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i ntegrase inhibitor, Conpound A as defined bel ow. The
present invention is also directed to pharnmaceutica
conpositions containing the salts and nethods for
using the salts. BACKGROUND OF THE | NVENTI ON The HTV
r ' ' ative agent for AIDS. The HTV-I
rgfﬁixﬁéﬂiﬁgfphgﬁwﬁgﬁﬁses the CD4 receptor (a 58 kDa
t rROEASSIIMARAIT OFeAN)HIVOINGEEGRASENHIBITOR ! | S,
through high-affinity interactions between the viral
envel ope gl ycoprotein (gp 120) and a specific region
of FIER® @BHATHLINYENGI®Nund in T-1ynphocytes and CD4 (+)
T-hel per cel h?e &K hven Ctﬁvn 18 lirBlted gﬁcgasl'ﬂ%%? salRQf 2 TRV

985 HV.in Ion 1's aracteri z

asiyiegtaserinhity t%e@‘i’léﬂom%éﬁ‘ detaned belo. onh)l/en@’Weﬁi Bwentim is also

t hitfected t@lg Hahtheaitical ¢d3|m1@@itloﬁa Boitginimt the Btsiad tf¥hods for using
r ogr essi ve i nduced destruction of the

patie
ﬁhﬁﬁg%systen1then | eads to increased susceptibility
to opportunlstlc i nfections, which eventually produces

dﬁfﬁﬁﬁ? Iated conpl ex).
char aR{ eri ze ngﬁmmﬁch as persistent
gener al i zed Thendharksiouiyus isyhe ¢amgative agaot fneAGDS. TbeEIV-1

f okl-onRd L}Jrflﬁﬁhff ubd tlfl tb4%c%§ﬁ) éﬁ BokDALAEMERbYe ﬁlfotélﬁbeto gain

retrowr INto a |1 S converte
Dmtrymo@ﬁ $-4 pﬁglhhlnghtaé@maft igterachions betweepthe vital ¢nvgme
ywpladt?arquﬁzool ahlalatspwﬁat: fogidh (ﬁ&ﬁ@@bﬁhcél%%tﬁ@ foundtiRe
ITe C n | O ve
i ttgegis Mt EpalBh Tt Selis CaflSi & Sty £l Jgs7. s0: 975-
sta8ps: HAE Slﬁhd‘:thz‘l i® ﬁha&a&t%ﬁ@ymmalsﬁﬁpﬂ’oﬁtaﬁb Ipeﬁ@irimlnﬁ&(dmﬂdw
t h%ﬂéw%ﬁ@%ﬁ&%@% de&}lg %¥ a%%cﬁ anV\f%th Cl ellol;}hedp §1entr %‘Pogresswe

near provira
c dviM- md(uc?d)dastrnqm@foftthﬂalmrem@e@nﬁthemadetormmmﬂ stigreptibility

prt@\() ke ﬁ%cﬁotﬁt %Qntﬁai;;, Igﬁésce% Sgﬁkﬁo&@%aued ARC

efou

tar
ﬁ&ﬁﬁsrp@teéfcoméexa éb,%raqtaweddwym&gmwch @8 a%xste@hweba}lzed
C Q&Ihphﬁien%h?tméver and weight loss, followed itself by full blown AIDS.

After entry of the retrovirus into 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

integrase, 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 at the host target site. The fourth step in the
process, repair synthesis of the resultant gap, may be accomplished by cellular
enzymes.

The compound N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methyl-1-
{[(5-methyl-1,3,4-oxadiazol-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:

-1-
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- 6- 0x0- 1, 6- di hydropyri m di ne-4-carboxam de
(hereinafter designated as "Conpound A'") is a potent

H V integrase inhibitor. The structure of Conpound A
is as follows: Conpound A Conpound A is disclosed in

I nternational Publication WO 03/ 035077. SUMVARY OF
THE | NVENTI ON The plrj_?%ent nvention is directed to

pot assi um sal ,

Compound pot Si d A are
S|gn|f| "§ EiLﬁlu € | Ner cegpared to the
free base, arfd on crys&talNineJfforni (i déntified herein
as Form 1) has exby ﬁi ée i, mproged phar macoki netics in
ani ml nodels over TR e base. It is furthEompotedA
that attenpts to prepare a crystalline Na salt of

Conpound A @Mﬁp&ﬁ@% HWNH4656:88 B MborndtRonHl Pﬁlﬂ&a@&ﬂ Moi n
ar{gbﬁgz(?s terial. The present invention also

in ‘hods of using the Conmpound A salts for
inhibiting HHV integrase, for treating or prophylaxis
of o Hl Vs | o treating, prophylaxis of, or
déﬁ%%%ﬁgﬁg%wqi . The foregoi ng enbodi nents
and ot her enfthegiresent inyerd®pet disecaadtofpetdssinassalis, gahtécularly

pre F}fs?a”lténéaﬁl‘rg ;Heﬂn foruﬁdat ﬂ?ernpoftéggmiegang of @rohg)%gnd R L
eﬁmpﬁc‘@gt y mwe syl dewater a@mﬁaredsrq the ﬁ@EQ@m &r] o apstalline
THEPRAWHNES Hetedh hE€Fdimi §) Hl %xasbft@d/mmwe'a“ Wi b AGiein

pattern for the potassiumsalt o oundAas
prapagl 1pdels %@mﬁﬁ@e asq:.%m%ﬂber.r@t atrstemply 9Prengre a
t heyspolirgsiNh st sfCémpdurdorhey BbeRuasucpéssdreshltifp only in
Exarggée 2. Fl%re 3 is the X-ray powder diffraction
IH’ pot assium salt of Conpound A as
prepar ed i n Thepngsent idverfiogaise idclidestoeth@BOfasimgaehd Gompound A

t RenPRE ﬁﬁﬁﬂiﬂﬂé Zial tintgéragg? %(%%ﬂn@o?ﬁrophylaxis of HIV infection, and for
treating, prophylaxis of, or delaying the onset of AIDS.

The foregoing embodiments and other embodiments, aspects and
features of the present invention 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
of Compound A as prepared in Example 2.

Figure 2 is the DSC curve for the potassium salt of Compound A as
prepared in Example 2.

Figure 3 is the X-ray powder diffraction pattern for the potassium salt
of Compound A as prepared in Example 4.

Figure 4 is the DSC curve for the potassium salt of Compound A as
prepared in Example 4.
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contai ning the salts and nethods of using the salts
The Conpound A potassium salts and pharnmaceuti cal
conpositions containing the salts are useful for

i nhibiting HTV integrase, prophylaxis of infection by

R e T G
adul ts, chi |Tiegmesent m&mMroﬁdbsapdtmg}mmmﬁgfﬂto?gfound A,
P RSB 58l A s B R0 L D
i el,(énmlgpundlﬁ petassium ﬁaltmdtphalmaceamqah gOrapwﬂdmsrcan‘@anng
Ofth§ LA & @efd'[lgéf 1h15hfbﬁ 19V 1r€égg:n§§ l??ﬁluﬁ?ﬁg Bf]mfectlon b

synpt.onati c. an mat i c pot enti I

exXpratng mfecioppy. @fieléwa EpheonspRiAR S prophylaxiser AIDS, and
Cargachd ATAS ; &ﬁ@td@lh@bﬁﬂ&@ﬂbt ¥t ODBaShnE &mséﬁt&fﬁw‘s of

t hi s ha’;]vent %Tgt? S égﬁ%éﬁl?géérp |]n!! eCt(I) @feﬁgon by

b|I‘ﬂ6’dlStdBﬁn3f asan«dndmg)dmh angkémitéd bpdyatiﬂgl.a whle rmgeaﬁ" states of
at |

G ER o AP PARE, Bt SRS elPmiRiaf aaf o kor

ugeteniial expasura gellY hEengsample, @otassiupoabisef Gompairtd Afnd

or. ARC |%&ﬁi?€/§}§03|ﬂtﬂ|§§ghdii§defgltﬁg lﬂ_‘ue%)ﬁslégp%ﬂ%‘rﬁgieﬂrm #a@r?g

adhieeNuby HEG ptern sappeste exposie ORI By dablood transfusion,

t keeapke st b@lyFluidd, Ibﬁé:ﬂl@béiéerﬁﬂﬁie@&lb Rck apwﬁpo@ﬁ&tts Paent
Qne or .nNof e

oL sitbe Pl Rns i an0S o aidh bopen ob wehaee
ddkertpy; i.he a posgencelt of Cbﬂn‘pfoumd Arvas be ﬁsecist? areht Ifm\lq lil’[\fection
k ' i bi tor

: wl, ggﬂk@ Eﬁ—fﬁ/ % % ﬂ:ﬁé&‘ e\kl%q[sg g{rae.lgoa(P acglﬁeveﬁ ng?tgg%ble
i Aewels g 9@\@9@@1}&1 ﬂmramq:sc(h gsttherapies eraplefieg knswo pratbaszed
b)frﬂﬁﬁi@&gm %H&nétmne\gfﬂé@ﬁe o grel'lé‘r?) er@%rgé)ﬁjﬁgcéﬁ afe @

ote I nhi bitor. trans assa
Fﬁ“ﬁ&d ang, theg affhsnu@ @9@6&9 thesrooeame 9 HIlvfdwﬁ@nm gesigtant to
ha}sela{os@llamofsound to be active in an assay for the

conduct ed | § BEEUPG A nu RSy A Vaptearase, BPBBOsKd has been

Adestkd iBah iniS#adedialibitish asddA6-whi€l0strand transfer is catalyzed by
recombinant integrase, and has been found to be a potent inhibitor. The strand
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-lymphoid 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 K¢] and K2 radiation) which comprises 20
-3



An enbodi nent of the present invention is a
crystalline potassiumsalt of Conpound A Another
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-crystalline potassiumsalt of Conmpound A. Still

anot her enbodi nent of the present invention is an
anhydrous crystalline potassiumsalt of Conpound A

which is a Form 1 crystalline pot aSSI um sal t of

Co ound A, _wherein th sal t i.zed

byals &era5tlosoRpeat 2 ¥4 SRR W?Fétofé 2@@ 206 Jappgspect of
C gigp eibldintead itlhd F&th ( bryetalhrre qﬁtarsadmas‘alt@m Coaipoard Asis a

¢ Qﬂﬁh&@ﬁééa %lﬁ %lell E)Ké'ovg'de‘?rd eﬁf 61%}153& 19% c%rsper Kq

conpri sés ons at
degligzmn wlﬁlcli c&npﬁﬁhsaeavujlu@(in Gegrbes &irb. 49365 2065 26.hiasd 25.6. In

e%&ﬂé{%ﬁg:t otfﬁﬁ grﬂﬁ&@tn]neﬁ{ Rkl ﬁ@r;z?[gﬁl‘ﬁé % %/% o?"ﬁotmﬁ)tlmd Alisas

haracterized by an X-Tay
d pflgrnaﬂy dofhnqglarrtae defiessria rrhﬁe@reg@irrggasw@peénd ﬂ«uah¢ra¢harat:ﬁe@ﬁed bya
‘Maif?éi‘erﬁfa‘frﬁ’éa!nﬁﬁlé Al oﬁﬁ%@ 86a Blating Qzﬁce 5218°C/minina

20 6 d 25. 6. h t of
eﬁjé’é nHJémg%‘?»r??JPn 8&&2&} spgle Ga q%‘l:eg‘aorﬂt%fl PedqisEpRERture of
]/c’-\abéutag 9€G§ I Ei S’tﬁll dmﬂrégﬁrpaad%mms aﬁlbﬁefnitld’me thé gorttr)ﬂi’l(ii crystalline K salt
ore an u er.,C crterl| Ze .
| SRR RER atR el DEmel OF B8 bR ARE shée pndiis further
heharacvtgnzealtas befngle():n@iapotassmmasaﬁl dhedr onnrl anystidline potassium salt
k
[ ot (OB X N0 kB CE%? PO GrafBoy W%ﬁ@s@‘%& of
t IR PHGS{E-2-» {IHBIO¥E angiﬁ% } inatsan épgs aP ?ﬂé{g to

o@@@@hg;gg&fséned or as defined in either of the
precedi ng aspects ﬁg IS f rther characterized a]il
being a rmn q“ﬁ quﬁﬁtﬁ?ﬁen@%ﬁ gf1yptakkine potassium

p@&l?ﬁﬁ@dﬂp&@}d %pfvhr@ﬂ rsomuytﬂatéd b@StgﬁiﬁaIK) bdle ctr(lssunermmr

ora | oa | ang. | [ov.e ar coKlLneyl .
(mgofingt T, Ritoseh e B AR e PUTETRRRY g0t crystaline
r @bau‘ssma sald o€Oppomat A, pheresethe Rnoh Berlt éndhadicteeized by an X-ray

t ?»8wﬁére<§ﬁrﬂct1bﬂ }’)Qﬂ%rh @Btair&d%sﬁlg)é%%ﬁér|K0[11%dfa%ﬁ$\§ﬁélf%%§}irises 20
ound A, is a rated crystalline K sal

| vakies Inf degress né? 9e ha"b& @ndn%ﬁhﬁ In preasppelrafiteig epwbpdipagnt,jtheForm 2
p@?}%&ﬂiﬂé‘ﬁd’@%ﬁﬁlﬁi ﬁltabf @ﬁﬁﬂo%nﬂ Wdfs %h@rgct%fli’e?ﬁﬂj dd X&8a powder

m.2
P RS AR o fhineP UROL ekt KRR PHED SBfes D Yalues in
pdtireedofohd, a1|3r$d5l7§124lg £EBIE3. Ifanbe@i aspecrvMiis @ﬂlbodlment the

c LSes | ues ol de s of 7.9,..1
| EJTgrﬂ EXYo] é%&‘% sphhiog 8%’88?@5&? as pyginglly ‘i‘%ﬁg‘eg BF adetitod in the
c fysg@hg nspecp ehdfisthencleadderoked 655 aplifierdntfl issanning calorimetry
c ch )
'E@R/% lgarhéc?gt epP(eaﬁH% ?&tr{(g%” 1 d; ﬁ 1r9'é é&?géﬁ&i@gﬂld?ﬁiﬁggé
Vgx]ubgmgrtwo 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

4.



degrees of 7.9, 13.8, 15.7, 24.5, and 31.5. In another
aspect of this enbodinent, the Form2 crystalline K
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defined in the foregoing aspect, and further
characterized by a differential scanning calorinetry
curve, obtained at a heating rate of 10 Cmn in a
cl osed cup under nitrogen, exhibiting two broad
endot herms _wi fh peak tenperatures_.of about 1460C and
i imbodi

23{15’@11@#11& dgfipggd %hﬂ’v§ REppSEE HEMHO ﬁogg@@gp@ ments or

t g hlﬁhnanﬂﬂEdgfﬁﬁaxQMecﬁﬁeﬁent i nvention

i ncl udes p maceut j ca 0Si t{ QNS .CO

s oot SR i B b AR AR Bt Bppinations of @)

almwshasemml&eftcmnpduhd |Anam'rygmfﬂlytd¢ﬁnécbalug@|0m gs set forth in any of
tr%u en%ocﬁﬁlgﬁtg %)E a%gts And Bﬁra%aa‘ﬁﬁ%f\ﬁ elln¥ selected from the

accep

carrier. resent ‘i nvention
i rEuRiessisting ABIEY anteviral agﬁm% snmusaRodHpioRs, eadrpnti-gdective

t hi%elfﬁﬁ qgﬁé}&lnﬁﬁéj@of?lﬁom%‘bd]@arﬂ tﬁ@ﬁlﬁﬁﬂw@g@lﬁla}e @cfch employed in

RN SR AN S AN S A R

p hﬁtraﬂtﬁgl g 1h3is @Fﬁg@iu@b E‘? HI&, bi ?ﬁ trelél'th% , Prophelakis of, or delaying
ent| ncl u ceutl ca

(e ahsbe %@E? 0 e P T e Bl 08 e

d qfutasgldnﬁdai:t\oé G;omnmmnd @t arfdomt a!mtuhﬂ\éagenbﬁvhiches fup pgigoiah selected

ggf k‘l{ggé}?&p &, s%ﬁﬁg 6F BIret gotéésle %nlﬁﬁtcﬁ?t H¥1BGRPHTV reverse

rrom roup on3| S ant1viral
ademseriptasminitibiterd @ncénmlgomtﬂﬂl\émwew freeseriplase Efehitoss.
wherein the @M@&t&a&&ﬂlhat%%ﬂtﬁ@p@wn& uk!leh‘u&g@ RL a

S8 ST PR, SR el sgem e

; Qidn?ﬁleﬁfdd%p&ﬁtebf (ﬁﬂbgétﬁéﬂ @1d0&fvhdﬂtfdﬁﬁtﬂs&?edﬂ%eﬁﬂahély, thie actlve
or trea . _PLO axi s n e

opofinis i ba R R Har e RlAREREre e, o 2Ry When

c chbactbeicompoinmtsl anel edrainpitred gigaties @ithergfer &mpmuractyp\lcally ina

: :})glr%ﬁ'{l‘%c%ﬂﬁéal %I}{E@g&@t %M%g ‘8;9} lBﬂx 8 pARbEY Eﬁl@l n%ﬁ@%?ﬁlgg (e.g., an

e group onsi rotease
nadmxigreeighel eorponnds petienally izgheding praeianpigtexpipicpts or they can

angd ipugleas b&ﬁ J;H Yoﬂse(u ?r %ﬁcép’éﬁl&@@ cbRibas 8o YRR PP coftaining

phar nraceutl cal nbi nat’i on present jnvent
(jong of the 3§8Y%§%IPB?HI§1§P{1 e?tl@a}hb e%ar lﬂowxem%ht&ﬁn be
wﬁahk@@@&@fheaef tephatélpgent ) can bg adm ni st ered

n adm ni,ste

separately, e debGeed b aHESRGR BuRyihdfce te following
concurrent| yapr oA ndhtliddeofarsating oegropleylaxis of HIV infection in a
al sﬁlﬁfe@ﬁh‘%'eé{é them?,nwhich 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 in need

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 salt of Compound A.
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conposition (e.g., an adm xture of the conpounds
optionally including one or nore excipients) or they
can be in separate conpositions (e.g., encapsul ated
conmposi tions respectively containing one of the active

compounds and optional |y, on e exci pi ent t.hat
can be packéfed @tbﬁ@pfgylebg ﬁgYét} Waﬁlﬁéfsu%}ectmneed

eTHRAMI PRILS c&ﬁpﬁi@:@ alin@ageting vBe bilgect an effodivetangunt of a
fol | ow ngl éﬁ& A rreth d of treating or prophylaxis of
HPRFATSHB el ‘i’rﬁp% ject in need thereof, which

c on‘pr i ses a@yi ni atmethod of tredting csqvtq;ﬂwtaxwmféﬂﬁ/emfecuen ina
? &eq i Ilee% t{fc%&?ts %ﬂ:@ c%ﬁphs&acﬁﬁﬂﬁ?eﬂﬂ t()Athe(sm)%e@t d‘ret hod

e onse a su
t pmrmaf:@uumh eomposition icomprisingian |eﬁf:@tmerﬁg1q1mt @ﬁ@p@aﬁ}% galt of

a@o&kt)ﬁ&e% NG UihacRfitidlR ket of Conpound A

of treating prophyl axi s | DS
subj ect in Heed Pregtbed of 3?4%4%% ?té’ésﬁbéArﬁlﬁl EJQPH Ifgeed
t thetdde, @Mbh @ ﬁiés @ﬁlfnﬁﬁ@tbﬁ@ e Biibjedt aphpohRsatidaivaapbsition

of Co fJnh it H V.int egrase
| Forpiipg kg st %a?t A Sripprupd A'andd
aﬂharmwm&rca]ﬂ]gadcepwhle cantqrect an effective am)unt of a

potass L SEhL o HREBEUR GedlingordbIELICT Asl heAbdtin

prophyl a
t n@adetbcreommcrh mrmxsﬁis,@chn@mrmgst@ &l 9G] QCba phasmactijtical

i tild SRoGAHR G forew d
R N e

ph@hﬁ‘ﬁ@éﬁ‘ﬂtl‘?@ pSeeH@BeRHMe carrier. (f) A method of
?el aying t h@l)OnSth@ﬂhoAbDﬁgmmulﬁg BV jig6frasdines@bject in need
conpri ses a 0t
- Dt e B e e O r s Bt b pEca fbosition
amupﬁsmg amcfiattias mrm»mw.sdl a pasdssiDompbnfColnarnd A and a
%@gsﬂ}caﬁ Léc%%tgﬁl%%ﬁ{r?e?l e carrier. (g) A nethod of

axis of AIDS in a subject in need

t her eof , whiligh cdhpmethns afdai ori(b) e (cher (dd wheseis il patassium
asghaf @&ﬁﬁ&lﬂd%‘ ks 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 salt and the anti-HIV agent are each
employed in an amount that renders the combination effective in said method.

