WO 2006/ 135712 PCTI US2006/ 022385 (5Z) - 5- (6- QUI NOXALI NYLMETHYLI DENE) - 2-f (2, 6
DI CHLOROPHENYL) AM NQ - 1. 3- THI AZOL-4(5H)-ONE 5 This invention relates to
novel compounds useful for inhibiting the hYAK3 protein, specifically
(5.)-5-(6-qui noxal i nyl met hyl i dene)-2-[ (2, 6-
di chl orophenyl )am no] -1, 3-t hi azol - 4(5h/)-one and pharmaceutically acceptabl e
salts, hydr¥Pea0613y¥iyat es and pro-drugs thereof. This cdIoiFeP6032385
represented by Structure l: 10 O HNN~- ~S N NOC ci~b M This invention
also relates to the meg(um ne salt of
qui noxal i nyl et hyl i dene) -3£)-5-26-QUINQNK/ IV 3D B-t hi azol -4(5/-0 on
e and 15 pharnaceut i ggld »@ﬂghﬁl mﬂ g;qﬂgg;gggﬂ!gy%g%s thereof. This
conmpound i s represenT'E‘d'LgV@ﬁc . o NOH H3 C-,N
ad \ Hyy~ OHOH (Il) 20 The conpound of this invention, and
pharmaceusi cal |y maeppéidhcigiab tnovaystnticBfds <l Fdr@miciivdphodvags t her eof
i ncl udi ng the Iun‘i.Tne s%lé élr e. g@géﬂl a&? i n)h%E tors of the hYAK3 protein
and for treaP® ’3Pe'f5rl°§{% ”ﬁ'é GRS mgthygege)- '(?tﬁhroi d and henmat opoi etic
syst ens, par tickdalophéryl)amizni-8-thigfl-BEdfonp hd pharimachgichi] ategtal#e Balts,
I nt ernati ona i i i er nat i onal
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filing date whi ch al'so has I'nternational Publication
Nunmber WO 26B4Y9'@&%760 and an International Publication date of June 10,
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This invention also relates to the meglumine sait of (52)-5-(6-
quinoxalinylmethylidene)-2-[(2,6-dichlorophenyl)aminol-1,3-thiazol-4(5H)-one and
15 pharmaceutically acceptable hydrates and solvates thereof. This compound is
represented by Structure II:
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(1.
20 The compound of this invention, and pharmaceutically accepiable salts,

hydrates, solvates and prodrugs thereof, including the meglumine sali, are useful
as inhibitors of the hYAKS protein and for freating or preventing diseases of the
erythroid and hematopoietic systems, particularly anemias.

25 Description of the Related Art
international Application No. PCT/{S2003/037658, having an International

filing date of November 18, 2003; which also has Internationat Publication Number
WO 2004/047760 and an International Publication date of June 10, 2004, describes
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WO 2006/ 135712 PCT/ US20061022385 a group of thiazolidinone conpounds which
are indicated as having hYAK3 inhibitory activity and which are indicated as
bei ng useful in the treatnent of deficiencies in hematopoietic cells, in
particular in the treatnent of deficiencies in erythroid cells. 5

| nt er nat i onWOAMGI1BEFEY i on No. PCT/ US2003/ 037658 does not RFAEH26060a13BY

di scl ose

(52) - 5- ( 6- quft AEXEIS HUAZoUYIRSNS GPBIReYInGE Whieh e fiigted Fhrvigrfiso)] - 1, 3-

t hi azol - 4( 5Fﬂhbl&m’yabtl\jltyanMIwIﬂ‘mmdﬁﬁbﬂ as Being us&lalin thepkdanetiof t he Dr awi ngs

%ng ! ? ( |6 :Zlﬁl %@Iﬁh ﬁ‘\rﬁe%%&f&%}f’c%e?f ﬁ&?hcular in the treatment of deficlencies in

[ (2, 6-dichl o@l’&iﬁlf@fﬂnw am no] - 1, 3-t hi azol - 4(51-0-one negl um ne hydrate
prepared 4n Exa”lﬂ{e?néionglll@phc?aubﬁ N%”PCWS@U@O%@%@S Rbt spBSrically
(52)-5-(6-qu xal

3 60l oh oV BIAHER-e HO o Sh isnel B SRR VARG Wy at e
prepared in thidzolKBApbee 3 itdPaégiirhiad sdescri ption of the Invention The present
i nvention is concerned with the novel conpound (52)-5-(6-

qui noxal i nyl et hyl i dene) - 2- [(2 6- d| chl orophenyl )am no] -1, 3-thi azol - 4(5f-0-o0n
e and 20 pharnaceutical |y acBrigiDebtriptie Ngs es, soI vates and

Dt epar &N, phar rohents oo fhefed apEEAmAdle resaR IS e (8
active |ngreﬁ?@rﬁ"h‘?ﬁ?ﬁ‘wlgmﬂg?%Fh'azp%‘éf"? n&e raﬁap'@ng@a%s of the

eryt hroi d anBxdmptatopoi etic systens with Corrpound A or a pharnaceuti cal

for mul ation ¢ her eg. 2% dhfRleasabd SRS G IPBASHARE IR 21 novel

quinoxal i nyl Breljehlaiephienyarpinol-63-tiazel-4Bbhren neplimitro)ydiatad preRpigddn - 4( 5H) - one
meglt um nes angxiph@emaceuti cal ly acceptabl e hydrates and sol vates thereof
(hereinafter - "Conpound D'), processes for its preparation, pharnmaceuti cal
formul ati ons conprising this conpound as an active ingredient, and nethods
for 30 treating or preventi nhetdicsid2epedptioh of the evantibm oi d and hemat opol etic

system with  CompauBieBiueia LIREML R nd REBIbabARa bRl - It has

been found t hat eous over corrpounds

in Internati gwaqnxalxpxﬂmewhdetb\ﬁ%mZ WQMMWW‘FGB’BS‘TW%%&@W Ayd i nvented
Conmpound 2@ hgRarfiaesitichMPadcktable @akE hydraiea Cdthated dHal drbadigd MtbrES

(hereinafter - "Compound A"), processes for its preparation, pharmaceutical
formulations comprising this compound as an active ingredient, and methods for
treating or preventing diseases of the erythroid and herriatopoietic systems with
Compound A or a pharmaceutical formulation thereof.

25 The present invention is concerned with the novel compound (5.2)-5-(6-
quinoxalinylmethylidene)-2-[(2,6-dichlorophenyl}amino]-1,3-thiazol-4{5H)-one
meglumine and pharmaceutically acceptable hydrates and solvates thereof
(hereinafter - "Compound D), processes for its preparation, pharmaceutical
formulations comprising this compound as an active ingredient, and methods for

30 treating or preventing diseases of the erythroid and hematopoietic systems with
Compound ID or a pharmaceutical formulation thereof.

, it has been found that Compound A is advantageous over closely related
compounds in International Application No. PCT/US2003/037658. The presently
inventad Compound A has significantly greater aqueous solubility and has

35 significantly increased bioavailability in vivo over the most closely related
cornpounds in International Application No. PCT/U82003/037658.
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35 significantly increased bioavailability in vivo over the nost closely
related conpounds in International Application No. PCT/US2003/037658. -2 WD
2006/ 135712 PCT/ US2006/ 022385 Wil e the thiazolidi none conpounds di scl osed
in International l'i cati on No. PCT/US2003/ 037658 are useful as inhibitors
of the hYAXQ 06881%%, particularly in the treatnent of PCIE¥§2085B2s in

hemat opoi eti ¢ CldiS sl | ' : . L&l.encies in
erythr (F;i d cell S?\M&%tﬂe{)}nﬁgﬁn '“{ﬁgése‘%’ﬂ%&é‘gggﬁglgﬁém&géﬁ%@?gé@%@nced

sol ubility WHBCFM%EB@%W@%W%%%i'ﬁWQlfoﬁﬂfﬁh?eW wimeaticilatyusef ul in
t thaL | it fB OliWhe @feﬁctgr}éﬁi @f'défi%@n&éﬂﬁ%‘éﬁﬁtofp?i@ﬁc bdils irp.!safﬁcma&:n:, meaitfaagféaﬁm fa! Iy
stabl e. Becayse. oun ]S sica and c ca S e, it is
consi der ed 0%%‘9}’?{)&%&%%!1@!& @U%‘Jﬂj%@a@%&%‘%@ apgant%g&.ﬁ it solubility
si m | ar 5t o eGleamped solulAlitf asd Effensedbioavadiabiity. when tested as 10 described in
Exanple 5. Co ' ' i A |.e.. dog.
Sur tabl y. - Conpori o ARRARHRMEH M R RioRRla ddotalh dalfioHhEfefls 1o |
in the formhysicadly artheltpyieady stabluiBeapiisg Camangyod Rds physicajlyanthe form a

nmonohydr at @herRichly sedbldTiitis!SorfidbrtHUnRYRRE oK. BeHhSSundEPRRAEAGeIomY al so form
an anhydr at e, 0 thl%f\l nven ound A, including

