WO 2005/ 075447 PCT/ US2005/ 003414 CRYSTALLI NE POLYMORPHS OF A CXC- CHEMOKI NE
RECEPTOR LI GAND CROSS- REFERENCE TO RELATED APPLI CATI ON The present pat ent
application clains priority fromU. S. Provisional Application
60/ 540, XY 200007447 January 30, 2004. FIELD OF THE |NVEWW2PPﬁéﬂﬂaiﬂésent
I nvention relates to crystalline polynorphs of a substituted
cycl obut enedi one conpound, pharmaceutical conpositions containing the
pol ynor phs, and net hods and fornulations in treating CXC chenoki ne-nedi ated-
di seases. BACKGROUND OF THE | NVENTI ON Chenoki nes are chenotactic cytokines
that are released by a wwde variety of cells to attract macrophages,
T-cells, eosinophils, basophils, neutrophils and endothelial cells to sites
of inflammati on and tunor growh. There are two main classes of chenokines,
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polymorphs, and methods and formulations in treating CXC chemokine-mediated
diseases.

BACKGROUND OF THE INVENTION

Chemokines are chemotactic cytokines that are released by a wide variety of
cells to attract macrophages, T-cells, eosinophils, basophils, neutrophils and
endothelial cells to sites of inflammation and tumor growth. There are two main
classes of chemokines, the CXC-chemokines and the CC- chemokines. The class
depends on whether the first two cysteines are separated by a single amino acid
(CXC-chemokines) or aré -adjacent (CC-chemokines). The CXC-chemokines include
interleukin-8 (IL-S), neutrophil-activating protein-1 (NAP-1), neutrophil-activating |
protein-2 (NAP-2), GRO«, GROB, GROy, ENA-78, GCP-2, IP-10, MIG and PF4. CC
chemokines include RANTES, MIP -1¢, MIP-2B, monocyte chemotactic protein-1
(MCP-1), MCP-2, MCP-3 and eotaxin. Individual members of the chemokine families
are known to be bound by at least one chemokine receptor, with CXC-chemokines
generally bound by members of the CXCR class of receptors, and CC-chemokines by
members of the CCR class of receptors. For example, IL-8 is bound by the CXCR-1
and CXCR-2 receptors,

Since CXC-chemokines promote the accumulation and activation of
neutrophils, these chemokines have been implicated in a wide range of acute and
chronic inflammatory disorders including psoriasis and rheumatoid arthritis. Baggiolini



2 et al., FEBS Lett. 307, 97 (1992); MIller et al., Crit. Rev. |Inmmunol. 12,
17 (1992); Oppenheimet al., Annu. Fev. Inmmunol. 9, 617 (1991); Seitz et

al ., J. ' est. 87, 463 (1991); Mller et al., pir. D s.
146, 42‘?’9(2?@%05%@;D0nnely et al., Lancet 341, 643 (195?@“@@W§hemki nes,
including IL-8, GROa, GROG GROy, NAP-2, and ENA- 78 (Strieter et al. 1995
JBC 270 p. 27348-57), have al so been2inplicated in the induction of tunor
angi ogenesi s (new bl ood vessel growth). Al of these chenokines are

believed to exert their actions by binding to the 7 transnmenbrane G protein
coupl ed receptor CXCR2 (al so known as IL-8RB), while IL-8 also binds CXCRl
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on t Heppeniaicreicil., Anasic Fewr Inemdooh 8| 64T (te91)s Sekze} al. nJ.Julin. davelitng7 vessel s.
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Many different types of tumors have been shown to produce ELRCXC
chemokines and their production has been correlated with a more aggressive
phenotype (Inoue st al. 2000 Clin. Cancer Res. 6 p. 2104-2119) and poor prognosis
(Y oneda et al. 1998 J. Nat. Cancer Inst. 90 p. 447-454). Chemokines are potent
chemotactic factors and the ELRCXC chemokines have been shown to induce EC
chemotaxis. Thus, these chemokines probably induce chemotaxis of endothelial cells
toward their site of production in the tumor. This may be a critical step in the induction
of angiogenesis by the tumor. Inhibitors of CXCR2 or dual inhibitors of CXCR2 and
CXCR1 will inhibit the angiogenic activity of the ELRCXC chemokines and therefore
block the growth of the tumor. This anti-tumor activity has been demonstrated for

- antibodies to IL-8 (Arenberg et al. 1996 J, Clin. Invest. 97 p. 2792-2802), ENA-78
(Arenberg et al. 1998 J. Clin. Invest. 102 p. 465-72), and GRO« (Haghnegahdar et al.
J. Leukoc Biology 2000 67 p. 53-62).

Many tumor cells have also been shown to express CXCR2 and thus tumor
cells may also stimulate their own growth when they secrete ELRCXC chemokines.
Thus, along with decreasing angiogenesis, inhibitors of CXCR2 may direc’tly inhibit the
growth of tumor celis. '

Hence, the CXC-chemokine receptors represent promising targets for the
development of novel anti-inflammatory and anti-tumor agents.



grow h of tunor cells. Hence, the CXC-chenokine receptors represent
prom sing targets for the devel opnent of novel anti-inflammtory and
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receptors. For exanple, conditions associated with an increase in 1L-8 :
production (which is responsible forSchemptaxis of neutrophil and T-cell
subsets into the inflanmatory site and growth of tunors) would benefit by
conpounds that are inhibitors of IL-8 receptor binding. SUWARY OF THE

| NVENTI ON Thi s invention provides a crystalline polynorph of a nonohydrate
of Conpountier Rimdife afriiditbPcofpBunds tht/ard cBpaBlddt otlivagg BttvitySal d

pol ynmorph is selected fromthe group consisting of: Forml that exhibits a
powdeEXC-egmakingraceptors. phot examplebsonditions ngsadiatesanith ap inaraaseit t ern
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shown in FIG 3; and "Form |V that exhibits a powder x-ray diffraction pattern
subst inhibiiors of Hh@ recapior bindinge pattern shown in FIG 4. This invention
further provides a crystalline polynorph Form |l of a nonohydrate of

Conpound A of the Tormil &lnfAry'QF THE INVENTION |
This invention provides a crystalline pelymorph of a monohydrate of Compound

A of the formula:
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wherein, said polymorph is selected from the group consisting of:
Form I that exhibits a powder x-ray diffraction pattern substantially the same as
the pattern shown in FIG 1;
Form Il that exhibits a powder x-ray diffraction pattern substantially the same as
the pattern shown in FIG 2;
Form 1l that exhibits a powder x-ray diffraction pattern substantially the same
as the pattern shown in FIG 3; and

- Form IV that exhibits a powder x-ray diffraction pattern substantially the same
as the pattern shown in FIG 4.

, |
This invention further provides a crystalline polymorph Form I of a monohydrate |
of Compound A of the formula |

that exhibits a powder x-ray diffraction pattern having characteristic peak locations of
6.612, 8.832, 27.024 and 28.134 degrees 20.



YNN° OOHHHTthat exhibits a powder x-ray diffraction pattern having
characteristic peak locations of 6.612, 8.832, 27.024 and 28. 134 degrees
20. WD 2005/ 075447 PCT/ US2005/ 003414 4 I n anot her enbodi nent, the

cryst al MORYE A or ph Form | exhibits a powder x- ray PETYS2500344 pat tern
havi ng characteristic peak |ocations of 6.612, 8.832, 13.268,17.696,

19. 492, 20.003, 27.024 and 28. 134 degfees 20. In another enbodi nent, the
crystalline polynorph Form1 exhibits a powder x- ray diffraction pattern
havi ng characteristic peak |ocations of 6.612, 8.832, 13.268,17.696, .

17. 959, 19.492, 20.003, 20.246, 21.123, 26.580, 27.024 and 28.134 degrees

20. In ano ' ' | | t ' ol ynor ph
Form 1t i nsfEpefHEBEhont, B LOMEMeRoRRIVE Mo RS HhohBer &7 ) T e
same fay diffeagiivntgatizm sheing dharkdiGridtic fésk lovutiohs opafaa2t B@32pr ovi des a
crystalline polynmorph Form Il of a nonohydrate of Conpound A of the

f or null @:268, 7.6961 19.402,R2WH0B) 27.024 Isad &hg%ﬂegr%ewmer x-ray diffraction
pattern having characteristic peak | ocations of 9.328, 13.774, 19.78 and
27. 305 degrees 20. In another enbodi nent, the crystalline polynorph FormIl

exhi bits ajpaneler SmbodimEht iﬁ@élyéfarrir@%ésgmr@ﬁt\&dﬁﬂ; %f@@taegb\ﬁaéﬁxpeak
| ocations of 9.328, 13.145, 13.774, 15.79, 17.872, 18.748, 19.78 and 27. 305

-degr eegy diffractionspaiteine havinpatiatacteristihpealt locatibhs o&661Ry B@38N Form | |

ocat 1 etel §96.17°058 2,962 2q0hs "5 396 A1 12846 MeC DARAR Y 28400565

19. 784o3fhekBfy, 26.648 and 27.305 degrees 20.

In another embodiment, the invention provides the crystalline polymorph Form |
that exhibits a powder x-ray diffraction pattern substaniiaily the same as the pattern
shown in FIG 1.

The invention further provides a crystalline polymorph Form il of a
monohydrate of Compound A of the formula;

| O'%Jf -
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that exhibits a powder x-ray diffraction pattern having characteristic peak locations of
9.328, 13.774, 19.78 and 27.305 degrees 26,

In another embodiment, the cirystalline polymorph Form If exhibits a powder x-
ray diffraction pattern having characteristic peak locations of 9.328, 13.145, 13.774,
15,79, 17.872, 18.748, 19.78 and 27.305 degrees 26.

In another'embodimant, the crystalline polymorph Form I exhibits a powder x-
ray diffraction pattern having characteristic peak locations of 8.742, 9.328, 13.145,
13.774, 15.79, 17.872, 18.748, 19.263, 19.78, 20.166, 26.648 and 27.305 degrees 20.



WD 2005/ 075447 PCTI US2005/ 003414 5 In another enbodi ment, the invention
provi des the crystalline polynmorph Form 11 that exhibits a powder x-ray
diffracg;qﬁ ﬂ@#&ﬁrn substantially the same as the pattern shown in FIG 2.
The i nv&R8EYPEYt her provides a crystalline pol ynor pECEAFAISOP34AS o
nmonohydrate of Conmpound A of the formula: OO NI 0 O OHHH,/ that
exhibits a powder x-ray diffraction Pattern having characteristic peak

| ocations of 7.748, 18.349, 23.198 and 23.851 degrees 20. |In another
enbodi ment, the crystalline polynorph FormI// exhibits a powder ray
diffraction pattern having characteristic peak |ocations of 7.748, 9.632,

14.07, 15 thélse%gfi‘rﬁ%t,lg% igﬁ%lﬁﬁie@vﬁe%ﬁé&%ﬁ%?@l%ﬁor H'FaRAt her

enbodi ment, the crystalline er X- ray

di f f r Hehateexhiitstaepowtlaw kngy diffactrepatiamcubstantiatiy #he samedds thejgtiterf. 118,

9. 632 14, Oé %5. 383, 18.349, 18.6, 18.938, 19.383, 23.198, 23.851 and

27. 844hQRILESG 20, | n" anot her embodi ment, the invention provides the
crystalline polynorph Form 1i/ that exhibits a powder x-ray diffraction
pattern substantially the sanme as the pattern shown in FIG 3. The invention

compound” a1 5¢ HiRsteG g biofiaeBH SRR o et FafndT308s) 075447
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that exhibits a powder x-ray diffraction pattern having characteristic peak locations of
7.748, 18.349, 23.198 and 23.851 degrees 26.

In another embodiment, the crystalline polymorph Form I exhibits a powder
ray diffraction pattern having characteristic peak locations of 7.748, 9.632, 14.07,
15.383, 18.349, 23.198, 23.851 and 27.841 degrees 20.

in another embodiment, the crystalline polymorph Form 11i exhibits a powder x-
ray diffraction patiern having characteristic peak locations of 7.748, 9.118, 9.632,
14.07, 15.383, 18.349, 18.6, 18.938, 19.3883, 23.198, 23.851 and 27.841 degrees 26.

In another embodiment, the invention provides the crystalline polymorph Form
/1l that exhibits a powder x-ray diffraction pattern substantiafly the same as the pattern
shown in FIG 3.

The invention further provides a crystailine polymorph Form IV of a
monchydrate of Compound A of the formula:
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11. 46, 43.004, 44.097 and 50.107 degrees 20. In another enbodi nent, the
crystalline polynorph Form 1V exhibits a powder x- ray diffraction pattern
havi ng characteristic peak |ocations of 11.46, 11.848, 15.643 16. 957,

17. 524, WOZUGNI5474 097 and 50. 107 degrees 20. In anot RET/USAWSEPHLNt . t he

crystalline polynorph Form 1V exhibits a powder x- ray diffraction pattern
havi ng characteristic peak |ocationsff 8.706, 11.46, 11.848, 15, 643,

16, 957, 17.524, 19.335, 21.079, 26.917, 43.004, 44.097 and 50.107 degrees
20. In anot her enbodi nent, the invention provides the crystalline polynorph
Form 1V that exhibits a powder x-ray diffraction pattern substantially the
sane as the pattern shown in FIG 4. The invention further provides a
process for preparing the polynmorph Form |l from anorphous Conpound A: O O N

0 O H H,.conprising the. of.; .a) m xi anor.phous und A at room
Cenpellat axpits TPopet Ry asHh sttferd halingl HhrACRABHR PR RERIES soond
m Xt Uk e; i i ph the second m xture becones hazy; WO
2005/g$§'4%3§ggf%%§§%E%3%§2§@”“§£¥€&%gging t he organi c sol vent dropw se
until the second mixture becones clear, and d) allow ng the second m xture
nvent 1 on- IuOGBET RGBS 109 GRBIaIe RGNS FoH Y st & paisder x
- invention r 3

monoh : . t LS, : b I n
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16.957, 17.524, 43.004, 44.097 and 50.107 degrees 20.

In another embodiment, the crystalline polymotph Form IV exhibits a powder x-
ray diffraction pattern having characteristic peak locations of 8.706, 11.46,
11.848,15.643, 16.957, 17.524, 19.335, 21.079, 26.917, 43.004, 44.097 and 50.107

degrees 20.

In another embodiment, the invention provides the crystalline polymorph Form
1V that exhibits a powder x-ray diffraction pattern substantially the same as the pattern
shown in FIG 4.

The invention further provides a process for preparing the polymorph Form /
from amorphous Compound A:

oj o _
on=
O OH H Q/U

comprising the steps of:
a) mixing amorphous Compound A at room temperature in a first mixture of
an alcohol and water to form a second mixture;

b) adding water dropwise until the second mixtUre becomes hazy;



The invention further provides a process for preparing the pol ynorph Form 11
fromForm/conprising the step of mixing the Form| material with an organic
sol vent lyrry at roomtenperature until FormIt crystals precipitate.
I'n anotﬂgfﬁgﬁg%ﬁ ment, the organic solvent is nethyle&?%ﬁ#%¢%@@ﬂér acetone. |
The invention further provides a process for preparing the pol ynorph Form
[1l from Conpound A: P OO ~-NOOHHH conprising the steps of: a. m xing
Conpound A at elevated tenperature with a first quantity of an organic
solvent to forma mxture; b. adding water portion-wi se until precipitate is
detected; <c. adding a second quantity of the organic solvent; d. heating
the mixture t) abiding the dByario doWenLaRTPVAZE4hTil AETdddorR0RAN3bbtontese:
allowing the mxture to stand at roomtenperature until Form Il crystals
precipitate. Thgdgnv ion further provides a crystalline polynorph Form 11
of the nonohydrat€ of Conmpound A that is the product of the above process. -
The invention,further provides a crystallin ol rph Form |, of the
monohydr ate df ﬂ%ﬁ@ﬁﬁe&eFﬂa$f?%“?%ﬁ’B#E@U@ngﬁygﬁﬁﬁaﬁﬁvﬁUBPLéQQBJ I n

anot her enbodi ment, the organic solvent is n-propanol. In another

enbodi nent, thech@tals peecipikadesirst quantity to the second quantity is about
2:1. The invention further provides a process for preparing the pol ynorph
Form 1V f TheifmmionfdriheQpvides a crystalline polymorph Form I of the

monohydrate of Compound A that is the product of the above process.
In another embodiment, the alcohol is methanol or ethanol.

The invention furiher provides a process for preparing the polymorph Form il
from Form I comprising the step of mixing the. Form I material with an organic solvent
as a slurry at room temperature until Form If crystals precipitate.

In another embodiment, the organic solvent is methylene chloride or acetone.

The invention further provides a process for preparing the polymorph Form /il
from Cdmpound A

comprising the steps of:
a. l;nixing Compound A at elevated temperature with a first quantity of an
organic solvent to form a mixture;
'b. adding water portion-wise until precipitate is detected;

¢. adding a second quantity of the organic solvent;

d. heating the mixture o about 70 °C; and



1 NNO OOdHHL i conprising the step of m xing the Conpound A nateri al
wth acetonitrile as a slurry at roomtenperature until FormlV crystals
precipitate. The invention further provides a crystalline polynorph Form/V
of the wipnoswaast e of Conpound A that is the product piraidigesaagMe Process.
The invention further provides a process for preparing the pol ynorph FormIV
from Conmpound A WD 2005/ 075447 PCT/ US2005/003414 9 ,NOO OHHH
conprising the steps of: a. mxing Cofrpound A material with a first mxture
of n-propanol and water to forma second m xture; b. agitating said second
m xture while heating to about 70 C until substantially all solids are
di ssol ved; c. cooling said second mxture to about 60 C, and d. agitating
sai d secone. nallawing theMiktuFeiostavd i soainstemperaioid antl Fofindl crystaid i on
further provides a crystalline polymorph FormIV of the nonohydrate of
Compound At clg’?ta’cé‘e product of the above process. In another enbodiment,
the first mxtu corrprlses n- propanol and water in a ratio of about 1.1:1.

h h
crystal b1 nd BANVURET B blGRads B RRITRNEE Dol PRl TRaTh o fheiorm 1o Form /1.
Form Mohyﬂ%e’iﬂmrhbfo@ﬁtﬂh&%ha{ BaRé p%%cﬁ’éﬁ'ﬂﬁé ﬁﬂévé’ rd‘c%rsé' er. The invention

further provides a purified formof the polymorph Form The i nvention
further provides a purified formof the pol ynmorph Form 11. The invention

further pr %leclﬁ\?en 1dpx'1ufrurth'e?%rc;v?c§erg gfcrfstaelhﬁe p%?omgrgh': orm I “éf'the

nionohydrate of Compound A that is the product of the above process.
in another embodiment, the organic soivent' is n-propanol.

In another embodiment, the ratio of the first quantity to the second quantity is
about 2:1.

The invention further provides a process for preparing the polymorph Form IV
from Compound A

comprising the step of mixing the Compound A material with acetonitrile as a slurry at
room temperature until Form IV crystals precipitate.

The invention further provides a crystalline polymorph Form 1V of the
monochydrate of Compound A that is the product of the above process.