G 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 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
amount that renders the combination effective in said method.

(k)  The method of () or (f) or (g) or (h), 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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-integrase in a subject in need thereof, which

conprises adm nistering to the subject a
phar maceuti cal conposition conprising an effective
anount of a potassiumsalt of Conpound A and a

pharmaceutical]ly accept, carrier The. nmet hod of
(AjomgoupgA Kysaltapd ghe a0f aﬁ 5 e@ﬂé&aﬁlpagﬂfﬁm amgupt that

ofrerfa@fmﬁya@lmlemlaﬁo@sﬂfedmwsﬁxesmmethodonbu nation with at
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mellVaeotepsd) 1nm1p@torse neogudeoside) HW reviyse gengegiptase inhifitors and
Nﬁﬁa%bﬁdé H@v 9@&&&%&@& ste b EAEPREGEinALE Sompound A K salt and
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a't‘t’cﬁgﬁémh{i% p&lxﬁ g%ﬁ %esefﬂ%ﬁl)lﬂ%&lk ?F h%f\faﬁf(iﬁ% éﬁﬁbd({?%ﬁﬁt's dnd

whaspestsrieserebedispyceut i cal conposition conprising the

Compound A K1RalrésehfindéifoRiafogh@ddésh g&m@hﬁa&auﬂ;f Mhbund A
at | east one anti-HIV agent lsgl ect ed

romthe
c G hesresegt B e asg Dafr H¥h P RfeHie 45 2 MAHATEIFE PR RGBT Gl for use
angl tieré drm(ﬁfdﬂa\/rﬁecﬁ%ﬂérﬁ foxﬂﬂ@)’@hibﬂiW@beP(bKtreatmg or

st R PSR aRIBLEHE e e o

mef AdDS. (1 }heFhesaspthh ﬁhbmpbu(léA Knsal( b the presgit invenGiop can
V“BﬁpSﬁzﬁlg‘l& egﬂilé‘*é&ﬁiﬁ%% %% ﬁoxg %@%3‘%.‘0% H@gﬁgﬁggﬁ' g&né %Lﬁected

atfrdne HEY agtiviralmepnts.reati-infetive agentse prspinimunanesslaiersup

C @shoRiithBs Of tHabudRs RlcRRARAhd fdek Rl [uaf §escﬁ9é?i’ \K}h%'rlal?ﬁﬁé f&tassium
H 'V reverse tcignscrl pt age I nhi a tors nuc| eosi de

HISYt pEGempeuRt 4 rauloysddageingnp Sy padt as set forth in
Corip 00 Arikuséhbodii@nts Aad aiﬁebwdegdnbag @bdvear e each

enployed in R Bro%rersos%r p}elﬂa%sngrae grgfs?caﬁlnié If)gtacs:sci)unlg saff tof 8Qmp0und A

alternatively referred to herein as "Process P1" or the "P1 process") comprises:
p p

(A1-1) mixing an aqueous 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 Compound A and optidnally filtering the solution; and (A1-2) seeding the
solution formed in Step Al-1 and optionally diluting the seeded solution with a
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 dialkyl sulfoxide and an alkanenitrile; and (B1-2)
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effective in said nethod. Additional enbodi nents of
the invention include the nethods set forth in (a)-(1)

wa@bwemeo7eher ei n t he potassi um salt of ConpoundP@I/US2005/043728
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enpl oyed therein is a Conmpound A potassiumsalt as set
forth in one of the various enbodi nents and aspects
descri bed above. The present invention also includes a
pot assi um salt of Conpound A of the present invention

{2 en oS sofblink o £ Bttt atoP e St b of fep B1-1:

(apdinhibiting HTV integrase, (b) treating or

prophyl axi s (8{1 ' r&%g gg ltl?ense@fec{_g%ﬂ{ltlo%rre{uﬁ?é ﬁ?@t@}?}%l -2 or from

prop ]gl axi s e onse
Ligeto, provide Gergpptiald n¢\p¢¢assann sdlf of Gemprwrleht

|nvent| on caf) Pk %@L bYhe®1 eg_e/sfé e@@gggfﬁggbly

with one or nore ant gnts sel e
arfPduced Witlyegitadion fngs smmné tive agents, and

l nmunonodul &oise: ungosbml mfﬁﬂfé@somblﬁ@eﬁ Svakk? @Ad kbl WlRhol (e.g.
R S SR A8 g U EAREEs b3y o
patmheh—wmnesmﬁxms Aeebrdingly the Compeound Atdieohobfriated Snixture
S d abqv A s far
AR St PSP F O BERE R5F AL R OB e
( anveouahadey éh;rmge?tep Addll, the brse edantsagth the shieded Pompowrd A
t rEE@nve:‘?ihnéJirt BE@RK dalC UHREH R ‘?eclatn(e'ﬂ' %1!1126 s‘&lﬁﬁl@ﬂl 88 aROHENY Frer

solution of a otaSS|um ase Wt a mxture conp r|3|n?
CHHPBILHES Are%t@é whaghthg shaydypigayia trapylonpedsintymsiativgly clear
]t @iilﬁb(ﬂulb@'ﬁlt"ﬁi dte_QﬂT tef oﬁﬁgﬁﬁl(ﬁlﬂﬂtleﬁq asle d{S’F&tleﬁ% kdmove any

| eri e sa n; an
i s ettt Clinp s A dlom P BRgn PRl o tigy the

tlseluﬁemﬂadr&csh@n@n with a second anount of the

al cohol ; or eedi t. C r. in . ;
Corpound A Segupd 2R MR epCR TRk Sl oy which vl
s eltevately resubiin ﬁhvefogm@tupl et ddast Somg fotheadeh;abd gentilée K salt. It

ZLI @frafegread@g@év@/ ko &% p R ;ln%ﬁgfln%ﬁ’e@&hﬁ&ﬁrd AvWH& \kfﬁldafford a

tertiar

hlghbawz»yx-ﬁa}mﬂdusa%}wén oh e K saly ppan gomanletinn offbe addition of

alaqlaema bideiih StepaliTl 1 (8Bd p2bateBdind hodHMERSut ?@d Midr@falBhe K salt
#é %‘sasmmbas to the aeeded m xture of S Bl-1:

PIEGE (Y FHeAEAPE8d sol ution resulting from
Step Al-2 ofThépamose of the optional dilution with the alcohol in Step A1-2 is to

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

The alcohol employed in Step A1-1 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 so as to bring Compound A and the potassium
base into contact and permit the crystallization of the desired K salt of Compound A.
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 K salt of Compound A. Alcohols suitable for use in Step Al-1 include alkyl
alcohols and cycloalkyl alcohols, such as C1-g alkyl alcohols and C4-¢ cycloalkyl
alcohols. Suitable alcohols include, for example, methanol, ethanol, propanol,
isopropanol, cyclobutanol, and cyclopentanol. In one embodiment, the alcohol is a
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Step B1-2, to provide the crystalline potassiumsalt
of Conpound A. AUof the steps of the Pl process are

wopisoeEhl y but preferably conducted wth agit BCT/O82005/043728
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(e.g., stirring). Conpound A has limted solubility in
water and in the al cohol (e.g., ethanol) and

accordi ngly Conpound A can be difficult to dissolve
conpletely in the al cohol-water m xture. Accordingly,

t Co nd A-al cohol -wat er m xt ur |l oyed in Ste

s RUBT IR0} M St ohtp Giaghsr g oo RS Mgl r Sibol. A

gqjﬂéﬂeﬁ@@alt%hdl!i’?rh@t@ﬁﬁﬁé?ﬁblaﬁs cthatiding Step Al -1, t,the »

ase reacts e slurrie pQuUN converting i

to the K salthe Qumsqleent squyggﬁgﬁa%@ & by hafpeenated

t :‘aﬂcaab,Cdih]ﬂa:bfl- Miﬁltrsi‘dii_ahfoszalkme, axlia ettes ot diethfeT, \t\ﬂilalkj?llamh&, tertiary

sl ur.r I ca s tran nto a L el ati.ve

o SR ERrigtadek. abARRLALERE S Cinlaf it er the

f icondigiphoemploy&t ispn ie-liquidphase.rie nlaneicaltyyinaridingswil hdissolve,

or I iavat f j .

Creuien ddt ol TR MIndA LA Bing Colfodls Ao bltassium

bashistogaadt anspapitthe prystalligation abthsdesiaddh sglf pf Compound A.

;J:;Itﬂe?ﬂy_ﬁbédds&@@yft%le ngahi&esomhfl@b' temstf Aainx%lﬁaﬁﬁoﬁ@r@e&ﬁg will

eSired crystalline K.salf. i referr.ed,

h ?P%u%‘%récws %ﬂsﬁﬁfﬂﬁ? Oﬁwlwﬁﬁﬁaowtm%ﬂlww

afeirpieyed, fricubinpem?mer Thamintateadn $>fej fiok bmn;ﬂé,bat dvduttonsalvwhich

upon._conpl etian i on ueous base in ..

SRR AT AheRiclh A B 1 B oBlonPURRAP oPEG il fh yich some

cppstical (fromemiha 40 majarbef Coreppumics semaaswidissobsed niSpad. solvents

- . - ) . : ) :

! Y6 g £ADCa Glork e, Sib SRADIE) tibicAly Wrkdhohifen? ETmpound

t He (e yHesalveiessentighy ¢} of the Gempgund 4) fer the eopceptrafigns of

SR N gnd thdehthedba@RBhs fyPRALL BmpRYyEd in JitBe BAL L obRdissolved
| oyed m@eg&ﬁ: -1 can .he any.al cohol 1V\/m C und(ar..
n&%w&pﬁ e Bl @ygwreivg PIEHLY §9 Ja{ﬂ 3P 115( ringa dition of the

chquémalbaye inrs¢n B1-arhdwibdeqoéralyadither, crstalfies dr, reatait @rsolution as

ditﬁ?ﬁrssaﬁ. Conpound A so as to bring Conpound A and the

p

otassium base into contact and permt the
cryst al | i zatTherorgdnic $odvené si Brep Bd -5 &l alsootfypiCalipponenid which

ke ) o . : .
i R AR it iR Bl P Hon dBph B B0 SRR A0 I 30s to
t ¢Higrbeendéions denoratin for sy epllisatioy ofithe K salt of Compound A.
crystal | i zatRphesitative examples of solvents suitable for use in Step B1-1
include carbon tetrachloride, chloroform, methylene chloride, 1,2-dichloroethane,

1,1,2-trichloroethane, 1,1,2,2-tetrachloroethane, ethyl ether, MTBE, THF, dioxane,
1,2-dimethoxyethane, triethylamine, tri-n-propylamine, diethylisopropylamine,

I
e

diisopropylethylamine, DMF, DMAC, N-methylpyrrolidone, N-ethylpyrrolidone,
DMSO, acetonitrile, and propionitrile.

An embodiment of Process P1 is the process as originally set forth
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 -O-C1-4 alkyl
groups (which are the same or different), a C4-Cg cyclic ether or diether, a tri-(C1-4



the K salt of Conmpound A. Al cohols suitable for use in
Step Al -1 include al kyl al cohols and cycl oal kyl

wa@bk@ehai7s2 such as C\ - al kyl al cohol s and C4_6PCT/US2005/043728
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cycl oal kyl al cohols. Suitable al cohols include, for

exanpl e, nmet hanol, ethanol, propanol, isopropanol,
cycl obutanol, and cycl opentanol. In one embodi nent,
the al cohol is aC 4 aIkyI al cohol . I n anot her

i nent, _the I coh nmet ano A )
ALy DR, AN Gkt et NACEE RllrbPyreatiione, a
gﬁ?@@j 8 a?@(}yuﬁﬂm@d’,ﬂ@k @m]d%l, lllk&hﬁ;ﬁxnﬁ -1 can be z;ny
al ogenat ed_al kane t her
cyclic ethef arot%qr@n%@%m%w ?R‘&gla‘é‘&sﬂ en’t%’%‘/@ léﬁei}‘n Step B1-1 is
aam@utrm: qir&fpibﬂmle of HEODBIF, ﬂlm@ylalsmbﬁh?}plyﬂﬁhd@ﬁ or
ni tri r t.h tions e
N EREDybfice s Bret PR RUGR b s B po T R e S rovee
di ssol ve, sﬂ“hpputzissmndiamemlulswmét@aﬁcﬂadwm&@p Bo-2amiitaloly

o PR by B de BB S BB Yl G B, or
oPO’@SﬁmﬁD atkgxple. ‘ﬂHﬂ@ teriy Slogaghiusy éﬁk@iléff" refees toragmipssium salt of an
s alkyEaltoHod PRl potadsivth aikokRleds hudtablyths esltlbMgCydd dlkyl alcohol (i.c.,

u%%fgﬁg&ﬁ% ) %rﬁfg g@&éﬁﬁfa’t ho'lg%aeélé%%liﬂ\éﬁ%gglh eSultable

”pksﬁablsﬁﬁn%ﬁ@)xh%s idclidegfor Imiuﬁpleﬁ,r])(ﬁ@ésu&m ﬁfa:thdihdhtlp@tbssmm ethoxide,
0

S BPREEn SPom R R S FRS DS OBo P P Thehldy! Process

t ms tha pn:rc):ssca‘s ofigimatiy set f8rth ebmsierts as netifeblinve grec&bngembodiment,

Qll}ﬁ, t
t y pl c A I ﬁogpo’tas Qalk&ﬁgé f%n Ty jeﬁ in ggé:) A@?q 8 cohol has the
dsasoliel eeat thy Iallgﬁxaiqbagﬁf, igpd ¥gd ‘mﬂa KiGMe, EtOH is

CoRpRIYEd %ﬂh‘K’@E@fi P?QPEHQ Hﬁiﬂl Wijth%%ﬁluﬁn@oﬁr@%haé @hé so forth.
typrcally e[&% qyed hg ol ved
A'in the B Anojhexembad lmerl Brsalil ys B6 profess SRR G st

d Wc{)ﬂmﬂoo&é t@t b4 &¥0 tfcﬁfh inhep réctﬁﬁdﬁ@w&nl I todsgentnwhtrein tB3 pdtagsidin base
subsequen i.the

S Srphek e A g SRR bRt kO RO Apd Rafy’ fan
alalspmgf (lyflpt?xs&hibpdmmt,i thcta phtassurCoapas KOHA has a hi gher

Co affor o cOappRaimths (¢ &£ KoM Lt REBAO ed1n 89 piborion
ofwithirespecistal Gorgfougd dpwhish rwultR@pﬂlé §@maélor1\p§ ableastspas of the

ofdeﬁféh\{a%fgsﬁmataatta bml@ bhRcat$8itdbly B £R1eBlin bn hAGIMAR a range of
carbon-tetrach]orid %{ﬂoroform yl ene chl orjde

1 Ironyahont 841 deeheif S, eqflv ents Rey P%HV%JF@&QI%@OUH A The Base is
1 t}ﬂf)u?a,ll?'aﬂ@éd’ achirep@ebh améch, atdey theadeh@ion MWRBEond &hployed (e.g.,

di ox
e%ipergdlre degree of agitation, etc.), will permit conversion of at least a major

y—

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
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 0.90 to about 0.98 equivalent)
per equivalent of Compound A.
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1, 2-di mret hoxyet hane, triethylamne, tri-n-propylam ne,
di et hyl i sopropyl am ne, dii sopropyl et hyl am ne, DV,

worMae e HIet hyl pyrrol i done, N-ethyl pyrrol i donePCDNVSID05/043728
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acetonitrile, and propionitrile. An enbodi nent of
Process Pl is the process as originally set forth
above, wherein the organic solvent enployed in Step
Bl-1 is a G-8 linear or branched hal ogenat ed al kane,

