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(52) - 5- (6- qui noxal i nyl met hyl i dene, ()é , 6-di chl orophenyl )am no] -1 , 3-
t hi azol -4(5H)-one or its meglumn Bri ef Desm)i ption of the Draw ngs

FIG 1 is an infrared spectra of the (52) 5- (6- qui hoxal i nyl net hyl i dene) - 2-

This invention also relates to the meglumine salt of (52)-5-(6-
quinoxalinylmethylidene)-2-[(2,6-dichlorophenyl)amino]-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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20 The compound of this invention, and pharmaceutically acceptable salts,

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

25 Description of the Related Art
International Application No. PCT/US2003/037658, having an International
filing date of November 18, 2003; which also has International Publication Number
WO 2004/047760 and an International Publication date of June 10, 2004, describes
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[ (2, 6-di chl orophenyl)am no]-1 , 3-thiazol -4(5H)-one negl um ne hydrate
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gr eat aeueouls sol ubi'lity and has significantly increased bioavailability
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Application No. PCT/US2003/037658. Wil e the thiazolidinone conpounds

di scl osed in International P 003/ 037658 are useful as
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quinoxalinylmethylidene)-2-[(2,6-dichlorophenyl)amino]-1,3-thiazol-4(5H)-one and

20  pharmaceutically acceptable salts, hydrates, solvates and pro-drugs thereof
(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 herhatopoietic systems with
Compound A or a pharmaceutical formulation thereof.

25 The present invention is concerned with the novel compound (52)-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 ftreating or preventing diseases of the erythroid and hematopoietic systems with
Compound D 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
invented Compound A has significantly greater aqueous solubility and has

35 significantly increased bioavailability in vivo over the most closely related
compounds in International Application No. PCT/US2003/037658.



of deficiencies in erythroid cells, Conpound A has the added advantages of
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20  known to those of skill in the art, such as those described in International
Application No. PCT/US2003/037658. The route of administration may be oral,
parenteral or topical. The term parenteral as used herein includes intravenous,
intramuscular, subcutaneous, intranasal, intrarectal, intravaginal or intraperitoneal
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, preventioh,
or amelioration of a disease, disorder, or side effect, 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
n \ "

denotes Z and/or E stereochemistry around the double bond. In other
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or anelioration of a disease, disorder, or side effect, or a decrease in
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t hereof. The term "co adm ni ster ' and derivatives thereof as used herein
suitably refers to the simultg adm ni stration or any manner of
separate sequential adm nistrati f Conpound D and a further active

i ngredient or ingredients, known to be useful in treating diseases of the
erythroid and henat opoi etic systens, particularly anem as, including EPO or
a deriOvati ve t hEnepfesethiaventiomedniemplatesaaditfoseiblerigutediednforos. i ngr edi ents, as

used herein, iggméd@ﬁnwa&ﬁmwﬁﬂg-- Sﬁ%&%ﬁ{?@é‘ﬁﬂ%oﬁg@géﬁd‘%}% {0 or that
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15  particularly anemias, including EPO or a derivative thereof. The term "co-
administering" and derivatives thereof as used herein suitably refers to 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 hematopoietic 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.
one 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 treating diseases of the erythroid
and hematopoietic systems, including but not limited to, anemias due to renal
insufficiency or to chronic disease, such as autoimmunity, HIV, or cancer, and
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normal red blood cell numbers. Such enhancement is desirable for a variety of
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 hYAKS kinase enzyme by known methods such as those described in
International Application No. PCT/US2003/037658.

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

25  Compound A, as the free acid and as the meglumine salt, 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
hYAKS inhibitor, suitably in humans, in need thereof.
The present invention therefore provides a method of treating diseases of
30 the erythroid and hematopoietic systems, particularly anemias and other conditions
requiring hYAKS 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 hYAKS 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.
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Compound A, including Conpound D, are tested for their ability to inhibit
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20 nonaqueous liquid suspension.

The pharmaceutical preparations are made following conventional
techniques of a pharmaceutical chemist involving mixing, granulating, and
compressing, when necessary, for tablet forms, or mixing, filling and dissolving the
ingredients, as appropriate, 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
quantity suitably selected from the range of 0.001 - 100 mg/kg of total body weight,
suitably 0.001 - 50 mg/kg. When treating a human patient in need of hYAK3
inhibition, the selected dose is administered suitably from 1-6 times daily, orally or

30  parenterally. Preferred forms of parenteral administration include topically, rectally,
transdermally, 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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desired o r B (0} i ted

Ces o0 BBl Al Sl TP UEHber BB 12 Slerhdf AL BSEA el
descri beda%l?H@@evlnbVIth%é S&He@fnfth@@élitangcqwmtmabcqquﬁtte)atrgantt ably sel ected

fromthe dategfingionGe§91 - 100 ng/ kg of total body weight, suitably 0.001 -

Kk V\hen treati human, pat.i ent need of hYAK3 inhibition, the
sel e g dose 188 Hﬁmoagoéﬂlﬁ @Me’étlﬂ?‘toib”%“’fﬁgg}x%%“? ipitery agtiyityysuigblyiiny " or

par ent er ahdlmand:‘beffnﬁﬂsas(hdelmnO@ tcpalseb;'eetﬁﬁhe@dim dlichtacabilyeih dffectivale
t opi cal | yh@'% nﬂbl% atrﬁoeﬁfﬁfgﬁ? ndPX. i njection and conti nuously by
a

i nfusi on. dosa uni uman adm nistration suitably contain from
0.05 to 3500 nﬁh@mett@dmf)mmmenttﬂn th@@mgmmK%nhleVyCﬁwfans@taﬁlytm 1, 000 ng

of COﬂpoumﬂné*ns @Bmgﬁé&%ﬂﬂﬁnlgen% & o 305b&IS héﬁ(lﬁ gpébgh%{nﬁg éf'ﬁéh%c wwer dosages

is prefer r@h Parenteral adm ni St ratl on osage owever, also can
be used WREAKS BhbitngamauRt eiP@RPOYNS Dt he patient. The above dosages rel ate

to the preferrEhe moonioh alfo frovipes e tHe aswa@ﬁmmnd AnexprRpeReuas the free
o B ARG AR RGeSl L7 o ot (Rt the Pl
wi || be det er nTieithvéntion adsoraovides fon theeigecoftCanfipduing Iriortde trannfdsireg t r eat ed,
the form o7 OibBicaREnSibl &es a hYAKS inhibitor.
20 The invention also provides for the use of Compound A in the manufacture
of a medicament for use in therapy.
The invention also provides for the use of Compound D in the manufacture
of a medicament for use in therapy.
The invention also 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 hematopoietic
systems, particularly anemias.
30 The invention also provides for a pharmaceutical composition for use as a
hYAKS inhibitor which comprises Compound A and a pharmaceutically acceptable
carrier.
The invention also provides for a pharmaceutical composition for use as a
hYAKS inhibitor which comprises Compound D and a pharmaceutically acceptable
35 carrier.