The invention further provides a process for preparing the polymorph Form IV

from Compound A



WO 2005/ 075447 PCT/ US2005/ 003414 10 The invention further provides a
purified formof the polynorph FormI1V. The invention further provides a
nmet hod of treating a chenokine-nediated disease, in a patient in need of
such treatnment, wherein the chenokine binds to a CXCR2 and/ or CXCR1
recept oW O 0% hat i ent, compri sing adni ni stering t oPSAUS20058pHht an
effective anount of at |east one pol ynorph of conpound A. The invention
further provides a nethod of treating9a chenokine-nedi ated disease, in a
patient in need of such treatnent, wherein the chenokine binds to a CXC
receptor in said patient, conprising admnistering to said patient an
effective anount of at |east one pol ynorph of conpound A The invention
further provides a nethod gf trgating a chenokine-nediated disease, in a
patient in need oﬁ su, k1 e nt «therein the chenokine is selected from
t he group consi st yng pai acgte A nflammuation, chronic inflamuation,
rheumatoid art hrfthg, -soﬂﬂasisﬁrgFﬁLgp,dernatitis, asthma, COPD, adul t
respiratory diseas®, @HMiitisHin mmat ory bowel disease, Crohn's

di sease, ulcerative colitis, septic shock, endotoxic shock, gram negative
sepsis, toxic shock syndrone, stroke, ischem a reperfusion injury, renal
reper f.usion.l1.nj | emerul onephritis, thronbosis, Alzheiner's disease,
graftcégkﬁﬁ%éfhﬁéﬁ%P?gﬁ, al lograft rejections, malaria, acute respiratory
di stress syndrone, del ayed type hypersensitivity reaction, atherosclerosis,
cerebral ischema, cardiac ischema, osteoarthritis, multiple sclerosis,
restinosis@ &iyingdeprBpprynd dsinaksrisl gdinsa figgt nyxiure o n-prepanelanst watartoses,
her pes viruses, hepatitis viruses, H'V, Kaposi's sarcona associ ated virus,
meni ngi ti s foy atsavchdmidure; pre-term |abor, cough, pruritis, multi-organ
dysfunction, trauma, strains, sprains, contusions, psoriatic arthritis,

her pes, en%‘?vpﬁgiltéﬁdqisai@@gcﬁﬁéﬁﬂﬂu% Wf\ilérl’fé'é'ﬁﬁ it&aBbG{?O?GidiTtW’ CNS tumors,
subarachnoi d h&nor rhage, post surgical traumd, interstitial pneuronitis,

hyper sensi t vi erystal. | rihritis, acute pancreatitis, chronic
pancreati tisy}{)st%ﬂl@ﬁy%ﬁﬁ@hﬂ%ﬁ%ﬁﬁ%g&{aﬁti S, necrotizing enterocolitis, chronic
sinusitis, angiogenic ocular disease, ocular inflammtion, retinopathy of

prematuritf; €PN $aId SeCPRG FAXiHye ioabauiH0 °C; and

d. agitating said second mixiure until Form IV crystals precipitate.

The invention further provides a crystalline polymorph Form IV of the
monohydrate of Compound A that is the product of the above process.

In another embodiment, the first mixture comprises n-propanol and water in a
ratio of about 1.1:1.

The invention further provides a pharmaceutical composition comprising a

crystalline polymorph selected from the group consisting of Form I, Form Il, Form Ili,
and Form IV and at least one excipient or carrier.

The invention further provides a purified form of the polymorph Form 1.

The invention further provides a purified form of the polymorph Form II.

The invention further provides a purified form of the polymorph Form Il



MD 2005/075447 PCT/U82005/003414 11 degeneration with the wet type
preferred, corneal neovascul arization, polynyositis, vasculitis, acne,
gastric ul cers, duodenal ulcers, celiac di sease, esophagitis, glossitis,

ai rf | owvobensmei#on, -ai rway hyperresponsi veness, broncPCETERS/603414
bronchiolitis, bronchiolitis obliterans, chronic bronchitis, cor pul nonae,
dyspnea, enphysenma, hypercapnea, hy I nfl ation, hypoxem a,
hyper oxi a-i nduced i nfl ammati ons, hypoxXia, surgical |ung volume reduction,
pul nonary fibrosis, pulnonary hypertension, right ventricular hypertrophy,
peritonitis associated with continuous anbul atory peritoneal dialysis
(CAPD), granulocytic ehrlichiosis, sarcoidosis, small airway disease,
ventil ati on-perfusi on m smat chi ng, wheeze, colds, gout, alcoholic liver

di sease, |upus, burn therapy, periodontitis, cancer, transplant reperfusion

injury, andRa¥ntiérh ﬁﬂﬂf&r%ﬁue@a PLRHFREE ol ofTﬁ’@ngi R h®prifL her provi des

a nethod of treating a chenokine-nedi ated diseas patient in need of
such treatnent wherein said: Alograft rejections are selected fromthe

group consi aIIo raft ej ectio s and chr nlc al | aft
rej ections ﬁ]%‘ﬁﬁ?“ 'QQM%{H@(' Bh ar'@FLl’tc{OF?ftﬁ gating A gheme QGF'HSF“QE rejection,
Aut oi 'B'@;éh%edﬁiié éétﬁ?e?ﬁ wit¥RGR i &F\é’pbﬁlhﬁ'ﬁlﬁés fygearditis,
Neur opat hi e$" ar ect ed rom e group’ consisting of |gA neuropathy,
menbr ﬁ(ﬁlazr&nd/op@bﬂﬁsﬂ‘hmbapdmmpaam patiei; opmphymg/admmmmm thi sadses are
anem as,. V scuI]g Jf dr nz §e sel ec ed f t he (gjrou consi sting of
gi ant P&deNt an efige 'Y?@ %ﬁ@ at leagt Q@%Q@ym SREWP nul onat osi s, and
pain is selected fromthe group consisting of: acute pain, acute
i nflammatory pain, chronic inflanmatory pain, and neuropathic pain,
i ncl udi ng dde imvention éumtteetiprovides epmetiiad pidieatinge chemekineemetiatedier
provi Oclﬁssea%en?rg 2%%tigfnt }nr ﬁgé oigsucrh tregtment wﬂg}e{lr? rhe Renqgﬁl%e binds to a

CXC receptor in said patient, comprising administering to said patient an effective

amount of at least one polymorph of compound A.

~ The invention further provides a method of treating a chemokine-mediated
disease, in a patient in need of such treatment wherein the chemokine is selected
from the group consisting of: pain, acute inflammation, chronic inflammation,
rheumatoid arthritis, psoriasis, atopic dermatitis, asthma, COPD, adult respiratory
disease, arthritis, inflammatory bowel disease, Crohn's disease, ulcerative colitis,
septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, siroke,
ischemia reperfusion injury, renal reperfusion injury, glomerulonephritis, thrombosis,
Alzheimer's disease, graft_ vs. host reaction, allograft rejectibns, malaria, acute
respiratory distress syndrome, delayed type hypersensitivity reaction, atherosclerosis,
cerebral ischemia, cardiac ischemia, osteoarthritis, multiple sclerosis, restinosis,
angiogenesis, osteoporosis, gingivitis, respiratory viruses, herpes viruses, hepatitis
viruses, HIV, Kaposi's sarcoma associated virus, meningitis, cystic fibrosis, pre-term
labor, cough, pruritis, multi—organ‘ dysfunction, trauma, strains, sprains, contusions,
psoriatic arthritis, herpes, encephalitis, CNS vasculitis, traumatic brain injury, CNS
tumors, subarachnoid hemorrhage, post surgical trauma, interstitial pneumonitis,
hypersensitivity, crystal induced arthritis, acute pancreatitis, chronic pancreatitis, acute
alcoholic hepatitis, necrotizing enterocolitis, chronic sinusitis, angiogenic ocular
disease, ocular inflammation, retinopathy of prematurity, diabetic retinopathy, macutar



of such treatnent conprising admnistering to said patient a therapeutically
effective anount of at |east one pol ynorph of Conpound A. WD 2005/ 075447
PCT/ U52005/ 003414 12 The invention further provides a nethod of treating
cancer Wo wopetsi4nt in need of such treatnment conpri FOTGQOIFINIHQEering to
said patient an effective anount of at |east one pol ynorph of Conpound A
The invention further provides the abpyve nethod of treating cancer in a
patient in need of such treatnment further conprising the adm nistration of
at |l east one anticancer agent. The invention further provides the above

met hod of treating cancer in a patient in need of such treatnent, wherein
said anticancer agent is selected fromthe group consisting of: alkylating
- agent §leganerativnanign fheewet eraferrﬁcbm%m%almvaa@:lanaﬁmmapﬁfvru&sitishor nones,

vent ROPIRE, Al G S0P LEERE FustER! BrBRRlRt Al Rmor oL bl spat  ent
i n neeglel shsthuctibRA&FRAY hgpeREsSdmdvaiEsh bidrhidtadis, ahehibaid ent an.
ef fective amount of at |east one pol ynor ph of Conpound A in conbination

wi t h Drenchdelitisi chlitefians nclaonithbragschidis; Corepuimonae, dyspned, esphysema,

anti-angi ogenesi s cor nd. . The inveption further , prpvides a t hod of
treat PHONGE, BB  ynGrare NVRP o ESHCR L TR BRoRS, RYPORE: <,

r espi / Vb IkSETa T | si's

sar coﬁg@lg%lolg?g:& ggﬁl\ﬂ/? Fﬁmgﬁé‘ ’ g? her_osnc’F@?%%?’s‘?tﬂ{n\r?hgwgﬁeeem%ﬂs?énn’E@gg of such
t r eat Nentricutarmymiesirophis gerivvritie associatedaithl coalinuaus ambelaiary pevitoreabunt  of

at least .o ynor of. und A. The, i nvention further provides a

net ho&l?eﬁgrsqa Réﬁﬁﬂ)ggf@r@ﬂ%%'fg%ﬁgﬁﬁﬂ%'ﬁt %COMO%awWVn IBF2SRYi sease is an
angi ogentitatiBAYcHusibre AlsiRatchityy, Wheae! Qﬁldfsygélh‘l‘?blcaher{éﬁ\?e?eﬁsé%@ﬂfbﬁ, |
treating a andi ogeni ¢ ocular di'sease wherefn $aid angi ogeni c ocul'ar 'di sease
i s selbeien tbrbpynpeticdantibispcanaes) sansplat repadugivadnjong and &0y US2005/ 003414

transplantation rejection.

The invention further provides a method of treating a chemokine-mediated
disease, in a patient in need of such treatment wherein said:

\Allogréft rejections are seledted from the group cdnsisting of acute allograft
rejections and chronic allograft rejections,
Early fransplantation rejection is an acute allograft rejection,
Autoimmune deafness is Meniere’s disease,
Myocarditis is viral myocarditis,
Neuropathies are selected from the group consisting of igA neuropathy,
membranous neuropathy and idiopathic neuropathy,
Autoimmune diseases are anerhias,
Vasculitis syndromes are selected from the group consisting of giant cell
arteritis, Behcet's disease and Wegener’s granulomatosis, and pain is
selected from the group cénsisting of: acute pain, acute inflammatory pain,
chronic inflammatory pain, and neuropathic pain, including acute and
chronic neuropathic pain.

The invention further provideé a method of treating angina in a patient in need |
of such treatment comprising administering to said patient a therapeutically effective
amount of at least one polymorph of Compound A.



ocul ar inflanmmation, retinopathy of prematurity, diabetic retinopathy,
macul ar degeneration with the wet type preferred and cor neal
neovascul ari zati on. The invention further provides the above nethod of
treatin | a patient in need of such treatnent Wﬁ@ rein the cancer
treatedgggﬁﬂ%ﬁgﬁ%ﬂa, gastric carcinoma, or non-small 39; 2&& SH4r ci noma.
The invention further provides the abgve nethod of treating a chenokine
nmedi ated di sease in a patient in needl%f such treatment wherein said di sease
is COPD. The invention further provides the above nethod of treating a
chenoki ne nediated disease in a patient in need of such treatnment wherein
said disease is acute inflanmmation. The invention further provides the
above nethod of treating a chenokine nediated disease in a patient in need
of such treatnment wherein said disease is rheunatoid arthritis. The

i nventi on fllietiReentanoiviribes pioiddes aveethodndfdrestingrassmcenin a petientokinesd

medi a L. e | ] 10 0 f ch,. at nent.. wherei n, said di sease
s acal guch RPRRARLeRyBRNG RurBish it & oAt perehER BRgkREmBHE: &obe et nod
of trRRist BAeDIWIRBRIN OECompduAtierl di sease in a patient in need of such
treatnment, wherein said diseaseis chronic inflamuatory pain. The invention
further provides the above nethod of treating a chenokine nediated di sease
in a patie i.n. need of h.t. wher ei i d.di sease.is eur opat hi c
8 P el iih BB B SN Shov IR of G AEREE B o o
met hogh Réed bE8LEN FeBBhENCRABEB! BbMprisiyy Hlottirfihist2fth i 3t (dsi9nk0 a patient
In need of treatnent a therapeutically effective anount of at | east one

pol ynanpjeanger@gepbund A having the structure: iN N O

The invention further provides the above method of treating cancer in a patient
in need of such freatment, wherein said anticancer agent is selected from the group
consisting of: alkylating agentis, antimetabolites, natural products and their derivatives,
hormones, anti-hormones, anti-angiogenic agents and steroids, and synthetics.

The invention further provides a method of inhibiting angiogenesis in a paﬁent
in need of such treatment comprising administering o said patient an effective amount
of at least one polymorph of Compound A in combination with the administration of an
effective amount of at least one anti-angiogenesis compound.

The invention further provides a method of treating a disease selected from the
group consisting of: gingivitis, respiratory viruses, herpes viruses, hepatitis viruses,
HIV, kaposi's sarcoma associated virus and atherosclerosis, in a patient in need of
such treatment, comprising administering to said patient an effective amount of at
least one polymorph of Compound A.

The invention further provides a method of treating a chemokine mediated
disease wherein the disease is an angiogenic ocular disease. ‘

- The invention further provides a method of treating a angiogenic ocular disease
wherein said angiogenic ocular disease is selected from the group consisting of:



O OH H H The invention further provides the above nethod of treating pain,
wherein said pain is associated with: allodynia, ankylosing spondylitis,
appendicitis, autoimmune disorders, bacterial infections, Behcet's

syndr o n_bones, bronchitis, burns, bursitis, ncer i ncl udi ng
netastgﬁgbﬂégéﬁgp, candi di asi s, cardi ovascul ar condit?%ﬁ@&nmgggﬁﬂfgia,

chem cal injury, childbirth, chronic regional neuropathies, Cohn' s disease,
col orectal cancer, connective tissue i%juries, conjunctivitis, COPD
decreased intracranial pressure, dental procedures, dermatitis, diabetes,
di abeti c neuropathy, dysesthesia, dysnenorrhea, eczema, enphysema, fever,
fi bronyal gia, gastric ulcer, gastritis, giant cell arteritis, gingivitis,
gout , r ! ; , shewRALS |t | unbar
punci S hBEARRLON et GRS e proR AR CaBRelle TR st T L

i nf ecdaegemseratibl withothelwel typdiprefesmd Aygeoaload abovasnuieiggiopl tivity,

i nfl ammatory bowel disease, increased intracranial pressure, irritable bowel
syndronme, ischema, juvenile arthritis, kidney stones, |unbar

spondyl anh I:S, : - itl | umbar
spondyl art @%sflﬁ‘éeﬁtgr)e\{}ﬁfgp P ggp%%@nﬁe Qt?n&é’} Q{gﬂ%@gﬁr %%f?ﬁé ﬁ%"?f%qg]ga F}ﬁ?'lgf'f pl e

scl er ipheedrofasicheriament wiserely tzacahder SeatdtiBohelsionse, \stmais cul oskel et al
conditions, nyocardial |ischem a, nephritic syndrone, nerve root avulsion,

neur i EREFINAME: of NEABMALERIE lUsicsarcHeiar and corneal conditions, ocul ar
phot ophobi a, ophthal m c di seases, osteoarthritis, otic surgery, otitis
externa, otitis nedia, periarteritis nodosa, peripheral neuropathies,

phant om | i Mheraventiondakihey peavides trosbovempthod oheea@bahemokine
post - operative/ surgical recovery, post- thoracotony, psoriatic arthritis,

pul nofagiaietheisepse inpanaiisal in eertaf suchirealnpritwherein saigidiseasgrishriti s,
refl eécﬂﬁ?)at hetic dystrophy, retinitis, retinopathies, rheumatic fever,
rheumatol d'arthritis, sarcoidosis, sciatica, scleroderma, sickle cell
anem a, sinus headaches, sinusitis, spinal cord injury,

spondyl oar t hr gpat hi es Ith‘pr ains, stroke, swimmer's ear, tendonitis, tension
headaches, ORdN¥@RtONKRACHREQVIdes Himabeve mathowobireaiinga cbemalit® 05/ 003414

15 thyrQiididd a'rse%lgé S paieAt Wﬁé&d bPLUYE trebinh SRR eil 4 i e iH'aChIAL ! Ve

coliti's, urogeni
‘inflammation.

The invention further provides the above method of treating a chemokine
mediated disease in a patient in need of such treaiment wherein said disease is
rheumatoid arthritis.

The invention further provides the above method of treating a chemokine
" mediated disease in a patient in need of such freatment wherein said disease is acute
inflammatory pain.

The invention further provides.the above method of treating a chemokine
.mediated disease in a patient in need of such treaiment, wherein said disease is
chronic inflammatory pain.