G al Ny AR Emonl 0RO S HRORRANED A of STEp B1-2

Sinsdhl Wt ﬁﬁildé/iotr Bssﬁ%@t% tk@c@fsteﬂhi‘dtﬂéwofg{dﬂwﬁec( wpstalinaf@m of
sane r.en

o Sewepne &% stk Ry Sl o {%ﬂ‘ﬁypwaﬂy ot

3bmplo)5re&ismﬁekmby yarelvd wenimally éﬁctﬁea:h induyipg or e$sistioge, a

| - . a

B AP Rotih N HelE, el oo fha b R b bfean) ot

SemploBbd, Ibecaisaitas whasteful pémat@mb |62§¢ﬁef1m|glth€ anppymt ngmssary for
tln:g'cﬁurgi aBbh! %cbcqg{h%ly, ‘?ﬁe g Eﬂr)(ﬂa%é Qh’tagﬁﬂ% enhplofed in an

|nent sol vent cetqnitrl
NAROUTHE agenassd iliom %}%i%lé @rﬁa a5y d O 2 ? on} abgut g%etﬁ about
B1o vt %) Baaéd on GeRiEIE @S Q@ﬁtp@aﬁd Amergy droqw %Qnealﬂ@tl agsifysad is

b t m bi t
PRBED AL DD & S RORILr G B AT ] ap gmgunt ina
P edrigs i fomsablotit bo Muaﬁ kzxyl% dasaha] the Wedghp of Eesipormd A.
a: kox' de ' S Pt tAqg{ ¥nd %T %&J %tﬁ% 1??1%%%165 F&ﬁl beaéo ﬁ@&!ﬁd over a
t mdeswmpemtura r@geAwbﬁrmw thetespewsture Son $tapind - %@ﬁ SR lera is such
alke i gduhdaliy gﬁublf:% B4R 'mé?ﬁ’&rﬁ‘%ﬁé %ﬁ@-tcbﬂﬁéirﬁjﬁg seeded

pot assi um et hoxi de, potassi um pr opoxi de’ ,and st um
| solghopeks FREb s PrEHIO NG e B3t Tomaaave aflé ot fud B ghyStaine
PEAIESSCopordid Aidalldagt petiallyoimbblubleqy theahedidms @aclﬁ sep s suitably

RO 8 Ry Ban privageal s phou S Bpd BB GRS bRy
Z am:afg&’tdd)alt agefrmptmata& ih heamdekafXrabe albag &0 to alBaut SG?éIJ_and $ more
gppéca\f con dlcrt]ed{%n% rflgérgﬁ'ré . aelgﬂéé)gﬁgoﬁgﬂaf)&t ?%{S) gbé%???(e.g.,

SS1 UM i SOPT OpoOXI
Arﬁl@trhévoue%wabwh%%}) Process Pl is the process as

originally %éiﬁ%fh @t&g(ﬁ d&hb@%oﬁ(ﬁlcté‘doitﬁﬂyteﬁl@rature which

CigRo e gﬁf@@l@}a ORineidepperaEe TP ph TOBMIAK sal. Step C1

K@RiitaBRGoli@¥dted 4t t%ﬂip@ﬁﬁ@@in Man@&bﬁﬁ@ﬁbbd&t@lﬁtaboﬁﬂ”@ﬁc is

pot a@illyg:?ﬁq?@eéioat aﬁergnva%?% po}{aggséfj f??) ls)out(O to%bbutlgg‘?gl (e.g.,
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, A1-2 and C1 or
Steps B1-1, B1-2 and C1 are all conducted in the same temperature range. In an
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
C1 is conducted at a lower temperature. In an aspect of this embodiment, Steps A1-1
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with respect to Conmpound A which results in the
formation of at |east sone of the desired potassium

W@ 206/0607Tne base can suitably be added in an anPCRUS1005/643728
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range of from about 0.1 to about 3 equival ents per
equi val ent of Conpound A. The base is typically added
in a proportion which, under the reaction conditions
enpl oyed (e.g., tenperature, degree of agitation,

GribinE or Siehs Blot e hls 5o oot ade Rt « range of

deﬁ?dxﬁ aBow2tto aBbie 309 (e0f 4 %ma;%utazﬁmralb&étoz‘s:@%ﬁdm Clis
ormation o C Jhere

{ eigided sleslpsr&ﬁvm SrpB R B b Bk Ea0t 1K gfom sbout

r é)sllorabout 109€).| Inembthef aspectwd itisis embpdisent,iStepsiAl-1 and Al1-2 or

AC ! ZEI%TI? 20T Qre%gcﬁjwnﬁ cg/tgc‘fgt aﬁéﬁﬂ)‘éﬁ%ﬁa% arange of fromt about 20

n the base IS I ca
A Ao AU 2. Fom AbBLR0 © DOV £ G i caiesicdat a

petémﬁ&ﬂhﬂ@ineﬁfangé of RHRAHHE (Ao BBk 15CTR, %e ﬁtoﬁpélfo% b Yo about
in an anount in a range of fromabout O.

ak?oogrf- 1.0 equivalent (e.g., fromabout 0.90 to about

0 98 eq U:c val "H{dH a)geﬁ@rtm&qwn\/sabe@sfer afwide msge ﬂépeﬁdﬁd@hpon inter alia,
unt .of _seed cry

St ?)a@ingztewpe%ur% tﬁf: a#x%%%fesogve%gg%q é‘te e orf bﬁt%ee gn%e relative
c raystuats dndaphomtrafionshe CGhaspaued A bgst ahd cny&taf wedn dhe ageing is

CO[% pﬂc K%tééi’c;r altﬁ% Q}f%i&gﬁt%f) \68{%11 §(5%|clr gﬂfﬂ} 8%rably 90%
iofioRate) of the feorerival sicld pRULel g heaneibetiqugr. Tn any event, the

SP%%%@"‘%“?F@E#%&%”@ 2l ibin R0, 148 ot IR AR s more
veeR gl ingrrangs hirom aL@%@éeteiaﬁgutt oa%ums W@@@b@%ﬁsgrable to

f cuvoiﬂflfemtvemoﬂg” ageh%l thnasa(tngQ l’ﬂnoré«ﬂf&rdﬂ»bﬂigl 25/hodr§)951ﬁ@€idhas been
cr Sta e | N .a
ST o B Tetsh P PRy R B rysidlidh: prodtuct

almnuncﬁ)eeﬁe wothabowssiddageingdmbased on t he wei ght of
Conpound A

errpnlpoyed pe$ % ?H\%%‘é%l@a&’gﬁ A(SLQI ngfaly ﬁidS&éAll | can vary
erfyeoy widd langm @ tharrhaad, thhpetassfum s@ihvié@@npomdt is

a%ﬁ{pa{%tl% A%' %‘R@%@lﬁbféﬁn Wé?e_r Vﬁgﬁﬂﬁs é?ﬁar%lg@é%%gﬁgg% ]lglfgtt%gé

O\Péiapogtl%l 8 W@fsﬁﬁeplgf/%f i qréfﬁg}% INCHEASE éﬁYﬁta% atipn skl e the
f ahothéERyult.- Thovolbinepo Bluteirstic oifdlcéHdito walkpeawhitdbly Be in 2

S SA Hr s 20e APl lsdok wieaefaranes drapant 7030
sab abatt 38s70s end fsandrh mjmﬂdg 1m A danga tod ffpraateut H&40 to about 40:60
KX%E%H& %u%?ﬁ%% | um achAsit : ait sI 2&8: agla'r tratly
In Step A1-2, the seeded solu‘uon can be diluted with a further amount
of the alcohol. As noted earlier, the Compound A K salt is less soluble in the alcohol
than in water, and thus dilution with the alcohol tends to provide conditions favorable
for the crystallization of the K salt. The volume to volume ratio of solvent alcohol to
water in the diluted, 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
proportion with respect to each other that results in the formation of at least some
-12 -



conducted at a tenperature in a range of from about O
to about 6Q0C, is typically conducted at a tenperature

w0 pooa/o6Emye of from about 20 to about 500C, anpBCT/BES1005/@43728
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typically conducted at a tenperature in a range of
from about 20 to about 3Q0C (e.g., fromabout 20 to
about 250C). The ageing in Step O can be conducted at
any tenperature which leads to the formation of the

desi red crystalline foym of und K salt. Ste
i STstalkngpalt ShHARPRIRGE- 459 am@mwua%%sea Befer
f rs@lﬁbﬂﬁy" i the ot @nielentHAL dobsstht Yohgpalhd ACK Raltcind dhat

¢SRS L 0S5O BT L AROHonS C at
t yOomi thalolther hamt tict @oinpoura A Engadiriatypiaally maxe s@nyle infvater than in
f rﬂ? &%%%olgi\llﬁcoa@gtﬂgg 1t§sc?e(§1r%§le % ILEF{ tﬁ%g&%tof%gatﬁqntroduced

abou rocess I's
prigfodbesysteroviagddision pf tstagpequstbagt merd@r togginimizefiy grpount of

| RaR 4N e iRgheradt ﬁﬁra qu’i‘ﬁ rcg:fhllgaﬁsﬁ Bhe {f(z)lufﬂe to golume
and . C or Steps Bl-1I, con

te
t Feiaefrrermippyentdo @fateaﬂg Bi2aegion cat Slleﬁ%gV be at least
erasbeakl T3, is t9pichllpht léetsealsdue |se 20$e goﬁ@upakeﬁit 83:5a0 about 80:20),
erature | a hang
n‘g is mpre tm)l (gt 19296 58@&@ 'Pez aﬁ%{ §5 3 ?o gbou%%?O)
errbodl ment d]ithelfmnlfddupcmts eftheid prmespmhlelss*.heamocess as originally

Etgfo la@f as:_g% éérﬂ{ fn{ka@g\ﬂgf’ ﬁle%rrec%?mg %Inkloﬁ nrle!?ﬁ Qv&%reén each of the

prece
Stpewsas lwﬁGOIBEﬂQéSare each conducted in the sane

t errper ature mpgeecd%ﬁnéﬁeerﬁtame KAk HPCSﬂlﬁéﬁmﬁA'fR%EEhe aged

er at aspe |S e ’ t
AISO UHRB: ﬁam&zasaf«‘cte? QB%G °¢1H§HH ﬂmcrzst%lﬁee 1%B°ﬁatﬁé%lay

ggﬁaﬁ(ﬁﬂfﬁ Qib&}ilﬂﬁ erylslglliheroaﬁgéb ﬁf)rkl)eﬂly(lmsgmglihe é’eg(etvmlaémiﬂlier organic
e. o, - m a

" sofsh b B Rt Sndigetel S B Ao B S A e e

0 drgan&bmhtenﬁ@mﬁlo@engtep Bani, ahd)dtynﬁg to about 100C). In

anot her aSpeﬁrfotﬁ)% E{P guﬁéﬁ? IR ro%%?{%stg@gﬁokes%%é}c&npnses

or Steps Bl are each

t enper at ur e (Ad-1a mizxmgeansiqueousrobttionof KOH svithironixt@egomprising
( & @Enpouhll ANvARIULd %Qir&toanﬁﬁﬁ&%f GRSol tPPm I RicGblutdn of

conduct eg at a tenp %:t range of from about
@@((Egloﬁaly GH % ‘1@01%:0 about 500). The
agel ng t i me (Aam)\saéding)ﬂersomtfohd@m@ng St@e@m dind ¢ilupenthe

Isg%%ﬂ U?lﬂlé W&‘fﬁl& Sg Lﬁ:ge% tﬁ? cﬁ I]i% OF g}naa( ﬁ?l{l}.éeed, %]eeded solution;

(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 (1) to (viii):

@) Step Al-1 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);

(ii)  Step Al-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);

(iii)  Step CI is conducted at a temperature in a 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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anounts and concentrations of Conpound A, base, and
crystal seed. The ageing is typically conducted for a

wao 20ve/0601f i ci ent to obtain 50% or nore (and pre¢PUSI0Y043728

10

15

20

25

30

90% or nore) of the theoretical yield of Ksalt from
the nother liquor. In any event, the ageing tinme is
typically in a range of fromabout 0.1 to about 24
hours, and is nore typically in a range of from about

0.5 to about 12 hours. It is typically desirable t )
avoi d rel at (iRl yin Jep Adg]eiﬂf‘f’gb%si‘i@iut{oél.}}jl? ay {OrQipme ratio
i’i@f)ét%laﬂef? td 'Rt int a ﬁahgeg 8f frémBEuIRE30 ?%apmm;ﬂat the

evel of | ritie [ Nnc.or por a int.o the
crystall i ngP‘ér odift teﬁzr}r'lgﬁf&‘? élglggcg\ﬁe?cﬁgisﬂ 185&3??1@"01%6 to
agslung rhfioref ethdi®] py eper of aiteast abuat 80:20p al cohol
enpl oyed in ep Al,-| I | .
the o her nail. o4 cpbaant Hpb gy i ot 396heedt from
c ol 02t iowabbyt Tywi.Ve(os Gbudbeut htoetost 5 veido) hasedupan thafptal
b%e%%%fé@x'nﬁoﬁlﬁiAj mt the proportion of water enployed
in der to Increase crystallization yjeld fromthe
not her | i qué¥id) TKOR & wmrloyes ipsngmoup inaoragge%{{%ﬂ@pout 0.9 to
t GbopY O ecfuPhl ikl (ead| forR @bdul 0 toabger @H8 éq@nala;hp?@r equivalent of

bout 20:80, is typically in a range of from

8%: 20 to_ ak ,

ab8mPoved 3928, apout 30:70, and is nore typically in a
range of fr ¢viiipbchetpro@sdfurther edmpitised 6tef @ 1, evhich, is fecomering the
about .55::45 .1 0. @about 45: 55) ., hj - :

SSPRRIBR X St LCRRR PR (0 0 epieflle Mo e iREKSER RN the
ahgaohrolutioddyridtrationstardbtain a cryistall@srgabermptionallysegshirigghe cake
'W%H%ﬁ%ﬁeﬁ?ﬁnﬁiﬁﬁ 8tyidd)an in water, and thus
difTution with the_ alcdho

] . tends to provide conditions
favorabl e f Stillipether sbedimentptithsP bprocgss ixthegrecessryich
VebMpBsds0 vol unme ratio of solvent alcohol to water in
the dil uted, ded.sol ution can suitably b t |east. ...
about | 60: 30.B 5 SSITEA 1R Eateiita Gpboia A bpd S Rnitrile
from about ¢B1-2)addiapewhqou2lutianct KOHortke seppedtsliityon
at. | east ﬁeb%_l_Qa%:le (e.g., fromabout 95:5 to about

9 .rﬂfa.m‘? & or ganic solvent and water can be present
in Step Bl-#Cin agsingthspohutionef WeptB F-éstoarevidethesetstalline K

ogﬁggf@&ﬁgﬁ[@s&l ts in the formation of at | east

sonecr yst ne K salt of Conpound A. . As noted above,
Conpound A Hesgeds pif hagreceding smbpdipnenhinchide dhegpiapess as just
S@Eé&ﬁ'ﬁ&d,tiﬁ@?ﬁ&@@ﬁg shecorGRsTR B 1 fOll vl featus ¢i) t1Esii):
I ncreasing the pgﬁ)%f gon of orga{n £ sol vent. tends %%
favor cryst &Vl iz PoRl-des pondurted gt ¢ lemperaiyg 1 pfaee of from
habslit 20he abisut30en de.8, Komaibbui 20 toygbbued 0°¢);nor e sol ubl e
'n vater t h?ﬂ) 'n 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);

(iii)  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);

(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 a 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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the organic solvent, and thus it is desirable to limt
the anobunt of water introduced into the systemyvia

wa@daeswom of the aqueous base, in order to m nPOT/EE2005e43728

10 |

15

20

25

30

amount of salt left behind in the nother |iquor during
crystallization. The volune to volunme ratio of organic
solvent to water in the Step Bl-2 solution can
suitably be at |east about 70:30, is typically at

| east about 80: 2 0., fr about 95:5 to ab
80:20), and (Y'g &é&%@&%ﬂ?@%ﬂ%%%@ 98%92@1 about 0.9 to

( @bout, 1.1 equivabasi{e.Q frbmtaboat®to £&Hdul 0P8 eqlilvelent) per equivalent of
I’&?Odl nment,s of the Pl process include the process as
or 11</A‘ forth and as set forth in each of the
pr eced| ng eifhiodi rlemprocesstfiientler comaatesditert Dé, whiah_és:saesvering the
F}‘sﬁﬁ ne% Bt ng&Ep?L%d) Ar(ﬁ g o‘tﬁg Eéﬁagatlfng%h&é&?t 1ﬁ’ilnk 'I@?ahj%rom the

rom-t

a@ﬁ@i:%oluﬁortbﬁ fltretipot ehswin 2 oryréalline eake Waahen%hg aalte Wwigh

r aeQyBiad, 4 djihgy.ation to obtain a crystalline cake,

optional I'y Lngth ake wi_t h anot her ni c

ool vent whi HdiiotEhemBadiaieqts ofther RS SN the peets as

ewpigimbd sétforth emd A set faath 1hﬁcl0d|3qigﬁél pfécédihg embo@m&nﬁsy Wﬂerem
ot her

S | - d
bt Seet st on teluBilss EPRRRS FRERA- ey Rlng ofpss e slt of
alConpoend & a0l the bxyﬂtaﬂfnersﬁlt-lmwltimgafrqm #teyprecesoopnpidien orm 1

ta amount of ethanol to
Sgg}rgn&gﬂ%ﬁtas SO ut| on cg?ﬂ 853& ound A and optionally
filtering tHA&eserding sep Se(tﬁ(l’rth ove éieBiagesstitels ootiondl omthe sense
f @Hiaﬁfﬁ Hstallinet @b 2ARGaflichtbé BBtalnke vﬁ%ﬁ?&eéﬁ%ugbémng is

cond anpount of et anol to.optain a_di
é%@aedi gPYY?Y‘?SrPS Repns Of fodigie oy aﬁ%%ma.cmaélazat@a@a@gaﬂy and of

S@lfdptanf@@spﬁclfﬁt@ffstﬂhne Pormls @e.p), Buindl @) pAiticaygt al [ i ne K
salt of Co

oun . Aspects of.the.precedin .. }
onbod; ment PdteseREREF bibedl iy ef Gl FeREel fimpiniptration of an
i effectperaataungofompotassium sat of Corhpound| A (eithagalbeabdtasdhbe active

( 'cg)mggnén‘( bid ?)harﬁ{a):elﬁcglpcoﬁk%olsnmﬁ) %9 %ﬁ}ﬁg E ak}ﬁtetgrag% éor the

rature tn a ran romabo
( éregtmenf PlopFeRIBAYES 0 {YS infpdion, gdocihe trqatmperg: prpplaylaxig, or delay
| $n BRI LEATDE t8 2 LEHBENAhHEEof ScRinh#86n, Healh@ 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 "administration" and variants thereof (e.g., "administering" a
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
of the compound or prodrug and other agents at the same time (separately or together)
or at different times.

