (5) i % A8 45 :300-1800mg.400-1600mg. 500-1200mg600-1000mg 1 800mg ; !
(6) MIVLFHK :5-100mg. 10-80mg 15-60mg20-40mg £ 25mg. T & S I E AN K A,
LS I B 242 bl 2 () SR B S e, P85 I Bl AN T2 AN BL= A2 ik
R AV S P E R I LAY .

[0305]  BLCKpa ot LA T A B i 1 S 91 1 B AR S B o AR ST PR R (1R b S4B i A O B AL
E WA A S T2 AR AL S P ) T TR A

[0306] A NSEHI

[0307] A SER] 1 14 9-T(R) —2-[[ (R, S)-1-[[(S) - ( FNFEILPIL ) 25 ] &Kt oK
SASEAEBEIL ] FFACSE ] NS ] RS (15) AEX BRI S

[0308]
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1.KHCO;
2, it 8
Lig 0
0 — 0
DCM, Fim#|-20C
10 1
NHz NH2
N 9 N
N N
L, N‘) C')E’ o ci”S e L N\> Qg._
N N e P
O~ oH CHgCN 7
z 370°C z
12 60F|70°C 13a
NH
J\n,o *
HoN 7/ NN .
O Il\ -~ > W
1 NN 5 0
— HN
DCM
25°CF| 4R 15 Q

[0309] a. L&D 11
[0310] ¥ L- I 2 TR 5 14 5 £h % £h 10 (1kg, 5. 97mol, 1. 0 24 5 ) FImR e & 41 (1. 45ke,
14. 5mol, 2. 43 244 ) frdf K¥tHE N 7E DOM (4kg) sk 10-14 /NN, B R 4E 47 7E 19 &5
25°C 2 0n). ¥, BB AW Hat—25 ] DM (2kg) k. JEIRZA4A 7 1% R T-H H 2w
WK ES 0.06% N1k, BEBSHLEY 11 T A SR E 2] -20°C (MR B
TREFEFLLHERE— DA R
[0311]  b. il EWY) 13a
[0312]  7E 60°C N£ 2 /NI L 10 NS4 ) AR I 5 (0. 72kg, 6. 02mol, 2. 19 4i& ) T
205 (5. 5kg) TP INAAL S 12 (1kg, 2. T5mol, 1. 00 245 ) o« B35, T Bl o 1 3
70°C, HFERE 1-3 /N, ELEARSE PP NMR 23 HT A R 5 ( B AR <7 12. 6ppm R RGP A
5> 97, 0% AL AT 22. Oppm T IR WIME 5 ) A ik B35, K REHR 19 21 40°C Hojtihn =245
KIRA W ZER BT, ke A0°C I KBRS . THRERRYEE I & ke (30kg)
o E G 1T B 19-25°C . REFEAIAY) 13a M ITA 2808 DU RE— DA
[0313]  c. &G 15
[0314] 71 -25°C F&dm/b 2 /M) L- N2 e IR 11 (4. 82 i ) Wil s s I &
LAY 13a(1.0 245 ) R 4EFrRER < -10°C. 8355, KR AW E< -10°C IR
FE TN RELEZR /D 30 3, A AL KRR 1) pH 4CHEAT pH ER Ao 4n S pH M < 4, T4 H =
WA R pHA-7 . $656, BN R 2 30 (19-25°C ) o £E 5 — &% rh, il 2 i — 240
(2. 2kg, 18mo1,6. 90 & ) T /K (16kg) IV K PRI — S AN v 1ot A\ I IR I
WA S B2 T, BRI Z e . A% Z DRIl . AAUZE R R P iR — S
TP . (S — 2%, HI R IR A (1. 1kg, 11mol, 4. 22 248 ) TK (5. 5kg) THI%
o 1 B R A B N WA, FERIZA S+« A % 2 DT o0 . A WL H
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PR IR IR S A e 2K (3. 3kg) VR FFRPEER . B, IRE AN I 2218314y
6L MIERFR . AT TS &K . WR 7K > 1. 0%, B4 v it A\ DOM Jf 5 52 25 18 2]
25 6L MU S K AR T B A 1. 0% I, K IENEL T 15 21 19-25°C, Bl JS HEBCS it & 3 M)
DCM, #3281 9-[L (R)-2-[[ (R, S)-1-[[(S) - (SN IERRIL ) LI ] 2k | ASU Ak ] W
AR ] AL D OIRRERS (15) MIAEXT ISR A, 'H NMR (400MHz, CDC1,) = 8 1. 20-1. 33 (m,
12H) , 3. 62-3. 74 (m, 1H) , 3. 86—4. 22 (m, 5H) , 4. 30~4. 44 (m, 1H) , 4. 83-5. 10 (m, 1H) , 6. 02 (br
s,3H),7.18-7. 34 (m,5H) , 7. 98-8. 02 (m, 1H) , 8. 32-8. 36 (m, 1H) ;*'P NMR (162MHz, CDC1,) :
§.21.5,22.9.

[0315] A lsEf] 2 X 9-[ (R)-2-[[ (R, S)~1-[[ ()~ ( FNHILHIL ) LI T &t ] KA
FRAUREIE 1 FAEUE ] NSE ] IRNERS (15) AR B VG AT 45 i s S M sh & 47, 15
2] 9-TR)-2-[[(S)-LL()-1-( FpNAEIEREL ) £ ] 20k ] ARSI ] WAL ] N
Bt ] JpnEng (16)

[0316]

NH, NH,

NN, Q DBU, #7%) N

l = > W Nt _ \> 9]
N~ N

NN o M0 2.0, 20°C B0

- 4
g e AL

R .. S ? /}h“ 16 © >~'
[0317]  (HEXS M SRR TR G4 )
[0318] 22 HE % 9-[(R)-2-[[(R,S)-1-[[(S) - ( FFNHILHIL ) L3 ] &I ] KA
SAESE ] HAE T NS ] RREERg (15) AN LA AT SR H (2. kg Wik
0. 51kgl5, 1. lmol, 1 &) Hist NBCL A TUE i FE s 28I &S A AN DA A .
REFE 100-300 2= LT £E 45°C —55°C [l 5 30 il N AT 28 iR TR S e 4 21) 30-35 HL i %6 1)
IR BIRTE o B LR AN 2% I BB A H1 81 20°C o FIFH 2. 0% 4054 16 1900 n
It HAE 20°C FHEEE—/DiF. IO ARy (9. 9g,0. 11mol,0. 1 244 ) 1 DBU(16g,0. 11mol,
0.1 Y45 ), I HAR AV P HE 24 /NI, BEE B 2R B AL G4 16 5 1 4 b
F12% . FEKFRNAHIF) 0°CIF HAE 0°C FHHIEEE 18 /N 7E 0°C ke dokhik g 1 H A
LMRFNE © CRERI 1 o 13 (1.5L) Pedk. 16 50°C FLASBUAR b5l 44, 15 21 0. 40kg
A AR S 16 (80% 7% ) o 'H NMR (400MHz, CDC1,) : 8 1. 21 (m, 9H) , 1. 28(d, J
= 7.0Hz,3H),3.65(dd, J = 13.1,10.7,1H)4. 00 (m,4H) , 4. 33(dd, J = 14.4, 3. 1Hz, 1H),
5. 00 (m, 1H) 6. 00 (bs, 2H) , 6. 99 (m, 2H) , 7. 07 (m, 1H) , 7. 19 (m, 2H) , 7. 97 (s, 1H) , 8. 33 (s, 1H) .
P NMR (162MHz, CDC1,) : 8 . 20. 8.
[0319] &l SEM 3 « LAy IR Wi S5 f) PR Al 52 il 244k 54 13a
[0320]  FEMRERIRE T4k &4 12 (10. 0g, 27. 5mmol, 1. 00 24H ) T-HIZE (60mL) 128k}
AR BES (3. OmL, 41mmol, 1.5 &8 ) » FFIEELINIAE] 70°C IF H i sh 48-96 /N, H
FREHE HPLC AR e AR il S 4 s S5 i ( Bbs A 12 259 13a 102
> 97. 0% I HAL G 13a (AERTE SRR EL > 90 & 10) Myik. M B 2R S YK
i THE, IF OB TR Al T H2K (50mL) o ZEIRERIRE N RS A1 &9 13a (KT
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1R UL E— AT H

[0321] A SEf] 4 « DAy AR B e f Rk al BE i &6 9-[L (R) —2-[[ (R, S)-1-[ [ (S) - ( N %A 2k
L) Ik ) A ] R AEURRIE ] AL ] N2 ] RIS (15)