The invention further provides the above method of treating a chemokine
mediated disease in a patient in need of such freatment, wherein said disease is
neuropathic pain. '



conditions, uveitis, vaginitis, vascular diseases, vasculitis, vira

I nfections and/or wound healing. The invention further provides a nethod of
treating pain in a patient in need of such treatnment conprising

adm ni s Revg/0Td4Bai d patient a therapeutically effectPr@BUSEHODMOLI4Of at

| east one pol ynorph of Conpound A and administering to said patient a
therapeutically effective anount of at4l east one medi canent selected from
the group consisting of: NSAIDs, COXIB inhibitors, anti-depressants,
anti-convul sants, anti TNFa anti bodi es and TNFa ant agoni sts. The invention
further provides the above nethod of treating pain, wherein sai.d polynorph
Is adm ni stered as .a pharmaceutjcal conposition. The invention further

provides t hEhe Byeatiap fwEer prov A MAshedPhireqiieg pain eamprising die aleprf
ot hodt Sy AbterBR RS Reod tdaiiBht 8 iheibblftal] SHecis s REREe o e

COMVB i Rlaisb bhepolyFherphofabdinpouhdrA havingrihe isgestirge above nethod for treating
pai n, wherein said nedicament conprises at | east one anti-depressant. The
l.nvention further p | deg_tHe above nethod for treating pain, wherein said
medi canent conplis lagt ode anti-convul sant. The invention further
provi des the abd et T orp @ng pain, wherein said nedicanent
conprises at |eas oz:, q'.pti-Tli‘g\Fa ny/ body. The invention further provides

t he above nethod Tor treating pain, wherein said nedicanment conprises at

| east one TifrairA@haoR fifier MEVRIRTHE Hté riSTHOHIAQRRR 3&%_\:\: eiff$aid

I nvention further provides the above nethod for treati pain, V\}nerel n said
NSAI D painsislassoeiatdd witht allodymiayardginsing sponailitis pappendicitis, dwoiopmahen,

naproxen, .ind t hagc.i and Lbuprofen., The inventjon further. provides the
above ﬁﬁpﬁ%ﬁsf @g&ﬁp_@g’f’?%'oﬂﬁi heHgﬁtﬁ‘ @(‘Hﬂfgmed “&3{] ﬁ“?ﬁwh‘?@ﬁ?“ﬁ?%@*ect ed
from t herdlis? WRneeNFchiding mdftastait @aAseR cafBidked¥ | dardiovascular conditions,
casualgia,rchemical injury, childbirth, chronic regional neuropathies, Crohn’s disease,

colorectal cancer, connective tissue injuries, conjunctivitis, COPD, decreased
intracranial pressure, dental procedures, dermatitis, diabetes, diabetic neuropathy,
dysesthesia, dysmenorrhea, eczema, emphysema, fever, fibromyalgia, gastric uicer,
gastritis, giant cell arteritis, gingivitis, gout, gouty arthritis, headache, headache pain
resulting from lumbar puncture, headaches including migraine headache, herpes
simplex virus infections, HIV, Hodgkin’s disease, hyperalgesia, hypersensitivity,
inflammatory bowel disease, increased intracranial pressure, irritable bowel .
syndrome, ischemia, juvenile arthritis, kidney stones, lumbar spondylanhrosis, lower-
back, upper back and lumbrosacral conditions, lumbar spondylarthrosis, menstrual
cramps, migraines, minor injuries, multiple sclefosis, myasthenia gravis, myocarditis,
muscle strains, musculoskeletal conditions, myocardial ischemia, nephritic syndrome,
nerve root avulsion, neuritis, nutritional deficiency, ocular and corneal conditions,
ocular photophobia, ophthalmic diseases, osteoarthritis, otic surgery, otitis externa,
otitis media, periarteritis nodosa, peripheral neuropathies, phantom limb pain,
polymyositis, post-herpetic neuralgia, post-operative/surgical recovery, post-

- thoracotomy, psoriatic arthritis, pulmonary fibrosis, pulmonary edema, radiculopathy,
reactive arthritis, reflex sympathetic dystrophy, retinitis, 'retinopathies, rheumatic
fever, rheumatoid arthritis, sarcoidosis, sciatica, scleroderma, sickle cell anemia, -
sinus headaches, sinusitis, spinal cord injury, spondyloarthropathies, sprains, stroke,
swimmer's ear, tendonitis, tension headaches, fhalamic syndrome, thrombosis,



A 0 e

etoricoxi b, val decoxib and nelotican. The invention further provides the
above nethod for treating pain, wherein said anti-depressant is selected
fromthe group consisting of: amtriptyline and nortriptyline. The

I nvent | B0 1005/015¢47 provi des t he above net hod for treatipay/2oesoopherein said
anti-convul sant is selected fromthe group consisting of: gabapentin,

car bamazepi ne, pregabalin, and | anotyg gine. The invention further provides
t he above nethod for treating pain, wherein said anti-TNFa antibody is
selected fromthe group consisting of: infliximb and adalinmmab. The

I nvention further provides the above nethod for treating pain, wherein said
TNFa ant agoni st is selected fromthe group consisting of: etanercept, p38
ki nas&hyrpiditish taxbns, traumatic igune dégeminal neumigie: bloerative auiidisj wogenitaln f ur t her

i des t.he ab hod  f " ' i 0 .sal in, i
pai n. CRARNP B B Vasier M ATl SR L Bopl R FilarRelions By o e
wher eifhupdittbaliggl N 1S neuropathic pain. WO 2005/ 075447 PCT/ US2005/ 003414 17

The invention fUrther provides the above nethod for treating pain, wherein
said pain is acute inflanmatory pain. The invention further provides the

above nethod for treati ain, wherei,n said pain.is chraonic. The invention
fur;/her pr WH@?@'@H%&F ﬁfé‘@(#%%?i'ﬂﬁ{hﬁ’dcﬁlém'ﬁﬁlé)q}ém Qtpégehb‘f‘sf@&deéfg\r/ |
condi fal | ' ia i ; L S MRIaSt erin

C o LsyER yeRufeMAbbAPiisinG AMANRLAYTH shicgaltls GRIMIARCAN BRGS0

| east anwount of htle arsd dinegrymorate bl CompouriteA tandaadministefing kesailipatienkdi at ed

ghige e S IR T T L

conpr icgh8igting 6PN SIANGs, COXIB inhibitors, anti-depressants, anti-convulsants, anti-
TNFa antibodies and TNFa antagonists.

The invention further provides the above method of treating pain, wherein said
polymorph is administered as a pharmaceutical composition.

The invention further provides the above method for treating pain, wherein said
medicament comprises at least one NSAID.

The invention further provides the above method for treating pain, wherein said
medicament comprises at least one COXIB inhibitor.

The invention further provides the above method for freating pain, wherein said
medicament comprises at least one anti-depressant.

The invention further provides the above method for treating pain, wherein said
medicament comprises at least one anti-convulsant.

The invention further provides the above method for treating pain, wherein said
medicament comprises at least one anti-TNFa antibody. '

The invention further provides the above method for treating pain, wherein said
medicament comprises at least one TNFa antagonist.



adm nistering to said patient at |east one pol ynorph of Conpound A in
conbination wth at |east one other nedi canent selected fromthe group
consi sting of: disease nodifying antirheumatic drugs; nonsteroidal

ani ti nf WwOmoas/orsy47dr ugs; COX-2 sel ective inhibitors; Q@Ofyds2oesmieckiltors;

I Mmunosuppr essi ves; steroids; biological response nodifiers; and other
anti-inflammatory agents or therapeutjges useful for the treatnment of
chenoki ne nedi ated di seases. The invention further provides the above nethod
wherein the chenoki ne nedi ated di sease or condition is pain. The invention
further provides a nethod of treating a pulnonary disease in a patient in
need of such treatnent, conprising admnistering to said patient a
therapeutically effective anount of at |east one pol ynorph of Conpound A in

WO 2005/ 075447 _PCT1 U / 414 8 inati ith.at l.east one conmpound
sel ect ed f?ﬁ%'?“%@%%%%g&%?% 0?58\5%@%9‘8?@%‘%}@ PN WHBIEhEAse
i nhi biNDARD i SROSAEH h§iking ok iy qgjgj '
rruscarl\iu ni c Il\s;gs%ﬁt aggni s'? E?@ﬁg@g??ﬁ'%ﬁnwzg%fﬁ@’ Mt%ﬂg%@ag rglégg% LTB4
ant agondemethacjstarichijpupraaRot ri ene ant agoni sts, bronchodi | ators, PDE4

inhibitors, PDE inhibitors, elastase inhibitors, MW inhibitors,
phosphol i pase A2 inhibitors, phospholipase D inhibitors, histamne HL

ant agoni st ' Ir { i ' i i
agoni st 5. mﬁ"gﬁ%ﬁﬁ@ﬁﬁ%@"fcn‘?ﬂ?ﬂ,@G%%%‘f%ﬁ%'é‘sﬁ?%%t A

expect@OXH hhibiderds geiected thedgioopgzonsisting, of: eofecoxibdeslesoxibnti -1 L- 8
anti-b di.es)d anti-1L-5 aBti bodi es, anti-I1gE antibodies, anti-TNF
ant i bSPEL ti’LVQ‘IL@?C%@Q JREIHFB%ul e inhibitors, and growt h hornones. The

i nvention further provides a nethod of treating nmultiple sclerosis in a
patient in ] )
The invention further provides the above method for treating pain, wherein said

anti-depressant is selected from the group consisting of: amitripiyline and
nortriptyline.

The invention further provides the above method for treating pain, wherein said
-anti-convulsant is selected from the group consisting of: gabapentin, carbamazepine,
pregabalin, and lamoirigine.

The invention further provides the above method for treating pain, wherein said
anti-TNFa antibody is selected from the group consisting of: infliximab and
adalimumab.

The invention further provides the above method for treating pain, wherein said
TNFa antagonist is selected from the group consisting of: etanercept, p38 kinase
inhibitors, and TNF receptor fusion proteins.

The invention further provides the above method for treating pain, wherein said
pain is acute pain.

The' invention further provides the above method for treating pain, wherein said
pain is neuropathic pain. '



need of such treatnent conprising admnistering to said patient a
therapeutically effective anmount of at | east one pol ynorph of Conpound A in
conbination with at |east one conmpound sel ected fromthe group consisting i
of gl at MR OREEt ate, gl ucocorticoids, nethotrexat e PCHASRMSOPIlhe, |
m t oxantrone, chenokine inhibitors, and Cl132-selective agents. The ‘
i nvention further provides a nethod gff treating multiple sclerosis in a-
patient in need of such treatnent conprising admnistering to said patient a

t herapeutically effective anmobunt of at |east one pol ynorph of Conpound A in
conmbi nation wth at | east one conpound selected fromthe group consisting

of :  nmethafrexate, cyclosporin, |lefluynimde, suy|fasal azi ng, R-nethasone,

0-i nt er f er bAS INVGNLPR ¥%HE?PBWﬂdﬁ%t?'e§hPVﬁr @&H?%fg%%.’frem@gimrwﬁwﬁlﬁ sRifiher

pr ovi ?ﬁﬁl i@dﬁﬁé‘ﬁﬁlaﬂfméf&gtﬂaﬂﬂ rheumatoid arthritis in a patient in need of
I ng adm

such treatnent conpris nistering to said patient a therapeutically
effective anount of at |east one pol ynorph of Conpouind A The invention

further provides g nethod of treating rheumatoid arthritis in a  patient in
noed of bR ARG HIBBHRIVESR NERGHASTBRIR: o 3rasiing Reim.vdhetels Said

t her agg%i%g%l &}ﬁ(i effective anount of at |east one pol ynorph of Conpound A in
WO 20 5 BCT/ US2005/ 003414 19 conbination with at | east one conpound

selected fromthe group consisting of COX-2 inhibitors, COX inhibitors,
i munosuppressi ves, steroids, PDE IV inhibitors, anti-TNF- a conpounds, MW

i nhi bi t or s| Ngivesdien fil dbegrrovidasakneibod mhitisatippa chamekise reediatesl |

i nhi bigor. r: 0f Welel .aat.nent of
heundiege & HndBRin s ARRET 8 ner BB Irodtiei R obhrind ol SBHERC, g
st r okeo aaid it at least pasfpolymorpmptiCyripdundodin eoinbimativeesitivht pash
treatment conprising admnistering to said patient a therapeutically

ef f econeotagpmedicamant ysefdkfopihe %@ﬂwtﬁ chemaelgng suedialedi HSQass: nat i on
with at | east one conpound selected fromthe group consisting of
thronbolitics, antiplatelet agents, antagonists, anticoagul ants, and ot her

The invention further provides a method of ireating a chemokine mediated
disease or condition in a patient in need of such treatment comprising comprising
administering to said patient at least one polymorph of Compound A in combination
with at least one other medicament selected from the group consisting of:

disease modifying antirheumatic drugs;
nonsteroidal anitinflammatory drugs;
COX-2 selective inhibitors;
COX-1 inhibitors;
immunosuppressives;
steroids;
biological response modifiers; and
other anti-inflammatory agents or therapeutics useful for the treatment of
chemokine mediated diseases.

The invention further provides the above method wherein the chemokine

mediated disease or condition is pain.

The invention further provides a method of treating a pulmonary disease in a
patient in need of such treatment, comprising administering to said patient a
therapeutically effective amount of at least one polymorph of Compound A, in
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corrpounds |nd| cat ed for the treat ment of rheumatoid arthritis. The invention
further provides a nethod of treating stroke and cardiac reperfusion injury
in a patient in need of such treatnent conprising admnistering to said
pati ent W& 20bg9@aput i cal |y effective anount of at | eastpoaviespsiogsms ph of
Compound A in conbination with at | east one conpound selected fromthe group
consi sting of tenecteplase, TPA al tg | ase, abci ximab, eftiifbatide, and
heparin. The invention further providées a nethod of treating psoriasis in a
patient in need of such treatnent, conprising adm nistering to said patient
a therapeutically effective anmount of at |east one polynmorph of Compound A
I n conbination with at |east one conpound sel ected fromthe group

consi §Dm’£§ﬁaif°n|Wﬂtﬂb@ﬂﬁb@ﬁeﬂmundsﬁ@ﬁ@iedkf,romrtheegmupmﬁsatlngmﬁounds The

SRR, ST TR RS e "o

b oSSR BRI N s Sl rbkeb B I AR TR oI B,

of trédB4ngntagoisist cpsteinyd iqukatdate antageedsts odbromiebbdilatent, rFﬁIE4 irtbiEsrs S Ng
adm ni ihé to said patjent a therﬁgeutlcal |y effective amount of at
| east rtt@?%r Pasigee mhbiorm MMPrinehitysmhespholipase A2Jnaibitaess a net hod

of tr %ﬂbbgﬁo RREE 2Tk rﬁmlt&réshis‘fhrﬁm%aﬂ't %mt%gah]?fhggﬁ%t% relﬂplatyﬁtg@rﬂg@t Ve amount
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pat t eramtibbdigey iin-10, adheetmnmwmletmbﬁo@pmndtgtdwtbAhothenes aph was generat ed
using_an X-ray diffractonpeter. The graph

The invention further provides a method of treatﬁtg multlpr!]e sclerosis in a patient in
need of such treatment comprising administering to said patient a therapeutically
effective amount of at least one polymorph of Compound A in combination with at
least one compound selected from the group consisting of giatiramer acetate,
glucocorticoids, methotrexate, azothioprine, mitoxanirone, chemokine inhibitors, and
CB2-selective agents.

The invention further provides a method of treating multiple sclerosis in a
patient in need of such treaiment comprising administering to said patient a
therapeutically effective amount of at least one polymorph of Compound A in
combination with at least one compound selected from the group consisting of:
methotrexate, cyclosporin, leflunimide, sulfasatezine, B-methasone, B-interferon,
glatiramer acetate, and prednisone.

The invention further provides a method of treating rheumatoid arthritis ina
patient in need of such treatment comprising administering to said paiient a
therapeutically effective amount of at least one polymorph of Compouind A.

The invention further provides a method of treating rheumatoid arthitis in a
-patient in need of such treatment comprising administering to said patient a
therapeutically effective amount of at least one polymorph of Compound A in



intensity of the peaks as defined by counts per second versus the
diffraction angle 2 0 in degrees. FIG 3 is a graph of a PXRD pattern of
Formlll of a nonohydrate of Conpound A, generated using an X-ra

di f f r ac¥Y8AR&544The graph plots the intensity of the Pe §ﬂm§@mﬁ%¥ined by
counts per second versus the diffraction angle 2 0 in degrees. FIG 4 is a
graph of a PXRD pattern of Form |V offga nonohydrate of Conpound A. The
graph was generated using an X-ray diffractometer. The graph plots the
intensity of the peaks as defined by counts per second versus the
diffraction angle 20 in degrees. DETAILED DESCRI PTI ON Conpound A is

di scl osed.in. WO 02/ 083624 as Exanpl es 360. and 405,  which reflect the
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pol ynopr as of a nﬁggh drate of Conpound A were found to exist. These four

f or rrs"ﬂ'ﬁ itorsy afng ofher slassgs1f campennas indicated fon thgdtpatmentat fheuspatoik f our
poly Hﬁhﬁsis neutral, i.e., in neither ionic nor salt form The four
crystalline forns can be referred to as pol ynorphs. Since the intended use

of this conmpound is as a therapeutically active pharnmaceutical agent, the
nost stable pharmaceutically acceptable forns of the nonohydrate of
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Compound A in combination with at least one compound selected from the group
consisting of thrombolitics, antiplat_elet agents, antagonists, anticoagulants, and other

compounds indicated for the treatment of rheumatoid arthritis.

The invention further provides a method of treating stroke and cardiac
reperfusion injury in a patient in need of such treatment comprising administering to
said patient a therapeutically effective amount of at least one polymorph of
Compound A in combination with at least one compound selected from the group
consisting of tenecteplase, TPA, alieplase, abciximab, efliitbatide, and heparin.

The invention further provides a method of treating psoriasis in a patient in
need of such treatment, comprising administering to said patient a therapeutically
_effective amount of at least one polymorph of Compound A in combination with at
least one compound selected from the group consisting of immunosuppressives,

steroids, and anti-TNF-a. compounds.

The invention further provides a methdd of treating COPD in a patient in need
of such treatment, comprising administering to said patient a therapeutically effective
amount of at least one polymorph of Compound A.



pol ynor ph of that drug substance in containing the sane atons bonded to one
another in the sane way, but differs in its crystal forns, which can affect
one or nore hysi cal properties, such as stability, solubility, nmelting

poi nt W&Hi’l@"%@ﬁ 'ty, flow properties, bioavailabilitJCTaE05RE4iked

t hr oughout the specification, the following terns, unless otherw se

I ndi cated, shall be understood to haw@ the foll ow ng neani ngs: "Patient"

i ncl udes both human and ot her animals. "Mammal" includes humans and ot her
manmmal i an ani mal s. " Pol ynor ph" neans a crystalline formof a substance that
Is distinct from another crystalline formbut that shares the sanme chem cal
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pol yBf §liciPibaipiéht, E6tAbHS|Rg FRPRnsRAhG REshidr fRtierfaCiABPApe AR ani ¢
conpound containing a hydr%xyl group g?C]—i) % 5’8"0??09&59147 %@?ﬁ%%%%/ 003414
22 " Namoungof akleast ame pelymaeirgh cb@ompaurd A ai ni ng a - C=-N group. "Exci pi ent"
nmeans an essentially inert substance used as a diluent or to give formor
consistency to a forrmulation. "Effective" or "therapeutically effective" is
meant to daseinvBftidn RHAUTRIAIAS! atne BRIPEH REaftq BsRRBRATAL (178 diichih Present
I nvention effg(‘:lt ﬁvgnas a chenoki ne receptor W%gﬁ and It| lI.Irg rol l}}gfnng t he
desi r aded loé sagke reatmerinedinprising\eeiministeling do waid paientetitcanpadicailiect .
"Effective ampunt” or "therapeutically. effective amunt” is neant to
descr?ﬁ‘é‘ﬂé‘{? %rHBHH’iOf?ﬂt I‘B@ﬁqﬂ?ﬁr V'BPer’@Bﬁ&&QPW'ﬁAof the present invention
effective as a chenokine receptor |igand and thus producing the desired
therapeutic, aneliorative, inhibitory or preventative effect. Sanple

Preparation Forms /- BRIEF DESHORIPHONVGEF T HhRAVWANGS a dry powder for
poutler X-r@ 1064 6BBH % doyhdl-lay ARhASESH (BRRD) phterh of B3HH 1 1% ©
monohydrate of Compound A, generated using an X-ray diffractometer. The graph

plots the intensity of the peaks as defined by counts per second versus the diffraction
angle 2 6 in degrees.

FIG. 2 is a graph of a PXRD pattern of Form Il of a monohydrate of Compound
A. The graph was generated using an X-ray diffractometer. The graph plois the
intensity of the peaks as defined by counts per second versus the diifraction angle 2 6

in degrees.