adm nistration, and the particular patient being treated, and that such

opti muns can be determ ned by conventional techniques. It will also be
appr eci atwo 2086/138H20f skill in the art that the opti mal Pcomss@ecnd2385
treatnment, i.e., the nunber of doses of Conpound A, or Conpound D, given

per day for aTtefinveatomalsb@rovidesdayspharmaceiicascamnpesitivadomysetingye skil | ed

in the ar i t %@é yon tests. The
met hod Ogﬁetaﬂﬁésrﬁ?)}‘]ggﬁ %%ndfo rxﬁﬁ’éi?%ﬁdﬁ%rx&fcﬁ)?%?l@%htgﬁge%ﬂ@%r{ y,. Suitably in
humans, @ORPIESs WHICAERMITISeEEPMEOYNS ﬁgagﬁ BjREefMasceuteally %Pe@a‘?!ﬁ Ca¢el-vity an
effective hYAKSeiimftnRbh | la@a tol0d p@?ﬁé@b@l@baﬁconﬁﬁ%ﬁl&ﬁbﬂﬁbeﬂﬁ thdi s

i nvention of inducjn hYA n blto ¥1 i‘l VIES su tabl |ln hunans,
conprlsseéreéHﬂ?% fisp ??@qf ?Q@Pd AT @8'e¥s¥ﬂ8ﬂ13a%q HAY an effective

hYAKS i nhinbnﬁamg/h&mﬁtpneés C‘onmpoumdD And Bharmaentiically amcspiape oairges for t he

use of Conpou n [ B a hYAK3
i nhi bitor. :qu W\])al ﬁ?ét%&e I %&@F ea&?(aer%eﬁ%se ofe{ &Wd?D in the
manuf act uln@lnaéntmnneddeﬁledﬁmaCQ@S@rﬁg withi\RBsentinyantieR.. The i nventi on

al so provides lﬁ%ﬁdﬁla‘? tHé hé’r%a@@@f%ll&f‘gctﬁe'cBrrﬁoB@ncH%%@EFééé@c iffenBofredi canent
for use in th era%n he | nvention & vi des or t he use of Conpound D

in tH8 meADPECerENIBstesedwilh sihenrctive ingiedients, S4B RN PREPPHYEht i on al so
provi des kfneﬁ/n&dilﬁe&lt‘a‘(ﬁséa‘se@ﬂm@l@mdhp@nd and Hikenaitamlémwa;te&nafpaalcmady cament for

d h
par | cul AR ahPIaco.Fhe AV e A ke AT B ARRR R B Ot *Crpouna b

in the m:tmm@chblbeorof a nedi canent for use in treatl ng d| seases of the

erythroid and e‘?fe\a%o@ﬁéﬁ qfeber?évewtﬁalcﬁ{el ék.ueawnha%ﬂ cERe invention
al so provides or a arnmaceuti ca osition for use as
15 using the precedlng description, utilize the present invention to its fullest extent
The following Examples are, therefore, to be construed as merely illustrative and

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

EXAMPLE 1
20 Preparation of:
(52)-5-(6-quinoxalinylmethylidene)-2-[(2,6-dichlorophenyl)amino]-
1,3-thiazol-4(5H)-one sodium salt

0

oL

a) 6-Methylguinoxaline. 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 MgSQO,, filtered, and concentrated

*Na
25

in vacuo. Purification via distillation under reduced pressure (120 °C, 10 torr)
provided 6-methylquinoxaline (48.0 g, 81%) as a clear, colorless oil. 1H NMR (400

-8-



hYAK3 i nhi bi tor which conprises Conpound A and a pharnmaceutically
acceptable carrier. The invention also provides for a pharnaceuti cal
conposi t iwo 2hew13sHe as a hYAK3 inhibitor which conprisegCCarspandmer3ss and a
pharmaceutically acceptable carrier.The invention also provides for a
phar rracetMHZ:eQDQiQrﬁnmm 2i60ris,fi) Tise (doy SBS 1 FAHELNH)O.88l{s@ayessomf t he

eryt hr oi q ﬁﬁﬁ%ﬁ%ut : gﬁ?kg@ﬁ%rétﬁ%}ﬁ@ gﬂ%@\n %l ch conprises

Conpound A ‘an 1Ty’ accept abl'e carr ention al so
provi des for a pharmaceutical conposition for use in the treatnent of

di seases of t g erﬂdﬂd&h%@@@a%@h%@'ﬁ@éds’?eﬁéﬂ&{@ mddfidifdiittd v anent as,

whi ch armaceutically acceptable carrier. No
un:agcgpt b Sﬁi&?&&%@a@a&w&@? €08 (7 e RS bachhign! oA (@ of the

i nventi oanL wvesdmadiateti @t 200 ?Glnfcﬂcac)omdain@eBWaigb hﬁlh&lopﬁﬁﬁf@mévé nvetnt i on. i n

ddi sent invention
2anI Lgogoyg@%lgél}gt@%§8\9é §r% % r? &‘SE\’S rg%?&lq% @ﬁ@aﬁ tém‘?%a (i €n as ot her
conpound$oRkEEA, eavlad reactioni reistuseswere disrolvenyn BHeCl, filtecechianagbpoi et i ¢
syst ens, p%éf'c%h{baér{cycﬁ@@maﬁéd rP\Ba&l W@ﬁo#@%%s{n%omﬁ] e utility when used

inc tion further aboratlon it is
bel i 2@2 F?&‘Eat%gfép'é\kﬁs|“?%§elr 3015965 etpyl agg’ggte nd1engnes) dolieweddyi ng descrl ption,
utilize bhetamrzammrommmzlp%mdéa ddiroxblind-eshrbaidetde (4AD®gf Plobowd 19 Exanpl es

h 1 | |y limtation
g; et hfa g((:'@tg 3! .y 'Ql IQI@IR@QQ(ZMFI‘%&??@?) ot ¥gﬁ$( @h?é)?ﬁﬁﬁa%ﬂig%%é‘gar ation of:
( 57) - 5-( Gl—maleidﬂ)laq% (velt ty8.6dBhd)z; 24—[)(82206(ddu@31§¢+zopm9nym$ (@sknofe
3 t hi azgh (A - one sodium salt a) 6-Methyl qui noxal ine. A suspension of

iil ami notol uene (50.0 g; 0.409 nol.) and glyoxal (40% aq. soln.; 52.0
9. 450 nol . ) in water (150 nL) and

o)) 2-[(2,6-Dichlorophenyl)amino]-1,3-thiazol-4(5H)-one. A suspension

of N-(2,6-dichlorophenyljthiourea (103.7 g; 0.469 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 yellow solid. 'H NMR (400 MHz, DMSO-d;) 6 ppm
4.10 (s, 2 H) 7.14 (1, 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-Dichlorophenyl)amino}-5-(6-quinoxalinylmethylidene)-
1,3-thiazol-4(5H)-one. A suspension of 2-[(2,6-dichlorophenyl)amino]-1,3-thiazol-
4(5H)-one (4.95 g; 0.019 mol.), quinoxaline-6-carbalidehyde (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 aqg. 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-d) 6 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 (t, J=8.1 Hz,

