SOLID FORMS COMPRISING (+)-241-(3-ETHOXY-4-METHOXYPHENYL)-2-
METHYLSULFONYLETHYLI-4-ACETYLAMINOISOINDOLINE-1,3-DIONE, COMPOSITIONS
THEREOF, AND USES THEREOF 1. FIELD OF INVENTION [001]Provided herein are solid forms
comprising ()¥P9 30003 xy-4- PCTIUSZ008/004621
methoxyphenyl)-2-methylsulfonylethyl]-4-acetylaminoisoindoline-1,3-dione, compositions comprising
the solid forms, methods of making the solid forms and methods of their use for the treatment of

various diseases ARGORVEDBMPR BAGK GROPNE-DFHIBIE NWENTIROK ViRkmarnecrosis factor
alpha (TNF-aMETEHDRUE I s EEHSeD] 10 ACERN Y AV NG UIE30 PARGR e G DNesponse to
immunostimulators. TNF-& S kRasiT b ESHEHERF ORSA BB WS ERrosEsRespBuch as differentiation,
recruitment, proliferation, and proteolytic degradation. At low levels, TNF-a confers protection against
infective agents, tumors, and tissue damage. However, TNF-a also has a role in many diseases. When
administered to a patient, N 13 63U PRGIGRVates 15inflammation, fever, cardiovascular effects,
hemorrhage, coagulation, and acute pnase responses similar to those seen during acute infections

and shock st&¥d. Enhand&@dieshretsineters i pisanunsingds oedir(frplhested-in a number of
diseases an¢haiegligahansiionsn jeaerAMBlRy GaNEENS1HER RS RWEMMNeIGARd blood-borne tumors;

heart disease, such as congestive heart failure; and viral, genetic, mflammatory, allergic, and 20
aut0|mmunecafggﬁ%‘é‘gns[g‘]“ﬂ%ﬂﬁglm gplid é%ﬂf? ms%%e%%tég(éﬁ yfensiaid a role in many
diseases anehegindiionseiush as,theteatimitetaiasthivaediafianatien, and other conditions
(Lowe and Cheng, Drugs of the Future 17(9) 799 807 1992). It has been shown that the elevation of
CAMP in inflammatgry Ieuﬁ 2 K ~= ValioR R33A% the subsequent release of
inflammatory mediators, incTooT -2 ang ; eased levels of CAMP also leads to the
relaxation oflAfflay smooﬁﬁﬂﬁfm‘ﬁtﬁfém{kﬁ] mQ@b@WéWﬁlwm&rmwlarﬁ%Mnlsm for the
inactivaigon R iy theRiarkds H Bsﬁ%ﬁ’nt}xsgéag@w PlARARRAVNRRFeTereEl g as cyclic

nucleotide p osphod|esterases (PDE) (Beavo and Reitsnyder, Trends in Pharm.,11, 30150-155,

1990). Therecaaﬂebkq@e?s 61 PESERIIRERraEsESraCsRisRHi TRreRR AT SERAtHIE bnhibition of PDE

type IV is pap&usufa;ra{yi@fraﬁﬁ\fﬁd&&xgtrttcﬂ@ta&ubtttonmfloWQ\%@mmeeléaﬁé}IM&é’&QﬁIOO4021
mflammatory med I release and the relaxation of alrway mooth Verghese, et al., J Pharm.
Exper. Therapeut., ’é%ef T5Y° 38745 B0 3 oK) UG aie 0 ﬂgg‘fﬁarﬁlﬁlﬁ tiSE (’P”B%W)

specifically, mayyidhiisdnf Sharatibnisnc it ithe paiaxaidvFed edmwesysmaotvatesscle with a minimum
of unagted P AEns. vk aaeuiQAHALR N AR SIERIR, SHISAG Haed P

inhibitors lack the selective action at acceptable erapeutlc 6ses Anceris d pa partlcularly
devastating 8rsaeises sl lRidrotioss spep|dedrEnru ialesidonscand shieskadeinsthBrivkaestiand the

spreading ofgaaagkdiarRalypidieali AURIEE it RRRR! inel iR Sl AP sHUMRdD e Hilgdatory system,

one of the reasons being 10that the lining of blood vessels acts as a barrier to tumor-cell

extravasatiofioHH08selOt SEANRIEFRRGEIS: SRE ARk HERESHEEP KNG T SUBSEN AT increase the
adhesion of diaasy, cells 4o engestieliheainiyilics; Qne explasatian isfthahttokings: Suchas TNF-a,

20 autoimmune diseases.

[003] Adenosine 3',5'-cyclic monophosphate (cAMP) also plays a role in many
diseases and conditions, such as, but not limited to, asthma and inflammation, and other
conditions (Lowe and Cheng, Drugs of the Future, 17(9), 799-807, 1992). H has been
shown that the elevation of cAMP in inflammatory leukocytes inhibits their activation |
25  and the subseguent release of inflammatory mediators, including TNF-a and NF-kB.
Increased levels of cAMP also leads to the relaxation of airway smooth muscle.
[004] It is believed that the primary cellular mechanism for the inactivation of
cAMP is the breakdown of cAMP by a family of isoenzymes referred to as cyclic
nucleotide phosphodiesterases (PDE) (Beavo and Reitsnyder, Trends in Pharm., 11,
30 150-155, 1990). There are eleven known PDE families. It is recognized, for example,
that the inhibition of PDE type IV is particularly effective in both the inhibition of
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stimulate the biosynthesis and expression of a cell surface receptors called ELAM-I (endothelial
leukocyte adhesion molecule). ELAM-1 is a member of a family of 15calcium-dependent cell adhesion
receptors, known as LEC-CAMs, which includes LECAM-1 and (IMP-140. During an inflammatory
response, ELM2908i28Hdothelial cells functions as a "homing receptor” féld&itaeipesioRecently,
ELAM-1 on endothelial cells was shown to mediate the increased adhesion of colon cancer cells to

endothelium fgatadaith exakiveaiBicest alo A9B88ISFBNGRAI6H3AR+306) RAUIQASHNTammatory