FIG. 3.is a graph of a PXRD pattern of Form Il of a monohydrate of Compound
A, generated using an X-ray diffractometer. The graph plots the intensity of the peaks
as defined by counts per second versus the diffraction angle 2 0 in degrees. -

FIG. 4 is a graph bf a PXRD pattern of Form IV of a monohydrate of Compound
A. The graph was generated using an X-rayy diffractometer. 'The'graph plots the
intensity of the peaks as defined by counis per second versus the diffraction angle 20
in degrees.
DETAILED DESCRIPTION
Compound A is disclosed in WO 02/083624 as Examples 360.31 and 405,
which reflect the following chemical structure: ‘




m croni zed. Form |V was anal yzed after mcronization. A mcronizer was used
to grind and classify the Form IV material. The mcronizer grinds and
classifies the Conmpound A material in a single shallow_ chanmber. Filtered

ni t r ogeW%29454dduced through peripheral jets. ThesePfE{is$20058034Lhaced at
regul ar intervals around the periphery of the grinding chanber. During
operation, a high-speed vortex is geBg¢rated, and the Conpound A material is
injected into the vortex near the peripheral wall. Strong velocity
gradients near the jets cause the suspended particles to collide and reduce
one anot her by inpact. Heavier oversized particles are held in the grinding
area by centrifugal force. The ratenof fged and the grinding gas pressure
are the main factors that gcon t put” particle size. The grinding
gas exits through an outl a t cenfer of the chanber and draws the

m croni zed product with ¥t Zato hé\'col | ectl - The Conpound A materi al
Is collected in doubl e-pol yet hpHee- bagH i n #/drums. The batch was
mcronized at a feed rate of 100 glmn and a m || pressure of 40 psig on a

4 inch mcronizer. The sanples were analyzed with m ninmal preparation to

prevent any form changes. The S@HE@?] gez%e lightly rubbed to insure that
particles were not WO 2005/ 07544 082605/ 003414 23 aggl onerated.. No

sol vent s, Anhydous CompsundA 49 Parlicutarhys beidds ueaeCHeechdmokinbaseeptenal yses.
The PXRD data can uniquely identify the pol yrmrggl c fornms. Powder X-Ray

Di f f r B@anchrA TReNabvdiale fosh @f CarapewibAaras fring chayegubsiantaly) sigdlar used i n
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confi gur at'i oprsi)_d\;rvi %‘Hg%éﬁﬂlnebée%h#oggﬁébﬁg rﬁnap?@drgﬁ%oﬁoﬁg{l tuingnA %&ksi tive
Det ecfoamd(toreGidt) Thgse fmadonns lre hersiadefarest! 1 as Folems Isil) Ki-aves /WisEdehi t h an
Ant on 5 ar, TTK4A50 tenper at usr@g stage. .The  radi atiog source js copper (Ka).
The df eHE BolyMorRhisdquUtiabd- & TONGIHIAT iamis nokitdormo Tae folas a

t op- | i ' ] 69. 9.
Spoci IREMheIoRRS cah Berefemil) 6k cERRARHAS,  SHq' e HRAGSI AR A k2,
m cr osoimpeunt igigs a Therapenticailychetivieasharamquauditar @yewistteemost siddleé  under

nmbi ent
am! e;r:)]harmaceutically accepiable forms of the monohydrate of Compound A will be of

great interest. '
| Polymorphism can be characterized as the ability of a compound to crystallize
into different crystal forms, while maintaining the same chemical formula. A crystalline
polymorph of a given drug substance is chemically identical to any other crystalline
polymorph of that drug substance in containing the same atoms bonded to one
another in the same way, but differs in its crystal forms, which can affect ohe or more
physical properties, such as stability, solubility, melting point, butk density, flow
properties, bioavailability, eic.
As used throughout the specification, the following terms, unless otherwise
indicated, shall be understood to have the following meanings:
"Patient” includes both human and other animals. |
“Mammal” includes humans and other mammailian animals.
“Polymorph” means a crystalline form of a substance that is distinct from
another crystailine form but that shares the same chemical formula. |
“Inventive polymorph” means any of the four crystalline polymorphs Forms -V
of the monohydrate of Compound A, and is not limited to a single polymorph but can |
include more than one form.
*Alcohol” means an organic compound containing a hydroxyi group (-OH).



hum dity and not purged with nitrogen and not under vacuum | nstrunent
calibration was verified using mca standards. During scanning, the step
size was_0.013 degrees over step durations of 2 seconds. Data anal ysis was
acconpl YEREWSNEHG EVA anal ysis software, version 7. PE/YS2083M8#14ed by
Bruker(r) witten by SOCABIM (r). The data were not snoothed by the
software while the peak search was pe&forned with a threshold of 3. Using
t he net hods and equi pnent descri bed above, Forns | - |V of Conpound A were
subj ected to PXRD anal ysis. PXRD patterns were generated and are displayed
in FIGS 1 - 4. The intensity of the peaks (y-axis is in counts per second)
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with these profiles are displayed'in Table 1. The locations o se PXRD
peaks faiing ot hamsisteacy o adownuletigst al | i ne pol ynorphs of Forms | - 1V of
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effective as a chemokine receptor ligand and thus producing the desired therapeutic,
ameliorative, inhibitory or preventative effect.

Sample Preparation |
Forms I-1V of Compound A were analyzed as a dry powder for powder x-ray

diffraction ("PXRD") analyses. Forms |, Il and lil were analyzed without first being
micronized. Form IV was analyzed after micronization.

| A micronizer was used to grind and classify the Form IV material. The
micronizer grinds and classifies the Compound A material in a single shaliow
chamber. Filtered nitrogén is introduced through peripheral jets. These jets are
spaced at regular intervals around the periphery of the grinding chamber. During
operation, a high-speed vortex is generated, and the Compound A material is injected
‘into the vortex near the periphei’al wall. Strong velocity gradients near the jels cause
the suspended particles to collide and reduce one another by impact. Heavier
oversized particles are held in the grinding area by centrifugal force. The rate of feed
and the grinding gas pressure are the main factors that control the output particle size.
The grinding gas exits through an outlet at the top center of the chamber and draws
the micronized product with it into the collection bag. The Compound A material is
collected in double-polyethylene-bag-lined drums. The batch was micronized at a
feed rate of 100 g/min and a mill pressure of 40 psig on a 4 inch micronizer.

The samples were analyzed with minimal preparation to prevent any form

changes. The samples were lightly rubbed to insure that pariicles were not
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30. 85%-ray powdep difisactitsusindiesT/USE0a Pacsd pptic configuration with a GOBEL
beam focusing mirror and a Position Sensitive Detector (*PSD”) equipped with a fixed
radial soller slit was used with an Anton Paar TTK450 temperature stage. The
radiation source is copper (Ka). The divergence slits are fixed at 0.6mm. The sample
holder was a top-loading brass block. PSD fast scan was used to scan from 3.0° to
69.9°. Specimens were loaded onto the sample holder and leveled with a glass
microscope slide. The sample chamber temperature was set at 30°C, under ambient
humidity and not purged with nitrogen and not under vacuum. Instrument calibration
was verified using mica standards. During scanning, the step size was 0.013 degreés
over step durations of 2 seconds. Data analysis was accomplished using EVA
analysis software, version 7.0.0.1, supplied by Bruker® written by SOCABIM ®. The
data were not smoothed by the software while the peak search was performed with a
threshold of 3. '
Using the methods and equipment described above, Forms | — IV of Compound
A wére subjected to PXRD analysis. PXRD patterns were generated and are
displayed in FIGS 1 —4. The intensity of the peaks (y-axis is in counts per second) is
plotted vesus the 20 angle (x-axis is in degrees 26). in addition, the data were plotted
with detector counts normalized for the collection time per step versus the 20 angle.
Peak locations (on the 26 X-axis) consistent with these profiles are displayed in Table
1. The locations of these PXRD peaks are characteristic of crystalline polymorphs of
Forms | — IV of Compound A, |
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Such a sel ection of unique peaks I's displayed in Table 2. Thus, for exanple,

the crystalline structure of Forml
Peak Location Group No. 1,

may be identified by

characteristic PXRD peak
Al ternatively,

| ocat

i ons.

the Peak Location G oup No. 2,

of Conpound A may be identified by the
consisting of 4 characteristic PXRD peak
| ocat i oND 200084 hat i vel y, the crystalline structure FCTF200500814 Conpound A

consisting of the 4

| ocations 25 G oup No. 1 and an additi onal
the Form |

4 peak

crystalline structure of Conpound A

may be identified by the Peak Location Goup No. 3, consisting of the 8
characteristic PXRD peak locations of Group No. 2 and an WO 2005/ 075447
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| Starting with PXRD peak locations as displayed in Table 1, the most
characteristic peak locations of each polymorph can be selected and grouped by
relative intensity to conveniently distinguish the crystalline structure from others.

Such a selection of unique peaks is displayed in Table 2. Thus, for example,
fhe crystalline structure of Form I of Compound A may be identified by the Peak
Location Group No. 1, consisting of 4 characteristic PXRD peak locations.
Aliernatively, the crystalline structure of Form | of Compound A may be identified by
the Peak Location Group No. 2, consisting of the 4 characteristic PXRD peak
locations of Group No. 1 and an additional 4 peak locations. Alternatively, the Form [
crystalline structure of Compound A may be identified by the Peak Location Group No.
3, consisting of the 8 charactetistic PXRD peak locations of Group No. 2 and an



6 612 8. 742 7 748 8 706 8 832 9 328 9.118 11.46 13.268 13.145 9.632 11.848
17.696 13.774 14.07 15.643 17.959 15.79 15.383 16.957 3 19.492 17.872
18.349 17.524 20.003 18.748 18.6 19.335 20.246 19.263 18.938 21.079

21. 123 W9 2p85/4%34883 26. 917 26.58 20. 166 23. 198 43. 00£LCTAR20BA0E4 648 23. 851
44,097 28.134 27305 27.841 50.107 Those skilled in the art will recognize
that the neasurenents of the PXRD pexk | ocations for a given crystalline
formof the same conpound will vary within a nargin WO 2005/ 075447

PCT/ US2005/ 003414 27 of error. Such variation can be introduced by
differences in sanple preparation, instrunentation, or analytical

t echnij nong_.o fac Measur e | dua eak | ocations
can vatfiond I sk locglign e This sondiiedi ampiey ol euf polmatahiclafys g s

gr eatigbnfigYRFdisHheUISR cBRitGi oM the diRgal Ly of packed samples, for exanple.
Synt hesi s“of Pol ynor phic Fornms Form | Corrpound A Form/is a neutral form
with 1:1 nolar ratio of hydrate water. was prepared by crystallizing
anor phous neutral Conmpound A ffgg].{gd;n xture of an al cohol and water, in
sone enbodi nents, the al cohol thanol or ethanol. The anorphous

Co d A ' Sl h I t
mouns 4 "L PR mBmeK by 1P eppaineitenel | room

t enperat ure. t he sol ution cane hazy,

&l owed t“&";?'gj%w“‘)'mﬁ‘?it2ﬁ§e%&iepeu§6@k3€g?é’é%hpf“ sl 14 fofmed. The " "o
reci pig
P P!} Brbup No Form | Form I Formlli | Formiv
6.612 9.328 7.748 11.46
] 8.832 13.774 18.349 43.004
27.024 19.78 23.198 44.097
28.134 27.305 23.851 50.107
6.612 9.328 7.748 11.46
8.832 13.145 9.632 11.848
13.268 13.774 14.07 15.643
5 17.696 15.79 15,383 16.957
10.492 17.872 18.349 17.524
20.003 18.748 23.198 43.004
07.024 10.78 23,851 44.097
28.134 27.305 27.841 | 50.107
6.612 8.742 7.748 | 8.706
8.832 9.328 9118 | 11.46
13.268 13.145 9.632 11.848
17.696 13.774 14.07 15.643
17.959 15.79 15.383 16.957
3 19.492 17.872 18.349 17.524
20.003 18.748 18.6 19.335
20.246 19.263 18.938 21.079
21.123 19.78 19.383 26.917
26.58 20.166 23.198 43.004
27.024 26,648 23.851 44.097
28,134 27.305 27.841 50.107

Those skilled in the art will recognize that the measurements of the PXRD peak
locations for a given crystalline form of the same compound will vary within a margin



was. collected by filtration. The PXRD profile of Form1l as crystallized
froman ethanol/water mxture is displayed in FIG 1. Conpound A Form /was

al so pr crystal lizing anmorphous neutral Conpound A from commerci al
gr ade (%ﬁoﬁﬂ'ﬁ@%‘?ous) net hanol . The anmor phous Conpoud@TASES 8440l ved in a

m ni rum anount of nethanol at roomtenperature and the solution was all owed
to stand at roomtenperature and co@@entrate via evaporation until solid
materials formed. The precipitate was collected by filtration. Formii:
Compound A Form 1l is a neutral formwth 1:1 nolar ratio of hydrate water.
It was prepared by m xing Conpound A Form | in an organic solvent as a

sl urtzy. I r : | ) .G Solvent is
met h(gleer?l&er' C or\( J@T@ﬁ c%ggﬁeflg F{le’a“%?r@éf gﬁ%ﬁéﬁ%é%:@%{@@eﬁ%ﬁg?%é%gm aneously.
The iRsRImpniztione ophnéigtical idchnitjues| aicid dthed fAdtors. aviehsiireynedftsher m | and

-methyl ene chloride is displayed in FIG 2. WD 20051075447 PCT| US2005/ 003414
28 Ipdividual pealcliradione can Maphtor a /small degeeg, lut anemiirgipeakprafile panar ratio
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tenperature. Preferably, the organic solvent is n-propanol. The procedure
I's described _bel ow About 6 g of anorphous, unm cronized Conpound A solid
was 2¥rdhesis i Holymarphia FOIMS opanol by warming in a heating mantle under a
nitr’g jat nosphere. About 80 nlL of water was added portion-w se until

precipitdtion was detected. Another 20 nL of n-propanol was added to the

sl urry anGotnpeunt>® FoanWissa heatrad fdion WithCl: 1 Telarhgid ohBydrats weatess [tr enoved
and a precipitate forned. The slurry was stirred overnight and filtered and

was H&as @i Qnﬁl’ﬁ@ pymwtﬁﬂigm@e\wph%n%’nr@bcmoame%fmm amjzg@ks_ea@f am C. The
CorER PR feter b Rolie o fpofiniohs, hp Fcrd ™ HEREIN S eipdt -7 ES *For
I V' amorphous Compound A was dissolverd in a minimum amount of methanol or ethanol
at room femperature. Water was added drop'wiée until the solution became hazy,
wheréupon the alcohol was added to mnake the solution clear. The solution was
aliowed to stand at room temperature overnight until solid formed. The precipitate
was.collected by filtration. The PXRD profile.of Form [ as crystallized from an
ethanol/water mixiure is displayed in FIG 1. '

Compound A Form [ was also p repared by crystallizing amorphous neutral
Compound A from commercial grade (non-anhydrous) methanol. The amorphous
Compound A was dissolved in a minimum amount of methanol at room temperature
and the solution was allowed to stand at room temperaiure and concent_raite via
evaporation until solid materials formed. The precipitate was collected by filtration.

Form If:

Compound A Form Il is a neutraal form with 1:1 molar ratio of hydrate water. It
was prepared by mixing Compound A Form [ in an organic so-lvent as a slurry at room
temperature. In some embodiments, the organic solvent is methylene chioride or
acetone. Conversion to Form il occurss spontaneously. The PXRD profile of Form il
as crystallized from a slurry of Form 1 aand methylene chloride is displayed in FIG 2.




Compound A Form IV is a neutral formwith a 1:1 nolar ratio of hydrate
water. It was prepared by m xi ng Conpound A Form 1l in either. acetonitrile

or n-pr slurry at roomtenperature. Conversion to FormIV occurs |
spont ang@ﬁgh%%/p%ﬁﬁﬁl arge scale, it was prepared by thFGHERENEdescri bed

below. To a 5 Liter, three-necked round bottom flask equi pped with a
mechani cal stirrer, thernocouple, aB8 reflux condenser, was charged 200 g
of Conpound A neutral form nonohydrate, 2.2 L of n-propanol and 2.0 L of
wat er. The suspension was agitated and heated up to 70C to dissol ve al
solids. The solution was then cooled to 60C and Form/V seeds were charged
(abouf, ﬁngﬂg). The m xture was stirred at a tenperature between 58 and 60C
for 4 ﬁours'mhile allowing the product to precipitate. The m xture was then

cool ed to Bofpuuek AFerdlis amdubel fatedithta 1:hifolat eTRESTHHYdSleOWREemi ght .
The batch was further cooled to a tenperature between 5 and 10C over three

hour slt WafePigpatritby castalizing Gosapend Alamatphers agttrak fosa from £ mixssem oven
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PCT/ US2086i i80B8ipanadf Tie plrecabey s dssriadnssoor the preparation of Fornms
11 and 1V, the tformof Conpound A used as the starting material can

al t er nat el Hbput AT EIBUIPhorrwMicrenzed Gorapsunsoivisplitasrissadvedfin 480! ynor ph
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ot her polynorphic, crystalline forns. "Substantiall é free" of chem cal

| mpur MU GR-PEIPAN. Wesasteso dhe Shirey ane e MbAURAS heatesioribiCorThayual o

about . 2% ) | Lt ; I I ' : equal to .
about hgﬁr\% Wa@n}]ac h":fe"‘:l‘r;}'l(_“ca Veidrr%gr ?H%@P”%ﬁéﬁégg‘f P 8&@@ Weags% tlﬂrﬁgn or equal to
about ovéfriight apt filieesd aad washedivitres:1 HyO/rey@panol. €Ty eblef wht Yiiddess t han or
equal to abous 1% w w of chemcal inpurities. The term"purified" or "in
pur i f V@eUa 848 G.ofhg PXRD profile of Form /il as crystaliized from amarphous,

unmicronized Compound A and a mixture of n-propanol/water is displayed in FIG 3.

Form IV:. .
Compound A Form 1V is a neutral form with a 1:1 molar ratio of hydrate water.
It was prepared by mixing Compound A Form [ in either acetonitrile or n-propanol as a
slurry at room temperature. Conversion to Form IV occurs spontaheously. In large
scale, it Was prepared by the proéedure described below:
To a 5 Liter, three-hecked round bottom flask equipped with a mechanical
s’iir’rer, thermocouple, and reflux condenser, was charged 200 g of Compound A
neutral form monohydrate, 2.2 L of n-propanol and 2.0 L of water. The suspension
was agitated and heated up to 70°C to dissolve all solids. The solution was then
cooled to 60°C and Form IV seeds were charged (about 0.5 g). The mixiure was
stirred at ra temperature between 58 and 60°C for 4 hours while allqwing the product to
~ precipitate. The mixture was thén cooled to 50°C over one hour and agitated at this
temperature over night. The batch was further cooled 1o a temperature between 5
and 10°C over three hours. The product was collected by filtration and dried in a
vacuum oven at 50°C for 10 hours. The recovery was 180.4 g (90.2%). The PXRD
analysis is displayed in FIG. 4 ahd shows pure Form IV crystals.



pol'ynmorph refers to the physical state of said pol ynorph after being

obtained froma purification process or processes described herein or well
known tﬁftﬂlﬁ ﬁi | led artisan, in sufficient purity to be characterizable by i
st andar & % ?@ *al techni ques described herein or wlGTUSIRAP3G4t he |
skilled artisan. Purified forns of the crystalline polynorph Fornms /-1V of |
t he monohydrate of Conpound A are suBStantially free of chem cal

i mpurities. Pharmaceutical Conpositions For preparing pharmaceuti cal
conpositions fromthe pol ynorphs described by this invention, inert,
pharmaceutically acceptable carriers can be either solid or liquid. Solid

f orm prepa ' ' , e ] nyl es.. capsul es,
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about Compoandb®uted disties eRiing aidtealiczer Aibiraatly I bhmbRows) FekmaLM ers are
known in the art, e. magnesi um car bonat e, nmagnesi um stearate, talc,

re,. g.,
sugar 02Ny eembiwtiondpeeos, powders, cachets and capsul es can be used as
solid dosage forns suitable for oral admnistration. Exanples of
pharmaceutically acceptable carriers and nethods of nanufacture for various

corrpopb%lhmghmi%@e found in A. Gennaro (ed.), Rem ngton's WD 2005/ 075447
PCT/ US200 30 Pharnmaceutical Sciences, 18th Edition, (1990), Mack

0
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Li quid form preparations may al so include soluti'ons for intranasal
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about 2% w/w of chemical impurities, and even more preferably, less than or equal to

about 1% w/w of chemical impurities. The term "purified” or "in purified form" for a

polymorph refers to the physical state of said polymorph after being obtained from a

purification process or processes described herein or well known to the skilled artisan,

in sufficient purity to be characterizable by standard analyt'ical techniques described

herein or well known 1o the skilled artisan. Purified forms of the crystalline polymorph

Forms I-1V of the monohydrate of Compound Aare substantially free of chemical

impurities.