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



CH3CN (20.0 nmL.) was heated to 60 OC for 1h. Heating was then discontinued
and brine (100 nL) was added. The solution was extracted with EtOQAc (3 x
150 nlL) awo 20éwe13srbi ned organi c | ayers were dried over ppa®4go6fonisser ed,
and concentrated in vacuo. Purification via distillation under reduced
pressure (120 0C, 10 torr) provided 6-nethyl quinoxaline (48.0 g, 81% as a

clear, colorless oifdA4l b 1H- ; 7.61 (dd,
J=8.59, 1717 HZ, 1 (kf’ %t{g%&%@gﬁﬂl %I) 00 Qﬁ?@‘i@ﬁ%&ﬁg@?@%ﬂ&gﬁg (dd,(
J=9.85, I, 3Miagol-4fHoneErasim sl - 15 52P i pspengipn of (52)-2-[(2.6°

0 0B ol T B e o T A 80 o O 0
i ) e G 97EROLT By EubE RS shie Andtremtad drogieit Pt VSR e Somve
synt hesi zetutiomlig2.akaly d .q8 exc)e dilreeminase map dlaarestirfed\emdfheatdteunder reflgxand t he

conbi nedl,608h s GARH A0 aiel 8BTS diaaBbYRdoRoRtRCH2, Th | e ed

t hrough a pl' ncentrated 1 n vacuo. Ication via flash
col um c nopsaaiRyed & ¢dot sloywly|to romn top.dt-Hyh) andditates tp giviedR4hes)

fol I owed [gy,e-@rc}ﬁﬁir@éHém?érhiﬁ@]-é-(@ami%ﬂ?a% mRERMESHRIL 10N Rh (sPRoRe car bal dehyde
40.0 g, 19 t |rd, 1H 400 0 d 10. 25 , 1
I(—|) 8.1Qg (Sé{d'uﬁ2 F&a'ts’é%?hyléﬁez?% Qéaw@’g_w ﬁe‘&zw a%o@%éf' é’,foi‘ﬁgmm, 1 H§S

E23. [2(()2((613, EbEﬁfjﬁ%ﬂz A7HOHCH, WBRESN, 12(05; 188, [S\06-] G4sHeDI1.N,OSNa 1.75 H,0

- , 6-Di_chl or gphenyl) am =1 m3rdhi.a - H) - one. A suspensi on of

N (2, 6-dir8ﬂﬁ“6“;‘rso‘;{ﬁgni;?l'%2)r %%t??}esa /('ﬂogé}ig%ﬁ%(éég nol .) and chl oroacetic acid
(48.8 g; 0.51 6 nol.) in glacial acetic acid (600 nm.) was stirred and
heated under reflux for 2 h. The gkhf#eg d1i xture was allowed to cool to 40

OC then treated dropwise with water (T L) during which a pal e-yell ow
preciléi tate forned. The suspensi BrersétiopiEn filtered and the precipitate

washed with wat g2)6-(B-dunoxalirgihéthgidehe)-24(lediciuomphat/atind} g; 79% as a
Jell ow sol 4. A CS0R R oBEG ShudhReBefphyles 2 1) 719 (1 =0 00
(52)-2-[(2, 6-Di chl or ophenyl ) am no] - 5- (6- qui noxal i nyl met hyl i dene) -
13?’,; F]ihiagé?l- - 4( R Mion ot F5RETS bYbnroshdryBafing)-806.0r ophenyl ) ami no] - 1
20  quinoxalinylmethylidene)-1,3-thiazol-4(5H)-one (10.5 mg; 0.0262 mmol.) in
acetonitrile (225 uL) was heated to 50°C and treated with 1M aq. meglumine
'solution (28.8 uL; 1.1 eq.).. The mixture 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)amino}-5-(6-
25  quinoxalinylmethylidene)-1,3-thiazol-4(5H)-one, meglumine salt, approximately 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:
(52)-5-(6-quinoxalinylmethylidene)-2-[(2,6-dichlorophenyl)amino]-
1,3-thiazol-4(5H)-one meglumine monohydrate
35

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

-10-



4(5H) -ne (4.95 g; 0.019 nol.), quinoxaline-6-carbal dehyde (3.00 g; 0.019
nol.) and piperidine ( 1 .88 nL; 0.019 nol.) in ethanol (10.0 nL) was
stirred awmo2ovsilated at 150 OC for 30 min. in a Bi ot ageTius2ancar3Bs

m crowave synt hesi zer. The above procedure was repeated seven further tines
and t he c@fbimigavasdwelasdora®dCt iSead aiygtals (Esedeiysiafsandee prapyeddser (500 ni)

and aci di éés%ﬁt%a& NExJaMp?&z) Jv@ea(dae@ emel)the m&urre%!i JIbNY YRR N Was
filtered, wat er dried in vacuo to &%;elde

(52)-2-] (@q @Qﬂ'%lﬂ@ﬁ@b’ﬁ%ﬂ%%m'-né]%ﬂ()s T&‘ﬁﬁﬂ&k‘é&? VRS MasiaDed a
1, 3 t hi azfl agddrokhmaue tvicHiods thentidWedas réontltdnhp. tahdwﬁrrpa\ad%admdﬂral Md&R (400

J=8. e%cﬁjﬁ”i: E‘gg'%ﬁa(”g'dl”f%ké V%CLQ(?‘H)EE}%?"JQ%Q (7555%2 ,201(IS—|) % 58 (8d17J(g 1

Hz, 2 H) diclasrophenydyadirio]+9z(6-duindxalinyiB(&Byident)el 3ema[z<m|4 Biironeg)

57) - 2- = ' ' thylid -
13 PR SRR AT SRR S URER Ooon ofe”ei-,Z) 2[(2,6
di chl or ophenyl E%Hﬁdn&’ic BB Gl rf’o&hl%%yﬂr@ h@isﬂcb@ﬂvé')a $.CrBNsd D) - 4( 5H) - one
(30.7 g; ,QqQ,?& Rt - 48.86) %\ﬁt@m(g@ﬁmﬂrho_) was stirred and treated dropw se

wth sol uf ] The m xture

stirrB and hedfierPia olrebubsts B ohraat bR AT ) unt
conpl ete ehdzmdrmtd @mmts;oue at aﬁmexmaiell;wctmt aascaid ewatiat apptodrhatelyow y t o
room terrp & (SZ) - 2-

[(2,6-dichl %fﬁ%%&'ﬁ%irﬁeh % ga"%?‘@g"gatgb{c?%&‘?n | met hyl i dene) -

, 3-t hi azol - 4( 5An Infraggrbspestrdmuiaprided IrlF@grer@apmmfé@mrqu) as yel | ow
needl es. Mp. 250-255 0C (broad). Found: %, 47.19; 9%, 2.62; %N, 12.05;
O%Na, 5.06. C18HICI 2NACSNa 1.75 H2O requires: %C, 47.52; 9%, 2.75; 9%\,
12.32; 9%Na, 5.07. EXAMPLE 2 Preparation of:

(52) - 5- (6- qui noxal i nyl met hyl i dene) - 2-[ (2, 6-di chl or ophenyl ) am no] -

1, 3-thi azol -4(5H) - one negl um ne nonohydrate A suspension of

(52)-2-[(2, 6-di chl orophenyl ) am no] - 5- (6- qui noxal i nyl net hyl i dene) -1

, 3-thiazol -4(5H)-one (10.5 ng; 0.0262 mml.) in

-11 -



acetonitrile (225 uL) was heated to 500C and treated with 1M aq. neglum ne
solution (28.8 uL; 1.1 eq.). The m xture was mai ntai ned at 500C for

appr oxi nawel2godmse7iour s t hen cool ed to room t enper at ur e PamaS3avcNLBES an
additional two hours. Filtered and dried in vacuo at 500C to give
(52)-2-[(2, 6-di chl or ophenyl ) am rEYAMPLE4 qui noxal i nyl nmet hyI i dene) -1

, 3- t hi azoATARRNNENRPROTESISUFD R HEAPREPARIN® XiHERC ent of water
(7 9 ny). erential Scanning lmf;ﬁgﬂaﬁ”y (DSC) data on Conpound D

reveal s two endot herm c events; proxi mately 54C and a second event
at 158C. An infrared spectrumis provided in Figure 1 appended hereto.
EXANPLE 3 Preparation of: EME

(52) 55- (6- qU|noxallnylnethyl|ﬂ%9g;§§%§%¥¥¢ﬁlchlorophenyl)anlno]

1, 3-thi azol -4(5H) - one negl um ne nonohydrate A suspension of

(SZ) 2-[(2, 6-di chl orophenyl’) am no] - 5- (§; qui noxal i nyl met hyl i dene) -1

, 3-thiazol -4(5H) -one (5.07 g; 12.64 yj in acetonitrile(101 nm) was
heated t o 500€s Seed cry%tal§“e§ %& cryistzal s can be prepared as descri bed
in Exanple 2% re ;adged,Jland mxtyesnas slowy treated with 1M agq.
megl uni ne g jon (13.3 m 1s@B1%eq.).)yKhe mi xture was maintained at 500C
for approxi marel y two hours then cool® r@om tenp, and stirred an
additional two hours. Filtered and dried in vacuo at 500C to give
(52)-2-[(2,6- dichlorophenyl)am no] - 5- (6-qui noxal i nyl met ylldene)-l

, 3- t hi azol 94( 5H) - civeal. %EY| ne salliBuOO&E)' r oxi y 1.0 q'ﬂﬁ 'f' nt of water
(6.78 ) o Ny %8 T ”?Doﬂ\@@ |2P3-4reso 7HL7NCE
H20 requi res 4&6536 o, O/Mgeﬂ 4 Dffe Scanni ng

Calorimetry (DS * data on Corrpound D reveal s th;ﬁf endot ermc events; one
at appr oxi i el y 54C, a second™vent at appr oxi ely 101 0C, and a third
event at approximately 1600C. An infrar ed specgtdsmm ig provided in Figure 2

appended hereto EXAVBls&L-4 piperidine »\(\Q
-10°C reflux j
8% 8%
~Mory = oy - g
=g O
(vi)

(vii)
(i) (viii)

0
N
lumine = =
Water ] (o9 HN>\\‘/\C[ ]
o »\,/\C[ CHCN, H.0 g 7 H,0
N cl
Stage 5 Stage 6 OH (:DH
Cl—@ ol Ho A A~y
O

OH OH
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 (ii) is filtered off, washed with water, and
dried under vacuum at 40°C.

15
Stage 1

-12-



ATERNATI VE PROCESS FOR THE PREPARI NG THE COVPOUNDS OF THE | NVENTI ON PROCESS
SCHEME e DI BAL-H Conpound D PROCESS DESCRI PTI ON St age 1A Conpound (i) is
heat ed i rwacetdsaei d with chl oroacetic acid at approxi raraisgo8se238The

m xture is cooled to 700C, diluted with water, and cooled further to 25C.
The product Cdrqopmahd((ii) ¥s heatd it ethedolodrid, aceishett With fylyeadleat,~78nd. dried
under vacdeshidf SspersRiits LEOBRWBAC dd e, "IAL FaithPEARRGInENd aceti c
acid with yoxal susperisi on I's” Co0 C and
filter ed.('V%WGtCﬁb%!ﬂW@%ﬁ@d%ﬁhﬁ@lﬂﬁhQﬂQb?nQ\gt'%k@dery&m@d5Q\n0ch coI d et hanol
and dried under vacuum at 500C. Stage 2 Conmpound (iv) is stirred as a
suspepsion in THF at OOC and treated with isobutyl chloroformate foll owed by
N- et hyl norpholine. To the resulti né——a:ﬂ%?pensi on i s added _

N, G- di et hyl hy@bmapaundaiv) e styelt as lal susbdesior lre THFS@eors and itréatléarvhtrﬁ' ly

s vashed bk HeEoid &t MonRglEoln 15 el iR 1 ae,
partiallys @d@@aht@@hmﬁthijroxﬂcanmm ihytieopblaride. e spuspenad)m V6 pzmtlalb/nt rated
again. Thenéatiskdd BAISHRRENHOL £R0hE T %%uui{{ efy with cold
hept ane, and ri.ed under vacuum at | on Conpound

(vi) 1Pn’ Waehed withcaguegussedium Rigarbenase ape qgusms quhwmqnlq;@ﬁep@mauy
appr oxi mebatantraldd) diluidd vithi nebteng, aikd BAIBAIBNEShcbRr Re@AYSAU The resulting

suspension is cooled to 0C, filtered, washed with cold heptane, and dried under
vacuum at 50°C.