diseases such as arthritis, related arthritic conditions (e.g., osteoarthritis and rheumatoid arthritis),
inflam matorfbo%/é)llﬁiré’éa@@"’fé.g het gt s st AN g?gellgl?\?é‘ colitis)cuBpeEds dbdtasis, atopic
dermatitis, contitiit HBIFAGIIE CMyQpiCidRaIICHe PuitiotdhdistRsendnadoeRiaRflaaynatory
pulmonary diseases aretﬁllsoép evalgnt arig)ﬁéobl%matic ?il e tsﬁ;I'I\{F-a I?%s a central role in the
25inflammatdly fesponee and the adrimk OMhET SftagS ists HSER hr it Wi 4&ite
responsés incanimgladdetfafsnflamematonsciseagé i jbdiiem hahobd @iasniregitdéadiTNF-a production
has been impli invir netic, inflammatory, allergic, and autoimmune diseases. Examples of
such disease@sg %r%é%%g %%It% %gnco%f Fr%sited to: HIV; hepatitis; adult respiratory distress syndrome;
30bone-resotpfidh diseasésnepr tricpetismimiv dgyahtatng disgisesaubinchaneicip bl ENFiaflammatory
diseases; as{brag; feimaiilineg¥s it TSP RIG SR SEPSIR. SNARIRXIfIShAdk diginodynamic

shock; sepsis syndrome; post ischemic reperfusion injury; meningitis; psoriasis; fibrotic disease;
cachexia; gr&tEfBHaRCHRE I insundea s the sisHIGHY SpvamyRNS oAimriraondrisas, such as
rheumatgid arsritie milels WBISQP VI P hs T bR 808/ QR4S wetanadbiifls:. agtRaRerosis; Crohn's

disease; ulcerative colitis; inf ammatoné-bowel disease; multiple sclerosis; systemic lupus

erythrematosHEBNE {Y R PH &y AR A HEFRR SRR AU S s BT RISV BRERRINYL Tracey et
al., 1987, Natare<3361662 «adtasichhlinshmw. eOak <k PRDGInGs Bho cki3RiREIs3R LeTHBtaxic shock);

Dezube et al., 51990, et, 335:662 (cachexia); Millar et at, 1989, Lancet,2:712- and
Ferrai-BaIivié’Féméi? %ﬁ,tf{%@é,s rcﬁ.s%ﬁi?g.eﬁﬂ?isi%g%ﬂ&(%ﬁtg %ftf;’tcreergﬁier%llf%?yc i?t‘%eééé%grome); Bertolini
et al., 1986, Nadab3nbdis1e:6§18 adbtamsomelealild 09, AMdboyinologpa 2§ 4 424113427, Holler et al.,
1990, Blgod Z540NeAU 8N a8 ALLS, MRl o Mec SOrLSAEA S8 hane resorption

diseases); Pignet etal., 1990, 10 Nature, 344:245-247, Bissonnette et at, 1989, Inflammation
13:320.330 AridCBIghiRA RSB AbJuTing ab TR TS 8Esa ElchNrfopanidoaipinflammatory
diseases); E%@Eﬁhﬁbﬁé&%dF‘Bo?n?:@%%@@;ﬁoﬂféﬂi%ﬂkﬂs@y@aC‘i’d’é@%i?,@ﬂ]mﬁli yoBRMemen et al.,
1995, Gastroenterology, 109:129-135 (Crohn's disease); Duh et at, 1989, Proc. Nat. Acad. Sc!.
86:5974-5978 BOHAS AR M TO9TPEHEE WadnAiEatrdihesion s sphe fiBrRECEHS KxtndedsliEood 79:2670,
Clouse et al.1r:8@89 withndkiok siddcd 438 Pol et mle, M99 04l DBEes. Hum. Retrovirus, 191-197,
Poli et % 19?8 éDroc. NatlIln %%d.a gi. |§7:7§2-784 I;S()(ljlfalg%.al., ]1?8 ,rﬁlN,tAS 86&2365- 368 (HIV and
opportunistic me tions resu mgn?ro Rf) Arhaceutica gor%porbﬁcd‘éo AP CEN BBk the activity
or inhibit the e@eprotisetiomdiicarsieidyckimes, inBamdingcrNbowe hidsedre beneficiitiserapeutics. Many
small-molecje. b days eanstaled anahilly RsrAl nRreealammalan diseases
implicated by TNF-a (for a review, see 1_0\_Ne, 1998 Exp, Opin. Ther. Patents 8:1309-1332). One such
class of moledURIECRBSHIS R RmERIIHEMy Rfenesig ddrpepnumiBY BRdism@atant No.
6,020,358. 23{0QRl he wrepadAliproBRehaalestion S arsaiig o af _hhargassuiical compound is
compltlaﬁggiven that a change in soligl form may affect a variety of physical and chemical properties,

which rfidy prBURBHERRE BY A0 ARRETT BrSEALSThY! A RTAROR IS A Sherifdadailability,
among otheracoporgmirpbanimadedtioalcivodcierisiiastdrotiist. pharmaceutical solids include
crystalline solj nd amotphous 30solids. Amo [;}l%?[g.{s solids are characterized by.a lack of long-range
structural orozeﬁﬂ],%\ﬁhereas c?ry?é%gﬁ?r%eoggﬁrfsggge&aracteﬁrzoeél %ﬂ}’%ﬁﬁ%ﬁ%‘l lpr)n r?]c? ?gﬂﬁ?fhr(%%esired
class of phargsaceutiofesutidiclypelietgiopon s pegifie displicatidixaambspifoustsdiidssase sometimes

selected on (e Baetelne b AL RANEA Aol ARMR RN iRl apdde, may be desirable

for properties such as, eh.g.,cf’)hysmal or chemical
30 bone-resorption diseases; chronic obstructive pulmonary diseases; chronic pulmonary

inflammatory diseases; asthma; dermatitis; cystic fibrosis; septic shock; sepsis; endotoxic
shock; hemodynamic shock; sepsis syndrome; post ischemic reperfusion injury;
meningitis; psoriasis; fibrotic disease; cachexia; graft rejection; auto-immune disease;

