SOLID FORMS COMPRISING-4-19-(TETRAHYDRO-FURAN-3-YL)-842,4,6-
5TRIFLUORO-PHENYLAMINQ)-9H-PURIN-2-YLAMINOI-CYCLOHEXAN-1-0Lt COMPOSITIONS
THEREOF, 4D Wk ssHEREWITH [1] This application claims the berleéif/%g&da%gggyisional
Application No. 60/854,757, filed October 27, 2006, the entire contents of which are incorporated
herein by reference. 10 I, FIELD OF THE INVENTION [2] Provided herein are solid forms comprising
4[9-(tetrahydro-furan-3-y1)-8. (2,4,6-trifluoro-phenylamino)-9H-purin-2-ylaminokcyclohexan-1-01,
compositions comprising the solid forms, methods of making the solid forms and methods of their use
for the treatmgsy. o5 VRSRUEHSOREBRIAINE! LS9 FRTR ARRURALE dNVENTION [3]
The identifiqefONIAAR SCIATFANS AV BT 0 RIN AP RAGHT N o3 Bx, given that a
change in Solid form meyaREIA FAYRY PHEREE! ARDDSEUCPHERR

benefits or drawbacks In processing, formulation, stability and pioavailability, among other important
pharmacgifidal characraristigsidroteniiah?0pb ssmdcenticsl sebidsi nelas tivsialing, solids and

amorpho i orphous sgli re characterized by a lack of long-range structural order,
whereas gc‘?{?s%’lﬂ%’e’%g?%g)g e %rhgjlﬁg@gﬁ’zt 8 B SRR nggb‘%iﬁy‘? WQ‘BB&%}%‘%@F&Q&%‘
pharmacexfticalcsolid depends upon the specific application; amorphous solids are sometimes selected
on the basis of, e.g., an enhanced dissolution profile, while crystalline solids may be desirable for
properties sygi 2basrerdrPeipal-prcpemical stability (see, e.g., S. R. Vippagunta et al., Adv. Drug.
Deliv. Rey, :3-20, L. YU, AdV. Drug, Deliv. Rev., (2001) 48:27-42). [4] Whether crystalline or
amorphougqgotential Lonyifsrhhersing ACEUtEATEEHPB dridetishsdsmieednipobent and
multiple-comparianbsohitisn BingisorompeRant-splitks conARRRear NI hriRharmaceutical
compound in the absenc og other 30comp #}%ﬁfa Variety among single-component crystalline
materials"May ote Faf@ﬁgr SE o mTHEdsH Eﬁéli‘f:éf’}vﬂﬁlm?ﬁﬂ%Fﬁ?ﬂhﬁi@r@fﬁhﬂbﬁ?ﬁl@‘

three-dimbea sienakarehgemendsexs dat/ampstieigar pharmaceutical compound (see, e.g., S. R. Byrn
et al., Solid State Chemistry of Drugs, (1999) SSCI, West Lafayette). The importance of discovering

polymorphs Wﬁ%%@%ﬁ%ﬁmﬁﬁgﬂw"’ an HIV protease inhibitor that was formulated
as soft gelatin capsules. AbOUT two yea (Ne product was launched, the unanticipated
precipitati8fPdf a new, 18sddatifiratsmpmbiprchirime! formid doon ofccabemeesttisel wompeawdhl of the

product froesihgenarkehunitl Aomeie coRsRtesthiormuiaiencolld PeBdsvRlansd (685iSH R
Chemburkar et al. ‘g{# Process Re%. Dey., (2000) 4:413-417). [5] Additional diversity among the

potential ESR T8 ing UF & BA% AT RERHS AT BARBAR Iy LRSS ERE iR By ki8N ity and
multiple-torapsi il SO igRng tysial ingalid pleemaising e g io mespe4ies are termed salts

(see,e.g.,Handbook of Pharmaceutical Salts: Properties, Selection,and Use, P. H. Stahl and C. G.
e B ey 0h AT SR BRI BRRIEHEAE SES thar mey
potentiallyheffetcoitrer ipraperkyoifiipigrene ntsitiral phiinahentisal poaipeunt arsalt thereof include,
e.g., hydrc@| s pl , Co-crystals and Iatlﬁit S,.amo otlp s (see, e.40,, S..R. Byrn et al., Solid
State Cher%?sfr% 6%%%?9%%%%%})13 §%@I‘C estla aéyl/reet e f_?a%%) %é\? a}%etﬂﬂf%&s 8%%%?8%% crystal forms
may poteditiallthpepsoseeinibicatirpolymiarvhis sol Wb eresnractiven wiattipiecdnpesient, .z,

an enhanced dissolution profile, while crystalline solids may be desirable for properties such

25 as,eg., physical or chemical stability (see, e.g., S. R. Vippagunta ef al., Adv. Drug. Deliv.
Rev., (2001) 48:3-26; L. Yu, Adv. Drug. Deliv. Rev.,, (2001) 48:27-42).

[604] Whether crystalline or amorphous, potential solid forms of a pharmaceutical

compound include single-component and multiple-component solids. Single-component
solids consist essentially of the pharmaceutical compound in the absence of other

30 compounds. Variety among single-component crystalline materials may potentially arise
from the phenomenon of polymorphism, wherein multiple three-dimensional arrangements
exist for a particular pharmaceutical compound (see, e.g., S. R. By et al., Solid State

Chemistry of Drugs, (1999} SSCI, West Lafayette). The importance of discovering




15composition may exist in more than one three-dimensional crystalline arrangement. The discovery
of solid forms is of great importance in the development of a safe, effective, stable and marketable
pharmaceutical compound. [6] The compound chemically named 449-(tetrahydro-furan-3-y1)-8-(2,4,6-
trifluoro-phenylamino)-9H-purin-2-ylaminol-cyclohexan-1-01 was disclosed in U.S. Pat. 20App. No.
11/332,63dyfHlehlanuannddscthiobbade Waaﬂmhﬂuwwatamaﬂmw&hﬁhe@tireties of
each of \ghlch is incor rated by refer enc hereln We cé'sco red mullﬁg forms of
pyra 4/ ML U S e R T S g
("Compoumhiigipatd ba'o:q:fmﬂnd cblﬁatnawt, wbmdhé:lsqtmiyfﬁrmaﬁ @@rﬁpﬁmﬂw;bﬁmmdsﬁyduseful as
assessed by and |caI 2 ertles Thus certal bodi ents herein address the
need for%?nprg]}\}éaé?sc% oS @&?o?rqnpoun o{r3t lélréjt i %B} é% abil n,t MERGA &iE 2@3 acy and
bloaﬁalladhaWopﬁdeRR}hﬁdeﬂﬁ éWE&WQGNc[@@@ﬂemBeﬁrr,s{tzaép}aéttitlﬂe@pﬁesent invention is
directed (ﬁ rystal for, n& Feeules ?@&For{pn @ngz e gt%ﬁtp zﬁ A.com g rr(r)xfa égrmulla (), or a salt
thereof; Whereln e crystal form has an powder diffrac ion pa ern comprising peaks at
apprOX|rrmakyommaﬁ@!mﬁomiﬁézﬁﬁqﬁml nfa@énphd:aspentmhe plesEntstallentiantids directed to a

pharmacgyica) E% ARG SOIRISINGE SURRIOTLAL (08 Pias Bl BEIL QR pIORRELI AT aspect
the present i tion Is dlrecte to a single unit dosage form co esent
inventionSalisy Bromextie guHa tab e cHple BndEiSie N ormgiludeds [RGB IV faurth aspect, the
preggnt 'W&HHQM}S %Lmqat%e@a%an;ﬁéf%swlfoﬁémmo%&ﬁa?%}%&ma@fy@ﬁc@@raﬁeﬁt invention

in the mnufa.cture’of a medicament for treating or preventing: (a) a cancer; (b) an inflammatory

conditionPTRYeasY mmiaHeRsaedoe 8 maiarrcsilissl é%@ﬁéﬁl@%@ﬁdﬁ%@fmﬂém ¢(&) tydretacer is of the
head, negkygu8, %%}meer%,ceseﬁtegmoawems@y@g BhRNEYFhest faresdirg. colon,

rectum, stomach pr?state urinary bladder, uterine, cervix reast, ovaries, testicles, skin, thyroid,

Ravgsy (1989) Bab A by SrearaEFvanY Spleampeyentenammatory
condItlonfaama}apaﬁﬁ{ﬁwyrb@mﬁmed@smcﬁﬁ ligdikresisalamemannpRespmigntrohn’'s

disease, mucous colitis, ulcerative bronchitis, chronic obstructive
15 composition may exist in more than one three-dimensional crystalline arrangement. The

ARE S

discovery of solid forms is of great importance in the development of a safe, effective, sta‘dle
and marketable pharmaceutical compound.

[006] The compound chemically named 4-{9-(tetrahydre~ﬁzran-3-y1)—8~(2,4,6-
trifiuoro-phenylamino)-9H-purin-2-ylaminol-cyclohexan-1-o! was disclosed in U.S. Pat.

20 App. No. 11/332,617, filed January 12, 2006, and International Pub. No. WO 2006/076595,
the entireties of each of which is incorporated by reference herein. We have discovered
muttiele solid forms of 4~{9-(tetrahydro-furan-3-yl)-8~(2,4,6-triﬂuoro_—phenylamino)-9H-
purih»2—ylamino]—cyciohexan—i -ol ("Compound 1), and have found that not all of the solid
forms of Compound [ are equally useful, as assessed by their physical and chemical

25  properties. Thus, certain embodiments herein address the need for improved solid forms of

Compound 1 for, e.g., purity, stability, manufacture, efficacy and bioavailability.



disease, irritable bowel his, diabetes or obesity; (c) the logical condition is rheumatoid arthritis,
rheumatoid spondylitis, osteoarthritis, multiple sclerosis, lupus, inflammatory bowel disease, ulcerative
colitis, Crohn's disease, myasthenia gravis, Grave's disease or diabetes; and (d) the metabolic
condition:;;s gm gﬁ?%ﬁﬁﬁﬁﬁ%ﬁﬁ{ﬁh aspect, the present invention is directed to a process
for preparin ; rding to the present invention which comprises the
steps of: (1) substitution of a nitropyrimidine with an amine-containing compound or salt thereof; (2)
ety R B AR L TR i
nitro group to the corresponding amine; (4) coupling with an isothiocyanate substituted triffuorophenyl
compounbyand (&) thndretosameatsattingandusimmeth tDrinedorthtisro {007 Also described herein
are solid forms comprising 449-(tetrahydro-furan-3-y1)-8-
(2,4,6-trifluoro-phenylamino)-911-purin-2-ylamino]-cyclohexans1 -ol ("Compound I"), having WO
2008/057252PCTMS2007/022648 ﬂarticular utility for thie @, ent, prevention or management of
conditions and disorders including, b%‘t-mited’la;@%rp ;ascardiovascular disease, a renal
disease, an autoimmune condition, an fflam qnhdition, hacular degeneration,
ischemia-reperfusion injury, pain and related syndromes;disease-related wasting, an asbestos-related
condition, pulmonary hypertension, central nervous system (CNS) injury/damage or a condition
treatable or preventable by inhibition of a kinase pathwéil. [8] In certain examples, the solid forms are
single-component crystal forms of the free base as_Compound I. In other examples, the solid forms are
multiple-component crystal forms, including, but not limited to, salts, co-crystals, solvates, hydrates
and/or claiheates tH-Campoubenl Bhd notierexpmplasdiffeasdlid fewtsaresipgesgopepnent
amorphous forms ofmérr e % se qf % und I. In other examples, the solid forms are
muItipIe-c%Hﬂ'ﬁ)&Hgﬁ{e gh}) i %}an]s,%%%)ding, but not limited to, salts of Compound I. Without
intending fleobe] limitedsbyoady paticulartheernthéstarage stability;compressibitity;dautkedensity or
dissolution properties of the solid f(_)rrmrs1 re b%j \/.edng‘okbte.lhl';be%neficial for manufacturing, formulation
and bioa\fﬂﬁgﬁﬁff%}? CORRPB U AT g%%%rl ' égéc Hrain are pharmaceutical compositions comprising
the solid farms)andandetiiogs:efttheir usador thectréatmerdi; preventioniogmandgément freonditions
and disorders inclqdin%,_bttjt not limite %to, cancer, a ¢ rdioyagculaé‘disgased a,renal disegse, an
autoimmui& €dridition - an ﬁ%ﬂ THma oryocg%’éﬁ%loﬁ??ﬁ“géﬂpéraéleggér%ﬁerﬂarﬁb“ﬁ CisChemiacrepéritsion injury,
pain and talated excipient or diluent.

(00647 In a fourth aspect, the present invention is directed to a use of an effective amount
of a crystal form of the present invention in the manufacture of a medicament for treating
or preventing: {a} a cencer; (b) an inflammatory condition; (c) an immunological
condifion; or (d) a metabolic condition, wherein: (a} the cancer 15 of the head, neck, eye,
mouth, throat, esophagus, bronchus, larynx, pharynx, chest, bone, lung, colon, rectom,
stomach, prostate, urinary bladder, uterine, cervix, breast, ovaries, testicles, skin, thyroid,
blood, lyvmph nodes, kidney, hiver, pancreas, brain or central nervous system; (b) the
inflammatory condition is asthma, allergic rhinitis, bronchitis, chronic obstructive
pulmonary disease, cystic fibrosis, inflammatory bowel disease, irritable bowel
syndrome, Crohn’s disease, mucous colitis, ulcerative colitis, diabetes or obesity; (c) the
immunological condition is rheumatoid arthritis, rtheumatoid spondylitis, ostecarthritis,

multiple sclerosis, lupus, inflammatory bowel disease, ulcerative colitis, Crohn’s disease,

Za



20syndromes, disease-related wasting, an asbestos-related condition, pulmonary hypertension,
central nervous system (CNS) injury/damage or a condition treatable or preventable by inhibition of a
kinase pathway. [9] The solid forms are formed from Compound I, which is described in U.S. Pat.
App. No. 11/332 617, filed January,12, 2006, lnt ianal Pub W ‘ Q5 25the
entireties%?’é‘esgé 0 %\‘/ﬁ%é?ﬁ %’ifﬁ%}ogrgﬁféd%%ﬁ%%gigﬁgm@eﬁ% %%%g}!ggn\%{f%dﬁ@ ?ﬁe@?ﬁéﬁ ?ollowing
structure ) 1i¥¥@c20081057252PCMS2007/022648 HO1, (1). Also described herein are
pharmaceypes ?r?m%?f%t'%%&‘?%%”%@%% %'J&}%!%ﬁs%ogn%%%%{% crystal form, a muliple gf‘aponem
crystal form, a mg?e-comp nent amorphous form an 7oramut|ple-component morphous form of
Compounghiandra pharmadetically acceptable diluent, excipient or carrier. [0014] ,Also described
herein are methods for the treatment, prevention or management of conditions or disorders including,
but not limited to, cancer, a cardiovascular disease, a renal disedise, an autoimmune condition, an
inflammatory condition, macular 10degeneration, ischemr'ga-r axfusion injury, pain and related
syndromes, disease-related Wastingica,nest lated copdifion, pulmonary hypertension, central

nervous system (CNS) injury/damage o ondi i\oni regtable orgreventable by inhibition of a kinase
pathway, wherein such methods comprise’adinistéring g a subject, e.g., a human, in need of such
treatment, prevention or management a therapeuticall% prophylactically effective 15amount of a
solid foun described herein. [0015]Further examples hergit describe methods of making, isolating
and/or characterizing the solid forms of the invention. [0016]Certain solid forms described herein are
useful as active pharmaceutical M

according to the present invention which comprises the steps oft (1} substitution of a
nitropyrimidine with an amine-containing compound or salt thereof; (2} further
substitution with an additional amine-containing compound or salt thereof; (3) reduction
of the nitro group to the corresponding amine; {4) coupling with an isothiocyanate
substituted trifluorophenyl compound; and (5) ring closure resulting in substituted purine
formation.

0077 Also described herein are solid forms comprising 4-[9-(tetrahydro-furan-3-yl)-8-
(2,4,6-trifluoro-phenylamino)-9H-purin-2-ylamino}-cyclohexan-1-0ol  (“*Compound I7),

having

2b



ingredients for the preparatidﬁ_, of formulations for use in animals or(_hg,mans. Thus, certain 20examples
described herein encompass the use of these solid forms as a final drug Q)rgﬁi/%%tm&%ﬁ%&solid forms
and final er&@ escribed herein are useful, for example, for the treatment, prevention or
management of the conditions and disorders listed above. 4. BRIEF DESCRIPTION OF THE

DRAWIRGECY R0 ¥ HYE0rths B6RIBE N RIS RHALAN 8 R85 Is5hRicoa i OaRpPBs Battern of
25Form Anfdhe fee Rasenat CoMRaLd d YR RROBINSTAREE & ThiPROHO22648A0SIFIG. 2

provides a representative differential scanning calorimetry (DSC) thermogram of Form A of the free
base of EXHERNEN TOUTRAT. P PERBD A PeiSr EERTEIRU R ST AN GIERRFRAHE R Sis (TGA)
thermoggarh Afdrerked Qhthenieeednrse abERMPELNAL 5] RA20M Gl Adr oidesoa representative XRPD
pattern of a hydrate crystal form of the free base of (‘:o Qund I. [0021]FIG. 5 %rovides a _
reproserRRRNBE BYRREITRYGRaRT ST, HU PR GRSt T BrRE B B e Found 1. [0022]FIG.
6 providesAeprasesiatiwil GAthRmMagdndhasbydiatacrystal form of 10the free base of
Compound I. [0023]FIG. 7 and FIG. 8 provide representative XRPD patterns of Form A of the

hydrochldfiefd sdit efr@ormpounes. oo Fron ot sirglcanrepies sHTsay DB S FRREh of Form A

of the of Compound L In other examples, the solid forms are multiple-component crystal forms,
including, but not Iimited to, salts, co-crystals, solvates, hydrates and/or clathrates of Compound
10 L. In other examples, the solid forms are single-éomponent amorphous forms of the free base of
Compound L In other examples, the solid forms are
multiple-component amorphous forms, including, but not limited to, salts of Compound L.
Without intending to be limited by any particular theory, the storage stability,
compressibility, bulk density or dissolution properties of the solid forms are believed to be
15 beneficial for manufacturing, formulation and bioavailability of Compound 1. Also described
herein are pharmaceutical compositions comprising the solid forms and methods of their use
for the treatment, prevention or management of conditions and disorders including, but not
limited to, cancer, a cardiovascular disease, a renal disease, an autoimmune condition, an
inflammatory condition, macular degeneration, ischemia-reperfusion injury, pain and related
20 syndromes, disease-related wasting, an asbestos-related condition, pulmonary hypertension,
| central nervous systém (CNS) injury/damage or a condition treatable or preventable by
inhibition of a kinase pathway.
[609] The solid forms are formed from Compound I, which is described in U.S. Pat.
App. No. 11/332,617, filed January 12, 2006, and International Pub. No. WO 2006/076593,
25 the entireties of each of which is incorporated by reference herein.

[0010] Compound ! has the following structure (I);



hydrochloride salt of Compoufid I. 15[0025]FIG. 10 provides a représentative TGA thermogram of
Form A of the hydrochloride saft of Compound I. [0026]FIG. 11 provides a representative XRPD
pattern of FOM@ R@ffi&Shydrobromide salt of Compound 1. [0027]FIG. 1ZB é@yulz&ﬁ%sentative
XRPD pattern of Form A of the sulfate salt 20 of Compound I. [0028]FIG. 13 provides an exemplary
reaction scheme for the synthesis of Compound I. [(029]FIG. 14 provides the chemical structures of
compounds which, in certain embodiments, ma resent in compositions comprising Compound |.

25[0030]FIG. 15 provides ai exempl/ rq@&io eme for the synthesis of Compound I. [0031]FIG.

16 provides an exemplary’ ion $chemev thesis of Compound I. 5. DETAILED
DESCRIPTION OF THE INVEN N %9‘8/057252PCT/U82007/022648 5.1DEFINITIONS
[0032]As used herein, the term "(Bbmpoundgf]neans the compound that is chemically named
449-(tetrahydro-furan-3-y1)-8-(2,4,6-trifluor ﬂ?q enylamino)-9H-purin-2- ylaminol-cyclohexan-and
includes fi&%r&k base form and its ionized forms, which have
[0012] .
06133 Also described herein are pharmaceutical compositions comprising a single-
component crystal form, a multiple-component crystal form, a single-component amorphous
5  form and/or a multipie-component amorphous form of Compound | and 2 pharmaceutically
acceptable diluent, excipient or carrier.
f0014] .~ Also described herein are methods for the treatment, prevention or
management of conditions or disorders inciuding, but not limited to, cancer, & cardiovascular
disease, a renal disease, an autoimmune condition, an inflammatory condition, macular
10 degeneration, ischemnia-reperfusion injury, pain and related syndromes, disease-related
wasting, an asbestos-related condition, pulmonary hypertension, central nervous system
(CNS) injury/damage or a condition treatable or preventable by inhibition of a kinase
pathway, wherein such methods comprise administering to a subject, e.g., & human, in need
of such treatment, prevention or management a therapeutically and prophylactically effective
15 amount of a solid form described herein.
{00.1 5] Further examples herein describe methods of making, isolating and/or

characterizing the solid forms of the invention.

[oote} Certain solid forms described herein are useful as active pharmaceutical
ingredients for the preparation of formulations for use in animals or humans. Thus, certain
20 examples described herein encompass the use of these solid forms as a final drug product. Certain
solid forms and final drug products described herein are useful, for example, for the treatment,

prevention or management of the conditions and disorders listed above.

4, BRIEF DESCRIPTION OF THE DRAWINGS

(0017 FIG. | provides a representative X-ray powder diffraction (XRPD) pattern of
25  Form A of the free base of Compound 1,




Sundergone salt formation such that the molecule is protonated at one or more basic centers. The
term "Compound I" also includes the solid forms of 449-(tetrahydro-i@ran-S-yl)-&

(2,4,6-trifluorgphgawspino)-9H-purin-2-ylaminokcyclohexan-I-ol deséribepcla%gmﬂmgz’ﬁparticular
salts described below include "hydrochloride salts" or "1-ICI salts” of Compound I. A hydrochloride salt

or HClI sal ompou [ | iti [ formed by reacting. Compound |

with hyd?é%ﬂﬁic acid. pgtgé% A ﬁ?é&hsﬁ%%?g?%&g t@é%gﬁ?ﬁ%?‘%%ﬁ%%r oer%a@%% is a salt which

contains ABEHCEIAMIE B AivAIstEHt hryaibeseerid per mole of Compound 1. [0035]Particular

salts descoipeg below inglude,rhydrolramide salts. ﬁ@éﬁﬁgﬁgjf;@&j&%ﬂﬁ%&l% A hydrobromide salt
ay be

or HBr salt of Compound | is an acid addition salt 15which ormed byreacting Compound |

with hydrOBfSHhEaRial reeseirrineise sans d&unpenddiow include "sulfate salts” of Compound I. A
sulfate sgioeH(TOMPOURL! i REvRed AANamsall m I I ' 0 und | with
sulfuric agid. rig:OBY used Iﬁferein, the term "pha%ceutlcaﬁﬁlﬁa%%i%?gé%sc‘zl%gg[:%{egrlsé?oﬂ%alts
20prepardd ST ShatECEntdally acceptable acids, including inorganic acids and organic acids.
Suitable 4024 nclude,HiGt dre-ovitbmitegrivementic DRNaRBRIARIST PapdRie Gamphorsufonic,
carbonic,nétr'l%, qjig%d(g?%eﬁphosgporic, ethanesulfonic, fumaric, galactunoric, gluconic, glucuronic,
glutamic, ydrocbromic, §’/ iocHIBric, hydriodic, isobutyric, isethionic, lactic, maleic, malic, malonic,
mandelic/(figthanesulfoific s25avidos ydingencanzoliea Menebydiaggnhasaberistal form of
moqghyd{&gggg,gg%ri&ﬁ &%#%uﬂic}q.c’ pamoic, pantothenic, phosphoric, phthalic, propionic, suberic,
succinic, sulfuric, tartaric, toluenesulfonic, including p-toluenesulfonic ,n-toluenesulfonic and
o-toluene@#dhic acidS’1end thd ke (Seeyedy. reBrdvenBErgeXR R plrtBha s F&eh. A6 ihd 9 (1977); and
Handbook ot harrrcgutigataajis.frererties, Selection and Use, P. H. Stahl and C. G. Wermuth,
Eds., 30(2002), Wiley, Weinheim). Also included are salts of other compounds that possess acidic
characterd%fdliding anfittd Laweyideichrapresspiative 2R aher thagtine ofifidrotien tiimpounds, such as

aspirin, ib@ﬂf@&mrﬁﬁcma@m@ﬂgg{p@dlﬂge. Acid addition salts can be obtained by contacting the neutral
form of sxgggcompounds with a sufficient amount of the desired acid, either neat or in a suitable

solVent. AL%5lds, salts Gl BRRViHES Jeeanpsenttiambiash siespsmiifiehfions A of the
hydrochloride salt of Compound 1.

[0026] FIG. 11 provides a representative XRPD pattern of Form A of the

hydrobromide salt of Compound L

[0027] FIG. 12 provides a representative XRPD pattern of Form A of the sulfate salt
20 of Compound I

[0028] FIG. 13 provides an exemplary reaction scheme for the synthesis of

Compound [.

{00291 FIG. 14 provides the chemical structures of compounds which, in certain

embodiments, may be present in compositions comprising Compound [.

25 [0030]- FIG. 15 provides an exemplary reaction scheme for the synthesis of
Compound {.
(0031} FIG. 16 provides an exemplary reaction scheme for the synthesis of
Compound I,

5. DETAILED DESCRIPTION OF THE INVENTION
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[0038]The terms "solid form," "solid forms" and related terms, when used herein to refer to Compound
I, refer to a physical form comb_r_is_ing Compound 1 which is not preclb__minantly in a liquid or a gaseous
state, Crysta‘l‘,@%@@qsgmorphous forms are examples of solid forms. 1Q[0p391T e jerm "crystalline”
and related terms used herein, when used to describe a substance, component, product, or form,
means that the gybstaggeRQPRIQENt or product is substantially crystalline as determined by X-ray
diffraction. See, e.g., >-Pharmaceutical Sciences, 18th ed., Mack Publishing, Easton PA,
173 (19903 e UnitedSistedeeiayihsdeneiCompavad ["1maans tesoraesndibpod40] The term "crystal
form,” "cersialinmfasme andoglated fermmharsipsies DR RAlng SalthfRseRppHsing a chemical

compound, and may refer to a particular single-component or multiple-component crystal form,
including? BRI Hhitda - 4-pbiiRddRshidasstine bashimrarndisgenjasdiferethuhistorertilar complex,

a sall, a satwaie asallinahydralehoha §alnalcatEsRbasRIBeRBalesHRs cHe% QLR salt, or a
polymor%thereoj. 20 0041C€}be terms "polymorphs,” "polymorphic forms" and related terms herein

refer to twOdFHore SRPSH! rrﬁ??ﬁ%‘fiﬁé)?ﬁ et e e d i€ istealimdnedbrae- didnds. Different
polymorplstsayfhave-ghtastahphysieabprarbsigsisutbr s Horexaslessmsitingignperatures, heats
of fusion ilities, gjssolution rates and/qr vibrational specfra as a result of the arrangement or
conform4§§#lg£f the m ﬁargﬁiasrg?q% S e§ 8?&%%1’1&@%5‘%05 %‘i‘ﬁ&'?itéegrin%ﬁbiqgﬁl properties
exhibitedob - palyenodghsidifett phiarmasgutic dl(fiardmné Ermpoainid S siarage stdibidityspompressibility
and, density. (important in formulation a roduct.manyfacturing), and, dissolution rate (an important
facctliogr in t\)\%&%\k}arﬁg ﬁ?ygor&?fﬁer{r} neas it ygﬁiﬁ?&‘%@%@éﬁ# g Frffl 1 %?rﬁﬁéds in chemical reactivity (e.qg.,
differentiéfd@dtiation, suchishaitduagblaiye fotthwliSootbiS] swreatPisthpovingr sanspltisedobf one

polvmore AR WASR ARSHRDSEE ol anoliar AR A ISEIGR AN (e 0. et

crumble on storage as a kinetically favored p converts ermodynamically more stable

polymorpgfPdtlboth (e Bartiaplatsabs slsecpbigrhelph incdudeoieydusveptidtestiBrexldBnaiat high
humidity), S mpeamit of ﬁqﬁ@ﬁﬁw'}ﬁagléétfp& diffe E%ﬂ%?%d%ﬂ&%zﬁf‘f@@}?a%%%(ﬁ%ﬁesﬂg lymorphic

transitions may result in lack of potency or, at the other extreme, toxicity. In addition, the 5physical
propertie? SFiRabetamed bemidrmeprod b edtidydobsamimrsidne polymorph might be more

likely to fagm sjolvates parmight bawidiceiiv ierandimeshireg.ohirepuritiesRha Pagicle shape and
size distribution i%%:be differf‘grt between #glymorphs)_.égMZ]The term "solvate" and "solvated," as
{ A

used her&in *Fefat {0 & RRRAfoHY 31 & UoRed Wiith Ren Es e g d¥ e rfid erm "hydrate” and
"hydratedCoefental & solvaidiwheseid the solvent is water. "Polymorphs of solvates” refers to the

existenc ore than, one grystal form for g particular solyate composition,. Similarly, "polymorphs of
hydrates?(jr%éf%e sto therlxé%s?teénpég%?ﬁ%erée{ﬁ]arﬁ&?{g] %??/‘é‘i’g?%rfiﬁ (f%?tﬁgbeaﬁﬁéﬁlé?%ﬁ%é Composition.
Thetermptdpseh/ated soivaieddsalbestteptehie nefdssitoladingstadrfriniv atidsatstageacwhich 15can
only be mad remoyin vent from a solvate. [0043]The term "amorphous,” "amorphous
form,"” anc?1 reﬁé%g ?g[?g:em?% iﬁ%&%ﬁﬁ%&%ﬁ%@%ﬁo@éﬂﬁg %ﬂﬁg?gﬁt%?nczgpneﬁglrﬁ%eﬂ? bgeﬁlfzgédua in question is
not substHiIY eHferadiserberdeteininéd syogerphaiffractiosthmeassifaince fnbmadioents, a sample

comprising . AR PLALS M A AR TRNSE MRYA RS PRt RN SR ofss gmorphous forms
and/or 20crystal forms. '
isobutyric, isethionic, lactic, maleic, malic, malonic, mandelic, methanesulfonic,
25 monohydrogencarbonic, monohydrogenphosphoric, monohydrogensulfuric, mucic, nitric,
pamoic, pantothenic, phosphoric, phthalic, propionic, suberie, succinic, sulfuric, tartaric,
toluenesuifonic, including p-toluenesulfonic m-toluenesulfonic and o-toluenesulfonic acids,
and the like (see, e.g., S. M. Berge et al,, J. Pharm. Sci., 66:1-19 (1977); and Handbook of

Pharmaceutical Salts: Properties, Selection and Use, P. H. Stahl and C. G. Wermuth, Eds.,

30 (2002), Wiley, Weinheim). Also included are salts of other compounds that possess acidic
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[0044]As used herein, and unless otherwise specified, the terms "about" and "approximately,” when
used in connection with doses,. amounts, or weight percent of ingredients of a composition or a dosage

form, mean gydogs@sasreyNnt, or weight percent that is recognized by thosepghaigingiy:skill in the art to
provide a pharmacological effect equivalent 25to that obtained from the specified dose, amount, or

weight pereenienRRalfialyniie Wi sahru -qnei AR aximatalye, Wiesnsed i tigcontext,

contemplate a dose, amount, or weight percent within 15%, more specifically within' 1096, more
specificaf{FtvthATBEE: &%ﬂ@%ﬁe&?ﬁ Hbst Lol Acidadditisaradiscqpbashtaiashiives for

charactegizing crystal flentng anehanaiahessfoins indlupumul-30am natdinitegein.thesmal gravimetric
analysisdgTGA), differential s ?nning calorirg?el;;ér%% WO 20081057252PCT/US2007/022648 (DSC), X-ray
| 1

powder diFPEEISHANAKEBEY eSpiyRICrit o PRI XAERE RarEEREIScopy, e.g.,

infrased (WR)iEndtRaman spectroscopy, solid-state and solution nuclear magnetic resonance (NMR)

spectros optical microscopy, hot.stage, optical migroscopy, scanning electron microscopy (SEM),
electron -é@?&llIograpf@’%ﬁ%%%?&%%%aﬁ%@&%rtwgﬁ%@eﬁﬁ%ﬂ%isw(lﬁgﬂﬁ?éﬂﬁﬁﬂbt%rea analysis,
solubilityrsfadieCamgalisdd|utifun wtudiegsifaDAviAsougedingreimpnadnesspivesyise specified, the
terms "about” and "approximately,” when used in_ connection with a numeric.value or range of values
which s Bt R o BB SRR R B REBLARE or temperature
10range egautplas ofoobddmpie, that describing a melting, dehydration, desolvation or glass transition
temperalyygi) mass ohangs SUALAR 10X SXPIAIE AIATASANGS A yacken ol temperature or
humidity; a solvent or water content, in terms of, for exampfe, mass br a percentag€; or a peak
position, BUSHRES, fRMeEpeNeBieriv esiatyderby TRaE Rantznsspeans compareXRP Prothudiciate that the

value or gapgig-ahValbSs e AS WalS-RRA BYtenh fermRd doreasanable. iﬁétl%noﬁ ordinary skill in the
art while still describing the particylar solid form. 'fg.ecmcally, the terms "about” and "approximately,”
when usm&m et At thdt Mechdvidishivg Fasendfyd oF (H108Y fhwyUmisd in particular
embodingzaiss Within20Meidl 0% 890,18%8. ¥4y Bl 9%, 4%, 3%, 2%, 1.5%, 1%, 0.5%, or 0.25% of the

recited Vf@%g r range 5value§. 20[{%/047]As used herein, a solid form (e.g., a crystal form or

amdrpho m) that 1" °SEBRHER) 1iFe" nTals RUMP FRIE I phrtkaltd (S MbBERTHEIHST [8<s than about

20%, 15%ry31afons861id Yord YuriPrishd 2 Uheth R cOSoInaY 4hd HadVrareight phARQIGF MRIe other
crystal forms, amarphous forms and/or chemical compounds. In certain embodiments, a solid form that

f .
5 ubstat ARG o &R R AREIRP RS BV SR O BELGHRE: B A 184 9o R HOrPY, 2

solvate, a hydrate, a cocrystal or other molecular complex, a salt, a solvate of a salt, a hydrate

of a salt, a cocrystal or other molecular complex of a salt, or a polymorph thereof.