. .Thé conmpoynds of tian,
conpound D,GXQP'ESO‘?'{%'“@@HWI to LompRHRh AL} eéf’glt"ﬁegaﬁ 88 8Fn, particularly
for traati nigswibepreBaeniptay Cdinpearids dehoidretearbjiddvaitibtityan theBemiteopoi et i ¢
syst ens. o . ) n in a
conventi o%@'dggi%g@’ Pé&%%@e@gsrlgg gyRH(@g%EYdﬁl&%_g ,sgga dtrjer?gﬂp}hﬁésﬁﬁ? ably
Conpound Djn tiedermecf @gnenaiydreieal SuitRbly rfe@ernund & B in He édepr aposolyarate er  or

di | uent aceRis@r Rinds®.t BGUNIGH 8FwaRRACIHpoudE DNnayaish forin@Sergératki I | In the
art, such as thg.ge descri be -

in I nternationa l.i cation o
BCT] USo003) 0370488 SFRRSNHRSEmsne i Cartrap A DRGSRt e eral of
t opi call5 Theefubasinfubitcesoictha hYAKS psdein, rerteularly fue trediing orpreventmpus,
i nt ranuscul . ' ol a | i nal or
i ntraperit (?ﬁggg?&@(g#n% %@ﬁ@ﬁ%@rﬁ%@&%gﬁtﬁﬁt F;gﬁ)g{r'lnq é’qg(gﬁaeﬁ?gl ly preferred.
25 As used REpeing Diqge beadminigered it a penvarinngt dosaga fsmitieRareddiunt  of
Compound A cofrMintraltomgeRn® AU aGiably Gdrioutdl D wih & ebihvehfighabi ol ogi cal or nedi cal

| net ance, - RbgmiRcP Bl EFepeRl Bt el R ARG g e
"t her af@@ut iknawt {0 ibbdeaditskiil én thamoisinch asdboss dengribediuinterndtioodl, as conpared to a
cor r espondi gy S0 RE! PeHDIS2003/037658. The route of administration may be oral,

parenteral or topical. The term parenteral as used herein includes intravenous,

intramuscular, subcutaneous, intranasal, intrarectal, intravaginal or intraperitoneai

administration. Oral administration is generally preferred.

25 As used herein, the term "effective amount” means that amount of
Compound A, suitably Compound D, that will elicit the biological or medical
response of a tissue, system, animal or human that is being sought, for instance,
by a researcher or clinician. Furthermore, the term “therapeutically effective
amount” means any amount which, as compared to a corresponding subject who

30  has not received such amount, results in improved treatment, healing, preventioﬁ,
or amelioration of a disease, disorder, or side eifect, or a decrease in the rate of
advancement of a disease or disorder. The term also includes within its scope
amounts effective to enhance normal physiological function.

By the term "treating” and derivatives thereof as used herein, is meant

35  prophylactic and therapeutic therapy.

As used herein, the crisscrossed double bond indicated by the symbol
" \ "

denotes Z and/or E stereochemistry around the double bond. In other
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30 has not received such anmount, results in inproved treatnment, healing,
prevention, or anelioration of a disease, disorder, or side effect, or a
decrease in the rate of advancenent of a disease or disorder. The term al so

i ncludes w t‘p{)godﬁh% ssf0pe anounts effective to enhance nornal, physiol ogical
function. e term"treating” and derivatives thereof ‘as use erein, is

meant 35 prmaybaﬁtpbgncmdnéumﬁmga@e nameroaﬁbeeﬁﬁem@em@l n, the

d.d d/ E
ot er sochen SEPGOIGRG ?rﬁ%“‘ﬂ‘hﬁﬁ}f’@&ﬁgﬁaé HiPRGne A SRS 6BeRe
PCTI US2006 1022388 bammslxmmrp‘ciumw E\eterewhemﬁhga@mnpﬂwdbuble bwad. be e| ther in
the Z or E Sifke A Y inBL@HA Sohiicuraihey BEN ol 15GRARAL R

i ncl udi ng Conpourn can a st ereochem stry
around t onl!bFémHH’f%Pf t@ﬁemw&forn@rmbwn& of giel alfginalvedgHise@ia fan may exi st
in one tautogerdwnb&bwn 5 or in a mxture of tautonmeric fornms. An exanpl e of
one alternative tautoneric form is showm below ON } -SHNO C 10 The
present invention contenpl ates al Iopossi ble tautoneric forns. By the term
"co-adm ni stering” and derivativesit her eof ag\%sed herein is neant either

si mul t aneous adm ni stration or an par ate sequenti al

adm ni stration of Conmpound A and ayzfgrth ctilve ingredient or ingredients,
known to be useful in treating q_, eages O tMe erythroid and hemat opoi etic
systens, 15 particularly anem as, udi ng EPO or a derivative thereof. The
term"cc- adm nistering"” and de ';@es t hereof as used herein suitably
refers to the sinultaneous admni tion or any manner of separate
sequential adm nistration of Conpound D and a further active ingredient or

i ngredi ents, known to be useful in treating diseases of the erythroid and
heimat opol(letl C systFapregant inventioa cbytempitasasl, poBﬁibllermltmdeHItgfoEﬁ@ or a

derivative ther eaby Il SOMAMLYR: A5E LUROMEILBNLC foq rLar T ents. as

used herein, incl Lydes a Iy efapeut’ c agent Known
meant either simultaneous admmlstra’ﬂon or any manner of separate sequen’caal

administration of Compound A and a further active ingredient ot ingredients, known
1o be useful in treating diseases of the erythroid and hematopoietic systems,

15  particularly anemias, inciuding EPO or a derivative thereof. The term "co-
administering” and derivatives thereof as used herein suitably refers fo the
simultaneous administration or any manner of separate sequential administration of
Compound D and a further active ingredient or ingredients, known to be useful in
treating diseases of the erythroid and hematopoistic systems, particularly anemias,

20  including EPO or a derivative thereof. The term further active ingredient or
ingredients, as used herein, includes any compound or therapeutic agent known to
or that demonstrates advantageous properties when administered to a patient in

("" need of treatment for diseases of the erythroid and hematopoietic systems,
| particularly anemias. Preferably, if the administration is not simultaneous, the

25 compounds are administered in a close time proximity to each other. Furthermore,
it does not matter if the compounds are administered in the same dosage form, e.g.
onhe compound may be administered topically and another compound may be
administered orally.

Because the novel compounds of the present invention are active as

30  hYAKS inhibitors they exhibit therapeutic utility in freating diseases of the erythroid
and hematopoietic systems, including but not limited to, anemias due to renal
insufficiehcy or to chronic disease, such as autcimmunity, HIV, or cancer, and
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or-tHatgenvnst r at €s advant ageous properties when administered to a patient
in need of treatnent for diseases of the erythroid and hemat opoietic
systens, particularly anem as. Preferably, if the admnistration is not

si mul t aneous, the 25 corrpounds are admnistered . in a close tine proximty to

each ot her. g}(:,u; A}ﬁ it does not matter if the conppupESoiB23ss
Int

adm ni stere e same dosage form e.g. one conpound nay be adm nistered

topically apd ARglh FhefREDRYAE fofBlsResynadifie bb@liepff] |V, Because  he

novel conpounds of venti'on aré I've as ‘30 hYAK3 inhibitors
t hey exhi blrf‘yel%léf?lﬁﬁﬁﬂﬂ é“@lPWPIPWa in treating diseases of the erythroid and

hemat opoi eti c SYSbﬁ‘iﬂSBund nqhagdm@oaﬂpomtn lakglidedd in BeatMgeidcasestye to renal
on| C L. Sease

and -4 o SR nids TRk PoRaRTRR sk o RGP RAT Sho A

nyel odysyl dsdide syangmimssiediad Benitie growneanprisingt axegpisrapssizoand and cyt openi a.
Compound A, pdi aenﬁzg 18 sWH”%uQ\ an%rnﬁaé‘ﬁgé Ml:lluhé'fﬁoﬁt?%b&% ﬂb%ﬁ@rﬁﬁs of 1 he

erythroid an topofetic s t1cu anen as aneni as
i ncl ude an '%lﬂéﬂ‘?séqﬁ@‘?é&f édpnmaaﬁr@%egele@tﬁd temgihe Q'FOHBCOQ%$tt§)§t°f ‘c anemia and

nyel odyspl aghte, l§1}ﬂt§ﬂrﬁ1@a’ﬁdIyﬁlﬂfﬁbm@nsmfﬁ@ieﬁ*l&ﬂals&\ﬁbh&d@tﬁo@@&mmﬁlﬂh@l n the anem a
is a conse%gencl:elso a %e:é seas sel &gl fi roug cons| sting of:
cancer, &S 2,58 ? § a gy ﬁ%arﬁeﬁge 993 G Bher ei n t he
anem a 1& afcomgkdisesedaihfre ar garnage: ﬁ@hsmessmlteletﬂ%efwrmnmmﬁe group

consi sting # gﬁrﬁ.@ as i nclude

t hose wher eal,%%m?c{]nsacgﬂgé “ghléeg&;"%?%’é@g; ﬁt&%‘&haﬂ C erﬁ".li(?ty rt;ﬁ,}[]%?‘ radi ati on
therapy, i ivis&ein iehamotharrayds phamminestiyfer tRarepy AL TEEP?é'ﬁﬁ'ﬁ AerHi¥y for cancer
or AZT treahf@am)h fsueh hﬂwéfmas WHoREk @Re wheeih MBGREAR is Bebhsiubiese awherein the

anema i s onse nce one o) n ant or m cel |

Cranspl ant PERAE AN 8e821 8 18 PolEEE oah Sk 20R MRS PN ants.  such
aneni aslial sanemirctiudwhboinorianishiSuhh anemias also inslige drase wifichvdreal | f ungal |

m crobi al %on@@fu@ﬁéééﬁnrbl”f Pé!' berob@'gpﬁ‘é’rﬁgtlﬁnfécﬁ&{ udi ng Oorrpound D, are also

useful for enhancin unbers, Such enhancenent is
desirable for a M %@PQ‘? Bf 'nCIBﬁ'F‘%QQE‘EO”'&%e?é?Q‘SPFS#EHPE%” a98PPoses such as
pr epar at i omophalare blobé péll fuanbets) Suchnshasdeorenaisdiepirapafontivanetpti a patient for

surgery. purposes, especially medical purposes such as preparation of a patient for
20 transfusion and preparation of a patient for surgery.

