WO 2006/060712 PCT/US2005/043728 TITLE OF THE INVENTION
POTASSIUM SALT OF AN HIV INTEGRASE INHIBITOR FIELD OF THE
INVENTION 5 The present invention is directed to potassium salts of an
wid Yooiniggrase inhibitor, Compound A as defined below. Thequresento4372s
invention is also directed to pharmaceutical compositions containing the
salts and methods for using the salts. 10 BACKGROUND OF THE
INVENTION The HIV retrovirus is the causative agent for AIDS. The

HIV-1 retrovirus primarily uses the CD4 receptor (a 58 kDa
trangmerbFanerprat ey TO03ain  entry into cells, through high-affinity
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N-( Aollgwing gﬁmg %H%W?}H@TEMW({M in the patient. Progressive
[(5-EiBfHyidcS]4laradiazobizhy joanbon istaimiblat apjsecorersagd susceptibility
dihygrepurimirinendeadexanitie (ereilplisrdiesigngtetbas G pRMOd
2 ) ABOAGRL DL BRI R AUADUR by RO SR WL GaRRRH b dbriAR
fon%yrgl:aﬂgdenopaﬂzy, fever, and weight loss, followed itself by full biown AIDS.
‘ After entry of the retrovirus inio a cell, viral RNA is converted into
DNA, which is then integrated into the host cell DNA. Integration of viral DNA is an
essential step in the viral life cycle. Integration is believed to be mediated by
25  iniegrase, a 32 kDa enzyme, in three steps: assembly of a stable nucleoprotein
complex with viral DNA sequences; cleavage of two nucleotides from the 3' termini
~ of the linear proviral DNA; and covalent joining of the recessed 3' OH termini of the
proviral DNA at a staggered cut made ai the host target site. The fourth step in the
process, repair synthesis of the resultant gap, may be accomplished by cellular
30 enzymes.

The compound N-(4-fluorobenzyl}-5-hydroxy-1-methyl-2-(1-methyl-1-
{{(5-methyl-1,3,4-0xadiazol-2-yl)carbonyl]amino} ethyl}-6-0x0-1,6-
dihydropyrimidine-4-carboxamide (hereinafter designated as "Compound A"} is a
potent HIV integrase inhibitor. The structure of Compound A is as follows:
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O /IN_NH3C\WN OH FH3C40 1 N\N I H 0 H3C CH3 0 Compound A
Compound A is disclosed in International Publication No. WO 03/035077.
SUMMARY The disclosure is directed to potassium salts, particularly
crystalline salts, of Compound A. According to a first aspect, there is
provided a anhydrous crystalline potassium salt of Compound A, which is
characterized by an X-ray powder diffraction pattern obtained using
copper K. radiation which comprises 20 values in degrees of 5.9, 20.0
and 20.6, wherein Compound A&is of formula: O N_N H3CN OH/F H3C
N NN O O 0H3C CH3:fhe patassigpsalts of Compeund A are
significantly jiomd soluble inNwate compiared arfree base, and one
crystafiyte ém entiﬁed herein as Fon 1) _has eXhibited improved
pharmacokin(gicsi anim&l mddels dyer the free base. Itis further noted
that attempts to prepare tallinedNa salt of Compound A have been
unsuccessful, resulting®only in amorphous material. AccdraiigeE 4 2econd
aspect, there is provided a pharmaceutical composition comprising an
effective ahfBtRR B S/ distiriebirdasinaiioni SrbiFnung. X adrediedy 7.
in the above disclosures and a pharmaceutically acceptable carrier.
sU¥Gganging to a third aspect, there is provided the use of a crystalline
potassium_salt of Compound A as defined above in the preparation. of a
ecioamelb 01 BBt R RS RS BT P BY RO ol ToP U LS
of ephyRrkis. of or delaying the onset of AIDS in a subject in need thereof.
-2 The dis@lossin@ s drfakideseoetined ss¢f-oising] thenbadrpsuwekAlBalts
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or treating, prophylaxis of, or delaying the onset of Al
pattern obtaineg King ooy Ak 5@

using copper K, radiation which comprises 26 values in degrees of 5.9,
20.0 and 20.6, wherein Compound A is of formula:

0
N H3C OH F
Y/
ol X i LI T
Ou,c cHy O

The potassium salts of Compound A are significantly more soluble in
water compared to the free base, and one crystalline form (identified herein as Form 1)
has exhibited improved pharmacokinetics in animal models over the free base. Itis
further noted that attempts to prepare a crystalline Na salt of Compound A have been

unsuccessful, resulting only in amorphous material.

According to a second aspect, there is provided a pharmaceutical
composition comprising an effective amount of a crystalline potassium salt of Compound
A as recited in the above disclosures and a pharmaceutically acceptable carrier.

According to a third aspect, there is provided the use of a crystalline
potassium salt of Compound A as defined above in the preparation of a medicament , for
treating or prophylaxis of infection by HIV or for treating, prophylaxis of or delaying the
onset of AIDS in a subject in need thereof.
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The foregoing embodiments and other embodiments, aspects and 5
features of the disclosure are either further described in or will be
apparent from the ensuing description, examples, and appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS Figure 1 is the X-ray powder
diffraction pattern for the potassium salt 10 of Compound A as prepared
in Example 2. Figure 2 is the DSC curve for the potassium salt of

Compound A ahypigisbraddrilExamplécs nrigurds Disusine Xbedyqpanoded A salts
Oheﬁﬁrﬁgsr%agﬁw folthespoassiamsall @bEOmRAUGHH B SRECRAEshIN for

ample 4. 1 e DS curve fort tassium salt of
E‘eat“%rﬁa"}&lsgg%?eoﬁfa%é{ i EXam 8njet£a‘g%$zlLED DESCRIPTION
OF THE INVE mmcﬁwegﬁ@@ﬁé%b@réwmm OiBoIERbedinsd|itnnapaesssmd
Cf@mr;tey Gﬂrﬁe dhasnaceuticalicompositidascosthinimgvitietsalisangt from the

ﬁ&ﬁ %%ﬁhgxaf:}] ed QEQC RQIAD A RQtassium salts and

arm ceutl I compositions con ning 5 the salts are useful for inhibiting
HIV integrase, prophylaxis of infection by HIV, treating infection by HIV,
dekiihdORBCRBELIONAIIS] B0 PSR ENGAIDS; and treating AIDS in

adults, Ch'Idre'F%l'r%f@%sthp%Q'X@E&Qﬁe@%ﬁ%&ftﬁ}%%ﬂd?ﬁ%b YR8 @fsium salt

ﬁ%%? treatin S, ort atlr%?gbgi hylaxis of infection by HIV is
8@%%“??1 &%afeﬁa‘ﬁ ot 8, treating a wide range of states of

10 HIV |nfectuoﬁr.gnu@%mkm:DB@thtgymﬁmﬂmn@tamuasthﬁmoand Aas

acibled lgqgggkt@g@gposure to HIV. For example, potassium salts of

Compound A d . har ceutical co i there f of thi |nve tion
are useful in t%na"fln% mTz% %%\}, PV %e‘?%ﬁaécshec]tgg{t astft%x 18 eto salt

HRsyneogndofo 88 RFEPRIRISIB X e%@afige of body f|UIdS bites, accidental
needle stick, oF gxpeosuteiio patieands hlodd @utu@g@w%ryxmm@ﬁm@h as

gé? C&\f@@ﬁlﬁ)@(}g A0 alsp be used in "salvage” therapy; i.e., a potassium salt
ompoun n be used to treat HIV infection, AIDS, or ARC in

HIV-positive subjects whose viral load achieved undetectable levels via
conventional therapies (e.g., therapies employing known protease
inhibitors in combination with one or more known reverse transcriptase 20
inhibitors), and then rebounded due to the emergence of HIV mutants
resistant to the known inhibitors.
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Compound A is an inhibitor of HIV integrase. Compound A has been
tested in an integrase inhibition assay in which strand transfer is catalyzed
by recombinant integrase, and has been found to he a potent inhibitor.
The strand 25 transfer assay is described in Example 193 of WO
02/30930. Compound A has also been found to be active in an assay for
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transfer assay is described in Example 193 of WO 02/30930. Compound A has also
been found to be active in an assay for the inhibition of acute HIV infection of
T-ymphoid cells conducted in accordance with Vacca et al., Proc. Natl. Acad. Sci.
US4 1994, 91: 4096-4100.

An embodiment of the present invention is a crystalline potassium salt
of Compound A. Another embodiment of the present invention is an anhydrous
crystalline potassium salt of Compound A. Still another embodiment of the present
invention is an anhydrous crystalline potassium salt of Compound A, which is a Form

1 crystalline potassium salt of Compound A, wherein the Form 1 salt is characterized
by an X-ray powder diffraction pattern obtained using copper Kg radiation (i.e., the

radiation source is a combination of Cu Kg1 and Kg? radiation) which comprises 20

values (i.e., reflections at 20 values) in degrees of 3.9, 20.0 and 20.6. In an aspect of



potassium salt of Compound A, wherein the Form. 2 salt is characterized
by an X-ray powder diffraction pattern obtained using copper Ka radiation
which comprises 20 20 values in degrees of 7.9, 13.8 and 24.5. In an
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Compound A is characterized by an X-ray powder diffraction pattern
obtained using copper Ka radiation which comprises 20 values in degrees
of 7.9, 13.8, 15.7, 24.5, and 31.5. In another aspect of this embodiment,
the Form 2 crystalline K salt of Compound A is as originally defined or as
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h | t th t b t
I Sl R e av%r@%ﬁ;fgfﬁﬁrc?ﬁ s o?"’” |
R By B BATVHTHAIE B dF SRR oY criEEine
A|mmmmpmdmaﬁmmammmmﬁmxmy
p %@W&ﬁﬂrﬁﬂ&&m whehidednadiancaptieHR, agiatcuhviticiscampaites 24
f}ilﬁafnt ESP%%% thegwq f%nSIt%EQ% Ofn%v %@ég 8?&&9@!8&5%&&@; the Form 2

reverse transcrlptase

hibitors leoside HIV
reGBrda s RIS RS VP RUBh A fﬁ%&ﬁ@%&h %%%P
préiEnetiovantism @W@@wﬁm@%ﬂ%%@mﬁ%mmw
with aeesher antiste|\ apepfscamize 5. In another aspect of this embodiment, the

Form 2 crystalline K salt of Compound A is as originally defined or as defined in the
foregoing aspect, and further characterized by a differential scanning calorimetry
curve, obtained at a heating rate of 10 °C/min in a closed cup under nitrogen,
exhibiting two broad endotherms with peak temperatures of about 146°C and 239°C
and a third sharp endotherm with a peak temperature of about 276°C.

The present invention includes pharmaceutical compositions
comprising a potassium salt of Compound A as originally defined above or as set
forth in any of the foregoing embodiments or aspects and a pharmaceutically

acceptable carrier.
The present invention also includes pharmaceutical compositions
which comprise the product made by combining a potassium salt of Compound A as
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administered separately or together, and when administered separately,
the active compounds can be given concurrently or at different times
(e.g., alternately). When the active compounds are administered together

WRRPSOHERSe or more typically in a pharmaceutical compoBfteH2He (3728
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can both be part of a single composition (e.g., an 20 admixture of the
compounds optionally including one or more excipients) or they can be in
separate compositions (e.g., encapsulated compositions respectively
contammg one of the active compounds and optlonally one or.more
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potassiumsaitad Somppocdcbitiandly including one or more excipients) or they can

be in separate compositions (e.g., encapsulated compositions respectively containing
one of the active compounds and optionally one or more excipients) that can be
packaged together or separately.

Other embodiments of the present invention include the following:

(® A method of treating or prophylaxis of HIV infectionina
subject in need thereof, which comprises administering to the subject an effective
amount of a potassium salt of Compound A.

{b) A method of delaying the onset of AIDS in a subject inneed
thereof which comprises administering to the subject an effective amount of a
potassium salt of Compound A.

(c) A method of treating or prophylaxis of AIDS in a subject in
need thereof, which comprises administering to the subject an effective amount of a
potassium sait of Compound A.



15 a pharmaceutically acceptable carrier. (h) A method of inhibiting HIV
integrase in a subject in need thereof, which comprises administering to
the subject a pharmaceutical composition comprising an effective amount
vad sopaiasstum salt of Compound A and a pharmaceuticallyaraeptabla372s
carrier. 20 (i) The method of (a) or (b) or (c) or (d), wherein the potassium
salt of Compound A is administered in combination with at least one
anti-HIV agent selected from the group consisting of AIDS antiviral
agents, immunomodulators, and anti-infective agents, wherein the
Compound A K¢gglt and iieehad bl Tl bigegtiiné sdgnseinicpbibi iameed
At é%@%ﬁﬁ@@s aeﬂﬁm@aﬁg gffactivejinsaidmatiodnadibTae
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selected from the group consisting of ATDS antiviral agents, immunomodulators, and
anti-infective agents, wherein the Compound A K salt and the anti-HIV agent are each
employed in an amount that renders the combination effective in said method.

25 G The method of (2) or (b) or (¢} or (d), wherein the potassium
salt of Compound A is administered in combination with at least one antiviral agent
selected from the group consisting of HIV protease inhibitors, non-nucleoside HIV
reverse transcriptase inhibitors and nucleoside HIV reverse transcriptase inhibitors,
wherein the Compound A K salt and the antiviral agent are each employed in an

30  amount that renders the combination effective in said method.

&) The method of () or (f) or (g) or (), wherein the
pharmaceutical composition comprising the Compound A K salt is administered in
combination with at least one anti-HIV agent selected from the group consisting of
AIDS antiviral agents, immunomodulators, and anti-infective agents, wherein the
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aspects described above. The present invention also includes a
potassium salt of Compound A 15 of the present invention (i) for use in,
(ii) for use as a medicament for, or (iii) for use in the preparation of a
wWaadiearent for: (a) inhibiting HIV integrase, (b) treating or POpEResde30Es
infection by HIV, or (c) treating, prophylaxis of, or delaying the onset of
AIDS. In these uses, the Compound A K salt of the present invention can
optionally be employed in combination with one or more anti-HIV agents
selected 20 from HIV antiviral agents, anti-infective agents, and
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an%??@lﬁ%?‘r“é’ﬁﬁﬁl%b"éfﬁd (Bl-2) -7 WO 2006/060712
PCT/US2005/04 % Tecsadidimgaionaisednuisr aippressimmanisef frseamds

15 thesserqeeseabdire0b S foBhsk; nartd)(h) vy eirgnibédisasde dosodatid for use
“Z%tgss BTl %}aﬁ&%ﬂ %é&ﬁé&&@ﬂ%&ﬁlpé% zﬁehfgéﬂfgﬂﬂﬁ] ]gttgg%y@t@éiz Et%a’ang or
p h@ﬁftﬁ%’f ondUcﬁ Wet% fp le%y és Gét{}rr ng). BCnset
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rior to ition
salt o Compound A emp?oyed therein is a Compound A potassium salt as set forth in

one of the various embodiments and aspects described above.
A process for preparing a crystalline potassium salt of Compound A
25  (alternatively referred to herein as "Process P1" or the "P1 process") comprises:
(A1-1) mixing an agueous solution of a potassium base with a mixture

comprising Compound A, water and a first amount of an alcohol to form a basic
solution of Compoimd A and opﬁdnally filtering the solution; and (A1-2) seeding the
solution formed in Step Al-1 and optionally diluting the seeded solution with a
30 second amount of the alcohol; or

(B1-1) seeding a mixture comprising Compound A and a first amount
of an organic solvent selected from the group consisting of a halogenated alkane, a
dialkyl ether, dialkoxyalkane, a cyclic ether or diether, a trialkylamine, a tertiary
amide, an N-alkylpyrrolidone, a dialky! sulfoxide and an alkanenitrile; and (B1-2)
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agueous base. During Step Al-1, the base reacts with the slurried
Compound A converting it to the K salt, which is relatively quite soluble in
the alcohol-water mixture, as a result of which the slurry typically is

Wansirmeeshinto a relatively clear salt solution. The purposerotii€zees/o43728
optional filtration in Step Al-i is to remove any 15 undissolved or

precipitated Compound A from the solution and/or to clarify the solution
prior to seeding. Compound A can be employed in Step Al-1 in any
amount which will ultimately result in the formation of at least some of the

desitagherysialiingsdsoiaiodiofs pralested taee \re, sedud pityhan difep s ol ;

Compound A which will afford a 20 highly super- saturated solution of the

K sai upon completion of, the addition of, a ueous I- an
prior to seeding, Qé)th&i%?mgé%ﬁﬁﬁ?%ﬁﬂér %ﬁﬁssk ﬂg‘&grg%%ss
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5Step Al-2 is to mnwﬂ&&%ﬁt&hsémm&sfmtbmmmm&mbme K
salgh %WL 62? M in the alcohol than in water. The
alcohol employe any alcohol which und

conditions empl ? f?‘ula]ﬁsqﬁ%l eﬂas%lgtg %r%ﬁly |l%r1iert%§ntEﬁ oh?ll (eg.
dissiveolsusirenerdingdy &%@@@f?efc&%%%%ﬁ? gistglpippyopletely in the
Coripshidovacanhthecp ctassidinghabe (romomdd-alsdhobrnsietivaixture
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sexam |
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PC?? 1OHPERA355E%1-4 alkyl alcohol. In another embodiment, the
alcohol is methafemsperdahernbesrarioved BISGLfol (_ETH @i@b“%‘f"??g will
ethanphaldie resgia hiciedivenitem pioydehin sStepoB the kiesred erpytglline K salt. It

tha'?g&%%ﬁgd ?M%rdé@léﬁi%ﬁi?% ﬂiﬁfﬁﬁm?ﬂ uﬁa@uwaew dietaer,

rialkylamine, tertiar ide 0

20aIk ﬁl’ﬂg}%hléﬁ Rder émcgn %}%Me{nf)!) oye%}% int ﬁ?ﬁé@%ﬁ&ﬁgﬁ of
chetfiean heestnatiendil &.%‘%%E?fé"%%ﬁé’ﬁféﬁ Shiper BrprwRe %&rﬁ%@?&aﬁsﬂ*
so dsoto thEngpCenueobndiAcanttdhe potassium

The purpose of the optional dilution with the alcohol in Step Al-2 is to

provide conditions favorabie for the crystallization of the K salt; i.e., the K salt is less
25  soluble in the alcohol than in water.