Pharmaceutical Compositions

For preparing pharmaceutical compositidns'from the polymorphs described by
this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.
Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may be comprised of from about
5 to about 95 percent active ingredient. Suitable solid carriers are known in the art,
e.g., magnesium carbonate, magnesium stearate, talc, sugar or lactose. Tablets,
powderé, cachets and capsules can be used as solid dosage forms suitable for oral
administration. Examples of pharmaceutically acceptable carriers and methods of
manufacture for various compositions may be found in A. Gennaro (ed.), Remington’s



shortly before use, to liquid formpreparations for either oral or
parenteral admnistration. Such liquid forns include solutions, suspensions
and enu%%ns. :H%e i nventive polynorphs may al so be deliverabl e

transde PIV754%e transdermal conposition can take BS&/FRIIH8HIEr eans,

| oti ons, aerosols and/or enulsions and can be included in a transdernal
patch of the matrix or reservoir typg8) as are conventional in the art for
this purpose. In sone enbodi nents, the inventive pol ynorph is adm nistered
orally. In sonme enbodi nents, the pharmaceutical preparation is in a unit
dosage form In such form the preparation is subdivided into suitably

si zed ' LA (o o] 2 L1 t tive conponent,
e,g_,PQ%h%? eC??@gaghﬁﬁﬁJ@?Ufﬁﬁﬁﬁbﬁgbﬁiﬂ%&@g@ﬁ?%ﬁﬁ@%?%%gg&ﬂ sages The
quant Péyngyfiveaial ve conpound in a unit dose of preparation may be varied or
adj usted from about 0.01 ng to about 1000 ny, preferably from about 0.01 ny
to about Hguidigrmrippaistiens ingige selulrasauspensgienagndemulsinss@s ay, and

oar i 24P g be hPRA R aler of wHet B e ey BB 3b bR el cpendi ng
upon jhfeetion@rideltRnt of swidotéhersRaid GRcifre fdiheras syigibhy, fispbRsiofeBAGt | on
being treated. Determ nation of the WO 20051075447 PCT/ US2005/ 003414 31

pr opeeMillsionge kigyidfermmseparaians may also énalude solutipes fenintranased skill of the
art. %ﬁ@'”&%&ﬂv ni ence, the total dosage may be divided and admi nistered in
porti 195" t he day as required. The amount and frequency of

admi ni st r ahbIBOPprepaeaticheRiiagie R itheatich Al induda @ ions @d solids in
pharmaceutically acceptable salts thereof will be regulated according to the

j udgneewdet forme whichemay g ioicombinaliorowilk idehiarmaosutinaliyaecaspiabie catier., _
Croardift Bl BorBrodsi g einOeflEage " cgi men for oral adm i Stration’
can range Akerméelbded afe 84lid form preparations that are intended to be converted,
shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.
The inventive polymorphs may also be deliverable transdermally. The
transdermal composition can take the form of creams, lotions, aerosols and/or
emulsions and can be included in a transdermal patch of the matrix or reservoir type
as are conventional in the art for this purpose.
In some embodiments, the inventive polymorph is administered orally.
In some embodiments, the pharmaéeutical preparation is in a unit dosage form.
In such form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to achisve
the desired purpose.

Dosages

The quantity of active compound in a unit dose of preparation may be varied or
adjusted from about 0.01 mg to about 1000 mg, preferably from about 0.01 mg o
about 750 mg, more preferably from about 0.01 mg to about 500 mg, and most
preferably from about 0.01 mg to about 250 mg, according fo the particulaf
application.

The actual dosage employed may be varied depending upon the requirements
of the patient and the severity of the condition being treated. Determination of the




ng/ day to about 4000 ng/day, in one to four divided doses. Co-Formulations
In sonme enbodi nents of the treatnment of cancer, at |east one of the

pol ym)rﬁ]hs di scl osed herein is admnistered in conbination with one of the
fol 1 owi B 2853 opl asti ¢ agents: gencitabine, paclit &%A/URHH8H414) ) |

5-Fl uorourcil (5-FU), cyclophospham de (Cytoxan(r)), tenozol om de, or
Vincristine. Classes of conpounds thgt can be used as the chenot herapeutic
agent (antineoplastic agent) include: alkylating agents, anti netabolites,
natural products and their derivatives, hornmones and steroids (including
synt heti c anal ogs), and synt hetics. Exanples of conpounds within these
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‘avai Imgldayats MéDO@}nga{ddy,| in ahestorfotedivided dnﬂe@ detail below in the
subsection entitled "M crotubule Affecting Agents"”), Mthranycin,
‘Deoxyco-fornycin, Mtonycin-C, L-Asparagi nase, Interferons (especially
| FN- a@o_plgtrﬁmwﬁg and Teni posi de. Hornones and steroids (including
syntHetiT anal ogs): 1 7a-Ethinylestradiol,

In some embodiments of the trealment of cancer, at least one of the

polymorphs disclosed herein is administered in combination with one of the following
antineoplastic agents: gemcitabine, paclitaxel (Taxol®), 5-Fiuorourcil (5-FU), |
cyclophosphamide {Cytoxan®), temozolomide, or Vincristine.

Classes of compounds that can be used as the chemotherapeutic agent
(antineoplastic agent) include: alkylating agents, antimetabolites, natural products and
their derivatives, hormones and steroids (including synthetic analogs), and synthetics.
Examples of compounds within these classes are given below.

Alkylating agents (including nitrogen mustards, ethylenimine derivatives, alkyl
sulfonates, nitrosoureas and triazenes): Uracil mustard, Chiormethine,
Cyclophosphamide (Cytoxan®), lfosfamide, Melphalan, Chlorambucil, Pipobroman,
Triethylene-melamine, Triethylenethiophosphoramine, Busulfan, Carmustine,
Lomustine, Streptozocin, Dacarbazine, and Temozolomide.

Antimetabolites (including folic acid antagonists, pyrimidine analogs, purine
analogs and adenosine deaminase inhibitors): Methotrexate, 5-Fluorourabi!,
Floxuridine, Cytarabine, 6-Mercaptoputine, 8-Thioguanine, Fludarabine phosphate,
Pentostatine, and Gemcitabine.

Natural ;iroducts and their derivatives (including vinca alkaloids, antitumor
antibiotics, enzymes, lymphokines and spipodophyliotoxins): Vinblastine, Vincristihe,
VindeSine, Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, |



D ethyl stil bestrol, Testosterone, Prednisone, Fluoxynesterone,

Dr onpst anol one  propi onate, Testol actone, Megestrol acetate, Tanoxifen,

Met h- vyl prz}rﬁ%sol one, Methyl- testosterone, Prednisolone, Triantinolone,

Chi or ot r VRSN EM Ty dr oxypr ogest er one,  Ami nogl ut et hi mPGa/USRUSOIMIL i ne,

Medr oxypr ogest er oneacetate, Leuprolide, Flutam de, Torem fene, Zol adex.
Synthetics (including inorganic con@Zzxes such as pl ati num coordi nati on
conpl exes): Cisplatin, Carboplatin, Hydroxyurea, Anmsacrine, Procarbazine,
Mtotane, Mtoxantrone, Levam sole, and Hexanet hyl nmel am ne. Methods for the
safe and effective adm ni stration of nost of these chenot herapeutic agents
are own.to th | in the art-.In additio 8l ni, tratlonls
descrtmicn nadtel fasifbr RuedfuRitap Avabls ol texd e iBpuBean o
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Ref erence” (PDR), e.g. edition di cal Econom cs , Montval e,
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referERI e) lEfiher anoth r enbodi nent, the present invention provides a
met hd ANGR ﬁiﬁg Bnpri sing adm ni stering, concurrently or
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~ Anot @ét@fﬁtﬂb#@ﬁf@ﬁﬁeﬂtoétbmneﬂﬁédn@bne SFldomﬂégérdrﬁeammmbbmhdwﬁ@t i ng
cancer, onprising adm nistering to a_patient in need t hereof, concurrent!| y
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mtosis, I having an anti-mtotic effect, by affecting m crotubule WO
ZOOSIHG@MQGPETE oufeoes £0B8exa 33 formation and/ or action. Such agents can

be, for i @ﬁﬁ&%s_(fﬂc?uéﬁﬁa%rﬁaﬁfcaégr}\ﬁ@(é@such as platinum coordination

complexes): Cisplatin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane,

Mitoxantrone, Levamisole, and Hexamethylmelamine.

Methods for the safe and effective administration of most of these
chemotherapeutic agents are known to those skille'd in the art- In addition, their
administration is described in the standard literature. For exarnplé, the administration
of many of the chemotherapeutic agents is described in the “Physicians’ Desk
Reference” (PDRY), e.g., 2002 edition (Medical Economics Cormnpany, Montvale, NJ

- 07645-1742, USA); the disclosure of which is incorporated he rein by reference
thereto. ' o

In another embodiment, the present invention provides a method of ireating
cancer, comprising administering, concurrently or sequentially-, an effective amount of
at least one of the polymorphs disclosed herein and a microtu bule affecting agent e.g.,
paclitaxel.

Ancther embodiment of the invention is directed to a m ethod treating cancer,
comprising administering to a patient in need thereof, concurrently or sequentially, a
therapeutically effective amount of (a) at least one of the polyrmorphs disclosed herein,
and (b) an antineoplastic agent, microtubule affecting agent ox anti-angiogenesis
agent. |

As used herein, a microtubule affecting agent is a compound that interferes
with cellular mitosis, /.., having an anti-mitotic effeét, by affec-ting microtubule



agents or agents that disrupt mcrotubule formation. M crotubule affecting
agents useful in the invention are well known to those of skill in the art
and include, but are not limted to allocol chicine (NSC 406042),

Hal i cho | C 609395), col chicine (NSC 757), colchicine derivatives
(e.qg., &g@[{aﬁ@éﬁ , dolastatin 10 (NSC 376128), mayt af&IAE2PNEE3443g53) |
rhizoxin (NSC 332598), paclitaxel (Taxol(r), NSC 125973), Taxol (r)
derivatives (e.g., derivatives (e.g.33 NSC 608832), thiocolchicine (NSC
361792), trityl cysteine (NSC 83265), vinblastine sulfate (NSC 49842),
vincristine sulfate (NSC 67574), epothilone A epothilone, and

di scodernolide (see Service, (1996) Science, 274:2009) estranustine,
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Muhl radt (199 Cancer Res. 57:3344- 3346; N colaou (1997) Nature
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anal ogues. Paclitaxel and its derivatives are avail rcially. In.
addi t B34 0)ndolastidinolO (NKC 18y 6128),imayansinadNS&E 1 58358), rhizoxindNSCes and
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5,_468Ng’g;g?0§5§ 2l hickichibing 3N d61 02} Bit 2 steing (NSC0aoes) Nibipgie |
5, 2965uWag (NSO 49842 cvihcdstineysulidhe (N8CH 75740 épathidrie As epstiiloheyanch refers

to the d { ial l, ' - NSC nunber: 125973).
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reorgani ze Into the proper structures tor mtosis. the many avail abl e
chenopaient|ifecaturs, ¢eege,g. pRalinskif€97h ds CaérBai.at 130558064 sPahda §1887)of its
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3346; Nicolaou (1997) Nature 387:268-272; Vasquez (1997) Mol. Biol. Cell. 8:973-
© 985; Panda (1998) J. Biol. Chem. 271:29807-29812. |

In some embodiments, the agents are compounds with paclitaxel-like activity.
These include, but are not limited to paclitaxel and paclitaxel derivatives (paclitaxel-
like compounds) and analogues, Paclitaxel and its derivatives are available
commercially. In addition, methods of making paclitaxel and paclitaxel derivaiives and
analogues are well known to those of skill in the art (see, e.g., U.S. Patent Nos:
5,569,729; 5,565,478, 5,530,020; 5,527,924; 5,508,447; 5,489,589; 5,488,116;
5,484,809; 5,478,854; 5,478,736; 5,475,120; 5;468,769; 5,461,169; 5,440,057;
5,422,364: 5,411,984; 5,405,972; and 5,296,506).

More specifically, the term “paclitaxel” as used herein refers to the drug
commercially available as Taxol® (NSC number: 125973). Taxo!® inhibits eukaryotic
'cei'i replication by enhancing polymerization of tubulin moieties into stabilized
microtubule bundles that are unable fo reorganize into the proper structures for
mitosis. Of the many available chemotherapeutic drugs, paclitaxel has generated
interest because of its efficacy in clinical trials against drug-refractory tumors,
including ovarian and mammary gland tumors (Hawkins (1992) Oncology, 6: 17-23,



WO 2005/ 075447 PCT/ US2005/ 003414 34 Horwitz (1992) Trends Pharmacol. Sci.
13: 134-146, Rowi nsky (1990) J. Natl. Canc. Inst. 82: 1247-1259).

Addi ti on ' ule affecting agents can be assesse Sj ne of many,
such assgbggbﬁ@&%wfn the art, e.g., a sem autonmated asgggwﬂﬁﬁ@ﬁmﬁﬂ%sures t he
tubul i n-pol ymeri zing activity of paclitaxel analogs in conbination with a
cellular assay to neasure the potentB&l of these compounds to block cells
in mtosis (see Lopes (1997) Cancer Chenother. Pharmacol . 41:37-47).

Generally, activity of a test conpound is determ ned by contacting a cell
with that conpound and determ ning whether or not the cell cycle is
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di sr uptnsin82if124q-t269)spi ndl e formation. Cells in which mtosis is

I nterrupted may. be characterized by altered norphol ogy (e.g., mcrotubule
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from I tuteulinSplymerzing activieedf padlitaxd iabialdge!n @onminbiidewith iaveliare/sekayf or
altered cellular norphology, in particular.for mcrotubule conpaction. In

vi vo wr@@ﬁurfgthﬁpq&@atlaliﬁéhe%@mmgoummw@gk@sﬂstrhsh‘roslé (pee LopAEd usi ng

nude m | BEFJiI ld-s tailed protocols for this
scr__eem(flggb7%t¢%@£}ggrﬁeé}ﬁ(gﬁéd [ %ﬁ%"%ﬁf%iﬁT '1995) Lab. Anim Sci., 45(2);
145-150. O Izrinemaiy) edivif ofsc teat abigotndne dettindingd deToniiiag bl oditwitier e wel |
known to those of skill in_the art. Typically such assays I nvolve assays

for i naicompeusrd and delermining whstararichifte 6ell ayelads disninied.As payticular, |
ol co. 104 MEEHRoRbEs HERE VeBl: SBh (FBEBLGnaY 6 TRERRAEN, Mes T n vitro
and i ndigrygticrssiome thimﬁm]m_am evy.| dlisr '@hidfencﬁind_l bsixdrciormbtion. elisods for
the safe and effective admnistration of the above-nentioned
in which mitosis is interrupted may be characterized by altered morphology (e.g.,
microtubuie compaction, increased chromosome number, etc.). |
Compounds with possible tubulin polymerization activity can be screened in |
vitro. In a preferred embodiment, the compounds are screened against cultured
WR21 cells (derived from line 69-2 wap-ras mice) for inhibition of proliferation and/or
for altered cellular morphology, in particular for microtubule compaction. In vivo
screening of positive-testing compounds can then be performed using nude mice
bearing the WR21 tumor cells. Detailed protocols for this screening method are
described by Porter (1995) Lab. Anim. Sci., 45(2):145-150.
Other methods of screening compounds for desired activity are well known to
those of skill in the art. Typically such assays involve assays for inhibition of
microtubule aésembly and/br disassembly. Assays for microtubule assembly are
desctibed, for example, by Gaskin et al. (1974) J. Molec. Biol., 89: 737-758. U.S.
Patent No. 5,569,720 also provides in vitro and in vivo assays for compounds with
paclitaxel-like activity.
Methods for the safe and eifective administration of the above-mentioned
microtubule affecting agents are known to those skilled in the art. In addition, their
administration is described in the standard literature. For example, the administration
of many of the chemotherapeutic agents is described in the ;‘Physicians’ Desk

Reference” (PDRY), e.g., 1996 edition (Medical Economics Company, Monivale, NJ



m crotubul e affecting agents are known to those skilled in the art. In
addition, their admnistration is described in the standard literature. For
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(Medi cal Econom cs Conpany, Montvale, NJ WO 2005/ 075447 PCT/ US2005/ 003414
35 07645-1742, USA); the disclosure & which is incorporated herein by
reference thereto. The amount and frequency of adm nistration of the
i nventive pol ynorphs and the chenotherapeutic agents and/or radiation
therapy will be regulated according to the judgnent of the attending
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r egi meheto.t he i nventive pol ynorphs can be oral administration of from10 ng
to 2000 ny/day, preferably 10 to, 1000 ng/day, nore preferably 50 to 600

ng/ day, i n ThE@mpunt ang regeencey eiadminigsatignal dae inyssdiye polymprghbk angnor

r owm I ] ; o Jr ' three
out ot S EsraRaS Ao RS epcl it AqiatBiIndRRS i beTooh BREF ittty
r adi atthe judgmasrtyf tisa attbrdiadrlinicidre(piysicikay onsi@ring suckrfagers as agept ocol s
well known in the art. It will be apparent to those skilled in the art that
the ad@ngitionand gze of theneatiand asiwell ap saveidy & éir diseasebeingdirealedn A t her apy

b . _ e ; . _ ¢
ot ne SRR IER R P S DGR LB sk ER Rt seleh e uBRE i ”
Al so, tbr2008cngdagNseiovably 1o kooOveiiday,ahotehgretdrablyeB0 & 600 mditay,tihe
therapeutic protocols gﬁ. g.,.. dosage anobunts and tinmes of adm nistration)
can bdwpdeifewr (preforably Byo) ¢uidegsiasesdto Rippledurgongrawib. dafermitient hedapy

h : . . : g h
bat 1 oneo-up EBk But bt firee WUShAER TRl ot G witho FHagpleile uithi. 1C
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therapy can be varied depending on the disease being treated and the known effecis
of the chemotherapeutic agent and/or radiation therapy on that disease. Also, in
accordance with the knowledge of the skilled clinician, the therapeutic prdtocols (e.g.,
dosage amounts and times of administration) can be varied in view of the observed
effects of the administered therapeutic agenis (i.e., antineoplastic agent or radiation)
on the patient, .and in view of the observed responses of the disease to the |
administered therapeutic agents. |

In the methods of this invention, the inventive polymoarph is administered .
concurrently or sequentially with a chemotherapeutic agent and/or radiation. Thus, it
is not necessary that, for example; the chemotherapeutic agent and the inventive
polymorph, or the radiation and the inventive polymorph, should be administered
simultaneously or essentially simultaneously. The advantage of a simultaneous or
essentially simultaneous administration is well within the determination of the skilled
clinician.