20 [0041] The terms “polymorphs,” “polymorphic forms™ and related terms herein refer
to two or more crystal forms that comprise the same molecule, molecules or ions, Different
polymorphs may have different physical properties such as, for example, melting
temperatures, heats of fusion, solubilities, dissolution rates and/or vibrational spectra as a
result of the arrangement or conformation of the molecules or ions in the crystal lattice. The

25 differences in physical properties exhibited by polymorphs affect pharmaceutical parameters
such as storage stability, compressibility and density (important in formulation and product
manutacturing), and dissolution rate (an important factor in bioavailability). Differences in
stability can result from changes in chemical reactivity (e.g., differential oxidation, such that
a dosage form discolors more rapidly when comprised of one polymorph than when

30 comprised of another polymorph) or mechanical changes (e.g., tablets crumble on storage as
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25amorphous forms and/or chemical compounds. [0048]As used herein and unless otherwise
indicated, a composition that i$ "substantially free" of a solid form ar{g_/{or chemical substance contains
less than abQyg 2099es5%. 10%, 5%, 3%, 2%, 1%, 0.75%, 0.5%, 0.25% op 156y Mgight of the solid
form and/or chemical compound. WO 2008/057252PCT/US2007/022648 [0049]As used herein, and
unless ot ' i " e ing” and "treatment” refer to the eradication or
ameliorat?friwcgﬁ gﬂ%ﬁ{b@%ﬁg@%@ﬁ %%So giglg%g%rg?g%sré%a&%ﬁ smé)é%gg{gteeag\}%%ofﬁgg isease or
disorder. 1At detginteitboelivianpememerars rdes sosminibiizing s dpread ldgworsedinyy ofthe disease

or disorderesiling fiRMm e Serun IRIORf a0s.LMAIE RIBENYAGTS A herageutic agents to a

subject with such a disease or disorder. [0050]As used e iISe specified, the
terms "prédeHtions e Rkl el fanienforpTretahe o ties praventitaisftihd madditiowcherence or

spread Oiuﬁ}@iéglagﬁ%&h%%ﬂ%c@?s@él%@yQfe']h%@r%ﬂﬂﬂtﬁm&&@%rg?%xlg[gr%Pe],'ob%é‘sed herein, and

unless otherwise specified, the terms "manage,” "managing” and "management"” refer to preventing or

slowing tRE'PRAJAESSIGH! Bprasks B dpimyselvatess asiehsbeidifa ty Brarmabrashriesymptoms

thereof. Qftenpineihepeafichateifectstbaha subinakiative siaiue ArerbyiacticQntherapeutic agent do
not result in’ a cur?é#f the disease or disorder. 15[0052]As used herein, and unless otherwise specified,

a "therap ?Jt‘l’(%‘ﬁrf ective amount” of a compound is an amount sufficient to provide a therapeutic

benefit inf@d eatmenT be mansgdvarnital & diseask ek disdrhaeiolidelaycey-miTinizerane or more
AT R R R R A I A

means an amount of therapeutic agen
a therapeutieréerkdisoivtine itreatarerfPolymarndg efeltaish e tisaashexiigatdart hbe: @ED

“therapeuyfi lve-amount” can encompass an amgunt that jmproves overall thergpy, reduces
or avoidslts S%%%si{%iﬁgié cf:c%]rg g%lfc galestresa?!\éa?)erﬁ?@ro er o or g"n g%g s?éb’fﬂ%r@ﬁeq{t% ‘érﬁfgﬁcy of another
therapeutf@génthfoossiAs usetoherein mndysidssotforwisaspdafiadsad poapvglactically effective

2samounthota-FoaRaNatt an aneututicient loiewenta disgase or disprder. o prgvent s

recurrence. A prophylactically effective amount of a compound means an amount of therapeutic agent,'
alorlé or FRESMBiPRIBE I etRingbatE0 amciigmovsalats-prophylactic benefit in the prevention of

the diseagg43he term ‘fpeoehylagicatioalie cive ARAKTo A2 £AGRINRATHAT ALPHILhat improves
overall prrgga@l/ lt%gsihoers%g?tgxqge%scgl%gggrﬁ)tho¥|%%iguct in question is not substantiall talli
y crystalline as
determined by X-ray diffraction. In certain embodiments, a sample comprising an
amorphous form of & substance may be substantially free of other amorphous forms and/or
20 crystal forms,
[0044] As used herein, and unless otherwise specified, the terms “about” and
“approximately,” when used in connection with doses, amounts, or weight percent of
ingredients of a composition or a dosage form, mean a dose, amount, or weight percent that is
recognized by those of ordinary skill in the art to provide a pharmacological effect equivalent
25 to that obtained from the specified dose, amount, or weight percent. Specifically, the terms
“about” and “approximately,” when used in this context, contemplate a dose, amount, or
weight percent within 15%, more specifically within 10%, more specifically within 5%, of
the specified dose, amount, or weight percent,
[0045) Techniques for characterizing crystal forms and amorphous forms include, but

30 are not iimited to, thermal gravimetric analysis (TGA), differential scanning calorimetry
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30efficacy of another prophylactic agent. WO 2008/057252PCT/US2007/022648 [0054]The term
"composition” as used herein(i§ intended to encompass a product ofg[n'prising the specified ingredients

(and in the sperifiedamaunts, if indicated), as well as any product which %2&%%@&@r indirectly,

from combination of the specified ingredients in the specified amounts. By "pharmaceutically

acceptableitisyeant the Sdillent, excipi arrier mus t% compatible with the other ingredients
of e foreton S AL L AR RSB Soa s

wulat efeterious to the recipien g “tHerapeutically and
prophylagtieslipedfeptvecasappnt greficfrertol (1B JembBateh hrectisiagtys stifdatantivat vellhtdicit the

biological,gtmedic ISsie em,.animal or human that is being sought by the
researcher, vetering#‘fgaﬁr‘?,p(%%ﬁ?ggfz gﬁﬁ%ﬁﬁ fg%xr%)tsrr}gép S igym(tzll%aﬁ Or At s %%i?za et%p?)lrcea\flgent development
of or allem@%%wﬁéméaﬁm@? migresetni éXipeiensal atystaibeasehpeimtquertedvi0056] The
terms 'subigstiapdiRatant Ry PG UeR ADRENEM A d6fiBAly JIRELLIR iicudg gnimals such
as mammals, including, but not limited to, primates (e.g., humans), cows, sheep, goats, horses, dogs,
cats, rabBit&i$ats, mice and the like. In specific 15embodiments, the subject or patient is a human.

[0057]in gatsitipn to solick (aemsGempiRingIGoRARNIS s RmBedimeRtHRelaigprayige solid forms of

pmdrugs of Compound!, Prodrugs of the compounds described herein are structurally modified forms

of the confPBIMAMAI Yealii§ UL G eRnsisHed Wik A gum ereisr prpsismes of ebimsitdvehts provide the

compounstofdeitionaliyanodegs.caniédbs conyalied [a the.aampapadd chespigalespiochemical
methods in an ex }ﬁivo Eﬁnvironmen%[‘1 For example, pro‘dru%s can be slowly converted to a compound

when place§indtais ér%gmé% FAS TP RS S FoYelr oA RedsP UNatoR AF B&ent. Prodrugs

are oftentussitibbecapseircsomessithationsuthey, Mrwberpasierigacimipisiarthartbs sompound, or
parent dryg. They may, for.instance, be bioavailable by .oral adminjstration whereas the 25parent drug
e O b SOl vet QTR 19 %}e{ﬁrb}%%%]é 8ﬁ8§?‘88¥’p‘8§fﬁ8ﬁ§ over the parent

is not. The p?gr rug may also have’improved SOIGBN
drug. A wiels srangstycofapradrpgsdaniy atidiessafer kemanvpl éni thenatstsis beH Rio tiRasea thatetelysesphydrolytic
cleavageoqr}g%ﬁgtg\ggi@&g\{%meo‘tgn}% nggggg%ﬁ‘papxam le Withoytallirlmé;[{?éion of a prodrug would be a

compound which is administered as an ester (the r?reos rué"g?‘ffg%eth%n IS mg%a?ggfpc? ly hydrolyzed to
the tarbdrptienable teraefivedBoentiyll Auiditiortalsiastipldssimitinge peptit vl e svidivesnof a

COMPOUNghecifically, the terms “about” and “approximately,” when used in this context, indicate that

the numeric value or range of values may vary, in particular embodiments, within 20%, 10%,
9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1.5%, 1%, 0.5%, or 0.25% of the recited value or range
of values.

20 {0047] As used herein, a solid form (e.g., a crystal form or amorphous form) that is
“substantially pure” may comprise, in particular embodiments, less than about 20%, 15%,
10%, 3%, 3%, 2%, 1%, 0.75%, 0.5%, 0.25% or 0.1% by weight of one or more other crystal
forms, amorphous forms and/or chemical compounds. In certain embodiments, a solid form
that is substantially pure is substantially free of one or more other particular crystal forms,

25 amorphous forms and/or chemical compounds.
{0048] As used herein and unless otherwise indicated, a composition that is
“substantially free” of a solid form and/or chemical substance contains less than about 20%,
15%, 10%, 5%, 3%, 2%, 1%, 0.75%, 0.5%, 0.25% or 0.1% by weight of the solid form

and/or chemical compound.



WO 2008/057252PCT/US2007/022648 [0058]In certain embodimin{ts, Compound | may contain
unnatural proportions of atomié\_isotopes at one or more of the atoms. For example, the compound

may be radiqiabelgglistayadioactive isotopes, such as for example t\r"i'tiurnp@ﬁgsggg}mgz@g (1251)
sulfur-35 (355), or carbon-14 (14C). Radiolabeled compounds are useful as therapeutic agents, 5e.g.,

cancer (NGFARPUNc 0GR GSRAIGN IRRAUARLE (i IDCIRG ASPAN I BAGENIS, and.dlagnastic agents,
e.g., in vivo imaging agents. AR isotopic variations Ofthe omﬁouncﬁ, whe%ﬁér radioactive or not, are
intendedaibérediesipasks doiithmnatieationpe whdhcretobadintbstssprnvdtietibs@inf 52 GOLID

FORMS GOMBRISING g@i%’gau\mpthég[9&@%3@r&aiae@.mm%mﬁ%@sm%?vﬁg‘%enns

single-coé:%ponent and multiple- component solid forms comprising
)

449-(tetr Ripaigine Jbespraad-erimpssenne ol dmiliererppdiserdey tasnlfiok dyatoifexan--ol
("Comnposthieidisravidisd Mar hienthe ol AR e Rhawm Relowi RSyl Al ARE LG gmPound | can be

synthesized or obtgined according to any method apparent to those of sKill in the art based upon the
teaching& RIS’ FISRIARyY the methods described in detail in the examples below. Compound | can

also be pEzaled accordingtphdiei M etaafsdesHiPREARdeH i ddalh AR NGrddd332,617, filed January
12, 2006,, and Internaﬁt{iﬁnal Pub..Nq, WO 2006/076595, the entireties of each of which is incorporated

by refererf& iTardlh. BfoBES{iR EBHAHEMIOERAEE BN HEpEBarE P HPEas8tass
comprisidisthee steisottefl) s uifstitiiomakanttrompuemigdiag with an amine-containing compound (e.g.,
an amin ining heterocygcle, such as an amine-substituted tetrahydrofuran) qr salt thereof; (2)
furtﬁge]r sﬁg&mﬁion wit SaHSch}jlﬁl fgiﬁlé 3%1%5?3002%‘&@%}?5 i %8&%5“(&?&%%% ontaining carbocycle,
such as amamiessabdtitumdgyotoltiesdnnt) presaltineoe ofo @)@ tregrctiessiohipraitiorgroup to the
correspopding, AMINL.(8; G dQ 0 iline); (4) WO 2008/057252PCT/US2007/022648 coupling
with an isothiocy@nat?e s{ub%titlﬁléctﬁj%&r@?t%r ﬁé}:eé?o%a?i/( compot r%n@% erEC%GS %r?ﬂutogr@o%ﬁeeﬁﬁlat
isothiocyafiests)thahe sehieeigetbssriomsuinphin astiostitintedneurinegortdation résutieirtainueenbodiments,
two or mgreraf fReastensiaf.tae,process may be combined and/or conducted in sequence without

isolation of intermediate compound(s). In certain
15 [0052] As used herein, and unless otherwise specified, a “therapeutically effective

amount” of a compound is an amount sufficient to provide a therapeutic benefit in the
treatment or management of a disease or disorder, or to delay or minimize one or more
symptoms associated with the disease or disorder. A therapeutically effective amount of a
compound means an amount of therapeutic agent, alone or in combination with other

20 therapies, which provides a therapeutic benefit in the treatment or management of the disease
or disorder. The term “therapeutically effective amount” can encompass an amount that
improves overall therapy, reduces or avoids symptoms or causes of disease or disorder, or
enhances the therapeutic efficacy of another therapeutic agent.
[0053] As used herein, and unless otherwise specified, a “prophylactically effective

25 amount” of a compound is an amount sufficient to prevent a disease or disorder, or prevent its
recurrence. A prophylactically effective amount of a compound means an amount of
therapeutic agent, alone or in combination with other agents, which provides a prophylactic
benefit in the prevention of the disease. The term “prophylactically effective amount” can
encompass an amount that improves overall prophylaxis or enhances the prophylactic

30 efficacy of another prophylactic agent.
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5embodiments, the steps of the process are performed in the order in which they are listed. In certain
embodiments, the steps of the{prpcess are performed in an order ot[‘per than that in which they are

listed. [0063}imaparicylar embodiment, step (1) is carried out in the bfesw@%}}b—zgg%

isopropylethylamine (DIPEA). In another particular embodiment, step (2) is carried out in 10the

D s iR e R P S E LR SRIRC L e gUgaEnce of Pe

catalyst. In another particular embodiment, step (4) is carrie another particular
embodinfentPEiEE (B ispeifirtingredietie(prd et s amounts, if indicated), as well as

DimethyiaipRRRRYHRN eI abdirBld neiRC ars o PORAISRIE fRys comprising
Compound | provided herein include single- 15component and multiple-component forms, including
crystal fofHESSRBR AR bR TedrARouAE- iR BRRTMBe winalim e RRbYSjiniorpast 8xits, solvates,

hydratesqfigeatystalpianc ¢ laihialarsoRliclapnbR uidesthereineaRA R IaRAked R ik methods

described herein, includin% the methods described in detail in the examples below, or by techniques

known irffESHISIRERGIRRY ‘P &tiFrg Iisal B8Rk, rapid melt cooling, freeze drying, lyophilization,

20quenclpgesfing the melierapithsaivmcenapaiaiophalGol et avaParatiar et the
recrystallization, slurry recrystalljzation, cr S}E”IZ&Y[IOI‘] from the melt, desolvation, sublimation,
recrystalfZAHEh 5 LS A S50 eyt bey i drRlpatel o maitelre IRty aaliztton on

surfaces wyxtempldtes! suthrasy eng: jObep@lyoers ety siathzetionvindhe prasenrdeaf additives, such
as, &9, (C)Paﬁrg?%q!nggggtgrr-%?lggg S, d(tesolvation, ehydration, Srq id cooling, slow cooling, vapor
diffusion “Sdblimation. grinding. cryo- gt g SShet rBR gH AN IEEIASERAEIEY precipitation,
ultrasonicationingacd dheresipitationf hsetisadudethgreaizidation and precipitation from a supercritical

fluid. [00ggIeayticular eabpciipeqs herein Arouids: composiions caprising one prmore  of the
solid forms. Certain embodiments herein provide t0 compositions of one or rhore Sofid 30forms in
combinatiei¢ivith ivthedeamtiveningrel rsmnGerinimdmbagliments hevgid rovidetenéttzods of using

these compRsiipns i :BealRnh&Yaaron a; MARAgSMENt AL GRAGHILINS. and disprders including,

but not limited to, cancer, a cardiovascular disease, a renal disease, an autoimmune condition, an
infldmmaRBRPE BRI AheHbI Nkl SgBeRiriatioR Tgehemia-reperfusion injury, pain and related

syndromesy spease-relaiqduastnG ANAASIESIOREIR e Ao LAmANAY AR tension, central

nervous system (CNS) injué%jdgmage or a condition tréatable or preventable by inhibition of a kinase
pathway Pl656E B RTAs ShpodisE Fererrpidvidecdragniichrinmaemisisipt abed stal form and/or
an amorploeuis deymrot Gompawacheihaes 6PMPESILORE MEIRABIPTITR GoBRGkES provided in FIG.
14. In specific embgdin]ents a,colmpog,ition comprisin%a .
changes under physiological conditions to provide the compound. Additionally, prodrugs can
20 be converted to the compound by chemical or biochemical methods in an ex vivo
environment. For example, prodrugs can be slowly converted to a compound when placed in
a transdermal patch reservoir with a suitable enzyme or chemical reagent. Prodrugs are often
useful because, in some situations, they may be easier to administer than the compound, or
parent drug. They may, for instance, be bioavailable by oral administration whereas the
25 parent drug is not. The prodrug may also have improved solubility in pharmaceutical
compositions over the parent drug. A wide variety of prodrug derivatives are known in the
art, such as those that rely on hydrolytic cleavage or oxidative activation of the prodrug. An
example, without limitation, of a prodrug would be a compound which is administered as an
ester (the “prodrug”), but then is metabolically hydrolyzed to the carboxylic acid, the active

30 entity. Additional examples include peptidyl derivatives of a compound.
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10 crystal form and/or an amorphous form of Compound | further comprises a compound provided in
FIG. 14 in an amount of less {hgn about 0.01%, 0.05%, 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 0.6%, 0.7%,
0.8%, 0.9%,J, DYpaghrdk,2-0%, 2.5%, 3.0%, 3.5%, 4.0%, 4.5%, 5%, 6%, %% 8% IR 0% of the
total amount of Compound | in the composition on a weight basis. [0067]While not intending to be
bound by gy particulgy Fy, certain Iidﬁf rms 15provided herein are characterized by physical
propertié@, e.gf.),_ stability%?c}%ﬁiﬁ%%é%ngl%gb u%tzl% 0?5%2 ggﬁr%oﬁlﬁ%fle%f}aé“rrﬁpc%ﬁogﬂgiﬁ%%t?)eutic dosage
forms. Mafsoiraroivhile acnwishingaobbdusome. oaeyapariictiarcinamryndadaibesalts and crystal forms
P o dBtEhaL GrRIRERd RN AL PIANGISanty 8 RIS MoIBAIRlom obress Y ane
uch prope e de

hardness, suitable_for manufacture of a solid dosage form. ties can rmined 20using

techniquéd ok 4s - rercantvactibh, MicRastophelid epapmrondopy usefuitrsrineaeutlysiserds described
nerein anpknaH GRS SIRCIECORRRARNL SOl S o Comppua BAgRIGtain

embodiments herein provide single-component solid forms of the free base of

449-(tetrABSRIFo ralli-BXPLTEED 8 SRy SH-isponigastiabroreiihe fompawmbjwirthey clohexan-l-ol
("Compotsaebkaia\ingoitiity fneibedtieateari niyRYeNtoRArReaRsacsen of sandiiprs and disorders
including, but pot limited to, cancer, a cardiovascular disease, a renal disease, an autoimmune
condition?"&h’ fi&tory condition, macular degeneration, ischemia-reperfusion injury, pain and

gentral nervoussyste _ (RN Y SW@Ie or preventable by inhibiti.on of a
kingge p:{@g\g@y. [00694CRLt IWMH@?R&%}‘%%Oi@é%ﬁggﬁ%é?§§§g§§$‘%g¥t?%9rphous solid forms

of the free base of Compound I. Certain embodiments gle-corhponent 5crystal forms,
or polym&PPHENSP el fide e st singtlPrdis oo Thesityio-8dRbériefusslid forms of Compound

| can be BrRARH;RY) 3Py aod RRAASaL i HiesR pdlled i, PAsalinen e teachings herein
The single-component solid forms of Compound | can also be prepared according to the techniques
described8HSH SHHEHIREP S REMGds described in detail in the examples below. 10[0071]As

described below, certain single-component solid forngs of Compound | display superior properties in

comparison to other solid forms of Compound I. 3 .1 Form A of the Free Base of Compound 1
[0072]Certain embodir’p@jts herein provide theF A crystal form of the free base of Compound I. In
certain embodiments, Forfifi’A of th/Le Qﬁ_e_a o pound | can be
= H
[0060] G
15 [0061] Compound I can be synthesized or obtained according to any method apparent

to those of skill in the art based upon the teachings herein, including the methods described in
detail in the examples below. Compound I can also be prepared according to the methods
described in U.S. Pat. App, No. 11/332,617, filed January 12, 2006, and International Pub.
No, WO 2006/076593, the entireties of each of which is incorporated by reference herein,

20 [0062] In certain embodiments, Compound I is prepared by a process comprising the
steps of: (1) substitution of a nitropyrimidine with an amine-containing compound (e.g., an
amine-containing heterocycle, such as an amine-substituted tetrahydrofuran) or salt thereof;
(2) further substitution with an additional amine-containing compound (e.g., amine-
containing carbocycle, such as an amine-substituted cyclohexanol) or salt thereof; (3)

25 reduction of the nitro group to the corresponding amine (e.g., to substituted aniline); (4)
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15 obtained by a procedure comprising evaporating a solution of th%!,r_ee base in one or more solvents
including, but not limited to, acetone, n-butanol, ethanol, methanol, 2-propanol, tetrahydrofuran (THF),
ethanol/watgy ¢l/dgkasgsmixtures of two more thereof In certain embodimeanis;uksewapesation may be
performed, e.g., at about 25 C or about 50 C. In certain embodiments, Form A of the free base of

Compougg,b&aB RRrPHakeddYAREERIRAGOBPHSIAG S TG R s bRsgn one or more

solvents, including, but not limited to, acetone, acetonitrile, n-butanal, ethanol, ethyl acetate, heptane,
methyler& Breriis i dipiiietrsnrelont! Rbing ¢lptn BadinsmBsebs iy purbe iometen.water,
ethanol/vatesiel Aeranst middw s o bhup FaoraHbekgR o e eHSiRe BP diasiSintiac.sisry may be

performed, e.g., at about 25 C or abaut 50C. In certain embodiments, Form A of the free base of 25
CompoufiaPEEEHIE SERERRSE Wi Briseliior ot dufsmstiste SRBRRMIKELIVR AE*Eipitation, including,

but rsot lientestitecathanokwaiest @thpaeldy 1B betthaaoinepiane: THRME Bley TRfihieptage and
THF/toluene solv ntg?/astems. In certain embodiments DLhe precipitation mﬁ%/ be performed, e.g., at

solvent/aAHEBI ERPPAHBE S ABotIEREL 5%%‘%&%# A3EIEY YhER PRSECtTERA A Bbodiments,
Form A ofHiehfiles hasksaidCompound | can be obtained by a procedure comprising slurrying another

solid for prising the free. base of, Compound | (e.g., a hydrate, of Compound )). in,a solvent, such
- e.g.,”g@%‘g%t% h%b%a?ﬁiicg};gzg;ﬁaﬁﬂgﬁ%ﬁﬁ%g gg&fu&"ﬁﬁ“’%ﬁﬁﬁjﬁ Whire necoi I
certain e iyt s)yFenm r apfp@dmpouambbdanche o el daoriedvantaus solvents,
inclygling, b gsr%%élm;tﬁﬁj et . and an.ethanol/water. mixture, [0073]A representative
XRPD pat}e nof Form Ao ﬁ'\'e %%%g%%jg%? oirrﬁr?glubr?g ‘F?S“é*r%%%&?%ﬁ J‘?lo r%l]ébgr ain embodiments,
Form A dfrgsenfieelssests! Gbnipeneidieripactieiiac tavibed honk R Heiaks tdehted iat HR drmore of the

folowing ABIEnAR RPSHOOSIA PSP QYNNI KL ALL e fee base of Compound 1 is

characterized by XRPD peaks located at one, two, three, four, five or six of the following approximate
positionsP1pe Mg neroenig X ot carhodiaiiebxdrechiedediPEnbodiments, Form A of the free

base of Gogaapund | hgsiRITRE B RIS CURNASINDI Reskat RRPROHINAIE W nbte4, 16.0 and 1518.5
20. In certain embodiments, Form A of the free base of Compound | has an XRPD pattern further

com prisitfg PEN A EBIIR REstaR PeRent SerDss i i ety 60 FAREARE SEERAN LRI fal

charactedsticscofdrarnbh sdthefiepibassylEampaunddiaieshownd RGerd@ngd fIG. 3. A
represent?t%}/e DS t@g;%gram, p effﬁnted in FIG. 2, exhibits an endothermic event with an onset
(R h SR U EOE R

temperattife At'&ho BSP SAMJURRERRES M iR arRbpdsAsseabstiiiewes Cis a

melting evehiditrg pheticedasdardexdived s dralin Adrelim pleabolstn 25 1 GecAnignsesamtative TGA
thermogrﬁi@ rclansc?gégrg Lhn Ft'i%;' Sméelxhibi a small mass loss, ?n the,order %‘?;gg@ than about 1% of the
a

gating, melt )
total mass of the sampfe, upo heatlr(iao fom Ambich tt((;-:‘or?lpl)n ﬁer%ﬂef'od Aot .Zaﬂ?@’thermal data

indidate tiearcbignong direnicde tsasbsoheumyapenaib dodswnedlcontainmbstansiah2samounts of either
water or Sgluenhin e LTSI ROSINSRERI SRR T AT AISASANAIg. In certain
embodiments, Form A is anHydrous.
sublimation, recrystallization in confined spaces such as, e.g., in nanopores or capillaries,
recrystatlization on surfaces or templates such as, e.g., on polymers, recrystailization in the
presence of additives, such as, e.g., co-crystal counter-molecuies, desolvation, dehydration,
25 rapid cooling, slow cooling, vapor diffusion, sublimation, grinding, cryo-grinding, solvent-
drop grinding, microwave-induced precipitation, ultrasonication-induced precipitation, laser-
induced precipitation and precipitation from a supercritical fluid,
[0065] Particular embodiments herein provide compositions comprising one or more

of the solid forms, Certain embodiments herein provide to compositions of one or more solid

30 forms in combination with other active ingredients. Certain embodiments herein provide
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[0075]Form A of the free basg_,,qf Compound | exhibits desirable characteristics for the synthesis,
processing and manufacture of drug product containing Compounof\'_l.-.,For example, in certain
embodiments;FaigBA-eihe free base of Compound | has an 30advantaggeygsiabiiyprofile, which
is an important characteristic for processing and manufacturing. In certain embodiments, Form A of
the free hase Rf.GPM Li le.during.drying at temperatures up to about 4Q-45 C. In certain
embodiments, .tlsﬁe cryste |§%%§%%§r?3%g}sseé:%g gﬁ?za %ﬁ’ %ernré% SF A B of Compound |
provides ¢ éfieatvadémndent ipatikidegidnibyotdmivihy, oranedy cinegrdie isvels dischemical impurities
S(such ag &iARE o MR RA I CORGA SRmARNARAAMKeRRdD Fig kn e gslting material.
In certain embodiments, Form A of the free base O$Com?)9é,u% ‘lséguBlé(‘?‘éln iark %?Jerrg.gf)ﬁ] certain
embodimEHEMFolFRAlwT are TRy pide aHad mipband o sto Alisperastsplorestingexhibits a mass gain
of less thamaRauRiePEMBRMD SURIRAIRHPHIPIREIEBRC L MM LQLBR0EHA9p to about 80%

relative humidity (RH). For example, in certain embodiments, 10when Subjected to moisture sorption

analysis, P ATMEIRES SISOy RIBP s oy evebinbn iphikidee affadhipeassaatiovao about 80%

RH, and pdbits a maBSrgahﬂhﬂéﬁb@@ihieﬁt%/%%ﬁ{biﬂﬂg@%gﬁﬂm@&P&Ex@%éﬁ?@@%%% RI-l. In
certain e bodinéznts, followglg%ﬁ oisur%(éorption nalysis, the XRPD pattern of the Form A material is

substantia{ FHERE A THPEEHIR BB O ! EBIeA SAmRsiTiae A< BroesdthiSund! is stable
upon 15campressioprolieeXaRidie 1 1 euRic Sabskimeriss Whemsuhirsted D sanyession testing

invglying abaut 2000-psi pressure for about 1 min, the XRPD pattern of Form A is substantially
un&%nggg%bééﬁ%%f@?n aénrﬁﬂboéﬁ%%ﬁ Oﬁ'@rgﬁgﬁ}m&g‘ﬁéuﬁgFﬁwcﬂnBﬁ}ﬁélafS?mP&flﬂﬁie free base of

Compoumbhighicin El6ub4tartiatiynpureofite patitictdas@ro QS0 2 534  plecef R9substentially pure
Form A ig g4 D| lyfre 0 solid forms, i di they, salid for omprisipg Gompound |,
such as,%()e'tgg%)’?t?ﬁlae}r’aséé ié ’fgiﬁ%’gg%ﬁr?éﬁ/& rgar?ﬁbl%%%d?&é?&é’d#%@iﬁﬁc’&g&:éé?’ fbodiments, a
sample of ‘GuB%aittiadly Bl Fdntoteiasobstafitaliypverddf iothercohemiiid compasiztis bisluding, e.g.,

solvent, Wé and/or Wﬁ‘ME%%“%S%%%M‘F%%@%%&% Eé)rr?cg F%‘E I{fgg}llar]l%e Base of

Compound | [0077]Certain embodiments herein pro orm al form o the frée base of
Co&%ourﬁﬁol‘f‘ﬁ%éﬁﬁlﬁ emprdReieriesd borphBibel prpotisatagelsialitity peldtlite atdpproximately 213

C, as megistiRioR- thicDYRREridlk $6F@IRIGMPRsin _ 0 base of
Compound | maby be reggre%?e.g., by hlaating a h%ﬁ%@ﬁ%&% @go%é%{%‘zé@%gggoomzzms

of the fred'5&L8 15 Ry Pt s deanss, eerainaralitens stvridd Reo psifedhorine free base

of Compatihhiscrrioxides ishfGalprispyrhisheahyeraig &B%ﬁ(ﬁ@%@%?ﬁp?ésggmﬂ%ﬂd lis converted
into For Bé)f the fre e of C?m ound! by dehydration upon heating. 55.2.2 Multiple-Component
Solid Font}ﬂﬁg 8?%’0%‘[5 & i manufacture of a solid dosage form. Such properties can be determined

20 using techniques such as X-ray diffraction, microscopy, IR spectroscopy and thermal

analysis, as described herein and known in the art.

5.2.1 Single-Component Solid Forms of Compound ]
[0068] Certain embodiments herein provide single-component solid forms of the free
base of 4-[9-(tetrahydro-furan-3-y1)-8-(2,4,6-trifl uoro-phenylamino)-9H-purin-2-ylamino]-
25 cyclohexan-1-0l ("Compound I") having utility for the treatment, prevention or management
of conditions and disorders including, but not limited to, cancer, a cardiovascular disease, a
renal disease, an autoimmune condition, an inflammatory condition, macular degeneration,

ischemia-reperfusion injury, pain and related syndromes, disease-related wasting, an
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[0078]Certain embodiments herein provide multiple-component solid forms comprising Compound |
having utility for the treatment,(prevention or management of conditiQns and disorders including, but

not limited tqy§3p6EEsAEATdIovascular disease, a renal disease, an autoiggRe doRsitian, an
inflammatory condition, macular degeneration, 10ischemia-reperfusion injury, pain and related

syndromes, diseasertelales wasing, A ARER9sRIAed candifian, AuimananBypertension, central

nervous system (CNS) injury/damage or a condition treatable or preventable by inhibition of a kinase
pathway OOV IfCEgaRT evmivdiieHestablen prexsuaisunpriubsiapoherkinasoppiheds forms comprising
Compoupghéofertain emibadicpaRiaheraimaeay sV IiRiS: %n&%ﬂem%%}%%ﬁ%qm%eﬁwising

Compound |. The multiple-component solid forms comprising Compound | may be neutral or ionic
complex85!5r ey 4sshpHem patRdle featiaim andai mer R ERET LS HEIEls BRSeREYorm.

Multiple-gariponRent selishionmsppEovidad hereindnglods selisiforms which may be described by the
terms salt co-crystal,fglldrate, solvate, clathrate and/oréjolymorph, and include solid forms which may

be accurgi[%w}describ By e SITRERS Y S bthoLE T Qe BRI T R R SRR BRENt solid forms
comprisingGainpourdtlicanobespirphiedhbymbysedaipodappateiridoihese Skilethiethe art based
upon the teachings hFre'n. Thef ultéig)le-gr(lrggongnbsolid fogrg]s of ompotﬁnd lean also be prepared
according IBARE A SR LD RS AR S A 51 AR AF R TR A SRR O IF TP TRGRESl in the
exampleddielbad 2&[E108hpAsIdestithee inelodescabial inndedtip le-denpangles $elidhiforms of Compound!
display superior properties in Go rison tg other solid forms of ound.|.5.2.2.1Hydrate of the
Freﬁ)e@Ba e of]gompou/r%a %Tﬁﬁ%ﬁgér ‘évihcggnaf)%sdlﬁﬁgﬁ% Orre’?ﬁ%?o’\/lrgé)rg%?%?ac{@%?%ga form of the

free basdlispi@pmpouetpro et aircemirotgiméntshenis hydoate of benfpeersblse of Compound | can be
obtained by precipitating Compound 1 from various solvents, including, but not limited to, ethanol,

water or a mixture thereof. Insceftain epgbpdiMAiR ibis Midaie 0bsoling Pase of Compound | can be
cbaned el olowia pseolig Becedbie,s et cnbsaiens g o of vt
gravimeto£ (3 @pandlysis, dGatoaplechniiininffaied Spédicoseopysanflgsisddad Ryad 6 coupled with
the Ty PO DALt AL IRA EOMAIT 2BBLD 8 LIS 3 34, 4.0, 45 or
ydrate of the fre Se of Comp n 0] D, 1.0, 1I57°2.0,2.5] 3.0,3.5, 4,0,45 or
5.0 molar@guitaieritsi migwiatenqgdimmstbiof £etmpourithirothahendiahtaliticel, veepainlembodiments,
the hydr%?rahydrof’uran (THF), ethanol/water (1/1) and mixtures of two more thereof. In certain
embodiments, the evaporation may be performed, e.g., at about 25 °C or about 50 °C. In
certain embodiments, Form A of the free base of Compound 1 can be obtained by a procedure
20 comprising slurrying the free base in one or more solvents, including, but not limited to,
acetone, acetonitrile, n-butanol, ethanol, ethyl acetate, heptane, methylene chloride, methyl
ethyi ketone, methy! t-butyl ether (MTBE), 2-propanol, toluene, water, ecthanol/water (1/1)
and mixtures of two more thereof. In certain embodiments, the slurry may be performed,
e.g., atabout 25 °C or about 50 °C. In certain embodiments, Form A of the free base of
25 Compound I can be obtained by a procedure comprising solvent/antisolvent precipitation,
including, but not iimited to, ethanol/water, ethanol/MTBE, ethanol/heptane, THF/MTBE,
THF/heptane and THF/toluene solvent systems. In certain embodiments, the precipitation
may be performed, e.g., at solvent/antisolvent ratios of about 1/10 and at temperatures of

about 30 °C. In certain embodiments, Form A of the free base of Compound I can be
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10contains about 9% water on a.weight basis. In certain embodiments, the hydrate material can be
dehydrated, e.g., by heating aljove at temperature of about 100 C. [0083]A representative XRPD
pattern of thig:§ydsaiegkihe free base of Compound | is provided in FIG. 4cngesigitespbodiments,
the hydrate crystal form of the free base of Compound | is characterized by XRPD peaks located at

one of el IPUIRG L SSRRISHIBRIGASSH BB Sy dork ik ik kB, 18.4, 195

20.1, 20.5, 21.1, 1.8,23.0, 23.8,24.7, 25.6, 26.0, 26.8 degrees 20. Tn particular embodiments,
the hydr@eppsnd Féerg of hvdrasobasmprung hipoanaly @i parhate Ao eRioRIIED hiesiocated at

one, twogiyERiaky, VB SixoAleie W3 AltiedolowineanBroXiBIate RATLARR &iBodihEnd 3.4, 19.5,
20.1, 23.0, 23.8 deﬁ;rees 20. In certain embodiments, the hgdrate crystal form of the free 20base of

Compouh Tha LA B Ha R PRI E bRaRR NS FURMIERHY 1R ,0058198. 20 In
certgin efabagiments, diheraydiater cangtal tonmelfhefiaechase of Compound I has an XRPD pattern

further c ising peaks at approxi 13.4, 20.1 and 23.8 020). [Q084] resentatjve thermal
charactol S of this Py R e LR B BOh A 1P SRR B4Ra . 6. A
representativiedd &Criitermdg ramziprasbodéderbintott. 6 o€ iuliite initiabeédathermic gvents with peak
temperatyres at abaut 7. nd abqut 95,C, followed by an exathermic event with a peak temperature
ot about THLC ey BB Rl s B DR e e R e SR o
about 2200, Aréprésentalives TG theriihdfain,| prssémedilin, RIS, @ 0eXPibifs 22 MaxsApss of about

10%0f the to 0 ing.f ' e rature to ghout 200 C. 30TG/IR
e B AT D e DA TS R 2o
200_&3105{7&52%’@@132@@3@22@4@ [DOBSIT fiiesthydeartlmygtadiidrnt shiresfedecdaseXSt -Cbmpound |
exhibits desieRIe, EhAIAGIET ISRk TE VISR S PRSHIGL AR MAIRNIRGI R Sh g product
containing Compound I. For example, the crystallization or recrystallization of this hydrate of the free

base of Gérpbufd! 7 prolided bp effdciikasaerctthslarpiipificanbedimeststEmmeibddhe&ises, the Shydrate
of the frep,hase@frRIMROLAL bisSRESRHANY RIS S Feads A BAr ot gt Salt pfGampound |

[0086]Certain embodiments herein provide the Form A cg@sétal form of the HCI salt of Compound I. In

cerfain effbddielt<eEamsROSF RS Mo Fean 6 in S5 Rase oA sepmBiaicirs 3y &8l Compound |
with HCl ganarigusteeyenisising yeing abuiprekiinatag 19,7, 23.2 and 24.1 ©26.