rheumatoid spondylitis; arthritic conditions, such as rheumatoid arthritis and
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stability (see, e.g., S. R. Vippagunta et al., Adv. Drug. De/iv. Rev., (2001) 48:3-26; L. Yu, Adv, Drug.
Deliv. Rev., (2001) 48:27-42). [0010]Whether crystalline or amorphous, potential solid forms of a
pharmaceutical compound include single-component and multiple-component solids. 5
Single-comp&¥fe AtEAI@EEonsist essentially of the pharmaceutical compo@fd/Fithes4dptehce of other
compounds. Variety among single-component crystalline materials may potentially arise, e.g., from the

pﬂenomenO%Etlé@ﬁmmpéﬂ(ﬁélﬁpmﬁmdmﬁiEl%ﬁ@@?f@ﬁfﬁ%&é@ﬂﬂs?ﬁﬁﬂ@ﬁ%ﬁ?}swﬂél Eor a r;articular
pharmaceutical compound (see, e.g., S. R..Byrn et al., Solid State Chemistry of Drugs, (1999) SSC!,
West Lafayeflisf2i% Wi"fﬂ%@?&ﬂ%g Y LETi %WFGP@% Eﬁ(ﬁ’elfgle@f aybf/aﬂ’lglgﬁse of Ritonavir,

an HIV proteasgdphibiivhthandasfonridatechbas sofirgeBtinesapsuleAbuting years ater the
product was A%H%Peﬂa&he dnapigpated Q&%Mﬁ?%lﬁzaﬁ?e Mg ﬁoéﬂgﬁw&?!é{é"e‘?iﬁh in the
tated Effw ) ] fom t uriti )

formulation Hecessiated the withdrawal of the produc e marke a more cohsistent
formulation ctifid, Berdeucldpsd) semiBxR); Ghidlarburkarié84) [ 45@rd. Pietkbsardes. Dev., (2000)

4:413-417). [1984@1@ Honal, diversiy %%_”%gg P?&ﬂa%l?ﬂ?g%ﬂn%ee ﬁa’?&?@rﬁ ? gytical compound

may arise, e.g., from the possibility of multiple-omponent solids. Crystalline solids comprising two or

more ionic spEeiseRsyHsstebinhedsal@bsddiarg 3 Hardbbok bitmbrraiatel Rl Salts: Properties,
Selection angrbiee, Folizstahl and. €425, NaEnth 2(Yods z /2 002)1 Yoy 1 elnbelm). Additional types

of multiple-component salids that mayéjotentiall offer other property improvements for a

pharmaceutidP8ofhddifid ot LdiciHs e8f ihe Ridoacg e mipiiatedsesmitd devg-¢1¢6td ©8nd clathrates,
arr]long m)herﬁf&&e@; ?4@-:2"55-?471,3%@56]3@&&65@'&9. ,s?gg,%masz@irfm?a@%@ &Elgﬂm\ék&est
Lafayette). Moreover iple-compan rystal forms may. potentially be susceptible 25 to
polymorphisitl SUnaaih 4 Zﬁéﬁﬁ{h@%éﬁ%%ﬁém{asmﬁsg}ﬂm%w RRPH RO R Done
three-dimendibiiad @rystaling &rahddmentc. Tiel plepéd dtierofedlid-thrins js@f Brdriptpartance in the
development of fe.effective, stable an ble pharmaceutical co d,,[0012]Provided
herein are erﬁ%’om%éerﬁg%ﬁ%%@%? é?n@]é%%?%%eﬁ?%rmségo{% sée%lggg)grﬁ%%@rﬁ(? %%eprr{?ga](@};amed
(+)-2-[1 -(3-etivody Sint&tRO%oIIE By R P ernbt AP oyl evloy 1] «ih Saty BinTisibisdintibtine &, 3-dione

("Comppyind /"), yich¥ias/dis6 R Raisb.PARRKGRLION MO JO392 495 fleg Mar. 19, 2003 (issued
as U.S. Patent No. 6,962,940), as well as U.S. Provisional Ap%aﬂon Serial'Nos. 60/366,515, filed

Mar. 20, 20024865618 B4 50t Bdinairig, b3 9% PSR IARY SORrop-EANERITRON [0012a]In a

first aspect, the rresaat FVROLON 19feys, onanksnBesLYSEY A aidheapmpruptheltemnula (1):
which is enantiomeric I%%kg@ and which has an X-ray powder diffraction pattern comprising peaks at

about 10.1, T5%1ERE #9 9 degrees 20. [0012b]In a second aspect, the present invention refers
to a Form B ¢oystal formhePhampoeinitafchnipaubadghanduc blisck nandiameyioaliyhikiteband which has a

differentjal scanning calorimetry plot comprising a lothermic event wi W_‘an onset temperature of
cbout 150 IS Al e phe i S MY T Seaa i R

composition eowpristig thecidhyktaistbave of thenprmatwmtimbdiftion treat or prevent inflammatory
diseases implicated by TNF-u (for a review, see Lowe, 1998 Exp. Opin. Ther. Patents

8:1309-1332). One such class of molecules are the substituted phenethylsulfones
described in United .States Patent No. 6,020,358,

25 [009] The preparation and selection of a solid form of a pharmaceutical
compound is complex, given that a change in solid form may affect a variety of physical
and chemical properties, which may provide benefits or drawbacks in processing,
formulation, stability and bioavailability, among other important pharmaceutical
characteristics. Potential pharmaceutical solids include crystalline solids and amorphous