Compound A, including Compound D, are tested for their ability to inhibit
the hYAKS3 kinase enzyme by known methods such as those described in
International Application No. PCT/US2003/037658.

When tested in in vitro assays for hYAK3 kinase enzyme inhibition,

25 Compound A, as the free acid and as the meglumine sait, exhibited an activity
similar to Compound B (described herein) and Compound C (described herein).
The pharmaceutically active compounds of this invention are useful as a
hYAK3 inhibitor, suitably in humans, in need thereof.
The present invention thersfore provides a method of ireating diseases of
30 the erythroid and hematopoietic systems, particularly anemias and other conditions
requiring hYAK3 inhibition, which comprises administering an effective amount of
Compound A. Compound A also provides for a method of treating the above
indicated disease states because of its ability to act as a hYAKS3 inhibitor. The drug
may be administered to a patient in need thereof by any conventional route of
35 - administration, including, but not limited to, intravenous, intramuscular, oral,
subcutaneous, intradermal, and parenteral.



Compound A, including Conmpound D, are tested for their ability to inhibit
t he hYAK3 ki nase enzyne by known net hods such as those described in
Tnternational Application No. PCT/US2003/037658. Wen tested in in vitro

assays for %%&Aggﬂgse enzyme inhibition, 25 Conpound %Tﬁg&g&ﬁgzee acid

and as the he“salt, exhibited an activity simlar nmpound
(descri bed herel %e@r&eﬁiqnmmmr@rdfd@wwdee@ Mehed B treating dRBagdrateuti cal |y

Ui t bl y 1 S g P Rerba B CHp R, BT e YR e e CHRT L r o
provi des a rrequiing fAKS inbibitiony vducsramwseﬁ adrg0isteling en piftotive drmenok of o
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hYAK3 i nh| bition ses adm nistering an e t1ve amount of

Conpound?A. nsivates el %&e&@%’i '?ﬁcéWQj@‘étSfa@F“yéo ﬁﬁ&%hﬁ}(ﬁ nelitPTg teridabove

IT Edl gat ed dlrﬁsgmb drtials@redIe @aisientah neédthakif by %ﬂ@nﬁﬁit:oﬁél réutB $AK3 i nhi bitor.
e drug ng e_admn ent _in need there any

convent i onaléé%rﬂ?téa%f}? nﬁucﬁ %Hf %?tﬁgﬁ?%t? ttrﬁgqu%?,ﬁ }’argtﬂﬁouﬁa}jtor li mted to,

i nt r avenous ,subeniarzaous.dotradermaly aihd parsnibabit aneous, i ntradernmal, and

parenteral. -5 V\Qh%%ﬂér[rﬂ%émc?a i?&&i\;&’%ﬂg&ﬁ%%ﬁﬁé Spré@%ﬁt ﬁb@rﬁ%ﬂfa d nvention

t heref ore provide treatin | sease e er t roid and
hermat opdPet iRCARARIEHINO B APRVESIANGAPSPIR AR WS 4R CBPHT: t%hiﬁd?ﬁ'i‘lﬁﬁéb‘er equi ring

hYAK3 i nhi bigréssationhiselid aﬂmrd ;ﬂﬁ&n@éﬂ”ftllﬁul %&Kﬂéﬂs%e ampRit@CEblicrcapfgpint  of
Conpound D. hod of treat the above 5

d
I ndi cat ed dl'gc@é ggtgt{c&[)lgg OB%’C &5"85‘3%\*% @E;ﬁ:ﬁﬁtgetggaﬂ?aaﬁqcr%%e tf‘n‘%%ﬁtfsﬂ I nhi bitor.
The drug neagaheeathyiecac, enagiesiomstqradiecard stearineeid. tivpiceHridry inghile

conventi onalgy Flﬁ)UPQar%i oil, %ﬁer &, §£I[n%té atblncélMﬁér@gthe%Fné?QF da'ldeﬂi ﬁ1§§d to,

r[fravenous ‘éé arruscu ar ora cut aneous, Intra der mal
parent erldl . NHEHSANMRAIRRART r@‘&ﬁ%/ma@f'?“vé“%‘&?]ﬂﬂ?ﬁ%”’@f'oﬁ'{%aﬁr%'wﬁ?m nventi on
are 10 i ncordiseaardalonsd or Wittt MueNTeOAmoo® af solitieartes adesagidély bapsul e, tabl et

I nj ect bI ' I d | i gui t I
ool oy oo PR EbbAoa o W ol B bl BRRUBTAYL WL R o ¢
di hydr at e, tc@rm islided, the pearasation vl kg indled tatrh of a syrgpys qlixinerrnulsion,solici a,
magnesi um Stgf‘@étﬁtc%Ps@é‘%te?ﬁeﬁﬁfeb&b%%dnd s'ubt%!é gh %Eédl@ro‘% ahReuBslR orSyr up, peanut

oil, olive oll, I ne,, and Simlarly, e carrier or diluent my 15
i ncl ude Zhy 'Eﬂ"éﬂ'dﬁ?g‘écﬂqlﬂ“éﬁ'é%&%s'ﬁﬁterl al, such as glyceryl nonostearate or

gl yceryl The pharmaceutical preparations are made following conventional

techniques of a pharmaceutical chemist involving mixing, granulating, and
compressing, when necessary, for tablet forms, ot mixing, filling and dissolving the
ingredients, as approptiate, to give the desired oral or parenteral products.

25 Doses of the presently invented Compound A, including Compound D, in a
pharmaceutical dosage unit as described above will be an efficacious, nontoxic

N quantity suitably selected from the range of 0.001 - 100 mg/kg of total body weight,
(\ ' suitably 0.001 - 50 mg/kg. When treatfing a human patient in need of hYAK3

inhibition, the selected dose is administered suitably from 1-8 times daily, orally or

30 parenterally. Preferred forms of parenteral administration include topically, rectally,
transdermaily, by injection and continuously by infusion. Oral dosage units for
human administration suitably contain from 0.05 to 3500 mg of Compound A, or
Compound D, suitably from 0.5 to 1,000 mg of Compound A, or Compound D. Oral
administration, which uses lower dosages is preferred. Parenteral administration,

35 at high dosages, however, also can be used when safe and convenient for the
patient. The above dosages relate to the preferred amount of Compound A and
Compound D expressed as the free acid.
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di stearate, alone or with a wax. The ampbunt of solid carrier varies wdely
but, suitably, will be fromabout 25 ng to about 1 g per dosage unit. Wen
aliquid carrier is used, the preparation will be in the formof a syrup,

elixir, emulsion, soft gelatin capsule, sterile injectable | i{%ui d such as

an anpoul e, WOr20%A3%dteous or 20 nonaqueous |iquid susperRGTHR200pHa238S -
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phar maceut i cal c{wﬁ‘n@b&ra?qu@hﬁa“%i’%k#{@?L‘*&%ﬁ‘ﬂﬁgﬁ? ARtimal Qe ARt essing, when
necessary, Spacirgadlirelvidualdosagesrof Gompognd Al bl Congpoaind Dolintiidad deterenirichle

i ngredi ents ! : | al

pr gduct S. Zgy @S%QR %? 'P(E %’gé’gr“ fa_ltshgnt W‘ﬁ?ﬁll{s/%?éjg%h%%p%ﬁh’ r&ﬁte%@%ﬁ%?f}g Conpound

D, in a phafnriistationcand iepadieulahpatiepsbeingiseatens and gl suah qutimyesan

ig 1(‘) i Ca/CLDUS?aTE@B?té@ﬁneufbﬁ@_ H/étrwoﬁélitéctﬁhiq)ﬂeégﬂt gﬂoﬂfm ki;e{)é%lﬂ%c;lil;h@ed %@ﬁe ?f Oi 001 -
0 al, bo | suita : - . en treating a

nuran pac 1 oAt KA tectt et e ARl oRihen B Fepimet e P B PBeY o807 & ’

adni ni st er eGoswdtrabh,yor CoopwodrdbD} diverspsstalay for acietihddmnuonbed 0f gaysecendvenl | y.