The alcohol employed in Step Al-1 can be any alcohol which under
the conditions employed is in the liquid phase, is chemically inert, and will dissolve,
suspend, and/or disperse Compound A 5o as to bring Compound A and the potassium
base into contact and permit the crystallization of the desired K salt of Compound A.

30  The alcohol is typically one in which Compound A has a higher solubility than the K
salt of Compound A, so as to provide conditions favorable for the crystallization of
the X salt of Compound A. Alcohois suitable for use in Step Al-1 include alkyl
aleohols and cycloalkyl alcohols, such as C1.6 alkyl alcohols and C4-6 cycloalkyl
alcohols. Suitable alcohols include, for example, methanol, ethanol, propanol,

35  isopropanol, cyclobutanol, and cyclopentanol. In one embodiment, the aleohol is a
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base into contact and permit the crystallization of the desired K salt of
Compound A. The physical state of the organic solvent-Compound A
mixture prior to seeding will 10 depend upon such factors as the choice of
VEHRBHESIAE: amount of Compound A employed, and tempeP&TES20058453728
mixture can be, for example, a solution in which Compound A is
completely dissolved in the organic solvent or a slurry in which some
portion (from minor to major) of Compound A remains undissolved. Some
solvents (e.g., DMSO, acetonitrile, NMP and DMF) typically form
sofitiniyigicchsin Joanethes sbadingasdhrealechon fmptlamsl gigthanol. A

C%%m&ﬁ@rmmwmong efagempound A and under the
conditions typ'%&q Icgﬁésﬁéﬂté Ldlmtglgbsﬁee'\fecqngg f%‘ﬂ%%eﬁa!@d
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forthg 30 B scribeitsin, N BrehidMbIviEpic el fioye spittions vk Qempound
15 Cl-8 fincanqbriy sgehedibalogenaiedmpcane /g diald etiendiersiofeach
alkyl 1 8&%%{3@398 Q2 ﬂ%:lbcﬁl&il%ﬁﬂls ?}rgﬁtl,aﬂﬁ' S 'iﬂ%@é}?g 1RikaPgiissolved
substlt ted with two -

e or

14 a rou are he s
PSS ot o T BERGF 5?1%@; R R SRR 8 e
PCtsSsiesyta SEed b&yeéﬁﬁbf@qmth eitter sl e TR lEon 2s
aNHEk4aikyl)pyrrolidone, a di-(Cl-4 alkyl)sulfoxide, or a C2-C4

20 alkanenitrile. '“ﬁm& &Q@h‘m@tempm@i@&%ﬁmﬁml@y@mﬁ
St%o BlLLis, & %ﬁ 't”cLaan-lHF sQJV' bmpound A, sos o
I{H)q gone In @-é)
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Al-1 or Step B1Repuiaishiive examples of solvents smtabie foruse in Step Bl 1
include carbon tetrachloride, chloroform, methylene chloride, 1,2-dichloroethane,
25  1,12-trichloroethane, 1,1,2,2-tetrachloroethane, ethyl ether, MTBE, THF, dioxane,
1,2-dimethoxyethane, triethylamine, tri-n-propylamine, diethylisopropylamine,
diisopropylethylamine, DMF, DMAC, N-methylpyrrolidone, N-ethylpyrrolidone,
DMSO, aceionitrile, and propionitrile.
An embodiment of Process P1 is the process as originally set forth
30  above, wherein the organic solvent employed in Step B1-1 is a C1.§ linear or
branched halogenated alkane, a dialkyl ether wherein each alkyl is independently a
C1.-4 alkyl, a C1-4 linear or branched alkane substituted with two -0-C1-4 alkyl
groups (which are the same or different), a C4-Cg cyclic ether or diether, a tri-(C1.4
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comprises potassium hydroxide, potassium carbonate, potassium
bicarbonate, or potassium alkoxide. The term "potassium alkoxide" refers
to a potassium salt of an alkyl alcohol. The potassium alkoxide is suitably

wihessaligeh Cl-6 alkyl alcohol (i.e., 10 KOR where R is Cl-Graliyl32@sa4isr s
typically the salt of a CI-4 alkyl alcohol. Suitable potassium allcoxides

include, for example, potassium methoxide, potassium ethoxide,
potassium propoxide, and potassium isopropoxide. An embodiment of the
P | process is the process as originally set forth above or as set forth in a

WM@M whesgipCyhalkapniassiv(@kaxdiislpemiioped:

o T o e
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in paangeLl dreme Q%&@%&W&&l@%@lﬁﬂ&@r galkivialrohdf Suitable

Compound A, Th ypically added.in a pr. rtio

th@TEERHTh ?é‘f%pfs ggaﬁél’gé t(gmpera tg ree%%%f%%de»
et@?tammpepmmmw@?%ﬁ@f& %E process
5000pefdeseap aunsghilisther dadireabeatic mu%vetbﬁxemmdm& ouhesigpent,
base san 163819 the.formatienid v eraosis Rroslupta  vihaiessding hactnf

sub- equ k%t amo%;ltsé&f b%sebcan lé”‘il%\’)???ﬂ%ﬂtb%ﬁ‘éﬁh@f@ﬁ@¥%ﬂﬁ@ is
reSGitth AR A otnts of Unreacted Wﬁ“oun

Aceoigly WilaEk P Hica RrRlawt ?ﬂ%"%m%“‘o FSsiorth-
about 0.5 to abcrtothéreqmiivdimars Q%Hrc@qﬁﬂ‘?dléﬁtb@fm@&ﬂﬂgwagﬁé%
Mo dyRicalsAsdedinmmarpeuBting aiitogiiiroieehoit hasiapcws:

10e |va fr. SraoMivalen IR In
eqU| ol%%(‘ ééu?\ §@ %Lglsv%&z Agﬁ/%ga%) PCT/(52005/043728

ToRiy ep A2 or Step BI-2

which will mduc%@%ﬁéﬂﬁm h#éedﬁr%t Wﬁ@ﬁ@gﬁﬁ‘a’ﬁf’éﬂﬁﬁ fon
forggif & pEpne shAdKmEal WRiblhtiveliynierps foatiainnofies istetspsegl ofibie
typically 1ok Smploved $incs.awranhayeiniammlyie ieatiiniingeipgodr

as%ll%g] gbout 0.1 to about 3 equivalents per equivalent of Compound A. The base is

25  typically added in a proportion which, under the reaction conditions employed (e.g.,

temperature, degree of agitation, etc.), will permit conversion of at least a major
portion (i.e., more than 50%) of Compound A to the desired salt. The use of excess
amounts of base can lead to the formation of hydrolysis products, whereas the use of
sub-equivalent amounts of base can unduly restrict the level of conversion resulting in

30 excessive amounts of unreacted Compound A. Accordingly, the base is typically

added in an amount in a range of from about 0.5 to about 1.1 equivalents per
equivalent of Compound A, and is more typically added in an amount in a range of
from about 0.9 to about 1.0 equivalent (e.g., from about (.90 to about 0.98 equivalent)
per equivalent of Compound A.
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5 crystallization. On the other hand, very large amounts of crystal are
typically not employed, because it is wasteful of material, exceeding the
amount necessary for effecting crystallization. Accordingly, the seed
vopyasmlesarezsuitably be employed in an amount in a range etfraseaismut72s
0.2 to about 10 wt.% (e.g., from about 0.5 to about 10 wt.%) based on the
weight of Compound A (e.g., 10 wt.% means 10 g of seed is 10 employed
per 100 g of Compound A), and is typically employed in an amount in a
range of from about 1 to about 5 wt.% based on the weight of Compound

A. Steps Al-1 aAdyadontkgssdBiristhdaB boeganobeddd oot BviemB1-2
wiggiamnenatue RagasvhgietiyihaliempasitiedaiSiepydtiine fGiepB
1'%{%%%%% that GRMROURG.A RRPLDIE I ING CERCHPRMBY PRS- nét
base-containing &g}{eded 15 solutign of.a suitable organic solvent as set

forBFRBIBRL SHIta et SARA e Ye 48 or%ﬁ%ﬁsﬁag%\n% at least

5 partiziyglinedtnblOnihnethse brwth Ve dRrspme BIHahiy ) itk Baigaly ot
terapelaied o Asai ge vedshedeh efboattO-o ebeedif) G mtypit aklyessary for
Poe&g&iﬁtg &}@ﬁiﬁﬂﬁﬂ@ﬁ?%@&%éﬂ?%9@%@&&%%@&1@&?@@9%&@%@&an
IS more ICally congucted a mper e 1N.a rang I3
o BRSO A TR ST a0 A Sads b SO BSH oy

can(bwtdeherseteen Sty ahk RIS SRR Arieigadl T tharans Y &b
10 desinpibgsistalling gahConfompairrhdiK izpikaBtepolpyid dnimisipount in a
coRgucisiahAAQMPEIaUNEH a1 angrekitarthabeiit dDGHepHBRQ,. Is

typically conducted af a te ra in.ar . ;
50C g?c? 25 fr?r%pgk%(‘)%él "?3‘ ?%%t%scs AROCAR A ARV @R ver 2
e

X ), a?ﬁl more typicall .
TR ST R e S R e B e
frothabBontp2utb Aol Eocin ha sasbetimedivef ife PPiseeainngseeded
15 Proghssoa s lﬂiﬂﬁil& safigdolabioe ot dsrietbovtiainl argeecaddinbe crystaliine
e”ﬂ%ﬁfd?@ WRE'SIA SRS by 1A CHOhe HEBHEB - kol RepelsGlably
are all con u%ted in the same %gnm g%% re %%1‘?% tlonag(r)]uggoaép%cé,%fc )
enfiSBaHRE ﬁéﬁ%ﬁpﬁ?ﬂ‘ges%ps ERShducted at a tem peraturg’ in arang
of rerdustrdit 2(erapsrsire 3D e 7ags, Of BRTHERSH 20 RRPER CSCIRh SE
- emippitiligntmfihieiRt precpsmisttie provessidsooriginaBligetabortiBotes.,
20 OF 835eiiafthdRaRsecesHng embodiment, wherein Steps Al-1 and Al-2 or
Steps B1-1 and BJ:3 arg each songuctadl in s aane dgrnaaiuednse
but Step 35 CI i? c%?ﬁfﬁ%%ela%%%%%r%. Ir%?g\;r? a%ﬁ%%éhigt o1
emiSBEAREHE [SRBALORI0E e 1SS 55 PIEE FRISSD g ~ieP
andsAbibly StepecBdl al syt B1aRusrie egehge o diveredar 4 tegipaidiife i
a rafaeh¥ conducted at a temperature in a range of from about 0 to about 50°C (e.g.,
25  from about 15 to about 50°C), and is more typically conducted at a temperature in a
range of from about 0 to about 30°C (e.g., from about 20 to about 30°C).
, An embodiment of the P1 process is the process as originally set forth
above or as set forth in a preceding embodiment, wherein Steps Al-1, Al-2 and Cl or
Steps B1-1, B1-2 and C1 are all conducted in the same temperature range. In an
30  aspect of this embodiment, each of the steps is conducted at a temperature in a range
of from about 20 to about 30°C (e.g., from about 20 to about 25°C). |
Another embodiment of the P1 process is the process as originally set
forth above or as set forth in a preceding embodiment, wherein Steps Al-1 and A1-2
or Steps B1-1 and B1-2 are each conducted in the same temperature range, but Step
35  C1is conducted at a lower temperature. In an aspect of this embodiment, Steps Al-1
-11-




from about 20 to about 30C (e.g., from about 20 to about 25C), and Step
Clis conducted at a temperature in a range of from about 0 to about 20C
(e.g., from about 0 to about 10C). In another aspect of this embodiment,

wtehGsAkukand Ai-2 or 5 Steps B | -1 and B 1-2 are each coaggieth@ioas s
temperature in a range of from about 20 to about 30C (e.g., from about

20 to about 25C), and Step Cl is conducted at a temperature in a range of
from about 0 to about 10C (e.g., from about 0 to about 5C). The ageing
time can vary over a wide range depending upon, inter ilia, 10 the ageing
temperaiure, theshoice atslvent tachchaitecnihasecmape dtheerizatiuege of
am&“”tsb%H{jz%%”%%”H 1RB3d % GOSPE 7o &%@W@yy&&aﬁeﬁmme
ageing pically conducted Tor a timg suffi cie 5t[o Qabt ?0/ 01{1  bout
(an‘d”b‘?&‘f@é W%SIGW&&%‘?%R %E aé:; yield 1}%9 ?Or %
motl'terahqurdﬂ"lﬁ)arﬁsr andhar aprechabthly ﬁ?ﬁ@@%§ﬁ?ﬁf‘s’a{ Thiffe

sabayh,Q B 1a abowi24 hewish endiistsbaealibrtypiealty im faraagtgef@fcm)ahout 20
ab%ta%ﬁt%a@?yglé&%&u{tz@ M&ﬂmm@a@?@p mqugt@i@ébtaw a

times ore ou

ob BW\’&E thn%r op%mm agﬁles Eo agm%: 18’%i ? gﬁﬁr{ta izt 886 Tbout

["of impur eing Incorporated into the crystalline
pro#fédt can increase with increasing ageing time. The proportion of water
to alcohol emplopieeigeteimalchnamyaryer20vide ransoidepradige. Orritiger alia,
100theghand %&p&i@&@% B S2QmRaNEAinieOm Paia el he uitetive

soluble in wa r, an Slt r b lipit, Qporiignak;
water em onedb in %nrté%{?c{%s increa é{gﬂ l%;ag W ,Eegg‘afgm Eg a8 mi;/
[ﬁui]og At (s

liquisPic b ddvaime %‘8?% Year Sl
range:mtﬁfhjcnﬁthb theo89ied Yoldisd it Q@t@ﬂ%%ﬁﬁh? |h%l?%ﬂ§é’@f ?F’(?ﬁﬁ
# 8hen @;ﬁ&@yﬁﬁ@ %ﬁgaaﬂﬁ@maﬁemmaﬂymmhgwmmm
152?3 i 6%14%% SR e g@ﬁﬂﬁ"%ﬁ?ﬁéﬁ kil
aIcc?P(B} A@aﬁﬁﬁbﬂ S AT L L W go gj’sﬁsgg‘[@g%% b ¥een
alcotrstrebdthin m@vemmmwmm@%‘dﬁtﬂ Grs BP&H‘E&’E““"
conglitiehadaarahlmaedand hgetrystaltization of the K salt. The volume to
volume fatl'o k‘))f S?ill\ée;% g wéf%%wmah&@we@mg A@umtua? vary
can suitably,be at le out 60:4 t G S e.g.,
Ofrorﬁ‘éeﬁ(%&}/@%r% abou%gf}%%)% ar%a ore Eilllﬁ %gﬁ t aggqs
90: mw@@aﬂﬁ%ﬁﬂaﬁﬁa?@%%%wé‘ﬁ%ﬁ% H)? %@%"r&y%ﬁﬁ 1 ve‘”f’iu
watetaartibe qirestntenhpg B mﬁqntamcr%?)m(?@@éﬁl\%ﬁl?&g%{ Tl}éf'
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range of from about 80:20 to about 20:80, is typically in a range of from about 70:30
25 1o about 30:70, and is more typically in a range of from about 60:40 to about 40:60
(e.g., from about 55:45 to about 45:55).

In Step Al-2, the seeded solution can be diluted w:th a further amount
of the alcohol. As noted easlier, the Compounnd A K salt is less soluble in the alcohol
than in water, and thus dilution with the alcohol tends to provide conditions favorable

30 for the crystallization of the K salt. The volume to volume ratio of solvent alcohol to
water in the dihuted, seeded solution can suitably be at least about 60:40, is typically at
least about 80:20 (e.g., from about 95:5 to about 80:20), and is more typically at least

" about 90:10 (e.g., from about 95:5 to about 90:10).

The organic solvent and water can be present in Step B1-2 in any

35  proportion with respect to each other that results in the formation of at least some
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-12 WO 2006/060712 PCTIUS2005/043728 crystalline K salt of
Compound A. As noted above, Compound A has a higher solubility in the
organic solvent than does the Compound A K salt, and thus increasing

Wihe096ae8Tton of organic solvent tends to favor crystallizatiorCofttrsde/ eazs
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35

On the other hand, the Compound A K salt is typically more soluble in

water than in 5 the organic solvent, and thus it is desirable to limit the

amount of water introduced into the system via addition of the aqueous

base, in order to minimize the amount of salt left behind in the mother
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inciRAYETHEHS 5a§3Tu§’tr e g HIh RCorporating one or more o
foIRiﬁﬂmj; ﬁ@aﬁ%ﬁb@(ﬁ‘?ﬁeﬂ/m) 59 B} téﬁdﬁﬂWconducted at a temperature
in a range of frmmuhﬁ@dmmmﬁtsﬁtl(prgcpﬂsdﬂmm@Wi&bﬁgmpﬁsesi
30C); (ii) Step Alad is)Gansiyciadal-aut SOREIGWERDOE tangemhdinacomprising
Compound A, water and a first amount of ethanol to form a basic solution of
Compound A and optionally filtering the solution;
(Al-2) seeding the solution formed in Step Al-1 and diluting the

seeded solution with a second amount of ethanol to obtain a diluted, seeded solution;

and

(C1) ageing the diluted, seeded solution of Step Al-2, to provide the
crystalline K salt of Compound A.