Also, in general, the inventive polymorph and the chemotherapeutic agent do
not have to be administered in the same pharmaceutical composition, and may,
because bf different physical and chemical characteristics, have to be administered by
different routes. For example, the inventive .polyrhorph may be administered orally to



pol ynorph, or the radiation and the inventive pol ynorph, should be
adm ni stered sinultaneously or essentially sinultaneously. The advant age of
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the determnation of the skilled clinician. Also, in i nventive
pol ynmor ph and the chenot herapeutic agent do not have to be adm nistered in
t he sanme pharmaceutical conposition, 3hd may, because of different physical
and chem cal characteristics, have to be adm nistered by different routes.
For exanple, the inventive. pol ynorph nmay be adninistered orally to WO

2005/ 075447 PCT/ US2005/ 003414 36 generate and mai ntain good bl ood | evel s

ther eofendatd infl aiRBATEL6E LIRRHEVEISIRERT, Wil B allhohetdidiic agent

i ntravenously. The determ nation of the no of adm nistration

advi sabiayihe/admiristered miraxenowsly wiaealepermsinalien of the imedsaiadptinisiratient i cal
conposition, is wel i thin the know edge of the skilled clinician  The

o T it B adisdBlie ot Ak Atnanaguamstig, RohSams PURRAGRREE ol o known
in the i i e S5 .gHosage, nodes of
L i o8bosiBA, felyRArwitRAAS @gﬁngﬁfg{q?%k@gn&ﬁe@odmiéé t'ﬂy the skilled
cl i ni caaminiSiatiqracan bensade hotardingftoastablisbatipretosols/knowrhin thedart, and

cheno-t herapeuti c agent, and/.or. radiation will depepd upqgn the di agnosis of
Che. 2t INEPRESS Hpef dranbs GRAOETEREs. 150 daradh, BR0Ehar SUIIRIPTANd he pat i ent
and { nfm@RRYORFifialioR BATBRIMBARLA®Y the ERAehIARIAY e POl ymorph, and

chenot herapeut’i ¢ agent and/or radiatifon may be adm ni stered concurrently
(e.g., si rru]l'herpadr‘mjlamcmn'smot a@ir}vlﬁnﬁw(;pblympbsayd cherrrloia-imierapadiie augm};m

t reat nen rot.ogol ) .or sequenti , ~dependi ng upon t nat ure of the

br o 1 anden vaiariae pdegertt Sovniha Jaohets be tRaleRInARYSATS R MeTe hoi ce
of  ch . W hal 7 a n

conj ung@yﬁ@w bgmmfﬂwa a S|ﬁgﬁr{é%ﬂpg’%%@m&gﬁ?oco:rg‘bﬁm{@#‘qﬁ% I nventive
pol ynor ph. Theftimentive gotymerpbo Bpndehpmotlkerdpebtc agjenbauhd/on ppedidtion aggrite and/ or

o mul t AU BoRATTRRY; (4 €1 SmuIBERIS SR A ST AR CH v EhiDent  ve
POl y MOfiRlls 538 YrddiBe it SIEROAYTY GPSetucniid®f Mepending upon the nature of the

proliferative disease, the condition of the patient, and the actual choice of

chemotherapeutic agent and/or radiation to be administered in conjunction (J.e., within

a single treatment protocol) with the inventive polymorph.

If the inventive polymorph, and the chemotherapeutic agent and/or radiation
are not administered simultaneously or essentially simultaneously, then the initial
order of administration of the inventive polymorph, and the chemotherapeutic agent
and/or radiation, may not be fmportant. Thus, the inventive polymorph may be
administered first, followed by the administration of the chemothérapeutic agent
and/or radiation; or the chemo-therapeutic agerit and/or radiation may be administered

first, followed by the adminisiration of the inventive polymorph. This alternate
administration may be repeated during a single treatment protocol. The determination
of the order of administration, and the number of repetitions of adminisiration of each
therapeu_tid agent during a treatment protocol, is well within the knowledge of the
skilled physician after evaluation of the disease being treated and the condition of the
patient. |

For example, the chemotherapeutic agent and/or radiation may be
administered first,,especially'if it is a cytotoxic agent, and then the treatment continued
with the administration of the inventive polymorph followed, where determined



and/or radiation, may not be inportant. Thus, the inventive pol ynorph may be
adm ni stered first, followed by the adm nistrati on of the chenotherapeutic
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be adnlnlstere irst, followed by the admi nistration tive

pol ynmor ph. This alternate adm nistration may be repeated during a single
treat ment protocol. The deternination37of the order of adninistration, and

t he nunber of repetitions of adm nistration of each therapeutic agent
during a treatnent protocol, is well within the know edge of the skilled
physi cian after evaluation of the disease being treated and the condition of
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respiratory viruses, herpes viruses, hepatitis viruses, HIV, Kaposi's sarcoma
associated virus, meningitis, cystic fibrosis, pre-term labor, cough, pruritis, multi-organ
dysfunction, trauma, strains, sprains, contusions, psoriaiic arthritis, herpes,
encephalitis, CNS vasculitis, traumatic brain injury, CNS tumors, subarachnoid
hemorrhage, post surgical trauma, interstitial pneumonitis, hypersensitivity, crystal
induced arthritis, acute and chronic pancreaiitis, acute alcoholic hepatitis, necrotizing
enterocolitis, chronic sinusitis, angiogenic ocular disease, ocular inflammation,
retinopathy of prematurity, diabetic retinopathy, macular degeneration with the wet
type preferred and corneal neovascularization, polymyositis, vasculitis, acne, gastric
‘and duodenal ulcers, celiac disease, esophagitis, glossitis, airflow obstfuctidn, airway
hyperresponsiveness, bronchiectasis, bronchiolitis, brdnchiolitis obliterans, chronic
bronchitis, cor pulmonae, cough, dyspnea, emphysema, hypercapnea, hyperinflation,
hypoxemia, hyperoxia-induced inflammations, hypoxia, surgical lung volume
reduction, pulmonary fibrosis, pulmonary hypertension, right ventricular hypertrophy,
peritonitis associated with continuous ambulatory peritoneal dialysis (CAPD),
granulocytic ehrlichiosis, sarcoidosis, small airway disease, ventilation-perfusion
mismatching, wheeze, colds, gout, alcoholic liver disease, lupus, burn therapy,
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preferred and corneal neovascul arization, polymyositis, vasculitis, acne,
gastric and duodenal ulcers, celiac disease, esophagitis, glossitis,
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del ayewsteoarthritis, multiple sclerosis, restinosis, angiogenesis, osteoporosis, gingivitis,
respiratory viruses, herpes viruses, hepatitis viruses, HIV, Kaposi's sarcoma
associated virus (i.e., Kaposi’s sarcoma), meningitis, cystic fibrosis, pre-term labor,
cough, pruritis, multi-organ dysfunction, trauma, strains, sprains, contusions, psoriatic
arthritis, herpes, encephalitis, CNS vasculitis, traumatic brain injury, CNS tumors,
subarachnoid hemorrhage, post surgical trauma, interstitial pneumonitis,
hypersensitivity, crystal induced arthritis, acute pancreatitis, chronic pancreatitis, acute
alcoholic hepatitis, necrotizing enterocolitis, chronic sinusitis, angiogenic ocular
disease, ocular inflammation, retinopathy of prematurity, diabetic retinopathy, macular
degeneration with the wet type preferred, corneal neovascularization, polymyositis,
vasculitis, acne, gastric ulcers, duodenal ulcers, celiac disease, esophagitis, glossitis,
airflow obstruction, airway hyperresponsiveness (i.e., airway hyperreactivity),
bronchiectasis, bronchiolitis, bronchiolitis obliterans, chronic bronchitis, cor pulmonae,
dyspnea, emphysema, hypercapnea, hyperinflation, hypoxemia, hyperoxia-induced
inflammations, hypoxia, surgical lung volume reduction, pulmonary fibrosis, pulmonary
‘hypertension, right ventricular hypertrophy, peritonitis associated with qontinuous
ambulatory peritoneal dialysis (CAPD), granulocytic ehtlichiosis, sarcoidosis, smali
| airway disease, ventilation-perfusion mismatching, wheéze, colds, gout, alcoholic liver
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bronchiolitis, bronchiolitis obliterans syndrome, bullous pemphigoid, bum therapy {i.e.,
the treaiment of bumns), cancer, cerebral ischemia, cardiac ischemia, chronic allografi
rejection, chronic allograft vasculopathy, chronic bronchitis, chronic inflammatory
demyeljnating polyneuropathy, chronic sinusitis, cirrhosis, CNS vasculitis, COPD, Cor
pneumoniae, Crohn’s disease, cryoglobulinemia, crystal-induced arthritis, delayed-
type hypersensitivity reactions, dermatomyositis, diabetes, diabetic retinopathy, drug-
induced autoimmunity, dyspnea, emphysema, epidermolysis bullosa acquisita,
endometriosis, fibrotic diseases, gastritis, glomerulonephritis, Goodpasture’s
syndrome, graft vs host disease, Graves’ disease, Guilain-Barre disease, Hashimoio’s
thyroiditis, hepatitis-associated autoimmunity, HIV-related autoimmune syndromes
and hemaiologic disorders, hyperoxia-induced inflammation, hypercapnea,
hyperinflation, hypophytis, hypoxia, idiopathic thrombocytic pupura, inflammatory
bowel diseases, interstitial cystitis, intersiitial pneumonitis, juvenile arthritis,
Langérhans’ cell histiocytitis, lichen planus, metal-induced autoimmunity, multiple
sclerosis, myasthenia gravis, myelodysplastic syndromnies, myocarditis including viral
myocarditis, myositis, neuropathies (including, for example, IgA heuropathy,
membranous neuropathy and idiopathic neuropathy), nephritic syndrome, ocular



syndronme, adult respiratory disease, airway hyperreactivity, aIIergic
contact dermatitis, allergic rhinitis, alopecia areata, alzheimer's

di sease ﬁ enlc ocul ar di sease, anti phospholipid ndrones, apl astic
aneni a, “5%% it heroscl erosis, atopic dermatitis, ﬁﬁﬂﬁﬁﬂﬁﬁ@iﬂéafness

(1 ncl udi ng, for exanpl e, Meniere's disease), autoinmune henolytic
syndrones, autoi nmune hepatitis, autdDmune neuropathy, autoi mune ovari an
failure, autoimune orchitis, autoimmune thronbocytopenia, bronchiolitis,
bronchiolitis obliterans syndrone, bullous penphigoid, burn therapy (i.e.,
the treatnment of burns), cancer, cerebral ischem a, cardiac ischem a,
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GoodpMynaad’s pf@f@dﬁm Ryiel’s syadioms, I%m@anjﬁmmn&iﬁea&mdoms
Qul l ain-Barre di sease, Hashinoto's thyroiditis atitis-associated
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Langerhans' cell histiocytitis, lichen planus, netal-induced aut0|nnun|ty,
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inflanmation, opti¢c neuritis, osteoarthritis, pancreatjtis, paroxy smal
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post- autoi munity, pulnonary fibrosis, primary biliary

ci rrh SI S, IJgsorl asis, pruritis, rheumatoid arthriti s, reactive arthritis,
ankyl osi ng Tmmdehtlcbm alsopsrovidatiecmatiidt oft treating a chemokine mediated

disease or condition in a patient in need of such treaiment comprising administering to

said patient at least one (usually 1) inventive polymorph, in combination with at least
one (usually 1) other medicament (e.g., a drug, agent or therapeutic) selected from
the group consisting of: '

a) disease modifying antirheumatic drugs;

| b) nonsteroidal anitinflammatory drugs;

¢) COX-2 selective inhibitors;

d)  COX-1inhibitors; |

e) immunosuppressives;

1) steroids;

g) = biological response modifiers; and

h} | other anti-inflammatory agents or therapeutics useful for the

treatment of chemokine mediated diseases.

- The above-listed medicaments can be used in conjunction with at least one
inventive polymorph in the treatiment of pain.



Raynaud' s phenonenon, Reiter's syndrone, ischema injury, restenosis,

sarcoi dosis, scieritis, scleroderma, secondary hematol ogic manifestation of
aut oi mmune di seases (such as, for exanple, anem as), silicone inplant
associ at‘gg W YrHiune di sease, Sjogren's syndrone, syEFWﬁ%‘)"ﬁfG@%

eryt hemat osus, thronbocytopenia, thronbosis, transverse nyelitis,

t ubul oi nt er st i tial nephritis, ulcerat4tve colitis, uveitis, vascul i tis and
vasculitis syndrones (such as, for exanple, giant cell arteritis, Behcet's
di sease and Wegener's granul omatosis), and vitiligo in a patient in need of
such treatnment conprising adnmnistering to said patient an effective anmount

f at | t t hod
of treati ng 1o ENEREEN cieE prhes R ittnod B kM H iAo gt fE8* T need
of SU@OPEE@‘Sﬂ‘Bﬂa m@y@ﬁo ﬁbmlsamrpasubﬁrmrrmécpof SEittredtinetn coftiprisiigpt  one
(usual | F\; 1) inventive polyno In_conbination with at |east one (usually

1) ot Iﬂ@dﬁemﬁém@@a@emat raeeumlmeftactwmmmfa; legst @aeed from the
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response nodifiers; and other anti-inflanmatory agents or therapeutics
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s AN N e o B W,
o, THERONSE, Bl rBRe SOE RSl pEepgerg et cess (o o
conrp’r iMiyinhibitors, phosphollpase A2 inhibitors, phospholipase D inhibitors, histamine H1

antagonists, histamine H3 antagonists, dopamine agonists, adenocsine A2 agonists,

NK1 and NK2 antagonists, GABA-b agonists, nociceptin agonists, expectorants,

mucolytic agents, decongestants, antioxidants, anti-IL-8 anti-bodies, anti-1L-5

antibodies, anti-IgE antibodies, anti-TNF antibodies, 1L-10, adhesion molecule

inhibitors, and growth hormones.

This invention also provides a method of treating multiple sclerosis in a patient
in need of such treatment comprising administering to said patient, a therapeutically -
effective amount of at least one (usually 1) inventive polymorph, in combination with at
least one compound selected from the group Consisting of glatiramer acetate,
glucocorticoids, methotrexate, azothioprine, mitoxantrone, chemokine inhibitors, and
CB2-selective agents.

This invention also provides a method of treating multiple sclerosis in a patient
in need of such treatment comprising administering to said patient a therapeutically
effective amount of at least. one (usually 1) inventive polymorph, in combination with at
least one compound selected from the group conéisting of. methotrexate, cyclosporin,
leflunimide, sulfasalazine, f-methasone, B-interferon, glatiramer acetate, and
prednisone,

This invention also provides a method of treating rheumatoid arthritis in a
patient in need of such treatment comprising administering to said patient a
therapeutically éffective amount of at least one (usually one) inventive polymorph.

Altematively, such treatment may further comprise administering to said patient
a therapeutically effective amount of at least one compound selected from the group



admnistering to said patient a therapeutically effective anount of at |east
one inventive polynorph in conbination with at |east one (usually 1)

conmpoun fromthe group consisting of: glucocorticoids,
5-11i pox%é%h@g&?%ﬂl bitors, 0-2 adrenoceptor agonists, PRESSHOFATLAL

ant agoni sts, nuscarinic NB ant agoni sts, nuscarinic VR agoni sts, NK3

ant agoni sts, LTB4 antagonists, cystei4®l |eukotriene antagonists,

bronchodi | ators, PDE4 inhibitors, PDE inhibitors, elastase inhibitors, MW
i nhi bitors, phospholipase A2 inhibitors, phospholipase D inhibitors, '

hi stam ne HL antagoni sts, histam ne H3 antagoni sts, dopam ne agoni sts,

adenosigizida aﬁgqf@gtémm%sa?@t)d\{gﬁgﬁ@ﬁ?gm%ﬂ%hgg@g \Pesa(%a"ﬂl sts, nociceptin

agoni st's, exgect or ant s it i oxi dant s,

anti - Irhemwm(a’féqw::mpoan,t lefllhintide antlisulfdsalazinet stetcids papi, bodi es, anti- TNF
anti bodi es, 1L-10, adhesion nolecule inhibitors, and growth hornones. This

i nventhalamethasanee ¢pHisons anst daraethasene), R@Ed}(tﬂmblbféca@h$§|ﬂ:sal n a pat i ent

i n nee L 1. S5 d isterin

t her ancunpeditts) MPABRBRG BpDHERiES Sl BRI B 52 Bplacien: e
pol ynopRbitofd) aﬁarmh@ﬁélaggey\bf Coripouhd@Ridicied FSHRE WAtmehest m@umaqaidt he
group consi sti ng of glatiramer acetate, glucocorticoids, nethotrexate,

azot hlafﬁ’lrltﬁe m toxantrone, chenokine inhibitors, and CB2-selective agents.

Thi's invent | s rreth It| sclerosis in a
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sel ect
This invention also provides a method of treating psoriasis in a patient in need

of such treatment comprising administering to said patient a .thereapeutibally effective
amount of at least one {usually 1) inventive polmorph, in combination with at least one
compound selected from the group consisting of immunosuppressives (e.g.,
methotrexate, cyclosporin, leflunimide and sulfasalazine), steroids (e.g., f-methasone)
and anti-TNF-o compounds (e.g., etonercept and infliximab).

This invention also provides a method of treating COPD in a patient in need of
such treatment comprising administering to said patient a therapeutically effective
amount of at least one (usually one) inventive polymorph.

This invention also provides a method of treating arthritis in a patient in need of
such freatment comprising administering to said patient a the‘rapeuﬁcaily effective
amount of at least one (usually one) inventive polymorph.

This invention also provides a method of treating osteoarthrilis in a patient in
need of such treatment comprising administering to said patient a therapeutically
effective amount of at least one (usually one) inventive polymorph.