[0074] Representative thermal characteristics of Form A of the free base of
Compound 1 are shown in FIG. 2 and FIG. 3. A representative DSC thermogram, presented
in FI1G. 2, exhibits an endothermic event with an onset temperature at about 225 °C, In

20 particular embodiments, the thermal event at about 225 °C is a melting event. In particular
embodiments, Form A melts at about 225.0 °C. A representative TGA thermogram,
presented in FIG. 3, exhibits a small mass loss, on the order of less than about 1% of the total
mass of the sample, upen heating from ambient temperature to about 200 °C. The thermal
data indicate that Form A of the free base of Compound 1 does not contain substantial

25 amounts of either water or solvent in the crystal lattice. In certain embodiments, Form A'is
unsolvated. [n certain embodiments, Form A is anhydrous.
[0075] Form A of the free base of Compound 1 exhibits desirable characteristics for
the synthesis, processing and manufacture of drug product containing Compound 1. For
example, in certain embodiments, Form A of the free base of Compound I has an

30 advantageous stabtlity profile, which is an important characteristic for processing and
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10ethanol, isopropanol, water or. mixtures thereof. The HC1 may be charged to the reaction as a
solution, e.g., a concentrated agueous solution, or as a gas. In certain.embodiments, the stoichiometry

of the resultiges pigghictean be confirmed, e.g., using elemental analysis fpechigmngodmsgertain
embodiments, the Ha salt of Compound | contains approximately two molar equivalents of chloride ion

per moleffanmnarRd h b earINRMPRAINERH KerlbEarnelhediEbamutal Gasmpound! is a

bis-HCI salt. of Compound . In certain embodiments, Form A of the 1-ICl salt of Compound! can be
prepared Ei82, By PERS FTABTATEIOWAAD Bv4ab 6Patd e |§. cortaipstbodimertadBet 50C) from solutions
of the 1-Kpysaiizarsal\wars reHdiagi-Aus et foried i Reliiapale sthanabsnathanelidepanal,

water, ethano|/water (1/1), angd mixtyres of two or more thereof. In certain embodiments, Form A of 70
the HCI §2CHE SHRBAMPTCRRHATTE BHROY RE §T, 15§ Similed drRsH9E A emichd i PUE iout 25 C or
about 50(&i}Hesodventadnsl udirgs okt Bédinoiec ipasaioney RratRNITde | ;yhyianalsating acetate,
heptane, methylene chloride, methyl etR:yI ketong MIBE[%\ZS&pr?EanoI, toluene and THF, and mixtures
of two ortﬁbqégﬁhgfb%%&?ﬂﬂo B\é’éﬁ A RRPE P55 BF EBPPRONF HiRsEREP LAY Compound |
is 95provided im E¢@aid cinteeiitaimenfoadimeritas FembaAecaiftierpb il SaitihGompesapt) is
characterized hy.,.XRPD peaks_ logated.at one or.more qQf the following approximate,positions: 5.2, 6.1,
e 17 S8 B o B e e R R R ¥ bocments,
Form A dfaheabit 88t tofabah potindl dischardditrididd) by ¢RI pleaksdatateehdiodivestwp, three, four
or fiye of f i X tions:. 1.7 ; al: 4 23, . 20. In certain
e S N o e O B e o
approxinYhen/ing3sed foghebept 8% thais 8l BitbudimdvbiisRonasyganthbabat kathof Compound |

has an XRRE PRHABLANHUEIG PRIESFRRENHIMALE NP detait 3nsihedd, FhdRiREaIN

embodiments, Form A of 5the 1-ICI salt of Compound | has an XRPD pattern comprising a peak
located dPRISEESREBPRANIGIRWIRG A8 BasitemeiBhe pnmydgratsiakis abstaniqinss|Representative
thermal chirrasiiistiescefriaromboaliilad Esalh ffdrmee Rt LateoshRuRdin § &Lk apshFIG. 10. A

rep(ga,sentative DSC thermogram, presented in FIG. 9 exhibits an initial broad endothermic event

followed T HRGIHEP e AALBYERRIE dUSAEMEARC TGRS P sePittics & coyBtessiondesigpresentative

TGA theirvovaip apsaseotedsin frissutdicdbibits] annass IRRPoLHearéer ahbatween about 1-2% of
the total mass of tlhe sam&lggipon heating from ambient temperature to about 125 C. [0089]Form A of

the HCI €4 S&%%%Hp%ﬂ hibits desirable characteristics for the synthesis, processing and
manufact0f8 &f drug pfachatt embtalhirgtChergo prel iddde Foexamatestin foetaintheteadinents, the

means of oA Dy o b S S RS e resciting drug

subtancabiizsgainpenbodimanssubgamtiallyfithe ¢ Gheaktlof Donspowhdilig stiestatitally pure. In

;fg:irrt} STORACEDRIM2SiRECRALBLHIT kRl Of CAMPRLAE bIRS BRI HARD Sl rioular solvents
described herein. In particular embodiments, a sample of substantially pure Form A is '
substantially free of other chemical compounds, including, e.g., sotvent, water, and/or the

compounds depicted in FIG. 14,

25 5.2.1.Z Form B of the Free Base of Compound I
(00773 Certain embodiments herein provide the Form B crystal form of the free base
of Compound 1. In certain embodiments, Form B has an onset melting temperature at
approximately 213 °C, as measured, e.g., by DSC. In certain embodiments, the Form B

crystal form of the free base of Compound 1 may be prepared, e.g., by heating a hydrate form
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20temperatures, For example, in-certain embodiments, Form A of the.HC1 salt is stable in, e.g.,
acetone, acetonitrile, ethyl acetate, heptane, MTBE, toluene, THF afnd mixtures of two or more thereof
at about 40 & fofoabositziaur weeks. In certain embodiments, Form A of thedi@issalrigsiable upon
storage at particular stress conditions. For example, in certain embodiments, Form A of the HC1 salt of

CompoubgthisisiablgdPoDcHipmas ParReubA Gs35andaneitefatftaier abediforrovggks. 5.2.2.3
Form A %é?-%‘?géfs(gdt of Compound | [00_9(%]Certain embodiments herein provide the Form A crystal
t

form of t P ERMPOURPIOHIEE Aiat Brn Btithisie hedrate ATdherEck B8t of Compound |

can be obiaineayIrsacingrEanmroBoeh BvihtdBreinbiasiops SapeRts] chadingainl Bsdimited to,

WO 200%/9 Z}252PCT/U82007/022648 ethanol, isopropanol, water or mixtures thereof. The HBr may
be chargec? G'the reaction as a solution, e.g., a concentrated aqueous solution, or as a gas. A

representative XRPD pattern of Form A of the II& salt of Compound I is provided in FIG. 11. In certain
embddiments, Form ASe}-the MBltigddt Go @pomsotifdlid S chewseet €imepoy KRPD peaks located at one

or 5 momg@fghe followiRgaAPRRYIANAL R ASKANSr ritie Tl bohhondf ol R S mad -5 22.7, 23.1,
24.1, 26.0, 26.8, 27.8, 28.9, 29,3 degrees 20. In particular embodiments, Form A of the HBr salt of

CompoufiaMis $A& G eMpREY 6)‘?@‘(@9 BUbEakY bedtettatynaraigalienreemmagestenielof the following
approximaiel pRsitiens didsdarsidkBudingl tut 36136900852 d0AALIE RN AL 0f tgebiRr salt of

Compound Iffﬁhibits desirable charactgristics far 10the synthesis, processing and manufacture of drug

product CoMAfTRE T ShPEGHEMY PR LINTyED 98 TR SEBH M hBATSAN HLEfRI 8 Form A of the
HBI 8alt ot Bonpeayrdiipeavides apaaftactintaee ansdedhericaiien blaremmdngosreducing the levels

of chemical impurities in the.resulting drug substance. In certain embodiments, EQrm A of the HBr salt
e o Pty By e e R PR L s A SRR BT bund | [0002]Certaln

of Compouné is substantially’ p re.
embodimety Rereigqeovidenthisdrareatdokrysiakianmuidt teishifidesaft-oficampabingyl. In certain

embodi ey Form I salt af Compound 1 can be obtained by reacting Compound | with
sulfuric rg[(?id in]'variou’gds)%f\%se%n%)%%eﬁﬁ%é?‘%rﬁf%é)ﬂm]ﬁe%ﬁg{%gﬁgw ?Efggqp%ﬁjéﬁ%o?}j\s/va?{é?sor mixtures
thereof. 20[CPIBK tapresendaliée xRPdnpadierents Foem profidhensitifsteceatiboh@omporind | is

By XRP B o o s oo o T 176,
17.9, 19.5may ke perigabar Joni¢ mmlekesPTIRY pATGE PR BRgEae@BINic components
together in the solid form. Multiple-component solid forms provided herein include solid
forms which may be described by the terms salt, co-crystal, hydrate, solvate, clathrate and/or
polymorph, and include solid forms which may be accurately described by one or more of
20 these terms,
[0080] The multiple-component solid forms comprising Compound { can be prepared
by any method apparent to those skilled in the art based upon the teachings herein. The
multiple-component solid forms of Compound [ can also be prepared according to the
techniques described herein, including the methods described in detail in the examples below.

25  [0081] As described below, certain multiple-component solid forms of Compound 1

display superior properties in comparison to other solid forms of Compound 1.

§.2.2.1 Hydrate of the Free Base of Compound 1
[0082] Certain embodiments herein provide a hydrate erystal form of the free base of

Compound 1. In certain embodiments, this hydrate of the free base of Compound I can be
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In particular embodiments, Form-A of the sulfate salt of Compound ]ls characterized by 95XRPD
peaks located at one, two, thréje,'four or five of the following approximate positions: 7.0, 14.1, 17,6,

23.7, 24.3 degieapsiit-Ha,certain embodiments, Form A of the sulfate salt gf-Leeppuwackids N
substantially pure. 5.3 METHODS OF USE [0094]The solid forms comprising Compound | have utility

as pharmagehitaals iRetighb REYSHBAIIRIANABR HIRRAAED RRITAR Sk Egedner. the sold

forms comprising Compound I"are active against protein kinasées including those involved in cancer,
Sinflam m‘%{%\‘}%d’l"&]ﬂ?&’ﬁﬁ hHRGISEHRA Wﬁ@@%%@égéh@%ﬂr@%@%@%&%ﬂascuIar
diseasescaatabalia condiionsidpsulinprasisianserdiansiss duatisdizeases angd digprders caused,

induced or %xagerbate by ozone, cold or exercise.. Accordinql%/, provided herein are many uses of the
r

solid fornf2"88MBA LR eIt AR ihairg e g rratrerfrasrsrerndiatd sritdlerarstalses set forth

below, asmielkis Kapsk ascanadsis, théemiOnaliNapcNPG] 443826 1 ladlanuai kP06, and
International Pub. No. WO 20%%/8%65%5), U.S. Pat. App. No. 11/411,413, filed April 26, 2006,
published PSS EOPLEASESSLH 1KY, Yo 6998580888 BrstARrGHABeBh Al 48 (TEMSi ey, No.

11/708,1660sfilestielnraaitctim; 2003, ﬂiﬁc&ﬁﬁifﬁ&i&ﬁ&ﬁ@@ﬁﬁ,%ﬂk}}@ljﬁé@f&ﬁ@%@%@%@ relfgrgnce |
herein. [0095]Representative immunologi jtions that the solid forms comprisin ompoun
| are use u??’c#ottrlgdaﬁﬁané%?ea\{fgﬁﬁﬁgc’;rﬁguqdaé:Cgt[?]tdg‘rg%‘&rhan%it%%’tg,srﬂ’éﬁ%%ﬁi SHAKR E,r.‘?heumqtmd
spondylitid, wsterganthritie ofUitipte soidrosis: tupsts| isfiam iaters: bomd diseas g,,tuk:gyaiﬁde colitis,
Crofw's dl : ia gravi raye's.disease and diabetes (e g., Type.| diabetes).

OO R B e o UM P o GO 1 are
useful foltrdativdepregentirsition oot s prttimitsthtonasliri@a. and allergic rhinitis, bronchitis,

hroni ti I i . iG fIhrosis, i I, | disease, irritable bowel
om0

diabetesj%?fd’ﬁﬂ%%ﬂfﬂ@ﬁ]h’e&iﬁ’@éﬁféﬁ%@Wéb@ﬁd’t@ﬁ@ﬁtﬁh@&h&mhefébﬁdrmrhaseqﬁmprising
25Compaiiebbarng UsesHh fRliiealing NRIBVRANDEGLREHHGS oRUbLARSROLHIMItes] IRy aResity and diabetes

(s T S sitions: 65,92, 10.3, 11.2, 13.0, 134, 159, 18.4, 19.5, 20.1,20.5, 21.1, 21.5.
21.8,23.0,23.8,24.7, 25.6, 26.0, 26.8 degrees 26. In particular embodiments, the hydrate
crystal form of the free base of Compound | is characterized by XRPD peaks located at one,
two, three, four, five, six or seven of the following approximate positions: 6.5, 13.0, 13.4,
19.5,20.1, 23.0, 23.8 degrees 26. In certain embodiments, the hydrate crystal form of the free

20 base of Compound I has an XRPD pattern comprising peaks at approximately 6.5, 13.0 and
23.0 °28. In certain embodiments, the hydrate crystal form of the free base of Compound [
has an XRPD pattern further comprising peaks at approximately 13.4, 20.1 and 23.8 °26,
[0084] Representative thermal characteristics of this hydrate of the free base of
Cormpound 1 are shown in FIG. 5 and FIG. 6. A representative DSC thermogram, presented

25 inFIG. 5, exhibits initial endothermic events with peak temperatures at about 79 °C and
about 95 °C, followed by an exothermic event with a peak temperature at about 181 °C,
followed by two endothermic events with onset temperatures at about 215 °C and about 227
°C. A representative TGA thermogram, presented in FIG, 6, exhibits a mass loss of about
10% of the total mass of the sample upon heating from ambient temperature to about 200 °C.

30 TG/IR analysis indicated that the mass loss comprised a loss of water.
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[0098]Representative cardiovascular diseases that the solid forms comprising Compound | are useful
for treating or preventing include, but are not limited to, stroke, myokardial infarction or iscehmic

damage to theghpasledwiag, gut, kidney, liver, pancreas, 30spleen or brain.pQis2007/022648
2008/057252PCT/US2007/022648 [0099]Representative cardiovascular and renal diseases that stent

or stent grgf sioated Wi ONPUAIG ASRIY AITHSOBRESIAG SABRON AL 5 gl fog reating or

nclude atherosclerosis and the treatment or preventioh of restenosis atter vascular

preventing i le . ' _
intervenﬁgﬁrgﬁéﬁ%%WIW%{WQ@R%@%WW@W@@%@EW@MW&S@ that the solid
forms coppising ComprHREhh A SIS AL G DO 05 PIEYIEERY Bﬁ&’ﬂ@'ﬁy@;{-ﬁgiﬁgﬁ%'é@“ed to,

Huntington's disease, Alzheimer's disease and HIV-associated encephalitis. [0 Representative

disorder®¥s RS HRAEd Brovidrsam sy svane ot prtibrations darersiaimenbrdipentsréheot limited

to, asthm@dm;t@mhj{gslvrelaie&ég,&fwgmgoghgtrqgcgmtgmlmgmry disease, lung inflammation or airway
hyperresponsiveness. [00102]Iin another embodiment, provided herein are methods for the treatment

or prevention of syndrome X§§.Q]§tab9glg g&ngf?&%g(%??w‘%%articu embodiment, provided
of‘insuli

herein are methods for the_tre'atment or preventio BeHKCE. In certain embodiments,
provided(Ag¥&in are mEtivds sobiinGtrriantrovigeshefion &f insudinfresistzheéliatleads to

diabetesdecmpyedi.Ciatalesh (ARLAMHLANPIE LRRRMITEN, PLOURARIRH B fethods for the

treatment or prevention of diabetes. Representative diabetes that the solid forms comprising
CompouRBi?iasd byerariosrempryed préteHiRdnverinms, solitcate sltidmsdubpmylpeitdiabetes, Type |

diabgtesegamionssiobure!| diabelesdigkegs siridusdiahsias malius Prstationgl %Q%’j‘betes

mellitus, maturity-onset diabetes, juvenile diabetes, insulin-dependant diabetes, non- insu
dependatf HidBefed; AEARCRATRNG amRpTIabRieR Kemaigspronsaiiabambogiacaishéres, cystic fibrosis

related dighefies@tiedogis-resirtapheiabatesm RALATHARANM LSRRIl RENidgd herein are
methodscfﬁg;[]t}%tr naére?t%tri]rg grrnbodiments, the HCl salt of Compound I contains approximately two
molar equivalents of chioride ion per mole of Compound 1. In certain embodiments, the
15 Form A of the HCI salt of Compound 1 is a bis-HCl salt of Compound 1. In certain
embodiments, Form A of the HCI salt of Compound | can be prepared, e.g., by precipitation
following evaporation (e.g., at about 25 °C or about 50 °C) from solutions of the HCl salt in
solvents including, but not limited to, n-butanol, ethanol, methanol, 2-propanol, water,
ethanol/water (1/1), and mixtures of two or more thereof. In certain embodiments, Form A of
20 the HCl salt of Compound I can be prepared, e.g., by slurrying the HCl salt (e.g., at about 25
°C or about 50 °C} in solvents including, but not limited to, acetone, acetonitrile, n-butanol,
ethyl acetate, heptane, methylene chloride, methyl ethyl ketone, MTBE, 2-propanol, toluene
and THF, and mixtures of two or more thereof,
10087] A representative XRPD pattern of Form A of the HCI salt of Compound I is
25 provided in F1G. 7. In certain embodiments, Form A of the HCI salt of Compound | is
characterized by XRPD peaks located at one or more of the following approximate positions:
52,6.1,142,17.3,18.7,21.1,21.9,22.4, 23.5, 24.8, 27.7, 29.3, 31.2 degrees 26, In
particular embodiments, Form A of the HCI salt of Compound [ is characterized by XRPD

peaks located at one, two, three, four or five of the following approximate positions: 17.3,

~20 .



prevention of fibrotic diseases and disorders. Representative fibrotic.diseases that the solid 25forms
comprising Compound | are u%_feful for treating or preventing include(,}_put are not limited to, idiopathic

pulmonary figeesissmyedefibrosis, hepatic fibrosis, renal fibrosis, chronic allegiafionephyapathy,
glomerulonephritis, steatofibrosis or steatohepatitis. [00106]A solid form comprising Compound |

containing or soated stent oratgni.gralt 9an futher compise aneisEve ampuREplangiher active

agent useful for treating or 30preventing a cardiovascular or renal disease, including, but are not

limited td; ARPAHHEDAHLAANE R BriRaUsTRFRmRE EiRG Pk PRI dmaLriN Ahin ABoRragéRd an antiplatelet

agent, anzntithterbinergeatnRNIRIAtic AueMCRHapBlin RARRARLSAAR P fRtatve agent.
[00107]The solid forms comprising Compound tare also useful for treating or 5preventing ischemia /

reperfusfEiMRITH&R R SR SRUBAIH NGy the SBRA 48t ompriaycaBriyBams. Fara dseful for

treating oeorESienting’ dorigoandhnenieDXJFTiRNeMaRhisiacion pad fosdhe Rrrservyation of tissue and
organs. [Q0 Representative capcers that the solid forms comprising Compound! are useful for
treating g%e;fr%@%‘?lltﬁ%g%?’ﬁcmag{%at% eﬁ&ﬁ?ﬁﬁ%ﬁaﬁﬁ“&%ﬁ%rs of the head, neck, eye, 10mouth, throat,
esophagli¥88ionchus Rleyaseniliaeyhermhiestalacndsliongf Sotan ArettetislomashCprosiata, urinary

bladder, ine, cervix, breast ries, testicles qr oth oductive organs, skin roid, blood,
lymph no%e?é,gh? nnelyn, ﬁ{,@fﬁ%&ﬁﬁ@g?@nﬁ Ber%ﬁ?ls%gr%%té‘h ggﬁer\%rﬁlg %?‘E%E ﬁﬁﬂ%]@}gﬁc%rs within the
scope ofetkie e tnodiiprbridéd dritatbimickide tfrdkevisd hgsoothtednitthB@R-ABht &hbl mutants or
isofgyms Jheraef,as el askinpses femathe sre. kin ily, kinases from the Rsk.kinase family,
kinases from the @%K family, kinases from the MAP&ﬁfiI:;éage! grr% ,r%nr}tlptgfrsggliﬁg “.Eégézé Such as Fes,
Lyn, andesibkainzass ksel ks sier s brovern tehareidt- 190 o1 Ojimteiad masutd tisnsibod]enarty provided

herein ang.pathres enthe lieatRrent RrdApseyeniiep of a disease or disorder associated with the
modulation, for example inhibition, of a kinase, includingb, but are not limited to, tyrosine-protein kinase

(SYK), th8SRE-proteifi A {MepighsalifiSiorpryambavhibiis depieableriaaierigiss fahesion kinase
1 (FAK), tRelypnphiry i ddBasee (Bl heMepRisHa e bknasE fiEiiny U6RpbuAagychi sarcoma viral
e O 1 o ene e e e e  F O e
HC1 salt of Compound I provides an effective means of purification by removing or reducing
the levels of chemical impurities in the resulting drug substance. In certain embodiments,
Form A of the HCl salt of Compound I is substantially pure. In certain embodiments, Form
A of the HCl salt of Compound 1 is stable upon slurry in particular solvents at particular
20 temperatures. For example, in certain embodiments, Form A of the HCI salt is stable in, e.g.,
acetone, acetonitrile, ethyl acetate, heptane, MTBE, toluene, THF and mixtures of two or
more thereof at about 40 °C for about four weeks. In certain embodiments, Form A of the
HCl salt is stable upon storage at particular stress conditions, For example, in certain
embodiments, Form A of the HCl salt of Compound 1 is stable upon storage at about 40 °C
25  and about 75% RH for about four weeks.

5.2.2.3 Form A of the HBr Salt of Compound I
10090] Certain embodiments herein provide the Form A erystal form of the HBr salt
of Compound 1. In certain embodiments, Form A of the HBr salt of Compound I can be

obtained by reacting Compound [ with HBr in various solvents, including, but not limited to,
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'_ 250ncogene tyrosine-protein kinase (YES), prote-oncogene tyrosine-protein kinase (SRC),... ... ..
©; .prato-oncogene tyrosine-protein kinase (FYN), proto-oncogene tyrosine-protein kinase (FGR),
. _prdto-oncogene tyrosine-protein kin&Se (FER), proto-oncogene tyrosine-protein kinase (FES), C-SRC
_.-kinase, protein-tyrosine kinase (CYL), tyrosine protein kinase (CSK), megakaryocyte-associated
N _ty sine-protei‘ﬁ' i%?&%oiéﬁﬁo, tyrosine-protein kinase receptor 30(EPH), EprtitypesAxsegptor 1,
. = Ephrin type-A receptor 4 (EPHA4), Epbrin type-B receptor WO 2008/057252PCT/US2007/022648 3
' (EPHB3), étﬁ‘?ﬁﬂwiﬁa@-‘ﬂ%@épﬁéﬁ% CERPAS)S Herolr e B osipebkirtaseeteeaRtbatyRe AsINTRK1),
. protein-tyrasingosinase {RIAcN oyt ' inase (SRK), protein tyrosine kinase (CTK), tyro3
~ protein tyr%pﬂgg% e (@ ROEB), bﬁ%ﬁé g&%ﬂ%éﬁ%&%& t?réﬁﬁ?%%é@ ) Pritskp Ofte
" tyrosine kinase (LT }ep ERtthrbShienarmsbispiacdShinia-thtodneckiiaseiSTAeriak tyrosine
inase (TERnelk-oélaieHBrrosing KinassuaR ine ki jth immunoglopulin and egf factor
omology domaips (TIE), protein tyros?ne kinggﬁg{%%{%égﬁ?%ﬁ%%ss%ﬁ%%ﬁ#ﬁgg’}eré?&eptor, type 3
NTRK3), mixed-linéage protefr RALEs poritens: Srbidif.Kifdsé S hildharRastitasda IPRKMA),

rotein kindéd, Mitb gensa2Tisarao] APRIKL)s DDt} SRR NG vt Rl
10kinase @ﬁ'ﬁ} |n|br@na drosophila) hornolog (MNBH), bone marrow kihase, x-linkéd MX),

- feph-like tyrosinedlgrr?gsoeli i’&ﬁf)’%ﬁﬁg ?S%Réﬁggg phtirigeated Gbptiss MBS TIRY, tkeassbedated protein,
135 kd, |ym%ﬁ@éytblwmmxppdteamtymsimkma,saes(u@.ls)dibsp@&,a@tj%@gg%gctor receptor-2

| (FGFR2), in tyrosi inase-3 ( 3), protein tyrosine kinase (TXK), tec protein tyrosine kinase

| (TEQ) pro[tz?rﬁ%/rosi_ne mﬁgéﬁ%%(%&gésehhofé}gl]é%%%‘?e{é’é‘ﬁf@ftw%l‘ﬁ Kasetgistes ffEPLG 1),

i t-celllQ/rosih‘“e%XFHB%%EHWW,S%‘I@fwdosmfkhumﬁc(ﬁgﬁﬁti)mz@@ﬁm AIRRRRLOT fyFosine kinase,

i 95 kd (ZRKa prateiRki M I inase. | (PRKMK ), eph tyrosine kinase 3 (EPHT3),

! growth arres&':-sméciﬁ%k&?ﬁgiég%é%%ﬁg%&ﬁeﬂ%%gﬂ %%)ll;égiﬂ }}e%é%ﬁgilﬁﬁt)?g%‘ﬂfé%‘méﬁ tyrosine

| kinase (AXL] 5P ESGROGARIEIOF PRetEisetion F BRRUny eetediiayiar riihroblastislgukemia viral

20oncogenefemelagB« BREBR) dfnsslikadyrosine ki se-g EFLTB neuroepithelial tyrosine kinase
(NEP), negfrgotrogh%f tyrosjne kﬁiirllée?tse[%zsceptor%)éIIIarr}t(:5;(‘:%%%ﬁa f—’i e’ﬁf}tﬁ?@i‘é | gt?e% r%%}?d’gine kinase
ligand 5 (EPCES" éd?&fl’k’;%‘?ﬂ&atyk’o%‘iﬁ"e kinase, receptor, type 2 (NTRK2), receptor-like tyrosine
kinase (RYK), tyrosine kinase, b-lymphocyte specific (BLK), eph tyrosine kinase 2 (EPHT2),
eph-rélated receptor tyrosine Kigasé ligRoeh? 2 5(Ein Sedda Q¥R FRRAR Jipease VI, eph-related
receptor tyggsine kinaseligas RLGT), Janus kinase | (JAKI), fms-related tyrosine kinase-l (FLT1),
protein kir:gase?]camp-depen%%er%agr%g%% g)gré?rt%é’ rl?"ﬁf%ﬁge( e Arsryssal feeoofyssiéarenase (WED),
ephlike tyfaléiﬁ&%ﬁ&&k@(ﬁszmn@mm@msmﬁ%msedmmlsumuI@It%@%@{?%@&aﬂanus kinase
3 (JAK3), ensbreiied yyasing kinase; j; ein kinase c, beta 1 (PRKCB1), 30tyrosine
kinase-tyqe cel(g surfage re(_:gggtor (ﬁ’g’% ??Qr%%[ﬁ%%%gcﬁg (TA%QﬁLﬁrFPH’(?m&h‘PR‘H%& ut not

imited to, ethanol, isopropanol, water or mixtures thereof,

20 {0093] A representative XRPD pattern of Form A of the sulfate salt of Compound 1 is

provided in FIG. 12, In certain embodiments, Form A of the sulfate salt of Compound 1 is
characterized by XRPD peaks located at one or more of the following approximate positions:
70, 14.4,16.7, 176, 17.9, 19.9, 20.3, 20.8, 21 2,21.7,23.1,23.7,23.9, 24.3, 25.3 degrees 26.
In particular embodiments, Form A of the sulfate salt of Compound 1 is characterized by

25 XRPD peaks located at one, two, three, four or five of the following approximate positions:

7.0, 14.1,176, 23.7, 243 degrees 26. In certain embodiments, Form A of the sulfate salt of
Compound {is substantially pure.
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1 (LIMKI), dual specificity phosphatase | (DUSP 1), hemopoietic cell kinase (HCK), tyrosine
3-monooxygenase/tryptopha }f-“5'}monooxygenase activation protein( eta polypeptide (YWHAH), ret
proto-oncogeis {REd3Byosine 3-monooxygenase/tryptophan 5- monooxygeRasg,agiualion protein,
zeta polypeptide (YWHAZ), tyrosine 3- 5monooxygenase/tryptophan 5-monooxygenase activation
protein, beta pod/peptigg-MYHHRFNgEaRoma transmembrane kinase (HTK), map kinase 6,
phosphatidylinositol 3- KInase, catalytic, alpha polypeptide (PIK3CA), cyclin-dependent kinase inhibitor
3 (CDKhiﬁ}f,ygd}lbcylgch@PGISRﬂﬂf%lgEF&é}%?H%W&ﬁWﬁd&r@éﬁﬁé%ﬁh%iﬁé@ﬁ%@?%iﬂfétéptor type, 13

(PTPNI3):cabgianpinaning: ieekespigiaisst ansaaenehanaiag FARLNdAsliagyighcerol kinase, alpha
(DAGKI), focal.adhesion kinase 2, epithelial discoidin domain receptor 1 (EDDR 1), anaplastic
lymphontd RS 28 AL R RO LS ACK T BEREP SPRAHEE S BSER Ha hasb ByPEsS o APMeB L),
phosphatiddinasitohSekirisense ghintaposikiinindRIK3Ruepbameleoy kaase-1 (EHK1), v-kit
hardy-zuck%rman 4lfeli ne sarcoma,viral on ogene,homolog KIT), fibroblast growth factor receptor-3
(FGFR3)\ Vascy é’ﬁlear‘iélgﬁ ity TE@PS&%"?&@%&P‘&S(\VE&E&?, SnFE AP S RIS FSREEDtor (EGFR),

oncogene(liRidrdgrowainédchodrecbmtordothutk pinteirode( CiRBo) exas 2l plaigidiagtivator (RASA2),

met protQ-oncogene (MET), src-like adapter,(SLA), vascular endothelial growth factor (VEGF),
vascuIar%er%&%%j}gieé?gm#?g&g?erse%feig{%?%@% V& o fﬁ%‘tﬁ?ﬁré’&&%&%ﬁ‘&FR), platelet
derived drewtiefactopreceitoroR DGR pletste foidhiveld gresviie last droeoiptoibeeta 20PDGFRB),
dualxspesifici KQSi - rylati g d kinase 2.(DY. ~dual-specificity

tyrgseiz eg\ggl /%c?; thé(')?;ilggt\i% r’?rhe? Qﬁtﬂgge%@iﬁr?é]sg% t(I Fﬁ?ér)}nc?? A pnealmﬁ)y}??fé&%oe-w) -phosphorylation
regulate Wgé%"éég??é;)idﬁKﬂqg-eﬁm-%ediﬁmy #tésired (A pribRosHHInpatibshedgulbtSdidnase IA (DYRK

), el Y USROS BRI BRSE B BYRINEN O e Kinase

(CLK1), protein 25%/rosine kinase STY, CDC-like kinase 4 (CLK4), CDC-like kinase K2) or

CDC-like'kii4aEy 3 YC1003) o ontirefissaicndy Himbisdi drromueiad ihrsfemnsechaneithods for the
treatmengopp s preventineRdiseasm e ditopiar assaaiHed Wit tas:medmationfas.example

inhﬁbli'ltion of sering/threonine kinases or related molecules, including, but not limited to, -
cyclin-del BRREHP SORASEY (BRI nGEr SRS NG BRIHA Pttt KpidiBitedimeheiraaivide protein
kinase na(BGhy, serinaltidepoiny isfeiidsitasais, (Rl RRAIDIOHRM HNast kR bowel
protein-t)ériggziirslg Ié}@éﬁ&STQ bréjtr%n ag mmaglobulhnemia tyrosine kinase (BTK), mkn28 kinase,
protein kinage. X-inkad [PRXR), e PelatEa3 RS MR e RIS a6 oAt B k8 %inase, 90 kd,
polypeptidez3 (RRSGKABKkYlycogen storage disease VIII, death-associated 5protein kinase 1
(DAPK1); ire protejn kinase, 1 (RCTK1), protein kinase, interferon- jnducible double-stranded ma
(PRKR),[aO?I?Vi a recjé)%gif?g%gtﬁ{%ik@ Pr}é))s%) Iy(i\oeéjﬂ?ﬂfl?}%rig‘?e?ﬁ?ﬂrfggg?Egmfa@ﬁendent, catalytic,
alph@ (PRRABA)Dreteivskiniafe tsedifedr (PRI n Ginrotirbooupled: ibadpion kisase2{GPRK21),
protein ki : f | i ki IMK 1), phosphoglycerate ‘kinase 1 PGK
1), lira dofﬁ%??f%i?r?ggé%&ﬁ%%%dg E%’ﬁqa%%l @fcﬁ%x@ﬁ%%é&%ﬁ%ﬁ’tf Stﬁ‘f-ﬁlkbé"%%ase 2 (ACVRLK?2),
janus kinASEmpARTY)be! fistsenasiaiEnmxay! sntsagen s ashowistenkinaseo{M#K), casein
kinase 2. alpha iR SURAIGR N HRAGL RREIY MNRSRITRG R pabiaplide (CSNK2B), casein
kinase 2, alpha 1 polypeptide g:_SNKZAl), ret proto-oncogenée (RET), hématopoietic progenitor kinase

I, consert& Ablix-loop RBIFRAEHRRRIABPHS Sorsiions) theh S salid {eBms comsisngC SNK1D), casein

kinéas(;e 1L:ap.sﬂ@mmsmt&hW@k&maﬂ@alﬂbm?mﬁ%@ﬁal)uae%awg%wm@&zj)%%ﬁéi}ymor prO(tein |
p53 (TP5 rotein phos ase 1, regulatory (inhibitor) subunit 2 (PPPI R2), oncogene pim-1 (HMI),
transfor i‘r%la%?%%tﬁ‘ fggt%e?fé@br%wptor, type Il (TGFBR2), transforming growth factor-beta receptor,

type | (TGFEBRYI), v-raf Reprinensaicommdvialsoncodenesbomelog &L](Bmlﬁ);,clia@miwphogeneti]g
t Il (BMPR2), v- i 3611 vj ) 1 (ARAFI ), v- i
carcoma T e R S R0 sl i eopRe s Bttty

myocardial infarction or iscehmic damage to the heart, lung, gut, kidney, liver, pancreas,

30 spleen or brain.
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zuckerman 4 feline sarcoma viral oncogene homolog (KIT) or c-KIT receptor (KITR). [00112]In another
embodiment, provided herein are methods for the treatment or prevéntion of a disease or disorder
associated With e eshslation, for example inhibition, of 25a MAP kinasesdpaldedagsyigot limited to,
mitogen-activated protein kinase 3 (MAPK3), p44erkl, p44mapk, mitogen-activated protein kinase 3

(MAP kingggs3: p44). REfdse RIS 30544 nMARK Ilogansactvatad Prafein ddpase 1

(MAPK1), mitogen- activated protein kinase | (MEK 1), MAP2K1protein tyrosine kinase ERK2,
mitogen i St Ptens rirrlskiorme canpaing Cagranrdduaselifideesting otepiepvbige kinase

30ERK2pitagaimackivriedi pratainckinase.2 srrareliviaiosinnrhirauateddaase 2, ERK, p38, pdo,
p4l, ERK2, ERTI, MAPK2, PRKMI, PRKM2, P42MAPK, p41mapk, mitogenactivated protein kinase 7

(MAPK7J" BRI IRI-3EE asargtonieitir-signal-regulated kinase 5, BMK1, ERK4, ERKS, PRKM?7,

nem®-likpobiroage (NLIRQefikebnarifolea:plicaensaRnemadikes kinaae wilgasmactiagdyotein kinase 8
(MAPKSEfS)roteinCJ(lnase JEHKE,, JNKI beta 5protejn kinase, JNK1 alpha protein kinase, c-Jun
N-terminaPRIRGERY ) FFese b RIEA B AEiRr RITAL RS IRIRUAC JRAK IR 1inpieik et SAIBRPNNKI A2,
JINK21B iigsavitogeheantivatts proteih Kivasadda(bARIhBigsJun kinase 3, JNK3 alpha protein

kinase, C- -terminal kinase 3. stress activated protein kinase JNK3, stress activated protein
kinase bcé?]glﬂr)n ogenar}cftel55’;1etseecl11 ‘Str‘c‘)’?elﬁsﬁ{ﬁa‘éeC@“ER?A%%‘?q\ﬁAﬁ?‘ﬁ?ﬁé %,bg-ﬁﬁ?lnﬁiﬁgiioﬁ, c-Jun
N-terminekkitiss 1402 ¢ Stre sseacti tateddratesthkindserndbit R, INKARs, IteR#, o RAYERKM9, INK-55,

JNIfgBEg’ﬁn&%ﬁ%ﬁﬁ@&g’]%ﬁé@ﬁ!ﬁﬁa@p&eﬁ;@% atee‘cij,r &rotein kinase 14 (MAPKI4), p38 MAP

kinase, MAP kinase Mxi ding protein, -mtechr:ltslwgnﬁ%tein 2, stress-activated protein
kinase 20488]Imitogeln areihatampedisiankimasededivkiia aupprdodyvéutie-inflamenatory drug binding
protein, RKyB3&Ef Bmiiside SIBRt1ES RRnd RSP Bl, PRKM14, PRKM15, SAPK2A, p38ALPHA,

mitogen-activated protein kinase 11 (MAPKII), stress-activated protein kinase-2, stress-activated

protein kIf95832p, mitdpemacivuasephettmerin asey g xrametsenatiaimfect i drsikirase p38beta,
P38B, SARKeR32 i REWslsiandd, KR Be AR BRIGMRERE FAR B RgRarl YR Ry Ripinkinase 13

(MAPK13), stress-activated protein kinase 4, mitogen-activated protein kinase p38 delta, 20SAPK4,
PRKM 13/ H48a8Ite FtGgeRmetinsiin sreipandenaidetds (mAaipheiss) (oasdupsradishes-activated

protein kinase43, mitoganraevaiptarRieit, rnsg JekRKde RRKGISFARKSBRIMLS SAPK-3,
e 6 (MAPK®6), MAP kinase isoform

Eﬂiﬁ? Mﬁfﬁéﬁ‘éﬁ%%4@%%%%5&?%&?%@%%%é%%aam fm%&?ra;zﬂaie&@%’pﬁ@w-regmated
kinase 3 aextracelliarsigingleiqgulatathimahelep8ils #RGIRFERRENMEppATNARKS, Mitegen-activated
inase 4 LE8) bR SAaNPRR ERe LA xRt 2 L aE BT kinase &
(ERR7). foaxci8imeletpaniebistyotsat chabetasdjralatie didoten is tiiat-depehdntreditddtes, non-

insulin dependant diabetes, malnutrition-related diabetes, ketosis-prone diabetes, pre-

diabetes, cystic fibrosis related diabetes or ketosis-resistant diabetes.