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

toluene at approximately -10°C. The mixture is quenched into aqueous
hydrochloric acid and warmed to 20°C. The mixture is diluted with brine. The
aqueous phase is removed and backexiracted with ethyl acetate. The combined
20 organics are washed with brine, partially 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
25  Compound (ii), 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

(viii) is washed with ethanol. The intermediate product is slurried in ethanol and

treated with aqueous hydrochloric acid at 20°C. The resulting suspension is

fiitered, washed with ethanol, water, and ethanol again. Compound A (as the free
30 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 acetonitrile. The reaction mixture was heated within 45

35 minutes to Ti=50°C. 0.005 equiv of seeding crystals (seed crystals can be prepared
as described 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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hydrochl oric acid and warnmed to 200C. The m xture is diluted with brine.
The aqueous phase is renpbved and backextracted with ethyl acetate. The
conbi ned wogarw/3s71ar e washed with brine, partially concenrrstedo2138% ut ed
with heptane, partially distilled again, diluted with heptane, cool ed, and
filteredcorfimeed &s@htadddioGaltpounedrs(atiSDC.wEbe sestion mikgieerasgaoledhept ane and
dried ungg&myoa IﬂﬁGémﬁute?taﬂgg’gﬁ %\Aétsﬁgﬁ’tri]rﬁje dnkl 20 mintgpound
(vii), and pipéridine are refluxe F r -48 and the resulting mxture is
cool ed t et 3T heTsuspersion wan §lteyes pad washed ‘ﬂ"@rtéﬂess\mﬂi'é"@(ﬁ#ﬁdmw erHii) is
washed Wiéo?%o%tahé\n@he SOl w8 RS ER A ahGeneademt pressiEb ¢« 10@d somigirhatnol - and

treated w aqueous hydrochl oric acid at 200C. .The r | 1 yspension is
filteped35Vnaretheyater %m%mawa,s mRitared rgayar H&H&W@@%ﬁ%gvggﬂ%ﬁ%d A (as the
free aci dp.gseisapk thdosetidal Idiratey eCormpaundrD etsuB@DC. St age 6 Conmpound A ( 1.0
eq.) (as the free acid) was suspended at roomtenperature in 20 vol
acetonitrile. The reaction m xtur ated within 45 mnutes to Ti=50C.
0. 005 equiv of seeding crystals é@eﬁsstal s can be prepared as descri bed
in Exanpl e 2) aneineyadds torat ofX886pouhd Uhis @repzred\byretying a Dydyhied doime

(megl.um n di ssolved in 2.6 wat er was, ad . the addition,

st rrlgng QE‘EBHWAnﬁé'HaT‘BP’e%ﬁt %(gh'lff)li %9?5?*‘?‘&@%‘25?&"0@% F@{%C The reaction

m xture was cooled dowmn to 5C within 60 m nutes and stirring was conti nued
an additional 30 minutes at 50C Sy ension was filtered and washed two
times with 5 vol of 5% water in i ol. The solid was then dried under
reduced pressure (< 100 - 50 nipaigtiveBolBbiltiend t he wat er content was
nonitored regularly until it was <4% by KF (Note: -2.9%is the theoretical
hydrate). Conpound D resulted. EXAMPLE 5 An anhydrous form of Conpound D is
prepased by drinergludiliyefriad edditiorsait of COmpponhA: (B4)#H-(@n oven at 500C for

appr oxi n%u?r!o&al%yﬁrﬁetﬁﬁi[ﬂ%ng%{[é;G-Wcl)\(glﬁhlzen@l)aminoﬂ ,3-thiazol-4(5H)-one
sodium salt, was compared to what is considered to be the two most closely related
compounds prepared in International 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,
0

HN»\/\@j
D N7

N Cl

o)

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-

*Na,

25  phenylimino)-5-(quinoxalin-6-ylmethylene)-thiazolidin-4-one sodium salt,

0

N

segse
r° N
N
CI’@
*Na,
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Rel ative Solubilities The solubility of the sodiumsalt of Conpound A

(5Z) -5-(6- quinoxalinyl nethylidene)-2-[(2,6-dichl orophenyl)am no]-1

, 3-t hi azowvo2(&iHBsre sodi um salt, was conpared to what PsTasR@IcH22388 t 0 be
the two nost closely related conpounds prepared in International

Appl i cat honildper RSGH Jead@3/ 037658. The first is the sodiumsalt of the
conpound of exanple 23 in I nternational Application No. PCT/US2003/037658:
2- (2, 6- di chl offemMpRENGA B 3@ &) cas epreRaied esalegerredHy Indeyaptionahi azol i di n- 4- one

sodi um Sﬂb#ﬂicaﬂ@ﬁ RbNBETRIS2068/8BPEEE! Fle sotlin S8EOKAnsse ddMpoinds Hfg sal t of the
conpound of exanple 26 plication No. PCT/US2003/037658:

In International
2- ( 2- chl BrepgrRshigd Mathads welbknewn wdha rrtnsushyasrssairesHe Examplez )i di n- 4- one
sodi um sgb(gveherei nafter (Compound C). Conpounds B and C can be prepared as
described in’'International Application No. PCT/US2003/037658. The sodium
sal ts of thesdheesaipbilily®s eaelecemepadarpsetensinesbas fpdows:kwewaMpPlest he art
such as J i ) il d : ach conpound was
det er m ngﬁss@l%b%%ﬁlf%%@?wpggﬁlggg rgégﬁgﬁﬁ%ﬁ%&g@%tﬁ ound. One (the
st andar dceapis) atediredicascanyatienapunld inan aqueousiPraaiie aritadRoivenAt of 20 uMin
an aqueo ; i ] I Al r sanpl e)
cont ai nseﬁi@élgjﬁgg&ﬁéﬁgﬁ t_g&nga@lbq nﬂ%%ﬁ ﬁr‘%‘thggﬁr@égﬁﬂﬁ%ﬁhg& UPZTS%F%IM in pH 7.4,
0. 05M pheaiseatratiaueii200. uMineoH €4y 0HaMphosphats pufier. ofherissiiampiels to renove
any_undi s5ayiedssithiids 1d oo 8RRl YiRERsGic LRI MRTECisbbgRe_sanpl es. The
rel ative peak areas are used for conputing the solubility. The sodium salt
of each eefgmadPnihssasaPiedr Thaelaiyapeak smes arpuserhios camputing¥har i zed in
1apt e 1 Galiomy, TRRIsSalm 0l Bho BERAUAR adViscdaBPREBBahEorEOrRPUN C N
Solubility at "25 deg /m nmg/m g/ m

data are summarized in Table 1 below.

15 Table 1
Solvent Compound A*Na Compound B *Na Compound C *Na
Solubility at 25 deg mg/ml mg/mi mg/ml
Water pH 7.4 (uM) 31 6 0
EXAMPLE 7

Bioavailability

20 The sodium salt 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
intervals: 0, 20, 40, 60, 120, 180, 240, 360, 480, and 1440 min. The concentration

25  of Compound A was quantified by LC/MS/Ms analysis of an aliquot (25 microliters
blood + 25 microliters water) of these samples and the overall blood exposure
reported as the Dose-Normalized Area Under the Curve (DNAUC) from a
concentration versus time plot and expressed in the units microgram hours per
milliliter per minute per kilogram (ug.h/mL/mg/kg). The oral 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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Water pH 7.4 (uM 3 1 6 0 EXAMPLE 7 Bioavailability The sodium salt of
Compound A was fed to nale Sprague-Dawl ey rats by oral gavage in a

f or mul at iwo 206/ 13580% PEG 400, 10% et hanol, 40% of 40% ( WCT)US2epdm22385
Encapsin in water at a dose of between 1 and 4 ng/kg ( 16 nL of dose

sol ution per kg). Bl oothd daQ o SifhhliRSh TeBR SegBhed at the follow ng tine
I ntervals: 0, 20, 40, 60, 120, 180, 240, 360, 480, and 1440 mn. The
concentration of Conpound A was quantified by LC MS/Ms anal ysis of an

aliquot (25 mcroliters blood + 257gaiepoliters water) of these sanples and
the overall blood exposure reported as the Dose-Nornelized Area Under the