30 solids. Amorphous solids are characterized by a lack of long-range structural order,
whereas crystalline solids are characterized by structural periodicity. The desired class
of pharmaceutical solid depends upon the specific application; amorphous solids are
sometimes selected on the basis of, ¢.g., an enhanced dissolution profile, while

crystalline solids may be desirable for properties such as, e g., physical or chemical
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[0012d]In a fourth aspect, the present invention refers to the use of the crystal form according to the
present invention in the manufacture of a medicament for treating a disease selected from the group
consisting of viral diseases, genetic diseases, inflammatory diseases, allergic diseases, heart disease,
cancer and ati@ififiiHddiseases. [0012¢e]In a fifth aspect, the present inVEfiBHIEFEP4QY the use of
the crystal form or the pharmaceutical composition according to the present invention in the
manufacturgfiRymeeicamest Ronresaiing pseuasiaiv[004g] Aise describest heseimarg methods of
treating diseases and disorders utilizj n enantomer of a substituted phenethylsulfone compound
and pharma ‘é’uffé‘élf?/ H&Qﬁ%bfi%bl@@ﬂe@,%%%gg co-crystals, clathrates, prodrugs and polymorphs
thereof and[otattiods for Kedetbing thealkinelofamytopioes, anddtieispiddarssrsfin mammals. Also
described hareln are pharmaceulisal somnssiions comprising the il enanuomer.of
2-[1-(3-Eth63xy- -me oxyp(he%ylw- -methylsu onyf.nelfhy -4- acg{y a mmscﬁn?i%]me-i,%-dione and a
pharméceufivaily-acopptablcdadseonFargiesndisidiosctidpreimarentivel @amamidomeheof 2-1143
Ethowy-4-melhpyphenrt g meiyisvineY aibvhAaeramibaiseindaingd daling substantally

free of its (-) enantiomer. [0014] Also described herein is the (+) enantiomer of

241-(3-ethospa-patanidalipassy £)e2-frsvHips niferymargn of polregraiimo isbriedimaltiridione. This
compound %@lmmggmﬁm%@mﬁe&@@ﬁ% ardiaiherhanefis.as.compareghids racemate,
2-[1-(3-Ethoxy-4-methoxypheny1)-2-methylsulfonylethy1]-4- acetylaminoisoindoline-1,3-dione. [0015]
Further des&fbet Refiit i€ tHe %@&M&@%ﬁm QIZP]?-%SSCL West Lafayetie).
Ethoxy¢-methaxmienyd bPstieHndpafanpieiyl4-actidesrio ois diadetiner Ridodione dar treating or
preventing g* ases or (@)ﬁ?ershameliogtediby he in ibiion of TNF-a roduction in mammals. In
certain exa Eegfcﬁ?&s?r KRR OB A8 SR AU FAREE Br ARBHSE'EASAE. such
disorqlers ina:ﬂadﬁ;d:m@dmtnmdikmitmﬂ&dx, thamcensicipated imge ipithtiat hfritecmdeansobrbdf the head,
thyroid, ”eCkoF}é%rgh'{h {ﬁ‘é) S U8 m%%@é%ﬁ%%%&@%ﬁ&d& oPIROYRRNE AR pliing, colon,

sigmoid, recl,jtu , Stomach, prostate, breast, ovaries, kidney, liver, pancreas, brain, intestine, heart,

adrenal, substitzrreotscossiseniioptutmasawdbe deelopabirstiolt Herabbripedifit cancers that
can bg great@pgby,;;}i@smﬁ;gqge@re%my@jgjgf\gy@ﬂq na, malignant melanoma, malignant glioma,

leukemia and solid tumors. QQiB Also disclosed herein is the use of the§+) enantiomer of 2-[1-(3-
Ethoxy-4-mEtRbKypheny HySditinshiiareing rneys hiedotpiahinbkinad pha rhasnpssbiftine treatment
or preventiogppfpbeadtaisease, nelusingtuideibimited i Rpngestiyemaarbiailirercasdiamyopathy,
pulmonary edema, enclotoxin-mediated septic shock, acute vir ocarditis, cardiac allograft

P oeton. At e ST R e T TS BlAG Be CaH e 41€ RKBEK Shentiomer of
241-(3- Eth@®tprdrmeattcalyPlian Y i)p2:tivetSeleationwiet i kAP aBe Sttdrnand i€o i dBlkrexdt}8-dione WO
2009/1201 C 0 e is i i A inhibition of
PDEA Lor i e B B O et or
prevent viramgenegatipfioehieratisy, rversic imppacmsinihiohe Riseaesticlavpraed stich diseases

ir!clude, but Q‘[?tﬂ&‘e@lﬁ@ﬁ_&@f Y h?@rﬁ?&“% R r@@iﬁ%%@l@’aﬁiﬁgiﬁﬁfr@@] q;ggﬁ%;oﬁgggwe-resorption
diseases; chronic obstructive pulmonary diseases; chronic ulmonar?}/ inflammatory diseases;
dermatitis; i%ﬁﬁa@rﬁsﬁ%%&s%@m%g ) S&Stle ¥fStk; sepsis: endotoxic
shock; hemodgnats Ineskveensaigigysdanenpasirsthicioind ens fusiandnjuby, sneepigiés; psoriasis;
fibrotic gisease; [:ache?lia; gra{t rejection inclu in%%raﬁ versus host disease; aut?-.immune disease;
rheumatoid OB G R RS R & B A RS B ST S P B S S S b B itis:
osteoporosisid@rotuibreishasssidogrativetvitisrantamenatdiye pospetatise afepindUibiple sclérosis;
systemic '“gétéa‘?% 5%%%0%%5%90&%%%19999%5&!%%%& ENILD IGRIOS Y Fadiation damage;
asthma; and hyperoxic alveolar injury. 8] In yet another example, the stereomerically pure (+)
enantiomer ghqmaceutical compound.