Aspects of the preceding embodiment include the process as just
described, incorporating one or more of the following features (i) fo (viii):

@ Step Al-1is conducted at a temperature in a range of from
about 20 to about 50°C (e.g., from about 20 to about 30°C);

(ii)  Step Al-2 is conducted at 2 temperature in a range of from
about 20 to about 50°C (e.g., from about 20 to about 30°C);

(i)  Step C1 is conducted at a temperature in 2 range of from about
0 to about 30°C (e.g., from about 0 to about 20°C, or from about 0 to about 10°C);
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about 20 to about 50C (e.g., from about 20 to about 30C); (iii) Step Cl is
conducted at a temperature in a range of from about 35 0 to about 30C
(e.g., from about 0 to about 20C, or from about 0 to about 10C); -13 WO

wdOROKA7E2 PCT/US2005/043728 (iv) in Step Al-1, the bagicracipiianas72s
has a volume to volume ratio of ethanol to water in a range of from about

70:30 to about 30:70; (v) in Step Ai-2, the diluted, seeded solution has a
volume to volume ratio of ethanol to water of at least about 80:20; 5 (vi)
seed crystals are employed in an amount in a range of from about 0.2 to
about 5 wt.% (qiffomialsey A1a abe bSveblojidabedhupbmh e torkime ratio

We'p*}ib u?%%@ %@m(l Q&%H%ﬁmwmma%@mmt in a range of

gcgg equwalent " er g R 1511% ai%ra?om%ggun%g Q#%‘\%%S :%ﬁg%éégs

funthbrmgoratpriséstornpl mwm%%&%@éﬁ?@ﬂ%o’crystamne K salt of
5 Compound A (g@), bysseparatirly tiveenmyistasine 4 saiolriin frenggediom

solytiondy filuasian (geh i srisialineeake: spticnpixsamsiingtetal
ca e. with %thlrd SJ%IHM of ethanol, and drying). i5 Still another

cess is the ocess which ¢ ris, 1
seedlng a solutlﬁﬁlbor%?%lﬁ‘gf &%a?ﬁ &’éﬁ)ﬁ}ﬁg 916%0%12%’ 010
adghiogran agubalmshiofranh KK & e eatBASsaweHeTOPREEHval of

10 Bldo2p029 #Ch.R0eing the solution of Step B1-2, to provide the
crystalline K Salé of C%@@%g&gﬁm&s@@m P BESEIRGATRRAR e

include the proc ss as Just described, incor one
fol WAt RSkl ¢h CoTEPIYREY St %’ telg t% eeqr%esgr%lﬂ% the

in agahgéutibfrbmfileadoiotatein ab@@ta@@@ %&3 ORBPH%B'O‘M% £
300Gl BtanBola? is earehicted atvintdmperature in a range of from
;5 @bout 20 to abot:50C (6.0 iR aBRUEAR:0 18U Qe ioSanyBics

conducted at a temperature in a range of from about20 to about 50C

e.§OMRSHFEbout 20 to about 30C
€5 (B1-1) seeding a sol)utmn comprising Compound A and acetonitrile;

(B1-2) adding an aqueous solution of KOH to the seeded solution
formed in Step B1-1; and
20 (C1) ageing the solution of Step B1-2, to provide the crystalline K
salt of Compound A. .
Aspects of the preceding embodiment include the process as just
described, incorporating one or more of the following features (i) to (vit):
a Step B1-1 is conducted at a temperature in a range of from
25 about 20 to about 50°C (e.g., from about 20 1o about 30°C);
()  Step B1-2 is conducted at a temperature in a range of from
about 20 to about 50°C (e.g., from about 20 to about 30°C); |
(il)  Step Cl is conducted at a temperature in a range of from
about20 to about 50°C (e.g., from about 20 to about 30°C);
30 (iv)  the seeded solution obtained in Step B1-2 has a volume to

volume ratio of acetonitrile to water of at least about 90:10;
(v)  seed crystals are employed in an amount in & range of from

about 0.2 to about 5 wt.% (or from about 1 to about 5 wt.%) based upon the total
weight of Compound A; and
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30 (iv) the seeded solution obtained in Step BI-2 has a volume to volume
ratio of acetonitrile to water of at least about 90:10; (v) seed crystals are
employed in an amount in a range of from about 0.2 to about 5 wt.% (or
Wonthett? to about 5 wt.%) based upon the total weight cfQomposmes72s
A; and -14 WO 2006/060722 PCT/US2005/043728 (vi) KOH is employed
in an amount in a range of from about 0.9 to about 1.1 equivalents (e.g.,
from about 0.9 to about 0.98 equivalent) per equivalent of Compound A;
and (vii) the process further comprises Step DI, which is recovering the 5
crystalline K saltvf CRepdimetnnl¢sed. itbynsupeuatimg tihagerySfetiinabrus §1f to
fromdt&ei ag@ﬂ@&ﬁ&q@ by filiretinnto.ohtaibacnysgalidebakepevaghingent of
gtonitrile, and drying). Additional embodiments of the P1

proce mckiude cess as priginally set for a as set t forth in eac

of the precedin§*&h bd%ﬁﬁé?ﬁ%s #ﬁ@% ){T SR eed ' em I%)S reegloveft-ﬁgiﬁle

5 proeessiinsifprideaf pﬁ‘@mwwgfsﬁéﬁmwm%@n evesaknsdu st Aramdhe
thexgsystadiing Balfhestding Htos therpratibrscabenprisesgibemakecnystalline

PolRsRIR skt dSQE?, pound A. The seedlng step set forth above in
Process Pl is o In,the. s ense th ysalling Conﬁﬁg nd A K sa
how

can be obtame see e;élee |s 1 %cr%S erre ’\’?(SF Sgsas a
meastreRIsti&HG wda%eﬁ R A L e

10 speqrﬁialeﬁﬁdtaﬂprjfedmstte g:qdé@rmm))pmlﬁumw.mstﬂbmpa%&i@mmt of
presss &Bﬂ@@li%ﬂiﬂﬁl eeas.adrinisttatinnofom eestivesamapniaifom I

potas %$ MRPYR TS alone or as the active component
ofa rma eutlc composmo or, Inhibiting HIV mesal?rase for the
treatment or prapfyi Sﬁwxjg&& OBt Ror tRESt M@HP%[% 5)?

or Hetayyitulin é}mmmd@g felbosn b}%@b’ﬁﬁ#@é&@%ﬁ&ﬂ@dﬁl&bﬁﬁ?ﬁlﬂg is
15 trepiefiandd HOPMSE S 2 Glictiel af inBheiny esantiinve riipmbisainchdesaithend of

UssahaiRp s L EomROEl Acicphiaalianith an ant-HIv
agent. The term "admi ergs.g)ratlo zimant ere é rglnlsteryﬁa%"

a 25 compoundfﬁr?? efence ezgr&?'om ounélﬂnkngéjl e invention
metffepivy rmayahef sRAESIHG ﬁ%’dl@f&&éﬁﬁ’%& A Bﬁﬁ%%?éé’ﬂ%?ﬁv&

propmgaxiat YWhehapatassalhnoegit ofiGoMipdahiting ihrdvidegidse, for the
20 CORRIRALIAR WL NR.QE BIAEEVaHIRItion, or for the treatment, prophylaxis, or delay
in the onset of AIDS to a subject in need of such inhibition, treatment, prophylaxis, or
delay. The present invention also includes the use of a potassium salt of Compound A
in combination with an anti-HIV agent.
The term "adminisiration” and variants thereof (e.g., "administering” a
25  compound) in reference to a Compound A K salt of the invention mean providing the
salt to the individual in need of inhibition, treatment or prophylaxis. When a
potassium salt of Compound A is provided in combination with one or more other
active agents (e.g., antiviral agents useful for treating or prophylaxis of HIV infection
or AIDS), "administration" and its variants are each understood to include provision
30  of the compound or prodrug and other agents at the same time (separately or together)
or at different times.
As used hei‘ein, the term "composition” is intended to encompass a
product comprising the specified ingredients, as well as any product which results,
directly or indirectly, from combining the specified ingredients.
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active agents (e.g., antiviral agents useful for treating or prophylaxis of
HTV infection or AIDS), "administration" and its variants are each
understood to include provision 30 of the compound or prodrug and other
vagesisodbihe same time (separately or together) or at differari/tinaess/ 43728
used herein, the term "composition” is intended to encompass a product
comprising the specified ingredients, as well as any product which results,
directly or indirectly, from combining the specified ingredients. -15 WO
2006/060712 PCT/US2005/043728 By "pharmaceutically acceptable" is
meant that the irgyeglientseftielpharepeblel dampntpba tonirgudidss of the

;BR%&PA@ Wit eack,othemane et delpaiious e e waipien ibegeieferious

term "subje ed herein refers to an animal, preferably a 5
mafﬂﬁt’ﬁlr?ﬁgé‘{nﬁfaé era ya human, who has been the object of treatment,
observation or e%ﬁ bl"??é”t%*rﬁ?%ﬁ%’i?ﬁi‘/ée %@Oe?ﬁ?%

smeansnthat, ansimé faldytieroom ydunkio byt abeateﬁta%ﬁﬁ&sm ation
elicys gical or medicinal response in a tissue, system, animal or

human that is being SoUalEDY @J%%%qhggu&é)d\ﬁ%t@mm m@mt of
doctor or other cI|n|C|an ﬁwe effective amo% can b (Peuwgajﬁél

effeRHHE SAMRANPCOF PhEmRETRA AR, PETTHEA %{Bﬁ%‘é ’f) Pn%i sease or
conaitienssaing tisswtetrsTive aftaatioehamen et nbaisg %9@%11* by a researcher,
10'proipdastiealineeffeciveanains ibnkiephylexifeitihe syonptomdoithe
d'Sae%@g&?&%Qﬁéﬂ%%ee@&@%emmamf@ slugesheseibetiRense
amount of.active compou cérgllufﬂ{fle t to 15 inhibit HIV |nte g %call
therSEPRHEPRRE %ﬁ%‘g hg Sought (1en an anelrobEd) §§ g?f% 4
am@ﬁhﬂ;vwm@lptr"e@é ﬁfqabﬂﬁﬁ@ﬁftﬁe SENDTRLPE e Aiease CETRpbigRPeing
A) isadmidistetetas Aspitabsiunbaalt tedmefarcrioasivo thuprwslimigient to
ppctiyg ingrerient. ede-hles Rienehioup o BanoundiA (B adeinhibition
Cniigld 0chl ace A 20cnl wOIdhs Sealie. . gasi0h 60 TlEfnd )
the fi ?owm uses nh ntegrase or another enzyme required for HCA/ ¢
repﬁ%&ﬁ%ﬁ“b?‘?‘r’ﬁééﬁér?"mﬁﬁ? rﬁ’?@éﬁ&‘i“?éﬁ?ﬂ& E#W?e%n e

delaying tHecfonsbtwf ADSoireptpawds’ef AIDS, or treating AIDS.

Suitable anti-HIVagesis aeludB/HBI RSastivisat agenit arfidnieetinene or
209Uy Slakle AR ReiR ke 089 HIV
Stereﬂgcanon ori echog,vgop 5y axis O mfecnon treating HIV infection, delaying

the onset of AIDS, prophylaxis of AIDS, or treating AIDS. Suitable anti-HIV agents
include HIV/AIDS antiviral agents, anti-infective agents, and immunomodulators.

Suitable anti-HIV ageﬁts include those listed in Table 1 as follows:

25 ANTIVIRALS
Drug Name Manufacturer Indication {(AcHvity)
{Tradename and/or
Location)

- abacavir Glaxo Welcome HIV infection, AIDS, ARC
GW 1592 (ZIAGEN®) (nucleoside reverse
15921189 transcriptase inhibitor)
abacavir + lamivudine +  GlaxoSmithKline HIV infection, AIDS, ARC
zidovudine (TRIZIVIR®) (nucleoside reverse

transcriptase inhibitors)
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Drug Name Manufacturer Indication (Activity) (Tradename and/or
Location) abacavir Glaxo Welcome HEY infection, AIDS, ARC GW 1592
(ZIAGEN(P) (nucleoside reverse 1592U89 transcriptase inhibitor)

BB268/M6e71amivudine + GlaxoSmithKline H1V infec

tion, AIDS TARIDE5/043728

zidovudine (TRIZIVIR(r)) (nucleoside reverse transcriptase inhibitors) -16
WO 2006/060712 PCT1US2005/043728 acemannan Carrington Labs

ARC (Irving, TX) ACH 126443 Achillion Pharm. HIV

infections, AIDS, ARC

(nucleoside reverse transcriptase inhibitor) acyclovir Burroughs Wellcome

HIV jpfgetion, AIDS, ARC, ntggm g@@% with AZT

A+439 Tanox

Biosystems HIV infection, AI D 519 Tanox Biosystems IRV

'”fe%%f&%é%éeﬁ?aisiﬁﬁfiéc%ﬁ%ﬂ SR 721 Bk uz\%f i

positive, (Los Angeles, CA) AIDS alpha interferon
Kaposi's sarcoma, HIV, in combination w/Retrovir

Verse

e

HIVaFHEetiBn, AIDS, ARC (CRareeBhiyghensty am&#@%an«fﬁchon, AIDS, ARC,
GlaxoSmithKline IV infection, AIDS, 141 W94 (AGIENERERERH BRALT

(protgaggdnhibitor) GW 141 M\ixeka Bipdediend

AD-519 Tanox Biosysiems
adefovir dipivoxil Gilead
GS 840
AL-721 Ethigen
{Los Angeles, CA)
alpha interferon GlaxoSmithKline
AMD3100 AnorMed
amprenavir GlaxoSmithKline
141 W94 (AGENERASE®)
GW 141
VX478 (Vertex)
ansamycin Adria Laboratories
LM 427 {Dublin, OH)
Erbamont
(Stamford, CT)

antibody which neutralizes Advanced Biotherapy
pH labile alpha aberrant  Concepts (Rockville,

interferon MDD}

AR1TT Aronex Pharm
beta-fluoro-ddA. Nat'l Cancer Institute
BMS-232623 Bristol-Myers Squibb/
(CGP-73547) Novartis
BMS-234475 Bristol-Myers Squibb/
(CGP-61755) Novartis

17 -

HIV infection, AIDS, ARC
HIV infection, AIDS, ARC

HIV infection, AIDS, ARC
(reverse franscriptase
inhibitor}

ARC, PGL, HIV positive,
AIDS

Kapost's sarcoma, HIV, in
combination w/Retrovir

HIV infection, AIDS,
ARC
(CXCR4 antagonist)

HIV infection, AIDS,
ARC (protease inhibitor)

AIDS, ARC

HIV infection, AIDS, ARC
AlDS-associated diseases

HIV infection, AIDS,
ARC
{(protease inhibiior)

HIV infection, AIDS,
ARC (protease inhibitor)



ansamycin Adria Laboratories ARC LM 427 (Dublin, OH) Erbamont
(Stamford, CT) antibody which neutralizes Advanced Biotherapy AIDS,
ARC pH labile alpha aberrant Concepts (Rockville, interferon MD) AR177
wyenekharm HLV infection, AIDS, ARC beta-fluoro-ddA Nati/Gaoess4372s
Institute AIDS-associated diseases BMS-232623 Bristol-Myers Squibb/
HIV infection, AIDS, (CGP-73547) Novartis ARC (protease inhibitor)
BMS-234475 Bristol-Myers Squibb/ HIV infection, AIDS, (CGP-61755)
Novartis ARC (protease inhibitor) 17 WO 2006/060712
PCT/US2005/043728 capr |ne Pfizer HIV mfectiw i 49,
8- 12 %EE % ucleosi e feverse transcriptase Alﬁ ‘Eﬁ) %J&&]%%
Warner- aniber? -linfection cidofovir Gilead Sqighee (Mfetinitis,
herpes, papillomavirus curdlan sulfate AMI Pharma,ggb%fi)lv |nfect|on
cytome alovirus immune Medlmmune MV retinitis aﬁ%p’\ﬁ\l}rhc tovene
& ght threatening CMY 2SR Froeripher eéy fHotis
delaxdmimﬁ Pharmacia-UpjokilésthSméaction, AIDS, (RESERIRT Gy
ARC (non-nucleoside reverse transcriptase inhibit@dpidésmarsulfate

DPC 961 & DPC 083

Bristol-Myers Squibb

Ueng finesfihem. Ind. AIDSAAREaUSA HIV infection
cytomegalovirus immune  Medimmune CMYV retinitis
globin
cytovene Syntex sight threatening CMV
ganciclovir peripheral CMV
retinitis
delavirdine Pharmacia-Upjohn HIV infection, AIDS,
(RESCRIPTOR®) ARC (non-nucleoside
reverse transcriptase
inhibitor)
dextran Sulfate Ueno Fine Chem. Ind. AIDS, ARC, HIV
Ltd. (Osaka, Japan} positive asymptomatic
ddcC Hoffman-La Roche iV infection, AIDS, ARC
(zalcitabine, (HIVID®) {nuclesodic reverse
dideoxycytidine) transcriptase inhibitor)
ddi Bristol-Myers Squibb HIV infection, AIDS, ARC;
(didanosine, (VIDEX®) combination with AZT/d4T
dideoxyinosine) (nucleoside reverse
transcriptase inhibitor)
DPC 681 & DPC 684 DuPont HIV infection, AIDS, ARC
(protease inhibitors)

HIV infection AIDS, ARC

(from DuPont Pharma)  (non-nucleoside reverse
transcriptase inhibitors)
EL10 Elan Corp, PLC HIV infection
(Gainesville, GA)
efavirenz Bristol-Myers Squibb HIV infection, AIDS,
(DMP 266) (SUSTIVA®) ARC {non-nucleoside RT
Merck (STOCRIN®) inhibitor)
fameiclovir Novartis herpes zoster, herpes
(FAMVIR®) simplex
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Ltd. (Osaka, Japan) positive asymptomatic ddC Hoffman-La Roche HIV
infection, AIDS, ARC (zalcitabine, (H1VID(r)) (nuclesodie reverse
dideoxycytidine) transcriptase inhibitor) ddl Bristol-Myers Squibb HIV

Wisfetig#soAIDS, ARC; (didanosine, (VIDEX(r)) combination REGMHUAZT43728
dideoxyinosine) (nucleoside reverse transcriptase inhibitor) DPC 681 &
DPT 684 DuPont HIV infection, AIDS, ARC (protease inhibitors) DPC 961
& DPC 083 Bristol-Myers Squibb HIV infection AIDS, ARC (from DuPont