Preferred f w1 1 St | i NGl i , rectally,

transder nal %@%@EP g?{eh?tg % %ﬁ‘@gﬁﬁm?oﬁ ﬁ%dsnﬁéht °§§'i°§ u’ég%@ﬁé&@e@?’ dosage units

for human deeiANaiondestsyn suitably contain from 0.05 to 3500 nmy of Conpound

/B, g lwméound ?ﬂe ?Bihbébfwsfir?]@ﬁﬁ&w 5r| ih@o%ggﬂ@\mgnﬁﬂiitoﬁoé%?m@ui’é&blygﬁ CO{moulnd
. a a nLstratl on | C USES OWer, .aosages 1I,S pr err .. FParentera
e 1y st 1 o PiyAa sbRas afRsieriREs aibiEbs SearEsueSativl faEfmen <ar o and
conveni ent HYAKS mbibiting aimenit of Doenpabod 4. dosages relate to the preferred
anount of Conpou TR ; i e 3 =6 WO
2006/ 135712 PCT/ %@8@?%3&@%&5 1 ?&‘wgl’ &‘%Ee : ec%ﬁ@%@%{ﬁ%ﬁ’é%gl?&gwll in the
art that thBUBHBRS. RAMPIRGSRENstelNg 18 Baubisst id needhefisyriactivityar stieddvef Conpound.
A, g_rt_CQEDBHHAK@inhWiﬂtnbah%tuﬁ'ﬁif]@’oi’ﬂp@ﬁﬁdDtby t he naiuref anddexteni OI_the |
condlitl on el ng eal eq. e or r e a sSlte . m ni ratl on, an
S par Crcul ar oot B S pieblse ot o et A FETIRLT A B, b
det ernmi ned bla oedicemenidorasetas @hAyeishibitar. wi | | al so be appreci ated by one
of skill in the gpt inbélﬂibnhﬂsgowdeg%dtﬁé’liéé& (%crngﬂxﬁ@bqﬁp{emhn actufeh® number

D er day

of doses of Conpound A, or nmpound D, given or a defined nunber
of days, caff®aedicamantia;ysedsiMAeBNBIAN ed in the art using conventional
course 9f treat nERé invélibe Bk padvides féraké Gse of Compound A in the manufacture

of a medicament for use in therapy.

The invention alsc provides for the use of Compound D in the manufacture
of a medicament for use in therapy.

The invention aiso provides for the use of Compound A in the manufacture

25  of a medicament for use in treating diseases of the erythroid and hematopoietic
systems, particularly anemias.

The invention also provides for the use of Compound D in the manufacture
of a medicament for use in treating diseases of the erythroid and hematopolietic
systems, particularly anemias.

30 The invention also provides for a pharmaceutical composition for use as a
hYAK3 inhibitor which comprises Compound A and a pharmaceutically acceptable
carrier.

The invention also provides for a pharmaceutical composition for use as a
hYAK3 inhibitor which comprises Compound D and a pharmaceutically acceptable

35 carrier.



10 The nethod of this invention of inducing hYAK3 inhibitory activity,
suitably in humans, conprises adm nistering to a subject in need of such
activity an effective hYAK3 inhibiting amount of Conpound A. The net hod of
this invention of inducing hYAK3 inhibitory activity, suitably in humans,
conpri ses adWPAPY1&hg to a subject in need of such actiREVYSANBIBECL| ve

15 hYAK3 i nhi biti .amount of Canpound D. The .invention also praovides for
t he use of Corrpohﬂg eNtion gi30 ?F&W%SJB{%PE”“@PG‘&'GHM”&%@% h"b‘?gl'}stge as a hYAK3
i nhi bitor. Teamem ehditeasealobiheprdiwbidendhematdpeistis eyaddmEpapioulady D i n t he

manuf act ure ; j A f Lnhi ki i nvention
al sg prO\Iji deag8 g"rg’ {Jﬁgh gggﬁﬁes%ﬁﬁ%ﬂ%n?ﬁ@ﬁﬁgﬁ%eﬁﬁ#@k%.géegta%%fc}g%ﬁ%d;’can{ent
for use in therapgye inveetionalenpioydesioss phrraiecaidical eampasiion & use indberpound D i n
t he manufsactigefnerbf dissaes eRiFRRIyihHed dﬂﬁ%ehﬁtdpb%ﬁiaﬁysteﬂﬁg)ahmuﬁﬂ}i on al so
provides for the USEe. of Co(rj:rf‘]goeox:[fz3 Ain thﬁ nuf act ﬁ‘ﬁe@ﬁ 5 ?f a nedi canent
for use in tANEXESHYNIGH SEARNRES GOMAUN PANA AR HHRFU AEFHabs @raly st eng,
particul arly aneiMoasacdédpsablaiczictipginal@ifects preosipaetedvdren iempsenddf Conpound D
in the ”anu‘cﬂz;f@?%rﬁiton?sfa i%@r&&%@éor&ﬂce%@tﬂ tﬁef‘gﬁeﬁ&.ﬁtm\}%ﬂtﬂiseases of the

ema rticular

erythroid an oporetic = systens, par anem as. 30 The invention
al so provides forhadditm teqharmacenticadyrpeipcrmRotTsls afdhe rigsent MaTRB i nhi bi t or
whi Cht compr :oéﬂ%e%fﬂagﬁm&?r%dm fﬁt’tl’@?ﬁéﬁ@?xﬁy&?iéﬁb,' éacaﬁggﬂieagrﬁpou@aé rier. m{i -
i nvention also provides for armaceut jcal conposition for use as a

i nhi bi t or M“BWRE%WH"?&QS ‘??ﬁ'g%ﬂwhﬁ"iﬁ%d BeRaRoRiCRYEiels PATicat nt abl e 35
carrier. -7 a@m2RO6Y &BIpOLAJSIOWISE Ba6L@ER3FtEen uBad in comgitation withgo pr ovi des

for a pharmq.fﬁh ligbiggomposi tion for use in the treatnent of diseases of the
erythroid an enat opoi eti c systens, particularly anem as, which conprises

Cofpound A and a VWineuhBieibak elekaratipna isdislieusridhal anpiskiled inthart pfent i on al so
8 rovi desysf ?rusﬁlgnh@wa%é@ﬁ% u@@éipwﬁe teOitedct invBRtidnMo ﬁtQﬂJlléstTeFd%ﬂT. ment  of
| S€ases o 'Ithee%olﬁ)wgg é)?a{mp!gsnare, ’:ﬁgr%io?g,% glcgns %%E!%rsmnﬁer&? llrll'%.lé;t?a ivg a[m

not a limitation of the scope of the present invention in any way.

EXAMPLE 1
20 Preparation of:
(62)-5-(6-quinoxalinylmethylidene)-2-[(2,6-dichiorophenyl)amino]-
1,3-thiazol-4(5H)-one sodium salt

25

a) 8-Methylquinoxaline. A suspension of 3,4-diaminotoluene (50.0 g;
0.409 mol.) and glyoxal (40% ag. soln.; 52.0 mL; 0.450 mol.} in water (150 mL) and
CH4CN (20.0 mL) was heated to 60 °C for 1h. Heating was then discontinued and
brine (100 mL) was added. The solution was extracted with EtOAc (3 x 150 mL)
30  and the combined organic layers were dried over MgSQ,, filtered, and concentrated
in vacuo. Purification via distillation under reduced pressure (120 °C, 10 torr)
provided 8-methylguinoxaline (48.0 g, 81%) as a clear, colorless oil. 1H NMR (400

-8



a npound D and a pharmaceutical |y acceptabl e
carrier. No unacceptabl e toxicological effects are expected when a conpound
of the invention is adm nistered in accordance with the present invention.
In addition, the pharmaceutically active conpounds of the present invention

10 can be (“Qﬁg&%ggﬁ{ ered with further active ingredi enP'ETn%?&)Igmﬁg 5ot her

conpounds reat di seases of the erythroid and hemat opol e

t vvh d
1 comi nat o P BRI 8L P RATRAEREN KRN LErBBIE tibaad ¥ RTS8
bel i eved t K&t/=88 Haki ) 8Bd9ila0. vk 88r 1.7 Hi, 2 HIMS(ETn g/e1d5 eididdi ng
description, utilize the present invention to its fuI | est extent. The
foll owi ng Exa t her fore construe | lustrative
and not ga Iim)l’gt i 0 U'B?xa{'ﬂeé scgg)bp%dehydqﬁ eé’sslé’ﬁto %fﬁqﬁlﬂﬂg’i Lf‘eany vay.
EXAMPLES1 (20 gbp.épamat. ) aml sefenium dioxide (6.77 g; 0 061 mol.} in 1,4-dioxane (5.0

5Z7) - 5- ( 6- lo
173 i sol g BR bled B0 23@’?%%% & gRriipiid o 1 o5 )
6- Met hyl quiskidf eaizaﬁeThma@yepmﬁ@rﬁ ws rgpepted fveifwdesimegeng¥® 0 g; 0. 409

nol .) and ghiBixedl, cfoﬂ@%eﬂﬁtnoﬁ@ﬁ%ree @grefﬁlggelve@m@% hltéfetﬂ Ehr&@'ﬁé{ (150 ni-)
and CH3CN to 60

) te ng was then
di scont i nu@ﬁi‘%&el% n 80'(%% ‘r‘?rg)’ %%’Oagﬁgﬁat'%‘éag%ﬁ I‘Hﬁ" was extracted with
Et OAc (18 x chEBnaidgraph3(silinadyet, [26- Bﬂaﬂ‘aﬁhmiea(d:e’ateganexaﬂeaybtlm@meMp dried over

So4, filty t Yol tillat
ulv?]der re:juczv E‘ﬂ?%‘?“ﬁ? HQQ ‘S(E%qu ?UIHO)S\é prge/l?%m%wgﬁget? ng 4 oxéal : nea( Iélgno
g 81 % adwiegplr H IR 00AIz STRCIIS RRrIR2S ko8 HIeh Sisp Hic)

PCT/ US200612223%651 H) 8.24 (dd, J=8.6, 1.5 Hz, 1 H) 8.20 (d J=8.6 Hz, 1 H). MS(ES+) m/e

159 [M+H]+.