15[1-(3-Ethquy14imethoxpphigayvd kaeheidswipmetiiyibdracslylamrinciseiadal sy 8r gione is also
useful in the treatment or prevention of microbial infections or the symptoms of microbial infections

includinl, bGCRBCHRAERe oAl A drifectid L 3rathgp idraatboreRisli bz -mycobacterial infection, and
opportunistignigfectionsieatiting - ey lHMn 2RI $ 0 deser ibedhpoaii &) phaichacautical
compositions.and singl it dosage far. ising. the (+) enantiomer of 2-[1-(3-Ethoxy-4-
rethoy e e ST o L SR B e L Aer s A butcally
acceptable palymaepldOpredwisashiy i abesyislatiataipp)ieattbs Hedbdolaep@5i66,515, filed

Mar, 20, 2002 and 60/438,450, filed Jan. 7. 2003,
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25[0020] In a separate example, it is described the (+) enantiomer of 2-[1
-(3-Ethoxy-4-metboxyphenyl)-2-methylsulfonylethyl]-4-acetylaminoisoindolinel1,3-dione. [0021] In a
further example, it is described a method of producing the stereomerically pure (+) enantiomer of
241-(3-Ethoxy-4-metho L BEARY. SELREMNIENEH N thy(]-4-acetylaminoisoindoline-1,3-dione which
comprisesoeanigcting 1#3aHihoxypd-meaiborxphenyh)d: ratanesutiopy kethylaming withia chiral
amino acigo%ng) c%n tilggﬂth product of the first step with

N-(1,3-Dioxo¥pl,%Iz ﬁ1yd)r0|soab nzofuran-4-yl)-acetamide. In a related embodiment the invention
encompasses a chiral salt of 1-(3-Ethoxy-4-methoxy-pheny1)-2-methanesulfonyl-ethylamine. WO
2009/120167PCT/US2008/0040271 [0022] Examples herein provide solid forms comprising the
compound chemically named 13(3-ethoxy-4-methoxyphenyl)-2-methylsuIfonylethyl]-4-
acetylarninoisoindoline-1,3tdioge ("Campound A"). Compound A can be synthesized or obtained

143

according to any method,a
including the mex hed, in the Examples below. Compound A can also be prepared according
to the methods des¢tibed,in u,&ﬁatent No. 6,962,940, issued November 8, 2005. [0023] In certain
examples, the<sglieforms are singi’e-component crystal forms of Compound A In certain examples, the
solid forms are naultiple-component 10crystal forms, including, but not limited to, co-crystals and/or
solvates (including hydrates) comprising Compound A. In other examples, the solid forms are
single-component amorphous forms of Compound A. In other examples, the solid forms are
multiple-cBmgbHerramsipielly rirmspivichshtitrending xobedimitétiabjoampivarticutaritienry, certain
novel soligdmeasapeavided fesein havg @@gtigég@@@@iyantageous 15physical and/or chemical properties
making th m%sl}eful, e.g. for maguufactur'n , formulation_and/or storage, while also

g, processing,
possessing particularly advaitAgesihi 8?8%%?8‘6‘31%%‘5fegfféﬁ°a§ﬁ8?& B il e dhdi/or
biological @eotivitpd[G0RA I paticular examples, solid forms provided herein include solid forms
comprising Compound A, including, but not limited to, single-component and 20multiple-component
solid forms comprising Compound A In certain examples, solid forms provided herein include
polymorphs, solvates (includi"g hydrates) and co-crystals comprising Compound A. Certain examples
herein provide methods of fhaki g,?égolating and/or characterizing the solid forms provided herein.
[0025]The solid fotins proyi ereiri-are useful as active pharmaceutical 25ingredients for the
preparation of for, foRs _far.use in patients. Thus, examples herein encompass the use of these
solid forms as a Nprédu t=Certain examples provide solid forms useful in making final dosage
forms with improved, propertiés, eg., powder flow properties, compaction properties, tableting
properties, stabﬁl]tf/ properties, and excipient compatibility properties, among others, that are needed
30for manufactuﬁng, processing, foimulation and/or storage of final drug products. Certain examples
herein proviehd prrsasizeecticdl compositidnsdonplisiengridinglesogrrgoms et e pfstabfigrmising
multiple-campangaheeysial oM 2-3iR0 lergampeasniiamarheus form and/or a multiple-component
amorphois form comprising Compound A and a pharmaceutically acceptable diluent, excipient or

carrier. ThE'S8fid forms'and B iARCErud protficts FRsRntel rfliniard VSR PRIFBICSHISR, for the
treatmente@nevetitio noompniduaide mrentidbdiseabe srandatdiserters provided herein. [0026]Certain

examples[&ﬁrﬁi? providg @%DRQSaéﬁ%mgtmeﬁ&légtfg{%ion refers to the use of the crystal form

according to the present invention in the manufacture of a medicament for treating a disease

selected from the group consisting of viral diseases, genetic diseases, inflammatory diseases,
allergic diseases, heart disease, cancer and autoimmune diseases.

[0012¢] In a fifth aspect, the present invention refers to the use of the crystal form or the
pharmaceutical composition according to the present invention in the manufacture of a

medicament for treating psoriasis.



provided herein for treating, preventing or managing diseases or disorders ameliorated 5by the
inhibition of TNF-a production in mammals, such as HIV; hepatitis; adult respiratory distress syndrome;
bone resorption diseases; chronic obstructive pulmonary diseases; chronic pulmonary inflammatory
diseases; asthma; dermatitis; cystic fibrosis; septic shock; sepsis; endotoxic shock; hemodynamic
shock; sepsis syndrome; post ischemic reperfusion injury; meningitis; psoriasis; fibrotic disease;
cachexia; graft 10rejection; auto immune disease; rheumatoid spondylitis; arthritic conditions, such as
psoriatic arthrrdélig 8{ eumatoid a_rth'ritis 'a‘nd'osteoarthriti's; osteoporosis; Crohn's disease; ulcerative
colitis; inflam { bolve Peisebathasiitiptanstieds sist ayine diicdsgpusdefistiiesmatosus; cutaneous lupus
erythematosusjlpritimenanysanceiddsisibhtuiad epeosyt viadiatien-dapiade sagthma; and hyperoxic
alveolar injur .hSuch 9&?95 ers ggrgglgisn(ﬁlua e, 1115%ut are not limited to, cancers, including, but not
limited to canter of the head “thyroid, neck: eye Skt sty 1ot 2HEB5RaBEA™ E#e8 bone, blood,
hone marrowphlyggdiothesigfirid rebtulnfstomadhg phestate b sestirevarieshiidneyudiver, pancreas,
brain, intestine, heart, a%ﬁsnal, subcutaneous tissue, lymph nodes, heart, and combinations thereof.