As 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.
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about 20 to about 50C (e.g., fromabout 20 to about
300C); (iii) Step d is conducted at a tenperature in

w@2eoatg1nf from about 0 to about 3Q0C (e.g., PEDOIB2005/043728

10

15

20

25

about 0 to about 200C, or from about 0 to about 1000);
(iv) in Step Al-I, the basic solution has a volune to
volunme ratio of ethanol to water in a range of from
about 70:30 to about 30:70; (v) in Step Al -2, the

di | uted, seeded solutlon as a lLume to

oI
of ethanol toY welteERasptical Y|aés§%ta %olatme@eft%e emreé@gaofthe

C rplﬁhﬁécfeuﬁéaﬂ cBRPbMGTmiust trcoaipatible with éach @@ and nbtr @MBterious
abo t 5 w.% (or fromabout 1 to about 5

b t
356?%%H§ 356 the total weight of Conpound A, (vii)
K(]—| i s enpl olfedeim "subjeatitasnised hereinrefegetoah ahimah prioteuably a

0. 18&%1&8?3@&% axjef&a gld th)\flﬁ{aﬁ o fle?s en tl{lJ (9:?%(%2? HEatg‘Iggt %Bservatlon

ui va per equi valen
meecpmm;n& he process further conprises step D,

T R e e e
ag%sHV% 6@@?@1@# pharmaceyficabae gﬁl& glagits ﬂaeﬁzeplfgtcal 91 Rgdicinal
C ?Jesporr]l@@m Oihd, oy yiexd Narfigal dﬁﬁn@rﬂiﬁﬁhw h1§ Belﬁﬁg dg’h@ bﬁltﬁ BésB4rcher,
o t an enbodi ment_ o

T e SR ot b o
S é'dmhraq;g:uacaib'l affecve aoogprt| ﬁ]r E(lhalmldmn of theamoiptoms of the disease
acoqt ﬁg&h{géﬁ gg gg (tI%%t %) Tﬁg v%@nﬁﬂ@f%%ﬁ%ﬂe% ' g?(gbhg%cﬁg_&y
ageﬁeﬁqu Fraowf Eqrupmphakaxacaf hessynmtoms oﬁthe\damset dreondition being
C rﬁf&e@téd nﬁlerfer%?ﬁlﬁo RlclfdeIRQURAhSamOSRER S @ cotnli}ﬁ)und sufficient to

e iR B sheiay clib tsromgPe Bring FRIEhbl od fighibition

f ﬂfeuﬁﬁésal?bﬂnﬂ)o I el pr¢sent mi/erﬁtoﬁpthBL?dnt/d ﬁlgﬁét@[lﬂﬂ @leg (C(ﬁﬁpound A)
te er. ur e m apbou 0. .a

(b BREGEGHA B oot e o e B o e e B v igdient

ccamdtocﬂhe(ﬁreaphm(ﬂ éorpesfafempound & range of from

The term "anti-HIV agent" means an agent which is effective in one or
more of the following uses: inhibiting integrase or another enzyme required for HIV
replication or infection, prophylaxis of HIV infection, 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 agehts include those listed in Table 1 as follows:

ANTIVIRALS

Drug Name Manufacturer Indication (Activity)

(Tradename and/or

Location)
abacavir Glaxo Welcome HIV infection, AIDS, ARC
GW 1592 (ZIAGEN®) (nucleoside reverse
1592089 transcriptase inhibitor)
abacavir + lamivudine +  GlaxoSmithKline HIV infection, AIDS, ARC
zidovudine (TRIZIVIR®) (nucleoside reverse

transcriptase inhibitors)
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about 20 to about 50C (e.g., fromabout 20 to about

300C); (iii) Step d is conducted at a tenperature in
wa@200ange1nf from about 20 to about 50C (e.g., fPONMUSIDOR043728

20 to about 3™0C); (iv) the seeded sol ution obtained

in Step B1-2 has a volune to volune ratio of

acetonitrile to water of at |east about 90:10; (v)

seed crystals are enployed in an anount in a range of

fromabout 0.2 to about 5 wt.% (or fromabout 1 to

abeetharmatt - %) based upgminkiaa Iabs al wei ghrcof Conpound

A and(vi) KOH is enphigygdTiy an anount in a range of

fromabout 0.9 to about 1.1 equivalents (e.g., from

abull 18644% o about 0.AchilwniRharment) perHBgintoeticapt ARIS, ARC

Conpound A; and (vii) the process furt hencleosige iverse

Step DI, which is recovering the cryst atrdristptifsesiahibitof)

FPORONE aged Sol ut | o Bg e MkbPin 1 U ppEsfFefon, ATDK. ARC,

crystalline cake, washing the cake wit Hné’é’@ij.

DtieR i AZT

angdhdnyi ng) . Addi ti onplnoRHIeHsRRRL S Of HNe iftbotRINOAESS, ARC
i nclude the process as on@gl nally set forth and as_set

f MPR1Pn each of the PioxdHpsgieabodi melAtY infogtione AFDS, ARC
Clafshod]r d36568kiE TPl Oyedg| gt he process c iEGionCAdY, ARC
cr, Ssg I'i'ne potassium salt of Conpound A t%abﬁcriptase
crystalline salt resulting fromthe pr S, GONpri‘ses
Form 1 crystalline potassiumsalt of Co‘ﬁ‘ﬁ 9% A The
seddi’pp step set forththgdeave in ProcessARd, PGS, HIV positive,

optional in the sensglbangeley A | i ne Lmpound A K
salt can be obtained wthout seeding. Seeding is

prébedrigteoRovever, a9laxoRBEhRlRg i nducKerpsky sarcoma, HIV, in
assisting crystallization generally andostbipatiggawiRetrovir

S Nhhencrystalline (e.g., Form : :
pgrﬁtﬁlbggﬁgrl y. As not e%ﬂ(g 0\§1e, t he pr eseﬁigdmﬁc\e/%lﬁ)tnféﬂjs’

i ncludes adm nistration of an effective 1t of a
pot assi um salt of Compound A (either algﬁg&g anagersh)
acGhipiénagfinponent of aGphagmBbKlhd cal coHPO&ifedtidn) AfDS,

i N o4 ng H 'V int egr @EENERASERS t r eat AROt (pRitease inhibitor)
preg@whphaxis of H 'V infection, or for the treatnent,

PrReRIME @xd x) OF delay in the onset of AIDS to a
subject”in need of such inhibition, treatnent,
progimycaxi s, or 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 Aronex Pharm HIV infection, AIDS, ARC
beta-fluoro-ddA Nat'l Cancer 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)
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del ay. The present invention also includes the use of
a potassiumsalt of Conpound A in conbination with an
w@nine/6d7y2 agent . The term "adm ni strati on" andPUHUBZNS/643728
thereof (e.g., "administering” a conpound) in
reference to a Conpound A K salt of the invention nean
providing the salt to the individual in need of
inhibition, treatnment or prophylaxis. Wen a potassi um
salt of Conpound A is provided in conbination with one
om eimet her active pgeats (e.g., anti MIVahfe@@SnAIDS,
|15493rs frsgting or prophylaxis of Hh¥d @Bﬁfrﬁ;bféﬁsﬁé
. "adm nistration" and its varlantﬁwa%gugg& Pu$e
0

understood to include provision of the gp
prodrug and other agents at the sane tine E parately

orCikHyet her) or at di Waemeedtantbertes. As HFEéd ihfecdom,
the r.m"composition nt ended to e

%%ce Tconpri sing th(él%%ie% 7¥1°€d i ngred &%E%mé%s > Repes;
as any product which results, directly BIPHEFYESt |y,

f rapaleOsdfapd Ng the spagl Fﬂae@tatmt edi ent HB¥nfection
"pharnmaceutical |y acceptable” is neant that the

apgealvaugmmbae pMeABRBURS cal conpoSMY Mt be
tli ble with each other and not deleterious to the
re 0t t her eof . I Th%rﬁ% m bIsubj ect” figﬁ’tstﬁt% {éﬁfn%'dMV
51310@? an ani ma erably a manmg
aﬁerab y a human, who has been the o g
treat ment , observation or experi ment. t’érm
" efelptiinee amount " aspluf@dcibargblih mMeansHIVaife@fRUAIDSS
active compound or phaEEERPORD) agentARkta(‘noﬁJnhl[él'ebﬁde

the biol ogi cal or medicinal response ingge éﬁ%ﬁl&n tase
system animal or human that is being s P

researcher, veterinarian, nedical doctor or ther
cldemrmi SulfatThe ef f ect Ve EimeWhemc k. be AIDS, ARC, HIV
"t herapeutical ly effektdi Qmahairdaptatn) for pdsamldsempatﬂamin

e synptons of t i se cond| el ng
trdéig . The effecti ng%%%? Cal so ‘tét\?Hﬁb tion, AIDS, ARC
1"&'@“ cal ly eff mount " f or (ElspAelje ESYPISE Of
I%d“@% igire) of the di sease or conditi oensefipgse inhibitor)

ted. The t B f
T L

ere elicit th resp nse bei ng
AT V]tnf)sélryte ef fective amount”). In the g‘t“gl S ¢ ieverse

i nventi on, the active ingredient (i. FriRASFimadpitor)
DPC 681 & DPC 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 Corp, PLC HIV infection
(Gainesville, GA)

efavirenz Bristol-Myers Squibb HIV infection, AIDS,

(DMP 266) (SUSTIVA®) ARC (non-nucleoside RT
Merck (STOCRIN®) inhibitor)

fameciclovir Novartis herpes zoster, herpes
(FAMVIR®) simplex

-18 -



is adm ni stered as a potassiumsalt, and references to
t he anobunt of active ingredient are to the free pheno
wo oroaioaf71Conmpound A. The term "anti-H V agent " POEERR0H0M3728

agent which is effective in one or nore of the

followi ng uses: inhibiting integrase or another enzyne
required for HHV replication or infection, prophylaxis

of HTV infection, treating HV infection, delaying the
onset of AIDS, prophylaxis of AIDS, or treating AlDS.

SthtRlbGingnt i - H'V agentead (EM'TMVA@)V/ AR iaficlivh,1ADS, ARC
Sg? ts, anti-infecti %&9%\%{ Hﬁ?&ﬁide%%

able anti-H V agents” i ncl ude those
1 as fol l ows: ANTIVIRALS Drug Name Man '%la’nct re‘?’lu?ﬁhhﬁl%r}e

| ediviidtd on (Acti vi ty Gilebd (fadte Tauaeglend/ dHVLiotatipmmIDS, ARC
abacavir d axo Wl coPharidchticaisgct i on, (AddXbicléide@eVerse

1592 (ZIAGEN(r)) (nueteasiTiRON®Er se 139368 Htase inhibitor)
transcri ptase i nhi bi tor) abacaw r + I a vudi ne +

GPRIRBie hKl i ne HI Vv ilEmEgisidpRoc z?lﬁfﬁv%lws ARC
(TFQIOZr VIR(r)) (nucl eCEVEEONR)er se tranéﬁﬂoﬁtlﬁ@bmf}

or s) acenannan A ,
NBERLS) Acri 1 o FRhL RS ﬁgﬁv( M%h AIB@ ARC
(nucl eosi de reverse transcri pt ase I nhi é ?.Sg

Burroughs Wellconme H V infection, AlDS, T4 te}55¥rﬁu€¥or

CREinpRhb@R W th AZT ABXASQItT & Bi OS)}HNemﬁechﬂfI\/ AIDS, ARC -

! nf ect | on, AIDS, ARC AD-519 Tanox Bi OS d'ﬂlaﬂlprena\qr)
infection, AIDS, ARC_adefovir dipivoxi I @?ad HI Vv
i hyregiciton, Al DS, ARCV@sUubharmeyer se t AHYSEFSCHPRAIDS, 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
JE2147/AG1776 Agouron HIV infection, AIDS, ARC
(protease inhibitor)
KNI-272 Nat'l Cancer Institute HIV-assoc. diseases
lamivudine, 3TC GlaxoSmithKline HIV infection, AIDS,
(EPIVIR®) ARC (nucleoside reverse
transcriptase inhibitor)
lamivudine + zidovudine  GlaxoSmithKline HIV infection, AIDS,
(COMBIVIR®) ARC (nucleoside reverse
transcriptase inhibitor)
lobucavir Bristol-Myers Squibb CMYV infection
lopinavir (ABT-378) Abbott HIV infection, AIDS, ARC
(protease inhibitor)
lopinavir + ritonavir Abbott (KALETRA®)  HIV infection, AIDS, ARC
(ABT-378/1) (protease inhibitor)
mozenavir AVID (Camden, NJ) HIV infection, AIDS, ARC
(DMP-450) “ (protease inhibitor)
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i nhibitor) AL-721 Ethigen ARC, PG, HIV positive,
CA) AIDS al pha interferon @ axoSm thKline
i n conmbi nati on w Ret r oORCT/US2005/043728
Al DS, ARC ( CXCr4

Angel es,

wWEapoess07$2 sar coman, HFV,
ANVMD3100 Anor Med HI V i nfection,

(Los

ant agoni st) anprenavir d axoSmthKline H 'V infection,
Al DS3 141 VW4 (ACGENERASE(r)) ARC (protease inhibitor)
GW 141 VX478 (Vertex) ansamycin Adria Laboratories ARC

LM 427 (Dublin,

OH) Erbanont (Stanford, CT) anti body

WhigtinaRgut ral i zes Advape@dnBi ot her apy AHDS,in®BEfor) ATDS,

| abi | e al pha aberrant
MD) ARl 77 Aronex Pharm H V infection,
beteairppigdr o- ddA Nat

bERY Rockvi | hec (ﬁ?&t%&geeiﬁlﬂﬁltor)

Al DS

| Boghsgiagen nst it ut e m@f&%@mAdDSd

di seases BMS- 232623 Bhigigheim MWyers Squi bBRGHRen-nucleoside
( CCPEVIBAMYNES®ar t i s ARGe(sp tahsraipéase

i nfection, AlDS,
i nhi bitor) BMs- 234475 Bristol -
| nfecti on, AlDS,

CGP-61 rtis
i MAVBPEBr ) capr avi EI nel W?P@)P%W%ﬁf ec
(AG 1549, S 1 153) A

t rpags Tpt ase
octapeptide
sequence

PRO 140

PRO 542

trisodium

phosphonoformate

PNU-140690

probucol
RBC-CD4

ritonavir
(ABT-538)

saquinavir

étavudine; d4T
didehydrodeoxy-
thymidine
T-1249

TAK-779

tenofovir

Peninsula Labs
(Belmont, CA)

Progenics

Progenics

Astra Pharm. Products,
Inc

Pharmacia Upjohn
Vyrex

Sheffield Med. Tech
(Houston TX)

Abbott (NORVIR®)

Hoffmann-LaRoche
(FORTOVASE®)

Bristol-Myers Squibb
(ZERIT®)

Trimeris

Takeda

Gilead (VIREAD®)
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Myers Squidbitfitord V

fﬁ&gﬁﬂgl ease

ABHlcl eosi de reverse

AIDS

HIV infection, AIDS, ARC
(CCRS co-receptor inhibitor)

HIV infection, AIDS, ARC
(attachment inhibitor)

CMYV retinitis, HIV infection,
other CMYV infections

HIV infection, AIDS, ARC
(protease inhibitor)

HIV infection, AIDS

HIV infection, AIDS,
ARC

HIV infection, AIDS,
ARC (protease inhibitor)

HIV infection, AIDS,
ARC (protease inhibitor)

HIV infection, AIDS, ARC
(nucleoside reverse
transcriptase inhibitor)

HIV infection, AIDS, ARC
(fusion inhibitor)

HIV infection, AIDS, ARC
(injectable CCR5 receptor
antagonist)

HIV infection, AIDS, ARC

" (nucleotide reverse

transcriptase inhibitor)



i nhibitor) Cl-1012 Warner-Lanbert H V-1 infection
cidofovir Glead Science CW retinitis, herpes,
w@apeloboonavi rus curdl an sul fate AJl Phar maUSA PENUS2005/043728

i nfection cytonegal oviras i mune Medl nmune CW
retinitis globin cytovene Syntex sight threatening CW

ganci cl ovir peri pheral
ohn H'V infection,

Phar nmaci a- Upj

CW retinitis del avirdi ne
Al DS,

( RESCRI PTOR(r))

ARC (non-nucl eosi de reverse transcriptase inhibitor)
depksmanir PPINUat4960eN0 BocheinGhrdnpelheich AlIDE/ iffRGonHAYDS, ARC

Ltd (Csaka, Japan) positive asynpt omat
man- La Roche H V jinfection,

Al DS,

Oﬁgot&ﬂ;@ inhibitor)

(z@ﬁ@rlt%?bg‘ AMC(1RE| vi EP9FC (nucl esodi e rigbbindeetions, AIDS, ARC

di deoxycytidine) transcriptase inhibi tcﬁnpn@@pleomdereverse

Brl stol - Mers Squibb H'V infection, Al D8ns@Rease inhibitors)
i ne, (VIDEX(r mbi nat i on wi t
egx%%no& ne) (nucl%osn e reverse tr ﬁnﬁf q%}; AIDS, ARC

[ nhl bitor) DPC 681 & DPC 684 DuPont HI

liﬂB tor)

ANBECICARG (pr ot ease | GlakbSknhElindPC 961geﬁ1tamsv% MV

Bri stol -

Myers Squi bb HI V infection Al DSpfedRend from

DuPont Phar ma) (non-nucl eosi de reverse transcriptase

i VHRERIE or s) Viratek/ICN (Costa asymptomatic HIV positive,
ribavirin Mesa, CA) LAS, ARC
zidovudine; AZT GlaxoSmithKline HIV infection, AIDS, ARC,
(RETROVIR®) Kaposi's sarcoma in
combination with other
therapies (nucleoside reverse
transcriptase inhibitor)
IMMUNO-MODULATORS
Drug Name Manufacturer Indication
AS-101 Wyeth-Ayerst AIDS
Bropirimine Pharmacia Upjohn advanced AIDS
Acemannan Carrington Labs, Inc. AIDS, ARC
(Irving, TX)
CL246,738 American Cyanamid AIDS, Kaposi's sarcoma
Lederle Labs
EL10 Elan Corp, PLC HIV infection
(Gainesville, GA) ‘
FP-21399 Fuki ImmunoPharm blocks HIV fusion with
CD4+ cells
Gamma Interferon Genentech ARC, in combination w/TNF
(tumor necrosis factor)
Granulocyte Macrophage  Genetics Institute AIDS

Colony Stimulating Factor Sandoz

Granulocyte Macrophage

Hoeschst-Roussel

Colony Stimulating Factor Immunex
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ELI O El an Cor p,

efavirenz Bristol-Mers Squibb H V infection,

PLC H V infection (Gainesville, GA)

Al DS,

W@ DMR0aB6) ( SUSTI VA(r)) ARC (non-nucl eosi de RTPE&FUS1005/043728

( STOCRI N(r))
zZoster,

(EMIRTVA(r)) HIV infection,

i nhi bitor) fanticlovir
herpes (FAMIR(r)) sinplexentricitabine GIead
Al DS, ARC FTC Enory

Novartis herpes

Uni versity (nucl eosi de reverse transcri ptase
inhibitor) emvirine Glead (from Triangle HV
ShrrinpPialighcal s) (AIDS uoelgagiodey/AZT

I YAbSESHAEAE Ny ) ) transcriptase inhibitor)
enfuvirtide Trinmeris & Roche HTV infection, Al

1y ¢rgAaci] R L s
T- 20 £ f BT i nhi bi t HB &P €
_ % )) (fus i nhi bi tor)

I rieatlobyte MYcRSphadiRC

oRpmuket H V i nfection,

(g,
AR

I Mlextion,

Bilggge@dses Al DS, Kappghugexsar conm,
CA) ARC interferon alfa-n3 Interferon .
PseRi r (sul fate saf®y. iRgieage in CD4 cell

(Al neda,

Sdlehces ARC, AIDS inf

Ny nucl eosi de rever
%t

Al DS, ARC
ranscriptase i
renavir daxo Smth Kline HV infe
rfgllﬂi}a' ug of anprenavir) hypericin W
Al DS, ARC HeffamahilnddchBuman AIDSARC, HIV, in
I Nt edrhSih&forPRIAZT

h&| ihf&%bgggon

Pharm HV

(%Mﬁﬁl@@pdeﬂmn' nfection, AIDS, ARC, C@¥¥fmptomatic

H V positive, (pro

ease inhibitor)

SIS 2922 1SIS

PHammeddlpbelat s QW reritaiBiplogirteD 147/ AQedigringd Db om
Hinttaivericass (noman)Al DS, @Rgkeley, CA)

IMREG-1
IMREG-2

Imuthiol Diethyl Dithio
Carbamate

Alpha-2 Interferon
Methionine- Enkephalin

MTP-PE
Muramyl-Tripeptide

Granulocyte Colony
Stimulating Factor

Remune

rCD4 Recombinant
Soluble Human CD4

rCD4-1gG hybrids

Recombinant Soluble
Human CD4

Interferon Alfa 2a

SK&F106528
Soluble T4

Imreg (New Orleans,
LA)

Imreg (New Orleans,
LA)

Merieux Institute
Schering Plough
TNI Pharmaceutical
(Chicago, IL)

Ciba-Geigy Corp.