15
c) 2-[(2,6-Dichlorophenyl)amino}-1,3-thiazol-4(5H)-one. A suspension

of N-(2,6-dichiorophenyljthiourea (103.7 g; 0.462 mol.) and chloroacetic acid (48.8
g; 0.516 mol.) in glacial acetic acid (600 mL) was stirred and heated under reflux
for 2 h. The stirred mixture was allowed to cool to 40 °C then treated dropwise with

20 water (1 L) during which a pale-yellow precipitate formed. The suspension was
then filtered and the precipitate washed with water (1 L) to afford the title
compound (94.0 g; 79%) as a ysllow solid. 'H NMR (400 MHz, DMSO-d;) 5 ppm
4,10 (s, 2 H) 7.14 (t, J=8.08 Hz, 1 H) 7.49 (d, J=8.08 Hz, 2 H) 12.23 (s, 1 H).

25 d) (562)-2-{(2,6-Dichlorophenylaminoj-5-(6-quinoxalinylmethylidene)-
1,3-thiazol-4(5H)-one. A suspension of 2-[(2,6-dichlorophenylyamino}-1,3-thiazol-
4(5H)-one (4.95 g; 0.019 mol.}, quinoxaline-6-carbaldehyde (3.00 g; 0.019 mol.)
and piperidine (1.88 mL; 0.019 mol.) in ethanol {10.0 mL) was stirred and irradiated
at 150 °C for 30 min. in a Biotage Initiator microwave synthesizer. The above

30  procedure was repeated seven further times and the combined, cooled reaction
mixtures were poured into water (500 mL) and acidified with 1M aq. HCI (100 mL).
The resulting suspension was filtered, washed with water and MeOH, and dried in
vacuo to provide (52)-2-[(2,6-dichlorophenyl)amino]-5-(6-quinoxalinylmethylidene)-
1,3-thiazol-4{5H)-one (47.0 g, 88%) as a dull brown powder. 1H NMR (400 MHz,

35 DMSO-ds) 8 ppm 13.11 (s, 1 H) 8.97 (s, 2 H) 8.20 (s, 1 H} 8.17 (d, J=8.6 Hz, 1 H}
8.00 (s, 1 H) 7.96 (dd, J=8.7, 1.6 Hz, 1 H) 7.58 (d, J=8.1 Hz, 2 H) 7.25 (1, J=8.1 Hz,

H). MS(ES+) m/e 401 [M+H]*.

-9-



VHz, CDC13) 5 ppm2 61 (s 3 H 7.61 (dd, J=8.59, 1.77 Hz, 1 H 7.88 (s, 1
H 8.00 (d, J=8.59 Hz, 1 H 8.79 (dd, J=9.86,1.77 Hz, 2 H MS(ES+) me 145
[ MtH] +. b) Qui noxal i ne- 6- car bal dehyde. A suspensi on of 6-nethyi qui noxal i ne
5 (8. 0 g; 0.055 nol.) and seleniumdioxide (6.77 g; 0.061 nol.) in

1, 4- di oxane WB2W6/131712) was irradi ated at 200 C for 30 m rPCTiUS2@6B2085age

In| tiator mcrowave synthesizer. The above procedure was repeated five
further tines and the conbined, cooled reaction mxtures were dissolved in

SHZO{:LZ II I ter Ede¥ Ihr ommlqzaabwﬁ!oafph@@uahmo 18R 6- q@%ﬁﬁiﬁ%ﬁ@‘tf@ﬁdézng -\égc/uoth |
urificatio a colu I % e
acetate in ﬁé)’xtbﬁégljﬁggl ?’Eﬁ)\égéjw Salg yﬁ&#%’%{%{%‘ﬁ Qﬂcgr{g%@ Eprow ded g
qui noxal i nedghloepbahylimintg-5¢daudogglingitrtghyvidere)-1\Bkthineolsiib Heone (BD.RIGR (400 MHz,
CDC13 8.24 (dd,
60 Db ppre Wy Hfé L %ﬁm&é‘f"dﬁ% s i e iR, o1t
2-[(2. 6- Di cRPbHSpIsRA ML ahdheq - 1The mbduse wes tessjireshand eatedynsiesfalx  of
(N4§3 286 di Chk\ﬁhéﬁé@ Qﬂi‘kéih)ahbllv@éraﬁaed (11@6ntﬁ_ QntllQoﬁ@%té@bs&ut@ﬂ@c@&hb ?m@cetl cdaCI d

: etic St an
heat d ﬂndeﬁo'Haqn fes Aol 7501 SuBEE oo i 41 ppetib e BB 65 %00l 1o 40
C t hen t r eaf{(@®-dicidpwpsenylaminoPd-(Gratiesxalidyirhgthdidehelgl ,Sdthiato!-a(Spibore,y el | ow

tiat T tat
%gﬁ'eg' VlmétﬁsBéﬂm%%t Efﬁf&ét@??ﬂ gi‘aﬁe‘itow%%ﬁeé npﬁ%g‘éggﬁé 6r9§d)$r90e/§' g' 2 €
vel low sol | FOUNG RERATEIOGHIZSE REORAS) "dapBap. retsC @@4082\!4(?75@ 't, J=s.08
He, 1 H) 7. 48uds: 3684082 9er, R7auN.2225; 6Na, 6.07) . 25 d)
(52)-2-[(2, 6-D chl orophenyl )am noj -5-(6-qU| noxal i nyl net hyl i dene) -
1, 3-thiazol -4(51-1)-one. A suspension of
2-{°(:2, 6-di chl orophenyl ) am no] -1, 3-t EXABLE 4(51 1)-one (4.95 g; 0.019 nol.),
qui-noxaly Fne 6- car bal dehyde (3 00 IprddalidnBp! - ) and piperidine (1.88 ni;
0.019 no i n et hanol 6(i was 'stirred and irradiated at 150 C for 30
mn ina B| ot age (PAF¥H ﬁ‘d‘f’o’ﬁ‘i' ety iers - ivd BidicBlorophsavsiNGE- 30 procedure

was repeated seven furthﬁs-tmazﬁeas(sﬂyldnéh@gmﬁmym@ﬁbh eeed ed reaction m xtures
were poured into water (500 m-) and acidified vmth | Mag. HO (100 nL).

The resulting suspension was filtered, washed with water and MeOH, and dried
in vacuo to pr oW sispension of (67)-2-[(2,6-dichlorophenyl)amino]-5-(6-

1371 hi 0ol %x?@?é‘@?f"%“g%%w Al (R A WIBIHD F IR R (400
MHz, 35 DNB@ca@wtrﬁe (Fan ul3wag he%ted P@WC@nQ Treied withi4jvt ga. znﬁ@dwnq H 8.17 (d,
J=8.6 Hz, 1.gbution (28.8uL; 1.1 eq.).. The mixiure was maintained at 50°C for approximately
two hours then cooled to room temperature and stirred an additional two hours.
Filtered and dried in vacuo at 50°C to give (5Z)-2-[(2,6-dichlorophenyl)aminoj-5-(6-
25  quinoxalinylmethylidene)-1,3-thiazol-4(5H)-one, meglumine salt, approximaiely 1.0
' equivalent of water (7.9 mg).
Differential Scanning Calorimetry (DSC) data on Compound D reveals two
endothermic events; one at approximately 54°C and a second event at 158°C.
An infrared spectrum is provided in Figure 1 appended hereto.

30
EXAMPLE 3
Preparation of:
{62)-5-(6-quinoxalinylmethylidene)-2-[(2,6-dichlorophenyl)amino]-
1,3-thiazol-4(5H)-ohe megiumine monohydrate
35

A suspension of (52)-2-[(2,6-dichlorophenyl)amino}-5-(8-
quinoxalinyimethylidene)-1,3-thiazol-4(5H)-one (5.07 g; 12.64 mmol.) in acetonitrile

-10 -



8.00 (s, 1 H 7.96 (dd, J=8.7, 1.6 Hz, 1 H 7.58 (d, J=8.1 Hz, 2 H 7.25 (t,
J=8.1 Hz, 1 H. M(ES+) W 401 [MrH +. -9 WD 2006/ 135712 PCT/ US2006/ 022355
e) (52)-2-[(2, 6-D chl orophenyl)am no]-5-(6-qui noxal i nyl met hyi i dene)

1, 3-thiazol -4(51-0-one, sodiumsalt, 1.75 H2O A suspension of (52)-2-[(2, 6-
di chI or ophéY@F"ﬂﬁhﬁSﬁ@] 5- (6- qui noxal i nyl met hyl i dene) - 1, 3PCHUAAO6/0286f 0- one
(30.7 g; q@%cl)tﬁwate (500 stas stirred and treated dropw se
with 1 M ad 01%@@-‘!”%%‘]‘ GdR 902 gegH crysalp tpegg ClystalifanpeRrepaEedds t hen stirred
and Iheat eg_demmed treExdmple 2)/dv@eadmm ard themaiktuwasassioeld 1reaRa with Jiu Int :MI

conpl ete di.gs oSlOWMy to

f oom tenp. %ﬁbﬂhﬁnﬁ{é ftfion frs, e@ﬁt 1 SQL@L W@ré‘%&’ﬂ%té iRedA%0eS

[ (2, 6-di ch|f@"ra§>proetmatglnnwmbqursﬂ(eacq@lem’mrammﬁwmnﬁﬁtrrra@ﬁepdqﬂmtMOazol 4(51-)
)C ?tn)reoad) %g#gﬂ'ﬁlt%?é&and]drréé inyaabesde8 fo élVgXS%SQ %@hl ow ngeglfseSC1ng9C|zgﬁl4 (ngila
1.75 H20 righipre §“V'}ﬂﬁ"m&'ﬁ @zau'wllnﬂmﬁ\vil%qefllﬁ-f ’220'%@1)"%1907 EXAMPLE 2 15