{00105} In another embodiment, provided herein are methods for the treatment or

prevention of fibrotic diseases and disorders. Representative fibrotic diseases that the solid

25  forms comprising Compound I are useful for treating or preventing include, but are not

limited to, idiopathic pulmonary fibrosis, myelofibrosis, hepatic fibrosis, renal fibrosis,

chronic allograft nephropathy, glomerulonephritis, steatofibrosis or steatohepatitis.

[00106] A solid form comprising Compound | containing or coated stent or stent graft

can further comprise an effective amount of another active agent useful for treating or

30  preventing a cardiovascular or renal disease, including, but are not limited to, an
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prevented by methods and compositions provided herein include but are not limited to the 30following:
Leukemias such as but not limited to, acute leukemia, acute lymphogytic leukemia, acute myelocytic

leukemias SLWB %%%gplastic;’ promyelocytic, myelomonocytic, rnoﬁ'ocyge,r%gy{%ﬁb%g@mia

leukemias and myelodysplastic syndrome (or a symptom thereof such as anemia, thrombocytopenia,

neutropepia, i ia or pancytopenia), refractory anemia (RA), RA with ringed sjderoblasts
(RARS), ﬁb\%&%{' 1@)86{35 gﬁa@%ﬂ%}f@%g{%&@ i ag%’gh‘s ?%é%o (%Eﬁﬁ‘f’lﬂ@%éﬁémia and chronic
myelomcseytin| entkdnoiz {0 vt achmshid e ikegnids: sythsas daganobtinnited pooléferariie myelocytic

(granulogytic) leukemia, chronic lymphocytic leukemia, hairy cell leukemia; polycythemia Vera;
lymphomas such as but not limited to Hodgkin's disease, non-Hodgkin's disease; multiple myelomas

such as B8 Hotllimitedfbeswiddermgeamunipia sretmeehbarsetsetasfvhfel cemingsteosclerotic
myeloma,, 10 | ' j I 0 edu lasmacytoma;
Walden:ﬁrgm%%rﬁgﬁcg&%&%ﬁ%%;ﬁrgnﬂtﬁg%ﬁgr?zf gg%%%%ﬁgﬁﬁ%%&ﬁﬁ%%%ﬁm 5%‘8&; benign
monoclofQBRrHATOHEEs ey Epriinechs prsentior ecatriosshrisdtivegindtrmspizobrejastisnch as but not

limited toahgﬁgrsﬁéqgggaﬁﬁgggpﬁgg{ygn&g%@sarcoma, Ewing's sarcoma, malignant giant cell
tumor, fibrosarcoma of bone, chaordoma, periosteal sarcoma, soft-tissue 15sarcomas, angiosarcoma

(hemangl88PEdma), fiBFBEREHHNE Rensersbaldheotelid ferams poaresneCapmennsonies useful

lymphangiesarmomar metastaticiGaNeersunayHaMmpmas baRdAYosarcama.ynQyial sarcoma;
brain,tumors ?ulfhh as but %Ot Iimged to, glioma, astrocytoma, brain stem glioma, ependymoma,
6]

oligodendtSgibAL HofgRAr B SF O AL stESu ARBME: Ehssiopgn/Hbfo R MEaBbIastoma,
meningiore pingooytam ariapintaliasioemae prnaxy heait, bvapboreaidesasbaancer, including, but
not limite nocarcinoma, lebular (small cell) carginoma, intraductal carcinoma, medullary breast
cancer, n‘%]gg%%%g%ergé%%ncsa%clgi,%%odi!a&]j)or%%aslf/ & %cné)r,eﬁagﬁﬁ?%ﬂ’r"éeésf’%%ﬁ,ﬁ?ﬂrﬁ'&t‘? ®ancers,
Paget's dise@@lenearelinsistamatory breast cancer; adrenal cancer such as but not limited to

pheochr m an ical.carci : oid cancer sych as.but not,25limited to papillary
or foIIicu?gz?i?ﬁgid car?é%?,g%@g@lﬁal@rﬁ &ﬁ?ﬁ?ﬁ %g}rﬁgég égﬁégg 5%%%%?3‘&{%%{ %gcrl\%é’r?sﬁancreatic cancer
suchas Bﬁi%&t_ﬁ%‘_fféh B R ihomd rdentinonize felus abyonofis, wioan & reoesdtostatinssecreting
tumor, and-AqiRAIF Oiisle ARl iMORS IR EANGCIR VA AR L BIed IR upiigs disease,

prolactin-secreting tumor, acrome%ﬂaly, and diabetes’insipius; eye cancers suc ut'not limited to

ocular m&lamdhiMoSlchi nstampeasidosne it aurirenias. datLaiidSy b styseslenbma, and
WO 20085 3Pis s a2L0A022648 retinoblastoma; vaginal cancers such as squamous cell
carcinomag, adenocarcinoma, and melanoma; vulvar cancer such as squamous cell carcinoma,

melanomdCAd&hocarciAGmart sy ias eapdureto paYidaideein ardeHpdedofideaseatmeniienl cancers

suckhas lpetveatibmied dscasaniaissdesieacrinamaand AderaaercRPManiRr iR caRGess such as
but not Iirc;thed to 5e %%r}?}egial carciﬁomacind uterine sarcoma; ovarian cancers such as but not
a

varan epi LIRS BET dRrRHE I BC GHY Hiash kibe, SFRFOFIRRAF umor;

limited to, ovarian epithe
esophagkalasaicen- 20k pascbutynatitieriitessé, berdMOKNS)canaerdacesoRagino@ARanoid cyctic

carcino idermoi jnoma,.aden uam rcinoma, sarcoma, melanoma
plasma?ﬁgﬁggﬁﬁugfégg arfcggfi)hr%%?%%la%act%?e ‘?%%Zﬁ%gﬁ) caAt of?ér;'as% LACPEIYiERrs such as
but not lirsiéertonersnodaroirond, Ydhighint-(petipomdeilceyating, sinperiiL@Kspseading, diffusely
spreading,smalighant lynarhoma.ili ibro arcinosarcoma, n cancers;
rectal cangersé;!3| IivglsrnL cancggsuch gﬁ?ﬁ?ﬁo %ﬁ??éd%??ﬁ%ﬁi%@?ﬂﬂ%a?r@é%‘}n6’#%%82ﬁ5¢92patob|astoma,
gallblad d¥PEAABEY L Gchiras RtBrbarkinehe! Cholarjiveacerrmmasosishrastbintkiotsimited to

pappillaryr oedulgis @cheifuse:yHAthe ARERIR kinase (FER), proto-oncogene tyrosine-protein
kinase (FES), C-SRC kinase, protein-tyrosine kinase (CYL), tyrosine protein kinase (CSK),
megakaryocyte-associated tyrosine-protein kinase (CTK), tyrosine-protein kinase receptor

30 (EPH), Ephrin type-A receptor 1, Ephrin type-A receptor 4 (EPHA4), Ephrin type-B receptor

-25.



15such as non-small cell lung cancer, squamous cell carcinoma (epidermoid carcinoma),

limited to gekginabiwaros: seminoma, anaplastic, classic (typical), spermararytiszesnsginoma,
embryonal carcinoma, teratoma carcinoma, choriocarcinoma (yolk-sac tumor), prostate cancers such
as but nog bEPF@B’ﬁ}?E%ﬂﬂﬂQ?ﬁé%ﬂ%td?@@?@ﬁ%ﬁ%ﬁ%@ﬁh?@fﬁ%%@W@@f@é&;ﬁt@j,ﬁﬂb@l cancers;
oral cancers_such as but not limited to S@uamous cell carcinoma; hasal %an ers; salivary gland

cancers $tdHREd bBf HETTRIRSH 0 LR B Hrdih Sl At S B BIES E APPSR adenoidcystic

carcinomg) i WikaSATTEES) Sk asdaeih RRlomiE @thiQeTUERTN) Sealb S ARERIMAFIdBEIHEBRLS; SKin
cancers such as hut not limited to, basal cell carcino guamous cell carcino d melanoma,
et it PN R S (e B ) St
melahomgrokdtiney camckirs sti(3Tas, helt nobdimitedde (@RM celkarhreat tademeddnaiediRI),
hypernephroma, fibrosarcoma, transitional cell cancer (yenal pelvis and/ rer); Wilms' tumor;
placider CAIGEIE SUEREAL U B P D Fn e dPairE e Le e R S S R e P cancer,
adenocargimeimak tasei (DK E)coesatnphdditiosedrcess, imchptis Mo AIRKR) osisedienic sarcoma,

Sendothelioga sAs: bEbangS o RINFRIEATS, MEsPIRRR AR, Jeangiobiastoma,

epithelial carcinoma, cystadenocarcino ronchogenicarcinoma, s carcinoma,
sebaceoudrgkenth degeinartisapagilBRRSd Iginoateiraytbpapilingsa i chwiniemag ¢fdrea review of such

disqf@'efskt%%&'EE@@?%%B&M%&MB&&(& ’o%% @Nﬁﬁg@&ﬂ’é’?ﬁ%%iﬁ@!@gﬁm@? and Murphy

at at, Informed Decisions: The Complete 5Book ancer Diagnosis, Treatment, and Recovery,

(1997), VIRNGBenguike bepgomkBgeks (FBA), mecraphmesistrilading Arserriay ((M8T1R)Accordingly,
the methagls AR6LCARRRSIERANS PY QMEOI%ﬂﬁ{ﬁ}&-@b‘é&iﬁop%@%fh‘k}‘?oﬁ?ﬁetm%ﬂtﬂ)})ﬁ%}/@ﬁg&n of a

variety of cancers or other abnormal proliferative diseases, includin Sbut not limited to) the following:
carcinom&fqmﬁ’i@tﬁﬁﬁﬁf)fr%(ﬁﬁgé)@}; BRIE OEBRokNRRIME(T Yibeh): RIS IBIMIRF akERSs, stomach,
cervix, thyroigt pret etieinelveing RH4MIETFalt ORI RN RO aPaiTtC BpdLseRidmphoid
lineage, including[ leukemia, acute Iymphocﬁic leukemia, acyte Iqu%hoblastic leukemija, B-cell
lympRom& FRLUIFREITIHIE BeerBtd KrhbHdECHE R BOIEE L o FRAYEIBRPAHEAHE, including
acute and ¢BRMTTY )yeiagenotigdecdepmias el pkannse Byt ¢ 280Ke phst: i kiasseohiheganchymal
15orignin, inclyding.fibro d rhabdomyaqscarc X r tumars, including melanoma,
seminomgftfg lﬁgﬁ%@g?%?ﬁjﬁﬁ%@ﬁ O&rgs{ﬁé& é |osr?13ol; un%?‘ﬁ’oﬂﬁ\értcean %I'I%Dr%q égr%sﬁ%'ral nervous
system, iridlOeNR§) astnasy tosad, dghobrastopia mid DR md, reeaptobiasisintakighenia Xdrd schwannomas;

stem, gl repoblgsss _
habdom; e R e T,

peghfientosgatere uoateark KBRRBB b fidiia tymsoridorivulaFEdridenamermtarbekisirrora. It is also
contemplaigeL INRIFGANGERRERBRRA Y SREKANENS B ANARIGRIS YRUIR RIRS) D& lealgd DY the methods

RIRS)k
and compositions disclosed herein. Such cancers may include but not beg%lmited to follicular

lymphomd¥eeiReiiEntiag Wikspgant tior<C hbrirgnE Gy HARHESHISHS GF SRR Mrd¥RE 2prostate and
ovary, ang\rReaNCRIQUSIEEINS SRk RmiseTaIZhadenamalaus Babmpsizyangeayriodysplastic
syndromes, In specific embodiments o )
(BLK), eph tyrosine kinase 2 (EPHT2), eph-refated receptor tyrosine kinase ligand 2
25 (EPLG2), glycogen storage disease VIII, eph-related receptor tyrosine kinase ligand 7
(EPLGT), janus kinase 1 (JAK1), fms-related tyrosine kinase-1 (FLT1), protein kinase,
camp-dependent, regulatory, type I, alpha (PRKARIA), wee-1 tyrosine kinase (WEE1), eph-
like tyrosine kinase 2 (ETK2), receptor tyrosine kinase musk, insulin receptor (INSR), janus
kinase 3 (JAK3), fms-related tyrosine kinase-3 ligand protein kinase ¢, beta 1| (PRKCB1),

30 tyrosine kinase-type cell surface receptor (HER3), janus kinase 2 (JAK2), lim domain kinase
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malignancy or dysproliferative changes (such as metaplasias and dysplasias), or hyperprollferatlve
disorders, are treated or prevénted in the ovary, bladder, breast, co&)n lung, skin, pancreas, or uterus.
In other spegifis REakRdiMents, sarcoma, melanoma, or leukemia is treategco{rnggﬁ}ﬁ%&ggm WO
2008/057252PCT/U82007/022648 [00115]In another embodiment, the methods and compositions

provided ML AlsPoyscipnABBIA e PAIRNIRILIAE YA 8 Ao0afERow ransplant o

treatamallgnantdlsease (e.g., patients su en g from"acute Tymp ocytlc 1a,’acute
mye|ogeﬁéagI}él}kwaomwﬁéq‘ﬁy@r@gmmmmﬁqr@qﬁnﬁamnmmmme@némnde

5myelodwmﬁ$nmmdw&@&n%%@um@ kymgﬂeg%%zéwg@ﬁ%ﬁfﬁ%ﬂﬂ%gkm s lymphoma,

neuroblastoma, brain tumaors, multiple myeloma, testicular gérm cell tumors, breast cancer, lung

cancer, GUGFRAVYBRIGSF astalieRIobb A2 BahRrpkds (S NEFABhdXIfiBRS): those in need of a bone

marpw tﬁﬂﬂﬁﬂiﬁﬁeﬁﬁhé@@@hﬁmﬁm&%ﬂ@m%@%%@@tm@%ﬁ% Sty Qgﬁéﬁﬂhé‘emaﬂ)'o@'c
disorders g&ggﬁeﬁl tal immunodeficiences, 10mucgpol saccharldoses I|p oses osteo?oross

Langerhegx WB&éW@WWﬁ%h‘Q Eaél’léléléfgé%tf’ those
undergoikigseraaietanly ;saqlpéyamsremmblqg@lmmmﬁ@ m&i@mlghamtherapy or radiation

therapy ve ously nd ne chemothera diation therapy. [00116]In
another ZQ‘%}E@ ?Cﬁl—légf\lyaeé% dDatR &%t%ﬁ%%‘ﬂs%oﬁ%tffé’ﬁﬁe‘ﬁ?& YOS PAtive disorders
or mye|0€Wﬁo|7a’$(ﬂéT£MHmmiﬁs@ommﬁmﬂgmdmmtelrmgzdgea@Mmatdg\ n@eynmgreof an effective
am d form compri com smo her n certain mbodlments, the
3 S e s T e R
myelogem@sﬂ&dkéiﬁ@?ddu&eapﬂashndmm@mmbnyﬁm(lehkenmqubatﬂydmbmmB}lr:mt—.eeomonocytic
leukemia; y, ﬁlgf\?e[%n%o &%ﬂﬁé k@;ﬁ@ ) Eﬁaﬂl ey q @Etaaolaﬂa ILQOIIE]O atnother
embodiment, provided hgre z§re m CF% {}gh trezat?ri#(:\n%S feancer 6r timors resistart to other
kinase intRBfRS Biseh hemniag ilsi naesy| GEE S ¥ 15k11 I BlemokeTm) tdelinventccompiising
admlnlst%ﬁe&g&@h%ﬁ{@a%Wmﬁ%ﬂ?&;ﬁa@ 5@%&@2%%? ATHILD ghere%fgza?&ﬁmﬂg& g fﬁompound'
|

or a composition thereof In a g{artlcular 25embodiment, provide are metho e treatment

of I&dkerSra&/ hEtiamy . YEERED lirRidars! %‘&éﬁb%@fﬁé@ﬁi%mm&“mﬂgﬁ)@%@e lymphocytic
leukemiag@ieir @¥¥or receptor-bound protein-7 (GRB7), ras p21 protein activator (RASA2), met

proto-oncogene (MET), src-like adapter (SLA), vascular endothelial growth factor (VEGF),
vascular endothelial growth factor receptor (VEGFR), nerve growth factor receptor (NGFR),
platelet derived growth factor receptor (PDGFR), platelet derived growth factor receptor beta

20 (PDGFRB), dual-specificity tyrosine-(Y)-phosphorylation regulated kinase 2 (DYRK2),
dual-specificity tyrosine-(Y)-phosphorylation regulated kinase 3 (DYRK3), dual-specificity
tyrosine-(Y)-phosphorylation regulated kinase 4 (DYRK4), dual-specificity tyrosine-(Y)-
phosphorylation regulated kinase 1A (DYRK1A), dual-specificity tyrosine-(Y)-
phosphorylation regulated kinase 1B (DYRKIB), CDC-like kinase 1 (CLK1), protein

25 tyrosine kinase STY, CDC-like kinase 4 (CLK4), CDC-like kinase 2 (CLK2) or CDC-like
kinase 3 (CLK3).
[00111] in another embodiment, provided herein are methods for the treatment or
prevention of a disease or disorder associated with the modulation, for example inhibition, of
serine/threonine kinases or retated molecules, including, but not limited to, cyclin-dependent

30 kinase 7 (CDK?7), rac serine/threonine protein kinase, serine-threonine protein kinase n
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myelocytic leukemia resistant to imatinib mesylate (STI-571 or GleevecTM) treatment, comprising
administering to a patient in rﬁg_'ed thereof an effective amount of a é__g{lil‘d form comprising Compound |
or a compositign,thesent, WO 2008/057252PCT/US2007/022648 [00118]n-ohssipMapdinent, provided
herein are methods for treating or preventing a disease or disorder treatable or preventable by

modulatiﬂgféllfi [ ] | INK pathway. compyising administering an
effective amou’rr:t&c;)i“tﬁl a&gﬁ% %é%ﬁg%@ﬁﬁ@%%%%ﬁ]ﬂ%%grﬁ lbog %?&lfflr? Sﬁr;aégg %ﬂtg'f)wlg%rlgéting or
preygntiﬁﬁ#opi_@ﬂik:m%e dfEe 58 BWhighnanes glebetibkends tyrevientabisbBHBHutRNIG Honsxample,
NhIDTINgy &kl AsR R LMANeTIORR OMBRAUMEN SR MK RRUMAY NGB bR QS mited 1o,

rheumatoid arthritis; rheumatoid spondylitis; osteoarthritis; go ronchitis; allergic rhinitis;

chronic dtstsseR0&hurivrrydaiddBESOKALS Blyrosen Maraasdisenss DoWeluideasseciattdible bowel

syndromg;dielicehiakOliiBAPRaTRINGcOMiskireRas digaasrl Huniagleisdisrasrrgastrits;
10esophagjtis; hepatitis; pancreatitis; nephritis; multiple sclerosis; lu us_eryt’hematosus; Type Il
diabetes}'lgﬁib‘ééiﬁ- ?o%@@?sgigl,aré‘%‘?é%)si@f&f&@iﬁf@eaﬁmdpipgs&&rfl%r#wmbméﬁ‘ﬁ%&wophy;

myocardigbisfaictieg, shiakeidsehamiccirmages b PRIALNY, pidckidigkelivatnRancreas, spleen and
brain; ac Iiﬁgr $hronic organ transplant rejection; preservation of the organ for transplantation; organ

failure or ’I%H?&?@.ﬁcﬁ%MiﬁﬁeBWMQ%g B L th R olsdh kigsk Snthde{eia-reperfusion
injury, tra@REOGRsarbostiyiiniingscarBididentplessisto iNueyes Hansplartiailiey aralliversus host
disease; endotqxi ; multjple organ failure; psoriasis; n from exposure to fire, chemicals or
rad?aﬁtionE<leng%?nﬁ?l&lreggﬁf&ns@i?\a&a%&tli‘é%%’f%(ig‘?tﬁrcﬁ’é?ﬁi@zﬁgﬁ RS QG&%%iiWﬁrgery or
traumatidingaeyl (6 4K Vebikleracdidentedaivikidy, watington liibassosh)e ¢ pitepsyMMzheimens disease;
Parkinsop:s_di . 20| i e to bacterial-or viral infectjon; la; angiogenic
and proli%ﬁggk/sg’%?gggz &l}s{? ggﬁé%ﬁljﬁ?oéﬁggg %Z’lﬁ%seer’galé gsggiét?aﬁqggﬁa{é%mfg@m, rectum,
prostate,civein Kinggelfronphus nodyremsat; (GRENMKhaa regokisomesmeRE T doeytqernetc blood,
larynx, e th, inary.hl: nuter ompound [can be
BARNAGHS TR, RRARY HERRY R %999%b?e@g%%%@ﬁ%%%mg nq

combined with other pharmacologically active compou e agents"”) In hethods and

composifieka GeSIRBED. kesein kinpshblrmadanteE N idh eakbinaionéynaymwoitasymarggstically in the
treatmenk GhoRAIFIRK WPER.AiSE BRRE: b SRaoys AN ARIUARR.ANT RIS ARRAGIIed with

such diseases, or disorders. Compound | can also work to alleviate adverse effécts assoclated with

certain sEEYHY' 2ctife ABEhRNSH#INA R BIMN et erTsTe sEr TSI 01 052618, [002 20]One or
more seqo(IGEURE JNEeHRRt B LASLMS6R0-BRUSBEHBANGNEITCHBR 1), v-raf murine

sarcoma viral oncogene homolog bl (BRAF), bone morphogenetic receptor type Il

20 (BMPR2), v-raf murine sarcoma 3611 viral oncogene homolog 1 (ARAF1), v-raf murine
sarcoma 3611 viral oncogene homolog 2 (ARAF2), protein kinase C (PKC), v-kit hardy-
zuckerman 4 feline sarcoma viral oncogene homolog (KIT) or ¢-KIT receptor (KITR).
[00112] In another embodiment, provided herein are methods for the treatment or
prevention of a disease or disorder associated with the modulation, for example inhibition, of

25 a MAP kinase, including, but not limited to, mitogen-activated protein kinase 3 (MAPK3),
pd4erkl, pddmapk, mitogen-activated protein kinase 3 (MAP kinase 3; p44), ERK,
PRKM3, P44ERK]1, P44MAPK, mitogen-activated protein kinase 1| (MAPK 1), mitogen-
activated protein kinase | (MEK1), MAP2K 1protein tyrosine kinase ERK2, mitogen-
activated protein kinase 2, extracellular signal-regulated kinase 2, protein tyrosine kinase

30 ERKZ2, mitogen-activated protein kinase 2, extracellular signal-regulated kinase 2, ERK, p38,
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and compositions described heér,__ekin. Second active agents can be large molecules (e.g., proteins) or
small molecules (e.g., synthetic inorganic, organometallic, or organi¢ molecules). [00121]Examples of

large molecuigysgeppsastive agents include, but are not limited 5to, hemaiepoigtig amuth factors,
cytokines, and monoclonal and polyclonal antibodies. Specific examples of the active agents are

ants CDARmonsciongbantiadion austeas (or otariaiepSENAR) fisipng deesiase innbitors

(such as, for example, SAHA and LAQ 824); heat-_shoc’k protein-90 inhibi _as, for example,
17-AAG) AHERIFD RS GHoRi 8 eM D PERpRY K h s sarinsitars! vlissigarlerraslred dingsin factor

receptor Rivask, ERKRIEIKS (PRanas, {er8xam Rigad TR RR) Hnsy IR brTAGIAL reeepikinhibitors;
Iysophosghatidic acid acyltransrerase inhibitors; IkB kinase inhibltors;rﬁf MAPK inhibitors; EGFR

inhibitors {38t BECRTNACVARE, RIRHER HasE %FMME%@E?FW@QSE Boldifdkd tras, for example,
gaStﬁlZ_Umﬁbsif(ﬂefﬁﬁ?ﬁ?\)‘?ﬂﬁﬂ;ﬂg&émégr@énﬁﬂla@%?hi\@(ﬁﬁ&e ?miﬁfif&iﬁ@p%gmfﬁr example,
evacizuma ti ; | t s, fo xample, 11k-1 specific kinase
inhibitors@gﬁgﬁgﬁ ah%ﬁk%é@ﬁgg@émm% %@%ﬁ%@%‘?ﬂﬁ%ﬁ‘@mmmnin); C-Met
inhibitorspstsh &safer EXMANE, | PHAIGE KT, InONKe ephkantibdiesatsyctrasiasexample, rituximab
(Rituxan it mab (Bexxar ), edrecolo Panorex ) and 0250);.and anti-INF-a antibodies.
Examplegig?% ygrﬁgff’am% g% epartél%le\% %B%Sﬁtg}?r% b éﬁsﬁﬁgté)‘f%engo? rl?rf?i't?élﬁl?&s%ﬁ%éql M¥e&&tiTe anti-cancer
20agentsetiichigdtiidtiosk{uage, TRy 07 P[D0222)Spduifki seedh d-hotive eonipdudasdhat can be
combined witb.CompaUAd LIAMARRETRS R KL Spesiicriogination e e . prevented or

managed. [00123]For instance, for the treatment, prevention or managenien of ¢ancer, second active
agents i 3iplitaps HioriinKitd i AbRiddanilio ggrekssivetid; petdeiarcopse 23ddka¥clie; bortezomib;
acivicin; gsifie iR AEOIRAPIR YCL RENISEE; ALANINE AdRFE RAK ARSI Al pAmIne:
ambomycin; ametantrone acetate; amsacrine; anastroZole; anthramycin; asparaginase; asperlin;
azacitidin& sy atspaled RERTHY EiRatsatitn a3t egrrcusyateBipuisiarkitesehivdpitiene hydrochloride;
bisnafidedipesyinienhizelesinibizpunigindliasiausg L sodim RN oI Dusipn:
cacil omﬁgﬁ c?)l terone; carac}:emlde' carbetimer; carboplatin; carmustine; carubicin hydrochloride;
carzdlesitt>C&de |#§ﬁm:%lgw %iﬁ&%%dﬂ?%EF&%&H?Q&%1%W&§@H%%;‘%W&& mesylate;
cyclopho@uiriitls, sytasaleine;teihpareazing: War inessyeiivday paielicimincrochinsids. decitabine;
dexorrnaglgt\ifgt: eza[%r]u ine; dgé?guanine mes Iat%; diaziq%‘g)ne; 5docetaxel: doxorubicin; doxorubicin
|

hydrochldride: dralox é’?]lge]?%g}%fj B G SRR NEAS POt Aéﬁzé&%& edatrexate;
eflornithipé :ydPEdNdtite§ APK2B, p38Beta, P38BETA2, mitogen-activated protein kinase 13

(MAPK13), stress-activated protein kinase 4, mitogen-activated protein kinase p38 delta,
20 SAPK4, PRKM13, p38delta, mitogen-activated protein kinase 12 (MAPK12), p38gamma,
stress-activated protein kinase 3, mitogen-activated protein kinase 3, ERK3, ERK6, SAPK3,
PRKM12, SAPK-3, P38GAMMA, mitogen-activated protein kinase 6 (MAPKE6), MAP
kinase isoform p97, mitogen-activated 5 protein kinase, mitogen-activated 6 protein kinase,
extracellular signal-regulated kinase 3, extracellular signal-regulated kinase, p97, ERK3,
25 PRKMS, p97TMAPK, mitogen-activated protein kinase 4 (MAPK4), Erk3-related protein
kinase, mitogen-activated 4 protein kinase (MAP kinase 4; p63), PRKM4, p63IMAPK,
ERK3-RELATED or Extracellular signal-regulated kinase 8 (ERK7).
[00113] More particularly, cancers and related disorders that can be treated or
prevented by methods and compositions provided herein include but are not limited to the

30 following: Leukemias such as but not limited to, acute leukemia, acute lymphocytic
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elsamitrucin; enloptatin; enpromate; epipropidine; epirubicin hydrochloride; erbulozole; esorubicin
hydrochloride; estramustine; estf[a'mustine phosphate sodium; etanidazole; etoposide; etoposide

phosphate; efgpungJadeozole hydrochloride; fazarabine; fenretinide; '“i'Ofl%irjgjsg&'.,mg@@bine
phosphate; fluorouracil; flurocitabine; fosquidone; fostriecin sodium; gemcitabine; gemcitabine

hydrochlgride,; d‘ i ici loride: ifosfamide; ilmofosine; iproplatin; irinotecan;
irinoteca(rz%%@)éhfgﬁée; ag]‘#gﬁ%%%%%%gfgr%%ﬁ?ﬁfgoz?j%r%#fopef%%@a%g[’ff:ar%g) éﬁ %@r‘géﬁroride;
lometrexdReBRfitiHs; RiFUsiRikeBEoikakemite tydmshicysastiasppdooot (esansite theehforethamine

hydrochiaidl oeaRT AL A RIRIE UGl SAgR S AGRISle: AIRPAlAR, MeRBRLs Gt aPtoDuIine,

methotrexate; methotrexate sodium; metoprine; meturedepa; mit ocarcin; mitocromin;
mitogillin 2Rffoh e RikombeingsditdsablarincfeRS mioxuitirsrechs tasen{BAdR R EBhisnolic acid;
nocosiazaign TR C0: BATRPIALRLQXISIIAN BackiRN-RASARRSIEASEK ARl XA pentamustine;

peplomycin sulfate; perfosfamide; pipobroman; piposulfan; piroxantrone 20hydrochloric e; plicamycin;
plomestaff& Bty Flssraisaich PO SRl LRitsst &y RIS RS e rer esand ofy @O NS R, puromycin:
puromycichiysicogiriphicieitykakefurnhalbppeinRuraing o Iselinealivdrechiaridsnae sustie;

simtrazene; sparfosate sodiym: sparsomycin; spirogermanium hydrochloride; spiromustine; spiroplatin;
stre ptonigﬁ}\ &S r[énﬁtl(%zdgt@l %?"SHL%%%%‘E%%BHW%% RSB ASSoRRthP s Eledashs Bibxantrone
hydrochlaeridéing&iemopuriiaritenipdsisle nigetitaneinestolostong thianaysng dhicgwsaipgathiotepa;
tiazofurin; {ir ine; toremifene citrate: trestolone acetate; triciribine phosphate; trimetrexate;
trim%étlﬁex t%%?ﬁgﬁgﬁg%gﬂ% gggﬁﬂ’; ?ﬂ?%b’?%%f’e"}%‘y%o%%ﬂbﬁuﬁﬁé%ﬁ%ﬁ% %&‘%?édepa; vapreotide;
verteporfiiailshkustine watfag pbintristinersulfatepeipdesingatindé sint:sufdted vigapicine: sulfate;
vinglycin fate: vi r?ﬁlﬂﬁ L Vi Ibine tartrate; vinrpsidine sulfate; vinzolidine sulfate;
vorozole?ﬁrﬁ%l?ﬁl}) \g%llgéft tin; aor}glﬁﬁ%?gfé%l ri%%ﬁde?%&?fﬁ%?ﬁ%“&%@%sﬁla %?Q%Wgsinclude, but
are not lifHedcRiP RO pintiled 'dihguecrystamin©8a8 ety ntudiciiabiraldoie asiacoiicin,
acylfulvergiiAAgey pRADLRAMAER TR AIAaRIPHIRN A Lho Rb AT ARSI AlKSIAMInG: Arhamustine:

amidox; amifostine; aminolevulinic acid; amrubicin; amsacrine; anagrelide; anastrozole;
andidgrafenaes digiesaRe: (hrmRsiesa AR CamemackinoS  satanslix; anti-dorsalizing

morphogRieH R, ATSBRMAESHmYIRHBNS SRR ARfieSIFOgR M ARtiDaaRlAston; antisense

oligonucleotides; aphidicolin glycinate; apoptosis gene modulators; 10apoptosis regu ators; apurinic
acid; ara—% OBY PHENE AR S AOMA sRr A EGih Rk an s mefdintehies gliemaxinastatin 1;
axinastatin e oxinastatind arasrine) : pERi pMbmaZaigiasingo PassatiniLAsr vativesealanol;
batimastatéul?gpg/%Bl? aptagonists benzo%mogps benzoylstaurosparine; beta lactam derivatives;
beta-alethine. Betaciamyt B Tl SO Rt SRS 92N RBRAERIOBRantrene:

bisa&#ridinjispblastiores ismadiddr ditbistrpliene; Arhizelasier, hreRaiap Pbopidiingiddudotitane; buthionine
Sulfoximig g Gl PRIk, SRR R S G R P RS AR Mary breast
cancer, mucinous breast cancer, tubular breast cancer, papillary breast cancer, primary
cancers, Paget’s disease, and inflammatory breast cancer; adrenal cancer such as but not
limited to pheochromocytom and adrenocortical carcinoma; thyroid cancer such as but not
25 limited to papillary or follicular thyroid cancer, medullary thyroid cancer and anaplastic
thyroid cancer, pancreatic cancer such as but not limited to, insulinoma, gastrinoma,
glucagonoma, vipoma, somatostatin-secreting tumor, and carcinoid or islet cell tumor;
pituitary cancers such as but limited to Cushing’s disease, prolactin-secreting tumor,
acromegaly, and diabetes insipius; eye cancers such as but not limited to ocular melanoma