Amgen

Immune Response Corp.

Genentech

Biogen
Hoffman-La Roche

Smith Kline
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combination w/AZT

AIDS, Kaposi's sarcoma,
ARC, PGL

AIDS, Kaposi's sarcoma,
ARC, PGL

AIDS, ARC

Kaposi's sarcoma w/AZT,
AIDS

AIDS, ARC
Kaposi's sarcoma

AIDS, in combination
w/AZT

immunotherapeutic
AIDS, ARC

AIDS, ARC
AIDS, ARC

Kaposi's sarcoma, AIDS,
ARC, in combination w/AZT

HIV infection



(protease inhibitor) KNI -272 Nat'|

H V- assoc.
wotddeioaf7ezt | on,

di seases | am vudi ne,
Al DS,
reverse transcriptase inhibitor)
zi dovudi ne d axoSmtli Kl ine H YV infection,

Cancer Institute
3TC d axoSm t hKl i ne

(EPGVIR(r)) ARC (nucl eosPdBUS2005/043728

| am vudi ne +

Al DS,

(COMBI VIR(r)) ARC (nucl eoside reverse transcri ptase

i nhi bi tor)

| obucavir

Bri st ol

-Myers Squi bb CW

infection | opinavir (ABT-378) Abbott H V infection,

ArlinoARGa( pr ot ease. hiabbielogy

| opi naviHTV4infdctiemavi r

Abbot t” (KALETRA(T)) IHe¥edrd BShtugN. Al DS ARC

(ABT-378/r) (protease iInhibitor)

nmozenavir AVID

(MeNecm); Feptor;i nf &snewech Al DS, ARC (¢BA\P-insombination
(NGt ease i nhi bitor)nel finavir Agour on wgaminafietctfeon,

Al DS éﬁ\{l RACEPT(r))
ne Boeheri ng
ARC (non-nucl eosi de

n&HYS

ease i nh|
Hect | on,

%_):\! r%t
(r))

tore)t(w éz]rt 1tis

enerm

reverse

t ARgE(AbPt ase i nhi bi (ChjocoOVapr en Novafrksudintdidasthritinend
H V i nhi bitor (Akron REMICEA&IE@P'G T Periromntk disbas

Al DS oct apepti de (Bel nont ,
Progenies HV infection.

i nhi bitor) PRO 542 ProggrjlegNeeYTrokgct i on,

Drug Name

Clindamycin with
Primaquine

Fluconazole

Pastille Nystatin Pastille
Ornidyl Eflornithine

Pentamidine Isethionate
(IM & 1V)

Trimethoprim
Trimethoprim/sulfa
Piritrexim

Pentamidine isethionate
for inhalation

Spiramycin
Intraconazole-R51211

Trimetrexate

Drug Name
Daunorubicin

Manufacturer
Pharmacia Upjohn

Pfizer

Squibb Corp.
Merrell Dow

LyphoMed
(Rosemont, IL)

Burroughs Wellcome

Fisons Corporation

Rhone-Poulenc

Janssen Pharm.

Warner-Lambert
OTHER

Manufacturer
NeXstar, Sequus
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CA) sequence PRO 140
AIDS. A (CCR5 co-receptor

Al DS, ARC

Indication
PCP

cryptococcal meningitis,
candidiasis

prevention of oral candidiasis
PCP
PCP treatment

antibacterial
antibacterial
PCP treatment
PCP prophylaxis

cryptosporidia diarrhea
histoplasmosis; cryptococcal
meningitis

PCP

Indication

Karposi's sarcoma



(attachnment inhibitor) trisodnm Astra Pharm Products,
CW retinitis, HV infection, phosphonoformate |Inc

wordven6i@hyd/ i nfecti ons PNU- 140690 Phar maci a Upj PETYUBE005/043728

10

15

20

infection, AIDS, ARC (protease inhibitor) probucol
Wrex HV infection, AIDS RBC-CD4 Sheffield Med. Tech
H V infection, AIDS, (Houston TX) ARC ritonavir Abbott
(NORVIR(r)) HIV infection, AIDS, (ABT-538) ARC

(prot ease inhibitor) saquinavir Hof f mann-LaRoche H V

%H bt Hide®  ( FORHRABRGN) CopRC ( PrseyReafemia assoc. with
ect

Q stavudi ne; d4T Bri stol - Myer sa 5
F&emAIDS ARC di dehydr odeoxy- ( ZERI T(r

(Rﬂodmlmaamid{mmmrse tSeyamodi ne transcri pil&Serelaitd whstine)
TGl&vdrﬂthstJBi s HV infection, AIDS, AR&Hekisi on

h| bi tor K-779 Takeda H V infectio S
I%4 %ﬁ@zqrecept or antagoni st) ?%IRA?CE%\?FIPHG | ead
@(5)) HIV infection, ATDS, ARC (nucleotide

reverse transcriptase |n ito ranavir
(M&g@ﬁtﬂﬂmsat%oehn n tqqﬁ\gﬁfﬁéﬂ%lb RY; |tFﬂaE‘&‘?qt ghanoagsigassoc.
ARC ( protease i nhi bi tor) TMC- 120 & TMCW24DFi pot ec HTV
'QBﬁ%IééﬁéPr&le dARC_(non- nucl eosi de nenem&&iion

tase 1 nhi b| tors) TMC-126 Ti botec HTV
|n ec |on Al DS, ARC

Testosterone Alza, Smith Kline AIDS-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
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 alone, but is typically administered with a
pharmaceutical carrier selected on the basis of the chosen route of administration and
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
pharmaceutically-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 water, glycols, oils, alcohols and the like. Solid preparations suitable
for oral administration (e.g., powders, pills, capsules and tablets) can be prepared
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
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(protease inhibitor) valaciclovir @ axoSmthKline
genital HSV & CW infections virazole Viratek/ICN

W@ Swsen7asynpt omati c H V positive, ribavirin MGHUSI0N/043728

10

15

20

25

30

35

LAS, ARC zi dovudi ne; AZT d axoSm thKline HV
infection, AIDS, ARC, (RETROVIR(r)) Kaposi's sarconm
in conmbination with other therapies (nucleoside
reverse transcriptase inhibitor) | MMIUNO MODULATORS

Drug Nanme Manufacturer |ndica n AS-] A Wet h- Ayer st
Ama@b'@mpﬂqymtﬁée PrEGE 38 @iCaITiSH F%CE?P’%P@G helgr iehts, Such as a

A@@l’if@ﬂhﬁ;@ﬂdcﬁ{ jEdtatae @dSluh@ﬂﬂﬁcan b8 prephtddSiceAiEg(th mvithgis kh¥vn in
246 ri can nam d

Slets b OPLPHAR? f SABECO O, HEBEeE GRiuton o a solution
( Galiltﬂmﬁigl d éctuGAY sRe2thd Oudesk | Furtheridedehiption of metheddHiuitable

:ﬁsrl uggbrprég?m}g W ?1 1%% Lﬁhgﬁsf &*t?@gr%&? 'ﬂ{\z%ﬁﬁo{ﬁ%& of

e Crosi s
Glmgnedlmiy sxatabhacﬁonpmma@@n@moelﬁonmmrmd@ in|Bugniagionay

SphPA ALY SaciRL, RMNdMorEARRN IR ABFERNNAGR Publishing Co.,

|’ DS Col ony Stimulating Factor
| AtPhexG anul ocyt e Macrophage Scheri ng- Pl ough Al DS,

combi nat i on i péeferred embodiment, the potassium salt of Compound A is
administered orally in a pharmaceutical composition comprising the Compound A K
salt and hydroxypropylmethylcellulose (e.g., HPMC 2910), wherein the composition
is compressed into a tablet. In another preferred embodiment, the potassium salt of
Compound A is administered orally in a pharmaceutical composition comprising the
Compound A K salt, a poloxamer (e.g., poloxamer 407),
hydroxypropylmethylcellulose (e.g., HPMC K4M), and lactose (e.g., lactose hydrous
spray dried), wherein the composition is compressed into a tablet.

A potassium salt of Compound A can be administered orally in a
dosage range (all doses disclosed herein are on an active ingredient basis) of 0.001 to
1000 mg/kg of mammal (e.g., human) body weight per day in a single dose or in
divided doses. One preferred dosage range is 0.01 to 500 mg/kg body weight per day
orally in a 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
administration, 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,
20, 25, 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
and frequency of dosage for any particular patient can vary and will depend upon a
vatiety 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
immunodeficiency syndrome; ARC = AIDS related complex; AUC = area under the
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Colony Stinmulating Factor H'V Core Particle Rorer
seropositive HTV I mmunostinulant 1L-2 Cetus AIDS, in

w@ewbioeti on | nterl eukin-2 w AZT | L-2 Hof f man-kRGI/Bedb® 043728

10

15

20

25

AlDS, ARC, fflV, in Interleukin-2 |Imunex combination
W AZT IL-2 Chiron AIDS, increase in CD4 cell

I nterl eukin-2 (aldeslukin) counts |Imune d obulin
Cutter Biol ogi cal pediatric AIDS i n ntravenous

(R RSP SRR Bl g e o e -
WREGYS Cmme§ DQWD@HI@Q??SCOHA?@@UO%]BM =gligepropyigthylamine;
%&R%@%Pg%% CDhDR Pé@%ﬁh@%éﬁﬁén‘ﬂé#&%}&%

K&ME L methosysihasErDME TR Néilmeﬁmfﬁ@nmmdﬁela

TN&mEﬁi?IsﬁH&ﬁHé LI %%@ﬁ&s&@i@gﬂbmﬁ&}y e P= %Emvalent(s)

e, Bl 0 B e s

StHILC athlglgp&&&trﬁhcel\ﬁqﬁd' clﬁemangrdpnwmr Q@‘@pﬁi@?ﬁ IRA=Pisopropyl

Sgr%gf% lk%r ﬁgﬁrﬂé@er %ﬁ 52 Wa er; aIQE)E(f;e atsselﬁrrﬁ et o%% eA%a = liquid
chromatography; LCAP = LC area percent; LCWP = LC weight percent; Me =
methyl; MeCN = acetonitrile; MeOH = methanol; MSA = methanesulfonic acid;
MTBE = methyl tertiary butyl ether; MW = molecular weight; NMM = N-
methylmorpholine; NMP = N-methylpyrrolidone; NMR = nuclear magnetic
resonance; t-Bu = tert-butyl; TG = thermogravimetric; THF = tetrahydrofuran; XRPD
= x-ray powder diffraction.

Unless expressly stated to the contrary, all ranges cited herein are
inclusive. For example, a temperature range of from about 15°C to about 80°C means
the temperature can be about 15°C, or about 80°C, or any value in between.

The following examples serve only to illustrate the invention and its
practice. The examples are not to be construed as limitations on the scope or spirit of
the invention.

A reference herein to "equivalent” or "equivalents" means molar

equivalent(s).

EXAMPLE 1
Preparation of Compound A and its Form 1 Crystalline Potassium Salt

Step 1: Strecker Amine Formation
H30><CN NH3 (1) H,C. CN o
— - +
H,C OH HsC~ NH, 2
a b
MW = 85.1] IMW = 84.1]
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rCD4-19gG hybrids AIDS, ARC Reconbi nant Sol ubl e Bi ogen

Al DS, ARC Human CD4 Interferon Alfa 2a Hof f man-La
woRemhecaposi s sarcoma, Al DS, ARC, in conbi nap¢DOS2005/043728

W AZT SK&F106528 Swith Kline HTV infection Sol ubl e

T4Thyrmopentin | mmunobi ol ogy H V infection Research

Institute Tunor Necrosis Factor; Genentech ARC, in

conmbi nation TNF w/ gamma | nterferon etanercept | nmunex

Corp rheumatoid arthritis (ENBREL(r)) inflixinmb
Cent ecor+—+heumratoid-artheitis—and /Dl:l\/r‘AnI:/r\\ Crohn's

T TTCOrTaacT

di seddaeriANTI - | NFECTGVE8WDr ujgEdNamne Malmjf asar erVolume density
I ndijcation O indanycin withl Pharmaci a Upj ohn PCP (2/mL)

Pri maguine Fluconazole Pfizler cryptococeal lngitis,
candi aditasicenédadtn bl e NSSit at i 10 Pasti2pBe [Sguikab| Gap. | 0.932
prevV i reh-dasts—Orntdyt—EfHHort-hine

I\/ErréYITBEDow PCP Pent grri di nel 4&et hi onat € LyphoMéd- PCP

t redt ment. M &GV) | L) Chopri
ant i baméntoglF Tri et H %%??;1 st f a a#’?bac ?eqiljal 49L | 0674

Piritrexim Burroughs Vel | cone PCP t reat nent
Pent am di ne i set hionate Fisons Corporation PCP
prophyl axi s Acetone cyanohydrin (11.5 kg, 12.3 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 amumonia 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 autoclave
rinsed with MTBE (approximately 17 L). The reaction mixture and rinse were then
charged to a 100-L extractor followed by MTBE (15 L), the mixture agitated, and the
10 layers carefully separated. The aqueous layer was back-extracted with MTBE (5 L)
and the layers carefully separated. The organic layers were combined and charged to a
100 L flask, equipped with a batch concentrator, through an in-line filter, and the
batch was concentrated (15-20 °C, low vacuum) 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 solution in MTBE.

Step 2: Addition of Benzyloxycarbonyl (CBz) Protective Group
benzylchloroformate,
HsC><CN DIEA, MTBE @ o R en
HsC™ NH, T K
b ¢ O HC CHs
[MW = 84.1] [MW = 218.25]
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for inhalation Spiranycin Rhone-Poul enc Cryptosporidia
di arrhea I ntraconazole-R5 121 1 Janssen Pharm

wohe@boal7asmosi s; cryptococcal meningitis Tri mEPCEKS1005/043728

. Pr ot ePRRde @V i nf ect fbh Deri vat | ve¥ Tedddatakene

10

15

20

War ner - Lanbert PCP OTHER Drug Nane Manuf acturer

I ndi cati on Daunorubi cin NeXstar, Sequus Karposi's

sar comaReconbi nant Human Ortho Pharm Corp. severe
anem a assoc. with Erythropoietin AZT therapy

Reconbi nant Human Serono AIDS-rel ated wasting, G owth
Hor npre—eachexia—teukpt+riene—B4Receptor H- NV infection
Ant agbhiesdl Megestrol AYBY at e EEH st MoleWeﬁ\@ssSqw bb | Volume

t r eatmemt—of anorexiajassoc] WAHDSSotubte—€b4

174

Nt 1| PR REI RS, Eat bl o) fRea BAEL ool SOGEE pt i o

Phar ppgauti cal s rel at =@129tzg Mlps Fogg 4 he gﬁpose_ of

i nhi piting HV integrase, eating or praophyl axis|of
HTV | MfBEti On or trea ing, prophylaxis of or del ayngr
f

th neat ~F AL DS a Nnnt noc + N Canmonnd /\
e onset Ul oo, A JUL asSHum-Satt O SUTTPoOTT™

the present invention can be adm ni stered by any means

that produceg, Q&ﬂ&%lé&hﬁg@% AL ABeAAFE S, LidiOP funnel,

ent SSIteO actro t assi
glhﬁrmogml%@%@ltragﬁgn l@lﬁw@ﬁph@g%d a AR aSo salufiomdf eyaneamine b in

U%gTBE g/ qfl'Jaf‘s%? kip nrr{u Mut%&?ﬁ%ﬁﬁ&ﬂ BRkS! wﬁl:l %/Qﬁ% 5 L) to bring

i Vi erapeut.i c [

| 15§ ComGtation Go RO RS Bl SR NI BTN 20ggei, 10.42

i &gt @hi@:ﬁioll))mﬂdh%md:}&t@dad owkrt 15 @irdfarviBtRwdigidh funnel at such a
gmre :glg o t‘a(il‘hﬁld bgpch tgn%pgr%ﬁlre be%w%lge’cc I'B]ieAn (lr§) lejcguelv OEI 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 slurry 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 a 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 heptane:MTBE. A total of
10.1 kg of product (88% yield) 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 yield of 86%.