Pr epar at i omaflumine salt, approximately 1.0 equrvalent of water (6.78 g

-9 h '
(52) 15 (6 Ui nOXBLIU Tk LAEnS: 2 (o6 .80 @h@@gaﬁﬁ" AegHS!
(52)-2- [(2reqtmeerﬁro6r@38@wgrﬂ+)zaﬁ6,ﬁfd]l 15.4@6 20

qui noxajg nyl net W#ér&ﬁﬂ%ca%n%gtdylm‘n Sn b%%péuﬂwo r&eQ%@@re@W ) in

acetonltrlle uL) was heat ed ggﬁ reate wth . megl um ne
sol ution (28 h%’ﬂ"c ?LVGI“%Q“? at apﬂwrmtﬁlv é?f& ReeSCoRM Svegt ﬁ*@lﬂ’%&x’ for
appr oxi mat eloy°c, tane ahmttr@\rehh&tmppmin@law ®60°gom t enperature and stirred an

e Lonal 5 DN Bk s AR BC Lo 01V

qui noxal i nyl met hyl i dene) - 1, 3-t hi azol - 4(5H) - one, neglum ne salt,
approximately 1.0 equi val ent of water (7.9 ng). Differential Scanning
Calorinmetry (DSC) data on Conmpound D reveals two endotherm c events; one at
approxi mately 54C and a second event at 158C. An infrared spectrumis
provided in Figure 1 appended hereto. 30 EXAMPLE 3 Preparation of:
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(52) - 5- (6- qui noxal i nyl met hyl i dene) - 2- [ (2, 6- di chl or ophenyl ) am no]

1, 3-thiazol -4(51-0-one negl um ne nonohydrate 35 A suspension of

(52) 2-[(2, 6-di chl orophenyl’) am no] - 5- ( 6-

qui noxal i nyI%t E%“e%?ne) 1, 3-thi azol -4(5b0-one (5.07 g; 12.64 mol .) in
acetonitrile 2006/ 135712 PCTI US2006/ 022385 (101 midy/usvaes/hemsed to
50C. Seed crystals (seed crystal s can be prepared as described in Exanple
2) were adde gﬁl ep EXAMGLE reated vvlth 1 Mag. nmegl um ne
solution (13 ' Wwa g iee L, AN for
approxi mately two hours t hen cool emummgmmterrp and stirred an additional
two 5 hours. Filtered and dried in vacuo at 50C to give (52)-2-[(2,6

di chl orophenyl ) am no] - 5- ( 6- qui noxal i nyl met hyl i dene) -1, 3-t hi azol - 4(5"- one,
megl um 3e salt, approxinately 1pBosRSvetKpiiEof water (6.78 g). Found: 9%C,
48.72; 9%, 4.61; 9%\, 11.30. C1BHLOC 2N40S. C/HL7NGC6. H20 requires: %C, 48. 86;
ouH, 4.76; 9N, 11.40. 10 Differential Scanning Calorinmetry (DSC) data on
Compound D reveal s three endothermc events one at approximately 54C, a

second event at approximately ARk obic a third event at appr oxi matel y
160C. An inframédcspectrum@s provef/oded | igure 2 appended hereto. -11 WO
2006/ 135712 PCT, s2006/ abo LE ERNATI VE PROCESS FOR THE
PREPARI NG THE” QUNDS OF THE %ﬁ SS SCHEME O H, N AcOH, 95
0 HN HN C O 72% C¥ + CI"J~ OH Stage 1A CI (i) Oglyoxal, 80 CO

N\l 0 C\"Ox0 N_ 80%
glyoxal, 80°C @ :-BuOCOCl MeONHMe

89% Jl\@: 80 e,
‘U: ) ot Y‘O Y|
( Stage 1 Stage 2

(iif} {iv)

i - Buococl |

o EtOH
DIBAL-H piperidine
10°C o refiux j
fu\g 2% K@: 85%
) aon J Nf f — f f
Stage 3 Stage 4 HNC>
(vi) (Vi) @

() (viif)

G

N
= % meglumine
Water AN | ; m ]
CH,CN, H,0
HCI >/’S N/ a P H,0

Stage 5 N O Stage 6 (o]
m~<:§ m—<:§ How)\zigﬂw/
on on M
Compound A
( Compound D
PROCESS DESCRIPTION
10 Stage 1A

Compound (i) is heated in acetic acid with chloroacetic acid at
approximately 95°C. The mixture is cooled to 70°C, diluted with water, and cooled
further to 25°C. The product Compound (i) is filtered off, washed with water, and
dried under vacuum at 40°C.

15

Stage 1
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NH2 Stage 1 \ N Stage 2 N~ (iii) (iv) (v) OEOCH O D BAL-H piperid

10 COHNretlux HN - ON 82%I1 NyS 8%N YSI ) + NC NdO I \

3V I N
OH CH C

Cl

CWOHDOEFTIZN

,ne 0
N St age .

Stage 4 C HN (vi) (vii) ~J (ii) (viii) O Water N nmeglum ne i
i NCHOCN HzO HNYS\ | NJ HO MI HN~I N8' O NC NCI Stage 5 Stage 6

OH OH H Conpound A Conpound D PPRUEICSHI2EBECRI PTI ON

10 Stage IA Co und (| is heated in acetic acid with chioroacetic acid at

approxi mately

cool ed

wi th water

oere (i) & teated i eloband acetig@cidvitty glyaxakiet h79&: er |

and

f urrﬁ&aarsumﬁg 3b enIioﬁ :@b@ﬂlw:to So@Eauitbréd.i )l‘hé sea‘uutinbem@bdnﬁa washed

boT] UB2006/0 38Rk e?ﬁglga,&pﬁtﬁ Aol Hna St e SRR 7 566 ace 2006/ 135712

acetic acid with

gl yoxal
5

10

15

20

25

30

35

at

- 75C.
Stage 2

Compound (iv) is stirred as a suspension in THF at 0°C and treated with
isobutyichioroformate followed by N-ethyimorpholine. To the resulting suspension
is added N,O-dimethylhydroxyl amine hydrochloride. The suspension is partially
concentrated and diluted with ethyl acetate. The resulting organic solution is
washed with aquecus sodium bicarbonate and aqueous sodium chloride, partially
concentrated, diluted with heptane, and pariially concentrated again. The resulting
suspension is cooled to 0C, filtered, washed with cold heptane, and dried under
vacuum at 50°C.

Stage 3
A solution of Compound (vi) in THF is treated with a solution of DIBAL-H in

tolugne at approximately -10°C. The mixiure is quenched into aqueous
hydrochloric acid and warmed to 20°C. The mixture is diluted with brine. The
agqueous phase is removed and backexiracted with ethyl acetate. The combined
organics are washed with brine, pariially concentrated, diluted with heptane,
partially distilled again, diluted with heptane, cooled, and filtered. The resulting
Compound (vii) wetcake is washed with heptane and dried under vacuum at 50°C.

Stage 4/ Stage 5
Compound (i), Compound (vii), and piperidine are refluxed for ~48 h and the
resulting mixture is cooled to 10°C. The resulting solid is filtered solid Compound
(viil) is washed with ethanol. The intermediate product is slurried in ethanol and
treated with aqueous hydrochloric acid at 20°C. The resulting suspension is
filtered, washed with ethanol, water, and ethanol again. Compound A (as the free
acid) wetcake is dried under vacuum at 50°C.

Stage 6
Compound A {1.0 eq.) (as the free acid) was suspended at room

temperature in 20 vol acetonitrite. The reaction mixture was heated within 45
minutes to Ti=50°C. 0.005 equiv of seeding crystals {seed crystals can be prepared
as desctibed in Example 2) were added at 50°C. 1.05 eq of N-methyl-D-glucamine
(meglumine) dissolved in 2.6 vol water was added. After the addition, stirring was
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The resulting suspension is cooled to 5C and filtered. The resulting
Compound (iv) wetcake is washed with cold ethanol and dried under vacuum at
50C. 5 Stage 2 Conpound (iv) is stirred as a suspension in THE at 0C and
treated withydgabuky,chi oroformate fol | owed by N-ethyl m)rﬁhol ine. To the
resul ting suspension ~is added N, O di methyl hydroxyl ani ne®h{H308¢1215 de. The
SUSPENsI on oAbl i ahkaofiaig 8K halied: AR, Fhe Wil liltlcapggt ate.  The

u washed wth a

resul ting orcganl c solution is Ne aqueous sodi um bi car bonate and
aqueous sodi%GHN ENFEr Wi BQaMYtes i stigtpavascralinugd agiaddiiesal dPHnHept ane, and
P?‘H' al gy Cﬁmﬁ@dtﬁ@tsﬁﬂpml erWasTmrémg@agm tan@qmmd itHOB bl B 5%3&%@} ci:r‘i 01(530,8t
iltered, washed w cQ eptane,. an ri,e nder u age
3 A Sol i i oBIoPENpd R AOTLMSY hAP Sied et teulteet ropaure I T THOBRAR R of B
in tol uén_e 3&tC _alpxpmemamaitoeh’gent \m@@nofﬁtwedwriegplam;eumtﬂ; _itqme_n@l%ehy KIF\!:NDtaqu_eous