Curve (DRsse)- fl rlomoAad o rfe@mpauadifotNay e COTPOUNEB Paot CamporhEedded in t he

units m cHRYTRMANEYES per mghddditer per mgate per Kil ggram
(ug. h/ L/ ng/ kQ) . h?he or al exp%sures of thedggdl um salt of Compound B and

the sodi uibpsadue- %W@b)rrpound C were quantified by the same net hod. The data

are su -I'l-(-" HinAdlyT € 2 bel gy Tat POETE: TO7 K& mpound A Na
Conmpound d CNa Oal DNAUC rats ng/m rrg/m rrg/m

0np
( Sprague- Daw ey) (ug. h/nLLnin/kg) 1.02 0.49 0.34 The present invention
includes within its scope t}par maceut, | cal conposi tions g@zrrprl si ng

(52) - - ( 6- qui ABR Rresept inuemion;ipcliep Within it $£oPRPERTRSHIY | ) ami no] - 1
, 3- t hi az@bmpéSiHtidnsutnpraig/ (82)-pleguincaiihyisrtiydew)@(zbl e salts, hydrates,

i th o pAN RGP e AR otolp, Ay ERloE oo aBRETE 1 0"

i nvent i osalisbydrdees, aplvdies and grosdwg@th@lm‘fmﬁ:ﬂaetacwﬂ Inl@dmtllml ons conpri si ng
Compound , B oA itk AEHERFRLEL R AN dooBHEBRIAREE o URicH SThaprssl vat es

t her eof
10 lnventlon includes within its scope pharmaceutical compositions comprising

Compound D and/or pharmaceutically acceptable hydrates and solvates thereof, as
the active ingredient, in association with a pharmaceutically acceptable carrier 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 aiso comprise, as is normal practice,
additional substances other than inert diluents, e.g., lubricating agents, 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
sterile agueous solutions although nonaqueous suspensions of emulsions 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 compositions, 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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the active ingredient, in association with a pharmaceutically acceptable
carrier or diluent. The conpounds of this invention can be adm nistered by
oral or papentc3aiizroutes of adm nistration and can be fPormsb@aseeksh dosage
forms appropriate for each route of adm nistration including capsules,
tablets, pills, powders and gratl@snpdsitioauch solid dosage forns, the

active ingredient is adm xed wi th at t i i The oral
dosage for rrs‘—%‘%i?rs%l”%!‘a'o‘é'yﬁ% 'ng?ﬁ%%sei’ éﬁ%ﬁ%ﬁ%ggg(?%{géwagﬂgﬂ@onal

subst anges s b (A&N(6Hquinidxatinylimethylisiene)-g{(2,6-dibhlporhpR) YA gl i dant s
and anti Qxi ts. In_ t i.1fe, the dosage
forns W@ﬁg@’"ﬁ@ﬂﬁ?{%g‘%ﬁ?‘f@rtﬁ% @ggﬁb g%%’ﬁ@ﬁeﬁsﬁzﬁgdm | s can ]

addi i obrihbys ihen pompeassed inde tapledist ai ned rel ease. Preparations according to
this invention for parenteral adm nistration include sterile aqueous

sol utions al t hough nonaqueous sus eqsions of ernul sions can be enpl oyed.
Such dosage forns may alsao rnnLai_E-EQ&jgd#a-m—s—s-&e—h—a‘ﬁfe?erﬁ—ngT‘wetti ng,
osnot i P’INéﬁ]‘EflﬁElgﬂ‘g’ enul sifying and dngpersing agents. They may be _
sterilized py; for exanpte, Tiltrati through a bacteria retaining filter,
by i ncor(ﬁé)r%rl(@'ﬁ@n§>faélf‘ylmeﬂ?yhﬁe'}f@'@ﬁts ihto the conpositions, irradiating the
conposi tiomgicAlbrdheh@Riningl-1,8ehiamiposi ti ons. The fol | owi ng exanpl es further
illustraie the pharmaceutical conpositions which are a feature of this

i nvent i di® LE 822385 Tabl et Conposition Lactose, mcrocrystalline

cel | ul osmicrezpgitalimesteliulose gl ycol at e, nHignesi um stearate and

(52) - 5- (lg'fﬁ i noxal i nyl et hyl i dene) - 2-4 2 >6-di chl or ophenyl )am no] -1 , 3-

t hi azol - f %-one are blended in the proportions shown in Table 3 bel ow.
The bl engbdiun steeth diessed into tabfets. Table 3 | NGRED ENT ng.

magnesium stearate 2

EXAMPLE 9
10 Injectable Parenteral Composition
An injectable form for administering (52)-5-(6-quinoxa|inylmethylidene)-z-
[(2,6-dichiorophenyl)amino]-1 ,3-thiazol-4(5H)-one meglumine is produced by
stirring 5.0 mg. 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
(52)-5—(6-quinoxalinylmethylidene)-2-[(2,6- 25 mg
dichlorophenyf)amino]-1,3-thiazol-4(5H)-one meglumine

Lactose 55 mg
Talc 16 mg
Magnesium Stearate 4 mg
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(52) - 5- (6-qui noxal i nyl met hyl i dene)-2- 8 [(2, 6-dichl orophenyl)am no]-1

, 3-thiazol - 4(5H)-one mcrocrystalline cellulose 112 | actose 70 sodi um
starch glyoabarBs82magnesi um stearate 2 EXAMPLE 9 | nj ectrablus2éanesser al
Conposition An injectable form for admnistering

(52)-5-(6- quinoxalinylnethylidene) 2- [(2,6-dichl orophenyl)am no]-1

, 3-thi azol - 1he 8;’8?9 ré’d‘érﬂﬁodﬂ eﬁfsqﬂwﬂvmloﬁtdré mugwatéd Gy of the

corrpound in 1 normal sal i ne. sul e Conposition An
oral dos&geve. cbtr'ﬁicf@?U'&‘éﬁﬁ’tﬁ%ir@?’Fh?d”‘f%%l‘sg’g‘éﬁm”?ﬂ% iPB#PI$S produced by
filing ajsdapteHsherdin dwc@@@d am magmeartghmo:amuamcauohh chimgiwithiretheent s i n
the proportio fs ?q | gl ow. Table 4 | NGREDI ENTS AMOUNTS

(52) - 8- ( 652RA ﬂ&?ﬁl‘?'ﬁ?’l‘%ﬂ?ﬂ'ﬁj@ﬁ@)"e [(2,6- 25 ng dichl orophenyl )ami no] -1
, 3-thiazol -4(5H)-one nmeglum ne Lactose 55 ng Talc 16 ng Magnesi um Stearate
4 mg\Whil e the preferred enbodi ments of the invention are illustrated by the
above, it is to be understood that the invention is not limted to the
preci se instructions herein disclosed and that the right to all

nodi fications comng within the scope of the following clains is

reserved. What is clained is:
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1. The conpound (5Z)-5-(6-quinoxalinyl methylidene)-2-[(2,6-

di chl orophenyl )am no] -1 , 3-thiazol -4(5/-/)-one. 2. Pharmaceutically

accept ablwoeaéa3571bydr at es, sol vates and pro-drugs of tireTasepovnzdsdf cl aim
1. 3. The conpound (52)-5-(6-quinoxalinylmethylidene)-2-[(2, 6-

di chl or opWeWRYIS)aNGE]S1 | 3-t hi azol -4(5/-/)-one negl unine. 4.