sSpecific cancBHEHTEE L 18 HESRa R RIS A Ao SrE HRIBI RS A PBTRAIIBRant melanoma,
malignant gliéma&nkstikermibid seli furmpiénistbexigincred ahpletyiestoasktsing the solid foiins
provided hereinti clude.the educﬂi n,or avoidance of certain adverse effects. [0027] Certain examples
herein providéfethods ot t Syt g%&?ﬁ*& £8P O SRRt REeRTarP A e TR B iSO Rt heart
disease, includirtge butenettimmite df 250 Cefifestivertetiantfsikirg)-cardiomyopathy, pulmonary edema,

endotoxin-madiatodaepiis.shask- acusial mynsarriis. cardiec alografh ejestion, and myocardial

infarction. [0028] Certain examples herein provide methods of using the solid forms provided herein to
treat disease§BF 4B ters ameliorated by the inhibition of PDE4. For 30example, the solid forms

rovied hrtoury bl el R e ey e S

autoimmune gise?ges. E:éa pies 0 sucgdis%ﬁfs inc , but'are not ( _

respiratory distress Sy BRSBTS ket S oRSHiRtV e plifonARE diseases;
chronic pulmenmpeindamabtory diseases:esadalitisnd oM BRo beRkin diseaseaalopigdermatitis;
cystic WO 2009/120167PCMS2008/004021 fibrosis; septic shack; sepsis; endotoxic shock;
hemodynami?:%?‘nrg%i?;’ ge%pfs%sws%%ﬁ%é g;iegg(])%)ﬂr cﬁrgfiﬁgﬁé%éﬁfﬁqgﬂ“lﬁﬁf ,I]ﬁﬁ“éningitis; psoriasis; fibrotic
disease; cactiesiglagrafisejedobreihdutiimg.graft versus host disease; auto-immune disease;
rheumatoid spgpdylitis; arthritic rg;?%lgq]itions_; %uch as rheumatoid arthritis and osteoarthritis;
osteoporosis; Crohn's disease: ticerative coMtis HHARiMABKIBIREIdre45Es: multiple sclerosis;
systemic lupde&Rintanshesrrbeshnematidaeseny rbrbstrrc¢Ein)imieprdsiincadiatiomdamage;
asthma; and hyperaiig aivaelaniniueis-{002% GRERIB-XAMPIERASIEINAIRYIde Isihags of using the

solid forms provided herein in the treatment or prevention of microbial infections or the symptoms of
10microbial inFERARSHLTAETORTTERIbUR SeTtaimeteenidcsh it disatriefe ctidndssithegadinfiections, malaria,
mycobacteriabinfeddamncariddppertinistic Miectionsressingéon Hhqk09301Raicyarexamples
herein providcian u%tglodgu?fn léﬂﬂ%ig‘f g%gd f&rg}s&%r%/;ge% her_g{in in the treatment or prevention of
diseases incIud“mg: &éona&s; psoriatic arr’t%ritls; relfatord 4 Hﬁ’ﬁ& %ﬁoﬁlﬁ@cﬁﬂﬁ%&é@%rcoid; giant
cell arteritis; Peniagon'shdgramigdlnodiitaris nlishew. plapyss kampiewrptaesis:, Beheeks disease;
lupus; hepatiig dieltiz-mi08UeAA dIRRS 98P (R IREl A MAloL depression): Interstitial cystis

subcutaneous tissue, lymph nodes, heart, and combinations thereof. Specific cancers that

can be treated by this method are multiple myeloma, malignant melanoma, malignant

glioma, leukemia and solid twmors.

[0016] Also disciosed herein is the use of the (-!-)Venantiamer of 2-[1-(3-
Ethoxy-4-methoxyphenyl)-2-methylsulfonylethyll-4-acetviaminoisoindoline- 1 ,S3-dione

in the treatment or prevention of heart disease, including, but not limited to congestive
heart failure, cardiomyopathy, pulmonary edema, endotoxin-mediated septic shock,.acuie
viral myocarditis, cardiac aliograft rejection, and myocardial infarction.

{0017} Further disclosed herein is the use of the {+) enantiomer of 2-[1-(3-
Ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl]-4-acetylaminoisoindoline-1 ,3-dione
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vulvodynia; prostatitis; osteoarthritis; diffuse large B cell lymphoma; polymysoitis; dermatomyositis;
inclusiuon body myositis; erosive osteoarthritis; interstitial cystitis; hepatitis; endometriosis;
radiculopathy"wand oderma gangrenosum. 20[0031]Certain examples herein provide pharmaceutical
compositions aﬁ&ﬁglgrz{gzpéédnit dosage forms comprising one or more solid forrEPBEYéEherein. 3.1.
BRIEF DESCIRIPTION OF THE FIGURES [0032]FIG. | provides a representative X-ray Powder

Diffraction ("¥RREX"jipatieyorafi fodersankTompbbnchAinkBIR0RBIF D4 Pryides A ke Rresentative
Differential Sggnn{;ggdg:ﬁa{lgrimet SIDS%? lot %%Form A of Compound A. [0034]F,I§. 3 provides a
representative Thermar Gravimetr & A Kféf’gd( CRIBISESFELHR BB EBMBEBUALA. [0035]FIG. 4

ravi
provides a regresentafliveynamitid/apornSorphon (DY & piet. Dxahiphrmv AsaftGamnesnd A.
[0036]FIG. 5.provid representatijve. attern of Form B of Compound A. [0037]FIG. 6
provides a rezgfgusaeeﬁetb}tﬁ%e I‘_'q)%? lﬁg?gg{fg Fﬁrﬁ%@%‘ﬁﬁ%‘éﬂﬁé&ﬂ? o Wgcss YR rche,
2009/120167RCTF/es82008 064624 [OOSSIRIGIRPreVItES aiecp isentatved@Aptebaiform B of

Compound A {AR3RIG S praddes AR SRR R L PIoLAL a2 of CompoundA. [0040JFIC.