[0322]  7F —25°C N & /b 45 434l L- N 5v IR 11 (4. 50 245 ) - DCM(80mL) H11¥)
WIS 220 90 % AR X W A AR Al AL 54 13a (1. 00 45 ) T-H 2K (50mL) K
Bl WAL EFE < —20°C . B, MIRA W IRFIE< —20°C (UL BE T R85 2 30 734, Jf
4 FHZKIEWE P pH ARHEAT pH B A W12R pH AH < 4, B4 FH = St Fo 15 21 pH4-7. %
WML T 2= (19-25°C ) o KRS WAL 240w - AT FH 10% w/v IR — S
TR (2X50mL) «15% w/v B PR K ¥ (2 X 20mL) AI7K (50mL) Pedk. & J0/Khm IR M
T AT HUZ, SEAT I 98 IF HAR S5 v ik g ORG AR % B0 i Ry o K ol R 1 R
/g (4 1) (50mL) H, FEFRIH 9-L(R)-2-[[ (R, S)~1-[[(S) - ( FFNAILIIL ) 4HE ] A
Bt ] RAERAUEAE ] AR T R ] IRNERS (29 1mg, 99 @ 1 ARXTWERAALL ) i
Indd AP It HAEPREGE R S HHE 2 /N o B R uE IR AR / 0 (4 0 1) (15mL) ¥
BRIEE, I HAE 40°C BB P T4 16 /N, 5331 2 A A AR 1= 9-[L (R) —2-[[ (R,
S)-1-LL(S) - ( RWAHIEIRIAL ) 43 ] I ] ORISR BEIE | AL ] 3L ] e (15)
(10. 0g,76.4 %,97.5 :2. 5 AE6F we F 44 4A LL ) o 'H NMR (400MHz, CDC1,) : 8 1. 20~1. 33 (m,
12H) , 3. 62-3. 74 (m, 1H) , 3. 86—4. 22 (m, 5H) , 4. 30-4. 44 (m, 1H) , 4. 83-5. 10 (m, 1H) , 6. 02 (br
s,3H),7.18-7. 34 (m, 5H) , 7. 98-8. 02 (m, 1H) , 8. 32-8. 36 (m, 1H) ;*'P NMR (162MHz, CDC1,) :
§.21.5,22.9,

[0323] & s 5 &AL EY) 12

[0324] ¥4 PMPA (100. Og, 0. 35mol, 1 245 ) Wi AAL 4 T0E Ui FE 2% < [RIR A B2 A<
NIRRT, Z JGm A Gl (800mL) o [ rik 245 A = &% (71. 0g,0. 70mol, 2 4
i), 2 J5 N 0 DMAP (42. 6g, 0. 35mol, 1 3= ) FV @R — K fiE (162. 1g,0. 52mol, 1.5 4
) o CKRAWINE] 80°C I HLAE 80°C Ntz = 48 /NI s H EH AL *'P NMR ff 5 S N 5¢ ik
ik CHEBMPTIA SNSRI & IF HIDN &4 10% HyPO, - D,0 HH ISl A . P IE
a4k PMPA BRI I HLAE 6ppm T s WI4E 1lppm o “YAFLE/NT 5% BRI IS, WA S
SER) o K IR NIR A AR L) 1. 5 B A B 4R s (200mL) 7K (300mL) i
Beo o EKIEIE HH LR Al (200mL) PRGN IR HKIZ R i IF HATH 12, 1M
HCI (21. OmL) #4 pHAE V5 3 pH3 . 5 AT 0. 05 %4k &4 12 1) [ ) b b i F 3 HLAE 25°C
THEATRERE . 22 20 Z¥EhFEINON 12, 1M HCL (7. OmL) T %S0 pH2 A1k 7EFREIE B R 45
mn P 30 08 IE HBEE 4 2 /NRFAHIF 10°C . — Hak ] 10°C, BIFE 10°C ¥ 45 5tk 2.5
/NI o K SRR BRI pHL. 57K (200g) Wik, RSB Th TS, 345 102, 2g 5 (]
ARBI S 12 (81%77% ) . 'H NMR (400MHz,D,0) : 6 1.31(d, J = 6. 1Hz, 3H),3.59(dd, J
= 14.0,9. OHz, 1H),3.85(dd, J = 14.0,9. OHz, 1H) , 4. 1 (m, 1H), 4. 3(dd, J = 15.0,9. OHz,
1H) ,4.5(dd, J = 15.0,2Hz, 1H),6. 75(d, J = THz,2H) ,7. 15(t, ] = THz,1H),7.25(t, J =
THz,2H) , 8. 26 (s, 1H) ,8. 35 (s, I1H) . *'P NMR (162MHz, D,0) : &6 . 14. 8.

[0325] A S — BilAR T S E Y )T i IR R

[0326] A ksEf 6

[0327] fE22°C T ¥ & 48 5 L H My % 5 & T M = R £R A fk (5.0g) A
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9-[R)-2-[[R)-[L(S)-1-( FNEILIIL ) LHt ] FIt ] REILEBEIE | I ] Nt ]
RIS (GS-7339) Hfe 1 ¥ —FREL[E A (0. 75¢) Wi 35g MTBE o, 3 HAEHIR S 1 /N
TE R, IF HAR e 28 kA 0. mBEAT I 58g LMiiF (ACN) , 3 HAFHR G in#A 2
[l 908 DAVS A [ 4 o A PSSR AE B RE W RIS 1 ARVA 2. TR k), H Had ik vk — 7kt
R ENRORL . GBI g A, I B 5gACN YEFk . 7R ASHLFE R T 40°C T R [ AA
B 3R 5. 52g K A AR . i XRPD SR AT 44, - H R L&A B v 5 b i
BT M R ER S GS—T339 R T M IR R AR AR B M e R T dm IR L

[0328] A S 7 <48 HIE BRIk 4G dil A B v AR S SR Y i T i IR AR

[0329]  [n] Je N g% o 5t N 5 ACN i 2 BB X 1) 9-T (R)-2-[LLL(S) —1-( 5 W 4 566
B L] R ] ORI ) AL ] TR ] IR RS (9. Tkg HK K}, 13.8 T %,
1. Okg (2. 10mol, 1 /R M5 ) 9-[(R)-2-[[ () -[[(S)-1-( AR ) L] HH ] K
SAGESREIE ] FARSE ] A ] IRREng 1 0. 35kg9-[ (R)—2-[[(R) ~[ [ (S) -1 ( AL )
L] AL ] RS AL ] R A ] O3 ] IRRER AR W R AR A ), HF Hadt— 2
M =& ke (5kg) e, TR HAERER /N T 40°C FRIR G Wk4i 212 3L. b5
FEELAE N HARRERE /DT 40°C M R4 5 ACN (6kg) H:28 Kk 2112 3L. F ACN(8. 5kg)
R4, - B THE S 40°C —46°C o FHIR S JE 2158 — e N gsH , JF B A 20 2
19°C -25°C.

[0330]  [m) DL b v P K P BN T M R (0. 13kg, 1. 12mol, 0. 542 & /K 24 &) Fi
ACN(1kg) , 3 HA R AW #E] 67°C -73°C . & EIREIEZ I ORGP 2 ) N #sHh, IF H.
B J5 28R 54°C —60°C o AN VAR T3 L hr B e 2 e T 0 IR R TE X i dm Pl df ik (5g)
(280K, YR AT DU AE A RSB 6 55 S A4 7= b i 8 i A 5 S oy e 2 ) T 446
TIREE A SR, 3T B FTARIR S WIALE 54°C -60°C R HEHEL 30 40 285D 4 NI IR A
Y HIF] 0°C -6°C, JF HBlJG7E 0°C —6°C FHtflde> 1 /N o b yE a3 28k}, JF H A EIT
(0°C —6°C ) ACN (2kg) M¥k. EEZF T 45°CLL N4, HEITEp (LoD) S5AHLE
KeEZe i (OVD) MEFRAHSG S (LD < 1.0%, S H o E<0.19%, S E<0.19% ),
P33 2 OB AR AR B LA G, B aa T3 LR & 1M b0 (4t
M= 23 25 0. 95kg) » 'H NMR (400MHz, d6DMSO) : 6 1. 06 (d, J = 5. 6Hz, 3H), 1. 12-1. 16 (m,
9H),3.77(dd, J = 10.4,11. 6Hz, 1H) , 3. 84-3. 90 (m, 2H) , 3. 94 (m, 1H) , 4. 14(dd, ] = 6.8,
14. 8Hz, 1H) , 4. 27 (m, 1H) , 4. 85 (L E &, ] = 6. OHz, 1), 5. 65 (t, ] = 11. 2Hz, 1H), 6. 63 (s,
1H),7.05(d. J = 7.6Hz,2H),7. 13 (t, ] = 7. 2Hz, 1H), 7. 24 (s, 2H) , 7. 29 (t, ] = 7. 6Hz, 2H) ,
8.13(t, J = 13. 6Hz, 2H) ,*'P NMR (162MHz, d6DMSO) : & 23. 3,

[0331] G eS8 « il B v 4 5 S H M I S T I IRk

[0332] [ LA Tl B U FE s R e e s s N 9-L(R) —2-LL(S) - [[(S)-1-( N4
FERAL ) Lk ] FAE ] RS IR AARSE | AL ] N3k ] IRRERS (10g) T M i (1. 22¢)
FTACN (100mL) o KFVRAPINFAE] 70°C ~75°C DL AR [ A . 18I 26 b 1) 5k g s ek ook 2o
PR RIS IRL T o B IEIEIRA 215 60°C —65°C, 3 HIH 1% (s Ei ) Bitits
T LR e T M R ERAE D AT S . ATERORLE AL 30 3B, F HE 2 /NEHA I E
0°C -5°C. 4ERFRSE 1-18 /NN, I Hl I8k H A 2nl v ACN(0°C -5°C ) JEk. fEH
R T 50°C g B A4, 43 B AR B SR I P TR IR ER TS, W R ST R A 2L
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[0333] B is ]

[0334] K H & ﬁizpu%JSE’J WA xh%ﬂézﬁF&Tﬁ% e £ W
9-[(R)-2-L[(S)- [[(S) 1= (RN RIE ) 436 ] &2 ] A AL | WAL ] IN3E ]
PRV A2 i B T M R A . AR T LRI L T I R SR e K AN
1), H HIL DSC L af i ALk &2 131°C .