Step 3: Amidoxime Formation

@ H NH,OH (aq) @o ! NOH
o._N__CN ————
e o

IPA hi NH,
¢ O HiC GH, d O HsC CHy

[MW = 218.25] IMW = 251.28]
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for oral

adm ni str dt4b

BE*

(e.g., powders, pills, capsules and tablets) can
prepared according to techni ques|known|in the dﬂ?mﬁnd
can enp| p¥e,sch solid excipients|as starches, sy ?

kaol i n, Iubrlcants bi nders, disintegrating agen s and
the |ike. Parenteral conpositiong can be prepar

according to techni ques known in the art andtyplcally
enpl oy sterlle water as a carrier and optionally other
i ngredi ent s A saletiomef anigonigile (13 g) inilBA (H pdgtveds| vearmed to 60 °C

S o¥ith dtiofisg aTNHeORT rpaated 5a050AL fivagadded &?ﬂﬁ'@@&p’éfhﬁﬂ@ over the
in the t wherein the carrier conprises a saline

sGPYE? aﬁ&’ RRYieRe ol e TRIKHE WS thes egut atéR Eden hhenragwherein
a praductbegadto Sitbthllige 3tCofHoHRRS &t HidHchipRfande 366 PhHBE The

of . met ho SUI e.in

PR ol g et St ERBEd g addratromuine over 20
amuinwies.i Afjeedirdng ﬁ)rthomﬂJdté)o-fSB(E ths slukty véaiftltered and the cake was
C QIR o v s Pha uti cal

Sci e nec%e‘gdﬂ?g? B 8 (ij% i h%?%g it sglﬁ%g])@%mﬁz an&éﬂ "k‘?élg’f(vacumn
P ihi ashifragenGrteam 20 9gom kemperqsiest to rgn@cpmmwemn;e it $8% yield.
potassium salt of Conpound A is admnistered orally in

a ohq naceutlcm

2910),

mhereln the conposi t

coqp05|t|on conpr|S|ng t he Conpound A
Y3 2pong ose (e.g.,
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Lon is COITprSSEd _into a
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tablet. In angbper rred enbodi max@,cHY he
salt of Cﬁypo nd A ng%gninistered orlally in |a
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A potassium salt of Conpound A can be adm nistered
orally in a dosage range (all doses disclosed herein

wa@e@eoen7an acti ve ingredient basis) of 0.001 tPCIOSD05/043728

10

15

20

25

ng/ kg of manmmal (e.g., human) body wei ght per day in a
singl e dose or in divided doses. One preferred dosage
range is 0.01 to 500 ng/ kg body wei ght per day orally
in a single dose or in divided doses. Another
preferred dosage range is 0.1 to 100 ngy/ kg body wei ght
per day nr:\ll\l in annlg or divi-ded doses. For oral
adn11Nmknat|on t he @ﬂ%posEQ|onsNh&n be | plome ded || Mensity
the formof tablets|or capsul es containiing 1.0 to *89&
mll_g_LarrR of the active 'ngrpdi ent nartir‘lll arly

5, 1Pamid&ximeA@) 25, 5051.285] 1100, 15®g 20(), 250, 300,
400, —5066,—6060,—7066,1866—PO00—ant—1000—mHi+grans bf
t he aBMAPE i ngredi ent42ldr | 18& syl omat ij ¢ adj ust mentlé
of t §$ Sage (o tng patient to|be treafed, A
prefe dosage of [the potassi um salt oﬂzkﬁﬁﬁound A
(e.g nglgsrm 1) for adult humans|is oral |[ggm nistration
int ormof capsules of tablets in am anount of

fromi@Beng to 600 g twi ce per{day. Theggpecific|dose

|eve Qnrl -Frc\qnanr\\l n-F rln'-:\nn 'FJ'\r :\ny papt| G||| ar

patient can vary and w || depend upon a variety of

voneral hosi i Mgk OFaRRRLRRE RS in aR iy we addea
adimethgl accat*/ilamdlcm:lwsylaiﬁ (&7 Ikgl poar20dningtes.o Atslow ek atherm ensued
ange1 RSt $EY&hD érmgaf tH@sl Fé&g ﬁﬁfgb f:lteaooc oveg 15220

brevi ations _us er e| ow n

= TR{BRGs-r AT Wﬁﬁﬁeﬁfépéﬁ@ya%§/ smatﬂﬁﬂlan&é&% conpin to the
I eht3fn@edli 6 618/ ﬁﬁlstaﬁ@%fcts- lili@%tlwﬁﬁ Qas HRAGWINBed RxyleriRb Bhider
ST concentration v. ting

C kool BRsREN BBl EMptranke 1500, prierein A RUHA B S L]
c oveceatdedtand nedubbdEd =ikl ivelmpreogyd. £1h )Ilha ma&ﬁorll Bl Gre=was then

t ] . .

N S g gy ARG 750 SHALALARE o i
NMeQiL opt with mmdmemlv% tengieragurh yas tlheincinirdased DELDE
diifdr&h&nt bidr 35533&{}5 ﬂglﬁab%fi MRid f fthlgﬂmge ture fo %hour The
acetate, HoH = ethanor:

eqU|vaIent(s = eth
RO e ROt ingreaseeyo 3 <6afor Fibioars= The reaction mixture

hivgls tiRgrdodledas 68°¢: m@wmo@ %g anPy; AfePB0T mlnutes MTBE ©

{10 Pt R vy dp B R it E@sivgsch s dhsogied (pO°C for 14

| houis parelthemfitriher egaibad toLﬁl‘KPantl ddedarleanr bﬂo@eﬁfiltraﬂb@“?he—sohds

v et SRtHoa e | CRMNOBNTER @ 12e] 9T bR -diffled to 0°0)

and dried on the filter pot under a nitrogen sweep to afford 2. 17 kg (51.7 % corrected
yield; 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 1 minute. Retention times: amidoxime d - 2.4 minutes, DMAD-
6.7 minutes, intermediate adducts — 8.4 and 8.6 minutes (8.4 minute peak cyclizes
faster), product e - 5.26 minutes, xylenes — several peaks around 10.4 -10.7 minutes.
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MIBE = nethyl tertiary butyl ether; MW= nol ecul ar
wei ght; NVM = Nnet hyl nor phol i ne; NWP =

wOReOIDYr rol i done; NVR = nucl ear magneti c rPCDOSIVO&043728

10

15

t-Bu = tert-butyl; TG = thernogravinetric; THF =
tetrahydrofuran; XRPD = x-ray powder diffraction.

Unl ess expressly stated to the contrary, all ranges
cited herein are inclusive. For exanple, a tenperature
range of from about, 150C to about 80C neans the

t 8iepSi at ur oNMetEIRLGR oyt 15C, or about 80C, or any
value in between. The follow ng exanples serve pnly to
illustrate the invention and its practicey,clhe
exanpl es ang d be construed as linmitati

scope ork};@gwtl of the i AMBRMaERCHaR  ef er fincelhetiei NOCH,

to "ezp#vaken equi val ggt s" nmeansChm| N
equi val eRt (S, MPLE | Preparation of ¢hfp6dnd Aoand
its Form1l Cry¢talline Potassium Salt Step 1: stfr ecker
Ami ne Foryyd+ e 38CV CN NH3 (1) H3C CN A nMVK= $7588D
H3C OH H3C NH2 S b [ MM 85.1] [ MM 84. 1] Acet one

cyanohydrin ( 11.5 kg, 12.3 L) was charged to a

5- gal | gh—autoetave—antd—the—vessetr—pracedunder 5 psi

ni trogerMyriessure. The aut|0éMavel Kas clodrsed t o Y9

and ammoni a_gas, (-.3. 44 Kg)|, ., pressuri zeld, to 30 psi, was

fed int chf“ﬁ’@g‘?/i‘gl_éﬁ)l unti | t%i’?lgea ti ondzrkegached

conpl et %ﬁ@?ﬁﬁ[%@@m@%dﬂﬁm by GGasgay (less
0 a

t han 0. ). The resulti nsion was fransferre
to a pdlnyiug and the autoc| ave rjisnsed wvs.tadkgMIBEI.38L
(appr oxi-mat-elyr 17 Ly —Fhe—fFeactHonr—moq-ure—and—+inse
wer e t hedMeharged to a 100-L extfractor| fol | owedldly

MIBE ( 15t)—the mxture agrtated, and the ayer S
car ef ul I%Mé@]parat ed. The agueous| | ayer| was 20
back-extra(%ged wih MBE (B L) and thel layers |,
e .
car ef ul IV parated. The organic||layers were ¢ [ ned

and ch alr}@aqgsufﬁ% Fnt.% 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 I, 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 filtered. 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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waeoneostat ed (15-20 C
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100 L flask, equipped with a batch concentrator,

through an in-line filter, and the batch was

| ow vacuun) to about 2BCT/UBZH05/043728
renpve any excess anmmoni a. The aminonitrile was

obtained in 97 %assay yield (11.1 kg) by NWVR as a
solution in MIBE. Step 2: Addition of

Benzyl oxycar bonyl (CBz) Protective Goup [ MM 84. 1]

[ MAE 218, a visual| fl ask containin

L Vet i o o A BB O ST B P RRE ASOTO LA B
waszehal a9 unist i BelcHL R Rbagyanoani ne b in MIBE
(4.44 assay kg). The solution was further diluted with

MIBE (62.5 L) to bring the concentration to

agppsci mat elAmihb colylihg Benzyl chl orof ormate (1. 20
equi v, 10.42 kg, 61.10 nol) was then charged in over
15 minutes Wa the addition funnel at such a rate as
to mai AGin

heobat ch tenperature bel cﬁAICQS
(1 3 eq|U|vN 8|[88 k r)"""was then oy,er
Qﬁg‘lal OWQbHrry whi |
batc ,_f gratute bel ow 35 0C. The s eca
bu

sl i ght Iy m)re sol ubl e as DI EA was adde §wo phases
wer e OS[W en stirring was stopped. The react| on
m xt ur e was age

for 16 hours at 20- 25['@"’"5116?6 whi ch
DI water (20 L, 4.5 nlL/g) was charged into the batch.
The batch was then transferred to a 100-L extractor

and the| phases were separal gy Thg, or daphg | ay ey uwas
then washed with 3 x 10 | pof wat br -and| then 15/ 1 0

brine. [TReetigamiidnchayer wasisieapsferredswia a

i nline HHter—to—a—100+t—+pund Hast

10 mMm

L.L

o
UTT1

urTu butt Ao U.II
subsequ heplteane
Vet —sw
was fi

ane : MIBE

Cryst al
the res

ehtliopobeayleaing swit c

hé&é-lﬁo

8D: 10

MI'BE.

Zzationm occured du
uFPH ng white crysta

ng t
i ne

€ SOt
pr oduct

ch and
tf ed

90: 1D

hept

and was with 3 x 5 L of
total of Wacl% 1 kg of product yield flﬁLﬁed
I n greal geictakan 99 HPLC A% al of 0551
product Lwas obtained in 3 batches withlan average |
isolated yield of 86% Step 3: Am doxi nme Formation [ MV
= 218. 25] | = 251 ut.i on am tr| I
9 in (Pa (46 et et s9atintll TP 5 Biop e L a
adiC MR Sldwily adl@déFﬂt(cﬁob)ﬁlzylﬂa)nmm(si Giddn dvert 15 Mimsites, wherein an
t ..
%g{)]tugtyl mwb %CQ%'%L oﬁasglglggﬁd{nz% (85 &90@1 lﬁEs?cé mé-\]E %ﬁ&llvgl@flt of the
p rouig t Thyesearty b@a@my@tyquk@@d Jigoreys siigling Wanreauirechj Ehe reaction
t QPR SRkl & Aot ver2 HOME Snd Mdfhtained at this temperature for 1 hour and
45 minutes. The solution became extremely viscous at 45°C where a small exotherm

(889
A tot

was ob
26.7 kg

was observed to 50°C, after which the slurry 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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slurry was then cooled to 0-5C and n-heptane (40 nlL)
was added dropwi se over 20 mnutes. After stirring for

wQ2we61at 0-5C, the slurry was filtered and pPOIEFUSZRE043728

10

15

was washed with a 20 % |1 PA in heptane solution (60

m.), and then dried under vacuumw th a nitrogen

stream at roomtenperature to give pure amde oxine in
88% yi eld. Step 4: Formation of Hvdroxypyrim di none
rré’t’af‘?&ﬁ 85%% fggv T \pggﬁléﬁpg%actgnr@?ﬂgo )v(\!ag%ltgred and kl(igg slurry washed

acgitly beEnedita Atk at €).( The Jolkdg wepy dtied6h therfiltee pot vhder

sl 0

o1 R NS SRt Nl LPAT0E ARRBIg gt 918 00 %

Afdomect&d Siehh @9% LERICnd . Latl€A R aeddtenminérhby HBMCmethod similar
[ d| ate cis/ trans adducts. The

Fven?}n%/g)g%{? \;‘\’Arbtﬁogﬁ *d to xyl enes under reduced

pressure ( maxi numtenperature = 50C), wherein 2

Vaies 12 irdodihiyebecaddaiand reduced to a final

volume of 7.5 L. The reaction m xture was then heated

to 90C and kept at this tenperature for 2 howrs, while

fl ushith§<t he_r | n| ng I\/eg:)—| out with aHs®{rggencggweep.

The te,q‘perNat U| e |p|cr5@$0%i in 10C Nncrjemept s
OV%I’B . hHN N

for terrper at uleOalISAhen f i H y
|ncrea§ 1£C for 5 hours. The reacioh®njxfure
was then coqued to 60C and MeOH (2.5 L) was added.
After BWRAEARs MIBE (9 L) was added sMWFP34-eRlpuil d
a seed bed. The batch was then cooled to OC for 14
hours, and then further cooled to -5C and aged 1 hour

before | tion. The soli wel S ement ed
with 10% a{e%%vMTBE (6 L rhag/ﬁﬁ L ﬁ%n(rg? 1T ed t(\)/w%‘g

and dri edBoanitde) fi | ter pot ségdel 28301 § negen sweep, to
aff ord Rt7kg—{51-FY%corteectedyieldi—99-5—wi—04-
HPLC nef MQ@H Col umm: Zorbax C-8 4.6 mm|x 250 m
ACN 60% 0190 H3IPOA t 0o 909G ACN 1 T109% O 190 H3P

12 minut & éPd/ﬁd?O(%/""?set)rn nut es|t hen back t 0%®8 ACN over 1

m nut e. ention tines: afm,doxi | 2.4 mnu
DMAD- 6 @%%\n nutes, internedi a? ngduct $ - 8.4 aﬁl'g%’%

m nut es| (R4 M nute peak cyclizes faster), prodygcl e -
5.26 mputes, xylenes - several peaks around 10. 4
-10. 7 n ralse wssh Bt lelde@LHIO/- Met hyl ati on [ MW = 361 | 28hL

[ M\ 375381
1 N NaOH 224 22.4 mL

final cake wash (water) 30 mL

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 preconditioned vessel. MSA (1.45
ml) was added to the slurry in one portion at room temperature. 5% Pd/C (0.15g,
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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To a solution of the pyrimdine diol e (2 kg) in DWVSO
(16 L) was added a solution of My(OWve)2 in MeOH (11.95
whgdos/oaf7ter whi ch excess MeOH was evapor at ed uPdEDS2005/043728
vacuum (30 mm Hg) at 400C for 30 m nutes. The m xture
was then cool ed dowmn to 200C, after which Mel (1.38 L)

was added and the m xture stirred at 20-250C for 2
hours, and then at 600C for 5 hours under pressure in

oot oA O L AT e

Lcstedlvb@-l 1 48.0 by whsy adifidtéah, off loNanwd (B4 nde, thbvprempltated a

o
ﬂ d. :];13% F,luI'rly%vatlé/I r%d é\f& 3 bszfzﬂ abhe g%vsg dld qgtefgdn%%d with
qwacm(ﬁo adgesalletted anil o § mava at 505’(«? t therradichamigs (as hydrate)
\%ése&btélﬁéh &s)a e &&aaufﬁe desk OvEY) id 967 yasla %&rﬁd&ﬂ:dtfbﬁKF)

irre mnutOS|nan|cebath and t hen

fgﬂ%leq\!wp 99h3e/°]FC+A*tPeKFcéi<§Vt s washed first with water
(20 L) and then with MIBE: MeOH 9/1 (30 L) to renove

s ?tﬁ%ﬁ R e S

drHiasel B 1% Qam-, BUW3@N}J@W‘E@% Q%4 F 9086 B oipptes (20%
a&o %I),eﬁadmr}u?es M‘% @g Bwi Mo /Hﬂﬁut@%é@éﬁgﬁf %10 nm;

corr cte ’urltyo startlng mat
aqwmpnmmgmsﬂ@ E)Cﬁt’etf;nﬁm amepdssithgreamine bargdung SV
> (- \-1 M@ése@bﬁwﬂ @@ di grgniut
(?ﬁ@gﬁé@hftno%?s ﬁhhﬁtgylt_(?ﬁ%%e 4%? was sl owl y elldded e
4-fl uoroberi zylam ne (1.05 kg) over 15 m nutes,
VBT €iMetBbd fdﬂ@é@&ﬁyﬁ&&m 26kaex %EﬁCknquM(g-basm mobile
?ﬁnda'sé '&ﬂz%gﬁ 15(55', a&;uﬁ% B @q% yah %@H%Nt B SniRR-0®0% A/
Sl"urry becane nd vigorous stirring was
r B0@iR) £ mﬁhmesr(éa%tA/oTO/WRé femirertest(30% 200 05 8p; Rowolur s
t r ral _
ngn.ﬁd(]r{q}%lu{é @ﬁ o@% til'@'f]lﬁbtcgl'mﬁl t@ﬁpéﬁtﬁ? 30 @Q&Ent?d?fjtlrﬂés des

ecane extremely visdcous at

wheoreaming md} | méniesh aminewald. bmsréwe@h@eélesééé MHRHCSy CBramide -

slurry slowy freed up and becane
\A%Srrggg%‘ggsus after 1 hour at 720C. An HPLC sanpl e assay
20 (HPLC nmethod was similar to that enployed in Step 4
ageys) at togadnghl©Cobblingr eacti on showed I ess than 0.5
A% N- et hyl at ed pyrim di none. The reaction was then
cooled to 6Q0C and acetic acid (0.55L) was added over
3ParriAnut es, Plephiativedf Oxaditmmlaldfialti on of water (6.7 L)
over 30 mn and then the addition of seed (3.0g) to
initiate crystal&ization. After 30 o