hydr ochl ori C~2§f%gtﬁé‘ﬁle§%‘ii9§%y '%"‘ﬁpemég‘ﬁ‘d? VF%SPE&"I s diluted with brine. The

aqueous phase 1S renov and” backextracte et hyl acetate. The conbi ned
20 organics are washed with brine, Igarti ally concentrated, diluted with
heptane, partially distilled agai nEXAMPLEBd with heptane, cool ed, and

filtered. The reguli.i [ 1 j pt ane and
dried under vacua%agwtg%%%ﬂﬁg g&gmij&;dd)& g%gé%%b%%ﬁg%ﬁ@ d\(‘%t%#f) nﬁCOrrpound
(vii), dfd pif perpemndd fyan @\@n|aj%@a3foaapprq>8matehfrﬁjonm@re hos&ul ting mxture is
cooled to 10C. The resulting solid is filtered solid Conpound (viii) is
washed with ethanol. The intermedi ate product is slurried in ethanol and
treated with aqueous hydrochl oric aBXAMBLESOC. The resulting suspension is
filtered, washed with ethanol, wek&we@RbRidtanol again. Conpound A (as the
free 30 acid) wetcake is dried under vacuumat 50C. Stage 6 Conpound A (1.0
eq.) (as the free acid) was suspended at room tenperature in 20 vol

acet oni tysi | e, Thehe eagbiiigdi Hedodiuth Mot beAbeshawiBIRs4& 35 nminutes to
Ti =50C. 0. 005 equj v. of seedi ng crystals (s?ed‘ crésta_l S can be prepared as
described i ri4BeXRIBYIEeSYIgRiel<RieHicBlerogarayamnsl-tg BAZAAR/DRPL- D- gl ucani ne
(megl um ne) séu&%&au,adas Ebripled &) wivi istion¥iasre@ 8BS theAlvb @fost BBsehd@iatddon,
t -
stirring Wascompounds prepared in Intemational Application No. PCT/US2003/037658. The
first Is the sodium salt of the compound of example 23 in International Application
20  No. PCT/US2003/037658; 2-(2,6-dichloro-phenylimino)-5-(quinolin-6-yimethylene)-
thiazolidin-4-one sodium salt,

Q

HN%m
s
e CI—@

3 *Na,
hereinafter (Compound B). The second is the sodium salt of the compound of
example 26 in International Application No. PCT/US2003/037658: 2-(2-chloro-
25  phenylimino)-5-(quinoxalin-6-ylmethylene)-thiazolidin-4-one sodium salt,

0
N
Ssase
s N
N
o)
*Na,
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WO 2006/ 135712 PCTI US2006/ 022385 continued for an additional two hours at
50C. The reaction m xture was cooled down to 5C within 60 m nutes and
stirring was continued an additional 30 mnutes at 5C. The suspensi on was
filtered and washed two times with 5 vol of 5% water in isopropanol. The
solid was WRHOEHIISER under reduced pressure (<_ 100 - SBCHESR006/832385 35C and -
the water content was nonitored regularly until it was <4% by KF ( Note:
-2.9% i s tieeeihdfed{@bmp@indiBjdr at e) . Conpound D resulted. EXAMPLE 5 An

anhydr ous form Qf Conpoynd | s . prepared by dryi hydrated form 10 of
Conpound D in a OW«%‘HB%E ang q’aBrbDe %&‘f%%!%’ﬁwy"éﬂa#f%ﬁ&?%@% urs. EXAMPLE 6
Rel ati ve SkpplibationtNoe CTAISE0O3/6BTaESL [Tiht woditimtdats siatestneseddunds al€onpound A:
(52)-5-(6- . W

qui noxal i HYPRAEBADY Mtipds el kpoyndn e ah SPELARASASRGH R &¥TP- i azol - 4(51. 1- on

e sodilumamive, was conpared to what is considered to be the tw nost
closely relate C nds_RQrepa Ln. Internatiopal Appli I on No.
BCT Usho0s) 05500 SRR Y 2al! SRR Was sPleRPREY hSBops Ry 8%‘%%'8%d of exanpl e
23 i n | nt eamarepansl forgaehicoapbamd. 20nd\ithe RETHAUS200@E 0RN6ERHS the
2-(2,6-dic - I, - b i K n-6-vl | - i i di n-4-one
sodi um sal p?%%nt&ﬁf@ﬁ%ed%@g%ntr%héﬂq&@w {}s\a@n/e}/%g?ﬁsl?%rggrg?#\é)%e%igp @%%Jorrpound B) .
The secondecdcktatlhEhs otieufthestettsaoipld) kentginstimunothpofind avcamakienugbtotah
I nt er ngt i onal ' ' E‘ﬁﬁﬁ - 25
phenyl |Pdm' néc;t?jp %%H §@d§q%m%®?%§ﬁ§@ﬁ§%§ }71e| 2200 ﬁeﬁty g{gc?ﬁ{en?es%di umsalt, O
HN ~ N Nspon fer 75 minutes to remove any undissovied solid. HPLC analyses are

performed on these samples. The relative peak areas are used for computing the

solubility. The sodium salt of each compound was used for the comparison. The

data are summarized in Table 1 below.

15 Table 1 .
Solvent Compound AsNa Compound B*Na Compound C *Na
Solubitity at 25 deg mg/ml mg/ml mg/mi
Water pH 7.4 (uM) 31 6 0
EXAMPLE 7
Bioavailability
20 The sodium sait of Compound A was fed to male Sprague-Dawley rats by

oral gavage in a formulation with 50% PEG-400, 10% ethanol, 40% of 40% (w/v)
aqueous Encapsin in water at a dose of between 1 and 4 mg/kg (16 ml of dose
solution per kg). Blood (120 microliters) was sampled at the following time
intervails: 0, 20, 40, 60, 120, 180, 240, 360, 480, and 1440 min. The concentration

25  of Compound A was gquantified by LC/MS/Ms analysis of an aliguot (25 microliters
blood + 25 microliters water) of these samples and the overall blood exposure
repotied as the Dose-Normalized Area Under the Curve (DNAUC) from a
conceniration versus time plot and expressed in the units microgram hours per
milliliter per minute per kilogram (ug.h/mL/mg/kg). The orai exposures of the

30  sodium salt of Compound B and the sodium salt of Compound C were quantified by
the same method.
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"Na, -14 WD 2006/135712 PCTI US2006/ 022385 hereinafter (Conmpound C).
Compounds B and C can be prepared as described in International Application
No. PCT/ US2003/037658. The sodium salts of these conpounds are prepared by
net hods wel | I.)n, the art, such as described in Exanple 1 e) 5 above.
The sol ubi | i"t"éa@m&é&% conpound was determ ned as foll O\r;g]:ce 0 QF@F%S are
prepared for each conpound. One (the standard sanple) contains the conpound
at a fixed concentrati on '8 d2@ ai@symmanzeddn kI8 Roelathi ¢ ni xed sol vent
cocktail. The other (the test sanple) contains the conmpound at a nmaxi num
total 10 concentration of 200 uMin 7.4, 0.05M phosphate buffer. The test
sanple is spun for 15 mnutes to re 2any undi ssovi ed solid. HPLC

anal yses ar @os®geri-an ONCbRPEhdRURY €EompBend BRAT TorRRRikd &@«RRS are used
for conputi ngﬁﬁﬁre gyﬁ)i i t]I;/}'.p The sodi um Eal of each conmpound was used for

the conparis DRAYC @R a are Be¢Mrari zed i n"™948I e 1 bel o9M5 Tabl e 1

Sol vent ConpgpRdué DaMeydonpound B *Na Conpound C -Na Solubility at 25 deg
ng/ mL ng/ aratline Mt er.pH 4. LuM 31 6 0 XAMPLE Bi.gavailability 20
The sodi um s&SVBEKSound A M2 fed to mal%*%Sprague- Dawb8$ rats by oral
gavage in a fornmulation with 50% PEG 400, 10% et hanol, 40% of 40% (w v)
aqueous Encapsin in water at a dose of between | and 4 ng/kg (16 nlL of dose
sol uti ons per kg) TheBbreseht (rh26tion incladastvdihis)itswaspspingpinedewitalt he fol | owi ng time

i nterval s: - - k80 . and 21440 min. The
concentrati g%mé%mgf@&%ﬁggsd%%g) %@q”’ﬁan“?ﬁﬁgﬁyﬁgﬁg%ﬁ& anal ysis of an
al i quot (25d'ﬁ\1|@'i0@h$rty8ﬁ1§"”0ﬂ)ﬂé’o’fh'am'?@qfrfﬂi%ﬁo@ﬁq/@r@am%f@uﬁcﬂﬂv agteptedlesanpl es and

the overal | siisORflir@%HADNaRs dnaPR-8Rgs herdoR isiRs actNeifRédigRdnAr ea Under the
Cur.ve (DNAUC Fn ver reissed in the

froma., concentrati sus time plot and ex

DI Te o ofvsoRRREL Pt § SRS THep on R ap oS shiy o aientt g
(ug. h/ mlQ nyinkes)tion Tholudes alitheniiscsopeashanhadduéical compositions comprising

Compound D and/or pharmaceutically acceptable hydrates and solvates thereof, as

the active ingredient, in association with a pharmaceutically acceptable cartier or
diluent. The compounds of this invention can be administered by oral or parenteral
routes of administration and can be formulated in dosage forms appropriate for

15  each route of administration including capsules, tablets, pills, powders and
granules. In such solid dosage forms, the active ingredient is admixed with at least
one inert diluent. The oral dosage forms can also comprise, as is normal practice,
additional substances other than inert diluents, e.g., iubricating agenis, glidants and
antioxidants. In the case of capsules, tablets and pills, the dosage forms may also

20  comprise buffering agents. Tablets and pills can additionally be prepared for a

. sustained release.
- Preparations according to this invention for parenteral administration include
Q sterile aqueous solutions although nonaqueous suspensions of emuilsions can be
employed. Such dosage forms may also contain adjuvants such as preserving,

25  wetting, osmotic, buffering, emulsifying and dispersing agents. They may be
sterilized by, for example, filtration through a bacteria retaining filter, by
incorporating sterilizing agents into the compaositions, irradiating the compositions
or by heating the compositions.