[0335] X ERF A KT

[0336]  7E LA I S50 e 8 Hh IR A v 13 SCP e e T 0 IR ER 1¥) XRPD & : 45KV,
45mA, Kal=1.5406A 414576 2. © —40° , 5K 0.0084° , H4Lista] 8. 25 6. #iktE L
I G T M PR BRI XRPD B S s AE 1] 13 v R AR :6.94£0.2° .8.640.2°
10.0+£0.2° \11.040.2 ° .12.240.2 ° ,15.940.2 ° .16.340.2 ° .20.2+0.2 ° FI
20.840.2°

[0337] L X GP2RfiT o)

[0338] A& K/ A& 0.32X0.30X0. 20mm’,  FF 5 4E HAE 123K T, IF H A 3 KA
0.71073AMHESHRAE 1.59° 3 25.39° 1) 0 JUFE AP USCAEBG . B X AT I 4 1E A1
O T SCSE H B s Wos ek 1 b

[0339] & 1. HLf X B LRfiTh

EEIH

[0340]
2005, Ca3H31NgO7P
A 534.50
iy 1232) K
NN 0.32x0.30%0.20 mm’
A 1 0 e 1.59°% 25.39°
B 0.71073 A
LER W e
[0341]
2 [a) P4(2)2(1)2
BT 5 R T a=18.1185(12) A o =90°
b=18.1185(12) A B =90°
c=17.5747(11) A v =90°
AR 5769.4(6) A’
Z 8
SR 1.231 g/em’

[0342]  DSC 4r#t

[0343]  f§iH] 2. 517mg B irAa T3 LRI GV ST M IR Eh kAT DSC 43 #r. BA10°C / 434
71 40°C —200°C G A AT I RBE IR FAZ R 2T 131°C (& 14) .

[0344]  TGA %i#f

[0345]  fdiH] 4. 16 Img FFipam 43 LRI IG 1 S T M IR Eh k3K AT TCA #i#5 . LA 10°C / 434
1 25°C —200°C i [l 0 FEREAT Ik . FF S e R AT 2k 0. 3 it % (] 15) o fifiiE Ho2
KB
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[0346]  DVS 4} 4T

[0347] A1 4. 951mg B i 5 K H My e S T I IR R 1HEAT DVS 40 #r. T 25°C R AER
AHPAE 1096 21 90 %6 AHNE BE R B3 Bl N DRAFAARL 5 & 2D BRIGHFSE 120 438 LAk 2115
W B St 2 S AR 1] 16 o IR AR, H HLAE 90 %6 AR W 0. 65% 7K.
[0348] 3y R X B e 44 2% JoT

(03491 71 5 ¥ A 5 S 4 My Jle 19 56 /0 A i, 5 % i 2l H 2 AR R B R A AR
9-[L(R)-2-[LR)-LL()-1- (WA IERRIL ) Lk ] 2t | ARSI UREIE | WAL T L ]
JRVENS . 5 AR R e B R T IR AR B AL (A TR LR)EE 7, 390, 791 5
) AL, SR B A R SE) 8 1121 I T I IR R B XA TE B b A i S f4) e B i) HE e

L 20LUF) th i RS R T e T Mﬂ(M&mhﬁﬂ%#ﬁAk
THER BN T RGBT 5r 22—, M AR SR e i s T M iR Eh e 2 (ki 1) X
FH AT B T X e S fe) 4% it

[0350] % 2. Vi5FRAE S LA

[0351]
- ;tuizi %J;Ut WHL D | R TS FRBREN FE P R AE X i
e Y
| 9.3% ACN 0.9 e TR R EAC 7.6%
2 10.0% 'ACN 0.5 YR TH _BEHER 0.65%

[0352]  Ah2zfisE

[0353]  ELECE WAl A 3 h My e o i T i R LB A T IR E b R
EME. WX 3CLLN ) s, A FESAE T, Bveas 5 e )1 i T ks — 1R #h 8 =C

BT s IR SR A B RS E , IF R IS b A MG A AS e I, B (B

Y% ) MR R D B oBAS I A A TR IR VAN (RH) A28 3 25 1 I3 o TR A .

[0354] % 3. fheEfae PELuE

[0355]
T PR KRR PR T o RREIGA
e (&) | TATA—KTB% | 8B~ H% | TA U%—ftﬂ%l'ﬁ“\"/u "' A%
0 97.1 0.69 98.4 0.05
" I 97.0 0.87 98.4 0.14
0 ;
405’;13&?}[ 2 96.6 1.18 98.5 0.14
LI 4 96.4 1.49 98.4 0.25
8 95.4 2.36 98.0 0.49
0 97.1 0.69 98.4 0.05
: I 96.9 0.90 98.5 0.15
0 I
4052?%?“ 2 96.6 1.10 98.5 0.14
e 4 96.2 1.67 98.4 0.26
8 95.0 2.74 98.1 0.50
S 0 97.1 0.69 98.4 0.05
! 2 96.2 1.83 98.5 0.22
i XM 1 93.3 478 984 033

[0356]  *TA &Rt AE TS L Primy ik
[03571 # A EiEY:
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[0358] % VA A5 SRy T B T I R R AR e 8 S I s AR K 2 A R (n
ACN, FOR . 18 ST FY BT JElE (MTBE) < A THE AT 2— I THF) Ao ) 2% AR e
(o BT M 1R 3B U AR e B 20 e S 7 st JB 20 AE LA A s ) mh AN 2 740
2 PARGE M. YT T IR BEs R A i, AR S SR e R B T R R T 2UAE THE
2— WAL THE Froe - I T 1 — IR B, 78 ACN. 418 L IR MTBE F1 A I A LS AR 3
Bl JE R Ao A T I IR B A

[0359]  FFL e

[0360] 41 DSC £da /i, v 4 15 SR e 160 - I T s R R s s LE B i T U
TIRERTE RIS Sm A 10°C, R BT M R SR A LG, 2 TR IR R R AU A
FeurE VAT 21 it

[0361] A=W sifl 1 Fiswt o

[0362] Caco—2 & bz 432 Wf 97 il 1 43 5 69 2 ] ) Caco—2 4l i 7F 24 FL 58 X %
T HR 4 WS (PET) transwel 1 AR (T 5% 5 € M LA 4 48 (1) 2208 2E Rk 2% A =) (BD
Biosciences,Bedford,MA)) B84 /b 21 RAEKBNC A KRR B A mEi R A A] (Life
Technologies ;ZHZIMAE 245 1 (Grand Island)) K545 10mM HEPES F 15mM %8 25 F 117
TEIRZEM Eh W (Hank’ s Buffered Salt Solution, HBSS) #E47T . A4 FI4E 57 44 22 i
ALIP) pH AEL 2353l 715 21 pH6. 5 F11 7. 40 52 AR FLAT b 847 1% 4 ifiL3 (1 85 1 1) HBSS 2t
o 70 e B AN I T, K B 2 AE 0 AT G2 i R AR A AR R P & 60 434 LA A
AT i T G5 G A RO . TR & 2 05, N A7 000 A A 540 (R0 3 B 70 W 2%
P A9 AT s 2 v R A 5 4 A P T e R e 281 R I ol () A i (LC/MS/MS) 3 AT o
EL E R FLRH (TEER) Flg a0 2 I DRI Se B . — XA H g AT R — A0l IR S5
H e 5 AL ST 9% R (atenolol {RBIER ) i 259% /K (propranolol ;EiBiER )
MK (vinblastine s#MEEEIZ ) (13215 LA 2 B — 4020 BT B i 56 e

[0363] £ UL) LTIk (Madin-Darby canine kidney, MDCKIT) 4 i [¥) Pgp A
BCRP 41l 7347 :Pgp /T % 1a 06l i {8 H Pgp KP4 15 %% 38 AM F122 A\ MDR1 (ABCB1)
KL (it Pgp) % G 1) MDCKIT 4 MO A 5 (1) . 8Lk th, BCRP 41 T 1 4 3z 1 4100 il A2 A5
BCRP JIE#) Hoechst33342 F14E N ABCG2 FEA ( 4t BCRP) %% 4% 1) MDCKIT 41 J i 5311 14
52, MDCKIT i d L 5X 10" AN A / LA % BE b T B 3B WM 1 96 L 22 i i %
FERh AR BN B &8T5 10w M Hoechst33342 [ 40 g % 57
Serfr H 5 MDCKIT-BCRP FHAR &8 4% G () 40 il — &2 i & 3 /NI o 7 22 B8 & 3 Hoechst33342
UM S P R R TR 2 5, FTE IR TR IR P e 41 e 9 ok, HLB LR =R R AE & 20mM
Tris—HC1 (pHI. 0) F10.4% Triton X-100 ML+ 2% 5-10 43 8h. 7E 353nm MUK I
KN 460nm [ A& AT 43 #r # FLIEK) Hoechst33342 98k,