Pharma) (non-nucleoside reverse transcriptase inhibitors) EL10 Elan

Carpnididhiabl infection (Gainesyi

avirenzZiBysigkMyera Bibke

Hinfection, AIDS, (DMPQ@WSQ@A}Q@\U)) ARCGriRphEcieosige RT
Merck (STOCRIN(r)) inhibitor) fameiclovir Novartis fetpeiptzesiahiiripes

(FAMV.IR(Er)) simplex 18

WQ..2
enftnctabine Gilead (EMTFS#

0
University (nucleoside reve[é@)g
(from Triangle HIV infection, AIDS, ARC

) .
RERYiEids (Wnanscn Js ﬂo‘fs’ ARC
enfudfttide Trimeris & Roch ion, AIDS, AR oxf’-@g‘%’—tﬂ EON(r))

(nGRL

side reverse

273K YAGK!

ihiass inhibitgr), e

lkaieay

harmace Jticgf

(FUEIBH GBTibitor) HBY097 HbmchsiMasiomRRessehe FIW Aifettinri IMHSRC

ARC (non-nucleoside reverse transcriptase inhibitdrprasgiegsia

I8 ZRpprse

Glaxo Smith Kline MV infection, AIDS, ARC transcriptase inhibitor)
fosamprenavir Glaxo Smith Kline HIV infection, AIDS, ARC
{prodrug of amprenavir)
hypericin VIMRx Pharm. HIV infection, AIDS, ARC
recombinant human Triton Biosciences AIDS, Kaposi's sarcoma,
interferon beta (Almeda, CA) ARC
interferon alfa-n3 Interferon Sciences ARC, AIDS
indinavir (sulfate salt) Merck (CRIXIVAN®)  HIV infection, AIDS, ARC,
asymptomatic HIV positive,
(protease inhibitor)
ISIS 2922 ISIS Pharmaceuticals CMV retinitis
JEZ14T/AGLTT76 Agouron HIV infection, AIDS, ARC
(protease inhibitor)
KNI-272 Nat'l Cancer Institute HIV-assoc. diseases
lamivadine, 3TC GlaxoSmithKline HIV infection, AIDS,
(EPIVIR®) ARC (nucleoside reverse
' transcriptase inhibitor)
lamivudine + zidovudine  GlaxoSmithKline HIV infection, AIDS,
(COMBIVIR®) ARC (nucleoside reverse
trapscriptase inhibitor)
lobucavir Bristol-Myers Squibb CMY infection
lopinavir (ABT-378) Abbott HIV infection, AIDS, ARC
(protease inhibitor)
lopinavir + ritonavir Abbott (KATLETRA®)  HIV infection, AIDS, ARC
(ABT-378/r) (protease inhibitor)
mozenavir AVID (Camden, NJ) HIV infection, AIDS, ARC
(DMP-450) ' (protease inhibitor)
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(prodrug of amprenavir) hypericin VIMRx Pharm. HIV infection, AIDS,
ARC recombinant human Triton Biosciences AIDS, Kaposi's sarcoma,
interferon beta (Almeda, CA) ARC interferon alfa-n3 Interferon Sciences
wiRseeddEdgindinavir (sulfate salt) Merck (CR.IXIVAN(r)) HI\bindarstions 43728
AIDS, ARC, asymptomatic IRV positive, (protease inhibitor) ISIS 2922
ISIS Pharmaceuticals CMV retinitis JE21471AG1776 Agouron HIV
infection, AIDS, ARC (protease inhibitor) IOU-272 Nat'l| Cancer Institute
HIV-assoc. diseases lamivudine, 3TC GlaxoSmithKline HIV infection,

AIDS éEF?IVIR(P) ARC (nugeoside reverse transcrmmggﬁlt%s,

larfi§ LIRS zidovudine GI@ iKligg, HIV infectign AlRRase inhibitor)
(COMBIVI_R(r)) ARC (nUCquﬁrlé@?t r(_av%ge transcrlpt%y?rgﬁ%%%g lobucavir
Brigteip@ss Squibb CMV i {6 4Spinavir (ABT- !
infection, AIDS, ARC (prote%@h?ﬁ?bit lopinavir é%éﬁ%iﬂ?ﬂ%ﬁ%ﬁfk
(KALETRA(r)) HIV infection, ; ABT-378/§%@§t SR RBitor)
mozenavir AVID (Camden, NJ) HIV infection, AIDS,"ARC (DMP-450)
(prateagecnhibitor) -19 WO Deefee0 iR BT/ US 2605/ 0d8yds nelfinavir

Agouron HIV infection, AIDSAMRIRACEPT(r)) ARC (protease inhibitor)
nevirapige-Boeheringer HIV jpfgatian 1AH9S, Inglehgimm#RC
(nogaiieiaaside (VIRAMUNBEDhsaYETS transcriptase  inhibitor)
novapigpadyovaferon Labs, Inc. HIV inhibitor

PRO 140 Progenics HIV infection;, AIDS, ARC
(CCRS5 co-receptor inhibitor)

PRO 542 Progenics HIV infection, AIDS, ARC
(attachment inhibitor)

frisodium Astra Pharm. Products, = CMYV retinitis, HIV infaction,

phosphonoformate Inc other CMYV infections

PNU-140690 Pharmacia Upjohn HIV infection, AIDS, ARC
(protease inhibitor)

probucol Vyrex HIV infection, ATDS

RBC-CD4 Sheffield Med. Tech HIV infection, AIDS,

(Houston TX) ARC

ritopavir Abbott (NORVIR®) HIV infection, AIDS,

{ABT-538) ARC (protease inhibitor)

saquinavir Hoffmann-LaRoche BIV infection, AIDS,

(FORTOVASE®) ARC {protease inhibitor)
stavudine; d4T Bristol-Myers Squibb  HIV infection, AIDS, ARC
didehydrodeoxy- (ZERTT®) {nucleoside reverse
thymidine transcriptase inhibitor)

T-1249 Trimeris HIV infection, AIDS, ARC

- (fusion inhibitor)

TAX-779 Takeda HIV infection, AIDS, ARC
(injectable CCRS receptor
antagonist)

tenofovir Gilead (VIREAD®) HIV infection, AIDS, ARC

" (nucleotide reverse
transcriptase inhibitor)
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(Akron, OH) peptide T Peninsula Labs AIDS octapeptide (Belmont, CA)
sequence PRO 140 Progenies HIV infection, AIDS, ARC (CCR5
co-receptor inhibitor) PRO 542 Progenies HIV infection, AIDS, ARC
watnewssidnt inhibitor) trisodium Astra Pharm. Products, CM¢ retiniispiiis
infection, phosphonoformate Inc other CMV infections PNU-140690
Pharmacia Upjohn HIV infection, AIDS, ARC (protease inhibitor) probucol
Vyrex HIV infection, AIDS RBC-CD4 Sheffield Med. Tech HIV infection,
AIDS, (Houston TX) ARC ritonavir Abbott (NORVIR(r)) HIV infection,

ﬁ:@&ﬁ@&ﬁ%ﬁi@%&} pr%%%ﬁ%i%&eﬁaquinw Hedfmannskaiooke

infection, AIDS, (FORTOVAS

o RC; (proteqpRialiitanitor)
stavudijne; d4 'SLS!-Myer .Squibb HIV infection,
dlé%ﬂgé}%%%%iﬁa IT(r))f(Rﬁ%f:eoside reverse th
inhibitor) T-1249 Trimeris HIV infection, AIDS, AR
TAK-779 Takeda HIV infection, AIDS, ARC (injecta

S.ARC
TR ARC
E08 \ 5€

%%@%g@é&iq@;)

ceptor

antdgéni3h tenofovir GileadfRREAD(r)) HIV infecti®Y, Bies8omREJS, ARC
(nucleotide reverse transcriptase inhibitor) -20 WO P850 &k 74ior)

PGRikR2005/043728 tipramduin§Ridkic1i46690) BogkringBiSHdgeltieih HIV
infection, AIDS, ARC (protease inhibitor)

virazole
ribavirin

zidovudine; AZT

Dmg Name
AS-101

Bropirimine

Acemannan
CL246,738

EL10

FP-21399

Gamma Interferon

Granulocyte Macrophage

Viratek/ICN (Costa
Mesa, CA)
GlaxoSmithKline
(RETROVIR®)

infections
asymptomatic HIV positive,
LAS, ARC

HIV infection, AIDS, ARC,
Kaposi's sarcoma in
combination with other
therapies (nucleoside reverse
transcriptase inhibitor)

IMMUNO-MODULATORS

Manufacturer
Wyeth-Ayerst
Pharmacia Upjohn

Carrington Labs, Inc.

(Irving, TX)
American Cyanamid
Lederie Labs

Elan Corp, PLC
{Gainesville, GA)
Fuli ImmunoPharm

Genentech

Genetics Institute

Colony Stimulating Factor Sandoz

Granulocyte Macrophage

Hoeschst-Roussel

Colony Stimulating Factor Immumex

~271 -

Indication
AIDS

advanced AIDS
AIDS, ARC

AIDS, Kaposi's sarcoma
HIV infectiop
blocks HIV fusion with

Chi4+ celis

ARC, in combination w/TNF
{tumor necrosis factor)

AIDS

AIDS



TMC-120 & TMC-125 Tibotec HIV infections, ADS, ARC (non-nucleoside
reverse transcriptase inhibitors) TMC-126 Tibotec HIV infection, AIDS,
ARC (protease inhibitor) valaciclovir GlaxoSmithKline genital HSV &
veMdsiBdgatons virazole Viratek/ICN (Costa asymptomatic pvrResis¥Res72s
ribavirin Mesa, CA) LAS, ARC zidovudine; AZT GlaxoSmithKline HIV
infection, AIDS, ARC, (RETROVIR(r)) Kaposi's sarcoma in combination
with other therapies (nucleoside reverse transcriptase inhibitor)
IMMUNO-MODULATORS Drug Name Manufacturer Indication AS 101
Wyeth-Ayerst ro |r| e Ph ia Upjohn nced AI
Ace iﬁ}% ns%‘[‘}ﬁ ag}g C (living W/AZT
oatﬁ %/1%‘ § Kaposi's sarcoma Lederle Labs EL10 Elan
Cormﬁl@rﬂwmiﬂectlon (Gdaesville, GA) FP-21399FapasifiaiioPharm
blodrerMpgstiiganiith CD4+ cells Gamma Interferon Genentech ARC, in
compination w/PNF (tumor megEesis factor) Granulogyis, Maesapinatien
Gengfiesdratitute AIDS Colony Stimulating Factor Seldf Granulocyte

Maﬁoghage Hoeschst-Rous, Eﬁ&' Stlﬂ‘lu}ﬂﬁ’@ ER@OEIIV in
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Imrunex 4:4bWO 2006/06C &T/ U 82005/0437%%11)111&1:10:1 WAZT

IL-2 Chiron AIDS, increase in CD4 cell

Interleukin-2 (aldeshikin) counts

Immune Globulin Cutter Biological pediatric AIDS, in

niravenous (human)} (Berkeley, CA) combination WAZT

IMREG-1 Imreg (New Orleans, AIDS, Kaposi's sarcoma,
LA} ARC, PGL

IMREG-2 Imreg (New Orleans, AIDS, Kaposi's sarcoma,
LA) ARC, PGL

Imuthiol Diethy! Dithio Merieux Institute AIDS, ARC

Carbamate

Alpha-2 Interferon Schering Plough Kaposi's sarcoma w/AZT,

AIDS

Methionine- Enkephalin =~ TNI Pharmacentical AIDS, ARC
{Chicago, II.)

MTP-PE Ciba-Geigy Corp. Kaposi's sarcoma

Muramyi-Tripeptide

Granulocyte Colony Amgen AIDS, in combination

Stimulating Factor w/AZT

Remune ' Immune Response Corp.  immunotherapeutic

rCD4 Recombinant Genentech AIDS, ARC

Soluble Human CD4

rCD4-IgG hybrids AIDS, ARC

Recombinant Soluble Biogen AIDS, ARC

Human CD4

Interferon Alfa2a Hoffiman-Ia Roche Kaposi's sarcoma, AIDS,

ARC, in combination w/AZT
SK&F106528 Sith Kline HIV infection
Soluble T4



Granulocyte Macrophage Schering-Plough AIDS, combination w/AZT
Colony Stimulating Factor HIV Core Particle Rorer seropositive HIV
Immunostimulant IL-2 Cetus AIDS, in combination Interleukin-2 w/AZT
WO-2Gap#TIan-La Roche AIDS, ARC, HIV, in Interleukin-2 |BEAOisege5/043728
combination w/AZT U-2 Chiron AIDS, increase in CD4 cell Interleukin-2
(aldeslukin) counts Immune Globulin Cutter Biological pediatric AIDS, in
ntravenous (human) (Berkeley, CA) combination wW/AZT IMREG-1 Imreg
(New Orleans, AIDS, Kaposi's sarcoma, LA) ARC, PGL IMREG-2 Imreg

(Nevtfilpans AIDS, KaposisSaieeitel-

A) ARC, Bfiliimsibip! Diethyl

Dithio Merieux Institute AID8:A&RCh Gaihasnate Alpha-2 Interferon

IAZT, AIDS
I—%ﬁmzﬂtceu&jﬁc?a%%?f% % rl?k‘?ﬁ\%}(l:algo IL) MTP-
Kap03| S sarcoma Muramyl Trlpeptlde Granulocyte
in COMBIFRNon Stimulating

Drug Name
Clindamycin with
Primaguine
Fluconazole

Pastilie Nystatin Pastille
Ornidy! Effornithine
Pentamidine Isethionate
@& V)
Trimethoprim
Trimethoprim/sulfa
Piritrexim

Pentamidine isethionate
for inhalation

Spiramycin
Intraconazole-R51211

Trimetrexate

Drug Name
Daunorubicin

{ |on|ne halln
|ony ntfg%ér/] E\IDS

ARk A2 Remune FRfNORCIREEBBHSe
Corp. immunotherapeutic rEBPRELGMbinant Genentech AIDS, ARC
Solutflziktainan CD4 rCD4-Ig&thpirids AIDS, ARC riResaimhinamtiGoluble
Biogen AIDS, ARC Human{BBMAGHIFE®N Alfa 2a ElolimiadideasRoche
Kaposi's sarcoma, AIDS, ARC, in combination w/AZT

ANTI-INFECTIVES

Manufacturer

Pharmacia Upjohn
Pfizer

Squibb Corp.
Merrell Dow

LyphoMed
(Rosemont, IL)

Burroughs Wellcome

Fisons Corporation

Rhone-Poulenc
Janssen Pharm.

Warner-Lambert

OTHER

Manufachurer
NeXstar, Sequus

-3 -

Indication
PCP

cryptococeal meningitis,
candidiasis

prevention of oral candidiasis
PCP

PCP treatment

antibacterial
antibacterial
PCP freatment
PCP prophylaxis

cryptosporidia diarrhea
histoplasmosis; cryptococcal
meningitis

PCP

Indication

Karposi's sarcoma



SK&F106528 Smith Kline HIV infection Soluble T4 -22 WO 2006/060712
PCT/US2005/043728 Thymopentin Immunobiology WV infection
Research Institute Tumor Necrosis Factor; Genentech ARC, in
veombingbas TNF w/gamma Interferon etanercept Immunera3wrpzo05/643728
rheumatoid arthritis (ENBREL(r)) infliximab Centocor rheumatoid arthritis
and (REMICADE(r)) Crohn's disease ANTI-INFECTIVES Drug Name
Manufacturer Indication Clindamycin with Pharmacia Upjohn PCP
Erimzillquine Fluconazole Pfizer cryptococcal meningitis, candidiasis
astille Nystatin Pastille Squibb Gorp. prevention o tdiasi :

on iR Rrerroll L O et Enicine %@ﬁ&%ﬁ%m‘&
P PRER (1M & 1V) (Rosemont, IL) Trimethoprim antibacterial

TriRvsthohirientsifacantibactSFRPPiritrexim BurroughLNaREHEBERE:
treSnersti BoEReaEmidine isethionate Fisons Corpora?ﬁﬁ}i‘eigéP prophylaxis
forjiphalatior BpRamyein Rhene-Poulenc cryptospdritiaufientihea
Intm@g@zgﬂe-RMle Janssen Pharm. histoplasmosis; cryptococcal
meningitis Trimetrexate Warner-Lambert PCP 5 OTHER?gEI%;(%IBIame

MaMatasuatekaeiaieation DaSmORIYEIRFRLeE, Seg;% cxia assoc.
sarcoma

Soluble CD4 Protein and - HIV infection

Derivatives

Testosterone Alza, Smith Kline ATIDS-related wasting

Total Enteral Nutrition Norwich Eaton diarrhea and malabsorption,

Pharmaceuticals related to AIDS

For the purpose of inhibiting HIV integrase, treating or prophylaxis of
HIV infection or treating, prophylaxis of or delaying the onset of AIDS, a potassium
salt of Compound A of the present invention can be administered by any means that
5  produces contact of the active agent with the agent's site of action. The potassium salt
can be administered by any conventional means available for use in conjunction with
pharmaceuticals, either as individual therapeutic agents or in a combination of
therapeutic agents. It can be administered alope, but is typically administered with a
pharmaceutical carrier selected on the basis of the chosen route of administration and
10  standard pharmaceutical practice. A Compound A K salt of the invention can, for
example, be administered orally, parenterally (including subcutaneous injections,
intravenous, intramuscular, intrasternal injection or infusion techniques), by
inhalation spray, or rectally, in the form of a unit dosage of a pharmaceutical
composition containing an effective amount of the K salt and conventional non-toxic
15  pharmaceuticaily-acceptable carriers, adjuvants and vehicles. Liquid preparations
suitable for oral administration (e.g., suspensions, syrups, elixirs and the like) can be
prepared according to techniques known in the art and can employ any of the usual
media such as watet, glycols, oils, alcohols and the like. Selid preparations suitable
for oral administration (e.g., powders, pills, capsules and tablets) can be prepared
20  according to techniques known in the art and can employ such solid excipients as
starches, sugars, kaolin, lubricants, binders, disintegrating agents and the like.
Parenteral compositions can be prepared according to techniques known in the art and