In accordance with experience and knowledge, the practicing physician can
modify each protocol for the administration of a component (therapeutic agent-- L.e.,



WO 2005/ 075447 PCT/ 1352005/ 003414 42 consisting of COX-2 inhibitors, COX

inhibitors, |nnunosuppressives (e.g., nmethotrexate, cyclosporin,
| ef | uni @753 fasal azine), steroids (e.g., betanethas ne cortisone
and dexa ne PDE IV inhibitors, anti-TNF-a conp%(al;{ﬂ W“

i nhi bitors, glucocort|00|ds chenoki ne inhibitors, Cl132- sel ecti ve

inhibitors, and ot her classes of conpddnds |nd|cated for the treatnent of

rheumatoid arthritis. This invention also provides a nmethod of treating

stroke and i schema reperfusion injury in a patient in need of such

treatment conprising admnistering to said patient a therapeutically
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suc ment  conprising a steri
a ther@ﬁeuhvermsiswfefe‘e&mme anmount of at |east one (usual I y one) inventive

pol ymorph. This invention al.so provides a nethod of treating osteoarthritis
in a patienfOt }‘ﬁr thadeas showpdn tl‘l‘&@ﬁ%"ﬁ@ﬂg SXSHHHPS PhES RN 'g‘F‘ Cf@ lsai d

pati entyfode? LRBA 1 & sp¥cification and claims expressing quantities of ingredients,
reaction conditions, and so forth, are undersiood as being modified in all instances by
the term “about.” The above description is not intended to detail all modifications and
variations of the invention. It will be appreciated by those skilled in the art that
changes can be made to the embodiments described above without departing from
the inventive concept. lt is understood, therefore, that the invention is not limited to
the particular embodiments described above, but is intended to cover modifications
that are within the spirit and scope of the invention, as defined by the language of the
following claims.



effective anount of at |east one (usually one) inventive polynorph. In
accordance with experience and know edge, the practicing physician can

nodi fy r ol for the adm nistration of a conpopent (therapeutic
agent--e‘?ﬁg‘."’%’“\%ﬂg%05/ 075447 PCT/ US2005/ 003414 43 thepf?Wé#P?/%“%olyrmr ph,
chenot herapeutic agent or radiation) of the treatnent according to the

i ndi vi dual patient's needs, as the tr&htnent proceeds. The attending
clinician, in judging whether treatnment is effective at the dosage

adm nistered, will consider the general well-being of the patient as well as
nore definite signs such as relief of disease-related synptons, inhibition
of tu pqgg | shrinkage of the tunor, or inhibition of
netas?ggngﬁgpgélo tﬁg tunmor can be nmeasured by standard nethods such as
radi o-,l ogi cal_ st.udi es

e.q, I _or l,.sca and sugccessiyve asurement s
can bdused &V5talge Wﬂ@h ré WOWQ@%OEPW“%‘?%@%@ retarded
or even reversed. Relief ofp di sease-rel ated synptons such as pain, and
i nprovenent in oveqral ndﬁn qﬁl al so be used to help judge
ef fectiveness of g i er.i{ hay as shown in the operating exanples or
as ot herw se indf cailed,] al ¥ nubhery U in the specification.and clains
expressing quantiti®s &HiHgreditént s~/ reaction conditions, and so forth,

are understood as being nodified in all instances by the term"about." The
above descnihpgriedn ssidmpulyrnotpmidedidated éom theagoupainkisting iofins and

variations of t invention. It will be appreciated t hose skilled in the
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departing f i i oncept. It is understood, therefore, that the
i nvention ité@?ﬂfew%h%%g\@t e particul ar enbodi nents descri bed above, but

i s i nt endedranm fidhay extvbils a pawidens-ray [tiifraatien pattbrmsubstasiallyithe sachesappe of
the invention, as de%i ned % the language of the followi ng clains. WO
2005/ 07544 NPEAIGEPS08YYDIBA1G 244 WHAT |'S CLAIMED I S:

Form lil that exhibits a powder x-ray diffraction paitern substantially the same
as the pattern shown in FIG 3; and

Form 1V that exhibits a powder x-ray diffraction pattern substantially the same
as the paitern shown in FIG 4.

2. A crystalline polymorph Form [ of a monohydrate of Compound A of the
formula:
o, P

O OH H 'ﬁ/\Ef

that exhibits a powder x-ray diffraction pattern having characteristic peak
locations of 6.612, 8.832, 27.024 and 28.134 degrees 26.

3. The crystalfine polymorph of Claim 2 that exhibits a powder x-ray diffraction
pattern having characteristic peak locations of 6.612, 8.832, 13.268,17.696,
19.492, 20.003, 27.024 and 28.134 degrees 20.



1 A crystalline polynorph of a nonohydrate of Conpound A of the forrmula: OO
r- ~N" O OHHHwerein, said polynorph is selected fromthe group

consi sti . /that exhibits a powder x-ray diffraction pattern
substant?‘g?%]s"?ﬁsgxénarre as the pattern shown in FIG 1; HJ/PRA®WOFUE exnibits

a powder x-ray diffraction pattern substantially the same as the pattern
shown in FIG 2; Form 111 that exhibit#% powder x-ray diffraction pattern
substantially the same as the pattern shown in FIG 3; and Form 1V t hat

exhibits a powder x-ray diffraction pattern substantially the same as the
pattern shown in FIG 4. 2. A crystalline polynorph FormI| of -a nonohydrate

of @”goundTﬁeFHr%étﬁmnemWﬁgﬁhng? (gﬁtiﬁﬁ"i fhat Exfbits! gjaac{(vbt?é[r ﬁge{})l dtktpnpowder

x-ray diffractioh patt aracteristic ocC ons of 6.612,
8.832, 27. Opattamdh2dng Shackeerstic Rak Beafitves of §.56t2) 8.862, pBI2gBPrH6oef C aim 2

that exhibits a powdery-ray diffraction pattern having characteristic peak
| ocat i ons of 761551 4946 25.00% 20646 £ 643, 25650627 056 206 25 1 dewremsa 26, 134
degrees 20. g\o 2005/ 075447 PCT/ US2005/ 003414 45 4.. The crystalline

pol ynor ph o? Caim?2 that exhibits a powder x-ray diffraction pattern

havi ng-characteristic peak | ocations of 6.612, 8.832, 13.268, 17. 696,

17.959, 19.492, 20.003, 20.246, 21.123, 26.580, 27.024 and 28. 134 degrees
5. The crystalline polymorph Form | of Claim 1.

G. A crystalline polymorph Form Il of a monchydrate of Compound A of the

formula;

that exhibits a powder x-ray diffraction pattern having characteristic peak
locations of 9.328, 13.774, 19.78 and 27.305 degrees 260.

7. The crystalline polymotph Form I of Claim 6 that exhibits a powder x-ray
~ diffraction pattem having characteristic peak locations of 9.328, 13.145, 13.774,
15.79, 17.872, 18.748, 19.78 and 27.305 degrees 20,

8. The crystaliine polymorph Form 1 of Claim 6 that exhibits a powder x-ray
diffraction pattern having characteristic peak locations of 8.742, 9.328, 13‘.145,
18.774, 15.79, 17.872, 18.748, 19.263, 19.78, 20.166, 26.648 and 27.305
degrees 26.

9. The crystalline polymorph Form I of Claim 1.

10. A crystalline polymorph Form /il of a monohydrate of Compound A of the
formula:



20. 5. The crystalline polynmorph Forml of Caiml. 6. A crystalline

pol ynorph Form Il of a nonohydrate of Conpound A of the formula: O/O N O
-jr N at exhibits a powder x-ray diffraction pattern having
charactg?|st¢%ﬁ%%2k | ocations of 9.328, 13.774, 19.78 QP@S§W5@%%‘Hegrees
20. 7. The crystalline pol ynorph Form 11 of Claim6 that exhibits a powder
x-ray diffraction pattern having chat@cteristic peak | ocations of 9.328,
13. 145, 13.774, 15.79, 17.872, 18.748, 19.78 and 27.305 degrees 20. 8. The
crystalline pol ynorph Form 11 of Claim 6 that exhibits a powder x-ray
diffraction pattern having characteristic peak |ocations of 8.742, 9. 328,
13. 145, 13.774, 15.79, 170872,018. 748, 19.263, 19.78, 20.166, 26.648 and
27.305 degrees 2(G. 9 C?ﬁzﬁfah i ne polynmorph Form 11 of Claim1l. 10. A
crystal l'ine pol ypt nohydrate of Conpound A of the
formula: WO 2005/07 447 PCY/ US20b5/ 03 46 'IN N OOHHHthat exhibits
a powder x-ray diff® PacQdnH pattdﬂn I ng characteristic peak |ocations of
7.748, 18.349, 23.198 and 23.851 degrees 20. 11. The crystalline pol ynorph
FormlIll of Claim110 that exhibits a powder x-ray diffraction pattern
havi ng characteristic peak |ocations of 7.748, 9.632, 14.07,

that exhibits a powder x-ray diffraction pattern having characteristic peak
locations of 7.748, 18.349, 23.198 and 23.851 degrees 20.

11.  The crystalline polymorph Form {ll of Claim 10 that exhibits a powder x-ray
diffraction pattern having characteristic peak locations of 7.748, 9.632, 14.07,
15.383, 18.349, 23.198, 23.851 and 27.841 degrees 20.

12.  The crystaliine polymorph Form ill of Claim 10 that exhibits a powder x-ray

' diffraction pattern having characteristic peak locations of 7.748, 9.118, 9.632,
14.07, 15.383, 18.349, 18.6, 18.938, 19.383, 23.198, 23.851 and 27.841
degrees 26.

13.  The crystalline polymorph Form Iif of Claim 1.

14. A crystalline polymorph Form IV of a monohydrate of Compound A of the
formula:

O O
POR=E

O OHH

that exhibits a powder x-ray diffraction pattern having characteristic peak
locations of 11.46, 43.004, 44.097 and 50.107 degrees 20.

15.  The crystalline polymorph Form [V of Claim 14 that exhibits a powder x-ray
' diffraction pattern having characteristic peak locations of 11.46, 11.848,
15.643, 16.957, 17.524, 43.004, 44.097 and 50.107 degrees 20.



15. 383, 18.349, 23.198, 23.851 and 27.841 degrees 20. 12. The crystalline
pol ynorph Form 111 of Claim 10 that exhibits a powder x-ray diffraction
pattern having characteristic peak |ocations of 7.748, 9.118, 9.632, 14.07,
15. 383, : .6, 18.938, 19.383, 23.198, 23.851 ap 7.841 degrees 20.
13. The %réyzg‘tfsg)ﬁ%ﬁe pol ynorph Form 111 of Caim1l. 14. P&@%’Ff@?’ﬁ?ﬁ“?%e

pol ynorph Form |1V of a nonohydrate of.fbnpound A of the formula: OO iIN I~
NNO OOHHHUthat exhibits a powdé% x-ray diffraction pattern having
characteristic peak |ocations of 11.46, 43.004, 44.097 and 50.107 degrees
20. 15. The crystalline polynmorph Form IV of Caim 14 that exhibits a powder
x-ray diffraction pattern having characteristic peak |ocations of 11.46,
11. 8486. 1514A&ysthine5Yolyhor @2 FordIVaiLlaitd 13Raboxhibits 4 @owdiegxeemy20. WO
2005/ 075447 PCT/ US2005/ 003414 47 16. The crystalline pol ynorph Form IV of
Qlaim 14 t RfraEson BRHSTLNRAE SharRCIRESHc RRal PEBIPHMODS {5 i 1Hiui ng
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The cryst aldo, 1@7 goigeerag) Form IV of Caim1l. 18. A process for preparing
t he polynorph Form|l of Caim1 from anorphous Conpound A° Y NOO,NI }N
OOHHH conprising the steps of:

17.  The crystaliine polymorph Form IV of Claim 1.

18. A process for preparing the polymorph Form I of Claim 1 from amorphous
Compound A:

'O OH H gf\b)’

comprising the steps of:
a) mixing amorphous Compound A at room temperature in a first mixture of
an alcqhol and water to.form a second mixture;
b) adding water dropwise until the second mixture becomes hazy;
¢) adding the 'ofganic solvent dropwise until the second mixiure becomes
clear, and
d) allowing the second mixture to siand at room temperature until Form |

crystals precipitate.

19.  The process of Claim 18, wherein the alcohol is methanol.

20. The process of Claim 18 wherein the alcoho! is ethanol.



a) m xing anor phous Conpound A at roomtenperature in a first mxture of an
al cohol and water to forma second mxture; b) adding water dropw se until

t he sec re becones hazy; c) adding the organic sol vent dropw se

unti | tﬁg@%@é@% t xture becomes clear, and d) allowiHgl/F¥E0¥UeHHd ni xture
to stand at room tenperature until Form | crystals precipitate. 19. The
process of Claim 18, wherein the al cdfbl is methanol. 20. The process of
Claim 18 wherein the al cohol is ethanol. W 2005/ 075447 PCT/ US2005/ 003414
48 21. A process for preparing the polynmorph Form/1 of Claiml1l from Forml
of Caim 1 conprising the step of mxing the Form| material wth an

or gan sol i il r f | s

ot aci B at o PRpes fBr PG tBh RN PoE IR 1 frof BRI ¢

met hyl ene dPﬂcrmpmmng tfze;stew pixing Hwe Eormllmateﬂal wﬂtleaamgaﬂne solvgabhias asol vent

i s acetone. rogess pr i ng, the h Formll/ of Claiml
from Corrpﬁlma’ %ﬁo m@era?prﬁ Wefﬁgfr%‘?"g%pWﬁﬁ %‘E'@ ®of: a) m xi ng Conpound
A at elevated tenperature with a first quantity of an organic solvent to
forma mxture; b) addi ng wat er portion-wi se until precipitate is detected;

[0 anohr 7o PP i b1 Sup ok it N e ety BB OB, atur e

until Form 11/ crystals preC|p|tate

23. The process of claim 21 wherein the organic solvent is acetone.

24, A proocess for prepating the polymorph Form I1i of Claim 1 from
Compound A: | |

NW(@ =\, 0
O OHH ﬁ/\ﬁ/)"

comprising the steps of:

a) mixing Compound,A at elevaied temperature with a first quantity of ah
organic solvent to form a mixture;

b) adding water portion-wise until precipitate is detected;

¢) adding a second quantity of the organic solvent;

d) heating the mixture to about 70 °C; and

e) allowing the mixture to stand at room temperature until Forrh Il crystals
precipitate.

25.  The process of Claim 24 wherein the organic solvent is n-propanol.

26. The procesé of Claim 24 wherein the ratio of the first quantity to the second |
quantity is about 2:1.




25. The process of Claim 24 wherein the organic solvent is n-propanol. 26.
The process of Caim24 wherein the ratio of the first quantity to the
second %E/OJ}SXH s about 2:1. WD 2005/075447 PCT/ US2005/003414 49 27. A
process for preparing the pol ymorph Form IV of C ai m FGVEHSIYdnd A 0 20
N'INN, O OOCHHHL i conprising the step of m xing Conpound A with
acetonitrile as a slurry at room terfferature until Form |V crystals
precipitate. 28. A process for preparinppg~~ the polynorph FormIV of Caim
1 fromConpound A O~NI NNO O OHHH conprising the steps of: a)

m xi ng Conpound A with a first mxture of n-propanol and water to forma
secongzm X H I bout 70 C
ant i 1 bt oSy fﬁqdﬂé?“s'ﬁ?.”ﬁbg' o R o 2

m xture to about 60 C and d) agltatlng said second m xture until Form 1V
crystals precipi tate he process of Claim28 wherein the first mxture
conpri ses n- ro T inaratio of about 1.1:1. 50 30. A

phar maceut i c Slt n c@npr sing a crystalline polynorph selected from
t he groupcr() rmlil, Formlll, and FormlV of Caim]1l,
and at | east cme glp;armaceu ca\ accept abl e excipient or carrier. 31. A
purified formof the pol ym)rph of Cdaima1l.

comprising the step of mixing Compound A with acetonitrile as a slurry at room
temperature until Form IV crystals precipitate.

28. A process for preparing the polymorph Form IV of Claim 1 from Compound A
O

Mok &
N > R

comprising the steps of:

| a) mixing Compound A with a first mixture of n-propanol and water to form a
second mixture;
b) agitating said second mixture \J\?hi[e heating to about 70 °C until substantially
all solids are dissolved,
c) éooling said second mixture io about 60 °C; and

d) agitating said second mixture until Form IV crystals precipitate.

© 29.  The process of Claim 28 wherein the first mixture comprises n-propanol and
water in a ratio of about 1.1:1.



32. A use of

or condition,

an effective anount of at |east one polynorph of Claim1, for
the nmanufacture of a nedicanent for treating a chenokine-nedi ated di sease

in a patient in need of such treatnment. 33. The use of

32 wherein the disease or condition is selected fromthe group consi
of : pain, acute inflammation, chronic ggflammtion, rheunmatoid arthritis,
psoriasis, atopic dermatitis, asthns, , adult respiratory disease,

Ceptic ek, /AR EmB TR FaghrRld e EyafanTe polhief5ek S ar o

stroke, i scheffiom rtﬁ@ég{]rbupicuhsiisﬂnglrd‘ﬁ Foenal Forepfr Pesmomy, iaidiFerm 1V of
t

gl onerul onephritis,

reaction, all
syndrone, del

angi ogenesji s,

ronbosi s, zheinmer's disease, graft vs. host
Sdaun {1, aeg aélaashene phagnaeeutically aceepiableexripientipearses

Claim
sting

ayed type hypersensitivity reaction, atherosclerosis, cerebral
I schem a, cardiac ischema, osteoarthritis, nultiple sclerosis, rest

FOBLRIADIOPAI OF. theipalynvbriphsof Glaimpir atory viruses, herpes

viruses, hepatitis viruses, H'V, Kaposis sarcoma associ ated virus,
meningitis, cystic fibrosis, pre-termlabor, cough, pruritis, nulti-organ

dysfunctipn, t t r-ai NS, i , I thrLti s,

ner pes., . citeeplulPe of ana@eDle ST ot et ShetynBRH B b o .
subarachnoi d heamifabRee of BOSEdRAAtEMR dbr fréaiiRa dheihedidhe-matiatededisadutd i S,
hypersensitivity, crystal induced arthritis, acute pancreatitis, chronic
pancreatitis, casanditigncishdpriemdpacetiof suphdiegtmentag enterocolitis, chronic
sinusitis, angiogenic ocul ar disease, ocular inflammation, retinopathy of

di abetic retinopathy, macul ar degeneration with the wet type

pref erred3. commpralisenopCasmuUanhedtinARe diRlagaysrddnditionvidsilddtéd Sronn e,

prematurity,

gastric ulcers; duodenal ulcers, celiac disease, esophagitis

gl ossi t

ai rf | ow obst r @@WRNCONRSISHNG, afy Rain.c Asukss | BAaERtion; ophyeNi: tialkargmaton,
: hiolitis i chtoni b P |
d)r/ggﬁe:a? Ierrlpﬁyg %rﬂ?fﬁ%{/ﬁ%&i&rﬁ%ﬁg&oﬁ g%’gﬁiﬁ?'ﬁa@‘?@h&t%%ﬁ@ﬁgg%ogﬂ gdﬂl{mnae

respiratory disease, arthritis, inflammatory bowel disease, Crohns disease,
ulcerative colitis, septic shock, endotoxic shock, gram negative sepsis,
toxic shock syndrome, stroke, ischemia reperfusion injury, renal
reperfusion injury, glomerulonephritis, thrombosis, Alzheimer's disease,
graft vs. host reaction, allograft rejections, malaria, acute respiratory
distress syndrome, delayed type hypersensitivity rea.ction, atherosclerosis,
cerebral ischemia, cardiac ischemia, osteoarthritis, multiple sclerosis,
restinosis, angiogenesis, osteoporosis, gingivitis, respiratory viruses,
herpes viruses, hepatitis viruses, HIV, Kaposis sarcoma associated virus,
meningitis, cystic fibrosis, pre-term labor, cough, pruritis, multi-organ
dysfunction, trauma, strains, sprains, contusions, psoriatic arthritis,
herpes, encephalitis, CNS vasculitis, traumatic brain injury, CNS tumors,
subarachnoid hemorrhage, post surgical trauma, interstitial pneumonitis,
hypersensitivity, crystal induced arthritis, acute pancreatitis, chronic
pancreatitis, acute alcoholic hepatitis, necrotizing enterocolitis, chronic
sinusitis, angiogenic ocular disease, ocular inflammation, retinopathy of
prematurity, diabetic retinopathy, macular degeneration with the wet type
preferred, corneal neovascularization, polymyositis, vasculitis, acne,
gastric ulcers, duodenal ulcers, celiac disease, esophagitis, glossitis,

airflow  obstruction, airway hyperresponsiveness, bronchiectasis,

i NOSi s,

IS,



hyper oxi a-i nduced i nfl ammati ons, hypoxia, surgical |ung volunme reduction,

pul monary fibrosis, pulnonary hypertension, right ventricular hypertrophy,
peritonitis associated with continuous anbul atory peritoneal dialysis
(CAPD), granul ocytic ehrlichiosis, sarcoidosis, small airway disease,

ventil ation- perfusion m smatchi ng, wheeze, colds, gout, alcoholic liver

di sease, lupus, burn therapy, periodonti'tis, cancer, transplant reperfusion
injury, and early transplantation rejection. 34. The use of C aim 33 wherein
sai d: (a) Al ofrenchieldjse irppakiolitis obltasranad chiatve tirenghitisp cobririlronag, of

te all f i ecti ' ft,rejections: .
Craneprant at | ofVPENEE: | MpAAERT DHyPeRaelRar | R ETNRR AyPos it mune
deaf ness i s Memypemia-tidieaddnfldridnalibos aiydiokias shﬁgidélrl?h? WeRess eiduction ( e)