30 such as iris melanoma, choroidal melanoma, and cilliary body melanoma, and
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carboxamide-amino-triazole; carboxyamidotriazole; CaRest M3; CARN 700; cartilage derived inhibitor;
carzelesin; casein kinase inhﬁqj_t_c)rs (1COS); castanospermine; ceckgp'-in B; cetrorelix; chlorins;
chloroquinoxglingsulfenamide; cicaprost; cis-porphyrin; cladribine; 20clatbgemyginsognifene
analogues; clotrimazole; collismycin A; collismycin B; combretastatin A4; combretastatin analogue;
conagenig;i fEBIRABRRHINNABAL BHNB IRl ICRIRIRINGID R1IYRIABRYCI A SIBEMAtNRS agiracin A;
cyclopentanthraquinones; cycloplatam; cypemycin; cytarabine ocfosfate; cytolytic factor; cytostatin;
daclixim&b’?lﬁi’é@ﬁﬁb‘(ﬁ‘é‘faﬁéﬁmﬁi%ﬁ?ﬁwg?a‘é%%%?ﬁ{?@@%@m;aéémﬁ?ﬁm& dexrazoxane;
25dexvetaparod diazigoansasidpmninaBadided sigthyloansprmings dibydsasar-agasyigine;
dihydrotaxol, 9-; dioxamycin; diphen%/ésgiromustine; docetaxel; docosanol; dolasetron; doxifluridine;
doxorubifﬁn?%b%?e%rg;C&FSWQBTF’IOT AOTRRERRP B WHIRISA M EES IS L 88K BEIHES Bdrecolomab:
eflorhithiaed @lemahesemdetush e pierbicRraphistenisieirasinassiiheaabaloguEnt&igagen agonists;
estrogen %Qta oni%s;i.erﬁanidazole; eto(goiside 30 hosgﬁlat%; exemes'ﬁine; Bfggrozole; fazarabine;
fenretinide figrastm: fi SEERATA R0 i HEL ISR & Ao PBAS HIYR MBI : fluorodaunorunicin
hydrochlesigdafieeerineess, forinestansotftisttietio, igtemuostinaicgaddintcadeaphydaigallium nitrate;
galocitabin%icqgr}jcrlerll(%g%%tiggsi ei:px%tfi %rs&%errggi% ine; glutathione.inhibitors; he?psulfam; heregulin;
hexamethylene bisacetamide; hypericin; i ANAronic aeéll%ls;q PBicHRT Saeke A8 Siifamantone;
iimofosinag|rnerast ataimatyi(G ieevese), aniguimadinidoalcedstmalioed Deptidesninstdinatike growth
facter-L igqepiot phiios iictlRrR aoamiaRaRIRERIORT KoM, JpPsngHang: iododoxorubicin;

ipomeanol, 4-; iroplact; irsogladine; isobengazole; isohom Irin B} itasetro jasplakinolide;
kahalalio%lﬁrf&ﬁgﬁafﬁﬁqw&iéﬁcéﬂéﬁéf serrebnaemplisaanybimplmoyrirermrcentnfibreiafeastale ptolstatin;

letrozolep @ lawlsapviadphibiinmfagios s kasyia Ripba inteieren leupilile fesiipgen fprogesterone;

leuprorelin; levamisole; liarozole; linear polyamine analogue; lipophilic disaccharide peptide; lipophilic
platinum ESRIBE N fRSBWIRAATAdepatohRsiams; E’@Hﬂiﬁ%’ﬁé?%ﬁﬁé‘h%‘%l?‘?dﬁ‘i‘i@&?ﬁﬁé’?%%xantrone;
loxoribinehblatotecarihtativindesaphyhisy ivsehitingidyliftaRe RHdeR: MAKANSIRES; MR WP A;
maﬂ astat; masolfi)rocoﬁ1 mﬁ pin; matrilysin inhibitors; 15matrix metalloproteinase inhibitors;
mehdgart tAEPTErS B2 HhETE ARG SR AN Rt A EP A A SRS NApristone:;
miltefosindemuancasiing, hitegtrhzanenniiolacichmitemyeiy analog t@sicnioaxide; smitoiexin fibroblast
growth f%cépr-ﬁqportind itoxantri)F%;! mofarotene; m%amo%s\;tim; rbitux,. human chorjonic

IR MonophospRor B Ay BR AR ENERT TS GiaiFS ;tmgﬁ%aﬂ}ﬁ%ﬁ“‘f‘ﬁ%%?d anticancer

gonadotrophin; monophasphory
agent; 70wnsaperoxidenthrpoyedbactsciabcefavaliaaxtrd atnmy claprencndracglidiaaline; N-substituted

medaplat e e R B B o miroice
antidkidamebdemiipaasblimearees (@easerdad)ces-behadhuaminénusildotideankicertine;
oligonucleQtigs: LRARKIINE: QRS LM MARNSSHA A L5 R%8lted to adenocarcinoma,

mucoepidermoid carcinoma, and adenoidcystic carcinoma; pharynx cancers such as but not

limited to squamous cell cancer, and verrucous; skin cancers such as but not limited to, basal

cell carcinoma, squamous cell carcinoma and melanoma, superficial spreading melanoma,

25 nodular melanoma, lentigo malignant melanoma, acral lentiginous melanoma; kidney cancers
such as but not limited to renal cell cancer, adenocarcinoma, hypernephroma, fibrosarcoma,
transitional cell cancer (renal pelvis and/ or uterer); Wilms® tumor; bladder cancers such as
but not limited to transitional cell carcinoma, squamous cell cancer, adenocarcinoma,
carcinosarcoma. In addition, cancers include myxosarcoma, osteogenic sarcoma,

30 endotheliosarcoma, lymphangioendotheliosarcoma, mesothelioma, synovioma,
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25cytokine inducer; ormaplatin;-osaterone; oxaliplatin; oxaunomycin; paclitaxel; paclitaxel analogues;
paclitaxel derivatives; palauaniine; palmitoylrhizoxin; pamidronic aci 1, panaxytriol; panomifene;

parabactin; Regeliiine:pegaspargase; peldesine; pentosan polysulfate spgigps:peningiating
pentrozole; perflubron; perfosfamide; perillyl alcohol; phenazinomycin; phenylacetate; phosphatase

inhibitors;cpigieanii-Rilesarang i rarhiRrde cJaRiarbicRoRi RAIMo placelin Andiiacetin B;
plasminogen activator inhibitor; platinum complex; platinum compounds; platinum-triamine complex;
porfimer SUHUBEEOT RO RRN; SSPEERNLs BBNA G5 IoRm sARbkE! prsERapIAARPIPilsFIteasome
inhibitorsidereieirfoRasetuinmynaBpsuRigE RIGIEIRKINGsR M iInhibitRein dagseC inhibitors,
microalgaé; p te'in tyrosine ph %}glta%e inhibitors; purine nucleoside phosphorylase inhibitors;
5purpuriisSy pyra HBW&Q@;"[%}% AR MBgBn ﬂol%@(]%ﬁx%é‘%’ﬁju@é&ofé?léﬁtagonists;
raltittexedpoamoSetin, Dag M SYepiatein dralBiesass, TbINreiag HPHRIPdasde AP inhibitor;

retellipting d ylated; rheniu e |1{?6 etidronate; rhizoxin; ribozymes; RII retinamide; rohitukine;
romurtidr(i:-?;Oroo%"rﬂ?r'lt|§m’ﬁ(\e’5<;F r}ﬁ'b%?}r%rﬁé é%s b’%&'(ﬁ‘%aa}ﬁngol; saintopin; SarCNU; sarcophytol A;

sargram@@fin#5di 1 nmietidsighetiustingiod®sedesamosiziciey ived: twdi bl il aisensewligdmcleotides;
signal trap) lon_inhibitors: sizofiran; sgbuzoxane: sodium horocaptate; sodium,phenylacetate;
sonerol e e S e B G R
splenopéntindgpotigistatitinited tatmfedpstipiacrice stmielysingnhibitbse bldfidesimeasuperactive
vastcti\ég[g};elgm pﬁ:;pé}dﬁl tago i Ly ista. suramin;. syainsenine; tallimystine; 15tamoxifen
methiodide; tauro lm@gétine;" taz ’roten%;?%ec_;otgga h%g}s%%’r%? }tvefa é\%jl;%tle |%?a6‘§/‘r‘§/| itim ;u?élilgmerase
inhibitorSaeame s AH; desiposidc caaashieis ducasxifdy mphaidniergetiatibidisgreyithivisoraline;

thrombopgigdiry{pRmRePeisinmimete; fhymaliasio LNKeRARCIEID IRFRPIBRATPNISE thymotrinan;

thyroid stimulating hormone; tin ethyl etiopurpurin; tirapazamine; titanocene bichloride; topsentin;

toremifendMARERRI St hiBEbRmt deRBToPaiaie tympdiAE MYRIRIBiHesagmminghiding axistorelin;

tropisetrand ghRsiRIide: BEasine Kinassdo it PARORRIRSKHEAS, IDHBILYBHbSRINYRY urogenital
Sini -deri\zedgro h i,nhi%’tory factor; urokinase receptor antagonists; vapreotide; variolin B; Velaresol,

veraminé™ R dnee Vi I‘Pﬁ?ﬁ%‘%‘?ﬁ%%ﬁé‘}%ﬂﬂ%@ﬁﬁ’?&?iﬁ?&%? FOy IS HSHE R B Atin;
zilascorbseandorino statinsiiniatamaprc ol 2blSprcHin secantbacty taeants! ingdusieifaviagre not

limited tor1 %V metho es}t}ra%:}l,1 teI?mgstatin, inducers of appptosis in mutiple myeloma c_:ells (such as,
for exam§i, TRATL) o aZO AT 86 RIS KL SEHER B &) e,
bortezomity] stilimersem{Gehdsedddond dmicadeodotetaxebicateamtibmaepialanciudidgxamethasone
e A SIS Y W AR Rt U e
20 xenoderma pegmentosum, keratoactanthoma, seminoma, thyroid follicular cancer and
teratocarcinoma. It is also contemplated that cancers caused by aberrations in apoptosis
would also be treated by the methods and compositions disclosed herein. Such cancers may
inciude but not be limited to follicular lymphomas, carcinomas with p53 mutations, hormone
dependent tumors of the breast, prostate and ovary, and precancerous lesions such as familial
25 adenomatous polyposis, and myelodysplastic syndromes, In specific embodiments,
malignancy or dysproliferative changes (such as metaplasias and dysplasias), or
hyperproliferative disorders, are treated or prevented in the ovary, bladder, breast, colon,
tung, skin, pancreas, or uterus. In other specific embodiments, sarcoma, melanoma, or

leukemia is treated or prevented.
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WO 2008/057252PCT/US2007/022648 methotrexate, Arisa(r), taxol, taxotere, fluorouracil, leucovorin,
irinotecan, xeloda, CPT-I11, inté{rrferon alpha, pegylated interferon alpha (e.g., PEG INTRON-A),

capecitabinewai%(lj%gntLQMepa,'fludarabine, carboplatin, liposomal Jéunq;ep}ﬁggnwﬁ%%ine,
[ e

doxetaxol, pacilitaxel, vinblastine, IL-2, GM-CSF, dacarbazine, vinorelbine, zoledronic acid,

palmitro ,Riaxin, Sbusulphan, prednisone, bisphosphanate, arsenic trioxide, vincristine,
doxorub@r@(ﬁ?&l ), pa%l?t%‘@ﬁrgeg%&‘éji%’\?ﬁf’é%riré‘ y%ﬂs%,a tF&FﬁH‘%ﬂHS‘?o"&R}?ﬁ RREBIAE (Emcyto),
sulindac,aésecuetbg dsickslnidi0 326] Sirtil aakysrex anmpltelsod b dpeeifieseconshagitivetagesta according to the
indications fo.he freqted. prev 0, i ﬁgp can be found in the following references, all 100f
which are i%cgorpora]teg hge%ﬁ%%{t%qeﬁsr Eé’ﬁ%ét srg{? c.ugeién %ggtg:;@%%@,a%c ?%,635,517; U.S.
applicatiohyggenoys 19uka9ia oMo M3 QL0 L6 56106 SB78i, | $MIB 801 B4 almin1f)/981,189; and

U.S.provisiena QQ&@Q?HHR%?Q!é?ébl?&??'mﬁﬂ/rﬁgﬁojsgx%yepéé@%%x?n%%?{- &%%%2’360/631’870’ and

60/533,862. [00127]Examples of additional second active agents inc re not limited to,
15conve W BRAMINe RRYERRIGS R dbig it danes pravintepanslonth astisntid goressdhtemarticonvulsants,

antihypeggnsivascanxinlyisscaalsium e hareelhlasksrs, Bssele delaxants an-patgotic analgesics,

opioid analgesics, anti-inflammatories, cox-2 inhibitors, immunomodulatory agents, alpha-adrenergic
receptor %@téhﬂsﬁl’ﬂa{%ﬁ R hens iReIp BresRivR Hysrmsa sonicwiienan §issyprtbaric oxygen,

ketaminepaathies anestietFoR0RgRRISMYRA AiadARiRsIANhethssdiRrRREUtics found, for example, in
the Physician's eskg%erf%renc%zooa Specific examples include, but are not limited to, salicylic acid
acetidte (RESHRIMT SORLERIES (BRIt oS Ramsrapis Kb faRSHEN GAsA uRRF YRos T SRERDIN BNy toin

(Dilantin symrdnam&zgphmge(ﬂ'a@fege|®is@@§é@},hﬁ6@ﬁh@dr§6[ﬁ@@le)nﬁﬁ1@!§i? gciddiRepakene0), morphine
sulfate, qlggng{ 0hsone rednitson?ﬁ, %isi%fulv}%, %gnthon'um, Z%alen ronate, dyphenhydramide,
guanethidine, ke oro?a%r? AN IRy B SRR ehen RS IR MO} o s (e atapress8),
bretyliumprketarsp indregarpiriendrhpeangal; adtpine Hphatolamine, bupivacaine, lidocaine,
acetamingpher, nortriptyli r mitriptyline (Elavil ), imipramine (Tofranil ), doxepin
(Sinequ;fr?g)l,?gﬂom_ipraﬁié@%ﬁgﬁﬁr{%@ﬁﬁég&r%géfg%(zeénca ° @gﬁgﬁ%g&fi%q f?@STeﬁlg zodone
(Sel2oneDylemidisxite ¢Rifoxdery, arazpdoties  Besysehjrdmps ppiom(vital|bdiriniseeliletine, nifedipine,
propranalgl; dramagdal; |RRQLFgingrzie I ' extromethorphan, benzodiazepines,
bacloferiﬁ%z%anidine and phenoxybéﬁg{]n%ﬁg.ﬁ%kgg%%]ﬁgggﬁna&% add igﬁgpgé’lggr?d) Attive agents
include, SorwRsitien ihswerftd n &ertain embodiments, the myeloproliferative disorder is

polycythemia rubra vera; primary thrombocythemia; chronic myelogenous leukemia; acute or
chrenic granulocytic leukemia; acute or chronic myelomonocytic leukemia; myelofibro-
20 erythroleukemia; or agnogenic myeloid metaplasia.
[0011T] In another embodiment, provided herein are methods for the treatment of
cancer or tumors resistant to other kinase inhibitors such as imatinib mesylate (STI-571 or
Gleevee™) treatment, comprising administering to a patient in need thereof an effective
amount of a solid form comprising Compound I or a composition thereof, In a particular
25 embodiment, provided herein are methods for the treatment of leukemias, including, but not
limited to, gastrointestinal stromal tumor (GIST), acute lymphocytic leukemia or chronic
myelocytic leukemia resistant to imatinib mesylate (STI-571 or Gleevec'™) treatment,
comprising administering to a patient in need thereof an effective amount of a solid form

comprising Compound I or a composition thereof,
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5steroid, a light sensitizer, an ir tegrin an antioxidant, an interferon, a xanthine derivative, a growth
hormone, a neutrotrophic factgr,; a regulator of neovascularization, {aantl VEGF antibody, a

prostaglandigygh,aesiiaiic, a phytoestrogen an anti-inflammatory compoy@gﬁgﬁ&ﬂgﬁgglogenegs
compound, oracomblnatlon thereof. SpeC|f|c examples include, but are not limited to, verteporfin,

purlytin, ostatl 231 10 entpx tin etiopurpurin, motexafin
lutetium, qu oro-11 Z%L-ﬁgc?%l%jl lfge%i me& ey fcfie E|85 (gf%(/%l/ p?’:-:'e gL 4%?2% 1323 dione,
Iatanopré%ﬁﬁ(@@é)(ﬂsoﬂﬁférﬂaml@22&\8@4@&1@@5@1!1@@@@ iindereatives, fifaneycin and its

s malies RRRKEDE LS MR AR A TLAN M e,

genistin, 6'- 0-Mal genlstln 6"-0-Ac genlstln ein

glycitein, SPBYIVEIRA C@f’@pm&ddw%m ﬁ&mbﬁar%ﬁﬁdmfﬁdsmﬁr@n@n@ﬂnm@meﬁmwlar@tmses)

trianicinojafiehasetosnisla e de i thione (U.S.
Patent No. 5,632,984) bgsméf?%?g)%a%gg%éﬁﬁgg)éf %E%é?%ggﬁgﬁﬁigq ggl\%?ﬁaaé%gﬁ ' (TGF-b),

brain- deﬁ@é’&%%ﬁ%%?ﬁﬂ& f%%t‘%?‘%@ﬁ}‘ﬂn“—?yp*l%%ﬁﬁﬁc@éﬁfaﬁwéwtﬁédfbﬁhﬂp@%qm_ﬂ_ﬂzytlﬁvE| 01
(Eyetechri¥ianmeidesiadla)it; 63R3aaA- (kN k) advtiray anbrRandRETL SER T eplant (Bausch &

Lomb). AI of the references cited above are incorporated herein in their entireties by reference.

[00129]EX rtﬁfﬁégeo? lgmﬂﬂ%rﬁaq’§%8nwgﬁlﬁérﬁﬁéﬁ&f\%ma@% bowr distasmitedableiaoraeblytics,

retlnOIdssm@demamd&oamth@snoaﬁagﬁm botivdiseR¥iIHAtaiesNn. Aadmgpemodulatory
fIC xahm§) §%|nclude hut aregot llmltigélo 5- 25fluorouracil, masoprocol trichloroacetic

ac% sallcycﬁ% SEid; ache acid ARFBATATRAE e erElFRRS: '%H%?Fﬁgiﬁmﬁmﬁ?@'gé’é’e&llagen
botulinurditdxins; |nwmomcheMMMSomsmméﬂMM@mgﬁﬁ!mﬁﬁ@ﬁn&ﬁuﬁm[a{s human placental

Il | lloD F t Au Zyderm,
2y, G A S L DO REIGs P LB F S8 D520 ot nples of |
additiondi%@céﬁ@@@ﬂv@&gemsi|hrﬂudeptbatoalcélmidlmgadttamaﬂﬁtﬁoqguimmts;ardﬁefemm gardiac
glycosidgf, g%wmrqmP%@ggheg%m%ﬂg@r%sg Cﬁ%p glln aigafg{% gndothelin antagonists,

phosphodiesterase inhibitors (e E V inhibitors p‘?dase n ors |p|6nfoweri‘ng agents,
thrdmboXBiid %M Hiéb?@@h%f‘éﬁﬁ‘é@‘ BWRSTEpentiekikh owima, @dm@éﬂﬂmmnarycarmdwﬁssure Specific

examplesringlugarbst @éﬁs@%urmsﬂesogw@ms@&wme&%r&lmsuheg . (}ﬁﬁ% gh/%% side,

digoxin- é%/gen diltiazem, nlfedlplne a vasodilator such as prostacycm e.g., pros in 12 (PGI2),

epoprost f?Eﬁ@T‘eﬁfé’rQHE) ’EP@bFéEﬂﬁfF?%ﬂf&dﬁhﬁﬁ@?%t‘Pfo‘@éﬁi@%Weﬁéséﬁ@ﬁfmﬁ@erO)
am|od|p||geafe;pgmaﬁten@&}(mwwltr&wamﬂa(&ammm@% qu%aﬁxﬁunnﬁ@%@fga%ﬁ% glis0),

S|mvastat|n g_o ore t V nIov% |rb§ artan (Avaproe) pravastatin (Pravachol0), digoxin,

a
L-argining. il oproﬁu%gf)é 8§P FﬁB?SsP@’F laeRmOESeRssond active
ageXits inoludenolegierkregiolineitechioierial or viral mfechon, cachex:a, angiogenic and proliferative

dieseases; solid tumor; and cancers of a variety of tissues such as colon, rectum, prostate,
liver, fung, bronchus, pancreas, brain, head, neck, stomach, skin, kidney, cervix, blood,
larynx, esophagus, mouth, pharynx, urinary bladder, ovary or uterine.
[00119] Compound I can be combined with other pharmacologically active compounds
25 (“second active agents™) in methods and compositions described herein. It is believed that
certain combinations may work synergistically in the treatment of particular types diseases or
disorders, and conditions and symptoms associated with such diseases or disorders,
Compound [ can also work to alleviate adverse effects associated with certain second active

agents, and vice versa.
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anthracycline, platinum, alkylating agent, oblimersen (Genasense8),-cisplatinum, cyclophosphamide,
temodar, carboplatin, procarbazine, gliadel, tamoxifen, topotecan, 15methotrexate, taxotere,
irinotecan, Gggegiighing,cisplatin, thiotepa, fludarabine, carboplatin, lipogaralsdeemanekscin,
cytarabine, doxetaxol, pacilitaxel, vinblastine, IL-2, GM-CSF, dacarbazine, vinorelbine, zoledronic acid,
palmitropgie; fliaxin, pHaulpRan. REEGISRNS: iRIRRORPBPRaIRs ARERIG O AR WiaaRNe,
doxorubicin (Doxi10), paclitaxel, ganciclovir, adriamycin, blemnycin, hyaluronidase, mitomycin C,

mepacrified serpRosHiRtSEssERTE BHIDOSeTPREALINYE ARSI RS IATE DBISHERSI second active
agents i‘ﬂ%&@ﬁs)b)ﬂfsﬁ{ﬁir}%lléeﬂt@@@og. chlannauing: ganineaniRdingicpyfigethrmibRcslpdiazine,
doxycycline, clindamycin, mefloquine, halofantrine, primaquine, hydroxychloroquing, roaguanil,
atovaquBHB,zé}ithron@ﬁﬁ?@&?é\%ﬁﬁﬁﬁ&ﬂ?ﬁ“lﬁﬁ%ﬁ%ﬁé@’m?ﬁifﬂ ﬁ‘ﬂ&@‘ﬁé’ﬁ%ﬂ?&g‘?gf& amphotericin
B, 25pentayaienbmitnommeoNTRasRdsy (ekine S oaitiMostRg D pelielotierfereaiegamma,
itraconazole, a combination of dead promastigotes n%}BCG, eucovo%n, cor&ﬁ)cfogtero'ds, sulfonamide,
spiramySIRCAGE CEERRIGYY, m?naétth\'f‘p?ﬁ?f}téﬁ’ifgm’f’a@ét BAOSIR FBIESER AN E vFhd ditional
second agtindlageots-tmiudephedasestipidinnitetitors dntitiatich(herapieuSa BApmaphyl€ctic) such as,
but not liymited to, ampicillin, . clarith cin, tetracycline, penicjllin halosporins, streptomycin,
kanamyé%%%&ag%}ﬁw Pﬁ?/% ;'gers\ff%?grﬂs Su éHggsisbﬁrr%?ﬁ%%éé fé%%?éﬁ%ﬁ%é%rﬁgﬁﬁﬁdine, acyclovir,
and ribagiirrinreceposyibukia j phdsmes; ivasmeinotodiclehihbgeinthdrats swehtaskibasmot limited to,

levami sole.and isoprinosine; biologic S it , in, transfer 5factor,
inte?}?e]:uk}ﬁsl, étﬁag%k%r eelfsér{eér; 6r orfe%%u?ch éis’? ﬁﬁ{{] r%?%i%%ﬁ%&th rﬁggﬁ%}{gfﬁer.immunologic
agents shyshplssiputtidat diviitec taBreedbs irhibticossTE dinBRBEIBIV®Y; pYENRE (Bhépitars, IL-4, and
IL-5), gr . - ihodi i : i ' ntaining
unmeth%gégg ?&%ﬁgﬁu%%vgégﬁﬁ%?@g? é?rr{lyd %ﬁnﬁc% %g%i%g%ﬁc% r?gg)g%g%ggf?ﬁ? Examples
of additicnpf@esanglactivenagents (hichedetitil) aré motiimitetl (Oraidopdin¥ BGBRist or antagonist,

such as, but not limited to, Levodopa, L-DOPA, cocaine, af tkg(l-t sine, reserping, tetrabenazine,
benzotro?ﬂﬂ@?‘ﬁﬁ?é%‘iﬂbﬁ‘?e‘?%&éPﬁ%ﬂ?rﬁé%?ﬁé%’t‘é‘}‘é%ﬁé?@ﬁﬁ’iﬁe,%r rﬁﬁ%@é@’éfl‘ﬂf&r‘ﬁﬁ SHIE ropinorole,
amaatadine hvdreghlogide;rraleidinaivrspckiosslss sathitana-Reraskde megylatesikiremet CR, and

Symmetrel; a MAO inhibitor, 15such as, but not limited to, iproniazid, clorgyline, phenelzine and
isocarbokeas BONAMAKIYSFIeHHMs CoChiBiRHRE SHChaRdRb AR et Ai90kR2
cholinesterase NPILONRHE0 @504 not Linitesd o pmasaRIBE e lclatenBhygostomine sulfate
physostigmine bromide, meostigmine bromidé, neostigmineé methylsulfate, ambenonim chloride,
edrophonBenxakRyicérctatsinel pPatidaxiBiechiOBsE,; ahiconiiel Eroridibottiene Faxinpde206romide,

diacety! monoxm, endraphonum, Byridgstomine, and demecaflus Af.ad fiagmprory agent, such
as, but nSEfimite 0, haproxen sodium, diclofenac sodium,
20 agents and antibiotics (e. g., clarithromycin).

[00122] Specific second active compounds that can be combined with Compound |
vary depending on the specific indication to be treated, prevenied or managed.

[00123] For instance, for the treatment, prevention or management of cancer, second
active agents include, but are not limited to: semaxanib; cyclosporin, etanercept;

25 doxycycling; bortezomib; acivicin; aclarubicin; acodazole hydrochloride; acroning;
adozelesin; aldesleukin, altretamine; ambomycin; ametantrone acetate; amsacrine;
anastrozole; anthramycin; asparaginase; asperlin; azacitidine; azetepa; azotomycin;
batimastat; benzodepa; bicalutamide; bisantrene hydrochloride; bisnafide dimesylate;,

bizelesin, bleomycin sulfate; brequinar sodium, bropirimine; busulfan; cactinomycin;
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diclofenac potassium, celecoxib, sulindac, oxaprozin, diflunisal, etodolac, meloxicam, ibuprofen,
ketoprofen, nabumetone, refecéxi_b, methotrexate, leflunomide, sulfag"alazine, gold salts, Rho-D
Immune Globulin, mycophenylate mofetil, cyclosporine, azathioprine, 25tacrolimus, basiliximab,
daclizumab, géﬁ&?ﬂ%}gg;&%? acetylsalicylic acid, methyl salicylate, diflunisal, %’gfgg?gt?g?’g@%ﬁﬁzine,
sulfasalazine, acetaminophen, indomethacin, sulindac, mefenamic acid, meclofenamate sodium,

tolmetin, RRHSIBIRRE: SRIARGTBHSe CHURBIM o fer B AR BHG ST bisEldwieEaeh afdsiroxicam,
droxicamgzpiedesicanedieoiaslc ahehythldazmnei oxyPRanRItaZepRL ANIRYFBR ERHRRRYINE,
apazone, zile?ton,i%%aUéoth'o%I%?gse, old so iun%)thlonj late, auranofin, methotrexate, colchicine,
allopurindl W 20687859 15 FEH BBIASERP BY R AUHB' YA benzbromarone or
betametHasboeh andotheri ghicerdeticoitp)aing dmagntisne iieagent suekatbuinaglioaged to,
metaglopsmide. dampsridensyAschiomarazine promettizinc, chiormromazine, trimethobenzamide,

ondansetron, granisetron, hydroxyzine, acetylfeucing monoathanolaminie. afi7aphde, azasetron,
5benzquittamiséansieneriatimmabrodnepriols;i busltinggtel eflopritene yiglizink]alideenhydrinate,

diphenidql dalasetron,maglizi | imazine.. nabilone, oxyperndyl, pipamazine,
scopolamiﬁe, s‘ul_piri’der}t trahﬁ%?&?g%{na ’_i?ﬁ#%ﬁi@%?ﬂﬁ%@%ﬁg ﬂ%‘é%ﬁglé%rgggﬁé&{?%%@sitron, and a
mixture tHEFBEFC[0GYIBIEHaridsices Grautinorrasenstideathive ke mdimladeitercdee not limited to,

10immungpRdidiatona¢esish MmO QIRAIE SIS ARSI AMIENBE TERINGS. A0ikRRvHsants,

fibrinolytic agents, antiplatelet agents, antipsychotics, antidepressants, benzodia_lzejplnesi buspirone,
amaRtadifiecHitivsi{B RN ohesthaen tbiearugehi§ weeiiahinsafesasidans: Coesitajnspdiamage and
related syagrameise Spesdiciarampirs HGHIenRUL 8oL HRIERi A IR OITS R S fogtiraRarticoids,

such as,rlliut ot limited to, ,methyIPredni_splone, 15dexamethasone and betamethasone); an
anti-inflaf B A 0P MGG M HEpRIFf R S o denauaniide aeiaRrgkaEsifium, diclofenac

potassiurneupeleidext slindazotxpparinosifsinisatoeiorolacmealaxican, Rupkafenketoprofen,
nabumetgg/% r%fec%xib methotrexate, leflunomide, sugasalaiin , gold salts, RHo-D Immune Globulin,

mycophe DSt R R Y A o P TP BTHRS AT AHAD, Besasriahass e alicy lic
acid sacetytdedigadicboidaeethyldalay atenaifitinisatcspisplale:; osttazinetsuliasalazing,

acetaminopfen, | methacin. sulindac, mefenamic acid, meclofenamate sodiym, tolmetin, ketoro lac,
diCh|Ofen§£J#T§f6ﬁ]%$8Perﬁ’ &%Brr%% ?’prf}g%gg%l, ?ﬁé‘?&?ﬁ?@é%‘}’é“nktﬁﬁf%’&rﬁ?‘é?ésﬂ&m, pivoxicam,
tenoxicariy phealgibiuteE kones ioxyphepbutaohesantipysireyrehinbpyhind dapayondezidutaig;
aurothioglyeqse.aoldosadi thiomalais: 25auanrlin. methetiexats, colchicine, allpurinol,
probenecid, sulfinpilra?%gne gnql ’benzl?romérone; a éﬁal}sl P%g%élg%g?égﬁd%%ﬁ% %lg}tg ch}’tc imited to,
db-cAMPPEYEEYSHPSOEPAEHINE! B HSHk: peréer thaméderr pipoliomias avinosiskdany pivsantrthylphenidate,

d'tm§0'%ﬁ}}ém@§r’?&§$ﬁicg Y RO ¥!£m:‘??m§ﬁer]§&§mm GO IMPOE AR mustine:

d-erythro-methylphenidate, thro- methylphenidate, and a mixture thereof; and a diuretic agent

-er . . ;andac
such as, BIRCABCRARSI LR BtRTdramEP MRS SRaRY §ip deidsp dberides Ryrazofurin; riboprine;

safingol; safingol hydrochloride; semustine; simtrazene; sparfosate sodium; sparsomycin;
spirogermanium hydrochloride; spiromustine; spiroptatin; streptonigrin; streptozocin;
sulofenur; talisomycin; tecogalan sodium; taxotere; tegafur; teloxantrone hydrochloride;

25 temoporfin; teniposide; teroxirone; testolactone; thiamiprine; thioguanine; thiotepa,
tiazofurin; tirapazamine; toremifene citrate; trestolone acetate; triciribine phosphate:
trimetrexate; trimetrexate glucuronate; triptorelin; tubulozole hydrochloride; uracil mustard;
uredepa; vapreotide; verteporfin; vinblastine sulfate; vincristine sulfate; vindesine; vindesine

sulfate; vinepidine sulfate; vinglycinate sulfate; vinleurosine sulfate; vinorelbine tartrate;
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WO 2008/057252PCT/US2007/022648 [00136]Examples of additional second active agents include,
but are not limited to, a tricyclic.antidepressant agent, a selective ser@"tiq:nin reuptake inhibitor, an
antiepileptic @genkigakagentin, pregabalin, carbamazepine, oxcarbaZépiqullﬁ)g%g.ﬁm, topiramate),
an antiaryhthmic agent, a sodium channel blocking agent, a selective inflammatory mediator 5inhibitor,

an opioid, agentiRSEFANY IR dialon sompond, a combination, agent, and other known or
conventional agents used in sleep therapy’ §pecﬁ|c’exar?1pie§ mclude, bUt &8 ot ited to,
NeurontiRy@sefbéeTite. morphine, topiramate, amitryptiline, nortryptiline, carbamazepine, Levodopa,

L-DOPA,[@@pﬂTe, aml*"’%%%%?jﬁg‘?% %ﬁ%@g@ﬁ&ﬁe ?&zgy_%ﬁipleg §)argyline, fenodolpam

mesylate, cabergoline, pramipexole Irochlori opinorole, amarntadine hydrochloride,
selegilind'Bydre¥hroamen Erbidspan YeresliddirtssytaiacBinbivior GRlfSymeedetyproniazid,
cloraylinaqphanalzinmelfaram aiazifk alRanangs SARARRRCaRONASHA e galicate, physostigmine

sulfate, physostigmine bromiq’le., meostigmine bromide, neostigmine methylsulfate, ambenonim
chloride, oSSR iamindifondBIcasidnampkifdm-dmeEernsTisracselidexamrstertalide, trimedoxime