.24 -



-23 WO 2006/060712 PCT/US2005/043728 Recombinant Human Ortho
Pharm. Corp. severe anemia assoc. with Erythropoietin AZT therapy
Recombinant Human Serono AIDS-related wasting, Growth Hormone

VaaehsdietTidukotriene B4 Receptor - HIV infection AntagoniBCREgpest s 728
Acetate Bristol-Myers Squibb treatment of anorexia assoc. w/AIDS
Soluble CD4 Protein and - HIV infection Derivatives Testosterone Aiza,
Smith Kline AIDS-related wasting Total Enteral Nutrition Norwich Eaton
diarrhea and malabsorption, Pharmaceuticals related to AIDS For the
putpwseallyfimplbjtisicriiél Wittegr aserrice atih gmiopabhateximordienys, such as a
infestionier seatinestarphylasis 0he beplayingitheciisel fmdb&isdnown in
pOH;llé W '@rh%%lh %eCc‘BfBQP L haue %m&@&earlgﬁ@o‘f;@gbpﬁion or a solution
administered by, anyg){}e%ﬁgt atb produ;‘ighf#ﬁon ct of the §ctlv %gent ble
witFPHEBIYE ARSLSTES S SRHEH A IS is S UFP S HESRR T Smhis ersélﬂt%fy

5 anjorsavEnshairs R ReEHE PAbRIPRRBHPRS S thsamesrbigyention and o
phaigaaiienticalbiithe nasiinstiiddoalthetape itipragdntsimRimington's
combinationof teaAPaU g ageath, LaaR Be Adrinisiaies] RRReMsiSng Co.,
typlir(]ég administered with a pharmaceutical carrier selected on the basis
of ‘hosen route of administration and 10 standard pharmaceutical ,

practice. A ContBEUMEiARISADSHmET h RH RO SHAT A5 elGrrpRIpLA is

10 adeinististeddrailly, jparehterstpicelvdingositboutamsoisi g ffectiompound A K
INtBYERAUS FRMATRYSEMRhyIHASIRE Q| INIBTIAC 05 Itf siadachBicgs)sition
by iénc%?rllayg Qeélﬁ’ﬁé‘c}’ 4 ?aﬁaEStCt%%HEh‘é} form %@ﬁlﬂ%ﬁﬁ% %foﬁassium salt of
pharma uﬁca. composition coptaining an eftecfive amount of the K salt’
i B BRSSPIV Ty e A8 P he

adjGospenad d Ve ibliespelinant gresy atbrensyitdile for oral

15 admyaiskstionyexghstERens 0ns,, STPHES KelM)saatdathestike). Chiotbe hydrous
prepared acsording:totechnigues knowikip ths.atkanseae. employ any of
the usual medl%:éjch as wa r;]g{ycols oHs %L%oggl and&@&%lg%us%ld
preparations sui ?éa‘%%rsa ad mlcr’iﬁ%?%ﬁ‘oré(e.g., P .W%erjs, s, caypsua}es
andasasiereneafibdosre Sinderobheeeinamoranechridueskahrin M &l to
and @Ginmepip of samimsbiidzgetoipientbaly weight per day in a single dose or in

20  divided doses. One preferred dosage range is 0.01 to 500 mg/kg body weight per day

orally in 2 single dose or in divided doses. Another preferred dosage range is 0.1 to

100 mg/kg body weight per day orally in single or divided doses. For oral
administraiion; the compositions can be provided in the form of tablets or capsules
containing 1.0 to 1000 milligrams of the active ingredient, particularly 1, 5, 10, 15,
25 20,23, 50,75, 100, 150, 200, 250, 300, 400, 500, 600, 700, 800, 900 and 1000
milligrams of the active ingredient for the symptomatic adjustment of the dosage to
the patient to be treated. A preferred dosage of the potassium salt of Compound A
(e.g., Form 1) for adult humans is oral administration in the form of capsules or
tablets in an amount of from 100 mg to 600 mg twice per day. The specific dose level
30  and frequency of dosage for any particular patient can vary and will depend upon a
variety of factors including the patient's age, body weight, general health, sex, and
diet; the mode and time of administration; rate of excretion; drug combination; and
the severity of the particular condition.
Abbreviations used herein include the following: AIDS = acquired
35  immunodeficiency syndrome; ARC = AIDS related complex; AUC = area under the
-25 -



starches, sugars, kaolin, lubricants, binders, disintegrating agents and the

like. Parenteral compositions can be prepared according to techniques

known in the art and -24 WO 2006/060712 PCT/US2005/043728 typically
veRkesierile water as a carrier and optionally other ingrediggisSicoeas:zs

a solubility aid. Injectable solutions can be prepared according to

methods known in the art wherein the carrier comprises a saline solution,

a glucose solution or a solution containing a mixture of saline and

glucose. Further description of methods suitable 5 for use in preparing

phasmacemticabesmpasiionscehthe qfesentd iy eitismmlidofe ingre diants Bz =

suitahle, fer @Se Insaidicom H&%&@iﬁﬂﬂﬁdm&gﬂﬂé@@ﬁpﬂeﬁﬂme

Pharmaceutical S ciences, 1 ite nnao
PublidigEEN -fipeRsylece d@é‘@?ﬁ% %’}é%fﬁ ea}flsasmm sa

Co@bﬁjﬁd,& mmﬁmm@awmm&ﬂfa@@m M’B@smon
5COMRFising She-%as peand différaninlaneduys exiphopirhyBihyleqlividsei(s);

(e. %ﬁ%ﬁ’ M%?ﬂ&’ée%@%@ﬁt@%gﬁapqﬁw hi GMAESSRAK fRtendstabtel.

In ano er %erre embojlme(rilté the tassium. I;:q C QY %6%1:0 vl

(53 Wﬁ?mﬁ? W] C|)ca Ogm gaitioh cormy YP % P

cOmpemum*w Kanl Bispersitavion &8 vaps erpmaﬁfﬂfa S0 LC = opid

hydsexerpaapybsie el dse fegpdBMMC IKAND ~akd o et Metose
1ohvd&£y§yis@£@mr£&amwg@mmmmp NSO piessaekifenit acid;
table otas?JY salt cg %3 UW Q%@M&%ﬁ rg%}iaﬂwn a

IS

dos 0se ose ’herein are on_an ac ve in redlenI
basi%‘}%?’@ieﬁil%‘nim NESHRERReLe S N aAY 87?%%; per
dayrésmsine ¢-Boseot-intgl 'Bﬁrdéhbdngg@‘@m@préfﬁﬁeﬂ

is 001 19, 30Rvng dierkesbaweight per day orally in a single dose or in

ivided A h
svdv';:g;-‘t peﬁsgs o e%%:%?sff?%@&@@%@&ﬁﬁdér%%Qx:éc@@z@@ﬂ@e&o&&’

e or divided dos

the ]@GFH'EBEH%?TSSE ane ﬁ?ﬁ’%ﬁ%ﬁqﬁetﬁaél £S5 fe%fl%ﬂa%i?e%ls os:ag;};)sﬁeg R4 means
conthértamgptrotieckeobanhinatdATE optab Rt RECneR eRveRUp ARRENET- 1, 5,
10, 15, 25 20, 257hfclhwli}e:ddupi20 825 0n300 i kdhaE0he 60G 700 and its
800,,200.2ne1000. miligrames: o tRecastive-ine AR das SAGHRDEIOBBHRIt of
adju tment af the dosage to the patient to be treated. A preferred dosage

b 1A IBYSRE N salt of Compound A (e.g., Form 1) for adulf humans js
oral administratioft Tﬁ%@%ﬁﬂ%ﬁ%p%ﬂ’éﬁf’ttﬁleﬁ%‘ﬁ’t’f%ﬁﬁl&gm%‘ﬁ?ﬁsd?#
100emg+t=leafd@)mg twice per day. The specific dose level 30 and frequency
of dosage for any particular patient can vary and will depend upon a

EXAMPLE 1
25  Preparation of Compound A and its Form 1 Crvstalline Potassium Salt

Step 1: Strecker Amine Formation
HaC N NHg ()  HC N
A B s HO
H,¢ ©OH HC NH,
a b
[MW = 85.1] MW = 84.1]
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variety of factors including the patient's age, body weight, general health,
sex, and diet; the mode and time of administration; rate of excretion; drug
combination; and the severity of the particular condition. Abbreviations
wisehhreseirzinclude the following: AIDS = acquired 35 immeooedsficisnsyr s
syndrome; ARC = AIDS related complex; AUC = area under the -25 WO
2006/060712 PCT/US2005/043128 curve for a plot of plasma
concentration v. time to last sampling (e.g., 24 hours); Bz = benzoyl;
Cmax = maximum plasma concentration; DIEA = diisopropylethylamine;
DMAC = N,N-dimethylacetamide; DMADC = dimethylacetylene
dicarboxuete; DME = 1,2-dimethoxyeiane; BME =i Mass | Volume | density
N,N-dimethylformamide; DMSO = 5 dimethylsulfoxide; DSC|= differ«a;%m)
scannipg-ealerimetry-Eg—¢guivalent(s):-EloAe-=pthyl-acetate - EfOH—
ethand| 2#fPye<Bedrrimunddeficieddy virgsZRPLA = kighlpéFormidhte
liquid ghgempatography; i-Pr 3 isopropylsIPA = isopropyl alcohpl, KH =Karl
Fisher ftitrati : t=potassium-gthoxide;- LC=liguid
chromategeisig);, LCAP = Lg Hréh ppicent; LCWP =| BCheigh? pergeii4
Me = 10 methyl; MeCN = acetonitrile; MeOH = methanol; MSA =
methanesulfonic acid; MTBE = methyl tertiary butyl ether; MW =

molecular weight>fiRF = F%I"Q}Fh’éﬂﬂ/f#oﬁd%l S Nivipscharged to a 5-gallon
N-niethgipier eolidbe ety Raced woldsaarnpapmistigengsessarccdht Butoclave was
Sert-dusigt (b G0~{ e aghinvinaeuic-El el raRydreisian 3% B v XetBiMto the

PowderAlifacie Qezﬁc%éﬂ'ﬁe%ﬁﬁeﬁ&%%{’e 64 £3,0e SoOtaL O%E'f BEASRy (less

cited hereip are ,inclusive. For example, a temperature range of from

oo B, i L AP TGP L PIBHR b tociave

abotitSgibr MABL Arrerprinairydy. Irhd helisopien axamys endsarye wersy thon

illusttatgethe E!W@mamddi%mnaﬂﬂdw M@M&mb}e&@iﬁm@gﬁiﬁm and the
za:ofngﬁe@@@éfuw %@ggﬁeen Fﬁﬁ@%@ﬂ : %%ﬁ&f%@ﬁ:&@&%éé%?%%ﬁ (51)

referenge herein to ‘equivale equivalents" means molar

iy e e U ST

Cry3t eRERRe Stk drpconfieireEPa Resk sRritstion fiigt washe

NH34WbHBE c@dbenpi2O( BB COHMM8GRNBIR) to about 20 L to remove any excess

ammonia. The aminonitrile was obtained in 97 % assay yield (11.1 kg) by NMR as a

15  solutionp in MTBE.

Step 2: Addition of Benzvloxvearbonvl (CRz) Protective Groun
benzyichioroformate,
chXCN DIEA, MTRE o 1 en
HoC N, - T K
‘9 [ O Hac CH3
IMW = B4.1] MW = 218.25]
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ab [MW=85.1] [MW=84.1] -26 WO 2006/060712 PCTIUS2005/043728
Material MW Eg. Moles Mass Volume density (9/m-) acetone cyanohydrin
(2} 85.11.0129.311.0kg 11.8 L 0.932 MTBE 4.0 44 L ammonia (g)
w26 degr193.9 3.30 kg 4.9 L 0.674 Acetone cyanohydrin @dgaskehod 43728
L) was charged to a 5-gallon autoclave and the vessel placed under 5 psi
nitrogen pressure. The autoclave was 5 cooled to 10 C, and ammonia gas
(-'3.44 kg), pressurized to 30 psi, was fed into the vessel until the reaction

reached complete conversion as determined by GC assay (less than
0.5% a). The resulting suspension was transferred to a polyjug and the

autoclavg,gaged with MTBE |(gpproximately My d). Thegreaction migyre,

and rinse-were then-charged-to-a-100-L-extractorfollowed by -MIBE (15
L), the naixnaperégfitated, and {H€-10 layers caréhdlly septireerkeTne
aqueol %%Ehﬂ%&%k'em acied with MTBELS,L) afbdgﬂe Iayeﬁ

careful \ anamfnd The org nic I:qyp rsanereicombined and.char

100 L fla¥kAequipped with a lbateRscoricentrat@B; zhroug#t an in-ling filter,

and the pajch was concentrated (I5t20 C, Tow vacuym) t0 about éé%/% fo
remove.any excess _ammonia. The dminaonittile was ohtained in 97 %

=

assay Yyield (11.1 kg) by NMR as a 15 solution in MTBE. Step 2: Addition
of Benz onycarbp@xlvégﬁggfer%mma@yeﬂ%ﬁ@ﬁ%&m@@mﬁ?

CN_DIEA, MTBE ' H X\ O.rN,CN H3C NHZ 1 b C,CH3 [MW=84.11.
TR 30 G G e o558 O\ ARG =
SEq MidrEs(frikasersikmie TaminbriRR b fiather ggviedavith MIG (69-5 L) to bring
berikylchioeofatinate dFeG:inat63. 15 16l gk PBenzylchloroformate (1.20 equiv, 10.42

10

15

20

kg, 61.10 mol) was then charged in over 15 minutes via the addition furmel at such a
rate as to maintain the batch temperature below 35 °C. DIEA (1.3 equiv, 8.88 kg,
68.70 mol) was then added over 1.5 hours to the yellow slurry while maintaining the
batch temperature below 35 °C. The shurry became slightly more soluble as DIEA
was added but two phases were observed when stirring was stopped. The reaction
mixture was aged for 16 hours at 20-25 °C, after which DI water (20 L, 4.5 mL/g) was
charged into the batch. The batch was then transferred to a 100-L extractor and the
phases were separated. The organic layer was then washed with 3 x 10 L, of water and
then 15 L of brine. The organic layer was transferred via 2 10 pm inline filter to a 100
L round bottom flask and subsequently solvent switched to 90:10 heptane: MTBE.
Crystallization occured during the solvent switch and the resulting white crystalline
product was filtered and washed with 3 x 5 L of 90:10 beptane:MTBE. A total of
10.1 kg of product (88% vield) was obtained in greater than 99 HPLC A%. A total of
26.7 kg of product was obtained in 3 batches with an average isolated vield of 86%.

Step 3: Amidoxime Formation

H NHOH @) [ ] y  NoH
St o TR A oL A

iPA i NH,
¢ O HC CHy d O HC CHy

[MW = 218.25] [MW = 251.28]
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3 d GHEE IS TS

10

DIE,AA 129.25 13 68.7 8.88 MTBE 62.5 L To a visually clean 100-L flask
containing a 5-L addition funnel, thermocouple and nitrogen inlet was
charged a 59 wt.% solution of cyanoamine b in 5 MTBE (4.44 assay kg).
wihmsaaletion was further diluted with MTBE (62.5 L) to bringedmaiszeos/043728
concentration to approximately 15 mL/g. Benzylchloroformate (1.20 equiv,
10.42 kg, 61.10 mot) was then charged in over 15 minutes via the

addition funnel at such a rate as to maintain the batch temperature below
35 C. DIEA (1.3 equiv, 8.88 kg, 68.70 mol) was then added over 1.5

hours to the vellow slurry while maintaining the 10 batch temperature

below 35 CaM&haaslurry became sl

but two ph

mixture waLBH:

muUg) was

Waspadded

pses were observed wh
4 at 2

T-Stirrin
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tiamedinttiaeviaich.
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+. o+l wla AL
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8 4vith 3 x 10 L of water
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then 15
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lavar \awa
ray Civvo

Thedorganic
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qy,ggg%esolvent switched
tion occured during the g

crystalline

prnrh ict.was filtered.an

to 90:10 heptan
olvent switch an

washed with 3

e:MTBE.
d the resu

40 ml +

D

51 of 90

.t%%%gvh it

heptane:MTBE. A total of 10.1 kg of product (88% yield) was obtained in
greater than 99 WRLGi6Yo rArRiehfR), 26,7 504 RIGIHES WasQhIAIRgd 6o °c

i thﬁ%%l\\/l%mOH

Formation

¢ vitage, iag!

i800Hq A0 eéﬁéﬁ%érﬂgeﬁ gxe
aq) H NOH XCN'TPA -x~NHZ ¢ O H3C CH3 '
é%?. skeprmiituro spsien seet a6 GRS, wherein

PCeiuS 26081 B4a 78 likteratiof JowliSvatvhes eMphranee piftte fenirs, The
anghenitie (BRddRE b 058°N L -heptNiEo MYAIRL)HdePdSike R4 20

40 Mkt 00k Qﬁ%ﬁ@& 40, Mty EQ% s

to 60 C

in IPA

Rasted v BB

W9 0.Qf AMINA MR E2 v

eptane solution (60 mL), and then dried under vacuum

with a nitrogen stream at room temperature to give pure amide oxime in 88% yield.