9 provides a representative XRPD pattern of Form C of Compound Kogtﬁ ﬁrﬂ)ﬁ 16 provides a
representativébssis pibtiofsknserof:ConsvtadrckobaidiGanic shovidesmisepnésentative TGA plot

of Form C of LZomparing A [PR43)Ek : prQvides.a ' lo { f Compound
A. [0044]FIGI.%L3 provideség represeﬁﬁtggﬁe XRF%%%a tsz)?r{%z‘%%?rﬁ{% %gecsfig%rﬁg%%éf%?%éi 0045]FIG. 14

provides a reSIEER R & piby SRR IS TS A eimmRNGtelF Ghermgaidides a
represenativg.Ji3Aiplo ek R mbRiRlEomRouRd uIPAGA EHE- 46 Rrovides Akgpresentative DVS plot

of Form D of Compound A. , . .. , .
osteoporosis; Crohn’s disease; ulcerative colitis; inflammatory-bowel disease; multiple

sclerosis; systemic tupus erythrematosus; erythema nodosum leprosum (ENL) in leprosy;
radiation damage; asthma; and hyperoxic alveolar injury.
[0018] In yet another example, the stereomerically pure (+) enantiomer of 2-

15 [1-(3-Ethoxy-4-methoxyphenyl)-2-methylsulforylethyl]-4-acetylaminoisoindoline-1,3-
dione is also useful ir{ the treatment or prevention of microbial infections or. the
symptoms of microbial infections including, but not limited to, bacterial infections,
fungal infections, malaria, mycobacterial infection, and opportunistic infections resulting
from HIV.

20 [0019] Also described herein are pharmaceutical compositions and
single unit dosage forms comprising the (+) enantiomer of 2-[1-(3-Ethoxy-4-
methoxyphenyl)-2-methyisulfonylethyl]4-acetylaminoisoindoline-1,3-dione and
pharmaceutically acceptable polymorphs, prodrugs, hydrates, clathrates, and solvates
thereof.

25 [0020] In a separate example, it is described the (+) enantiomer
of 2-[1-(3-Ethoxy-4-methoxyphenyl}-2-methylsulfonylethyl]-4-acetylaminoisoindoiine-
1,3-dione.

[06021] In a further example, it is described a method of
producing the stereomerically pure (+) enantiomer of 2-[1-(3-Ethoxy-4-methoxyphenyl)-

30 2-methylsulfonylethyl]-4-acetvlaminoisoindoline-1,3-dione which comprises contacting
1-(3-Ethoxy-4-methoxy-phenyl)-2-methanesulfonyl-ethylamine with a chiral amino acid
and contacting the product of the first step with N-(1,3-Dioxo-1,3-dihydro-
isobenzofuran-4-yi)-acetamide. In a related embodiment the invention encompasses a

chiral salt of 1-(3-Ethoxy-4-methoxy-phenyl)-2-methanesulfonyl-ethylamine.
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[0048]FIG. 17 provides a representative XRPD pattern of Form E of Compound A. 15[0049]FIG. 18
provides a representative DSC plot of Form E of Compound A. [0050]FIG. 19 provides a
representativ%ggﬁgpll% of Form E of Compound A. [0051]FIG. 20 provideg a representative DVS plot
of Form E of Compoundl A. [0052]FIG. 21 provides a representative XRP[})%{%‘e&%ﬁ%jp&i&% F of
Compound A. 20[0053]FIG. 22 provides a representative DSC plot of Form F of Compound A.
[0054]FIG. 2887aVidésanpipresentativedd @Adiotof Bormskhof€ompound A. [0055]FIG. 24 provides a

representativ&%é%lq%%ggﬁﬁ%qt ég%ggy_g%}gg}%@g%%i é%/i%;e}%a‘[,e&ﬁﬁj%qtative XRPD of
: p

Form G of Compound A 6 provides a representative D ot of Fo of Compound A.

25[0058]F|G?»27Yé¢6\mé‘§'@¢@b¢é§éhtéwe (FEampiotst A3k CrefCoipcan by [0BSWEIG: 28
provides a reprasenative BMS Il of FRSTLGH2EGmABUdALIROSRIFIG 129.ystiates 2 preparation

of the (+) enantiomer of 2-[1-(3-Ethoxy- o
4-methokyph@ﬁ%}‘-—?—ﬁ?@?ﬁylW?@?ﬁ?ﬂmﬂﬁ@é@éﬁﬂmwimw@wdﬁ& [6RETIFUG! 40 illustrates
the effect of @Q@B@%A&%B%&éﬁ&iﬂ%&g Mewarhiliadeinthe ungs phiepnssiousiesgts. [0062]FIG.

31 illustrates the percent change in epidermal thickness among all 15 subjects at Day 29 in a clinical
study evaluatifg e HImpateEtasiP patients with severe plaque-type psoriasis. WO

2009712016 ICRIEA00BHAUNZHIOOESIEG S Iustaies e chinge i mean NOS, (normalzed ©

hARP) in biopsy specimens of lesional skin at %}Ey 3§ in & cimic studc)%valua ing compoun

patients with SEFErEHIRGle-thperpéSrrasiarqovddrensmikastrates the percentage change in total
Psoriasl$ Areanandlf68eyernitiutine b (P AS istedaameny exhluable patianis frerdwmseline at Day 29 in
a clinical stu valuating Campound A in patients with severe plaque-type psoriasis. 12.
DEFINITIONC‘Eg, L%]ﬁ?s‘g Eéﬁ%?&%?%ﬁofgﬁnAcﬁnﬁ%&’ﬁmPé?éré% Siishiosme rsal g qponent
2-[1-(3-ethoxgrapaptetioiopphehtkpsnethy s ulfomdetny s Arcetyddoninoi soindoline-1,3-