The following examples further illustrate the pharmaceutical compositions

30 which are a feature of this invention.

EXAMPLE 8
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30 sodiumsalt of Compound B and the sodiumsalt of Conpound C were
quantified by the sane nethod. -15 WO 2006/ 135712 PCT/ US2006/ 022385 The
data are summarized in Table 2 below. Table 2 Dose (- 1-4 ng/kg) Conpound A
- Na Corrpound“% @139)1 ound C-Na Oal DNAUC rats nmg/m ng/m ng/ m

( Spr ague- Daw ey /m/mn/kg) 1.02 0.49 0.34 5 The pPEEUSR004/02238Ht i ON
includes within its scope pharmaceutical _conpositions conprising

(54- 5- (6- qui noxal i nyl net hyl i dendpbist gerppgsition

di chl or ophenyl )amuﬁsél nﬂcracryétalmaféibédjgbdlmn%tar@ngémm@hﬁagm@iam ically

accept abl e | vat s t her t he actl ve

i ngredi ent, tefaﬁ %@%@??5% gﬁmﬁﬁ%{f'ﬂylge&%fﬂg)cgh? fc O%Q:e@é’ﬁ rglg?]aﬁﬁar rier

di | uent. Thleaml 4Séihrond orel hierglediivtheipnapodidos Slwbwmlnr'f ables3 balopeTighar maceut i caI
conposi ki o and/ or pharmaceutically acceptable

hydr at etg a% %gﬂt‘ E%rﬂ‘tg{ﬁgr eg@gl{&ﬂ tpt he active ingredient, in association
with a pharmaceutically acceptable carrier or diluent. The conpounds of
this invention can be adm ni stered hypemal or parenteral routes of

adm ni strat QBFNEM_Ean be fornmulatéd 1n_dosage forns appropriate for 15 each

route of aa+H=R FoR—i-Achudi-ng—capsdi®s —t abl-ets—pi-H-s—powders and

gr anul es. I(azps;caaqmmamydwaamerﬁ@m the active ingredient is admxed with
at | east %Hl@ﬁ&l%.@él{y”&ﬂﬁ\f)] Ill'geth| Eo"ill dosage forns can al so conprise, as is

normal pra i“fOna subs ances other than inert diluents, e.g.,
| ubricati ngf@fdetes, glidants and antioxidants. In the case of capsul es,
tablets anqmg,lob}ygtamﬁ@gelgfbggge forms mayqal so 20 conprise buffering agents.
Tabl et s anﬂ LQ I's can additionally be %repar ed for a sustained rel ease.
Prepar ati on&'%®cording to this inventi Q for parenteral admnistration

i nclude stsadiubestarquglyedateol uti ons al t lBbugh nonaqueous suspensi ons of

enul si ons n@@mm ged. Such dosage2 forms may al so contain adjuvants
such as pr ; 0 ; i -yt d

di spersing agents. They may be sterilized by, for exanple, filtration
through a bacteria retaining filter, by incorporating sterilizing agents

into the conpositions, irradiati ngE}mPfgg'posi tions

10 Injectable Parenteral Composition
An injectable form for administering (5.2)-5-(6-quinoxalinylmethylidene)-2-
[(2,6-dichiorophenyl)amino]-1 ,3—thiazol-4(5f1)uohe meglumine is produced by
stirring 5.0 myg. of the compound in 1.0 ml. of normal saline.

15 - Example 10
Capsule Composition

An oral dosage form for administering the present invention is produced by
filing a standard two piece hard gelatin capsule with the ingredients in the
proportions shown in Table 4, below.

20
Table 4

INGREDIENTS AMOUNTS
(562)-5-(8-quinoxalinylmethylidene)-2-{(2,6- 25 mg
dichlorophenyl)amino]-1,3-thiazol-4(5H)-one meglumine

Lactose 55 mg

Tale 16 mg
Magnesium Stearate 4 mg
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or by heating the conpositions. The follow ng exanples further illustrate

t he pharnmaceutical conpositions 30 which are a feature of this invention.
EXAMPLE 8 -16 WD 2006/ 135712 PCTI US2006/ 022385 Tabl et Conposition Lactose,
m crocrystal {ige&aktY! ose, sodiumstarch glycol ate, magngsi rate and
(5Z) - 5- (6- qui noxa my?rret hyl i dene) - 2-[ (2, 6-di chl or ophenyl ?éﬂﬂg}tﬁ)é@% S

thi azol - 4(5Mone are bl ended in the proportions shown in Table bel ow. The

5 bl end th to tabl et I E
(52) ?g_ ( |6-Squi ﬁgxﬁﬁﬂfﬁtﬁ%{e ?‘Irqn T alrgeentsgof tPeEa gnventlon are iflu stratec;\g;f tr’rg
6- di chl or ophaboys,)icigitaibd uridsBstbdd haicthe iInd€rBibnGs aotdimited tooite yedotdel | ne cel | ul ose

112 | actos I MPLE 9
10 I nject abﬁggtglcir@%ﬂ% eeb]%}' a[ﬁgﬂbg ;Q{ |t§% tié ﬁglﬁto gf]g@?ﬁé#@b %Etﬁﬁ]%ﬁ%@%ﬁn@f‘e“ ng
(52) - 5- ( 6- quicapxal Ti’lﬁW"ﬁWtr‘ﬁ)ﬂaﬂ'd%ﬁé?seZ‘ded

[ (2, 6-di chl orophenyl )am no] -1, 3-thi azol -4(51--one nmeglum ne is produced by
stirring 5.0 ng. of the corrpound in 1.0 mM. of normal saline. 15 Exanple 10
Capsul e Conposition An oral dosage form for admnistering the present
invention is produced by filing a standard two piece hard gelatin capsule
with the ingredients in the proportions shown in Table 4, below 20 Table 4
| NGREDI ENTS AMOUNTS
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(52) - 5-(6-qui noxal i nyl net hyl i dene)-2-[(2,6- 25 ng

di chl or ophenyl ) am no] - 1, 3-t hi azol - 4(5F -one neglum ne Lactose 55 ng Talc 16
ng Magnesium Stearate 4 ng -17 WD 2006/ 135712 PCT/ US2006/ 022385 Wil e the
preferred enbodi nents of the invention are illustrated by the above, it is
to be understood that the invention is not limted to the precise
instructions herein disclosed and that the right to all nodifications com ng
within the 5 scope of the following clains is reserved. . -18 Cains: 1.
The conpound (5Z)-5-(6-qui noxal i nyl methylidene)-2-[(2,6

di chl orophenyl )am no] - 1, 3-t hi azol - 4(5H) - one nonosodi um and/ or a hydrate
thereof. 2._.The conpound (5Z)-5-(6-qui noxalinyl nethylidene)-2-[(2, 6-

di chl orophen%h—}% no] - 1, 3-t hi azol - 4(5H) - one negl um ne and/or a
pharmaceutically acceptable hydrate thereof in a crystalline form 3. The
conmpound of claim1l wherein the conpound is the nonosodiumsalt. 4. The
conpound of clai .l wideaiompehird G)pdbadinoxaliaylmgthyidenepR-[(2fe nonosodi um
salt. 5. The conpound of claim4 wherein the hydrate contains | ess than 5.25
wat ers of soq"%*é@rpﬁh.enyt%amm%héﬁ'waa%ﬁ*@&nemm&wm@ﬁdfé’b?rbw@t%befpﬁfe conpound
of claim1l and a pharnmaceutically acceptable carrier. 7. A pharnmaceuti cal
conposition conprising the conpound of claim2 and a pharmaceutically

acceptable carri e{. C j'Is?ue compound (5Z)-5-(6-quinoxalinyimethylidene)-2-[(2,6-
dichlorophenyl)amino]-1,3-thiazol-4{5H)-one meglumine and/or a pharmaceutically
acceptable hydrate thereof in a crystalline form.

3. The compound of claim 1 wherein the compound is the monosodium salt.

4, The compound of claim 1 wherein the compound is a hydrate of the

monosodium salt.

5. The compound of claim 4 wherein the hydrate contains less than 5.25

waters of solvation.

6. A pharmaceutical composition comprising the compound of claim 1 and a

pharmaceutically acceptable carrier.

7. A pharmaceutical composition comprising the compound of claim 2 and a

pharmaceutically acceptable carrier.
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