[0364] 20 %E YL ¥y MDCKIT 2§ Jitd v () Pgp A BCRP JEE 4% 23 #7 - 4 MDCKIT 4§ il 7 24 4L PET
transwell Bt ( ZdEAEYRE AT ) EL 4-6 KAEKINC S B H T ik
IR RN 52 AR FL LA T caco=2 WF5T. i ERTIREN X caco-2 28 I i Feis it oe 3t 47 524 H.
W3 LC/MS/MS Z0 ke o A8 FH 5 BL EEFXT caco—2 BIFFT TR 1 J5E 542 ) R0 i v DI 25 4BA g
SR A RN G AL HE D) o 00 522 8 6 3 < B2 i SR RIS 25 3% K 1) TEER {ELRNYE 3% 6 LUl A2 ik
IITAR B HEI o EF XA Pep MK AR ALHTAT BCRP JE A7 WR PR 7 258 3 Y I P 206 oA
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SR L el AN HE LG A D 3 A

[0365] %4k 43 M1 i ] GraphPad Prism5 (A 48 JE M N 2% 3 WV 5F 11 P AR 31 2 )
(GraphPad Software Inc.,San Diego,CA) f#FHLA\AFE A /K 2% (Hill coefficient) f# ]
DR BEAUL - 21 S T2 i Ze i AR 2 1k 1h £ v 45048 MDCKIT 40 i i kAT 1 %'t SRR T iz
A 50 % F5h1 % B (1Cs,) 1H, Homl e XA 50 % $ i) B K iz B (A R S PR 642 i il (1
R IRE . nSE T TR v 570k B caco—2 B MDCKIT 41 Al HF f 15 41 Pl 512 56 1) 36 W V5358
FREASMELL (ER) (FF (Tong) 58N (2007) HURUAED MR A2S7 % (Antimicrob Agents
Chemother) 51 :3498-504) o {51 I, MRS A 2 (RIS 2 1 e vt 22 e 30 =2 PR AT FH T 6 XY
JE RHARE G t f556 (paired two—tailed Student’ s t test) PFfh.

[0366]  Z¢ &% UL ¥ MDCKIT 4f ffe = Pgp I BCRP i) 471 ) - 18 o 43 %1 7 MDCKII-MDR1 A1
MDCK T T-ABCG2 4 i i | FL 5 757 06) 208 S PR IR AT B 21 35 AM R Hoechs t33342 11 Pgp it
PEF BCRP A S BRI AE FH KA 50 AT L PG A A 6 T AFE T 5 A0 D AN is F0 i I A s 25
A(cyclosporin A, CSA) FUHH Hh 275 2% C (fumitremorgin C) Xf Pgp A1 BCRP i, n] bh vy
53 L 36 210 1 M AT 59428 u M 1#) IC,, (A Hl] Pgp A1 BCRP o MIFEIE 3 75 LAV AL 2
WP & T2 28t (20 n M) Th i J@ 7 35% ¥ Pap 1N 21 % 1) BCRP #ifil. 5 v vk i
()R] LG PG Al DAL A P pHAEL T > 35 A58y K PR AR 2 A b o2 m] SR o IR BE 22 20K
(R L PG Al RN AR FE IS 5 T T ILAE R I 45 A1 N S M i BE A e T8 i (GD) 1@, Al
oK s WA FEE RN 45 S F5 s m] L PG A AR XS - RIFC IR AE GT i A7 ZRABLT Pgp A1 BCRP 1)
il o

[0367]  £0%: Y1) MDCKIT 41 Jf 7 1) Pep AT BCRP JEH 43 M1 « A 1 k2 R 4iE AT bb PG i 5
Pgp ( Z 24y 2585 1 1 ;MDR1) H1 BCRP FIHLAKAH FLAFH , 7528 NS iz H 1 10 DR 4L () 4
FfL 8 OO ) V5 325 26 A AR a2 T LG PG At e 5 X B AN s B L R (B 10) . 7
MDCKII-WT. MDCKII-MDRI ( [&] 10A) F1 MDCKII-BCRP 41 it o ¥4k 7] b ph i (10w M) (1) XU |7
BiE% (K 10B) . M4 T 2 AN (A-B) B3, H ¥ 4% i 7 JeC &M 2 T o
(B-A) BiEHE. SR RS — LA B0 BT, CSA(IO M) Fil Ko134 (10 u M) 43
Sl FHAE Pgp H1 BCRP 1) AW HI ] o 45 I8 K A AEAAAE AN Sl #0772 A
MDCKIT (MDCKII-WT) 5 MDCKII-MDR1 m{ MDCKII-BCRP 4 Jiu [A 2 Mk 34T S it — =X A 4L
[¥)°F341E . Pgp % BCRP 7E MDCKTT 40 A A (ryask 5 3k 34 K mT L v g AhHELE o IR 263K 1
ANHELE S e RT B P Ath 1) 1 [958 R8N R R B3E R B K . 5 Pep MKHSPE R BCRP 44 5t
PE#GZE — 35, W] L PR At ANEELE Pgp 400155 CSA F11 BCRP 40151 Ko134 fE4E Fisb . ixubss
Ut B AT L P Ath 2 Pgp 1 BCRP 5 1) G4 2 W T WL 21 (1) 40 ] 68 U1 DR 06 46 a1 A i 2
(5B AT ) S o

[0368] W] LL b XS5 Pgp Ml BCRP JEMIE L caco-2 41 i H )2 XA BB R E 2
T Caco-2 4k e l¥eiz ta i (4udE Pgp M1 BCRP) HIMRALZEIA 1) GT Wi iy A= 28 EAH
KIS R S8 WFFE 7wl LAt (COBI ;90 u M) FIAIFLHSTEH (RTV ;20w M) X} 10w M Pgp Ji&
YiHb = (& 11A) A1 BCRP JEAWRMEEE (8] 11B) il 1T caco—2 41 A 2 (L ]335 % 1I4E
H . FET FDA FlHE friia A< (International Transporter Consortium) HIHELE, 70
S I vy S MWK Mg 04 Pgp A1 BCRP RS BY JIC A . K 0 Pgp #HHI5H) CSA (10 1w M) FiI
BCRP #MflF0H ih & 75 3 C (2 u M7 11B g7 A “FIC”) FHIEBHMEX . R4 R R Tl
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o 2 JIEAMU (A-B) i %, H ¥ A4 R n AU 20T (B-A) ¥Bi& %, HAMFLIR/RIERE—
SRS AR S B o g5 e — P AT I 2 D DU S G 1 P 3IE + bl 2=, H
G vt 30 25 A I A OO R0 S AR TG t AR e 5 IR AL PR AL LA 5 RO VAL (%, P << 0. 05 5
ok, P << 0.01) . 55 Pgp $WHIFT CSA ZEABL, nT L P Ath R FE 3 S0l 25 sk b ey == PR A0 HE
bl HLIE 25 18 hn T 2 ECAMI (A-B) 23 E R (K 11A) o ZERFSE AT LE P f AR A A T 2
%11 BCRP Il 57 A8 187 25 25 C X BCRP ECHIWR ez (192175 26 A FH 1R SI2 56 oW 88 21 20U ) A
A CE 11B) o 3X %0 2 B 0T EE P Ath R0 R FE 8 15 X0 DR Mgk (1) b =y = A1 R BCRP /1311
Iz 1) Pgp /3 1 1 BRI HIVE

[0369] W] LG P ftht) HIV 25 (3 B4 s 71 A1 GS—7340 M caco—2 41 i & 2 i XA 1255 11
VERD 3PS 7w L PG4 (90 u M) FOAHEHRE (20 u M) XF HIV 25 (A Bgm 7] (PT) Bl FLARH 4l
B A8 MG UC AR5 AN GS-8374 58 HIV PT il I caco—2 41 fig 2 i R[] 9532 2 1R H o 136 ]
10w M HIV PI FFLEE (& 12A) (Huxm A5 (& 12B) g VLS (&) 12C) F1 GS-8374(
12D) PFit RTV F1 COBI IAEH] . MR €A 4% e n Tniv 2 ECAMI (A-B) 21E %, HAr 4 /RS
20T (B-A) ZiE%, HAME e REs:— S A oy g 2 — i 4T
(10 28 /0 DU RS NT S5 (1) T35 ME = B f 22, FLAE T 58 25 1l ot {of P T X 002 s 3105 G ¢ A
B 5 IC A F AL LA S 1) 45 SRR P4l (%, P << 0. 05 3%, P << 0. 01 sk, P << 0.001) . PFA
COBI (90 1 M) X} GS-7340 (10 1 M) £8 2 /NINFINF A% DL A-B ( [&] 12E) F1 B-A( & 12F) 77 [n) 3t ik
caco—2 HLIZ X MBIEZNAER . 05 #2247 AE COBL HSZO T 5 # 2 ANFAE COBL,
S5 IR K B O SE IS 1) — S i 1P IE £+ bRdE 22 . S IR S YR
Pgp JEHW) B S8 AT HE— B, B0 S R o () R — 2 S R B A HE . T L T A AR
FE AR5 1 e 5 30k 184 R B 1 A B ) () A-B B HLYR /N B-A 8 R T LA Hi s N A HE L
(& 12A-D) o 28 2 /NS AT B U A ) GS—7340 5 caco—2 # 2 R3BIE L (/EH, H ATk
PUAb K GS-7340 ¥ A-B i 1=, [\ I fF i Hbig /s B-A & (& 12E-F) .