15bromid@deliaaaib iaenaiib SREFOPRMHLR, BYAHRARITMiNR SRREGAHI) RoProxen sodium,
diclofenac sgéiéu , diclofenac potassium, celecoxib, sulindac, oxaprozin, diflunisal, etodolac,
[

b FeRg e PTG REEd n AT AR G, RFRSIAH 6RO I ARGRFERESIfasalazine,

meloxicaff:
golq _sglts%%ap:gdmmumesfmlz_m‘gmgue@am@nmtgieaﬂ_fegiywﬁt@rszwﬂla@sil@g@t@(}:%@ag@tfggrlolirlnus,
asjliximab, daclizumab, salicylic acid, acet icyli id, meth, salicylate, diflunisal, salsalate,
olsigzin%?@gﬁgééf u?ﬁeb,r%fca éﬂfﬁéﬁﬁéﬁfﬁh%ﬁé&gﬁ%ﬂfﬁ e° &%Wﬁﬁqi@%fi’ff%clofenamate
sodium, thmetian&etoiota] dichiofanat fiuskinprafen;exdprazin pirexieanh: mekoxigam, ampiroxicam,
droxica voxicam, tenoxi henylbutazone, oxyphen , antipyrine, aminopyrine,
apazonrtQ:,azz“)lilk ggt%ﬁr}%%?%% |igg ucrygg%? %‘6{% 5%8? |‘&ﬁieﬁ13?6l}>{n%}%ttbg§§r;a‘gr§)%ﬁf'tn%é(%{flfaﬁexate, colchicine,
allopurinbErzsphbisise biazevisiapsaspoine; beazbromaenetibetamethisbine; drcthdtiheydiugocorticoids,
metocloniaide. AaIBRCAINRARE BlIRRIAAINe LRIMEItAge ChiRiRIMmaZing imgihobenzamide,

ondansetron, granisetron, hydroxyzine, acetylleucine monbethanolami e,r %‘l‘f%edprl%?g, azasetron,
berZquinipHiaenpidtdivaltiies Bedrepbiosirbniikibedaitbephidbiwyotiznifoxdinienhydrinate, diphenidol,
dolasetronineeHsinea pieiialialah MEIIRmAGINE . W, eWRIRR(722PCT/US2007/022648 nabilone,

oxyperndyl, pipamazine, scopolamine, sulpiride, tetrahydrocannabinol, thiethylperazine,

thioprop&RiP e MidHRiEtAerraasie rarkmemidaitrzite 13HestAsIcd BRatftiorrsilagscond active
agents ingdided bHige e liBNas; @isiManeMdnsmisHER aT b (Insluding.rasrmbiaantilp!l ('rliL2") and
Canarypoc)é:tlrl?)}%?i’xl;l_éi:h%’rlns; chloroquinoxaline sulfonamide; cicaprost; ¢is-porphyrin; cladribine;

20 clathromycin; clomifene analogues; clotrimazole; collismycin A; collismycin B;
combretastatin A4; combretastatin analogue; conagenin; crambescidin 816; crisnatol;
cryptophycin 8; cryptophycin A derivatives; curacin A; cyclopentanthraguinones;
cycloplatam; cypemycin; cytarabine ocfosfate; cytolytic factor; cytostatin; dacliximab;
decitabine; dehydrodidemnin B; deslorelin; dexamethasone; dexifosfamide; dexrazoxane;

25 dexverapamil; diaziquone; didemnin B; didox; diethylnorspermine; dihydro-S-azacytidine;
dihydrotaxol, 9-; dioxamycin; diphenyl spiromustine; docetaxel; docosanol; dolasetron;
doxifluridine; doxorubicin; droloxifene; dronabinol; duocarmycin SA; ebselen; ecomustine;
edelfosine; edrecolomab; eflornithine; elemene; emitefur; epirﬁbicin; epristeride,
estramustine analogue; estrogen agonists; estrogen antagonists; etanidazole; etoposide

30 phosphate; exemestane; fadrozole; fazarabine; fenretinide; filgrastim; finasteride;
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5IL-12, and 1L-18; interferons, such as interferon alfa-2a, interferon ?Ifa-Zb, interferon alfa-nl,
interferon alfa-n3, interferon be(t,a+l a, and interferon gamma-I b; and'G-CSF; hydroxyurea; butyrates or

butyrate deriygiivggpaigops oxide; HEMOXIN TM (NIPRISANTm; seé'Uni'{,%q&g%%%g@ﬁt‘gsnt No,
5,800,819); Gardos channel antagonists such as clotrimazole and triaryl methane derivatives;

Deferoxafqing; PEgieHL Sei tr ions I ok 0f a blood 10substitute such as Hemospan TM
or Hemospg}r%fm PS%%%%ES& ?gggl%%ﬁ%drﬁr%%%%%hh& E%P%ugg%nécinaﬁ Tg%éﬁc):%gngd active agent to a
patient ciTisasuesinbamaHaptidissiesty dettayiny gadodiame dedipforent galliws oftattministration. The

e osairaean sete At leNed Jor A parelan AR pe o epend on

the active agent itself (e.g., whether it can be administered orally without 1% lecomposing prior to
entering ISEEBIBY Reramiet) Wsacthisasriamide phimgricin ibandmonis raidcidasaisisndexoreipound | is
admi ist% Preferred r administration forthe second active agents or ingredients
prowsged hga?g%r@gée ’k[r.{[gl\??:? Sﬁg %hq(%%%? 5?1 m%lr'f/%%ﬁﬁﬁ?ﬂ%ce ﬁf‘%%“é%’%_frfgﬁ’g}gi%%‘ﬁlg %gsk
Referendiatidss-rrainbergeny R o -DOL8HINinibiem bodifkent Agvaisacdne fctive agent is

administe?,qg&l]grgjq%\égMﬁ%gﬁéQ&%&@%gﬂﬁly{ng}&%}hﬂ E‘Jg]@ggmg %ﬁ&%gecond active agent is

administered intravenously or subcutaneously once or twice In"an amount of from about Ito about
1000 mgisRBpREaEeis Sebomalisoulriy Biriractioovirstak eiiiet REGalifedt; framelidroulN50 to about

200 mg. FhesReciir-anauntrlihiscsedensasive aasntyiliderandaoie speglif.agent used, the

type of disease being treated or managed, the severity and stage of disease, 25an§ ‘the amount(s) of

ComthoutftFeiRi HHyRsiRb RSt e dtkeritaalvhe ijeriesons Rumrdiiey estogaisteregrstspepatient. 5.4

PHARMAGBITIGA e GOMRO BEFQINS I ﬁ@gﬁ@%%@gymw%wmhggggé%@& solid forms
comprlswil@B%%B%o nd | can be ad%%l. 1sterT,d to a patient 30orally or parenterally in the conventional
| e

form of pr REEh Q8 R R e USSR RIS (RO RIBtEYS O it Ipewiaickroches, pills,

supposittrigdamiestions; sinzpenkienstang Sy tbiesars Witatieferkapiatipn syeafyihadiepared by methods
commonly. employed. using conventional, organic or inorganic gdditives, such as an excipient (e.qg.,
eWc%s%mtam Ln nsia% A; imastat; o], maspin.: mat et .9

sucrose, ‘Starch, mannitol Sorbitor. lactose Tt BB Ot a BB i A N SERAR Sz alcium
carbonatetsa tielddofetyinesdlilbsaionsethydogtitilpsestwydroxyraetbyigetluinisaipeypropylpyrrolidone,
polyvinylpysralidone. . gl ' SUm:ar € ROlyethyleneglycol, sucrose or starch), a disintegrator (e.g.,
starch, carboxynglleathﬁc’eﬁ{mse%,{{ﬁi/%lr%g({%e%ﬁ%?&%irgﬁ{t?cﬁfv%ig?jbngfftiu &t 1@&6@%%&89&ellulose, sodium
bicarbonBtH @slelumi s aralegesiciuiemifidee i dorobicAbtoldagt amaghdsium sigarate, light
anhydroys;gilisifiBRiE nidie BieRdamalat Al RIRlnAORIANPENG 08 Yol Gibr GfiiG, 2C1d. menthol,
glycine or oran?e powder), a Ereservatlve (e.q, ’

monophosphory! lipid A+myobacterium cell wall sk; mopidamol; mustard anticancer agent;

20 mycaperoxide B; mycobacterial cell wall extract; myriaporone; N-acetyldinaline;
N-substituled benzamides; nafarelin; nagrestip; naloxone+pentazocine; napavin; naphterpin;

nartograstim; nedaplatin; nemorubicin; neridronic acid; nilutamide; nisamycin; nitric oxide
modulators; nitroxide antioxidant; nitrullyn; oblimersen (Genasense®); 06-benzylguanine;
octreotide; okicenone; oligonucleotides; onapristone; ondansetron; ondansetron; oracin; oral
25 cytokine inducer; ormaplatin; osaterone; oxaliplatin; oxaunomyein; paclitaxel; paclitaxel
analogues; paclitaxel derivatives; palauamine; palmitoylrhizoxin; pamidronic acid;
panaxytriol; panomifene; parabactin; pazelliptine; pegaspargase; peldesine; pentosan
polysulfate sodium; pentostatin; pentrozole; perflubron; perfosfamide; perillyl alcohol;
phenazinomycin; phenylacetate; phosphatase inhibitors; picibanil; pilocarpine hydrochloride:

30 pirarubicin; piritrexim; placetin A; placetin B; plasminogen activator inhibitor; platinum
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sodium benzoate, sodium bisulfite, methylparaben or propylparaben), a stabilizer (e.g., citric acid,
sodium citrate or acetic acid), a suspending agent (e.g., methylcellulé_se, polyvinyl pyrroliclone or

aluminum stgataig) @ fispersing agent (e.g., hydroxypropylmethylcelI'Ulosieé,rﬁjg%b%%gtg., water),

and base wax (e.g., cocoa butter, white petrolatum or polyethylene 15glycol). The effective amount of

the solid ONRIIS] 1d,Lin the pharmaceutical ¢ osition. may be at a level that will
exercise Jtﬁe cfgg’njggq &?&%&%@%&g@éﬁ?&%&? rgr?é};égﬁ %’f%ggp?é |grn%%&1515?1° \%ﬁ:} 110 Hbout 10
mg/kg ofaegatienesseRy: Weimdﬁngnnrq@tga@ecr‘@rl_aomqwmmip@imwwa:ra@mimémmibn. |
[001411T.*§\€nE?Ré’ﬁi%@hﬂ!@!%@%ﬁ&%#ﬁ%%&?B%(Qﬂ‘lﬁr&@@d@nﬁ%&&%ﬁ%ﬁy t 20their

bioavailability, but the amounts of the solid forms that are therapeutically or prophylactically effective in

the treatRieHt BEXARGGS bRsehEase dn tiktsi ronscarr sesidaaly waasriarsdahigiteisse of ordinary skill in
the pharmacyafsMadieal aipdIRIBRaERk YRGS Hch i RIS A, AR Rsh LY be administered

one to four times a day in a dose of about 0.005 mg/kg of a patient's’body weig tfo about 10 mg/kg of
a patientsélt?@ag}*%%i&{yﬁiﬁéﬂé!&ﬁﬁﬁ@ﬁt{%ﬁfﬁtﬁéaaﬁévipa%@g%aﬁﬁéﬁr%é iphipiéoryvasisthi@EpBinding on the
age, bodyyveight; andimedisall gendidandtiepatirnhan & hadna hadmimsisagon. In one
embodiment, the d s!% is about 0.01 mg/kg of a patient's body V\_/ei%ht to about 5 mg/kg of a patient's
body welJPR A5t bl bE 1RG5 PR SHBU WelBRE R ABE PSR EriaTBHBRHYS body weigh,
about 0.kafiggt; efiatppiie Siethdysareighiytol aqoutfart sagikg b ariadens ssbadytiwgight or 30about
0.25.mg/kg of a patient's bo eight to about 0.5 mg/kq of a patient's hody weight. In one
emg%rgimségjnfs %%rfé%ed%%sﬂevfesc%?\%ﬁl 85% Hsg:)r/:;: ?n°a%§’}1§fi}%%gé§g;a‘$ﬁ§ 5R%S %ﬁtmﬁé\@cﬁm%rm comprising
Compouncdiadmisisteredwilkddpencbarcguete facdors: abdidmotulailityloé e saatitersatiiponent, the
formulati h of inistration.. [00142]In another embodiment, provided herein are
methodsgfg‘r&m%%pe&a%ré\b%tﬁ%%%nbngﬁﬁgr? %é’as éaé% %no{rgdiq oIt etrlstgélreﬁg ‘ﬂsﬁlﬁo ﬁ%]ée Hdministration of
about 0.3P8nmiglaléy tosghdamPB0 shipienideaboomel Fénmgrieipto abbusiE mgiteyivabout 3.75 mg/day

(0 about 25 Bt AL LS BB D0l U ol ou! 37 malday of a

solid form comprising Compound lto a patient in need thereof ‘ n another emebodiment,
proYided RidiHearapiainthers fovrHauydeginiermr oenoitevetitio podiundicaalis; ¢elbismdeHeomprising the

administiafipRcelsaRmbl B/ SRR ARR Y BRI aiAaYn BRI A0 BE/ dam I8 aRaut 1200 m/day, about
100 mg/day to about 1200 mg/da_é about 400 mgrgjmaﬁ?to about 1200 mg/dai/, about 600 mg/day to

about 128BRERILY; HHeeRaboenibrempIBoAEBut GRISNIGRIRSS iy to about 800 mg/day
of a solidtﬁ@mmeﬁi@nwg:@mg@mﬁdhbtﬁz@tmtig@h&%ﬂﬁﬁ%ﬁﬁfﬁ@h&rﬁdﬁ@{%ﬁf/ﬁmbodiment, the
15methods disclosed herein comprise the administration of 400 mg/day, 600 mg/day or 800 mg/day of
a solid foFHPROREH; Hga%%ﬁhawgea%msﬁﬂ?H%é%v%ﬁa?abm@mfaawa%@ﬁapembodimem,
pro%ided inkilginaretib dosagefdimdiattansitiiaheampesexbeiwesnrabeurdpngand 200 mg, about 35

mg and gliou 140

ot@gé.ago?uta%g§ '%E‘% %psd tatr)o?uot rllg‘goq%@ggﬁggg r2_50 m an)g a%out %C{OO mg, or
about 500 mg and about 1000 mg 200f a sofid To & P il g oﬁﬁb‘gu e wrogentta
sinus-derived growth inhibitory factor; urokinase receptor antagonists; vapreotide; variolin B;
velaresol; veramine; verdins; verteporfin; vinorelbine; vinxaltine; vitaxin; vorozole;
zanoterone, zeniplatin; zilascorb; and zinostatin stimalamer.
25 [001235] Specific second active agents include, but are not limited to, 2-
methoxyestradiol, telomestatin, inducers of apoptosis in mutiple myeloma cells (such as, for

example, TRAIL), bortezomib, statins, semaxanib, cyclosporin, etanercept, doxycycline,
bortezomib, oblimersen (Genasense®), remicade, docetaxel, celecoxib, melphalan,

dexamethasone (Decadron®), steroids, gemcitabine, cisplatinum, temozolomide, etoposide,

30 cyclophosphamide, temodar, carboplatin, procarbazine, gliadel, tamoxifen, topotecan,
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[00145]In a particular embodiment, provided herein are unit dosage formulation comprising about 100
mg or 400 mg of a solid form 6pmprising Compound I. [00146]In another embodiment, provided herein

are unit dosage feysni4takens that comprise | mg, 5 mg, 10 mg, 15 mg, 20 pegy3dds3544n0, 50 mg,
70 mg, 100 mg, 125 mg, 75140 mg, 175 mg, 200 mg, 250 mg, 280 mg, 350 mg, 500 mg, 560 mg, 700

mg, 750 mg, 1000 mg,or 1400 mg of a solig form camprising Compound I. [00147 ljd form
e B e R, TP A Bk by, m o
particulaméenfoodimipht, dogestod 600 frrgronl e axe, REMIREIRGN -A9,xgrcaadaily disgtand doses of

than. ini twice 30daily | | tg, one half of the total daily
dose. W L B s R R eI o e
administaieelastiiRs 1or 3e@dbisSbf donvmrisncenmadbisceathettimisrasideindtmisistbiedmorally,
Conboou d Ijshadmini tered with mgal and water. In agother embodé:qnent the ﬁﬁ)m@’ﬁnd lis
dispérse i Watsr %rrej I?c",sé)?%’. f?%%ﬁp ?ﬂf’é%’ 8?58?5%65% 8e3”§ﬁ‘&338ﬁn é{’é}‘@&f’& 9 ' suspension.
5[00149]7heseld faHn GeMPHENGGAR RaHIFukEAN RISARe Replisterad i@5adarraalyand

intramuscularly, intraperitoneally, percutaneously, intravenously, subcutaneously, intranasally,
epidurall§*98iffgually, intracerebrally, intravaginally, transdermally, rectally, by inhalation, or topically

to the eajs0rmsle, eyes,iniiskin. ckheprede Hhadivirisinationis lglide tbeodisgsedign.of the health-care
practitioner, and can gergend in- 10§art upon the site of%hg mn?g,ica\IEcEﬂrgjition. @g%?w]ln one
embodin%’é%%t?aﬁr%ﬁé% heTaIF aPEC et S8 RERRERITE S SRUNO I RO HEPIAG BEt@ without an
addifionalfoahit aextipieptareddiicdin 0L @tiethdr Snpacaiments paavidodidierein are
compositio IRrising. a g{fective n id fqr rsi (% ndlanda
pharmac%e’u Ica |;7] géﬁégeb%gg% *fgar}‘r)ﬁéﬁ g)r%gr%c éq\@%g?é&lﬂg b@?ﬁ%ﬁ@ﬂu gﬁ?f’pé%%eptable carrier or
vehicle ch/@¥higdserdnl 848 pitsH; ditlbif, proaisnixii reppiientioh hiosoBe/EMBAAIGeEIHEXxomposition is
a pharmageusicah OEARPRILS, 60/631,870, and 60/533,862.

100127] Examples of additional second active agents include, but are not limited to,

15 conventional therapeutics used to treat or prevent pain such as antidepressants,

anticonvulsants, antihypertensives, anxiolytics, calcium channel blockers, muscle relaxants,

non-narcotic analgesics, opioid analgesics, anti-inflammatories, cox-2 inhibitors,

immunomodulatory agents, alpha-adrenergic receptor agonists or antagonists,

immunosuppressive agents, corticosteroids, hyperbaric oxygen, ketamine, other anesthetic

20 agents, NMDA antagonists, and other therapeutics found, for example, in the Physician's

Desk Reference 2003, Specific examples include, but are not limited to, salicylic acid acetate
(Aspirin®), celecoxib (Celebrex®), Enbrel®, ketamine, gabapentin (Neurontin®), phenytoin
(Dilantin®), carbamazepine (Tegretol®), oxcarbazepine (Trileptal®), valproic acid
(Depakene®), morphine sulfate, hydromorphone, prednisone, griseofulvin, penthonium,

25  alendronate, dyphenhydramide, guanethidine, ketorolac (Acular®), thyrocalcitonin,

dimethylsulfoxide (DMSO), clonidine (Catapress®), bretylium, ketanserin, reserpine,

droperidol, atropine, phentolamine, bupivacaine, lidocaine, acetaminophen, nortriptyline
(Pamelor®), amitriptyline (Eiavﬂ@), imipramine (Tofranil®), doxepin (Sinequan®),
clomipramine (Anafranil®), fluoxetine (Prozac®), sertraline (Zoloft®), nefazodone
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[00152]The compositions can be in the form of tablets, chewable tablets, capsules, solutions,
parenteral solutions, troches, suppositories and suspensions and the like. 20Compositions can be

formulated teygopigima-daily dose, or a convenient fraction of a daily dosep iR &a5388440it, which
may. be a single tablet or capsule or convenient volume of a liquid. In one embodiment, the solutions

are prepared fromwater-solubl Ilts, sich as the hydrochloride salt. In general, all of the
composizé%rsz%‘?fé dré’ﬁ&k%’&&%ﬁ?ﬁ@"fo ABERIRRSE ?fé“‘iﬁ'%‘l %%i&%%ﬁé’?ﬁi% . Capsules can
be preparesk Bytimixirifdi sokd faprasbchmprisig, Geropqinsg tisitvadsUkabigiearrier or diluent and
filling the proper amount of the mixture in capsules,. The usual carriers and dilyents include, but are not
limited tofpelr)fqe%{%%vﬁvg}(f upg ,;bggggghagggagascﬁ%%gg Bré Za&%ﬁnv&%%%ymmg%dered cellulose,
especiallf0érngihlline ahdamigroarf/aiditioeateticiodecsvugagemss vl mddruatase nondintittal @na sucrose,

grainsflouss ane siRLEARIEPAN ARt A0NRIRICRR BT A0HIAZE01A 1001 SIT ablets can be
prepared by direct compression, by wét granulation, or’by of}y grandlaﬁion. eir formuiations usually
incorporaEEoHilhdats Bipdersutmrim Saatat, distatdgiatof neny well asziwrompoiridE GFpical diluents

incude, (g6 SEAAIBAHRURINPSS BRI BEIRSE IRANIRL KRNI SIS Rhgspas or sulate

inorganic salts such as 5sodium chloride and powdered sugar. Powdered cgﬁa rivatives are
also useftil BBHEPEHRY LIRANAUBfe S ARt bt ign theepo EtSnrtsifrtxamples isalydes sushieas lactose,

fructose, ghugse.and tindlksMISUBkANGHIRSHR ISR Rels AMRRIENS,Including acacia

alginates, methylcellulose, polyvinylpyrrolidine and the like. Polyethylene glycol, ethylcellulose and

waxes calf HREYEE 40 Bipdravin[arisAAn UsEiwR: Pritired hatsissdomd bablet formulation to
prevent thue-t;abiefe@w@uam@ss@m;ﬁegd@ngzituta@ecﬁgomsdé{haﬁa%x%ﬂ(% cheseadreRpsuch
slippery S(QH?? ?(? éalc maci;fnesiurg.an% calcium stearate, stearic acid and hydro?enated vegetable oils.
Tablet diSiitegratars Has SIBGARLAS Hea elivsirunpatad ts BreRtSHRaeBlMeand release the
compound:Fheyidncle de. StatabesNolays? asiietoseiss,aldise Anddawn, Mareagicdady) corn 15and
potato starches, methylcellulose, r, bentonite, wo %ﬁ llulpse, powd re‘gﬁ? tural sponge,
cation-e !3%% ?fﬁé?aﬁ&?ﬁ?@%a%? Guiar %% f%i%s@b égjﬁ@%ﬁrﬁ%\“@%é f%é’ﬂ@ll@fgﬁ?%r example,
canlfe ugbrramiCad/isddiyonimirgchatfate., Tabletsroaim ity Soateehwith, syGHN R p flavor and sealant,
or with fil=forming g&@%’mgqu@ di Et;1§2g| olytio les, of.the tablet. The
compositions can ai%(r) be formdlate%ﬁh%%%fﬁ le” Oafﬁa%fégso,'%?@?ggé Ie,%%’giﬁa’substances such
as mannigbriiisagdkmtl Zasn! fdo15610HED. ibisidSbirddas somihifieoabBlidFjotmmsbmprising
Compoungehkiag Bictor b (TGF ~b), brain-derived neurotrophic factor (BDNF), plasminogen activator

factor type 2 (PAI-2), EYE101 (Eyetech Pharmaceuticals), LY333531 (Eli Lilly), Miravant,

20 and RETISERT implant (Bausch & Lomb). All of the references cited above are

incorporated herein in their entireties by reference.

[00129] Examples of additional second active agents include, but are not limited to,

keratolytics, retinoids, a-hydroxy acids, antibiotics, collagen, botulinum toxin, interferon,

and immunomodulatory agents. Specific examples include, but are not limited to, 5-

25 fluorouracil, masoprocol, trichloroacetic acid, salicylic acid, lactic acid, ammonium lactate,

urea, tretinoin, isotretinoin, antibiotics, collagen, botulinum toxin, interferon, corticosteroid,

transretinoic acid and collagens such as human placental collagen, animal placental collagen,

Dermalogen, AlloDerm, Fascia, Cymetra, Autologen, Zyderm, Zyplast, Resoplast, and

Isolagen.
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suppository, typical bases can he used. Cocoa butter is a traditional suppository base, which can be
modified by addition of waxes to.raise its melting point slightly. Water-miscible suppository bases

comprising, pastiewanyzpolyethylene glycols of various molecular 25weightsrareinviidessse.
[00156]The effect of the solid form comprising Compound | can be delayed or prolonged by proper

formulatigyy oy examplex ,RowhkaRhiNg Belishol i splekiarmaermarisiog & ampgud | can be

prepared and incorporated in a tablet or capsule, or as a'slow-release implantable device. The
techniquaréiRes &vdiiire §ialnsgepetiaesbrasiderat dlffercrhaodidenatn vetedi lainssfilling capsules with

a mIXUIGy 16 O Tl a6 GRS UIRB SRS RRBIRA AN ik Saigisdbasglution or a
|

predictable period of time. Even the parenteral preparations can be made Iorp)g‘-actlng, by dissolving or

suspend il PO SHIRNHRFPEGATH irRj tersrtipiLisd s DAgate hinghevroe BIRLdraral 6t to disperse

slowdy iniheapeiitiod. I oRNAMBLRS iRt hheriofRuwing Exsppies.armpresaniad Byway of
illustration, not limitation. 6.1EXAMPLE 1. SYNTHESIS OF 4-19-(TETRAHYDRO-FURAN-3-YL)-8-

(2,4,6-TR1rFtEU@RUOPHEWnA@mwﬂ@@)mt‘mmf@,\amMiwcgiyc@v&dimXAwm [00158]The
compoung paad e ahvaro B gl B Bkl Setiif Il Oprostaglandin 12 (PGI2),

10phenylamino)-911-purin-2-ylaminol-cyclohexan-I-ol' ("Compound I}, can be prepared using the
synthesismttirstehin (BP0, 8o 8eMingehonsiiGbRpmodd inED, sithichisrts BNy bpyeimaidine), Compound |

is obtained in 40% overall yield and the purity is >99% (HPLC area percent). A total of 550 g of
Compouzgr?ﬂfﬁ presa gb?ﬁttﬁ%"ﬁFS%‘éE%. %@i@b étgﬁgg?{ﬂ‘&(?ﬁqﬁ%ﬁ\?ﬂe@ PORAEY formation of

COMPOURHH Aina®Iy hesubsiitechmspRyimisnelia, dpebisital chemprimjectve

displacement of the chloro groups with the appropriate armine. Compoun
(2,4-dichforoStindPysimitm®) (368 n 1L 8T giohe]l iDegst s charged sl denefit(ingeel with
(5)-3-am'%rt§§rahydr g : .@)7 0 and CH2C12 (DCM). (3. 15 vol.). The
displacer11ent o} the 4?%@52 é%éﬁg%\i/ﬁhol? §£§4n§|ijra]c§1teé3%ﬁy& rb%l}'la?% ’(%Qi%ref‘hne8 %ggiﬁée#gg’of DIPEA (684
mL, 3.93ambta2ytiFReglitimampaiiforag aend Qb toin2dseh fdioveshkyBasispiag the, reaction to 20-25 C
over 10- 18 h. Upon consumptign of Compound A (IPC indicated <I AP, HPLC) the reaction mixture
was charged” \}R/b{[(%‘frg‘rrf‘sf{&}-’am%ﬁoaé E?g%@%ﬁ’bllﬁ?)c ]B?igi%?‘fﬁ?bﬁ?'ﬂ%‘ Y BRE' % itional DIPEA (391
mL | 2.24mediptreX @, ya¥dterenixinsevuaschpateth ae 38 ol Gnfokid Rk fludibiileHR2E maaty sis indicated
<1 AP, (Iililg&s%)n% gaégr%li\:{%m,Sc\grvt%Pagian%M(é%ME%%iw a?cc ?\rlglnebqastine, IL-2, GM-CSF,

dacarbazine, vinorelbine, zoledronic acid, paimitronate, biaxin, busulphan, prednisone,

bisphosphonate, arsenic trioxide, vincristine, doxorubicin (Doxil®), paclitaxel, ganciclovir,

adriamycin, bleomyein, hyaluronidase, mitomycin C, mepacrine, thiotepa, tetracycline and
20 gemcitabine.

[00132] Examples of additioan] second active agents include, but are not limited to,

chloroquine, quinine, quinidine, pyrimethamine, sulfadiazine, doxycycline, clindamycin,

mefloguine, halofantrine, primaquine, hydroxychloroquine, proguanil, atovaquone,

azithromycin, suramin, pentamidine, melarsoprol, nifurtimox, benznidazole, amphotericin B,
25 pentavalent antimony compounds (e.g., sodium stiboglucuronate), interfereon gamma,

itraconazole, a combination of dead promastigotes and BCG, leucoverin, corticosteroids,

suifonamide, spiramycin, IgG (serology), trimethoprim, and sulfamethoxazole.

[00133] Examples of additional second active agents include, but are not limited to:

antibiotics (therapeutic or prophylactic) such as, but not limited to, ampicillin,
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250ut by distilling off about 12 volumes of DCM and adding about 3 volumes of MeCN. Water (4.6 L,
20 vol) was then added and the reaction mixture was cooled to between about 0-5 C and stirred for
about 1-2 h tg,giyadeRmMpound B as a filterable solid. The solids were collggted by filrafion, washed
with water (2.3 L, 10 vol), washed with MTBE (2.3 L, 10 vol) and dried at 35-40 C until KT <3% (yield
82-89 M%, HPLC purity 90-95.AP). WQ,2008/057252PCT/US2007/022648 [00160]Stage 2A involves
the rodust B TH S RO D B ST R SR a3 AR of
CompoustyBrameciy: 618 imadl stch ey huimdt1084edCafbOvmdvet, &ohamtdd)(d 2@k intan)] were
charged yith MeOH iRtk By 8lhs e %%o enated at,35-40 C, 40-5 iH2 for 2-4 h
» imi olg ,? 3 Q, ﬁglcmatge%%p{gé a @é)ﬁl&géguch as 4bé] ot%m&:ﬁ%

with shaking (or until HPLC 5 analysis ind mpoun remaining). The
catalyst Wi sl eadoyominemrethisingica selitesbew. mohEroslitetov garaastiebulistwastar (35-40 C)

MeOK (12diorl thieldyulihe i . : f : as carried
out by distilling off MggHga%%%%%ﬁmﬁ?ﬁ% .%?.%?555%??5:%%%%@%@%’gfﬁg{}ggﬁy of Stage

2A prod UGt NGRS SR B b e rbie(Bisrl atsmisears@E MBA HRMLYS 10purity >94 AP).
The solvepioxwap wih THE, was, Resfeross dmihthr dH {?JMB@F%,@&HB@&E%&{%@'Q%Z% of MeOH.

The THF Iutiong n be stored for up to 24 h at ambient temperature (20-25 C) ‘u’nder Nz without

degradatfoid* fot Ma@@?i@fﬁ%ﬁ\?&%@‘@&ﬁdﬁ@eéh%@&ij‘ecz’ﬁ prodtscend vantinevtamercially

availablevzidl, entfiflleso phienyd iseinesyanate (5). Stage 2A product (4) (217.7 g, 0.742 mol, 151 eq.)

as a.Jl-1 ion was reacted with 2,4,6-trifluorophenyl isothiocyanate (5) with stirring at 20-25 C for
30 1 P P e o] AT 5B L3NG REHE 0 T PR RONBESGP The

reaction s chas ggcnvitbrmes 6hib, Sugh @sB86: mnllihile@qe) BBrbAeRIED-BICEOSEafips, 3:5-6 h (or
until IPC indjcated <1 AP (HPLC) of (6)) to give the desired crude purine (Compound I). The mixture
was then Fe RS WA SESEIRID (OEDIRIZ B0 S PLAHBR RS ebfS YA SR AEBIThIRES1915H and heated for

1.5-2 h at®0+§6!iGe, Fhenmprtote tasdtoen aoted $i 21256 ansiBilLiedrvdo EER AR i3ite 15 vol). The
phases were separated and the organic phase was. washed, with, water (2 x 5 yol). Na2CO3 (2 x 5 vol,
5 ) (o RO L RS CH e AP s ST By O BT TR A Pt lected and
watkY wasytbraovet ) hrest opicpdisidat od aginopE ko laintd 468 $68abAcaldentCZRgMap with EtOH
was perfarm y. distilli f d raing. with EtOH (1.1 L, 5.vol) until t H NMR of the
distillate ?g%?egg.gpd sﬁ%ﬁ/{? %?%?éﬁ%}%ﬁgﬂia{ﬁ%%& lﬂglrergy?nodf ecf}%ig%p oem&p‘é*[’}%‘c? ‘fsg%rﬁ ér%?g%)é’ forupto 64 h
at 20-25 &dhtfePaimiiemnied seturestitneinesalisktes phypasigniershidete ¢ lips78igdiGeand water (15

volumes)as added, afsHeR &5%%&%%%@@%%%%%%@naﬁgégﬁﬁﬂwisglthi 7/5 C. The solution was

seeded (1-2 wt% Compound 301), followed'l ddition of water (5 vo umes§'and cooling of the
reaction RSABREYYDERISride. taRie. CEHipRLRG Fileddeonbitesiny sineriim timednidaén vacuo at 35-40

C 0018 B uikiSF s GR MM, HRUSAIINSERYRIONGAIS g 3 Involves
recrystalljzation of crude Compound I. Crude Compound’1 (717 g, 1.0 eq.) was heated in EtOH (6.1 L,

8.5 vol) df' grygatory agent, such as, byt nat limited to, naproxen sodium, diclofenac sodium,

diclofenac potassium, celecoxib, sulindac, oxaprozin, diflunisal, etodolac, meloxicam,
ibuprofen, ketoprofen, nabumetone, refecoxib, methotrexate, leflunomide, sulfasalazine, gold
salts, Rho-D Immune Globulin, mycophenylate mofetil, cyclosporine, azathioprine,

25 tacrolimus, basiliximab, daclizumab, salicylic acid, acetylsalicylic acid, methyl salicylate,
diflunisal, salsalate, olsalazine, suifasalazine, acetaminophen, indomethacin, sulindac,
mefenamic acid, meclofenamate sodium, tolmetin, ketorolac, dichlofenac, flurbinprofen,
oxaprozin, piroxicam, meloxicam, ampiroxicam, droxicam, pivoxicam, tenoxicam,
phenylbutazone, oxyphenbutazone, antipyrine, aminopyrine, apazone, zileuton,

30 aurothioglucose, gold sodium thiomalate, auranofin, methotrexate, colchicine, allopurinol,
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Sdissolved. The solution of crude Compound | was cooled to 50-55 € and polish filtered. The solution
was then heated to 78-83C a(j_d_.water (10.8 L, 15 volumes) was added while maintaining the

temperaturesgh34mfsr1he solution was seeded (7 g, 1-2 wt% Compoundgfeloyiedkyssooling of the
reaction mixture to 20-25 C. Recrystallized Compound | was collected by filtration and dried at up to

40C (or yniil KE <19 78- Q rty 99.42 A 163]Co nd. | was also
orepered BrR o R o o Bl Lol R SRR 2
PREPARAT FD RNOF8SBLa S RORM 35, GENER M @ ROCEDURES d& [donpaiBopslibration/slurry and
evaporatign BrasUNeRIS e AR A BYAAdING ARSNERRRALGRmBRUAdL ige base or HO salt to

2 mL of solvent. The resulting mixturé was agitated for at least 24 houts at 25 C and 50C in two
separateeis e e ivms MBS EAcHIA Geteftialaming slivansidel stsevi9atant solution was

remgvediishallniekld RUAROIAE SIOMbLKUALAASMYIRILRMSHBILOASARL drnEny Riiamerespectively.