Step 41

Formation of Hydroxypyrimidinone

NOH  DMADC,

y MeOH
Ha

H,C CHa

[MWV = 251.28]

N

I

CO,CH;

N
CBz” 7(J\NH2

CO,CHs

xylenes, heat

-29 -
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10

15

20

25

with stirring and NH2OH in water (5.05 mL) was added at this temperature
over the 5 course of 20 minutes. The clear mixture was then aged at 60 C
for 3 hours, wherein product began to crystallize out of solution at this
RRiLs after 2 hours. The slurry was then cooled to 0-3E@ndgps /43728
n-heptane (40 mL) was added dropwise over 20 minutes. After stirring for
2 hours at 0-5C, the slurry was filtered and the cake was washed with a
20 % IPA in heptane solution (60 mL), and then dried under vacuum 10
with a nitrogen stream at room temperature to give pure amide oxime in
88% yleld Step 4: Formatlon of Hvdroxvnyrimidinone NOH DMADC, H3
H CBzN-XJ-_NHZ MeOH -4 XYIENES, rﬁat dH3 .\%I-Img CBZN N g}
???%at ria

CO2GHT AW = 251.281 M3C CHFHN OU" CBZ’NN 1 OCH3 H
Oe [MW =361.351 -29 WO 2006/060712 PCT/\US2005/043728
MW Edriagsegume Densitydgiml) ammexime (cl) 251.28 1 2|9 kg

DMADEC-142-11+-1-68-17+1 16 McOH12 L"'OnyleHeb 51T III:Sé:SL
To a sIiPBFamidoxime (2°8d kq) i¥meth&RbI (12 L) was added| Hithethy
acetylepgdigarboxylate (1,77 kg) pver 20 minutes. Aj stovwexotherm

nnnnn af [ H +
ensueg—5-suechthat-the-temperatyre-of the-sturry-ingreased-fronm26€-to

30C oy&¥eP520 minutes. After 1.8 hours, HPLC indi ~dtdd greater than
95% copyggsion to the intermediate cis/ trans adductsLThe solvgnt was
then switched-to-xyenes-under—+reduced-pressture-{rmaximum-temperature

= 50C), wherein 2 volumes [2 x 7.5 L) were added and reduced to a final
volume of 7.5 LTbhalieactoanibsiines\@as0tkenih @obdated (290 Garrdept

at Eﬂlﬁé&%@%&%ﬁéﬁ%&%&&@ﬁ& whitedlyshing dhairemainingow exotherm ensued
such that the temperature of the shurry increased from 20°C to 30°C over 15-20
minutes. Afier 1.5 hours, HPLC indicated greater than 95% conversion to the
intermediate cis/ trans adducts. The solvent was then switched to xylenes under

reduced pressure (maximum temperature = 50°C), wherein 2 volumes [2x 7.5 L}
were added and reduced 1o a final volume of 7.5 L. The reaction mixture was then
heated to 90°C and kept at this temperature for 2 hours, while flushing the remaining
MeOH out with a nitrogen sweep. The temperature was then increased in 10°C
increments over 3.5 hours to 125°C and held at this temperature for 2 hours. The
temperature was then finally increased to 135°C for 5 hours. The reaction mixture
was then cooled to 60°C and MeO¥H (2.5 L) was added. After 30 minutes MTBE (9

L) was added slowly to build a seed bed. The batch was then cooled to 0°C for 14
hours, and then further cooled to -5°C and aged 1 hour before filtration. The solids
were displacement washed with 10% MeOH/MTBE (6 L then 4 L; pre-chilled to 0°C)
and dried on the filter pot under a nitrogen sweep to afford 2.17 kg (51.7 % corrected
vield; 99.5 wt %). :

HPLC method: Column: Zorbax C-8 4.6 mm x 250 mm; 40% ACN/ 60% 0.1%
H3PO4 to 90% ACN / 10% 0.1% H3PO4 over 12 minutes, hold 3 minutes then back

to 40% ACN over | minute. Retention times: amidoxime d - 2.4 minutes, DMAD-
6.7 mimutes, intermediate adducts — 8.4 and 8.6 minutes (8.4 minufe peak cyclizes
faster), product e - 5.26 minutes, xylenes — several peaks around 10.4 -10.7 minutes.
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MeOH out with a nitrogen sweep. The temperature was then increased in
10C increments over 3.5 hours to 125C and held at this temperature for 2
hours. The temperature was then finally increased to 135C for 5 hours.

widnenseaeiiom mixture was then cooled to 60C and MeOH (2¢wL/)y9t865/043728

10

15

added. After 30 minutes MTBE (9 15 L) was added slowly to build a seed
bed. The batch was then cooled to OC for 14 hours, and then further
cooled to -5C and aged 1 hour before filtration. The solids were
displacement washed with 10% McOHWMTBE (6 L then 4 L; pre-chilled
to ©&n sand driesi-piadiyéatiier pot under a nitrogen sweep to afford 2.17 kg
(51.7 % corrected yield; 99.5 wt %). 20 HPLC method: Colune)n: Zorbax
C-8 4.6 mm x 250 nm; 40% ACN/ 60% 0.1% H3PO4 ;g@\()% CN./ 10%
0.1% H3PO4 ovg Mutes, hold 3 minutes then baq}f t EN
over 1 minyfb?}?kte ionmes: %8&%&?&592_2&4 N - OFH;
minute$, e g%i'ﬁte ducts - 8.4M#d 8.6 minutes %%'343 pau e peak
cyclizes 25 fastéry, [a_roa’uct e - 5.26 minutes, xylenes - several peaks
around 10.4[7\3&.,13@;3 es. -30 WO 2006/060712 PCTAx2055/4143728
Step 5: N-Methylation O O OH H3C\N OH N\ N | OCHS3
DMSOIMg(OCH3)2 OCH3 J~ Mel CBz'N CBz' H3C CH3 O H3C CHsf O

pyrimicind NEAFED) 461,25 1 2 kg Moinep b G2 acOn TS5 kg
13.4 L Mebp#ididideldgpike38 L DMSOdIsE PMHCI 26ksMeOH 14 L Na
bisulfite 5 gafgwe)\ﬁ\f%[\%{% ifr MeOH 2 11.95kg | 134L

Mel 4 3.14 kg 138 L

DMSO 16L

2M HCl 20L

MeOH 14L

Na bisulfite 5 wt.% in water 2L

water 60 L

To a solution of the pyrimidine diol e (2 kg) in DMSO (16 L) was |

added a solution of Mg(OMe)2 in MeOH (11.95 kg), after which excess MeOH was
evaporated under vacuum (30 mm Hg) at 40°C for 30 minutes. The mixture was then
cooled down to 20°C, after which Mel (1.38 L) was added and the mixture stirred at
20-25°C for 2 hours, and then at 60°C for 5 hours under pressure in a closed flask.
HPLC showed that the reaction was complete. The mixture was then cooled to 20°C,
after which MeOH (14 L) was added, followed by the slow addition of 2 M HCI (20
L) [exotherm] over 60 minutes. Sodium bisulfite (5 wt.%, 2 L) was then added to
quench excess Ip, with the solution turning white. Water (40 L) was then added over
40 minutes and the slurry stirred for 40 minutes in an ice bath, and then filiered. The
filter cake was washed first with water (20 L) and then with MTBE:MeOH 9/1 (30 L)
to remove O-methylated by-product. HPLC showed less than 0.5 A% O-methylated
product after washing. The solid was dried overnight at room temperature under
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water 60 L 5 To a solution of the pyrimidine diol e (2 kg) in DMSO (16 L)
was added a solution of Mg(OMe)2 in MeOH (11.95 kg), after which
excess MeOH was evaporated under vacuum (30 mm Hg) at 40C for 30

%{)tgﬁso'l;ﬂe mixture was then cooled down to 20C, after whi¢h:Maldd438s

“;lgi

10

15

20

was added and the mixture stirred at 20-25C for 2 hours, and then at

60C for 5 hours under pressure in a closed flask. 10 HPLC showed that
the reaction was complete. The mixture was then cooled to 20C, after
which MeOH (14 L) was added, followed by the slow addition of 2 M HCI

(2Q b heXREMEOVEERR & gi%elsaiﬁ@giuﬂn@ﬁ&lmq:ﬁﬁﬁuﬂ%e Zbpsvisid,

then added to quench excess

Z@;‘}Wﬁ‘ﬁfh he

fES Bit

(AGTH5E §

¢ fRePrE R FETRE

Zio Lgélon turning white. Water
il slurry stirred for 40

minutes in an ice bath, and then filtered. The 15 filter cake was washed
firgtpath: water (26} aoghiien with MTBE:MeOH 9/1 (30 L) to remove

0-methylated by-product. HPLC showed less than 0.5 A%

product qjtgr washing. The solid was dried overmgh&at r

0-methylated
m temperature

under -31 Wy 671%@%6&&3@6&104372 v W%an
streamt 7Q orect
punt?%’f mat rlal and product). Step %r% fpling 00 FiC\N
| OH p- flu’bro énﬁyfa%lne H 3C~N OHH F CBzN Iﬁ"Ep CBz'N)N N

H3C CH3
> Eq. Mass

%

4- fluorobenzylamlne 125.152.21.05 kg EtOH 14L water. 14 L acetic

WH3E4&H3 0 5 [MW = 375.38] [MW = 6,@@.4@ Material MW
lume N-methylpyrimidinone (U 375. 3 11.4kg

acid 0.55 I-Fo-a-sturry of N=methytate {ed pyrmidinone f (LAKa)INEO (14
L) at 4C w 3&&iBlvly added 4-fluorg benzvl rE‘?we a %éa m overih
minutes, vnhegﬁmy@ﬁnﬂaﬁaﬂemerm taGavas observe@jl«gunng additionjof
the first 1 mele-egtivatentof theamie: T'll:‘zb:!luny eeame vary thick-and
vigorous stifrfigrakeeiagiifred. The iréction o

BIOH ML

water 14L

acefic acid 0.35L

To a shurry of N-methylated pyrimidinone f (1.4 kg) in EtOH (14 L)at
4°C was slowly added 4-fluorobenzylamine (1.05 kg) over 15 minutes, wherein an
exotherm 1o 9°C was observed during addition of the first 1 mole equivalent of the
amine. The shurry became very thick and vigorous stirring was required. The reaction
was warmed to 72°C over 2 hours and maintained at this temperature for 1 hour and
45 minutes. The solution became extremely viscous at 45°C where a small exotherm
was observed to 50°C, after which the shury slowly freed up and became .
homogeneous after 1 hour at 72°C. An HPLC sample assay (HPLC method was
similar to that employed in Step 4 above) at the end of the reaction showed less than
0.5 A% N-methylated pyrimidinone. The reaction was then cooled to 60°C and acetic
acid (0.55L) was added over 30 minutes, followed by the addition of water (6.7 L)
over 30 min and then the addition of seed (3.0g) to initiate crystallization. After 30
min at 60°C, more water (7.3 L) was added over 30 minutes and the reaction mixture
allowed to cool to ambient temperature overnight. After 13 hours, the temperature
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was warmed to 72C over 2 hours and maintained at this temperature for 1
hour and 45 minutes. The solution became extremely viscous at 45C
where a small exotherm was observed to 50C, after which the slurry
vahoegdread up and became 15 homogeneous after 1 hour BCTR1S2005043728
HPLC sample assay (s1PLC method was similar to that employed in Step
4 above) at the end of the reaction showed less than 0.5 A%
N-methylated pyrimidinone. The reaction was then cooled to 60C and
acetic acid (0.55L) was added over 30 minutes, followed by the addition
of wasent DB, L2} vohich O itheamsacthrenmiivead ods il eband (hodyy inhed
crysialls@ion:AfR0BQ2Q mi). ankOGlimaserwaiRi 0h 3k Fivaspatidettover
30 minuieaaRddNG seacipnhiimacHiRwed (hreebta HRRIENt .59 ke; 90 %

temperature overnight. After 1 [ temperature. -3 .

P 0GOITBBF TP KNI I Waeh EoRE e é’ﬁ%ﬁg@%ﬁh"d similar
5 rectotibat euiptoyed i Sthnerebodnd the slurry washed with 50% water/EtOH

(2 x4 L). The solids were dried on the filter pot under vacuum/N2 flow to

a cg{}%tgpt wei%[@%ggggﬁ wiie, splighproduct (1.59 kg; 90 % corrected

yield; 0 an .7% LCAP as determined by HPLCmethod

similar 5 to tha® employed in Step 4 above.) Step ;;agg/d genation of

,OMR

Cbz-amil&&G OHEHICH OHF N\INH N F
~1 McOM, MRA H CCHI H @ 3 5:35:049 MW, 5, 468 48J[MWK, =
334.88] Materibll My mmoleS Masgiaégiume, CBz aniide ty) 468.48 21.33

log Mesf 88l 5% Pd/C (50% wet) 0.15g MSA'SB.£22.4 195 mL
water S mL ca ?sh (4:1 McOH:H20 20 ml, I N W:%%@gé;zz"‘ mL

final cake WasH {water) 30 ML
Material MW mmoles | Mass Volune
CBz amide (g) 46848 .| 2133 | 10g
MeOH 80 mL.
5% PA/C (50% wet) Gl5g
MSA 96.1 22.4 1.45mL
water 8 mi.
cake wash {4:1 MeOH:H0 20 mL
1 N NaOH 224 22.4mL
final cake wash (water) | 30mL

10
A stainless steel hydrogenation vessel was preconditioned with MeGH,

Pd/C catalyst and MSA under the reaction conditions described below. Cbz-amide g
(10g) was then sturried in MeOH (80 mL) in the preconditioned vessel. MSA (1.45
mL) was added to the slurry in one portion at room temperature. 5% Pd/C (0.15g,

15  50% wet) was also added to the hydrogenation vessel. Hydrogen was charged to the
vessel in three successive vacuum/hydrogen purge cycles, after which the mixture was
hydrogenated at 40 psig for 3-4 hour at 50°C. Following hydrogenation, water (8 mL)
was added to the reaction mixture, the mixture was stirred, and the catalyst was
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10 A stainless steel hydrogenation vessel was preconditioned with MeOH,
Pd/C catalyst and MSA under the reaction conditions described below.
Cbz-amide g (10g) was then slurried in MeOH (80 mL) in the
wisepditiqred vessel. MSA (1.45 mL) was added to the slpgyiR Q09043728
portion at room temperature. 5% Pd/C (0.15g, 15 50% wet) was also
added to the hydrogenation vessel. Hydrogen was charged to the vessel
in three successive vacuum/hydrogen purge cycles, after which the
mixture was hydrogenated at 40 psig for 3-4 hour at 50C. Following

hygiaenaliaR.waishits Miwasradedtoning reacipromisibmethBltrates was

mixture was stirred the catalyst was s recini a
e R I (el 8 et
Thski She SIS BAEMIRERE I GARAAS BH PEse BYSron Gt
Of ik (0 kh 13 X dilienitdd weini higat Eripicane et 20861 T meodnafrymviess (8sipiate)

5 at 5 Ghinnd hoursandiheaaliclieretgyasher vt (catecdFmK),
COHS%.;S\%%“W, 'rb\@plﬁgi f%%The product amine (as hydrate) 5
[

was obtained as a white ¢rystalline solid (7.7g) in 96% yield (corrected for
KF), 89%LCWP, 99.8% LCAP, KF=1I wt.% HPLC Method A (product _ .
asSEHCAdhibod: 2 fperductaBanincZbmak RTTB Ah Sl Phas 8-y mopile
H3Re%; B =CH3ENPOsBraEE{8D%0 20%s B0 0D (20 minptrn(20%
T L s
TGS PEISHG mides TS AiERES, | AP FEMERGRPETpYB ad B Soumgtes-
column: 25 cm x 4.6 mm YMC-basic; mobile 15 phase: A =25 mmol
K%M@ﬁ%ﬁl&%@f SoHBEN2 © RiRUIESHOOVM AT bAEIY) Bhbe

15 MIBHIES. (Y Alefb{ e R)pS? dBRULES ALY, EDSICBL s il SOvey
wavelength: 210ran, column temperature: 30 %Or?tﬁzggg} g}:e?s d_eIs-
flud%lﬁn@-wuﬁﬁa%%m D EHIEES (6 * 2% 2 Minutes,
Cbmbhmidete; 35 7elnimtied] @ Steh@ntsmprzatsre: 8o Hplifriention fimes: des-
Prenarstiomet Oxadinzele dhibalt 10 /tidEN tdlidne CIOREHBNNIbANmide -
O%?;w‘u%gfly N CH O toluene H3C~ 0

20
Step 8: Oxadiazole Coupling
Part A Preparation of Oxadiazole K Salt
N R EtaN | N P
NZ 3 = foss of N
E\i=<NH . C])H‘,oat ' Ez ﬁN#OEi )
foluane
CHy 0 o HaC 0
136.53 :
[84.08} E ] not isolated
COLEt COK
I i
N§< N=
CH3 CH3 !
not isolated [168.18]
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3 [84.08] [136.53] not isolated CO2Et CO2K EtOH, KOH, H20 Ni\ O i 0
Nom( N~ CH3 CH3 i not isolated [166.18] -34 WO 2006/060712
PCTIUS2005/043728 Material Eq. Mole Mass Volume Density
VBXRERAtE2azole 1.0 28.54 2.5 kg (96 wt.'/0) (2.4 kg) ethyloREF/LEIBEHS728
1.0329.4 4.014 kg 3.29 L 1.22 triethylamine 1.05 29.97 3.033 kg 4.21 L
0.72 toluene 74 L EtOH (punctilious) 61 L MTBE 15 L KOH ag. *20
wt.%) 8 L 10% brine 5 L Ethyl oxalylchloride (4.01 kg) was slowly added
to a mixture of 5- methyltetrazole (2.50 kg), triethylamine (3.03 kg) in
toluene(32.L) at 0C_ at such mperature-stays-below-5C:
The restdtirig slurry waskstirred for | hoMpleat 0-5&8atsen theVolume | Density
triethyl ?mlgle alt' was filtered off 1he, solid w, washed with 27 L of
cold tp uene}g%f e|combined filtrates were kggjia%)t ¢ and werg slowly
added 1 ¥ 1ot solutlo of toluene (50C, 151) 0 minutes (N2 gas
evolutiemylothignriibadsqlutivon was agedat 60-6‘>@Ofﬂrkghc Gr29fter cpblihg
at 20¢thetotuene—1Osututiomrwas washed WI of 1i0% [Tine,
solvenSMERE to ethardl (reduced ?3% L, then i% g wa. *%%9
added,ther concentrated down to 8 £, then 33jliters of Lu@H were added
to adjustfinatvotumeof 41+ Q—The etranot solytionmwas toofed to {OC
and KGEPHEPBS B was added over|30 minutds, and the Feulting |thick
slurry mgghen stirredj for 40 minutes at room femperatyreswhile the
oxadiazelek-salt-t5-—cnystattized-outrhesofidywas-fittered Uﬁ, washed
with 115O8REBHERY finally with 15|L of MTBE. The solifi'was driéd
overn‘g{g%g;ﬁgr vacuuin at 20C with @ nitrogen 5L