[0370] Ik gl LS R a] Lb At ] BEL 2] GS-7340 (1) Pep /5 1 g 439 iR FH RO
Wo

(03711 ZEp2sip 2

[0372]  {E N R abAT 25490 3) 7 2B 5T DA 7 = Fh Rl K B I GS-7340 285 . FHH&
(IR S 20 LA 52 8mg GS—7340 #H.25mg GS—7340 & .40mg GS-7340 75 300mg
Bkt (FE24 TDF) 85 GS-7340 VUL () 22 ERIRFSE 10 Ko (V& :GS-7340 (1) 71 & LA
GS-7340 il Byt ot B Nah Hh HE R Aegs T I E B AN GS-7340 1. ) BRAEAMAERE RS>
A DA 2 HE T I I8R5 4 I i 4 1, 5 0] 6GS-7340 LU H i AR 5.

[0373] & 1 R BB AEMEIUES 1 ORI AR 1 R B . T 24k (ERT S ) o
300mg B kMRS (1EN TDF) A2 B R EREBIRE . FHSEEMLL (KN
M=) JE/RH 40mg GS-7340 LA 25 EH AR TIRE . T BHAE ML (K
] B =) REanH 25mg GS-7340 &5 25 i PP AR Bk . IS (IETTE)
JiE 7~ ] 8mgGS—7340 25 2451 B H R AR TR . IR 7 R IR sk A3 (1) Cmax A AUC
{Ho

[0374]  [&]2 s i AEWF AR 10 R v 4 5 2RI B T e 4% (3578 ) it/ 300mg
BB A A EH R B T REENLES (RLVITFM =A%) ExrH

46




ON 104105484 A OB P 44/49 T

40mg GS-7340 £ 25 M B FH AR T IREE . T T RBEE NS4 (ki B =MTE) Eor
H 25mg  GS-7340 45 25 IS H R AR TR BE . IR Zk4c (1IEJ7IE ) B 8mg GS-7340
B PEE AR TR AL . R R SRR T 3RA (1) Cmax F11 AUC {f .

[0375]  A=W2sid 3

[0376]  7EFFIBbRIC A2 X Hrl 2 F) & 2B AR PRAl A H — B b (FTC) /
GS—7340 [ 5 4L A AE kg B— 2530 (4 Al B e At o 5 ) st B B85 I GS—7340 AL
Bl ] L P At i s (4 i A =5 22 TR AR 25 40 AH BAE R AT e

[0377] 3K 4 JRIRWF 4R 2575 SERI )55

[0378]

41 (n=12)
B4l |3 1-12 K 01326 K
AL Ak A AR L 4 e T B Br EERSRAMF PR ERH RS
Eﬁ‘ ?fc%ﬂs\-ii{lgﬁzbogﬁﬂg) PMETC/GS-7340 FDC(200/40 mg) il & #: 45 4
(EFV)600 mg
B 2 (n=12)
HH B 1-12K B/ 132K
g i e E L ITHE D EHEREMGTERE EHA—RHE
gﬁ IfT cﬂlc;%%iﬂ:[)ﬁ g ’ (2%é’§?ﬂg) " FTC/GS-7340 FDC(200/25 mg) vl L Pl
5 1) 3 3 15 (DR V/co:  800/150 mg)
B4 3 (n=14)
B |5 1-10 K 1122 K
ST E: AN TER LSH—RTE F: FHE&MHTER LSH XS
B 5 0 L v 4t o 5 G M EE B S5 |FTC/GS-7340 FDC(200/25 mg)n ] Lt vt fib

(DRV/co: 800/150 mg) oifs (1) 3 e 755 (DRV/co: - 800/150 mg)
B 4 (n=12);
B4l [F1-2 K % 1322 K
[0379]
T G: TR &M TR LEH— R |ITEE H: fEdE& FTER LS H—Rk#s
Bt 5 GS-7340(8 mg)Hf— 245 GS-7340(8 mg) .24 57| i a] LE P fth(150 mg)
[0380] £ 4

[0381] X BHFTH I 2595 ) 2% o i 45 R e R AE I 3-5 e (VR :GS-7340 1) 71 & LA
GS—7340 [P BT = B N gh 1, RS T e B0 GS-7340 i, )

[0382] & 3A JEIRTER FRELL 1 0B TR A X Rl Al AT GS-7340 ( 43kwH L =K )

DL KSR AT L GS-7340 AL+ 6 ((WILA{H = 100ng/ml) ;23K T = AMTE ) M
(17 GS—7340 ( Bk 43 SLHy % ) W (ng/ml) o GS—7340 S &1 Cmax HI AUC &5 B R 1
N B R AR AT GS-7340 ( U724k Ak BRI =AMTE ) UK AR L GS-7340
AL (8% RRT M =MATE) FEMFERT (TFV) WA JER7EE 3B .

BT B EE ) Cmax A1 AUC 45 B R7E T £

[0383] & 4A FEIRAESR EBFAL 2 18 Al B A A GS-7340 ( 2R3k L =T )

DL SRS Athse . GS—7340 Husm BT A v Ll Pt ( Skl NI —=ATE ) BIFIE I GS-7340 ¥
& (ng/ml). GS-7340 2§ C,,, Al AUC 45 R RE/RAE R R o B fthise FiT GS-7340 (4R
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Skl E =) LA il . GS-7340 Mok AR H AT AT L vl (2R3 R =48 ) 5
ERE AR (TFV) R RERLER 4B W BB E R C,. A1 AUC &5 B RAE R R
[0384] & 5A JE/RER % BAAM GS-7340 LA K GS—7340 ] E P fth ( 23k30 B =K ) 71
H 1 GS-7340 W B (ng/ml) o GS—7340 % & ¥ C,,, F1 AUC 45 R R /n A2 N & e &1 0 Fh
GS-7340 (4L LRI =AM ) LK GS-7340 Aal Lhvbfth (2R3K31 RN —=ME ) FIEAIE %
5 (TEV) KRB JRRE K 5B Ho s 5 2 55 1) C,. I AUC 25 R/ AE TR

[0385]  7E LA GS—7340 (8mg) Ml COBI (150mg) % 1F Jy B4l 24 51 1) GS—7340 (8mg) T 45 24
I WL 31 GS-7340 (R ifAE s W myie ) A1 TRV (R FER 0. GS-7340AUC A1 C,. 7> W4
2.7 F 2.8 5 ¥, 1 TEV AUC, A1 C,,, 20512 3.3 1 3. 3 55 i X SL40 4 R W iR A4H 5.
Y A& COBI 413 19, 1R v] e U PR T v =5 S hn i (GS—-7340) % Pgp 413 1138 73 WA 1)
IR

[0386]  A=W2=sifl 4

[0387]  GS—7340 FH 0] LU P Al AR I AR TR o 5 A 15 AR At — 4 5 DA X 264k,
G IR AR B . A6 AR Tk BT / vl LAt / B / 5 AR
(2% ) 8L GS-T340(TFV) ( &% ) W% Fs (M Tt fh B ih il ) A 25mg 5%
40mg A E ) 6GS-7340 (MK ) 5. HATRMRAB U028 I AIVPA SR / AT Ee b /
R At /GS-7340STR AR THECHY) o (VERD AL S W LL GS-7340 FrIH 2566 it 2 2 =X
g, HEFS TH UK 6S-7340 I, ) BBEM / al ELvbflh / Bl b /GS-7340 ( H
JZ) AU R BB ARYEE /GS-7340 ik 5 1 H = ks A n] L P A4S A R AR 4 7
AL DL R B ok it o SRR / AT LA / R R A /GS—-7340 XU Il ik He i 1%
Beksh / nl Eb b At 2 A0 B Hh At i /GS—7340 J2 . I AL A DA b b Bk thlid o Ok 1 BRI
X STV R 258 8)) 0 2 L s B Rs e VAL , 70 B — 4L rh A FH P B L 0 4 X 4 1
1t (balanced Williams4X4design) o

[0388]  MRHBEH&H / ATLU VAl / BB R4 /GS-7340 R A H 7 (150mg) « Insm i a]
LU e fth 7 & (150mg) IR Hh AR & (200mg) AARARIKGE HIV [ &2 ik B RF A Ao
Wz VR AT B (B S  aT EE A ) sl s (Rl ) .