Phar maceutically acceptabl e hydrates and sol vates of the conpound of claim
3. 5. The nonosodjum sal t e_conmpound of cl ai 6. The npbnosodi um
salt according't g‘h‘élcaml?loﬁn(g&ég@ﬁ“%éamﬂme? 'dEBéslﬁ?cl)‘Uﬁ@' of claim6 where

t he hydr atiehlomphanyimnhies|si,Btrarob4@%)waeer s of sol vation. 8. A

phar eutical conposition conprising the conpound of claiml and a
pharmeceutically acceptable carrier. 9. A pharnmaceutical conposition
conprising a pRaPhaceassuiied|lypcerpiaie adjisehydibtes, $nlvates and gotdragsofor pr o- dr ug
of the cojphthoBhd of @k 3. and a pharmaceutically acceptable carrier. 10.
The conpound according to claim3 as a hydrate. 11. The conpound of claim
10 where the hydrate is a nonohydrate. 12. The conpound of claim 11 where

the hydrate cogt ah8sompeBi®(>p5-(BQuirakalPRinidtbdidene)d-1Bs- 10% 13. The
conmpoyhd gf cl ahm%ﬁh@rﬁsh{le Pé&{’fﬁte contains less than 1 water of

sol vat] ondigoropRgn B St A $Ng el ARy dr ate. 15. A phar maceuti cal
conposition conprising the conmpound of claim3 and a pharmaceutically

acceptabl e caryi Qﬁanﬂaﬁzeu@fa@D%%%ﬁ% i\%ﬁ%@%%ﬁg%av&{e%%f rﬁldrrﬁr%ﬂg of

pharmaceuticall'y accepta ates ates of the ¢ ound of claim
3 and a pMa@Fh&ceutically

15 5. The monosodium salt of the compound of claim 1.
6. The monosodium salt according to claim 5 as a hydrate.

7. The compound of claim 6 where the hydrate contains less than 5.25
20  waters of solvation.

8. A pharmaceutical composition comprising the compound of claim 1 and
a pharmaceutically acceptable carrier.

25 9. A pharmaceutical composition comprising a pharmaceutically acceptable
salt, hydrate, solvate or pro-drug of the compound of claim 1 and a

pharmaceutically acceptable carrier.

10. The compound according to claim 3 as a hydrate.

30
11. The compound of claim 10 where the hydrate is a monohydrate.
12. The compound of claim 11 where the hydrate contains 1 water of
solvation plus or minus 10%.
35

13. The compound of claim 11 where the hydrate contains less than 1
water of solvation.
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acceptable carrier. 17. A pharmaceutical conposition conprising the
conpound of claim4 and a pharmaceutically acceptable carrier. 18. A
process fwo2poeesaTicng a pharmaceutical conposition cont ®CMIUSQ00&E/022385
pharmaceutically acceptable carrier or diluent and an effective anmount of
t he conpound of claim 1, which process conprises bringing the conpound of
claiml into i&sgﬁé Q&JnB ﬁ’&éf'bleﬁm%é@&@rwd%é' |y acceptable carrier or

di luent. 19. ‘process for preparing a pharnmaceutical conposition
containing a pharmaceutically acceptable carrier or diluent and an

effective anmoygt AGhafnadkbatioR eHipbsibh Yoraseiy Mmelcerpalihd ohydines end sol vat e
and/ or pro-drug of the co%und of claim1, which process conprises

bri ng? ngatRapAreHHeRIK GEFURR'S CAXEEPt abl e salt, hydrate, sol vate and/ or
pro-drug of the conpound of claim1l, into association with a

e e - a8y AT B AR liEa Bh T EHio Lo bl harfile M EERBIbRL D oPari g

a pharnmaceut i on contal ni ng ceut1 cal ceptabl e
carrier aydrdidsiamdtsolvatbsani thef ¢aropaund chmigim B apt atl?’f@f@@ﬁ%'ﬁﬁa;’ of claim3,

whi ch prﬁg HiOBRYiLses bringing the conmpound of claim3 into association
wi th a pharmaceutically acceptable carrier or diluent. 2 1. A process for
prepd®ing a pharmaceutical conposition containing a pharnmaceutically

accept abl e canyi @rprFrmgédutieatconipdsition ebipeding theassapoundof alajphamndceut i cal |y
accept abl e hydr at ol vat.e_.and/ or pro-drug of the conpound of claim 3,

whi ch pr G& ‘tﬁ‘r@?"i‘@@'gc‘fﬁtﬁwaicﬁﬁ'e{'he phar maceutical | y acceptabl e hydrate,
sol vate and/ or pro-drug of the conpound of claim3, into association with a

phoLRCeuL e heERl o S albby bt |1 o

to th ct a
t her apeutphaunaocpuiigaiy aceaptakiepaiier of diuaat A AsuRIFREIVR a‘E‘PH‘i‘tlrﬂ?ﬂ‘e and/ or
phar maceybhpalihd ofGERPE, MMich srabéss comprisad Bngimpinealoapoand opelaimdt ugs

thereof. 23. The nethod of claim22 wherein the subje is a hunan. 24. A
met hod oF”tPﬁﬁ??ﬁ'qtpﬂdv'tﬁ\ﬂ&?rfnﬁcium%@i aecgfe?tab%rgﬁfri'%ioﬁg!lueﬁrm ni st ering

19. A process for preparing a pharmaceutical composition containing a
20 pharmaceutically acceptable carrier or diluent and an effective amount of a
pharmaceutically acceptable salt, hydrate, solvate and/or pro-drug of the compound
of claim 1, which process comprises bringing the pharmaceutically acceptable salt,
hydrate, solvate and/or pro-drug of the compound of claim 1, into association with a

pharmaceutically acceptable carrier or diluent.