N N

N~ EtsN zn loss of N

N:<NH . Cl)j\ﬂ/OEt S= N 2
CHg

o) toluene

HaC 0
136.53

184,061 [ ! not isolated

CO5Et CO,K
= EtOH, KOH, H,0 =

P = Y
CHs CHj §
not isolated [166.18]
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mn at 600C, nore water (7.3 L) was added over 30
m nutes and the reaction m xture allowed to cool to

wa@niweoat711 enper at ure overni ght. After 13 hour SPCT/082005/043728

10

15

tenperaturewas at 200C, at which point the reaction
m xture was filtered and the slurry washed with 50%
water/EtOH (2 x 4 L). The solids were dried on the
filter pot under vacuum N2 flow to a constant wei ght
to afford a white solid product ( 1.59 kg; 90 %

cor r-ect nrlgyl el LOO_OA LOAP a+ d 00 o -CAPR—as det eﬁrm ﬂe’dr

A AR~ 4 Al A\ T 7

by HMa@'(ﬂt hod SI vﬁzar to thclthémpI oy¥essi n HiVelymd Density
aboye ) —Step 7 friydr ugend[T( nm_of —Chgz=amde{ M=

468. éﬂ‘}ethylﬁmz‘ﬂe%zll%] A st ai|rtPess stee¥e hydr ogenatijon
vess&6 wd® precondi ti oned wijth MeOH (54ng Clcat al yst

d | W, @¥.\ el ‘e + 1o — 4+ I 2l [ ]
an oAU getr—t e treactton ¢gonarttr o |> descit+ied—betiow

Chz &iiylgalybehionidy)) 18As t hen s128fri ed| +H4kBOH3 28D nL)| 1i%3

t he[precondi tiong esserl . T.4b

t he %fegw“ﬂ fn one q]S%rti on at S%mt %@gﬁ‘%t 133?850/ Bc?%&
L3

(0. 138uen0% wet ) |was al so added to the hydreggnatian
vesse Hydrogenlwas charged to thel vessel |in three
Sucﬁﬁm@&cﬁl&ﬁgum hydr ogen purge cykl es, after whigh

v dr At At AN el faor 2 A hovr
||yu| UU\a"ul CL T AV 91 U LEAYA] J = 11Ol

at 5G0BE Fol | owi ng hydrogenation, water (8 at) was
added to the reactiom mixXturne, the mxture|was

sti r@alaqa*ﬁa“’{ws catal yst wasfilterfed and Washed wilth
4:1 I}/g;, water (20 ni). The[pH of cpnbinedjfiltrates
was I ust edtobH?to 8.01by slow additionof 1N
Na0—| (22.4 nmL), which precipitated a solid. The slurry
was stirred_at 0-5 C for 4 hours and the solid

filtered, wEdwbaxalwichloide &-01 kg vy slowlyiadded oo mirdure of 5-
dfﬂeﬁﬁjltbﬁazb@@@osmlt 5@% lahhife 3. @ﬁug)tm%m&% ((3@ $)) Ay gRdt@hch a

li.d
054 Jrbih b reth S0 8%0%‘% g ggng%aﬁgg@e&m 1 hour
Ki0-5°GtheSi RSy Rintinel FIS] @m ods filtered 98y Yhe scldwa wahed with

2L st R? L e B IR RoB e G RS slowy
Aad®@d% B)hot sutmelitelueriee(FO5CY 1580 v @)40-50 mimutes. (D2 gas evolution),
g%{eﬁ‘tﬁ%o%ud@@%% ar?g@ t6- 8§°@ 301 1ot Wik *c&ﬂﬁ-%r AOBIE; the HMluene

retention des-f | uoroam ne

nFqlubien was yedhed syith 55 o830%; biipeethen p@vg@ﬁgntch%togthanol (reduced
MJ8! Ehen @L FHRLOB] waslfid8a, tﬁbrﬂéﬁrﬁéntrel‘fﬁl—&év%fo'"@E tBen 33 liters of

B B s o s o 18 Eonf Sp g s gooled to

=1 @34, KOHi’ﬂqn (8.88) (A0%ddd over 30 minutes, and the resulting thick slurry
was then stirred for 40 minutes at room temperature while the oxadiazole K salt
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 a nitrogen
stream to yield 4.48 kg (90.8 %) of the K-salt i.

t he r|| /\t UI \4 V\las
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Step 8: Oxadi azole
Coupling Part A: Preparation of Oxadiazole K Salt not

oxal yl chl oride (4.01 kg) was

sl ovvly added to a mxture of 5- methyltetrazole (2.50

Kk

c

9)

at such a rate that the t enperature stays bel o)
The resulting slurry was stiriog
then the triethylamne/HO salt

@r

in toluene (32 L) at OOC

50C

S f||m@£gé offjjzhe
t ol uewp( 50C)N

C armd—were—s| ow

¥

solid was vgfashed wth 27 L of Fl
conbined fijitrates were kept at
added M6~ OHo| ut f to|J‘é
40-30,ym nlut e g ol utlon)
was &gé 1 Thour .

t he thCuéthle sobuti an vvas washed
t hen sol vent. s hed to et hanol
17 L of M dded,

then 33 liters of EtOH were added t
The et hanol
(8.0 L)

vol une

1Q0C and KOH agq.
and the resulting thiglcsl
m nut es at rOOM—iNen'panat re |

salt ¢
washed

The solid was dri eoo(ﬂﬁ@r

of 41 L).

ryst
W t

ﬁl 11L00f :

N

'(\Jfl

r YoHNaS

(500C, 15L) ove[ CHs
hen the sol ybi OR: 166.18

r cgoling at 200C,

‘NJ\iFI\E 5/L of 10% bri ne,

redyced to 8 L, then

t hen concent yated down to 8 L,

adj ust final

sol utYi on was cooled to

s added over 30 m nutes,

tben sBtirred for 40

xadi azole K

|tered off,

dwally with 15 L of MIBE.
@ht under vacuum at 2Q0C

with a nitrogen streanccbmpgurmlﬁd 4.48 kg (90.8 % of

the K-salt i.Part B: Qqdiazek g Coupling Conpound A
Mol. W.: 444.42A 500 niL round bottom fl ask was
charged with oxadiazole Ksalt i (33.8 g) followed by
I\/ECN( ndDME (033 .n.d._) wi-th—strong—sti rnnn
The restIageirmg sl urry Ms t hen coouhreld down {tMol&- BBLC and
oxal yI cht-oritde was—added—over—tte course of
20 m nutxé@azplﬁKéPlH!er 6341%9?% M the inter neﬂzo 22
t enperfatu 'ess {han 50C  The ting acy
chl ori Zl\é({l\gnt aining slurry was theiggg'éed flor 1 hour.
To a 2 ound bottomytfask the free aming h (3D Q)
was adde

oxalyl chloride 23.7¢g 16.3 mL 0.19 .2.1

free amine h 30 g (99 wt%) 0.089 |1

THF 821 mL

NMM 21.56 g 23.4 mL 021 |24

NH,OH (30% in H,0) | 623 ¢ 69 mL 053 |6

HC1(2N) 500 mL

IPA 920 mL

water 400 mL

MeOH 300 mL
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followed by THF (821 nL). The resulting slurry was
cool ed down to 0-50C, after which NW (21 .56 g) was

wa@odwedéEmzl t he slurry so obtained was stirred POF/USD05/043728
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m nutes at the cold tenperature. The previously
prepared acyl chloride-containing slurry was added
slowy to the free amine slurry over the course of 20
m nutes such that the tenperature did not exceed 5 0OC.
The slurry was then a(ﬁd for 1.5 ho

50C. At .
this tinme HALOSREMREGbOtAR Qa%lﬁfWﬁSeLiﬁ%I%eadVI% ohedeagple K salt §
10998 %?fbll%%d‘bm\dedm €280eAL) b DMK {06 2mi svithfseong stlrrlng The

RIS W e pad et i i sﬁd il G 74 s

y alldabowet therepuma of 20 emngtes inrarderfto maamtaimdbé tritonall telpenature at
i AR 8RR PR qulBo g L g5 1 our

t he resul ti Ag aZl rwmiebczf@nbﬂ@sd; thofrae poine h GR g) vz added

V‘@éll Aeded b ilOI’ﬁLP Ofhd Iragmaﬁg lurr9 e r&b@lea gbwa% 9-3%€! Srier

t hen eva orated under pressure tory
- oo KMMIAL 56 &) ves added ﬁaﬁ %molaﬁ%m a%?tlri%‘t@f 10
mmm@t%s ?ﬁh{a@ Bold Qérﬁﬁa%ey SInI? ﬂrbﬂ@u&ﬁﬁp ;mpamad a lkbﬁuaaideio@ntammg
cipita
S Grpandied vevBoiar bt hit Rt 0 T vrnar ol appyes such
aglmli ;%me%m% rg% oxnceé gmﬁ éllf% ?h@ slerry Was tlmgxexged; farrlr ?1: hours at 0-
Wasn! | %ﬁ V§‘e(a Cfio O BARE (M% WE onversion).
{
err%agéen ﬁﬂxwfﬁw %a%ﬂg»ene%%ff wih; qolat‘}ﬁ%ter QL)
'V\FIEJ:H O(Iasbé/dd@d %%Istﬁe G R Hmﬁﬁése rTHeZ%ltmg) yellbRes1a8y) Wwis then

so .obt ai ned dried overni ght u
nistied &R agtafi@aﬁﬁlﬁléww vée@sersgﬁe%fssscﬁ% &dﬁ; ng% slurry was
y hlﬁncb)(:ldlﬁéd?@ P 2-Bok ARG 25f (5@0@1&]}1}31?1&4 thé P@u@@&&é@m colored

ﬂfb‘B Ji;%n(’?gbj gﬂa /%\V?’é %8& %/QOWAB 1ng ﬁg?ﬂé 8%%31%%?&?# Wwere then

t emqmrabah neder cedac¢dpdestues(4026rrrht roomriemperbtuosiofd gl solution

CBIRRSSH Mob 2 ATRERAohhe SHLETRE AT AHNARGN ¥ blloitace.

c (w@m]c@@a mipoegs then adggé ) thlsrmyv plagmiloveribe sowpe §f Lpminutes, and
aghd duefla o%ﬁﬂgm Bt tdon} {éﬁlp%ﬁitﬂngs THe agecps@ﬁ@} %@ h}teﬂeﬂ and the
sol ut1 on, Form crystallin i:l sat
t Ielid ebfaingdavas yaghed i weich 7z95r£)e &l rdiye %}Vlslg Sghith cold
t %dédﬂﬁ @860 m@abre%o&ﬁblfc))olgi\ﬁzwﬁ@ib‘é bKﬂ)‘%%fWaM b?ggwghﬁwttsh with
nol en, a e W
| R gr sl so BaTR s RiERe o Riehb el S i

atmtﬂ@éﬁ:stréhm&ﬁgmt%)\’igofmdmpmmd A (0938 gietd)L/ hr (20
nol %9

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

with a mechanical stirrer and equipped with a nitrogen inlet (i.e., the crystallization
was conducted under nitrogen). The resulting slurry 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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1.864 nL over 7 hours, 0.2663 nL/hr (80 nol% The
resulting slurry was cool ed to 200C and aged at 20C

wa@iRaoclo6t7me concentrati on of Compound A in the POL/NS2005/043728
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i quor was neasured to be less than 4 g/L. The batch
was filtered, the cake washed with MeCN (3 x 12 nl),
and then dried under vacuum at 450C, wth a small
nitrogen sweep, until the anount of MeCN and water

present as determ ned by thernogravinmetrjc apalysis
@bl sobian (LOReass. el WA I eIFS) OB BRI Y the

Oqﬁi}%{“?u gfll}]aié‘ P&&g@ﬁ«% ﬁg’l?aﬁlﬁﬁgbﬁﬁh%t 49@N\/PLE 2 Form 1
oun
o eperat vt @ iy B S oo
1 (3

T NEL R sk 48R hddd %6*@%&1"3{32 ki Slionof
adaf feBling s |wasnqu gg%n in ‘%%ée % T ch CE: ton o
uidamponid Adgeim motherliguar ves meeasunsil & bmssethas 4}@4 Thedmgeh was
W4“ﬂ’ereg 1.%§ cglge wasl'%]) gllltfl{‘Meéﬁ% ) ﬁﬁ% aﬁ@ﬁleﬁqgf‘eg uh@ertﬁ@uum at

suspensi m nut es at he resutln
sd8 n@ﬂbfn srmlé DR EEREDS Emtllah%ame‘mt of %QW ARG Water PF?éent as

?Hét%%%%ﬁ%% Bmﬂ%ﬁ‘l%l@ RS lid Xneﬂ)}fsﬁ\b@s oY tth?l lv&?f% e’fé"hed\l{l éé}’t of
s filTtere § ilter direct

i fogrguad A wai phiriB 9f“$é’§g'l}églu¢ ngléis"\?vl t h mechani cgl

stirrer, addition funnel ni trogen |nIet and

t hernmocouple. The 1 L fl aﬁglmﬁ) sed with 1:1 (v/v)
water/EtOH ( 48 n) andlt rlnséi%asfilteredinto

t Fertb 1LCrystuBina Poiazsit g€ omppoulé\ fi | t ered sol ution

%eeded L M s VST aII ine Form 1l Conpound A K salt (
2 erature and then ed for 1 hour
to build a ddemobetty BmEY, W9é$ft(éﬂ7\meﬁn ﬁ@n@e%ﬁéu%?gassay

R HPLC“J}t\ﬁé}e WhdrBedlo@H1 (L rbubd béﬁorﬁ&la&@e rWlih &emlntcal
The bat t hen, cool ed tp about ancrl@ff ‘iolg ?n
0

{ g ALLiPR DiSPRER e AR
Welser e eﬁd\qlﬁodmeK@W@S%Lw/vﬂ' 00t cI8. ek, 216 tremadel) was added

h [
S A b BB EA Ok 5 Mo S e o
t Benhalrirestltingde rthwchssvaoamf aanajptityod dle sodids, afiigt vhichrke batch
lé?itltepéd tﬁo%'h ergfhg @ﬂtep&r&w 11’{’@% 9@%&1@%‘&&9 In¥aK equf1pped

fve t SSlI um sa ot ass! um sal

@Ytﬁvﬂﬁ@lamoﬂhglr%t@ﬁﬁ@@ ﬂlmleég%r%eéu et, and t@nnocouple The 1L
flask was rinsed with 1:1 (v/v) water/EtOH ( 48 mL) and the rinse was filtered into

the 5 L crystallization vessel. The filtered solution was seeded with crystalline Form

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 L) at
20 °C over 1.5 hour. The batch was then cooled to 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 filtered, the crystallization vessel rinsed with 50 mL EtOH into the filter,the
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
g assay by HPLC, 99 area % by HPLC analysis).

Part B: Characterization
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g assay by HPLC, 99 area %y HPLC analysis). Part B:
Characterizati onAn XRPD pattern of a K salt prepared

w0 noobloeo7manner described in Part A was gener at BOT/082085/043728
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Philips Analytical X Pert Pro X-ray powder

di ffractonmeter using a continuous scan from2.5 to 40
degrees 2 Q over about 12 mnutes (i.e., 0.02 step
size with 40 seconds/step), 2 RPS stage rotation, and

a goni o scan axis er Ka. i
< A'pha 2 ( Rao}RPRaRREnGH o e R B sd i e g s n Pr
eXpeid gepblatedas d Phitlipndedlyacdd Xehért eanKirhy powder diffraxisiieter

L.t h [ Fi o
CoPEE SOETRLS e et g AR caae { R RErRU gfimyep e 002
sstep sipe eyithrdcsecondsiseepienRRS selgs mtatied anda Bamid seenwxss. Copper
agsAIpARal(x: g,ff)ialm/mu};ﬁa b '@K&Q}Jﬂ'a'&ﬁhén RBCuLRAL the source. The

di fferenti scanni ng cal ori neter at_a heating rate of
1eqeniment Wesunomder anplentaondiiony ThoXRPR patiep ingbewn in Figure
Pi Nbolvanlk uid mereol%gbdnau@ @éﬁa&ﬁ’@@ theldeRBPRIoRingl Ne DSC
curve, shown in Figure 2, ibr'ted a single, sharp
endothermw th peak tenper nfuro gf about 279C and an
associ at ed heat pEaHNgl ORy- éi‘,famﬁg@ﬂ§ 230.thet{ gm The

endot herm i s beH-eved—tp—be—due—torettt+ng—~A
thernogravinmetrjc ahal ysi s v per flor medowith a

Per ki n- El mer Moget— TGA [ unuer nltrogen at a lheat i ng
rate of 10C/ m n|frofn ropm tehperature tld-3aboyt 350 C.
The TG curve shpwed,a O 3% ght lloss ingd heatin
to 250 OC. Hygrpscopi ci \g?ﬁ obL&SEBe Y,
Symmetrical Vappr Serpt on Anal yzer Modglg SGA- 1. Data
was col | ected aj—+oom-tprperature—fromo—95%relative
hum dity and bagk, %% rgelatiys humidi t)25,céhan e per
step. Equili bri umcondirttons were 0. 0 weight percent
change in 5 mnutes with a nmaxi num equilibration tine

gf 180 m8 Q/U %eeﬁ gsaﬂ_BFen g?g% ‘[H%%@rﬁh‘é?@eskfi%dr fgtl F%rﬂed @a:w%g 'ggﬂ}b I%rliledyzed
6 Wel | 0

2BV o3 Aglosirypens 2&9 2%@%@&%@@@ Cat? Igeig 2 heping rate of

W@O‘QMI@E frogl rabeempanturé WCGK B RBh ey pirﬂﬁ)ledﬂummum panina

e 6@@?%%?5@%?5 % shlien Mg, e ikt § SRetg. gparo

nemdcxtlimmg\mh p hedesmigesitire opatepa R e Coanddmsassadimet] heat of fusion of

Br| 2%(?1\@ {\@% R@&@%@&%@/@%@wﬁ lieeotgls]flléjeghﬂgesuIts

i ndicated t ﬁethg@qurmaleawrmﬂldp@ teas Perfrmaed Wlth 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 VTI Symmetrical Vapor

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 0.01 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
down to 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.
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EXAMPLE 3 Form 1 Crystalline Potassium Salt of
Conmpound A Conpound A (45 g) was dissolved in 50:50

wQ 200660tk MeCN (434 L) at 350C to give a sol uPCDOS2W05/043728
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a concentration of 96 g/L. A solution of KOEt in EtOH
(38 9, 24 m.%KOEt) was m xed with EtOH (342 g) to
give a 2.4 wt.%solution of the ethoxide in ethanol. A
seed bed (Form1 crystalline K salt of Corrpound A) was
prepared by adding the K salt ) to 70:3

et hanol : aceBrieitirenaged g Apsqrbed 1%1?%% ks 8P %Sﬁ@’ eddudiCl

V\ﬁfr@tldﬁﬁlm z{ Bﬁﬂkrﬁ&[n lefétrﬁhlﬁlﬂtlﬁﬂ)MSl"ﬂ’iﬁuﬁn ThéAsddp dedults Sdlicated
V\E‘F g]]é rovi de a slged bed of approxi mately 48, 600