[0389]  PPANAE A — 144 B AP AL . AEREAL 1 h, #05 BU R BT

[0390]  J7VEA RFLL 12 KAE B H —x#% 5 1X B— 777 % (STR) (MR ECA 1 (150mg
BTN 150mg AT LL At in 200mg & HhAthisein 25mg GS-7340 ( &2 31. Img /& T M R #h
GS-7340-02 X)) .

[0391]  J7 VA B «HF4E 12 RAE B REH—IRk# 5 1 XSTR AL 1 (150mg #5543 0 150mg
A L P A 0 200mg B R AR b 40mg GS—-7340 (5 49. Tmg [ T 45 B2 5 GS-7340-02 JEL)) .
[0392]  J7¥k C ¢4k 12 RAE EAPREH — Ik #% 5 1 XSTR(150mg #4573 i 150mg wJ LL Y
i 200mg JE HhAthiEEhn 300mg iR ( BT —IREERE T ERIELX)) .

[0393]  J7VA D R4 12 RAE EAPAEH— k5 1X25mg GS-7340 J1 7,

[0394] K HEEBENL L BIVYAPIF (T, ITL I1TL 1IV) Hhi—Frh.

[0395]
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B 1-12°KR 3 15-26 K i 29-40 K i 43-54 K

I 1 A B @ D
I 11 B D A C
NS 11 c A D B
I TV D (& B A

[0396] AR 1( B2 ) il i B At s /GS-7340 il 15 122 85 4% 35 HRLAN AT L Y fih 15
B RIESR Y FIEAL A DL R 5 25k 1 4%« EVG/COBI/FTC/GS-7340STR J #AZ% 0 &5 43 R4
TR AT R AT A A PR IE N B AT R 2 KA T O AT A R H SRR R AN
R e R EEAE N AR TE M g HE TR ST 58 & I i A R AR AR A e

[0397]  {EMf4d 2 vh, 5 LU -

[0398]  J7VAEE «Hp4k 12 RAE BAREH— k5 IXSTR M ECH 2 (150mg 4% 73 N 150mg
AT L PG A i 200mg S8 A I 25mg GS—7340 (& 31. Img J T #5 R £k GS-7340-02 FE:X) ) &
[0399]  J7VAF «Hp4L 12 RAE BAREH— 45 IXSTR ECA 2 (150mg 85 4% 3 I 150mg
AT B P At in 200mg Bl Al i 40mg GS—-7340 (5 49. Tmg X T #5518 £ GS-7340-02 JEX) ) &
[0400]  ¥7¥k C ¢4k 12 RAE EAPREH — Ik #% 5 1 XSTR(150mg #4573 150mg 7] Lk i
i in 200mg L A N 300mg iEAR T ) -

[0401] 7V D RS 12 RAE PR H —Ik# 5 1X25mg GS-7340 Jv 7.

[0402]  RfAEEBENL AR PYMF (TL 1T I1TL IV) il —F .

[0403]
B 1-12 K % 15-26 K o 29-40 K % 43-54 K
WG 1 E F g D
I 11 F D E C
NS 1 ¢ E D F
IGE TV D g F E

[0404]  TRECH) 2 Bl il £ b ik R4 i/ nl L v At 2 A U b /GS-7340 23 A
B ¢ LA % 35 28 S L3 [ X2 7l EVG/COBI/FTC/GS—7340STR J #kE 008 ek — 484k
Tk AT IR LT Y 20 R L Y 4T 4l 25— /K & LB IO 2T 4 25 L ) B LAt IR A A g
BB R ARG PR o) HA 3 S I 3 & I W A R A A AR A A

[0405] 6 JE ok HAE AL 1O 1, 512 ) hfyr i EE 1 GS-7340 25430 )
PR TRRE S (JSK M =MJE ) JE7RA{E 40mg GS-7340 5] LU P fih— 2 £ 5 I
GS-7340 WK ¥ (ng/ml) » LS (L B =M ) BIRLE 25mg GS-7340 5] LE it fih
— P E I GS-7340 W (ng/ml) o KL% (IE B ) E/RTE 25mg GS-7340 Hp# L
I 1R GS=7340 ¥ (ng/ml) o IXLL4E IR F7E GS-7340 51T L PGt — 2 4 15 1 LA 25mg
IKFER 25K 2. 2 F5 T R 1 GS—7340 7K

[0406] 7 RN ALEREAL 2 CRECY) 2, U2 ) a7 B IEEE 1) GS-7340 125493
FHAR . WA (SSKWINI = MIE ) JE/RTE 40mg GS-7340 5 1] LLpafh—iE # 51 i
GS-7340 WK (ng/ml) » iffgksc (RKH LM =M ) JE/RTE 25mg GS-7340 5] LE bl
— i H I GS-7340 WAL (ng/ml) o JHSZS (IETTIE ) JERTE 25mg GS—7340 it
L) GS=7340 W EE (ng/ml) o X EEZ5 AR /RN T-7E GS-7340 5T LU fth— & £ 5 i LA
25mg K42kt 2. 2 18 51 ) GS-7340 7KF-
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[0407] &I 8 ook HAERFAL 1 CURBCH 1, B2 ) ThiGyy B 88 s s 5 1 29430 1 2
. T4 (LTS ) RE7n{E 300mg i A 45 5 vl Lu i fth— i 8 55 I 1 5 v 4 ik
FE (ng/ml) o TTBEEHE NG S (R B =MIE ) RER{E 40mg GS-7340 51T L P fil
— SRR IR (ng/ml) o TTREEE L% (IETTE) FEIRAE 25mg GS-7340
TV — 2 H S N AR B (ng/ml) o JRAZS (KT =ME) Bx
7E 25mgGS—7340 FRAEE 55 I (R AR TR IE (ng/ml) o IXEEZE JUAB /o0 T/ A 5 5l
GS-7340 H ] L phfth— & # S IN L 25mg 7K-F45 25k 3—4 4% 50 m R aAs 7K F.

[0408] 9 JEanK FAEREA 2 CIIECY) 2, XUZ ) by BB M AR 2598 ) 2
Bl T2 4% ( ) EIRAE 300mg it ta s 5 nT Lh At — i B 5 N B i AR B IR
(ng/ml) o FIBEHEAEMLS (R LI =M ) B/RAE 40mg GS-7340 5 1] L ptfh—id
BN H AR B (ng/ml) o FITRBAENZS (IET7E) RE/RTE 25mg GS-7340 5]
e PG — i S AR B IS (ng/ml) o JRIE S (LTI N =AM ) IR 25mg
GS—7340 FMBEE LI AR TR IS (ng/ml) o IXEEEE BLAH fE /R 6 T 768 Wi AR 5 5 GS-7340
LT pb At # 5 I8 EL 25mg ZK-P45 25K 0 3-4 % 58 =11 GS-7340 7K.

[0409]  7E#¢ 5 EVG/COBI/FTC/GS-7340 (25mg) I EC 4 1 A1 2 2 Jo, 0 XF T4 b Bk 24
71 1 GS—7340 (25mg) , JL ] ~F- #J GS-7340 F1 TFV % 5% ¢ i I % %= . f£ EVG/COBI/FTC/
GS-7340 (25mg) HIPIFHEC YIS0 R, GS=T340AUC -1 C,.. 735120 2. 2 f5 A0 2. 3 4% 50 &,
1M TFV AUC, A1 C,, 2350 3. 1 A5 H1 3. 7 £% % 5y GS—7340 FI TFV % & 7& EVG/COBI/FTC/
GS—7340 (40mg) %I EVG/COBL/FTC/GS—7340 (25mg) =2 Ji 1 % 5 71 & L A5 11 o

[0410]  ZEW2=5H 5

[0411]  GS-7340 5345 (EVG) . ml Lkt (COBI) FE fifthiie (FTC) ILipc 25— v
FT7 % (STR) he 75 = &l e MBS, PRA GS-7340 F1 COBI - [ f¥) EVG/COBI/FTC/
GS—7340STR ) Z FITE 2545 J1%% (PK) Fi1/ BUAH HAE I T gedE , A A2 gk FH T STR Ifa R & Ji2
1] GS-7340 F & IEFE.