The slurg, 20resulting from the equilibration was filtered and air-dried. [00165]Crystallization using

cooling rithetdak&lasertmas fgine dnisitlah meenRaginedRinTd WwaReamdebived in a solvent at

an elevaiagatamperaidis | aRMeXngtele Geneh aRtcaliowad laiGephivambientisppesatiuie. Samples
that did not crystallize at ambient temperature were placed in a refrigerator (about 2-8 C). Solids were

isolated B ECEMatih BN &AKEH o dry in the air. [00166]Precipitations for Compound | free base
were als@0gansed out Usingsetvehidaiticellenbad alivedionss Hatgse|sLyas sisseived in a solvent in
Compound | had hi I]solubilit and then a selected solvent iglwhich Compound | Vﬁ/l%\s relatively

insolible T AT S SRR e MR B e LS AR BT THAE FOHR HSeReiately in
30some Sohvesit/dntigehve ninsysiarnies affepte cipitedjohodics rottiteprediatalbacmdiateeiresulting WO

2008/05 252PCT/U82Q9&4%2%%% qnixture was aIIow%d to,cool #rs'] a é§fﬂga%rt§et&r un%hl g ecipitate

formed. H%%"Pé“c?iba.f‘é?é‘ was then |so%te%0\bv)? decan g?lé%n%lna Glidwed 6 ryin the air: 0167]Results

of Compainty/tiFregcBadacrgdtsiivhtimasE perifieetargdbsantlude, but are not limited to:
steroids (e.g., glucocorticoids, such as, but not limited to, methylprednisolone,

15 dexamethasone and betamethasone); an anti-inflammatory agent, including, but not limited
to, naproxen sodium, diclofenac sodium, diclofenac potassium, celecoxib, sulindac,
oxaprozin, diflunisal, etodolac, meloxicam, ibuprofen, ketoprofen, nabumetone, refecoxib,
methotrexate, leflunomide, sulfasalazine, gold salts, RHo-D Immune Globulin,
mycophenylate mofetil, cyclosporine, azathioprine, tacrolimus, basiliximab, daclizumab,

20 salicylic acid, acetylsalicylic acid, methyl salicylate, diflunisal, salsalate, olsalazine,
sulfasalazine, acetaminophen, indomethacin, sulindac, mefenamic acid, meclofenamate
sodium, tolmetin, ketorolac, dichlofenac, flurbinprofen, oxaprozin, piroxicam, meloxicam,
ampiroxicam, droxicam, pivoxicam, tenoxicam, phenylbutazone, oxyphenbutazone,
antipyrine, aminopyrine, apazone, zileuton, aurothioglucose, gold sodium thiomalate,

'25  auranofin, methotrexate, colchicine, allopurinol, probenecid, sulfinpyrazone and
benzbromarone; a cAMP analog including, but not limited to, db-cAMP; an agent comprising
a methylphenidate drug, which comprises I-threo-methylphenidate, d-threo-methylphenidate,
dl-threo-methylphenidate, 1-erythro-methylphenidate, d-erythro-methylphenidate, dl-erythro-
methylphenidate, and a mixture thereof; and a diuretic agent such as, but not limited to,

30 mannitol, furosemide, glycerol, and urea.
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Condition Resulting Form by XRPD Acetone Evaporation at about 25 C Compound | Free Base For_m
A n-Butanol Evaporation at ab6out 25 C Compound f Free Base Fornﬁ,ﬂ_A Absolute ethanol , Evaporation

at about 25 GGoRIRAkAE,1 Free Base Form A Methanol Evaporation at aq,%,g{ggo% Jgound | Free
Base Form A 2-Propanol Evaporation at aboui 25 C Compound | Free Base Form A Tetrahydrofuran

Evaporat'{@gl%?bout Zéxgm%%@gpéj I ihﬁé?s?ec%%ﬁeacﬁ%%g%%ﬁ%ﬂ%’}’ 6‘5‘?%@:’1&9 limited to, a
tricyclic antidepressant agent, a selective serotonin reuptake inhibitor, an antiepileptic agent
(gabapentin, pregabalin, carbamazepine, oxcarbazepine, levitiracetam, topiramate), an
antiaryhthmic agent, a sodium channel blocking agent, a selective inflammatory mediator

5 inhibifor, an opioid agent, a second immunomodulatory compound, a combination agent, and
other known or conventional agents used in sleep therapy, Specific examples include, but are
not limited to, Neurontin, oxycontin, morphine, topiramate, amitryptiline, nortryptiline,
carbamazepine, Levedopa, L-DOPA, cocaine, o-methyl-tyrosine, reserpine, tetrabenazine,
benzotropine, pargyline, fenodolpam mesylate, cabergoline, pramipexole dihydrochloride,

10 ropinorole, amantadine hydrochloride, selegiline hydrochloride, carbidopa, pergolide
mesylate, Sinemet CR, Symmetrel, iproniazid, clorgyline, phenelzine, isocarboxazid,
tolcapone, entacapone, physostigmine saliclate, physostigmine sulfate, physostigmine
bromide, meostigmine bromide, neostigmine methylsulfate, ambenonim chloride,
edrophonium chloride, tacrine, pralidoxime chloride, obidoxime chloride, trimedoxime

I35 bromide, diacetyl monoxim, endrophonium, pyridostigmine, demecarium, naproxen sodium,
diclofenac sodium, diclofenac potassium, celecoxib, sulindac, oxaprozin, diflunisal, etodolac,
meloxicam, ibuprofen, ketoprofen, nabumetone, refecoxib, methotrexate, leflunomide,
sulfasalazine, gold salts, RHo-ID Immune Globulin, mycophenylate mofetil, cyclosporine,
azathioprine, tacrolimus, basiliximab, daclizumab, salicylic acid, acetyisalicylic acid, methyl

20 salicylate, diflunisal, salsalate, olsalazine, sulfasalazine, acetaminophen, indomethacin,
sulindac, mefenamic acid, meclofenamate sodium, tolmetin, ketorolac, dichlofenac,
flurbinprofen, oxaprozin, piroxicam, meloxicam, ampiroxicam, droxicam, pivoxicam,
tenoxicam, phenylbutazone, oxyphenbutazone, antipyrine, aminopyrine, apazone, zileuton,
aurothioglucose, gold sodium thiomalate, auranofin, methotrexate, colchicine, allopurinol,

25 probenecid, sulfinpyrazone, benzbromarone, betamethasone and other glucocorticoids,
metoclopromide, domperidone, prochlorperazine, promethazine, chlorpromazine,
trimethobenzamide, ondansetron, granisetron, hydroxyzine, acetylleucine monoethanolamine,

alizapride, azasetron, benzquinamide, bietanautine, bromopride, buclizine, clebopride,

cyclizine, dimenhydrinate, diphenidol, dolasetron, meclizine, methallatal, metopimazine,
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thiethylperazine, thsoproperazme, tropisetron, and a mixture thereof.

100137} Examples of additional second active agents include, but are not limited to:
interleukins, such as IL-2 (including recombinant IL-II (“rIL2") and canarypox IL-2), IL-10,
5 1L-12, and IL-18; interferons, such as interferon alfa-2a, interferon alfa-2b, interferon
alfa-nt, interferon alfa-n3, interferon beta-I a, and interferon gamma-I b; and G-CSF;
hydroxyurea; butyrates or butyrate derivatives; nitrous oxide; HEMOXIN™ (NIPRISANT;
see United States Patent No. 5,800,819); Gardos channel antagonists such as clotrimazole and
triaryl methane derivatives; Deferoxamine; protein C; and transfusions of blood, or of a blood

0 substitute such as Hemospan™ or Hemospan™ PS (Sangart).

[00138] Administration of Compound I and a second active agent to a patient can
occur simultaneously or sequentially by the same or different routes of administration. The
suitability of a particular route of administration employed for a particular active agent will
depend on the active agent itself (e.g., whether it can be administered orally without

15 decomposing prior to entering the blood stream) and the disease being treated. In certain
embodiments, Compound I is administered orally. Preferred routes of administration for the
second active agents or ingredients provided herein are known to those of ordinary skill in the
art. See, e.g., Physicians' Desk Reference, 1755-1760 (56th ed., 2002).
[00139] In one embodiment, the second active agent is administered intravenously or

20 subcutanecusly. In another embodiment, the second active agent is administered
intravenously or subcutaneously once or twice daily in an amount of from about 1 to about
1000 mg, from about 5 to about 500 mg, from about 10 to about 350 mg, or from about 50 to
about 200 mg. The specific amount of the second active agent will depend on the specific
agent used, the type of disease being treated or managed, the severity and stage of discase,

25 and the ‘amount(s) of Compound I and any optional additional active agents concurrently

administered to the patient.

54  PHARMACEUTICAL COMPOSITIONS AND ROUTES OF
ADMINISTRATION

[00140] The solid forms comprising Compound I can be administered to a patient

30 orally or parenterally in the conventional form of preparations, such as capsules,
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and syrups. Suitable formulations can be prepared by methods commonly employed using
conventional, organic or inorganic additives, such as an excipient (e.g., sucrose, starch,
mannitol, sorbitol, lactose, glucose, cellulose, tale, calcium phosphate or calcium carbonate),

S abinder (e.g., cellulose, methylcellulose, hydroxymethylcellulose, polypropylpyrrolidone,
polyvinylpyrrolidone, gelatin, gum arabic, polyethylenegiycol, sucrose or starch), a
disintegrator {e.g., starch, carboxymethylcellulose, hydroxypropylstarch, low substituted
hydroxypropylcellulose, sodium bicarbonate, calcium phosphate or calcium citrate), a
lubricant (e.g., magnesium stearate, light anhydrous silicic acid, talc or sodium lauryl sulfate),

10 aflavoring agent (e.g., citric acid, menthol, glycine or orange powder), a preservative (e.g,
sodium benzoate, sodium bisulfite, methylparaben or propylparaben), a stabilizer (e.g., citric
acid, sodium citrate or acetic acid), a suspending agent (e.g., methylcetlulose, polyvinyl
pyrroliclone or aluminum stearate), a dispersing agent (e.g., hydroxypropylmethylcellulose),
a diluent (e.g., water), and base wax (e.g., cocoa butter, white petrolatum or polyethylene

15 glycol). The effective amount of the solid forms comprising Compound I in the
pharmaceutical composition may be at a level that will exercise the desired effect; for
example, about 0.005 mg/kg of a patient’s body weight to about 10 mg/kg of a patient’s body
weight in unit dosage for both oral and parenteral administration.
[00141] The physical characteristics of different solid forms can, in some cases, affect

20 their bioavailability, but the amounts of the solid forms that are therapeutically or
prophylactically effective in the treatment of various diseases and conditions can be readily
determined by those of ordinary skill in the pharmacy or medical arts, In general, the solid
forms comprising Compound [ can be administered one to four times a day in a dose of about
0.005 mg/kg of a patient’s body weight to about 10 mg/kg of a patient’s body weight in a

25  patient, but the above dosage may be properly varied depending on the age, body weight and
medical condition of the patient and the type of administration. In one embodiment, the dose
is about 0.01 mg/kg of a patient’s body weight to about 5 mg/kg of a patient’s body weight,
about 0.05 mg/kg of a patient’s body weight to about I mg/kg of a patient’s body weight,
about 0.1 mg/kg of a patient’s body weight to about 0.75 mg/kg of a patient’s body weight or

30 about 0.25 mg/kg of a patient’s body weight to about 0.5 mg/kg of a patient’s body weight.
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Methyl ethyl ketone Slurry at about 25 C Compound | Free Base Form A Methyl t-butyl ether Slurry at
about 25 C Compound | Free Sase Form A 2-Propanol Slurry at about 25 C Compound | Free Base
Form A Tolugre:58uiiyrahabout 25 C Compound | Free Base Form A WatgeSlusysabaiept 25 C
Compound | Free Base Form A Ethanol/Water OM Slurry at about 25 C Compound | Free Base Form

A Acetong &lér&a%@im,% &99]9%%9 bé:rr&%(B ﬁ?&nﬁ%ﬁ%ﬁc&%‘ﬂﬂ@ﬁm&m of the solid
form comprising Compound | administered will depend on such factors as the solubility of
the active component, the formulation used and the route of administration.

[00142] In another embodiment, provided herein are methods for the treatment or
5 prevention of a disease or disorder comprising the administration of about 0,375 mg/day to
about 750 mg/day, about 0.75 mg/day to about 375 mg/day, about 3.75 mg/day to about 75
mg/day, about 7.5 mg/day to about 55 mg/day or about 18 mg/day to about 37 mg/day of a
solid form comprising Compound 1 to a patient in need thereof,
[00143] In another embodiment, provided herein are methods for the treatment or
10 prevention of a disease or disorder comprising the administration of about 1 mg/day to about
1200 mg/day, about 10 mg/day to about 1200 mg/day, about 100 mg/day to about 1200
mg/day, about 400 mg/day to about 1200 mg/day, about 600 mg/day to about 1200 mg/day,
about 400 mg/day to about 800 mg/day or about 600 mg/day to about 800 mg/day of a solid
form comprising Compound [ to a patient in need thereof. In a particular embodiment, the
15 methods disclosed herein comprise the administration of 400 mg/day, 600 mg/day or 800
mg/day of a solid form comprising Compound I to a patient in need thereof.
[6G144] In another embodiment, provided herein are unit dosage formulations that
comprise between about 1 mg and 200 mg, about 35 mg and about 1400 mg, about 125 mg
and about 1000 mg, about 250 mg and about 1000 mg, or about 500 mg and about 1000 mg
20 ofasolid form comprising Compound 1.
[00145] In a particular embodiment, provided herein are unit dosage formulation
comprising about 100 mg or 400 mg of a solid form comprising Compound 1.
100146] In another embodiment, provided herein are unit dosage formulations that
comprise | mg, 5 mg, 10 mg, 15 mg, 20 mg, 30 mg, 35 mg, 50 mg, 70 mg, 100 mg, 125 mg,
25 140 mg, 175 mg, 200 mg, 250 mg, 280 mg, 350 mg, 500 mg, 560 mg, 700 mg, 750 mg, 1000
mg or 1400 mg of a solid form comprising Compound I.
(00147} A solid form comprising Compound | can be administered once, twice, three,
four or more times daily. In a particular embodiment, doses of 600 mg or less are
administered as a once daily dose and doses of more than 600 mg are administered twice

30 daily in an amount equal to one half of the total daily dose.
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of convenience. [n one embodiment, when administered orally, Compound I is administered
with a meal and water. In another embodiment, the Compound I is dispersed in water or
juice (e.g., apple juice or orange juice) and administered orally as a suspension.

{00149] The solid form comprising Compound I can also be administered
intradermally, intramuscularly, intraperitoneally, percutaneously, intravenously,
subcutaneously, intranasally, epidurally, sublingually, intracerebrally, intravaginally,
transdermally, rectally, by inhalation, or topically to the ears, nose, eyes, or skin. The mode
of administration is left to the discretion of the health-care practitioner, and can depend in-
part upon the site of the medical condition.

[00150] In one embodiment, provided herein are capsules containing a solid form
comprising Compound I without an additional carrier, excipient or vehicle.

[00151] In another embodiment, provided herein are compositions comprising an
effective amount of a solid form comprising Compound I and a pharmaceutically acceptable
carrier or vehicle, wherein a pharmaceutically acceptable carrier or vehicle can comprise an
excipient, diluent, or a mixture thereof. In one embodiment, the composition is a
pharmaceutical composition.

[00152] The compositions can be in the form of tablets, chewable tablets, capsules,
solutions, parenteral solutions, troches, suppositories and suspensions and the like.
Compositions can be formulated to contain a daily dose, or a convenient fraction of a daily
dose, in a dosage unit, which may be a single tablet or capsule or convenient volume of a
liguid. In one embodiment, the solutions are prepared from water-soluble salts, such as the
hydrochloride salt. In general, ali of the compositions are prepared according to known
methods in pharmaceutical chemistry. Capsules can be prepared by mixing a solid form
comprising Compound I with a suitable carrier or diluent and filling the proper amount of the
mixture in capsules. The usual carriers and diluents include, but are not limited to, inert
powdered substances such as starch of many different kinds, powdered cellulose, especially
crystalline and microcrystalline cellulose, sugars such as fructose, mannitol and sucrose,

grain flours and similar edible powders.
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Compound | Free Base Form A Water Slurry at about 50 C Compound | Free Base Form A
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Form A disintegrators as well as the compound, Typical difuents include, for example, various types
of starch, lactose, mannitol, kaolin, calcium phosphate or sulfate, inorganic salts such as
5 sodium chloride and powdered sugar. Powdered cellulose derivatives are also useful, Typical
tablet binders are substances such as starch, gelatin and sugars such as lactose, fructose,
glucose and the like. Natural and synthetic gums are also convenient, including acacia,
alginates, methylcellulose, polyvinylpyrrolidine and the like. Polyethylene glycol,
ethylcellulose and waxes can also serve as binders.

10 [00154] A lubricant might be necessary in a tablet formulation to prevent the tablet and
punches from sticking in the die. The lubricant can be chosen from such slippery solids as
talc, magnesium and calcium stearate, stearic acid and hydrogenated vegetable oils. Tablet
disintegrators are substances that swell when wetted to break up the tablet and release the
compound. They include starches, clays, cetluloses, algins and gums. More particularly, corn

15 and potato starches, methyleellulose, agar, bentonite, wood cellulose, powdered natural
sponge, cation-exchange resins, alginic acid, guar gum, citrus pulp and carboxymethyl
cellulose, for example, can be used as well as sodium lauryl sulfate. Tablets can be coated
with sugar as a flavor and sealant, or with film-forming protecting agents to modify the
dissolution properties of the tablet. The compositions can also be formulated as chewable

20 tablets, for example, by using substances such as mannitol in the formulation.

[00155] When it is desired to administer a solid form comprising Compound [ as a
suppository, typical bases can be used. Cocoa butter is a traditional suppository base, which
can be modified by addition of waxes to raise its melting point slightly. Water-miscible
suppository bases comprising, particularly, polyethylene glycols of various molecular

25 weights are in wide use.

[00156] The effect of the solid form comprising Compound I can be delayed or
prolonged by proper formulation. For example, a slowly soluble pellet of the solid form
comprising Compound [ can be prepared and incorporated in a tablet or capsule, or as a slow-
release implantable device. The technique also includes making pellets of several different

30 dissolution rates and filling capsules with a mixture of the pellets. Tablets or capsules can be
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Compound 1 in oily or emulsified vehicles that allow it to disperse slowly in the serum,

6. EXAMPLES

5 [00157} The following Examples are presented by way of illustration, not limitation.

6.1 EXAMPLE 1. SYNTHESIS OF 4-[9-(TETRAHYDRO-FURAN-3-Y1,)-8-
(2,4.6-TRIFLUORO-PHENYLAMING)-9H-PURIN-2-YLAMINO]-
CYCLOHEXAN-1-OL

[00158] The compound named 4-[9-(tetrahydro-furan-3-yl)-8-(2,4,6-trifluoro-

10 phenylamino)-9H-purin-2-ylamino]-cyclohexan-1-ol ("Compound 1), can be prepared using
the synthesis outlined in FIG. 13. Starting from Compound A (2,4-dichloro-5-
nitropyrimidine), Compound I is obtained in 40% overall yield and the purity is >99%
(HPLC area percent). A total of 550 g of Compound I was prepared by this process.

[00159] Stages 1A & 1B involve a “one-pot” formation of Compound B (2,4-diamino-

15 substituted-5-nitropyrimidine) via a sequential chemoselective displacement of the chioro
groups with the appropriate amine. Compound A (2,4-dichloro-5-nitropyrimidine) (363 g,
1.87 mol, 1.0 eq.) was charged to a reaction vessel with (5)-3-amino tetrahydrofuran (1) (230
g, 1.87 mol, 1.0 eq.) and CH;Cl; (DCM) (3.45 L, 15 vol.). The displacement of the 4-chloro
group with (8)-3-amino tetrahydrofuran (1) in the presence of DIPEA {684 mL, 3.93 mol, 2.1

20 eq.) was performed at -30 to -20 °C followed by warming the reaction to 20-25 °C over 10-
18 h. Upon consumption of Compound A (IPC indicated <1 AP, HPLC) the reaction mixture
was charged with frans-4-amino cyclohexanol (3) (215 g, 1.87 mol, 1.0 eq.) and additional
DIPEA (391 mL, 2.24 mol, 1.2 eq.). The mixture was heated at 35-40 °C for 10-18 h or until
HPLC analysis indicated <1 AP, (HPLC) of 2. A solvent swap of DCM to MeCN was carried

25  outby diétiiling off about 12 volumes of DCM and adding about 3 volumes of MeCN. Water
(4.6 L, 20 vol) was then added and the reaction mixture was cooled to between about 0-5 °C
and stirred for about 1-2 h to give Compound B as a filterable solid. The solids were
collected by filtration, washed with water (2.3 L, 10 vol), washed with MTBE (2.3 L, 10 vol)
and dried at 35-40 °C until KF <3% (yield 82-89 M%, HPLC purity 90-95 AP).
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Evaporagererapdng28iline (4). A mixture of Compound B (120 g, 0.37 mol, 1.0 eq.) and 10%
Pd/C (50% wet, 10 wi%) (12 g, 10 wt%) were charged with MeOH (1.5 L, 12.5 vol). The
mixture was hydrogenated at 35-40 °C, 40-50 psi H; for 2-4 h with shaking {or unti} HPLC
5  analysis indicated <I AP (HPLC) of Compound B remaining). The catalyst was removed by
filtration through a celite bed. The celite was washed with warm (35-40 °C) MeOH (1.2 L,
10 vol). The filtrate was concentrated and a sofvent swap of MeOH to THF was carried out
by distilling off MeOH and charging with THF (1.8 L, 15 vol) to give a THF solution/slurry
of Stage 2A product (4), which was carried to the next step (yield assumed >99 M%, HPLC
10 purity >94 AP). The solvent swap with THF was performed until the 'H NMR of the distillate
revealed <2% of MeOH. The THF solution can be stored for up to 24 h at ambient
temperature (20-25 °C) under N without degradation.
[00161] Stage 2B involves the coupling of Stage 2A product (4) with commercially
available 2,4,6-trifluorophenyl isothiocyanate (5). Stage 2A product (4) (217.7 g, 0.742 mol,
15 1eq.)as a THF solution was reacted with 2,4,6-trifluorophenyl isothiocyanate (5) with
stirring at 20-25 °C for 15-18 h (or until IPC indicated <1 AP (HPLC) of (4)) to afford the
intermediate thiourea (6). The reaction was charged with EDC (156.5 g, 0.816 mol, 1.1 eq.)
and heated at 60-65 °C for 3.5-6 h {or until IPC indicated <1 AP (HPLC) of (6)) to give the
desired crude purine (Compound I). The mixture was then treated with AcOH/H,0 (212 mL,
20 3.71 mol, 5 eq.) and water (650 mL, 3 vol) and heated for 1.5-2 h at 60-65 °C. The mixture
was then cooled to 20-25 °C and diluted with EtOAc (3.3 L, 15 vol). The phases were
separated and the organic phase was washed with water (2 x 5 vol), Na,CO5 (2 x 5 vol, 5eq.)
(or until pH = 9-11) and again with water (5 vo!). The organic phase (EtQOAc) was collected
and water was removed by azeotropic distillation using EtOAc) until KF <5%. A solvent
25 swap with EtOH was performéd by distilling off EtOAc and charging with EtOH (1.1 L, §
vol) until the 'H NMR of the distillate revealed <2% of EtOAc. The ethanol slurry of crude
Compound I can be stored for up to 64 h at 20-25 °C under an inert atmosphere, The resultant
slurry was then heated to 78-83 °C and water (15 volumes) was added at such a rate as to
maintain the reaction temperature at >75 °C, The solution was seeded (1-2 wt% Compound

30 ), followed by the addition of water (5 volumes) and cooling of the reaction mixture to 20-25
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{or until KF <I%) (yield 55-62 M%, HPLC purity 88-99 AP).
{00162] Stage 3 involves recrystallization of crude Compound 1. Crude Compound 1
(717 g, 1.0 eq.) was heated in EtOH (6.1 L, 8.5 vol) at 78-83 °C and stirred until solids
5 dissolved. The solution of crude Compound I was cooled to 50-55 °C and polish filtered.

The solution was then heated to 78-83 °C and water (10.8 L, 15 volumes) was added while
maintaining the temperature at >75 °C, The solution was seeded (7 g, 1-2 wt% Compound 1),
followed by cooling of the reaction mixture to 20-25 °C. Recrystallized Compound 1 was
collected by filtration and dried at up to 40 °C (or until KF <1%) (recovery 78-80 M%,

10 HPLC purity 99.42 AP).
[00163] Compound I was also prepared according to the alternative methods depicted
in FIG. 15 and FIG. 16.

6.2  EXAMPLE 2 PREPARATION OF SOLID FORMS: GENERAL
PROCEDURES

{5 [00164] Equilibration/slurry and evaporation experiments were carried out by adding

an excess of Compound I free base or HCl salt to 2 mL of solvent. The resulting mixture was
agitated for at least 24 hours at 25 °C and 50°C in two separate sets of experiments. Upon
reaching equilibrium, the saturated supernatant solution was removed and allowed to
evaporate slowly in an open vial under nitrogen at 25 °C or 50°C, respectively, The sturry
20 resulting from the equilibration was filtered and air-dried.
[00165] Crystallization using cooling methods were performed for Compound | free
base. Compound I was dissolved in a solvent at an elevated temperature, approximately 65
°C, and allowed to cool to ambient temperature. Samples that did not crystallize at ambient
temperature were placed in a refrigerator (about 2-8 °C). Solids were isolated by decantation
25  and allowed to dry in the air.
[00166] Precipitations for Compound ! free base were also carried out using
solvent/antisolvent combinations. The solid was dissolved in a solvent in Compound I had
high solubility, and then a selected solvent in which Compound 1 was relatively insoluble
(i.e., an antisolvent) was added to the solution. A precipitate was formed immediately in

30 some solvent/antisolvent systems. If precipitation did not immediately occur, the resulting
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then isolated by decantation and allowed to dry in the air.

[00167] Results of Compound I Free Base Crystallization Experiments

Solvent Condition Resulting Form by XRPD
Acetone Evaporation at about 25 °C Compound | Free Base Form A
n-Butapol Evaporation at about 25 °C Compound [ Free Base Form A
Absolute ethanol Evaporation at about 25 °C Compound I Free Base Form A
Methano} Evaporation at about 25 °C Compound I Free Base Form A
2-Propanol Evaporation at about 25 °C Compound [ Free Base Form A
Tetrahydrofuran Evaporation at about 25 °C Compound | Free Base Form A
Ethanol/Water {1/1) Evaporation at about 25 °C Compound 1 Free Base Form A
Acetone Evaporation at about 50 °C Compound | Free Base Form A
n-Butanol Evaporation at about 50 °C Compound | Free Base Form A
Absolute ethanol Evaporation at about 50 °C Compound I Free Base Form A
Methanol Evaporation at about 50 °C Compound I Free Base Form A
2-Propanol Evaporation at about 50 °C Compound | Free Base Form A

Tetrahydrofuran

Evaporation at about 50 °C

Compound | Free Base Form A

Ethanol/Water (1/1)

Evaporation at about 50 °C

Compound | Free Base Form A

Acetone Slurry at about 25 °C Compound | Free Base Form A
Acetonitrile Slurry at about 25 °C Compound | Free Base Form A
n-Butanol Slurry at about 25 °C Compound [ Free Base Form A
Ethanol Slurry at about 25 °C Compound | Free Base Farm A
Ethyl acetate Slurry at about 25 °C Compound [ Free Base Form A
Heptane Slurry at about 25 °C Compound | Free Base Form A

Methylene chloride

Slutry at about 25 °C

Compound 1 Free Base Form A

Methyl ethyl ketone

Shurry at about 25 °C

Compound T Free Base Form A

Methy! 1-butyl ether

Shurry at about 25 °C

Compound I Free Base Form A

2-Propanol Shurry at about 25 °C Compound I Free Base Form A
Toluene Siurry at about 25 °C Compound [ Free Base Form A
Water Slurry at about 25 °C Compound | Free Base Form A
Ethanol/Water (1/1) Slurry at about 25 °C Compound [ Free Base Form A
Acetone Slurry at about 50 °C Compound ! Free Base Form A
Acetonitrile Slurry at about 50 °C Compound | Free Base Form A
n-Butanol Slurry at about 50 °C Compound | Free Base Form A
Ethanoi Slurry at about 50 °C Compound [ Free Base Form A
Ethy] acetate Slurry at about 50 °C Compound | Free Base Form A
Heptane Sturry at about 50 °C Compound | Free Base Form A
Methy! ethyl ketone Slurry at about 50 °C Compound | Free Base Form A
2-Propanol Slurry at about 50 °C Compound | Free Base Form A
Toluene Slurry at about 50 °C Compound ! Free Base Form A
Water Shurry at about 50 °C Compound [ Free Base Form A
Ethanol/Waler (1/1) Slurry at about 50 °C Compound [ Free Base Form A
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Slurry at about 25 C Compound.l HO Salt Form A Methylene chloride Slurry at about 25 C Compound
| HCI Salt Form A Methyl ethyl “‘Elg__jetone Slurry at about 25 C Compour@l I'HO Salt Form A Methyl t-butyl
ether Slurry gi@bgigies:6 Compound | HCI Salt Form A 2-Propanol SlurryataRasa 64 0ompound |

HCI Salt Form A Toluene Slurry at about 25 C Compound | HCI Salt Form A Tetrahydrofuran Slurry at
about 25 C Compound | HCI Salt Form A Acetone Slurry at about 50 C

[60168] Results of Compound I Free Base Crystallization Experiments, continued

Solvent Condition Resulting Form by XRPD

Ethanol Antisolvent precipitation with Compound | Free Base Form A
MTBE (1:10 solvent:antisolvent
ratio at 50 °C)

Ethanol Antisolvent precipitation with Compound | Free Base Form A
heptane (1:10 solvent:antisoivent
ratio at 50 °C)

THF Antisolvent precipitation with Compound | Free Base Form A
MTBE (1:10 solvent:antisolvent
ratio at 50 °C)

THF Antisolvent precipitation with Compound [ Free Base Form A
heptane (1:10 solvent:antisoivent
ratio at 50 °C)

THF Antisolvent precipitation with Compound 1 Free Base Form A
toluene (1:10 solvent:antisolvent
ratio at 50 °C)

Acetong Equilibrate Form A in solvent for4 | Compound | Free Base Form A
weels at 40 °C

Acetonitrile Equilibrate Form A in soivent for 4 | Compound | Free Base Form A

weeks at 40 °C

Ethyl acetate

Equilibrate Form A in solvent for 4
weeks at 40 °C

Compound | Free Base Form A

weeks at 40 °C

Heptane Equilibrate Form A in solvent for 4 | Compound 1 Free Base Form A
weeks at 40 °C

2-Propanol Equitibrate Form A in solvent for 4 | Compound | Free Base Form A
weeks at 40 °C

MTBE Equilibrate Form A in solvent for 4 | Compound 1 Free Base Form A
weeks at 40 °C

Toluene Equilibrate Form A in soivent for 4 | Compound I Free Base Form A
weeks at 40 °C

Water Equilibrate Form A in solvent for 4 | Compound | Free Base Form A

Ethanol/water (1/1}

Slow cooling crystallization

Compound ] Free Base Hydrate
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Compound | HC1 Salt Form A-Acetonitrile Slurry at about 50C , Compound | HO Salt Form A
n-Butanol Slurry at about 50C.Compound | NCI Salt Form A Ethyl &cetate Slurry it about 50 C

Compound koG esm A Fleptane Slurry at about 50 C Compound | H&lSaliirasssd Methyl ethyl
ketone Slurry at about 50C Compound | HCI Salt Form A 2-Propanol Slurry at about 50 C Compound |

HCI Salt Form A Toluene Slurry at about 50 C

[00169] Results of Compound I HC! Salt Crystallization Experiments
Solvent Condition Resulting Form by XRPD
n-Butanol Evaporation at about 25 °C Compound | HCI Salt Form A
Absolute ethanoi Evaporation at about 25 °C Compound ! HCI Salt Form A
Methanol Evaporation at about 25 °C Compound | HC] Salt Form A
2-Propanol Evaporation at about 25 °C Compound | HCI Salt Form A
Water Evaporation at about 25 °C Compound | HCI Salt Form A
Ethanol/Water {}/1) Evaporation at about 25 °C Compound | HC! Salt Form A
n-Butanol Evaporation at about 23 °C ‘Compound | HCI Salt Form A
Absolute ethanoi Evaporation at about 25 °C Compound | HC! Salt Form A
Methanol Evaporation at about 25 °C Compound | HCI Salt Form A +
amorphous

2-Propano! Evaporation at about 25 °C Compound I HCI Salt Form A
Water Evaporation at about 25 °C Compound | HCI Salt amorphous
Ethanol/Water (1/1) Evaporation at about 25 °C Compound | HCI Salt amorphous
Acetone Slurry at about 25 °C Compound | HCI Salt Form A
Acetonitrile Shurry at about 25 °C Compound ! HCI Salt Form A

' n-Butanot Slurry at about 25 °C Compound | HCI Salt Form A
Ethyl acetate Slurry at about 25 °C Compound | HCI Salt Form A
Heptane Slurry at about 25 °C Compound [ HCI Salt Form A

Methylene chioride

Slurry at about 25 °C

Compound | HC! Salt Form A

Methyl ethy] ketone

Slurry at about 25 °C

Compeund | HCI Salt Form A

Methyl t~buty! ether

Slurry at about 25 °C

Compound | HCI Szt Form A

4 weeks at 40 °C

2-Propanol Slurry at about 25 °C Compound [ HCI Salt Form A
Toluene Slurry at about 25 °C Compound [ HCI Salt Form A
Tetrahydrofuran Slurry at about 25 °C Compound | HCl Salt Form A
Acetone Sturry at about 50 °C Compound | HCI Salt Form A
Acetonitrile Slurry at about 50 °C Compound | HC! Salt Form A
n-Butanol Slurry at about 50 °C Compound | HCI Salt Form A
Ethy! acetate Slurry at about 50 °C Compound | HCI Salt Form A
Heptane Slurry at about 50 °C Compound I HCI Salt Form A
Methyl ethy! ketone Slurry at about 50 °C Compound [ HCI Salt Form A
2-Propanol Slurry at about 50 °C Compound [ HCI Salt Form A
Toluene Shurry at about 50 °C Compound 1 HCI Salt Form A
Tetrahydrofuran Sharry at about 50 °C Compound | HCI Salt Form A
Acetone Equilibrate HCI salt in solvent for | Compound | HCI Salt Form A

Acetonitrile

Equilibrate Form A in soivent for 4
weeks at 40 °C

Compound I HCI Salt Form A

Ethyl acetate

Equilibrate Form A in solvent for 4
weeks at 40 °C

Compound | HCI Salt Form A

weeks at 40 °C

Heptane Equilibrate Form A in solvent for4 | Compound | HCI Salt Form A
weeks at 40 °C

2-Propanol Equitibrate Form A in solvent ford | Compound | HCI Salt Form A
weeks at 40 °C

MTBE Equilibrate Form A in solvent for4 | Compound 1 HCI Salt Form A
weeks at 40 °C

Toluene Equilibrate Form A in solvent for 4 | Compound [ HCI Salt Form A
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Compound! HCI Salt Form A Tetrahydrofuran Slurry at about 50 C/Compound 1 HCI Salt Form A
Acetone Equilibrate HCI salt (ln solvent for 4 weeks at 40 C Compound | HO Salt Form A Acetonitrile

Equilibrate Rpgmagbsipseaivent for 4 weeks at 40 C Compound | FIC1 Salt petiésdstiisanetate
Equilibrate Form A in solvent for 4 weeks at 40 C Compound 1 HCI Salt Form A Heptane Equilibrate

Form AfT$0IVENt for 4 WeeKS atl 40 |G MuROFIR & HGdemtdr T TESaoiPNREIGhic B Arate F-orm A in
solventifor 4 weeks at 40 C Compoynedké103alt Form A MTBE Equilibrate Form A in solvent for 4
weeks at 40 C Compound | HO Salt Form A

6.3 EXAMPLE 3. APPROXIMATE SOLUBILITIES OF SQOLID FORMS
[00170} A weighed sample comprising either the free base or the HCI sait of

Compound I was treated with 2 mL of a solvent (either HPLC or reagent grade). The
5 resulting mixture was agitated for at least 24 hours at about 25 °C. When all of the solids
were dissolved by visual inspection, the estimated solubility was calculated, The solubility
was estimated from these experiments based on the total volume of solvent used to give a
complete solution. Measured values are provided in the tables below. The actual solubility
may be greater than those calculated due to the use of a large amount of solvent or a slow rate
10 of dissolution. A known volume of filtrate was evaporated to dryness and the weight of the

residue was measured,

[00171] Approximate Solubilties of Solid Form Comprising Compound [

Solvent Approximate Solubility Approximate Solubility
(mg/mL) of Form A of the (mg/mL) of Form A of the
Free Base of Compound { Free Base of Compound |

Acetone 11.58 1.14

Acetonitrile 2.58 1.56

n-Butanol 19.31 7.50

Absolute ethanol 47.09 >50

Ethyl acetate 3.91 0.02

Heptane 0.55 0.51

Methylene chloride 11.57 5.00

Methyl ethyl ketone 8.74 0.68

Methanol >50 >50

Methyl t-butyl ether 1.10 0.46

2-Propanol ' 15.65 6.39

Tetrahydrofuran >50 2.03

Toluene 0.36 0.04

Water 0.4] >50

Ethanol/Water {1/1) 11.63 >50
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Toluene Equilibrate Form A in solvent for 4 weeks at 40 C Compound | HCI Salt Form A WO
2008/057252PCTIUSZOO7/02Q648 THF Equilibrate Form A in solve@tr-for 4 weeks at 40 C Compound |
HO Salt ForRy§ 1q05/83s5 XAMPLE 3. APPROXIMATE SOLUBILITIES OFéﬁHBOE&I}’M;S [00170]A

P .
weighed sample comprising either the free base or the HCI salt of Compound [ was treated with 2 mL
i Jital ast 24 hours

of a solvent (eithey HPLG orsepgent grade) . The ting mixture was agitated for at least 2:
at about 25 C. %{en 'u; were sso v;- S e tiOhHe St A ubility was
calculated, The solubilf Stimated from these experiments based on the total volume of solvent

used to dite!d dompleferudttiblr(wiebydredwanéy Bré-@dhdedunmelenibebupfThemctual
solubility mgﬁmgr@%%@@amﬁ@@a&%@mw@ 19 8 RSN RO ARQEELAT sQlyght or a slow
i

rate 100f dissolytion. A kngwn volume of filtrate was evaporated to dryness and the weight of the

residle WaShESsSfed FoBaTEppRbmub BanastdsrerinEiriTechs EBRsEiAgoBRiSound |

Solvent Agproxirateise vedityetpa(ms)iof et atihe EeaBareial: Gamerund fpRroximate

ili A of the Free Base of Compound |
SO|Ublllty"%?%/vngrl'l-gfhl.:(llqpe prgéuct was collected by filtration and washed with water (25 ml, 5 vol)

then dried (18 h, 40-45 °C) to yield Form A of the free base of Compound I as an off-white

crystalline solid.