25
20. A process for preparing a pharmaceutical composition containing a
pharmaceutically acceptable carrier or diluent and an effective amount of the
compound of claim 3, which process comprises bringing the compound of claim 3
into association with a pharmaceutically acceptable carrier or diluent.
30

21. A process for preparing a pharmaceutical composition containing a
pharmaceutically acceptable carrier or diluent and an effective amount of a
pharmaceutically acceptable hydrate, solvate and/or pro-drug of the compound of
claim 3, which process comprises bringing the pharmaceutically acceptable

35  hydrate, solvate and/or pro-drug of the compound of claim 3, into association with a
pharmaceutically acceptable carrier or diluent.
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to the subject a therapeutically effective amunt of the conpound of claim
3, and/or pharnmaceutically acceptabl e hydrates and sol vates thereof. 25.
The net howloahoecidaiin 24 wherein the subject is a human. PET/US2006t0b2385 Of
treating or preventing deficiencies in hematopoietic cells, in particular
in the treatnent OA rdaﬁbd:bfanmbiﬁﬁ:g hAEBY hrsabjdcic ebmgrisityy, asichinistestgri ng to a
subj ect | ] f iml,
and/or p atb%%{@g {hIeFapeé%Cce\ﬁg ﬁ%(ft'\élgsamwgf tﬂ% CBP‘ o&@i@fc&%ﬁxeﬁ g%}?pro drugs
t her eof mmmneutmallmc@ptﬂblqm&mmw @@IM@%&I@@@@M@ thergot.i ers, diluents
and excipients. 27. A nethod of claim 26 in which deficiencies of the
erythroid and henat op0| etic s?/%s@ems are selected fromthe group consisting

of : ahenmia, afbast ilbe HRMALL! CHAFBILEWRFPEINASKIRAIGIBUMA) el osuppr essi on, and

cytopenia. 28. A nethod of treating or preventing deficiencies in

hemat opoi et i c eI I a t.he t tment .of defi.ciencies in
erythroid cel f é‘%ﬁﬁ?‘ﬁ?é‘f’h%lﬂg%\(é&g 'gabﬁ“é@a" £% SOPRETAG AFTUSEINY of f ect i ve
amount ofo th&aeubjem;mthuechp@htlccdllaeﬁeﬁweambmt oppharcompeuntd ofadldign Z@ndfor abl e

hydrat o ophatf a#?ﬁtf‘c%ll;?&é’ctegiﬁ%re%ﬂ%eé 064 §Qla t?@%e?é‘cﬁ or more of

phar mace carriers, uent s and exci pients. 29. A
met hBY of claim 28 in which deficienci es of the erythroid and henmat opoietic

systems are sgect ¢ﬁeméﬂmot&%|a%@4mmaﬁltﬁésrtge&fisaamaha apl astic anenia,
nyel odyspl asi a syndromne, nyel osuppressi on cytopenia. 30. A nethod of

treating or preventing diseases selected fromthe group consisting of:
anem a, apl aspéc apansthod nvteéamdgs)pbaa/ieaﬁm/mrcmlesmledamamp@emssi on, and

Tt ottt vERtsh DRl uB DRSNS (P Rich § SRkl b 1) BRI, Y
accept abtosa shject a thgl@paut@g"y effgolive emoanﬂofﬁh@cwn@mdtcri@iaé@ﬂ aﬁdi’obne or nore

of phar ggﬁﬁmdce@*dany BECRRIRDLNS, IRRTEIE! Sivalibd ARIKrE- G MERLPLANTS. 3 1. A

met hod treatin prevent| ng ases selected fromthe group
consi st i A¢F Bf mo%%frﬁhgrmgcﬁﬂuggqlliy@cg%ﬁ?lg CQW%VPO‘M%@BF@P@&‘C@WEE' one,

nyel osuppressi on, and cytopeni a; conprising, admnistering to a subject a
27. A method of claim 26 in which deficiencies of the erythroid and
20  hematopoietic systems are selected from the group consisting of: anemia, aplastic
anemia, myelodysplastic syndrome, myelosuppression, and cytopenia.

28. A method of treating or preventing deficiencies in hematopoietic
cells, in particular in the treatment of deficiencies in erythroid cells, by administering
25 1o a subject a therapeutically effective amount of the compound of claim 3, and/or
pharmaceutically acceptable hydrates, solvates and pro-drugs thereof and one or
more of pharmaceutically acceptable: carriers, diluents and excipients.

29. A method of claim 28 in which deficiencies of the erythroid and
30 hematopoietic systems are selected from the group consisting of: anemia, aplastic
anemia, myelodysplastic syndrome, myelosuppression, and cytopenia.

30. A method of treating or preventing diseases selected from the group
consisting of: anemia, aplastic anemia, myelodysplastic syndrome,
35  myelosuppression, and cytopenia; comprising, administering to a subject a
therapeutically effective amount of the compound of claim 1, and/or
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t herapeutically effective anmount of the conmpound of claim3, and/or

phar maceutical |y acceptabl e hydrates and sol vates thereof and one or nore
of phar rewewrbiciabity acceptable: carriers, diluents and extiysceains23s32. The
met hod of claim 27 wherein the subject is a human. 33. The nmethod of claim
29 wher eiphatrharesititylig ciccéstalsle Baisg hydrates, dolvaaedand pfo-tinugatHenspidadli ci enci es of
the hemat et i ' .Lo..need. ' conpri ses:
adri i ot GRpas T oE KRR ibaRy S4tabEls: LRET U SR 8N el ne of 2 the
conpound claim1 and/or pharmaceutically acceptable salts, hydrates,

sol vates and pio- dialgsuidaeebingibriNenfROaRba s lRIbNa iy thdigloRgf . 35. A

nmet hod of treating deficiencies of topoletic system Tn a subject
in neéd tRBPIBIHIY OfnANRAIacaRIRSCAREMish AMEINdYBRIATISFYREO8Reh subj ect a
t her apeutnyeidduppekEien| Antecyddpainit cohpising, REnfasBayd £bd@j®atd and/ or
phar rrace\tftical t% fccfg%t'abl e h%tdr tes and EOlfv te'? thdgreof; and b) EPO or a
deri vat i VESTRRRFILRYY egetive-grnolt ol Xig,epriounp of fiakn Srand’at v st al [ine form 37.
The conpehadnafeutitaliy racB8&pthlale ihgpdratdsexndRobpestthenepbénd-omguoremre of

pharmaceutically acceptable: carriers, diluents and excipients.

10
32. The method of claim 27 wherein the subject is a human.
33. The method of claim 29 wherein the subject is a human.

15 34. A method of treating deficiencies of the hematopoietic system, in a
subject in need thereof, which comprises: administering to such subject a
therapeutically effective amount of

a) the compound claim 1 and/or pharmaceutically acceptable salts,
hydrates, solvates and pro-drugs thereof; and

20 b) EPO or a derivative thereof.

35. A method of treating deficiencies of the hematopoietic system, in a
subject in need thereof, which comprises: administering to such subject a
therapeutically effective amount of

25 a) the compound claim 3 and/or pharmaceutically acceptable hydrates
and solvates thereof; and

b) EPO or a derivative thereof.
36. The compound of claim 3 in a crystalline form.

30

37. The compound of claim 36 having the IR spectrum of Figure 3.
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