[0412]  7E WF 9% 1(n = 20) 1, 4™ & $2 32 EVG/COBI/FTC/GS—7340 (150/150,/200/40 B,
150/150/200/25mg) + EVG/COBI/FTC/TDF (150/150/200/300mg) m¥ H& fit GS-734025mg (SA) ,
5P R W AX 4 W A1 12 R /7 vk FEREST 2(n = 12) L, AMRAK T R 2
GS—7340 (8mg) SA ( & % ) +¥ 4 12 K 1 6S—7340 Hi COBI (8/150mg) ( M ik ) +F 42 10 K.
T3 (n = 34) , MM AL (% B 2X2 &8 it ) A, A4 52 EVG/COBI/FTC/
GS-7340(150/150/200/10mg) (M3, PHANELL ) JEVG Il COBI (150/150mg) (2%, 41 1) LA
J% FTC Jin GS-7340(200/25mg) ( 27, ##4 2) , 97 ik4h 25 12 K. GS-7340 A1 TFV [ 4ETt
L Ad F LA T34 % (GMR) HE47, H 90 % B 5 X 1] (CT) K 70% —-143% (5T 1 -k =
EVG/COBI/FTC/GS-7340, %% = GS-T340SA) o {EREANLS 25 FIBE VT o 3T 22 4k VR A
[0413]  FTAT I VAl A0 AP A2 . WF5T 1 ok 19/20 seii, H— AR R (AE
MU (2 9 ) e85 GS-T340SA W [RIIF ) ik P MRS5S BOE ST 2, 1T 34 2444k
H) 33 24 5E AT 30 FEPTIRWEST I R SR 3 e ml 4 g% AE. {EREST 1, 44E 4 EVG/
COBI/FTC/GS-7340 25 Zj i, GS—-7340 (25mg) FJJr15 TEV % §& #4H X% T GS-7340SA 5L it I i
1 (GMR(90% CI) GS—7340AUC j - :222 (200, 246) F1C,,, :223 (187,265) ;TFVAUC, :307 (290,
324) , C,.y :368(320,423)) o 7EMWFFT 2 1, 244E 4 GS-7340 Jin COBT AHX T+ GS-7340SA 45 24
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I}, GS—7340 i FALUHAS 5y, FRWAAERZT 1 oW 21 () AH B4 H A& COBI /S (GMR (90 %
CI)GS-7340AUC , - :265(229,307) Al C,,, :283(220,365), TFVAUC, :331(310,353), C,., :
334(302,370), A1 C, :335(312,359)) . {EHWF5T 3 1, 24 GS-7340 f¥) 7] & 14 4 3] 10mg I,
EVG/COBI/FTC/GS-7340 (150/150/200/10mg) *F 2= 2 51 vJ L 45 Y GS-7340 FI TFV % % .
(GMR(90 % CI)GS—7340AUC 4, 1 :89.0(76.7,103) F1 C,,, :97.3(82.1,115), TFV AUC, 1 :
124(113,136), C,,, :113(98.8,129) 1 C, :120(103, 140)) . EVG/COBI/FTC/GS-7340STR #H
X129 A LR SR A EVG. COBT 1 FTC % 5% .

[0414]  GS-7340 Fl1 TFV &5 4F 5 COBI dL4% 5 a4 EVG/COBL/FTC/GS-7340 252452 jo 1
K2y 2-3 i, XA HEVH R T~ GS-7340 X} Pgp 45 (1) 1 43 WA i) COBT 41« 7F 10mg 715 1]
GS-7340 {5 T, EVG/COBI/FTC/GS-7340 #24it 5 25mg GS—7340 7] HL45 [ GS-7340 FiI TEV 2
FZ AT EVG/COBI/FTC/TDF £ 90% WAK 1) TFV %% o

[0415]  A=W2=54 6

[0416]  EVG/COBI/FTC/TDF 11 EVG/COBI/FTC/ #rifi =5 W hrmy - [ 1 4 MRk LA —
FTT % (STR) JEAE 2 il RIS th 5 5, 75 R Z8 HIVH 7R 7 IR O A vl 22 4 1 A
. B M) EAT HIV-1RNA > 5000c/ml. 55 24 FEER T8 BA WA STR Hyr ksl
JikH EVG/COBI/FTC/ B itiff 43 vy i - s 1 I — IR £R11) 87 %6 AMAF ik EVG/COBI/FTC/
TDF f¥) 90 % M4 245 HIV-1RNA < 50c/ml. EVG/COBI/FTC/ #sifitd = e 14 —
P& 3 R Bt 52, EUAEOE T EVG/COBI/FTC/TDF [K) O 4022 4 PR AE , A 5 ) 38 1y i o P 7
HMIIAS R 2 O

[0417] 7R 24 FVPALRMARE Dhge. 4 5k EVG/COBI/FTC/TDF I/ MAAHELIN , ik H
EVG/COBL/FTC/ % i #i 43 3Chr My i 1 5o T I — IR 36 IR AN B Ay o 10 B /N Bk i %8 (eGFR)
IR D R R TR D B NE R R RS B D X2 e AR I
PRV AR B A E rh B

[0418] A T VAN B W) 0% L, XURE X 5 £ MR SC 2= A (e SR 2R AN 2 24 BT . Sk
FH EVG/COBI/FTC/TDF [RIAMAAH L, AR FH EVG/COBL/FTC/ it =5 W hrmyiic - I 1 s — g3k
ALY 24 J8 22 5 18R RS o AL 1R B 1 40 o 6 i S 5 ek /D B /N . LI, 55 EVG/
COBI/FTC/TDF 4AHLL, 7 EVG/COBI/FTC/ %5t 13 Ml - s T 45 TR R4 rh i ™ 4y
TR P NI > 3% el 2D FIANAH LR 10 3% SE A (3. 0% X 31.6% ) o

[0419]  AiE ok, X BB 37 77 DL N AR 8 <TDF A1 5% (19 15 R0/ 35 1 i 18 2R 0 0 4 5 UK 3,
IKI 4 #¢ 5 EVG/COBL/FTC/ 5 A 43 S b Wy i1 B T M TR 3k IR A 4R 1 25 s =5 K~ 9 2>
90% .

[0420] P A 51 225 SCHER A TF 5 B RIRTE R SCEES DL T 7 XOE AN AR S
o A EAS S LS T IR N — . ©L8 5 25 55 Pl s I 3 SI2 it 491 R B AR i A
R BRI, N T AARAE PRFFLEAS R B (DRS AR L N 1 [RI s, o] AREAT VR 2 A4 FVE 24
[0421]  BRAEASCYIAME IS 5 N AP &, 5 WAERIA A A ] (AdE DU BRI 2K
1) N EHFAEHARE“— (avan) 7Pk ” FISALL e ) 5 5 BEL AR A I8 5 A0S R BN
BRAE S AR 3 ARTE B 87 “ HA 7 CRHR” T CSAa7 N LR N T BGARTE (HP, & iR
“UFE (EART ) 7)o BRAEARSC I AMEZR 15 WA SR [ I AUR AT 5 78 9 il
Je& - v a yi TR () 5 ST A i U v, HAS MO AE I N AR B e, W [R) FE A SC R A i Hb

51



ON 104105484 A OB P 49/49 T

BOE Mo BRARAS S 53 A H B3 ST 55 AT T, 15 WA SR (8 T A3 5 vl AT
GNP REAT . BRAR D3 ANEESR, 75 WAE T AT AT R0 e A 5 ) mleoA SC3R i i on vk 5 (491
s ) AT ST WA S B LI AN AR S B E 9 R I PR A o AR B o A A
BN R O 4 7 S AR K W P 7 (AR AT R BEOR R

[0422] A3t B 5 P 1) St A1) 2 (3L A T8 T )t A £ 3 10 L AN I A 28 it DAy BIR 70 AS e T £
Tl BAIRBOR N SUA R BT B SR A A e W ek i FL e St 9], HLAS U8 A5 RS2l T 54540
AR, HAS W] ) IS FEURURS A b BT B BRI K545
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0

CN 104105484 A

1000 BEmEBESEIR
— R TR AR HRE300 me

3 1 3% e (ng/ml)

m

BiFd

n=8; “F-¥4{f(SD)
12 16 20 24
B 18] (ZNET)

(=
P o
00 =

WIRAGWF 1% |GS-7340 8 mglGS-7340 1GS-7340 R T
FIE(CV%) 25mg 40 mg B iR Ee
300 mg
Cmax (ng/mil) 2(30) f6.5 (40) 15 (36) R10¢52)
AUCH: G (ng.hr/ml) 25 (27) 70 (37) 143 (40) 1132 (48)
& 1
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B FR10K

- R R FEE300 mg
~& 28 mg
- 40 mg

s PR £ —Z

B VAR T3 L3 (ng/m)

n=8; “I*I{H(SD)

12 16 20 24
fif 1] (/)

o
o
00 =

W10R25WF) S12£]GS-7340 8 meGS-7340 25 mg]  GS-7340 [ T4 /&
FEIE(CV%) 40 mg R R Al
300 mg
Cmax (ng/ml) 3.9 (28) 16 (22) 28 (9) 260 (43)
AUCT (ng.hr/ml) 66 (19) 268 (29) 389 (11) 2090 (44)
K 2
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o 3/19

GS-73407K ¥ (ng/ml)

1000; . HA1FHIGS-7340

] I T .