10 6.5 EXAMPLES. PREPARATION OF A HYDRATE OF THE FREE BASE
OF COMPOUND I

[00173] Crude 4-[9-(tetrahydro-furan-3-y1)-8-(2,4,6-trifluoro-phenylamine)-9 H-purin-

2-ylamino}-cyclohexan-1-ol ("Compound I") (100 mg) was dissolved in a 1:1 mixture of

ethanol and water (2 mL) at approximately 65 °C. The solution was cooled slowly to about 4
15 °C. Resulting solids were isolated by decanting the liquid, and the solids were allowed to air
dry. The resulting white solid was characterized by XRPD, DSC and TG/IR as a ¢rystalline

hydrate of the free base of Compound I. By microscopy, the solid comprised needle-shaped

crystals,

6.6 EXAMPLE 6. PREPARATION OF FORM A OF THE HCL SALT OF
20 COMPOUND

[00174] Form A of the bis-HCI salt of Compound I can be prepared by the two

procedures described below,

[00175] Procedure 1: To a sample (100-200 mg) of the free base of Compound I was
25 added solvent (15-30 volumes) and the mixture was heated (60-85 °C) until dissolution

occurred. The solution was allowed to cool to room temperature (20-25 °C) and gaseous

hydrochloric acid (1-3 eq) was added. The sampie was stored between 5-25 °C and

monitored for crystallization for up to 3 weeks, The Form A crystal form of the bis-HCl salt

of Compound I that crystallized from this procedure was isclated by filtration, dried (20-40
30 °C)and analyzed.
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Acetone 11.58 1.14 Acetonitri le 2.58 1.56 n-Butanol 19.31 7.50 Absolute ethanol 47.09 >50 Ethyl
acetate 3.91 0.02 Heptane 0.55_10.51 Methylene chloride 11.57 5.06\"‘!__\;/.11ethyl ethyl ketone

15

20

WO 2008/057252 PCT/USZ007/022648

{00176] Procedure 2: A 7.2 g batch of Form A the bis-HCl salt of Compound 1 was
prepared from 8 g of the free base of Compound I. The free base of Compound I was
dissolved in ethanol (9 volumes) at 75-80 °C. The solution was allowed to cool to room
temperature (20-25°C), then concentrated (12 M aqueous) HCI (3 eq) was added. The
solution was cooled to 0-5 °C for 2-4 h until crystallization was observed. The crystals of the
Form A crystal form of the bis-HCl salt of Compound I were isolated by filtration, dried and

analyzed.

6.7 EXAMPLE 7. PREPARATION OF FORM A OF THE HBR SALT OF
COMPOUND 1

[00177] Form A of the HBr salt of Compound [ was prepared by the procedure
described below,

[00178] To a sample (100-200 mg) of the free base of Compound I was added solvent
(13-30 volumes) and the mixture was heated (60-85 °C) until dissolution occurred. The
solution was atlowed to cool to room temperature (20-25 °C) and gaseous hydrobromic acid
(1-3 eq) was added. The sample was stored between 5-25 °C and monitored for
crystaliization for up to 3 weeks. The Form A crystal form of the HBr salt of Compound I
that crystallized from this procedure was isolated by filtration, dried (20-40 °C) and analyzed.

68 EXAMPLES. PREPARATION OF FORM A OF THE SULFATE SALT
OF COMPOUND |

[00179] Form A of the sulfate salt of Compound I was prepared by the procedures
described below.,

[00180] The free base of Compound | was dissolved in 15 volumes of ethanol at a
temperature of 70-75 °C. Following dissolution, excess sulfuric acid was added to the
solution. Crystallization of Form A of the sulfate salt of Compound I was observed after 18
h.

f00181] The free base of Compound I was dissolved in 30 volumes of isopropanol at a

temperature of 80-85 °C. Following dissolution, excess sulfuric acid was added to the

-59.



8.74 0.68 Methanol >50 >50 Methyl t-butyl ether 1.10 0.46 2- Propanol 15 65 6,39 Tetrahydrofuran >50
2.03 Toluene 0.36 0.04 Water{ 0.41 >50 Ethanol/Water (1/1) 11.63 (

WO 2008/057252 PCT/USZN07/022648

solution. Crystallization of Form A of the sulfate salt of Compound I was observed after 18

h,
6.9 EXAMPLE 9. ANALYTICAL METHODS
6.9.1 X-Ray Powder Biffraction
5 [00182] X-ray powder diffraction (XRPD) measurements were performed in

accordance with United States Pharmacopeia (USP) monograph <941> entitled “X-ray
Diffraction” (See, ¢.g., The United States Pharmacopeia, The National Formulary, 2003, The

Unites States Pharmacopeial Convention, Inc., Rockville, MD, 2002, which is herein
incorporated by reference in its entirety). A Thermo ARL X’TRA X-ray powder

[0 diffractometer (Thermo Electron Corp., Waltham, MA), equipped with Nickel-filtered Cu Ko
radiation at 1.54A, was used for XRPD measurements from about 1.5 26 to about 40 220,
with a step size of about 0.020°, a count time of about 0.50 seconds per step, and a step scan
rate of about 2.40 ®/min. The instrument was equipped with a fine focus X-ray tube. The
voltage and amperage were set at 45 kV and 40 mA, respectively. The divergence slits were

15 setat 0.5 mm and 0.2 mm, Diffracted radiation was measured using a Peltier-cooled Si (Li)
solid-state detector. Representative XRPD patterns were presented displaying intensity
(counts per second) versus position (°26). A sintered alumina standard was used to check
peak positions. Peak positions may vary from sample to sample by approximately £0.1 °26,
Variation in peak position may depend upon multiple factors, including particle size, sample

20 preparation, data collection temperature and parameters. Variation in peak intensity may

oceur, ¢.g., as a result of preferred orientation and/or variation in crystal habit.

6.9.2 Thermal Analysis
[00183] Differential scanning calorimetry (DSC) measurements were performed in
accordance with United States Pharmacopeia (USP) monograph <891> entitled “Thermal

25 Analysis” (See,.e.g., The United States Pharmacopeia, The National Formulary, 2003, The

Unites States Pharmacopeial Convention, Inc., Rockville, MD, 2002, which is incorporated
herein by reference in its entirety). A DSC model Q1000 (TA Instruments, New Castle, DE)
was used to obtain DSC measurements. Indium was used as the calibration standard.

Analysis was performed on accurately weighed samples with masses ranging between about
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>50 6.4 EXAMPLE 4. PREPARATION OF FORM A OF THE FREE BASE OF COMPOUND |
[00172]Crude 449-(tetrahydrd;;.furan-3-y1)-8-(2,4,6-trifluoro-phenyla(mi-no)-911-purin-

2-ylaminokeyglehgysa-2¢) (‘Compound I") (5 g) was dissolved in ethanol @5 ik6alsaidreflux
(78-82 C). Water (75 ml, 15 vol) was added, maintaining the temperature above 75 C. The solution

was seeded {mr hEhASGHAI R A ol f%a%éat?lﬁa‘é#ﬁmf}géﬁ‘%%%%}ﬁ%%ﬁ&%%@t@ product

was collected by filtration and washed with water (25 ml, 5vol) then drie to yield Form
A of the f*b® PASE B eangsas ] doun! Bfilimite dieptasme i@ SOBSEMPIVES. PREPARATION
OF A HYRRATEIQR Y EREEBA LQAVIRGMNR JEL SN
449-(tetr§1ydro-furafr?—:?&l%:-&(z,4,Gﬁl/%?o-phenylgf&ningégﬁﬁplﬂ%{%fggfﬁ&e&%%}ﬁgfgn-I-oI
("CompoBher PR R SHAEHREENIFEY in a 1:1 mixture of ethanol and water (2 mL) at approximately
65 Cs Thegseliion wasTheeiRfsionhsiecabansd %5 %) Residigsrlidswisigdsqlaigd by decanting the

liquid, and the solids were allowed to air dry. The resulting white solid was characterized by XRPD,

DSC and S GRS ¥ Sy Lpiff e Hirsrane Brite s b s oresanbothed T By Ao 88BRY, the solid
comprisedmégdie-Shaped ciystalsited State STRINAMPE BhEREBARATHANOFERRMA OF THE
HCL SA F OMPOUND | 174]Form A of.the his- It of Compound | can be prepared
by the S St SHES b AP RN UG by SERRUALe L 200 R bR RSB bt e e
base of Gemjpounciferasc? Saddeotiselyven (I68udtliNEs) dhal thermixttie Neas Qeate®EG0-85 C) until
dissaluti red ti s allqwed to cool to room temperature (20-25 C) and gaseous
hydq r%lchl%pr?g %%I:lg t?i?é%ﬁ% 3%% gg \g{&e [Félgssa%ﬁey was stbre rk%rgv%réﬁag@g (o) }ﬁrluﬁn ref)?(s)%sltored for
crystallizarsobeipyesBakesks). 0 g Butebsut fstaniorSeofiike biseHiGitshitrdeOdmyeand 1 that

crystallizeq o, {is ' jltrati ' - nd analyzed. WO
crystalizeg o hisredgdis ap iRolateck YA HREARHAR AP At

Representative TGA thermograms were presented with one trace displaying weight (%)

versus temperature (°C), and a second trace displaying derivative weight (%/°C) versus

15 temperature (°C).

6.9.3 Morphology Analysis
[00185]  Morphology analysis of the samples was carried out using an Olympus optical

microscope. The instrument was calibrated according to USP standards.

6.9.4 Moisture Sorption Analysis
20 [00186] Hygroscopicity (moisture sorption/desorption) was determined by Dynamic
Vapor Sorption (DVS). A solid sample comprising Compound I ranging from 1€ to 50 mg
was placed into the DVS instrument at 0% relative humidity (RH). The RH was increased
from 0% to 80% or 95%. The RH was then decreased in a similar manner to accomplish a

full sorption/desorption cycle.

25 6.9.5 HPLC Analysis
[00187] HPLC methods for analysis of the purity of Compound I and/or its synthetic

intermediates are provided as guidelines, and appropriate changes may be added to obtain
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[00176]Procedure 2: A 7.2 g batch of Form A the bis-HC1 salt of Compound | was prepared from 8 g
of the free base of Compound-1..The free base of Compound! was 6is‘solved in ethanol (9 volumes) at

75-80 C. Th [ allowed to cool to room temperature (20-25C), rated (12 M
; é‘db‘é? gy 21%%‘?;@%%&9@%

aqueous) H eqg) was added. The 5 solution was cooled to 0-5 C for n ystallization was
observed. The crystals of t m A crystal fqrm.of the bis-HC1, salt of Compound | were isolated by
fivation SHEHSAE AR elTE0 EXATTR e RATBRIE FORMRGRNHE HBR SALT OF
COMPOURRDtEd1O [3G173]Form A of the HBr salt of Compound | was prepared by the procedure
describe . [001 0,8 san 0Q-200 the free base of Gampound |. added
solvent (ﬁQSB-‘}a«’}é{'}%\@/oIumeg EJ ? Wg%égs'v%agsaﬁlgg%t?éq {beoreggtgy tﬁﬁ?%%@)ﬁuﬂ%%%%c%ﬁgﬁ The
1550IutioWinsﬂaﬂbvfeld1t§H®6N‘(9-ﬂ(%mt&%&nﬁ&@@%@am@gé}%&hbméﬁb&ic acid (1-3 eq)
was aadegnfii6RACRIENAPRLAGIREMERRIIAR esdaopiaefiy sysialzatondaip to 3

weeks. The Form A crystal form of the HBr salt of Compound I that crystallized from this procedure
was isolattes Bflinration, datesdor2is0tion aptimaalfdl; TempegrEXANRIBEBIPREOARATION OF

FORM Al fnast! LA T oA B 20fF1 6 MBI Qe @nggﬁ%%@iéﬁﬁ pefateRalt of

Compound | was prepared by the procedures described below. %Qj he free base of Compound |
was dissONALEH: ‘Wﬁn%@é}%’f%tﬁgﬁcqt’/at% 75 mperai e 64078 @0 BoldWihgssbiition, excess
sulfuric asid v@gRAslette bR iR tdetkridilizakeal FREMD, pfdhamulfale)saiuaf pmpgound | was

observed after 18 h. [00181]The free base of Compound,| was dissolved in 30 volumes of isopropanol
at a YemPRIEHIFE GPERABECAFIAIBAAGE GREGKImAC sipiandimend GRmnRaAted 16-8e solution.

Crystallizatton of Form A of the sulfate salt of Compound | was observed after 18 h.
[00189] Stage 1B, In-Process: A sample of the reaction mixture (0.1 mi) was diluted
with 10 mi of 1:1 CH3;CN:0.1% aq. H3POq4 and then analyzed using the following HPLC
conditions. Column: Phenomenex Hypersil BDS C8 (4.6 X 250 mm), 5 p, 120 A; Detection;

15 210, 240 nm, UV detecior; Injection volume: 10.0 pi; Temperature: 35 °C; Run time: 20 min;
Mobile phase: A = CH;CN, B = aq. 10 mmo! KHPOy4, pH = 3 (H3POy); Flow: 1.00 mi/min;
Gradient: 0 min = 10.0% A + 90.0% B, 20.00 min = 70.0% A + 30.0% B, 20.01 min = 10.0%
A +90.0% B. The reaction was considered complete when <0.1% (HPLC AP) of
intermediate 2 remained (approximate retention time of 2 was 13.23 min).

20 [00190] Compound B, Purity: 50 mg of Compound B was dissolved and diluted with
100 ml of 1:1 CH3CN:0.1% aq. H3POq4 and then analyzed using the following HPLC
conditions, Column: Phenomenex Hypersil BDS C8 (4.6 X 250 mm), 5 p, 120 A; Detection:

210, 240 nm, UV detector; Injection volume: 10.0 pl; Temperature: 35 °C; Run time: 30 min;

Mobile phase: A = CH;CN, B = aq. 10 mmol KH;PO4, pH = 3 (H3PO4); Flow: 1.00 ml/min;
25  Gradient: 0 min = 10.0% A + 90.0% B, 30.00 min = 40.0% A + 60.0% B, 30.01 min = 10.0%

A +90.0% B. The approximate retention time of Compound B was 18.92 min.

{00191} Stage 2A, In-Process: A sample of the reaction mixture (0.1 ml) was diluted

with 10 ml of 1:1 CH3yCN:0.1% aq. H3POq, filtered to remove the Pd catalyst, then analyzed

using the following HPLC conditions. Column: Phenomenex Hypersili BDS C8 (4.6 X 250
30 mmj, 5, 120 A; Detection: 210, 240 nm, UV detector; Injection volume: 10.0 pl;
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6.9 EXAMPLE 9. ANALYTICAI?_METHODS 6.9.1 X-Ray Powder Diffraction 5[00182]X-ray powder
diffraction (XRPD) measurements were performed in accordance with United States Pharmacopeia

(USP) monogiaphsadis entitied "X-ray Diffraction” (See, e.g., The Unitegd Siatasbgignacopeia, The
National Formulary, 2003, The Unites States Pharmacopeia! Convention, Inc., Rockville, MD, 2002,

which is hgreinngerparatet by drferepagmisSRien): A ToaieRARL XTRAXGERY powder
10diffractometer (Thermo Electron Corp., Waltham, MA), equipped with Nickel-filtered Cu Ka radiation

at 1.54AKFaB Qs &l 158 XRPO on Elevird R mEmrionasdients brpo Tol Ao dt 10247t &W8ep size of
about 0.020 -2seQRtAIPe i AL U LROSEoNImPar Stepoand, 3 GiRmasangairPhabpsih; 40 /min.

The instrument was quli;gf)ed with a fine focus X-ray tube. The voltage and amperage were set at 45
kV and 48 b0 raupsttiery AThedivefehbe shrdineres susidareds ompleadbeR e Diffracted

radigtion(RENEPSH €bkipikthd B alliairaqigm ok kisobdmisiaidriscsnipsriaseniaiive XRPD

patterns were presented displaying intensity (counts per second) versus position (2T). A sintered
alumina st ®was used to check peak positions. Peak positions may vary from sample to sample
by approiicagly 0.1 ‘Zagépintiomiiesieak pasitiod tepandsyparamipiinle facteraidacluding

particle size, sample 20preparation,.data cqllecti s re a rameters. Variation in peak
intensity nrﬁég%ecr@w,[ %.bgfaﬁsdfgurtggtm‘%f@r qe? ed?&gﬁwﬁﬁéﬂtz%%bﬁdﬁﬁ&thﬁW@TXF% bit. 6.9.2
Thermal wsad ybesiplio 833D 1IEsE ntiad swaan ifigl eatorithetoyndd S ypead BER €18 savdexe2ferformed in

accordance with United States Ph peia onqgraph <891> entifled, " Thermal 25Analysis"
oo e R D IR S S Bg0 RS U states
Phgrmach’@mr@@ﬁvéﬁﬁGantélﬁao@Mie; MBhiROBRseviHich Wr@)re&edlﬂemem}by reference in its
entirety) ihiefz, B19del QLBRON B ISHIMENNGW 3L n@@ﬂﬁ%“&%%@@)@%ﬂ HRC

measurements. Indium was used as the calibration standard, Analysis was performed on accurately
weighed BarpfENGith s Badgikg merwds bdut 12.AtG Bnibdboutsmig. Barmpids-Glere heated
under nitgoggm {rem abpyi2R ¢ 99,60t 340 CatlishGeniBntiiaalng i kaui P C/min.

Representative DSC thermograms were presented displaying heat flow (Wig) versus temperature (C).

Mehihg délRtuiee Feppdsiatrdiate rsppeiardd Bhetipaersitrstinrpoi sy fhaligtavimetric
analysis (Jg389)measements WerdRr e TaaseidanchwitksitadpiaiesfRharmacopeia (USP)
monograph <891> entitled "Thermal _Analysis"l‘iSee, e.g., The United States Pharmacopeia The
National EBFHRMAN: BE0S THY Uil eEdey s Qrwla&fo%éigﬁe%ﬁ%hﬁb?ﬂ-|Hé1.’,%&eﬁ\ﬁr@‘, MD, 2002,
which is inabrperatd:hesdt byl eIPDCec ohdisi @Mtir Sy iin TEHAnomee QAR (T/BIDSIGgMents, New
Castle, DE) used to in TGA measyr ts. lysis was performed on samples with
asses TR DR er Aokl S0 BRI AT Aot ot 1 LERA o I CLHRF O hirogen
frorglabolit@pCamrabdbit OB @ ;im:msmm&ﬁtmaMem&(waﬁNGhmﬂrﬂ Reptdcditative TGA
thermograms g.vgﬁep?f%-s%'i‘&%‘? Wb%‘rgﬂ%igai};’?&é%'{‘%A’é’%%‘l‘ié@@d"&rﬁl%ﬁg%H@J%W/E (C), and a
isplayi f(od Versus ’

second tface fayifrg derivative weig
(HPLC AP) of intermediate 6 remained (approximate retention time of 6 was 15.4 min).

[00194] Crude or Recrystailized Compound I, Purity: 50 mg of Crude Compound I
was dissolved and diluted with 100 ml of 1:1 CH;CN:0.1% aq. H3PO4 and then ahalyzed

25 using the foilowing HPLC coﬁditions. Column: Phenomenex Hypersil BDS C8 (4.6 X 250
mmy}, 5 p, 120 A; Detection: 210, 240 nm, UV detector; Injection volume: 10.0 ul;
Temperature: 35 °C; Run time; 20 min; Mobile phase: A = CH;CN, B = aq. 10 mmol
KH;POys, pH = 3 (H3POy); Flow: 1.00 ml/min; Gradient: 0 min= 1.0% A + 99.0% B, 10.00
min = 60.0% A + 40.0% B, 15.00 min = 85.0% A + 15.0%B, 16.00 min = 85.0% A + 15.0%
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15temperature (C). 6.9.3 Morph

out using an Olympus optical {Tjj_croscope The instrument was calibl{at_ed according to USP standards.
6.9.4 MoistutggSrRlign&nalysis 90[00186]Hygroscopicity (moisture sorptQr/gRsarsiaRIsvas
determined by Dynamic Vapor Sorption (DVS). A solid sample comprising Compound | ranging from
10 to 50 ced dpto,th S . 0% relatiye humidj . increased
from O%%qé\)/(\)@osﬁ%sfy%.d%é @%@%ﬁ%@éﬁ’g %n%%?ﬁ%ﬁ%%%%ert a%%%?n%%x@full
sorption/@¢sorption cycle. 956,9.5 I-IPLC Analysis [00187]HPLC methods for analysis of the purity of
Compoung) gaiior its symsiic e madiates s Rivded s audelpesraniARRIeriage changes
may be added to obtain WO 2008/057252PCT/US2007/022648 comparable results. HPLC methods
provided BEIBW e ESpsAasRr s Hrntbindividpd aepivatipmor ratertappbasisrsiage 1A, In-Process; A
sample ahertaaction Mistie (0 kdm@sAlkaeb Yt WY @f&fén@."%q}h’é?_%%%@q H3PO4 and

then analyzed using the following HPLC 5 conditions. Column: Phenomenex Hypersil BPS C8 (4.6 X
250 mm)PEEEONSEMPBisisRtidiE Ve Peenderrine U Hapsdsiai e strorPbHiustetien a%I; Temperature: 35
C; Run tignemd® minpiviehile ahaseiybFubddatabdBeriedill 8 pnal Kipahe 1o thasSH3PO4); Flow:
1.00 mi/min; Gradiept: 0 min = 10.0% A + 90.0% B, 20,00 min = 70.0% A + 30.0% B, 20.01 min =
10.0% AFURREEE! FhibGasdndieiiad tsiesahing REMSRISTRBANEDCETR iHIBPRERBIYF the starting
10materigloGHeapoue A, e made etk teppraxbaniepateifitorine gfiampapedAhyas 14.83 min).
[OOé@Q]Sta%e CI{ % IP-.Process: A sample of the reaction mixture (0.1 ml) was diluted with 10 ml of 1:1
CH3CN:6” Alaeq._cf—@564 and then analyzed using the following HPLC conditions. Column:
Phenomenex Hypersil BDS C8 (4.6 X 250 mm), 5 1A, 120 A; Detection: 15210, 240 nm, UV detector;
Injection volume: 10.0 pl; Temperature: 35 C; Run time: 20 min; Mobile phase: A = CH3CN, B = aqg. 10
mmol KH2PO4, pH = 3 (H3P0O4); Flow: 1.00 ml/min; Gradient: 0 min = 10.0% A + 90.0% B, 20.00 min
=70.0% A + 30.0% B, 20.01 min = 10.0% A + 90.0% B. The reaction was considered complete when
<0.1% (HPLC AP) of intermediate 2 remained (approximate retention time of 2 was 13.23 min).

ology Analysis [00185]Morphology analysis of the samples was carried
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20[00190]Compound B. Purity: 50 mg of Compound B was dissolved and diluted with 100 ml of 1:1
CI-13CN:0.1% ag. H3PO4 and then analyzed using the following HPLC conditions. Column:
PhenomangxHypsisil; §DS C8 (4.6 X 250 mm), 5 p,, 120 A, Detection: 210, 240 nm, UV detector;
Injection volume: 10.0 pi; Temperature: 35 C; Run time: 30 min; Mobile phase: A = CH3CN, B = ag. 10
mmol ICHRPORakHE 3 ERBPEL: T A0 8 ifRin 235G AdBRPV IR 2010 866 R- 200 8% B, 30.00
min = 40 0% jA + 60.0% B, 30.01 min = 10.0% A + 90.0% B. The approximate retention time of
Compound B was 18.92 min. [00191]Stage 2A, In-Process: A sample of the reaction mixture (0.1 ml)
was diluted with 10 ml of 1:1 CH3CN:0.1% ag. H3PO4, filtered fo remove the Pd catalyst, then
analyzed using the following HPLC conditions. Column: iPh enex Hypersil BDS C8 (4.6 X 250
30mm), 5 it, 120 A; Detection: 210,40 am, UV, det\,ci;pr In on volume: 10.0 itl; WO
2008/057252PCT/US2007/022648 Te @ 3§\C\ time: 20 min; Mobile phase: A = CH3CN,
B = aq. 10 mmol KH2PO4, pH = 3 (H3P%34); ole.O&}i{min; Gradient: 0 min = 1.0% A + 99.0% B,

10.00 min = 60.0% A + 40.0% B, 15.00 min = 85.0% 5.0% B, 16.00 min = 85.0% A + 15.0% B,
16.01 min = 1.0% A + 99.0% B. The reaction was considered complete when <I1% 5 (HPLC AP) of
Compound B remained (approximate retention time of Compound B was 10.15 min). [00192]Stage 2B,
Synthesis of Intermediate 6, In-Process: A sampr of the reaction mixture (0.1 ml) was diluted with 10
ml of 1:1 CH3C 0.1% H3P0O4 an then alloy ions. Column:
Phenom&hex ypbeéfgfl‘c’@g@% 182 637)( 25 710m Wg%{ Bﬁg}%% %£ %éﬁ‘ac\%@g rg%” %eﬂc‘flg@n%g UV detector;
Injectionprabuineatd .0 1K Teniperdtife: 35.C; Run time: 20 mm; Mobile phase: A = CH3CN, B = aqg. 10
mmol KH2PO4, pH = 3 (H3P0O4); Flow: 1.00 ml/min; Gradient: 0 min = 1.0% A + 99.0% B, 10.00 min =
60.0% A + 40.0% B, 15.00 min = 85.0% A + 15.0% B, 16.00 min = 85.0% A + 15.0% B, 16.01 min =
1.0% A3 gﬁmwﬂalﬁbmreﬂ‘cﬁmw&asmmbwﬁmd{a@mptméwldéﬁrﬁ%nnﬁ(ﬂwm@zﬂ@) of intermediate 4
remained (a é\g:) roxim ere dentilgg gﬁrge of147\9/ mc Q)I @%193]Stage 28, Synthesis of Crude
Compoﬁﬂ i ”I}‘?(?geés & mp eo he reaction mixture (0.1 ml) was diluted with 10 ml of 1:1
CH3CN:0.1% ag. H3PO4 and then analyzed using the foIIowmg HPLC conditions. Column:

Phenome Si BDS ( 250 ()% Detect Zi 4 , UV detector;
Inject|orf %eﬁrﬁéé Eﬁg (}rerﬁﬁ%é ured@@1 & urgicarl}mjeml %n%ﬁﬁl%ﬁ %9} %gége 80 CH3CN: ag.
10 mmcﬂdﬁh—;bﬂ's’}@gmldﬁécﬁk(dﬂﬁi?@ﬁ) aﬁlmeﬂt@ﬁnnﬂﬁnm. aﬂz@wsa{itmﬂwva%-cﬁrﬁéldered complete when
<1% (HPLC AP) of intermediate 6 remained (approximate retention time of 6 was 15.4 min).
[00194]Crude or Recrystallized Compound!. Purity: 50 mg of Crude Compound! was dissolved and
diluted Witﬁi‘ﬁk{lambbfm QHBEN: DW%chtﬁmH@Fl@zﬂzialgohithemajﬁaiyz‘efdigﬁmingmélfolIowing HPLC
conditions. Column: P, enex ersil BDS e 210, 240
nm, UV é)é'igc%Pglrsijgé o}rﬂﬁqf‘/‘b u%%oq%?% i dq'gﬁ?zg%%% 3 &G@un’iﬁ%‘%{e%ﬁé@& |I|§@phase A=
CH3CNyBen acuit0 frmol kP04, i]@l-dtbm@ @#8PO4); Flow: 1.00 ml/min; Gradient: 0 min = 1.0% A +
99.0% B, 10.00 min = 60.0% A + 40.0% B, 15.00 min = 85.0% A + | 5.0%B, 16.00 min = 85.0% A +
15.0%

a 5. The crystal form of claim 1 which is unsolvated.

6. The crystal form of claim ! which exhibits 2 mass gain of less than about 2% when

subjected to an increase in humidity from about (% to about 80% relative humidity.

7. The crystal forms of claim 1 which is substantially pure.
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B, 16.01 min = 1.0% A + 99.0% B. The approximate retention time of Compound | was 10.0 min.
[00195]All publications and patent applications cited in this specification are herein incorporated by
referenceaaieachindyidualauplication.as palent applicarian uaia Sspecifically and individualy
indicated to'be incorporated by reference. Although the foregoing embodiments have been described
in some detail by way of illustration and example for purposes of clarity of understanding, it will be
readily apparept fohose of.ordinanssiil dnsthe astinclightplithe teaehings-nrovided hekein.that certain
changes and modifications may be made thereto without departing from the spirit or scope of the
10appefitisd cRitE W &5 %laimed is: I. A crystal fonn comprising Form A of the free base of a
compound of formula (1), or a sa thereof; (1). wherein the crystal form has an X-ray powder
diffraction pattern comprising peaks at approximately 12.4, 16.0 and 18.5 020. 2. The crystal form of
claim | S AT ST B B LR B R B e S A o ety 17.7.
23.2 angl 24 029mBistheerystal of claim 1 which has a differential scanning calorimetry thermogram
comprising an endotherm with an onset temperature of approximatei.y 225 C. 4. The crystal form of
claim 1 which, has a themmgravimetric analysis thermogram comprising a total mass loss of less than
approxiiratelyii#e of thivtetalinrassofithe wamplsteienhdaiet frorndbatezsacstérabout 200 C. 5.
The crystal form of clail E IS lvated. 6. The crystal form of claim. 1 which exhibits a mass
gain of Fé\'ggpt dé% g%g%ﬁt[nzje‘%% lglrr} !sgkgl]%%%éd to an increase in humidity from about 0% to about 80%
relative humidity. 7. The crystal fomi ofclaim which is ubstantialb pure.

[2. The single unit dosage form of claim 11 suitable for oral, parenteral. mucosal, transdermal or

topical administration,

13. Use of an effective amount of a crvstal form of claim 1 in the manufacture of a medicament

for treating or preventing: (a) a cancer; (b) an inflammatory condition; (¢} an immunological

condition; or (d} & metabolic condition, wherein:

(a) the cancer is of the head, neck, eye, mouth, throat, esophagus. bronchus, larynx, pharynx,
chest, bone, lung, colon, rectumm, stomach, prostate, arinary bladder, uterine, cervix, breast,
ovaries. testicles, skin, thyroid, blood, lymph nodes, kidney, liver, pancreas, brain or central

RErvous system;
(b} the inflammatory condition is asthma, allergic rhinitis, bronchitis. chronic obstructive

pulmonary disease, cystic fibrosis, inflammatory bowe] disease, irritable bowel syndrome,

Crohn's disease, mucous colitis, ulcerative colitis, diabetes or obesity;
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8. A pharmaceutical composition comprising a crystal form of claim | 9. The pharmaceutical
composition of claim 8 further comprising a pharmaceutically acceptable diluent, excipient or carrier.
10. The pharmaceutical composition of ¢laim 8 suijtable. for ﬁql, arenteral. rqucosa!, trans ermal or
topical AThYiiSEFAGH | e ARSHA Tﬂj‘?ﬂtlﬁg@%{ﬂgaﬁéjﬁ]d Hpridi -‘d’é’)%‘r%}&ah’é?“gr‘éf%ﬁgl and a
pharmageutigally;accentable asriers expipiehtfondilent: bd2.T Hasinglelunitidesageiform of claim | 1
suitable for oral, parenteral, mucosal, fransdermal or topical administration. 13. Use of an effective
amount'dICRTE A/ T GHERTNT S ThHe THANTR fg’%%agr‘\‘?gtﬁ “Afiéht for treating or preventing: (a) a
cancer; (b) an inflammatory condition; (c) an immunological condition; or (d) a metabolic condition,
wherein; ( éthe cancer is of the head, neck., eye, mouth, throat, esophagus, bronchus, larynx,
pharynydef %ﬁ“ﬁ&?@}lﬁjﬁ@%ﬁ%ﬁr‘%@ﬁ%’,@ig?ﬁﬁ%{ﬁﬁprostate, urinary bladder, uterine, cervix, breast,
ovaries, testicles, skin, thyroid, blood, lymph nodes, kidney, liver, pancreas, brain or central nervous
system; (b) the inflammatory condition is asthma, allergic rhinitis, bronchitis, chronic obstructive
pulmonary didase &yRtRRBIHER i FARRRHATY %Swgﬁagigéase, irritable bowel syndrome, Crohn's
disease, mucous colitis, ulcerative colitis, diabetes or obesity; (¢) the immunolouical condition is
rheumatoid arthritis, rheumatoid spondylit osteoarthritis, multiple/sclerosis, lupus, inflammatory bowel
disease, ulcerative colitis, Crohrirs disease, myasthenia gﬁw@rave's disease or diabetes; and (d)
the metabolic condition is obesity orttfabete.14. A s fo paring a compound of formula (1): (1)
according to claim 1 which mprises the steps.of; Js, ubistitutfon of a nitropyrimidine with an
arnine-containin.g compound or salt thereof; (ij further suBstitution with an additional
amine-containing compound or salt th (3) reduction of the nitro group to the corresp hug amine; (4)
coupling withhiocyanate substituted trifluorophenyl comp®&und; and (5) ring closure resulting in
substituted purine formation.

0

according to claim 1 which comprises the steps of:

(1} substitution of a nitropyrimidine with an amine-containing compound or salt

thereot;
(2) further substitution with an additional amine-containing compound or sait thereof;
(3) reduction of the nitro group to the corresponding amine;
(4} coupling with an isothiocyanate substituted trifluorophenyl compound; and

{3) ring closure resulting in substituted purine formation.
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