Neur opat hi es are sel ected fromthe group consisting of 1gA neuropathy,
menbr anous neuPSBEORFYAHIOBigi BREReNarY hynedgasiag; right) venitieilanhyeedopbises are

o ant ol | “hrt SETHIYS CasoRiHEHCRIA, SoREFAIS punblBdryy atfiftthal cdRLR. g
(h) pain is selearsd, fgramuldegtior enmickiesil séardsidekis, asmbl BRWAy dRehSe,

inflammatory pain, chronic inflammatory pain, and neuropathic pain,
i ncl udi ng acut ¥eatiatienr eeifasiosumiyastehing avheess. calds, gest, otlcahalianliger

whor ol 1 sai d aoieaed BldEoRid kebT BRI uts7Cangh RS R AR e e n
t he medi canent jnjans aha el tharspldiigtiorprfjéstopcer agent. 52 38. The use of
Claim 37 wherein said anticancer agent is selected fromthe group consisting

of : al kylating agents, antinetabolites, natural products and their
derivati Ve, hc].rhgouns%sof @Iraﬁni{ﬁovr\fﬂgrré?r%aiaznti - angi ogeni c agents
(a) Allograft rejections are selected from the group consisting of
acute allograft rejections and chronic allograft rejections;
(b) Early transplantation rejection is an acute allograft rejection;
(¢) Autoimmune deafness is Meniere's disease;
(d) Myocarditis is viral myocarditis;
(e) Neuropathies are selected from the group consisting of IgA
neuropathy, membranous neuropathy and idiopathic neuropathy;
() Autoimmune diseases are anemias;
(g) Vasculitis syndromes are selected from the group consisting of
giant cell arteritis, Behcet's disease and Wegener's granulomatosis; and
(h) pain is selected from the group consisting of: acute pain, acute
inflammatory pain, chronic inflammatory pain, and neuropathic pain,

including acute and chronic neuropathic pain.
35. The use of Claim 32 wherein said disease or condition is angina.
36. The use of Claim 32 wherein said disease or condition is cancer.

37. The use of Claim 36 wherein the medicament is selected from the

anticancer agent.



and steroids, and synthetics. 39. The use of Cl aim 38 wherein said

anti cancer agent is an anti- angiogenic agent. 40. A use of an effective
anount of at |east one polynorph of Claiml1, for the nmanufacture of a
medi canent for treating a disease selected fromthe group consisting of:
gingivitis, respiratory viruses, herpesgyiruses, hepatitis viruses, HYV,
kaposi's sarcoma associated virus, atherosclerosis, ocular inflammation,

Corneal nedascUIRg dti G I A W Fiary Ancecbes A IR TUE ™ e
use of Caim 36qrwh?r&mbnétrr@ @ﬁnﬂﬁylatm@aagé@hts Sarifrhéadatitesg atitiirat prédudts noma,
or non-smal | ung carci nona. The use of Claim 32 wherein said

di sease or condind &eil dew@em@ormnaea,senbhomanm 3anikhanrgipgeRrisi agats ease
or condition is_a infl acute inflammatory pain, chronic

i nfl ammat ory paﬁ"}{f&SP'dﬁ’eﬁn‘%ﬁmﬁF}h?@&pa 44. The use of C aim 32 wherein
sai d di sease or condition is rheunatoi d arthritis. 45. The use of Caim 32
wherein sai d disease or condition is osteoarthritis. 46. The use of Claim
32 wher ei 3$ai dThe sea ot (Jaine Sfavherein saidpantiganesr agemt isied arle ayTgiggenien 46
wherein said pain |ts associ ated with: allodynia, ankylosing spondyl itis,
appendicitis, B une di sorders, bacterial infections, Behcet's

syndr one, br oken bones, bronchitis, burns, bursitis, cancer including

met astati c cancer, candidi asis, cardiovascul ar conditions, casualgia,
chemical i4}.uryh ushiafa effectivetaronint ofefileasti onecpelygwrph ¢ Claiar dhier she

CoRD, - decr eased PAVPGNE TP RACaSST ARG b ki, sSRAtsth gt the °

di abetes, di abejroopReUEREAGRY: giHYRRE! Rapirdtorf XFBESKdIas viruses, hepatms
viruses, HIV, kaposi's sarcoma associated virus, atherosclerosis, ocular
inflammation, retinopathy of prematurity, diabetic retinopathy, macular
degeneration, and corneal neovascularization in a patient in need of such
treatment.

41. The use of Claim 36 wherein the cancer treated is melanoma, gastric

carcinoma, or non-small cell lung carcinoma.

42.  The use of Claim 32 wherein said disease or condition is COPD.

43. The use of Claim 32 wherein said disease or condition is acute
inflammation, acute inflammatory pain, chronic inflammatory pain, or

neuropathic pain.

44, The use of Claim 32 wherein said disease or condition is rheumatoid
arthritis.

45  The use of Claim 32 wherein said disease or condition is osteoarthritis.

46. The use of Claim 32 wherein said disease or condition is pain.



eczema, enphysema, fever, fibromyalgia, gastric ulcer, gastritis, giant cel
arteritis, gingivitis, gout, gouty arthritis, headache, headache pain
resulting fromlunbar puncture, headaches including m grai ne headache,
herpes sinplex virus infections, HV, Hodgkin's disease, hyperalgesia,
hypersensitivity, inflammtory bowel diggase, increased intracrania
pressure, irritable bowel syndrone, ischema, juvenile arthritis, kidney

stones, | uppar GReRdul 8iinh ue \HEDaSk: pHAPY Alagkapy w.mﬂqlﬁag]ﬁlaa'

condi tions, spondylarthrosi's, nenstr

injuries, rrul t |aa1kqlcsqugarsmomiyhnsf,aﬁﬁpendmtgr aau‘@,umn‘;tmearcdsmnders mb&ctegial
strains, nuscul Pskel et al pdl tions, ocar ial ischem a, hriti

syndrone, ner VB G}CBBE‘S:aBGh%E? SnSynlgme: Ok‘?fh ONES o REANGHES, c,qLE SyPUrStis) ar and
corneal — condi tions, wféﬁ}ﬁl@% n@ﬁé@ﬂ?%gh@er EBHEIB?JSFQ %a%é? r conditions,

osteoarthritis, otlc exte periarteftitis
nodosa, peri pherashalglmurdhaa’ubalesnjug/nanhm*omth n‘mh}n@mm r@g:bya1ycrmuro;sathles

post - herpetic neural gi a post tivel surgl cal regcove

post - t hor acot or§r° hasor idig @eartqﬂ?‘g % RN acPesies | stésﬂﬁl niiies: edemm,

radi cul opat hy, & dthﬁsaF’gFiDt Hécrea%@él'n‘?ﬂ‘a el ﬁPFlé‘%tsb?e dySHtaCpRbedlds! N ti s,

reti nopat hi es, unati c f heunmat ol 1t1s, 'sarcol dosrT s,
sci atica, scl erdntmaﬁﬁs, sliabidtes ceihdbamenrearopmhy)udyd:ﬂﬂembesdysmanmnmas,

spinal cord injur spondyl oar t hr opat hi es sprains, st roke
tendonitis, terf4 H“ah@&@géﬁ%"a t'R rahgﬁom%‘%lﬁ'ér gastriciyeemeast r§'5 9%‘58?& tis,
toxins, ”a“”afjélfelrlt@.l anéth'i% 'g%%'i“ﬁ}ﬁltm ﬁHﬁé'rFHa‘Eiac écﬁ dé’cis eas 7 réétﬁtmq ts.

urogenital con ons vascu vascul

viral infecti orfsoraridhmarvmmw&e&ieadgchésﬂ me4i8d|ng'hmguaEaeoheﬁ|anrre 4tErpedier ei n
t he medi canent i s sel ected fr\pm the group consisting of: NSAlDs, COXl B
i nhi bitors, antSM@EY e¥¥HAt Jnfeghens, c&WVul gmm fntdiseages JdWNSBIIFER, and

TNFa ant agont Stocfbnaiy s g BBuectibse )ingaleliSHhiudranif! cct ed

fromthe group ST etingYof ;
pressure, lrritable bowel syndrome ischemia, juvenile arthritis, kidney

stones, lumbar spondylanhrosis, lower back, upper back and lumbrosacral
conditions, lumbar spondylarthrosis, menstrual cramps, migraines, minor
injuries, multiple sclerosis, myasthenia gravis, myocarditis, muscle strains,
musculoskeletal conditions, myocardial ischemia, nephritic syndrome,
nerve root avulsion, neuritis, nuiritional deficiency, ocular and corneal
conditions, ocular photophobia, ophthalmic diseases, osteoarthritis, ofic
surgery, ofitis externa, otitis media, periarteritis nodosa, peripheral
neuropathies, phantom limb pain, polymyositis, post-herpetic neuralgia,
post- operative/surgical recovery, post-thoracotomy, psoriatic arthritis,
pulmonary fibrosis, pulmonary edema, radiculopathy, reactive arthritis,
reflex sympathetic dystrophy, retinitis, retinopathies, rheumatic fever,
rheumatoid arthritis, sarcoidosis, sciatica, scleroderma, sickle cell anemia,
sinus headaches, sinusitis, spinal cord injury, spondyloarthropathies,
sprains, stroke, swimmer's ear, tendonitis, tension headaches, thalamic
syndrome, thrombosis, thyroiditis, toxins, traumatic injury, trigeminal
neuralgia, ulcerative colitis, urogenital conditions, uveitis, vaginitis,

vascular diseases, vasculitis, viral infections and/or wound healing.



ket opr of en, naproxen, indonethacin, and ibuprofen; b) said COXI B inhibitor
is selected fromthe group consisting of: rofecoxib, celecoxib, etoricoxib,
val decoxi b and nelotican; c) said anti-depressant is selected fromthe group
consisting of: amtriptyline and nortriptyline; d) said anti-convulsant is
sel ected fromthe group consisting of: gggabapentin, carbanazopine,
pregabalin, and |anotrigine; e) said anti-TNFa anti body is selected fromthe

group consjgst i of : . | J Xl Jrab dal i mumab; .and f) .sai.d TNF( X

ant agoni sts48|$s gg\eel&sfee8+ ?ﬁ%ﬁ%ﬁwﬁ%ﬂbﬁ}%ﬂg@uﬁqm@tﬁ:selgeqtg&éqo&y?é gH?é’i? ki nase
i nhibitors, andopblstingceasft ONSAIDIsON QORI Nighibftérs, ThtuGsprebsaital Madf.
wherein said pain is acute pain, neuropathic pain, acute inflammtory pain
or chronic pai gongulsamseaotid Nffa antibbedie® andHd¥fer antdgenisteli canent i s sel ect ed

fromthe group consisting of: a) disease nodifying antirheumatic drugs; b)
nonsteroi dal anti- inflammtory drugs; c¢) COX-2 selective inhibitors; d)

COX- 1 i nhigy t Orf$e e bMMBIAISPORAEEH:VES;, f) steroids; g) biological
response nodifiers; and h) other anti-inflammtory agents or therapeutics
useful for thea)tsadt MSAIDofis cdadeaid nFome dhat grdugi consisting 56 EitoxiGEm, use of

Claim 32 wherein %d ?i sease or conditjon.is a.gul rrgnary di sease, and
wherei n the nedi c5BRECTRIMFUPXY fRdormEbaLN, BRGIPURRIEN. .o rmound sel ect ed

fromthe group bgogaﬁasfdcms)fihhmitlsspongorsbiéc@édismﬁroé- the PYNES NG RidtMg Rift or s,
(3-2 ad renoceptor agonists, nuscarinic M
rofecoxib, celecoxib, etoricoxib, valdecoxib and melotican;
c) said anti-depressant is selected from the group consisting of:
amitriptyline and nortriptyline;
d) said anti-convulsant is selected from the group consisting of:
gabapentin, carbamazopineg, pregabalin, and lamotrigine;
e) said anti-TNFo antibody is selected from the group consisting of:
infliximab and adalimumab; and
f) said TNFo antagonist is selected from the group consisting of:

etanercept, p38 kinase inhibitors, and TNF receptor fusion proteins.

50. The use of claim 48, wherein said pain is acute pain, neuropathic pain,

acute inflammatory pain or chronic pain.

51.  The use of Claim 32, wherein the medicament is selected from the group
consisting of;
a) disease modifying antirheumatic drugs;
b) nonsteroidal anti- inflammatory drugs;
c) COX-2 selective inhibitors,
d) COX-1 inhibitors;
€) immunosuppressives;
f) steroids;
a) biological response modifiers; and
h) other anti-inflammatory agents or therapeutics useful for the

treatment of chemokine mediated diseases.



ant agoni sts, nuscarinic M3 antagonists, muscarinic M2 agonists, NK3
ant agoni sts, LTB4 antagonists, cysteinyl |eukotriene antagonists,
bronchodi | ators, PDE4 inhibitors, PDE inhibitors, elastase inhibitors, MW

i nhi bitors, phospholipase A2 inhibitors, phospholipase D inhibitors,

hi stam ne H antagoni sts, histam ne Hegantagonists, dopam ne agoni sts,
adenosi ne A2 agoni sts, NK1 and NK2 antggonists, GABA-b agoni sts, nociceptin

agoni st s, §xpe_c|_%orants nmucol yti ¢ agents, decongestants, antioxidants,

anti -1 L- B3ant i 1hBodi8f (aim 32 whergip; spidiiciseasgner copgitionrsi & swinegnanint i - TNF
anti bodi es, | Lxi d [ | e.dahihi n : har . b3.
The use of C apng%%ggé\/\%@?e%eg@hgﬁgi gneézgs&}i(;él r@?ﬁtgf}ﬁnﬁ?eﬁ g%m?glgér\%l ti %ng e
sclerosi s, andceoimpoend sélecteedifioamethe Quuhaonsistingi s&s ghicokerisbidenes-
conpound sel ecbed fromthe group consisting of glatiramer acetate,

gl ucocor t i coi d4POXHEIEREEE citikitorsz di-Ri @ irpROCERAPH AIANIYRe MUBRAHING N1

I nhibitors, C62: LV S, e . ' ugi.m de,
sul f asal azi ne, aﬁﬁafglgﬁ %%oﬁ]eﬁggﬂbﬁt Mﬁ?éﬁ%ﬁ{(’%ﬁ%}t m%#%t'ﬂﬁg’[ia%?? h@#d i3
predni sone. S4anfHeniste oL TBUai ahtagonher etystsiayld @ukeafmeor apRYdnistoN is
pain. 55. The use of Claim 32 wherein said disease or condition i1s

rheumat oi d  ar brenchpdilatess, RiRE4 irkibierscPRinkihitoss.eelastaserahibitaise MRt

L e ! CAPert NGB T BRAS: B obiebte B RN | 1P
i nhi bitors, anhistarmidNe H1C@ﬁﬂgumd&,, hidviimiridh Hel astagonigts) cfapainting Gigdwists,

chenokine inhibitors, 56 Cl32-selective inhibitors, and other classes of
conpounds i ndi adeeesingrAg nagonisteatNehtansk Ntz andaaanister (GABAT agonistshe use

of Claim 32 wh | [ L.seas Lt 1,S,: St or '

reperfusion i nﬁé&ﬁepg’ﬁdgﬂﬁ@ggﬁ' ng%(ﬁ%dgrep%ﬁéé’ar{ﬁqtt:d'?tﬁért%@éﬁﬁgbn%éﬁn?g%nt?‘east
anfioxidants, anti-IL-8 anti- bodies, anti-IL-5 antibodies, anti-IgE
antibodies, anti-TNF antibodies, 1L-10, adhesion molecule inhibitors, and

growth hormones.

53. The use of Claim 32 wherein said disease or condition is multiple
sclerosis, and wherein the medicament further comprises at least one
compound selected from the group consisting of glatiramer acetate,
glucocorticoids, methotrexate, azothioprine, mitoxantrone, chemokine
inhibitors, CB2-selective agents, methotrexate, cyclosporin, leflunimide,
sulfasalazine, pB-methasone, p-interferon, glatiramer acetate, and

prednisone.
54. The use of Claim 51, wherein said disease or condition is pain.

55. The use of Claim 32 wherein said disease or condition is rheumatoid
arthritis.

56. The use of Claim 55, wherein the medicament further comprises at least
one compound selected from the group consisting of COX-2 inhibitors,
COX inhibitors, immunosuppressives, steroids, POE IV inhibitors, anti-

TNF-a compounds, MMP inhibitors, glucocorticoids, chemokine inhibitors,



one conpound selected fromthe group consisting of thrombolitics,

antipl atel et agents, antagonists, anticoagul ants, tenecteplase, TPA

al tepl ase, abciximb, eftlifbatide, and heparin. 58. The use of C aim 32
wherein said disease or condition is psoriasis, and wherein the nedi canent
further conprises at |east one conpoumg selected fromthe group consisting
of i mmunosuppressives, steroids, and anti-TNF-a conpounds. 59. The use of

G aim 32 wher iy sqbdidll fRASGS arktPOfsh LRRsLS o%&r%'bi()hiwas indicated for the

treatment of rheumatoid arthritis.

57.  The use of Claim 32 wherein said disease or condition is stroke or cardiac
reperfusion injury, and wherein the medicament further comprises at least
one compound selected from the group consisting of thrombolitics,
antiplatelet agents, antagonists, anticoagulants, tenecteplase, TPA,

alteplase, abciximab, eftlifbatide, and heparin.

58. The use of Claim 32 wherein said disease or condition is psoriasis, and
wherein the medicament further comprises at least one compound
selected from the group consisting of immunosuppressives, steroids, and

anti-TNF-o. compounds.

59. The use of Claim 32 wherein said disease or condition is arthritis.