1 yj\ 7 iAhE/GS-7340(200/40 mg)

IR EE N o L A35/GS-7340(200/40 mg)
1004 10N ] %600 mg)

; i

i |

104
1 ¥ g L4
0 6 8
4 + SD (n=12)

e 1) (ZNE)

B I)GS-7340255) 113

SEHME(CV%) | B ithiF/GS-73404 A fhfthi5E/GS-7340
(200/40 mg) k44600 mg

AUC,,. (ng.hr/ml) 330.5(63) | 285547
Crnex (nG/m) 4813(83) | 390862
Kl 3A
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1003 BEALLR (8 R TS

- A At 5/GS-7340(200/40 mg)

) - R /G S-7340(200/40 mg)
& LI 1 1 A% T (600 mg)

=} i"“\v‘ B 3 -

= e 2 R g S i

'H'P -

e

He

ol

1 LEnes Mt Ssesr et Samns EMatl Secet Je I BN AR ZNNNL SN ZEENE NS SN S S . S i i
0 2 4 6 8 10 12 14 18 13:'2 quiZSZD 2;.;‘#12
i ] (/) e SD (n=12)

B R B BN R sl 2

FRME(CV%) B AiE/GS-7340] BUEAEE/GS-7340
(200/40 mg) %= T6:600 mg

CAUG,; | 42158 | 8502(32)
(ng-hr/mi) |
Cinax (Higimb) 314 (2% 24.0 (35)

Cng/m) | 13522 11.3(32)

K 3B

56



CN 104105484 A

in B H

P

5/19 7T

GS-7340% J& (ng/ml)

L BEA12 7 HIGS-7340
= JEL it 352/GS-7340(200/25 mg)
e WA Ai5E/GS-7340(200/25 mg)
100+ kb G A5 /7T EE PEAL(800/150 mg)
10':
1 L] L ¥ b L ]
’ ’ ) ®fsgyti £ SD (n=11
A 1] () Pl & BEATFIR
| GS-7340254} BE42 BE4L3
B 11 |
EHIME B b/ SR A/ B R A 52 /G S-
(CV%) GS-7340 | GS-7340/n335 § 7340(200/25 mg)
(200/25 mg) | A/ et Nt AT /aT
(800/150 mg)  {PuAi(800/150 mg)
AUC, 245 .6 (42) 243,9141) 271.0 (39)
(ng.hr/ml)
Coox {DQIMY) | 208.3:(40) 215:0(59) 287.4.(73)
K] 4A
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i%

A # M E

6/19 1

i Tk (ng/ml)

1004

B2 B B VAR T

Fersvers

 —— a1

-+ [ 1 AiF/GS-7340(200/25 mg)

- R Al i5%/GS-7340(200/25 mg)
Tl E A5 =5/ 77 BE i41(800/150 mg)

58

2 4 6 8 '1'0'1'2'12'1'5'1'3'2'0;252[:;(21;11)
\;1/ i =
i ) (1) T
B AR 1207 PrAL FEUL3
Z)) I3
A Bk § R fdi/GS-7340f R AthiE/GS-
(CV%) GS-7340 I EEAST/ATE | 7340(200/25 mg)
(20025 mg) | Pift(800/150 mg) § b T3/A7 te
PE4t(800/150 mg)
AUC, 2092 (29) | ©53.4420) 967.6:(13)
(ng.hr/ml)
| o (ngiml) | 18.3.(28) 57.4 (23.2) 57.7°(15)
C_(ng/ml) 10.8.(33) 33.7 (20) 36.2:(18)
¥ 4B
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i%

A # M E

7/19 i

GS-73407 & (ng/ml)

1000;

100

FEHAF [ GS-7340

-+ GS-7340 (8mg)
~ (5S-7340(8 mg) Il AT L P A(150 mg)

i 1) (/5

6 .
P44

FELH4

fa& 2z 1y

BB 25 717

THIME(CV%) | GS-7340. |GS-7340(8 mg){ B8-7340° |GS-7340(8 mg)
(8 mg) AIATEEFEAt | (8 mg) AT EE P A
(150 mg) (150 mg)
AUC, | 8t2(d) | 213.3(38) | 647 (34) | 188.0(27)
(ng.hr/ml)
Coaxe (M) | 71.0(78) | 1899(46) | 49.9(38) | 141.5(39)
&l 5A
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in OB M E

8/19 1t

HHAP R ER T

100-
- (S-7340 (8mg)
_ - (GS-7340(8 mg) I o] Lk /4t (150 mg)
5
£
i N 4
i
i
3
#1 ] ]
1 1
T 4 e s 10 12 14 16 18 20 22 24
B iR T 4B
LR E YN 112
I (CV%) (38-7340 (8 mg) GS-7340(8 mg)
Jia] B At (150 mg)
AUC. (ng.hr/ml) 861 (19) 286.9(22)
G (BETMI) 5.8:(19) 49.3 {20}
C, (ng/ml) 3.0(20) 10.2 (24)
K 5B
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so00, BB/ T Al B AIR/GS- T340 R (B ALD)
¥ N
TR TN : -+ QUAD1YGS-7340 25 mg
- ﬁ/ z\\‘\ Sy, -+ QUAD!GS-7340 40 mg
E qp04 /111w e (387340 88 my
& ] |
S N
=
w103
&) :
1 T T v T v ]
’ ’ ) "1yt + SD (1=19)
1] (N T
B QUAD, 5 QUAD, 4 GS-7340
FEME(C V%) GS-7340 25 mg GS-7340 40 mg 25 mg
Crax (ng/mi) 506 (54) 793 (52) 215 (55)
AUC, (nghr/ml) | 552 (41) 929 (34) 243 (42)
Kl 6
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in OB M E

10/19 5T

10004 BB /0T L vt A/ S A YiR/GS-7340XUE (£ 4H2)
-+ QUADYjGS-7340 25 mg
o ; - QUAD'GS-7340 40 mg
gﬂ 100 : - BE-7340 28 mg
B 3
i
o
I
2
8' 10-5 ?
b TT—
ks ; S S
LM £ SD (h=18
i ] (ZNF) ( )
M= QUAD, QUAD, Y GS-7340
FEE(C V%) GS-7340 25 mg GS-7340 40 mg 25 mg
Camax (Ng/ml) 472 (58) 587 {33) 211 (44)
AUC_ (ng.hr/ml) 559 (29) 780 (27) 245 (34)

K7
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11/19 5T

R

-~ QUAD

T (ng/ml)

Bkt

~ QUAD; GS-7340 40mg
- (38-7340 26 mg

FHEHASD; n=19

¥ v L] hd L] ¥ L] v ¥

16 24 32 40 48

L] A ¥ . 1

56 64 72

e [l (/N )
-y = QUAD;, QUAD; GS-7340 QUAD
SEMECV%) | 25mg 40mg 25 mg
Cnax (ng/mi) 66 (51) 103 (64) 18 (25) 445 (29)
C, (ng/ml) 28.1 (20) 45.4 (21) 8.40 (26) 73.1(25)
AUC, 837 (18) 1310 (21) 274 (24) 3760 (22)
(ng.hr/ml)

4 8
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1000 MNE
-~ QUAD

+ QUAD,; GS-7340 40mg
= QUAD,; GS-7340 25mg
S-7340 25mg

A

A,
ady o
S
e aaanay,

S
—
R
e, i
S
S

A,
e s,
s s,

FEHMEASD; n=19

1 ¥ L] ¥ L} - L] E ) ¥ ¥
0 8 16 24 32 40 48 56 64 72
B[] (/N )

WE QUAD; QUAD; G$-7340 | QUAD

FIEE(CV%) 28 mg 40 mg 26 mg

Cmax (nG/mil) 71.9(87) | 117 (60) 17.5(15) | 505 (27)

C. (ng/ml) 31.3(15) | 51.4(12) |105(17) | 81.6
(22)

AUC, (ng.hr/ml) | 899 (13) | 1460 (16) | 301 (13) 4120
(22)

K9
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25 - 61
- W 3.8

T T —
LTIEE S TiAmEam 5T I P4
I - B 4 7R -Z M4 EA] Jii-22 251t 24 5
HI+HA U RA
25 - 13

20 - 7.0 39

W

P, (10 cm/s)

0 4 S T '
LTI TT AR AR Tk b 1 4 i
M -Fy A -FUIRE I 245 5 -FLIEI 25 A
+Kol34

K 10
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A

16-|

14 4

6.5

—
N
'

—
o
2

1.0 2.1 1.3

():10'6 cm/s)
=]

D
L

*

*

P‘. pil
*
*

% + FHREEA + FIEMT  + ATELpfn

16 1 6.1
1.6 2.8 2.4

12 + l L
L

I I
10 4 J— J‘

*%*

6 = ok e

-6
P, (x10™ cm/s)

/W +HHEHEC + FFEES + THR

K11
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A 25 B 25 - 3.8
%; 20 4 20 -
® 15 1 15 =
=
= 104 10 -
n"‘y 5 - 5 -
0 0
+7F' TUI"»—h +HJ Lt il o +/F| FEHB —Iv +7] lel_lliti'
C %4 3.2 Da2s -
20 4
o 20 9
g 1.8 13 @ ag
15 4 . 15 -
;E,_ *k
— o 0 4
%13 1 *kk
* 5+ 5 9 ek ﬂ
0 L 1 0
x + I 4l L itifh T +FTEHFH +nf -Iilitlﬂ_
E Foso
250 - A-B
200 o 2000 4
i 100 4 1000 4
50 500 1
0 T T T 1 0 T T 1
0 05 1 15 2 0 0.5 1 15 2
I ] () I (1)

Kl 12
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R Ty)
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e
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o o
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b
b 30
! | ' i ' i i
Q uy Lo
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K 13

68



17/19 T

M

/2

i%

CN 104105484 A
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007 98k 09F ok O%L OO 08 O O 9%

Dobl’eER

-
(3/M) Utkaygg
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200
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