Ethyl oxalylchloride (4.01 kg) was siowly added to a mixture of 5-
methyltetrazole (2.50 kg), triethylamine (3.03 kg) in toluene (32 Ly at 0°Cat such a
5 rate that the temperature stays below 5°C. The resulting slurry was stirred for 1 hour
at 0-53°C then the triethylamine/HCI salt was filtered off. The solid was washed with
27 L of cold toluene (5°C). The combined filtrates were kept at 0°C and were slowly
added to a hot solution of toluene (50°C, 15L) over 40-50 minutes (N, gas evolution),
_then the solution was aged at 60-65°C for 1 hour. After cooling at 20°C, the toluene
10 solution was washed with 5 L of 10% brine, then solvent switched to ethanol (reduced
to 8 L, then 17 L of EtOH was added, then concentrated down to 8 L, then 33 liters of
EtOH were added to adjust final volume of 41 L). The ethanol sohition was cooled to
10°C and KOH ag. (8.0 L) was added over 30 minutes, and the resulting thick slurry
was then stirred for 40 minutes at room temperature while the oxadiazole K salt
15  crystallized out. The solid was filtered off, washed with 11 L of EtOH and finally with
15 L of MTBE. The solid was dried overnight under vacuum at 20°C with 2 nitrogen
stream to yield 4.48 kg (90.8 %) of the K-salt §.
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stream to yield 4.48 kg (90.8 %) of the K-salt j. -35 WO 2006/060712
PCT/US2005/043728 Part B: Oxadiazole Coupling Cl 0 (COCI)2, K OyO
MeCN, 0 N~ O DMF N O N=C H3C OH F N H CH3 CH3 HZN\~N N Mol.
wiybiack@Rets, J~ THF, H3C CH3 O NMM Mol. Wt.: 334.35 Odcindgaoboss72s
%IH /rJJ_3C CH3 0 H3C\0H Compound A Mol. Wt.: 444.42 Reagent
Mass ML Moles Eq. oxadiazole K salti 33.8 g (96.1 wt%) 020 2.2 MeCN
280 mL DMF 0.33 oxalyl chloride 23.7 g 16.3 mL 0.19 2.1 free amine 6
30 g (99 wt%) 0.089 1 TITF 821 mL NMM 21.56 g 23.4 mL 021 2.4

NHAQH: (30% imki20) 6% &6uBBmL 053 6 HCI (2N) 500 ML
GO  (COCI K'OIO
/VI: e N
N O DMFE \
v —e N
i CH i
\/Q/ Mol Wt 166.18

Hac CHs i
Mot Wi.: 334.35
HaC’< )\F( )X’r \/O/
O HsC CHga

Compound A

Mol Wt.: 444 .42
Reagent Mass mL Moles | Eg.
oxadiazole K salt i 33.8 g(96.1 wt%) 020 22
MeCN | 280 mL
DMF 0.33
oxalyl chioride 23.7¢g 16.3 mL 0.19 |21
free amine b 30 g (99 Wi%%) 0.089 |1
THF 821 mL
N 21.56¢g 23.4 L 0.21 2.4
NHOH (3% inH0) | 623 ¢ 69 mL 0.53 6
HCE (2N) 500 mL
PA 920 mL
water 400 mL
MeOH 300 mL
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IPA 920 mL water 400 mL MeOH 300 mL -36 WO 2006/060712

PCT/US2005/043725 A 500 mL round bottom flask was charged with

oxadiazole K salt i (33.8 g) followed by MeCN (280 mL) and DMF (0.33
Wa2pagibo3teong stirring. The resulting slurry was then cooler{ g 3iar0es/043728

0-5C and oxalyl chloride (23.7 g) was added over the course of 20

minutes in order to maintain the internal temperature at 5 less than 5C.

The resulting acyl chloride-containing slurry was then aged for 1 hour. To

a 2 L round bottom flask the free amine h (30 g) was added followed by T

HF (821 mL). THeSksuifimgusid rytiprmcies lwastbaracd with xadfegolo/Ricalt 1

NMM @2&)5&1@%@@@@@9@& argh the)uarprEqbizined was stitiggstorids The

-0l BIAPEBIM G THAHEOUSlY AR A3 7 ¢) was
chIor econt ining 10ﬁ#§rry was added slowl Io the free am esur%ﬁ "

ovaPHEE REEDE BIBY it BEH RS REETHR T mpera TR SRR
5 C. IenethturtyCyddererrlipecrest nnture HanIBsCE M ﬁaﬁe qgpd for 1 hour.
showed no morg@@atinie tovsd toitorh QAR 10086 aninehsitihg) Wiseddattion

m'%ﬂff&»@!é%;“ﬁ@ﬁ?%?ﬂﬁh%d WED-NEARE(304:R wRied)dheh iL)-3biGher
was %gf‘%’&é%? gzurseaaf 3 mlg%es The resglttn X’ellow SIHO%(\# S
theW% tirred foran |ona our ar f'e era ures ess han
yeraiRuns ) thesoldHemperied Theneyig sh RIRer o RSB0 E)CGPBaPFi‘éig
10 ressiitingwesiaddeé stovdset the litiomniBRs{@20 ontr) theasoatl e 020 tnaniepas such
boilipg tReRhkgANIe SRIVRALXYEES ﬂwmm@yata@lmadegeﬂe@uqeﬂhom at O-
preS?‘%J r%{%ﬁt o %F;E@Qh H%@IE%FE é@ %Jz}OﬂCX@l%@’/orzmgsmn).
me o ine Co %xyeeﬁ&gﬁesg%%d
rnL st Wén aga%e{log%as New s rry ver the cours
mi rwhe@g wavadirg siveryhegotres ef Aighnaeso JrhctEarpera iialto W Harsyeds then
15 Slugsire@sofilierdigogaihnusaticpptainedsias khashetwite yalew @7y was
m%éﬁ%%&%@%%ﬁ%hmwt&m KhoMaQHIBAR FaluifiEYiUsiYe colored
coo din agp gﬁ%ﬁ an f| a SWI ‘%‘ash w th Water 570 mlé),e then
Thé® B‘ﬁaﬂs overnlg Rt Uhder Vacutm and 25 i ro en
strespRaigrEds Seélﬁﬁéai?%&[?rf& {0) B4 REI TR EorHE 1an
crystidline qfdtHssiniy SakthidiCampeungsiallihedtompoan{s0 brgapdn @reclpltate.
oan W@@(@Qﬁm%%@d@e@ 8 Tl W ¥R 6 6NAEQRA S 6990 minutes, and
B e
mechanical Stirer an with a nlm?geip n eej
Cry§?a1fil phtaiped was washed wn:h water (170 ) bya smsh wash with cold
MeOH (300 mL, previously cooled in an ice bath), and finally by a swish wash with
water (700 mL). The solid so obtained was dried overnight under vacuum and
25  nitrogen stream to give 35.5 g of Compound A (91% yield).

_)

Step 9: Formation of a crystalline potassium salt of Compound A
Acetonitrile (50 mL) and anhydrous Compound A (5.8 g, 97.4 wt.%)
were charged at room temperature to a jacketed 125 mL round bottom flask equipped
30  with a mechanical stirrer and equipped with a nitrogen inlet (i.e., the crystallization
was conducted under nitrogen). The resulting shury was agitated at 45°C until the
solids were completely in solution. Form 1 crystalline Compound A K salt was then
charged to the solution as seed (0.184 g, 3 wt% to theoretical K salt). Aqueous KOH
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was conducted under nitrogen). The resulting slurry was agitated at 45C
until the solids were completely in solution. Form 1 crystalline Compound
A K salt was then charged to the solution as seed (0.184 g, 3 wt% to
wherkglica K salt). Aqueous KOH -37 WO 2006/060712  pCr/tis2005/043728

PCT/US2005/043728 30% wi/v solution (0.98 eq., 2.33 mL, 0.0125 moles)
was then added with the following charge profile while maintaining batch
at 45C: 0.466 mL over 5 hours, 0.0932 mL/hr (20 mol%) 1.864 ml, over 7
hours, 0.2663 mL/hr (80 mol%) 5 The resulting slurry was cooled to 20C

a” %@%9'/@«}0?&%&1 (%'bﬁ]&chr@%ma@ onf M@p@wmeﬁ aﬂ?&-:ewﬁght?fr
Wa.S m aSU re SS was Tlitere e

r vacuum at

45C, with a sméﬂ‘fﬁﬁé‘&eﬁvﬁfégﬁmﬁn?rﬁﬁ% %H#?gﬂ‘ﬂeﬁéN and water

present as deteldédedlbyvershmoesdheirniahnPsizi less than 1
5 Wt Yo TRg ARl RS 0RRAD ROVasi ahtdinetiCxa Al A% dopddRaBion of
a¢ X AMEhE F RO 9{%&@&@%&9@@%@@%@& GAMPRYBEIOA was

Bore aratloﬁng?lﬁéitha %cﬂg V\{é:aé_; fgﬂdrounlg}bottom Omé%(BHJ%dat

eq Lﬁptfé,dmﬁtla srradhifiozan SHeeR; %ﬁ.%m&%wﬂ%&‘ém BRI 28
conglistathesiemaitregenintntcantivsingeolasichanletls KB 48!
10""’"&&%% 0- 1822 Sl 100le5) wasradslashii@ithe suspension over
e

S at 21 C. The resulting suspension was agitated for 20 0.5 hour
resulting in the dissolution of a majorlté of the solids, after which the batch

was f|Itered through a 1 pm fllter di 5 L round bottom flask

, ppodiemel, nitrogen inlet, and
the@;gggguple Tp%almﬁﬁk was rlnsed with 1:1 (v/v) water/EtOH (48 mL.)

153nd the rinse Wa%tﬁanvc\,r/ftﬁ '&‘%%ﬂj%?é&fi%%ﬁ%& &9&@%@}2& {'w@;g assay

solution was see crystalfine Form 25 ompound sa
mgPEETBEM TERRhERL AL tiﬁ‘e‘ﬁ"&&g’ﬂ’%ﬁﬂ}% A) pBe%ﬁ“ a g%lgc See
bedstafter adfiictnt fousels piirrgieminetd i rad SORANERS MREE T 9es ot e
ovefbrmbupid hahaleh GE ey ooalcrod ahoift il A agedientivahedded
Con{:o &%@’Hﬁép@g&g&mqm%stmmh%@%%%%ﬁ%wﬁ 40 fgiated for
/L h Waﬁ é‘ d,.the gaystalll\zlﬁ ves donith 89 batch
%I’l’é RESOEERE RIS 00 mL), and
themméaemmrmmhi%’éiﬁrrﬁ%ﬁbﬂma 5 erm ttom guipped
with mechanical stirrer, addition funnel, nitrogen inlet, and thermocouple. The 1L
flask was rinsed with 1:1 {(v/v) water/EtOH (48 mL) and the rinse was filtered into
the 5L crystallization vessel. The filtered solution was seeded with crystalline Form
25 1 Compound A K salt { 200 mg) at room temperature and then aged for 1 hour to
build a good seed bed, after which the suspension was diluted with EtOH (1.57 1) at
20 °C over 1.5 hour. The batch was then cooled {6 about 4 °C and aged until the
concentration of Compound A in the mother liquor was measured to be 4.7 g/L. The
batch was filiered, the crystallization vessel rinsed with 5¢ mL EtOH into the filter,the
30  cake washed with EtOH (4 x 100 mL), and then dried under vacuum and a nitrogen
tent until the amount of EtOH present by NMR was about 0.4 mol% relative to the
potassium salt. The potassium salt of Compound A was obtained in 88% yield ( 91.5

o assay by HPLC, 99 area % by HPLC analysis}).

35 ParthB: Characterization
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tent until the amount of EtOH present by NMR was about 0.4 mol%
relative to the potassium salt. The potassium salt of Compound A was
obtained in 88% vyield ( 91.5 g assay by HPLC, 99 area % by HPLC
Ve aneteyidh 35 Part B: Characterizati -38 WO 2006/0607 12CT/US2085/043728
PCTIUS2005/043728 An XRPD pattern of a K salt prepared in the
manner described in Part A was generated on a Philips Analytical X'Pert
Pro X-ray powder diffractometer using a continuous scan from 2.5 to 40
degrees 2 O over about 12 minutes (i.e., 0.02 step size with 40

seconds/step), M?@B&g@m@ﬁaﬁh BSOS BichA mueCdeisepst in Part
K AApda@ befiad)edneh K FHibine AnarklipéiotyxsrasedvedeitbfRatittreter

Eé&e&%ﬁ%\ﬁ@&&ﬂ%&dﬁ amieR é'%ﬁ@&%ﬁ%@ﬂ&%ﬁm 19.02°
shown in Fi pg e corre ond acm mclu

o Y5 SHt 4% PReT
tzho 5-41ab3 Dk 1a %ﬂ%lé %‘Hf@’&ﬁﬁ%ﬁ%%@ﬁr?&”&%j?iﬁed

in RapeAmneasweisouanaljzetniiyra dadismanitr S RETRE40 diffboentialFigure
scannggveaRiesimeter abadisatingy ate el RGBS arsnemdgmperature

to 350C in a crimped pinhole aluminum pan in a nitrogen atmosphere.
The DSC curve, shown-inFigure2;exhibitedarsingte;sttarp endotherm
with a peak temperatLfeedf Bolit®yereiag $an asdobiad Heat of fusion
of 15 about 230.0 3/gm. The endotherny ¢s believed tpgoe due to melting. A
thermogravimetric anglysis-wasiperformed-with-aPerkin=-Etmer Model
TGA 7 under nitrogen at a’heating rat€ df 10C/min ftém rooin temperature
to about 350 C. The [TG cyrve $howed g 0.3% We@'(\)td,oss during heating
to 250 C. Hygroscopieity-data-was-ebtatred-en-aVH-Symmetrical Vapor
20 Sorption AnalyzeriModél SGA-1. D4fh was colle@fsfl at ropom
temperature from 5- 95% rglative humijdgty and;back, 526 relative humidity
change per step. Equilibrit—ceonditions-were-0-04 wefght-percent change
in 5 minutes with a maximum equilibration time of 180 minutes. The data
1oindicated that the, masgt iglebaddid B amanner described in Part A was also analyzed

by a TA Instruments DSC 2910 differential scanning calorimeter at a heating rate of
10°C/min from room temperature to 350°C in a crimped pinhole aluminum pan in a
nitrogen atmosphere. The DSC curve, shown in Figure 2, exhibited a single, sharp
endotherm with a peak temperature of about 279°C and an associated heat of fusion of
15 about 230.0 J/gm. The endotherm is believed to be due to melting.
A thermogravimetric analysis was performed with a Perkin-Elmer
Model TGA 7 under nitrogen at a heating rate of 10°C/min from room temperature to
about 350 °C. The TG curve showed a 0.3% weight loss during heating to 250 °C.
Hygroscopicity data was obtained on a VT Symmeirical Vapor
20  Sorption Analyzer Model SGA-1. Data was collected at room temperature from 5-
95% relative humidity and back, 5% relative humidity change per step. Equilibrium
conditions were (.01 weight percent change in 5 minutes with a maximum
equilibration time of 180 minutes. The data indicated that the material had a 1.8%
weight increase when equilibrated at 95% RH at 25 °C. When equilibrated back
25  downto 5% RH, the material returned back to approximately its dry weight. An
XRPD analysis of the material after the hygroscopicity experiment showed that the
material had not changed phases. |

Lh
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weight increase when equilibrated at 95% RH at 25 C. When equilibrated
back 25 down to 5% RH, the material returned back to approximately its
dry weight. An  XRPD analysis of the material after the hygroscopicity
WP me,showed that the material had not changed phagesyughdslias s
2006/060712 PCT/US2005/043728 K salt prepared as described in Part
A was also assayed by HCI titration using a Brinkman Metrohm 716 DM5
Titrino. The assay results indicated the salt was a monopotassium salt. 5
EXAMPLE 3 Form 1 Crystalline Potassium Salt of Compound A

Compound A (451@%1&/9&@&@@&!@9&1—;5@&9 Péitat%hﬂ&%s aﬂbm

35C.40,4i46,4 Solion Sl A QEL
EtOH ( Wt.% KOE was mlxegg ith E{OH g) to \I}eeg‘élti'ﬂécmd

i
wLoRq ﬁfl?ﬁﬁ%f‘ﬂ%%?ﬁ%&@tm ethanol. A seed bed (Form | crystalline
K salt of Compound A) was prepared by adding the K salt (9.1 g) to 70:30

Sethanol:aceontitrile (177 mL), afterBMAMRDE Seeds were wet milled for

20 r?gf(%tn@a?egl%glgg%i\g&d@h%g | Jaillitg provide a seed bed of
oo 4 U S B Rlsely

to 500 pm) and a me%n parfi
wa Cidcastry atemiyenn A an:%wcamqm eER6 gBhutfopodrion of KOE in

CorfpotridsA \Wdsweliaiediomayackededity HnQHE [R4hp) bhéveyringeqfdmp
aatc?lfs%w%aﬁ @Fﬁi@‘&ﬁ&ﬁ’dgkﬁ‘w I@%&E%éal Sﬁﬁapkﬁe"s%e%%ﬁ%@ec’

a V, e ratu Solytion
andéﬁ %%ﬂét@%%iv?merecwen@%%g%wfe@ﬁ% s%ﬁegé‘%ot {30 el Bontiie
whifé cthtp steds t@%&m&*& for, 60 pinuifs yhag T AMpdel

the ”éﬂ@m@mﬂ@o prgmqu sebA\bsd lofieprroaiattle d 21000 prxticie 0@@ts (i.e., 2
mL/pattickesianehibe s @bhSPlo 00 g satidadal parate ofd 481 0l minute,

152fter which ihe ChalgRAIPA NS FOARIRIIGH die ggﬁﬁé&%&t Q83

B s e gl s e

aII YIRS dRike! Arabloniatened 4 48 ot Yearravaliiner iediet waslition
wasnanttineded 30°0. 66 prutvidd aUBEe O biitad Ite}hﬂmeasﬁhjtm\&aﬁaphﬁm edsoluhon

Follaning ieraddiien »whe hrichnaseagleddan %%?%ﬁﬁ&e
Pé)suurszllrx{tgr]a%%%qgv% gag%%og for a‘%ﬁﬁ%ﬁ ?3 q:flltgjre%Sst g%r |Itra%|81n z}(ﬂﬁnon, the
dispraBEeAtAS W&%&%@?ﬁ%ﬁ‘%é@ﬁ e@&&é&y%ﬁ%mm&@m solution
was added at a rate of 0.23 mL/minute, after which the charge rates were changed for
the next 7 hours to 0.83 mL per minute for the Compound A solution and 0.66
mL/minute for the KOEt solution. At the end of the 7 hours {12 hours total addition
25 time), all of the Compound A solution had been charged, and the KOEt addition was
continued at .66 mL/minute until all of the solution was charged. Following the
addition,, the batch was cooled from 35°C to 20°C over 3 hours, then aged at 20°C for
2.5 hour and filtered. Afier filtration, the resulting cake was washed with BtOH (3 x
45 mL) in a displacement/slurry/displacement wash sequence, then blown with
30  nitrogen for 1 hour, and then dried overnight in a vacuum oven at 45°C, to afford an
isolated yield of crystalline Compound A K salt of 94%.