S I“@Sé polgsstgm sall narticle size range of from 1
to 500 nmMm) and a nean particle size of 10.4 mm Seed

slurry (186 nL) was charg P%E%ystal lizer, and all
of Et 0—|I\/ECN sol ut| on of Co poun was charged to a

bApuUNp j acket was

J [ ) { L A 16
i nt ai ned @gmg,ggrga mqs géya,ag aaé%wédol%%@rsd Nl EROHWABCN (434

mai nt ai ned at ovid

t Bp &t 33 Grte gwpr?esoéﬁrﬁ@o\uﬁlaaﬁxowpwﬂwfa%&%é sedytion of KOEt in
sg’t@!lttll l@zln o VIR Rt \A%ollleommtuﬁis@@wlm a@cﬂf’@tétn %) %d"give a2.4 wt.%
Sta er 1.l e nt.al,nNl n a e e
Seot (e Fhphide fp FREhY. Koseed bed Tt Coyb@e Ko tallet
O@ﬂﬁ@dﬁl@ﬂ A) sab ptelpamed\b@&dénhg ¢l Ktsalh (9 agptooT0:80 @Banol:aceontitrile

nﬁﬁ glg)t %ﬁ?r%vnﬁc]% Hle se twg'rg |\alrétt H‘H{f% aqi‘gﬁﬁiteggmﬁg Bﬁth Model

cﬁéﬁ g\@dmﬂbto plhmdnamed]bmfr@pt@mg@@ 4&_ QQ {]aﬁ]l 5|1¢] ng@lt § @43 a
{ B CRIPAUASLA TR L k908 ) A P8 it BhilIe At 10Dy,

total addit S%‘?@%%il 6qnk) wes ‘fh‘i‘égeéd%&@ﬁéﬁ N%{ﬁ%ﬁr s

haghheeCRanEsa of @thpblitd KGks o@d@ea kR jA0RSte€ Oytirigepaghp. The

RS AR A PR P05 an IR BRI g

f rint@beCatt 37°Q @ frowidera 3°6 datch, tethperatuag ebhea€oRp@df Adsolution
o BRK OB nldon'5dr& thendoh nltlgr%lé@érﬁ_t? e EGafiBEA AR
d napitaomgem bastlutenyettitenslab 3 &%k rﬁor\ﬂ@ssﬁrsté howen ©é thetaddiion, the
!Zl NHAGRI 18Ed & o férof O@yjmihﬁ'ﬂ%ﬂr é&pthe KOEt solution

over X In a vacuum oven C. to afford

i 5 a¢ ay p&atg 0bP-28 mle/frawtmftewmd eiclierge Tigsowess changed for

9486 neXANBE t¢10.83 mL per minute for the Compound A solution and 0.66
mI/minute for the KOEt solution. At the end of the 7 hours (12 hours total addition
time), all of the Compound A solution had been charged, and the KOEt addition was
continued at 0.66 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. After filtration, the resulting cake was washed with EtOH ( 3 x
45 mL) in a displacement/slurry/displacement wash sequence, then blown with
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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Form 2 Crystalline Potassium Salt of Conmpound ASol i d
KOH (47.9 ng) and Conpound A (402.4 ny) were added to

waec@bhoeg1y8 niL), and the resulting sol uti on WaST/US2005/043728
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soni cated using a Fisher Scientific Utrasonic Mde
FS30H at 4CkHz for several mnutes until a precipitate
formed. Sanple was then suction filtered to dryness.
An XRPD pattern of the isolated crystalline potassium

salt prepared_in the manner st descr d wa
obt ai ned usPAkd RiQH Gndmeyand G “%fﬁé(g&i‘méé"em added to
e%&@é 9 , EX@mehr&ulin éd@ﬁt%ﬁ%s&@hic@%d ublﬁg a/FsMar Séientific

u{?g%l%%‘%g 5 30 85 VR P Rl Prmec

Jﬂah esasrthéreshcviars fiteret ya dgnbss. a TA | nstrunments DSC

S T T
cthenp@mepjushdﬂsenbddum&nhtalmuﬂmg theyhme @@@ﬁnﬁﬂm@m‘éms
&2818%% it at dmple bo“'P‘Be 'XRIFD ?é‘t‘téi‘n‘ﬂs sHOWAI iRIF AR 8. Q@Os%ﬂles and the

bout hat i s believed to be due
teora%seemd}ag ﬂ@ﬁ@%&%@@ﬂé@@@ falloWingt fusion = 9.66
J/gnm), a broad endot herm at about 2380C believed to be
due to a phase Fha e to Forn11 %Ee fusijon 21.16
J/gn), followed| By enariagnerim 2t hsfout| 276 oC
believed to be due o the llti ng df Foﬁygw 1 (heat of
fusion = 124.6 /gm e differenge in peak

T
temperature and| heap of | fusigg herg aslgqnpared to the
h

0
correspondi ng vatdes—ebiatned—+tor—FHormI—+n—-Hxanple 2
may be due, inter alia,|to dbf/f erences 5V t he
crystalline sa DIeS (e ., differences inm impurity
| evel or crysta erfectioﬁé) and/orzﬁé i ngonpl et e
conversion to Farnt% n|this,RPSC sca % sone
subsequent decoppositioh dur g the 5rno af Form 1.

Thernogravinetrlc anal yses perf or med in t he nanner
descri bed in Exanple 2 were done on several sanp %
the cryst al I 5 eraaed indhemapeey st deseal ﬁ%Wﬁéanalyzed yaTA

dﬁ%ﬁ{mféﬁ@ DST b ediEamphescardifg bﬁ@tﬂntaﬁsr hﬂadhéaﬁhg rdtbaf 10°C/min
eForm i.S.a.vatiab

t | t
SGPvLReT KaperGEED Tk astr Pt gty SPGBy jn a nitogen
vatmxtsphas The DO kteaftet stpwnaintfig120@, éhibikd-ataesd endotherm at about

SREES t’é k ?#ge %Eeqi 10 bftdlug ltc?!iés%ﬂﬁétlgl? ga%s@#aﬁwﬁ at gﬁﬁlsﬁ)?l % .66

i Ndi ca ource o

wégey), 4 broad endotimmat 2bot @IS G beliryed o b dectnta tﬂt@smhange to
| EBHA i1 i ?iedt Bf hldfor3C et 2% ;ﬁﬂ%%we@ bid s H%%@tﬁeﬂn[‘attd%ut 276 °C

crystallization ocedu When f/e
bbg,]@ﬁy@ o he @1@5@|t§ea{n|egwg 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
subsequent decomposition 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
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tenperature and allowed to age, it rehydrated readily.
XRPD studi es have shown that, when Form 2 is heated

wheyeond7the desol vati on tenperature but bel ow PEEUS2005/043728
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transition tenperature for the conversion to Form 1,

t he phase was unchanged, indicating that Form 2 may be

i sonor phous. Sanpl es of Form 2 heated above 240 0C and
then anal yzed by XRPD were found to have partially
converted to Form 1. EXAMPLE 5 ?Igisg: For.nmul t| on
ChRtEIEHIG 2007 fn 1T @St SICFIPREOPY maggm Qe on the samples
O@I’iﬂi@éﬂ@ thafE 6@ D cOntaink R@edThe koD uftthe pﬁter’fall&lcbih B 2 might

ggv %Cﬁ)??s%é%g r?ﬁ?éﬁ’(ﬂ’ﬁg' t gc(e%l@ %g S(ﬁ (ﬁ(&ﬂ {sbd T thie?

mcqrsaﬂzlmasba ptoceéuree IWlnﬁnd"snem(zwaﬂﬁatdél-beyMﬂﬁ dF0lativn?)

| ShAS5 IR, B3, 5 8 Ol RAGRY TREPESRENNT own
s tvdmndioem 2 intheatgd besiondihe desolvation teapseatirg Mlgbégwéh@transmon

( %é&h%&mk o) co%v&si%nffo Foﬂ%ﬁ"i Nhd Eﬁéé&i’ﬁ'dn'cﬂﬁ‘rged 1ndlcat1ng that
nmonopat assj um sal n nv on

(iEREP gD wprnpmhous 18%& ples &Eﬁrﬂ%g od showe40 °C and then

C QR4Irdd BYOXROD Wte %mﬁctﬁmﬁvm?hrﬁal@ﬂccawéﬂaﬁtoﬂ?&ﬂm basi s

wer e prepared by bl endi ng al f the ingredients

i sted above, except for the extragranul ar nmagnesi um

stearate, in a blender (TUuEXAMKLE 5Type T2F

SHABRY Fbethikrio RS Ehini@ e LAR E&nﬁe%tas@um 84t 6€ompound A
Ort1 oS Of the ended naterra
arl’rarto%(rrrately 1 gram wer e corrpressed |nto conpacts (or

slpgRYichp @ benchtop press (AUt OA%"L]H erNBERt AWitQer batch

C', Catal og No. 3888, Carver, al?ﬁ bash, | ndiana
usi nn 1 x 0.5 inch rectangular t Y ng tol2 N nerc nt)

KN}ﬁom aﬁldsARg@h\r\ere then si zedi nto.gr anul es byngs& ng
th(%n freep elgori bas1§)| eve with 1nm op&rabgrgs The gr agud)es

microcrystalline cellulose (AVICEL PH-  189.6 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 (extragranular) 2.0 0.5

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

Compressed tablets containing 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 slugs) in a benchtop 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
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were bl ended with the extragranul ar nmagnesi um st earate
in the Turbula blender for 5 mnutes, and the

wo aiweioeErtzed granul es were conpressed into tabl BEBFUSRHOSIH3728

10

15

the Auto Carver press with 13/32-inch standard concave
round tooling. PartB - Ingredi ent Arount per Tabl et
Amt per batch (ng) (w. percent) Conpound A K saltl
110 27.5 (on free phenol basis) (100) (25.0)

m crocrystalline cellul ose (AVICEL PH 175.2 43.8 102)

ninge granyles by passingdhem tireugh ¢ poycwith prpmeppsnings Thegrantles

| aet516ndeR %{Mgg %@a dnBarkBaghesitOsstaiate id ®sausda blnder for 5

12.0 3.0 HP 6 centipoi se) 20..Q0 5. nesi um
RN a1 YRR B S S £ B iR A B S B Ao
( exivengleawta 3/38-ifclPstindbrdconraile wuyd tallingne

nmonopot assi um salt of Conpound A; conversion factor
(including purity) = 1.112. Conpressed tabl ets havi ng

t Rert Bonposition set forth in the above table were

o] : using a procedure sim!l t
PIERRE L o B e Tanl ot For 8@?8&92%‘%1?2"’#%8%‘“’*‘
Form1 Crystalline Potassium Sal(mg)f Conpound (ayt. percent)

I@{W@%Wt per Tabl et Antjjper batch (nm7 4w .

D4ak iy pukmo] Pid. 0) m or ocryst (19 cel | ul osd3t T oo
PihicRlystalizheelldlofe (AVICEL PH-  175.2 43.8
102)
microcrystalline cellulose (AVICEL PH- 9.2 2.3
105)
lactose monohydrate 61.6 154
croscarmellose sodium 12.0 3.0
HPMC 2910 (6 centipoise) 20.0 5.0
magnesium stearate (intragranular) 4.0 1.0
magnesium stearate (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 Amt per batch
(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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| act ose hydrous spray dried 26.06 3.0anhydrous dibasic
cal ci um phosphate 73.85 8.50 HPMC K4M 26.06 3.0

w@odoexenTez 407 (m cronized grade) 173.8 20.0 spdi/uf2005/043728

10

15

20

25

stearyl funmarate 8.69 1.0 magnesi um stearate 13.03
1.50 1 Form 1 crystalline nonopotassium salt of
Conmpound A; conversion factor = 1.086. 2 Cbtained from
BASF. Medi an particle size = 50 mm Conpressed tablets
cont ai ning 400 ng of Conpound A on a free phenol basis
wemlydroepdibedc ylcianr gdspiate onpacii.&h and t abl e8.50

c ' process train. Polo 407, maghesi um
SO RN <

and sodi um stearyl fumarate were prescreened

t rodorgimerid07 @oicsanizeddgradsd)” nesh s173e8 screens i n20.0
> Wolfime &8 | @Rfben bl ended witfigal | of the of per

i ngr ents, except for the extr%anul ar magnesi um
S1IBgNSFIEMm §t6arafe pat t er son- Kel | y ( 5\-hlender }6f 5

7

m nut es. rothel bysmaoape nf@fogsﬂagdium@&t bhebmpb@UEA; tdiverssth
a No. ?%5 scrf§g6rresh to break up aggl onerates, and the

si eved f#fieter was then bl ended further in the sane
PK bl eAd@btafned fisa0BASFSMRQiani patticdssizdhé0inend was t hen
roll er conpacted using a Freund Type TF mini roller
conpactor at a roll pressure of 40 Kgf/cn2, roll speed

of 3 rpm an€osupressed pbkts afmtadting g nthef Caspdunidryon a free
hy : . 1o o
6 e Do R R s
sittgin. Pd@gman dAésnagnspivaxiteririel gndredimsstoaryl fugargte yvere pre-
taﬁ&e&%%rtﬁfoﬁ%h Not. %(7 &%§B%% HR6h §i88 fﬂréén@ﬁh QR8N oS aethen
n ende . 5% ext r agr anul ar _nmagnesi u .
stbgeé’fiﬁ‘% @“‘gﬁ‘ t @ng %ﬁr&é’ren?so?xcﬁpfrﬁ%ﬁ H’te&gtrf‘@f a‘b‘:‘?%lﬁ?&%nesmm
t Rezafatd) @l a Phitgisbn-Kbidy (RIOY V- &bidnder Bt Snninates WEheblehésl material
conpressed i.nto tablets.using a.rotary tablet press
W TR et PhPugRghg s STt Bl B E Pad e
nereed aaterinbwacther bended Airthet intthe simes BK dflentier fow abeut 15-20
Kil. d ' red.
bRyt 3 AR dhopsleds gl
f spagastanatagel prasewe iob A0 Keflemestalkwept pintmm aad grew fpeed of 10
PEERENthe 'r%!;\ﬁﬁﬁg' rfbon Wak I?niﬁt&%ﬁpi 85alPQaNdd %nflqip fitttdith a round
P lijrrngglfe?, s%reeln sm%%%‘l’{a(g.g.? Po’und h%lepsriéj‘ec(g.b’oc 9eing£est; apeproximately 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
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
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.
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i nvention enconpasses all of the usual variations,
adapt ati ons and/or nodifications that cone within the

wae@pmewi2 t he fol l owi ng clai ns. WHAT | S CLAI MECPCBUS05/#43728
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pot assi um salt of Conpound A, wherein Conpound A is of
formula: 2. The potassiumsalt of Conpound A according
to claiml1l, which is a crystalline potassiumsalt. 3.
The crystalline potassiumsalt of Conpound A according
to claim?2, which is an anhydrous crystalline
pBALIISRIAMEDAS: The anhydrous crystalline potassium
salt of Conpound A according to claim3, which is
characterized by .an X-ra 0 r diffraction ttern, , .
obt ai ned usi?ng cép%%?ss@yﬁﬁh‘?\,{;(reqwomf}i VR omRound A is of
2€ahltes in degrees of 5.9, 20.0 and 20.6. 5. The
anhydrous crystalline potassiumsalt of Conpound A
according to claim4, which isOcharacterized by an
X-ray powder diffractiortgattegln okygi ned using rcopper
Ka radi ati on whi Nonpr i sesN2Q yal u i n@degrées of

5.9, 12.5, B0cS; 20l6 a 25)6. 4.
crystalline potas®iu f na™A ording to
claimb5, which is further /characterdzed by a

differential scanning“ChHLOriGEsry rve, obtained at a
heating rate of 10 Cmn in a closed cup under

nitrogen, exhibiting a single endothermw th a peak
tenperature of about 279C . 7. The anhydrous

crystal | i-ne2pot aghe potassiiuh salt oCCoPQUMEH A aacardingitoglaim 1,
a%%gle of %1' al s 4 ta g,t whi ch is a nonopot assi um

safteigs athe élﬁ’ifslf S URe %Ot assium salt of Conmpound A
according to claim?2, which is a hydrated crystalline

pot assi um sal t, ' L5 4 erd A :
powder diff ?act i \gﬁk %Qtsj%ag%lﬁqg%at%glﬁlﬁfe%ﬁﬁdgi ng @glr}%ér é&ié(grqmg to
r algima 2 whichts emasydinus sestallaongtassin seltdegr ees of 7. 9,
13.8, 15.7, 24.5, and 31.5. 9. A pharnaceuti cal

conposi tion conpr] Si n effecglive anpunt of

pot assi um st t of R h‘?"eﬁ‘?@%ﬂ*@ ﬁalh?ﬁf%BOWA

C hedopding td €laBn 3nwhiah phebareteidtd bakh X-ag peptaldi€fraction pattern
C@bfalrfell using copper K¢ radiation which comprises 20 values in degrees of 5.9, 20.0

and 20.6.

5. The anhydrous crystalline potassium salt of Compound A
according to claim 4, 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.

6. The anhydrous crystalline potassium salt of Compound A
according to claim 5, 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 .

7. The anhydrous crystalline potassium salt of Compound A
according to any one of claims 4 to 6, which is a monopotassium salt.
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10. A potassiumsalt of Conpound A according to any

one of clains 1 to 8, for use in the preparation of a
wore@ooenment for inhibiting HV integrase, for PCPEB100§043728

or prophylaxis of infection by HV or for treating,

prophyl axis of or delaying the onset of AIDS in a

subj ect in need thereof.

8. The crystalline potassium salt of Compound A according to
claim 2, which is a hydrated crystalline potassium salt, which is characterized by an
X-ray powder diffraction pattern obtained using copper K¢ radiation which

5  comprises 20 values in degrees of 7.9, 13.8, 15.7, 24.5, and 31.5.

9. A pharmaceutical composition comprising an effective amount
of a potassium salt of Compound A as recited in any one of claims 1 to 8 and a

pharmaceutically acceptable carrier.

10
10. A potassium salt of Compound A according to any one of
claims 1 to 8, for use in the preparation of a medicament for inhibiting HIV integrase,
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.
15
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