EXAMPLE 4
Form 2 Crystalline Potassium Salt of Compound A
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30 nitrogen for 1 hour, and then dried overnight in a vacuum oven at 45C,
to afford an isolated yield of crystalline Compound A K salt of 94%.
EXAMPLE 4 Form 2 Crystalline Potassium Salt of Compound A -40 WO

WXDBSM®BOTE2 PCTIUS2005/043728 Solid KOH (47.9 mQ) anrdiGispepbonids

5

10

15

20

25

A (402.4 mg) were added to acetone (8 mL), and the resulting solution
was sonicated using a Fisher Scientific Ultrasonic Model FS30OH at
40kHz for several minutes until a precipitate formed. Sample was then
suction filtered to dryness. 5 An XRPD pattern of the isolated crystalline
potassium salt [HaphKeoHid Tferngaané Gustpdesd bl vbm gheairaddeding
thexsaone El?ﬂ&b’%ﬂ&ﬁ@f&sﬁﬁiﬁ@%iﬁﬁﬁﬁ'%@dﬂxﬁmmﬁg% e RRRific

r S
mc&ﬁé{g‘s owm spaC|F?&%A[‘)Hﬁﬁﬁéé J%gﬁfl’%gfé%%%}%ﬁi{}%
?’ﬁ%t]??enéf'?%(’? r% FRAIESI () K salt prepared in the manner
JUSt descrlbed mm&mnﬁ e isnlatesheerieliE oorosifeerhared in
scmﬁammﬁmmwmmhm@/m fretinonutenspangiure

?h% gﬁg&i @”'Tﬁé%@@@ BERLRA0 ARAIH YRR BMRSRIGES and the

rvedshown in F fg'llblted a broad endotherm at about
15?5’@5801?13&?% DehevEd 15 gg (?ng 8 {&88Ration (associated heat of
fusion = 9.66 3/gm),.a.broad endatherm at about 238C helieved to be due
to a phase change tQ Feaaknd. (helatekiugiol = 21216h3dtgm), followed by a
sharp endothenn at 450Ut 276 [C_ beligved To be due 1o the nelting of
Form 1 (heat of fusion.= 124.6 1/gm) différencé-m peak temperature
and heat of fusion here ag compared tpathe 20|correggonding values
obtained for Form | immExampte[2 may_be due; inter atig, todifferences in
the crystalline samples e3q.. differenced in imy urity!flel or crystal
imperfections) and/of to ircomplete canyersion to Form 1 in this DSC
scan and some SUb:;equ%:n‘L dg LUIIIpUzbiStiUII dygring gillesmeit ng of Form 1.

K salt prepared in the manner just described was analyzed by a TA
Instruments DSC 2920 differential scanning calorimeter at a heating rate of 10°C/min
from room temperature to 350°C in a crimped pinhole aluminum pan in a nitrogen
atmosphere. The DCS curve, shown in Figure 4, exhibited a broad endotherm at about
146 °C that is believed to be due to desolvation (associated heat of fusion = 9.66
J/gm), a broad endotherm at about 238°C believed to be due to a phase change to
Form 1 (heat of fusion = 21.16 J/gm), followed by a sharp endotherm at about 276 °C
believed to be due to the melting of Form 1 (heat of fusion = 124.6 J/gm). The
difference in peak temperature and heat of fusion here as compared to the
corresponding values obtained for Form 1 in Example 2 may be due, inter alia, to
differences in the crystalline samples (e.g., differences in impurity level or crystal
imperfections) and/or to incomplete conversion to Form 1 in this DSC scan and some
subseguent decompeosition during the melting of Form 1.

Thermogravimetric analyses performed in the manner described in
Example 2 were done on several samples of the crystalline K salt prepared in the
manner described in this Example. The results indicate that the material (crystalline
Form 2) is a variable solvate that loses from about 1.6 to about 3.5 % volatiles during

~-47 -



Thermogravimetric analyses performed in the manner described in 25

Example 2 were done on several samples of the crystalline K salt

prepared in the manner described in this Example. The results indicate
wibabébespraierial (crystalline Form 2) is a variable solvate thatiasesofressr:s

about 1.6 to about 3.5 % volatiles during -41 WO 2006/060712

PCT/US2005/043728 heating up to 200 C. TG-mass spectroscopy and

KF titration done on the samples indicate that Form 2 contains water. The

source of the water found in Form 2 might be water present as an

immgg%@% Qggt@ﬁe@mﬁegs%y&d@%pymd rtheragtyistédhzatiome samples
pfoce%gw Oy %%%?teéﬁpgmg $RR06SRlVASIRR B Form 2 might
raature anamﬂ

temp

0 to age,
shobvmﬁiaﬁpre@ﬁww}w‘i?ﬁé{éaﬁé’a

ydrated ad|I Ds dies have
088%6% 5on fe%pe%ture

butdrestaligatiot arsitidureteperdiora forves @%@@m@e} teerdsFRivetinge
sphasyeasHoshamuededndicatiigrihatrsisimeaiihayXRPB otmbirstous shown that,
San lesf'% Q@Q}éﬁ@&{% c@}laq}ﬂ@ FANCAR0LBGRA0RIEESE R IR Ensition

were

Forfﬁ’ﬁ‘%ﬁ?‘?r& BRG D 1 ryrIPa I1ne|5 otaesiam

oun ave partla verted to Fo .10 EX@fm P%Ei 5&% tthat
ompoun

ParFarmigradibnispmsuhe e rSramiss AFH9sEr Hataird Fheye@r? pgmﬁ‘m

Compayind by KRB diie Zo2kBi¢dnfegemiabn obbesis) (200)125.0)
1gmicrocrystalline cellulose (AVICEL PH- 189.6 47.4 102) lactose
monohydrate 63.2 15.8 croscarme@mg@@ 12.0 3.0 HPMC 2910 (6

cent|p0|se 20 0 2. 0 ma ne5|um stearate (|n1traranular

mor}tapt(massmm salt of Compound A; conversion 15 factor (including
puri

'OI5C0 .

mdicki2. Compressed tablets containimgoiOpsrd sfi€ oo padhaien

a free phenol basis were prepared by blen%@all of the mgr@;@@,@dg{gd
above;exceptfor

15

20

Compound AKX salt 111.2 27.8
(on free phenol basis) : (100) (25.0)
microcrystalline cellulose (AVICEL PH-  18%9.6 47.4
102)

lactose monohydrate 63.2 15.8
croscarmellose sodium 12.0 3.0
HPMC 2910 (6 centipoise) 20.0 5.0
magnesium stearate (intragranular) 2.0 0.5
magnesium stearate (exiragranular) 2.0 0.5

! Form 1 crystalline monopotassiumn salt of Compound A; conversion
factor (including purity) = 1.112.

Compressed tablets confaining 100 mg of Compound A on a free
phenol basis were prepared by blending all of the ingredients listed above, except for
the extragranular magnesium stearate, in a blender (Turbula® Type T2F shaker-
mixter, Basel, Switzerland) for 10 minutes. Portions of the blended material weighing
approximately 1 gram were compressed into compacts (or shigs) in a benchiop press
(Auto Carver Model Auto "C", Catalog No. 3888, Carver, Inc., Wabash, Indiana)
using 1 x 0.5 inch rectangular tooling to12 MPa (4 KN). The slugs were then sized

47 -



the extragranular magnesium stearate, in a blender (Turbula(r) Type T2F
shaker 20 mixter, Basel, Switzerland) for 10 minutes. Portions of the
blended material weighing approximately 1 gram were compressed into

waenapaerstior slugs) in a benchtop press (Auto Carver MogettAlstnd @i43728

10

15

Catalog No. 3888, Carver, Inc., Wabash, Indiana) using 1 x 0.5 inch
rectangular tooling to 12 MPa (4 KN). The slugs were then sized -42 WO
2006/060712 PCT/US2005/043728 into granules by passing them
through a sieve with 1 mm openings. The granules were blended with the
eXiragresmnias hyquudsgivestdaraighin theehithul aripboneeidfnr Thngaieks
angetagkbricalet g{@é}kﬂﬁérﬁiﬁ%i% ﬁﬁgﬁéﬁﬁéﬁﬁéﬁtﬁé@{ﬁm& NenBLiRr 5
Carver res%\ﬁ/lltr] 363/3%:(5 ‘]ﬁandard concave roun mgs 5 ParE%IT%lto

regleﬁtaﬂmoun Bal%léfﬁ jﬂ( erc

SURGEA W‘%‘a} ii@?‘?%a(’éiﬁf é@nﬁﬁ‘é%’luﬁgg 1’(‘?L%)O) (25 0)

mlcrocrystalllne cellulose (AVICEL PH- 175.2 43.8 102) microcrystalline
cetisiose (AVICEL PH- 9.2 2.3 105) lactose monohydrate 61.6 15.4
mag%.%crre%r!ose sodium 12.0 3.0 HPMC 2&&%&9@%@%&9@@)&&3& Bateh

esium stearate (mtragranular) 401 0_ magnesrum stearat

Cqmpﬁ%as}ﬁ@ﬁabﬂmhavmg the compositigrpgpt forth in the @;Q@'p table
%%Mg@&mgﬁjlar to;that set forth in Barg A.

Y 6 Tablet Formulation Containing Form 1 Crystalline Potassium
Sa Compound A 15 Ingredient Amount per Tablet Amt per batch
microcrystalline cellulose (AVICEL PH- 9.2 2.3
1035)
lactose monohydrate 61.6 15.4
croscarmellose sodivm 12.0 3.0
HPMC 2810 {6 centipoise) 20.0 5.0
magnesium stearate (intragranular) 4.0 1.6
magnesium siearate (extragranular) 8.0 2.0

! Form 1 crystalline monopotassium salt of Compound A; conversion
factor (including purity) = 1.112.

Compressed tablets having the composition set forth in the above table
were prepared using a procedure similar to that set forth in Part A,

EXAMPLE 6
Tablet Formulation Containing Form 1 Crystalline Potassium Salt of Compound A

Ingredient Amount per Tablet Amit per baich
{mg) (wt. percent)

Compound A K salt! 434.4 50.0

(on free phenol basis) (400) (46.0)

microcrystalline cellulose (Avicel PH102) 112.9 13.0

lactose hydrous spray dried 26.06 3.0
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(mg) (wt. percent) Compound A K salt' 434.4 50.0 (on free phenol basis)
(400) (46.0) microcrystalline cellulose (Avicel PHI 02) 112.9 13.0 lactose
hydrous spray dried 26.06 3.0 -43 WO 2006/060712
wiZdékis69@5/043728 anhydrous dibasic calcium phosphatecigu8ods s 72s
F3PMC K4M 26.06 3.0 poloxamer 407 (micronized grade)2 173.8 20.0
sodium stearyl fumarate 8.69 1.0 magnesium stearate 13.03 1.50 1 Form
1 crystalline monopotassium salt of Compound A; conversion factor
=1.086. Obtained from BASF. Median particle size = 50 m. 5 Compressed
tablemﬁgﬁ tanatg éoc%lrgi éh%g thund Aoy gsfree phenol b@gbs were
prepar er compa tiort and tablet Compression process train.
Pold¥ , magnesium stearate, and <6 o(?é)m stearyl funrafate were
pre- mdwmd%?@ugﬂmeéaradﬂi No. 60 mé&skBsize screens #f.0
suceegsiastaasl themrhiended with all of thg ggher ingredients, @xcept for

the %g%&rﬁw@am@egnesium 10 stearate, iy, atterson-Kelly ggK)

No. 35 scrlegﬁrﬁ%‘es?ﬁétﬂ@?lE’BWB%‘ﬁfmﬁ}ﬁ%ig T RGP T ET

was then Bietrdsdli@Bher in the same PK blender for about 15-20

minutes. PhobigacdviastBasFolesdicampattckismsing@mieund Type TF
mini roller compactor at a roll pressure of 40 Kgf/cm2, roll speed of 3 rpm

nd screw spee flO 15p The resultln ébbon smllleg all
5guadro Comil fitts3 Wi aaéréa A AP é ’Qr?)%ﬁ

hol@la,ﬁei@@emm%rﬁéhﬁ’mﬁ@ym@ﬁ%qﬁén%%ymr@ﬁmmcms
1708aipnP oltennesuAlifignonmasiles wereithenddedidedstitly! Gubftrate were pre-
extragrad #0128 gl@@lgmaﬁ&qlaést@ k'%égl?s?zlé @ﬁ@%fﬁfﬁéégéi%}%ﬁ&%end
pro n e lu a ra swere tnen compresse
o tEL T oh gt A S TS
e et Ko
kilopoen dw=ti sevébeioough 950 Nesstesrsingsh ndesalrupl dgglosinptaskang the
modgivelTn3R8 hpraRebemtBeidediirile-ihe doregaimrspesificatiominachos

the M&Q'%‘cﬁﬁ%@%‘%ﬂ& roller compacted using a Freund Type TF mini roller
compactor at a roll pressure of 40 Kgfiem?2, roll speed of 3 rpm and screw speed of 10
15  rpm. The resulting ribbon was milled in a smali Quadro Comil fitted with a round
impeller, screen size 39R (i.e., round hole size 0.039 inches; approximately mesh size
No. 20} and operated at 1700 rpm. The resulting granules were then blended with
0.5% extragranular magnesium stearate in the PK. blender for 5 minutes to produce

the final blend. The lubricated granules were then compressed into tablets using a

20 rotary tablet press with plain oval shaped tooling at a compression force necessary to
achieve a tablet hardness of 16 to 20 kiloponds (i.e., 156.9 to 196.1 Newtons) as
measured by using a Key model HT-300 hardness tester.

While the foregoing specification teaches the principles of the present
25  invention, with examples provided for the purpose of illustration, the practice of the
invention encompasses all of the usual variations, adaptations and/or modifications
that come within the scope of the following claims.



25 invention, with examples provided for the purpose of illustration, the
practice of the invention encompasses all of the usual variations,
adaptations and/or modifications that come within the scope of the
following claims. -44 WHAT IS CLAIMED IS: 1. A anhydrous crystalline
potassium salt of Compound A, which is characterized by an X-ray
powder diffraction pattern obtained using copper K, radiation which

WH%o{nlgr'!ieg ﬁﬁ Xa es in degrees of 5.9, 20.0 and 20.6, wherein Compound

S *O"N_NH3C\WNOHF H3ICON~NINO H3C CH32.
The anhydrous crystalline potassium salt of Compound A according to
claim 1, which isxChaagietizes, RIBR G AYPAW IR Qﬁﬁaﬂ@mﬁ@%icﬁ is
ue

| sin er Ka radiation which comprises 20 values in,degrees
e D B B e TR b e
whidrogireistn sEUYRIUES Hdsrarag b crhirtd ,avayq?@rﬁswmfﬁ@r Cprpsetediseid of
formayaa differential scanning  calorimetry curve, obtained at a heating rate of

10 C/min in a closed cup under nitrogen, exhibiting a single endotherm
with a peak temperature of oat 279€. 45 4. The anhydrous crystalline

potassium salt of Ggmpoun A ing.fotny one lairis 1 to 3,
which is a r%o opgtassium sgiit. 5. pha} macwiﬁnws{ﬂon
comprising ‘af e‘f%g;g N |lindY potassiym salt of

[ e oﬂ:

Compound A as recited irlany ito 4 and a pharmaceutically
acceptable carrier. 6. Usé%ﬂga;rys&agine pBtassium salt of Compound A
according to any one of claims 1 to 4 in the preparation of a medicament,
for treating or prophylaxis of infection by HIV or for treating, prophylaxis of

or delaying the oeet o AIRR IR RIS SR LNF i una

according to claim 1, which is characterized by an X-ray powder diffraction pattern
obtained using copper K radiation which comprises 2® values in degrees of 5.9, 12.5,

20.0, 20.6 and 25.6.

3. The anhydrous crystalline potassium salt of Compound A
according to claim 2 , which is further characterized by a differential scanning
calorimetry curve, obtained at a heating rate of 10 °C/min in a closed cup under nitrogen

>

exhibiting a single endotherm with a peak temperature of about 279°C.
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4. The anhydrous crystalline potassium salt of Compound A
according to any one of claims 1 to 3, which 1s a monopotassium salt.

5. A pharmaceutical composition comprising an effective amount of a
crystaliine potassium salt of Compound A as recited in any one of claims 1 to 4 and a

pharmaceutically acceptable carrier.

6. Use of a crystalline potassium salt of Compound A according to
any one of claims 1 to 4 in the preparation of 2 medicament , for treating or prophylaxis
of infection by HIV or for treating, prophylaxis of or delaying the onset of AIDS in a
subject in need thereof,
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