are multiple-component amorphous forms. Without intending to be limited by any
particular theory, certain novel solid forms provided herein have particular advantageous
15 physical and/or chemical properties making them useful, e.g., for manufacturing,
processing, formulation and/or storage, while also possessiﬁg particularly advantageous
biological properties, such as, e.g., bioavailability and/or biological activity.
[0024]  In particular exampies, solid forms provided herein include solid
forms comprising Compound A, including, but not limited to, single-component and
20 muitiple-component solid forms comprising Compound A. In certain examples,
solid forms provided herein include polymorphs, solvaies (including hydrates) and co-
crystals comprising Compound A. Certain examples herein provide methods of
making, isolating and/or characterizing the solid forms provided herein.
[0025] The solid forms provided herein are useful as active phamaceutical
25 ingredients for the preparation of formulations for use'in patieats. Thus, examples
herein encompass the use of these solid forms as a final drug product. Certain
examples provide solid forms useful in making final dosage forms with improved
properties, e.g., powder flow properties, compaction properties, tableting properties,
stability properties, and excipient compatibility properties, among others, that are needed
30 for manufacturing, processing, formulation and/or storage of final drug products.
Certain examples herein provide pharmaceutical compositions comprising a single-
component crystal form, a multiple-component crystal form, a single-component
amorphous form and/or a multiple-component amorphous form comprising Compound A

and a pharmaceutically acceptable diluent, excipient or carrier. The solid forms and the
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10 dione which comes off of an HPLC column at about 25.4 minutes when that column is a 150 mm x
4.6 mm Ultron Chiral ES-OVS chiral HPLC column (Agilent Technology), the eluent is 15:85 ethanol:
20 mM KI-12%42%B%)3) , and the observation wavelength is 240 rim. The 1H NMR spectrum of
Compound A Is substantially as follows: 6(CDC13); 1.47 (t, 3H); 2.26 (s, 3IE|§;T§.I§2?M(§'? 03! 3.68-3.75
(dd, 1F1); 3.85 (s, 3H); 4.07-4.15 (q, 152H); 4.51-4.61 (dd, 1H); 5.84-5.90 (dd, 1H); 6.82-8.77 (m, 6H);
9.46 (s, 1H). ihd dBE€ NMRCsTEotdRd bECompausaflh fsridastanialyas feloxes: GHRMSQHI6); 14.66;
24.92; 41.61; , a9l 64,91; 4:112.40: 115.10; 118.20; 120.28; 124.94; 129.22;
131.02; 1368;}%11%%%%1%%108%2%8%2%%& %}g%%%% SPL%@VﬁEd 1%5%@. Compound A dissolved in methanol
rotates planelBetadizeEClighiniextiveies hetteactioni ROIROBAIMEHO UL Reigdimiied by theory, Compound A
is believed t zai : - . ) . .
(3-eth0xy-4-0rr%%%1§or>§§ %r%faeﬁlfxf?ﬁﬁ?@ﬁyf?ﬁﬁ%ﬁﬁétﬁw I-lggler@lglrsrﬁ%sglss%ﬁr%soc]f%%{ﬁ??eg %ﬁgﬁ which has
the following @Yrﬁ@tﬂ?g‘;oltWQMW%QW@Timgmmmaﬁd@W;]Awééd héukin, the term -
“patient’refeseso-admagiials BptRMRNALNTAR OREIAS ISR erein e e, pharmaceutcally
y

acceptable salts” refer to salts = prepared from pharmaceutically acceptable ROR-tOXIC acids or bases
including ino@éﬁ?ﬁé&%‘éﬁ&%&%@éﬁ@a&?ﬁéﬁﬁﬁmﬁm.dE’(m@g']fi!ss@séd Hexein;and unless
otherwise inchegiedhdia: titis Rthidg-raeans RASHYRINE Ahgcompavad hakcag aydrolyze, oxidize,

or otherwise react under hiological conditions (in vitro or in vivo) to provide the compound. Examples -
of prodrugs iINGILAE. BEPArEHB it 1o Be abvuiasiio Hhethb Sines s redsipaumaia that 10include
biohydrotyzabigtrioietiessuchuas biehyerolyzable@rpeasyhiehydiohzable asigrsubioftydrolyzable
carbamates, bsigrytgcr%allléerggrborga s, .biohydrolyzable ureides, and bi_ohé?rolyzable phosphate
analogues. Prodiogs aah bpicaity b b A BEr g RS ShRTHRHG PO IFRRAEsS: SUehnas dissaw:described by
1 Burger 's Mddivitiat Chigisistdyazmoh Drygpddstdisesys; IMRHAB, s0dH98 2 (Manfrgddas Wolff ed., 5th ed.

1995). 15[00 erel ess gtherwise indicated, the terms "bighydrolyzable amide,"
"biohydrolyzéz'b e gﬁg&%liﬁﬂ%%gz%%é c rh%nrlﬁla 8%"8%??&%?’y%8?£8§%&ﬁe‘? BEYdrolyzable
ureide," "bioHydisipzdlsrsashosiihare 2pddumandmideskstejucarSactadisocasrhohater weide, or
phosphate, respectivalyingla eompaund;thalgither; s nat interfere with the biplogical activity of
the compound 20 but cé_n confer upon 'Erllat com%o&ﬁjgog(%\%ﬁ%%%gﬁgcg}gpéhrﬁggaﬁir %ﬁ%glgtjch as
uptake, durafi5ffofHetbi 8t hctepbague)dhasiohsgicdtipddaetverbutisvcbmeerteldrin vivo to the

biologically agiivekpmpepdidaanpasefdighydr @V&@Q&ﬁﬁ{gﬁj@&lygﬁm@&%@a{éﬁ limited to, lower

alkyl esters, alkoxyacyloxy esters, alkyl acylamino alkyl esters, and choline esters. Examples of

e
biohydrolyzaPls SR SE T2 h RGP B fisiHe d b Retes s sombintienacid amides,
alkoxyacyl artiicres{.afipkeiitylemieoatiylcatben-amide st xample s-obhiaydrahaahle carbamates
incIudeQBut ai{]%%%taﬂﬁni;tg antgmlov&eatiiall%la ii(g}gs,lgﬁgstituted etrﬁ%enediamines, aminoacids,
hydroxyalkylamines, eterocycﬁk ananne%éroaro ati f’g}lﬁiﬁggf tﬁfﬂ%gthg“r Giies. [0071]As used
herein and untessdthenstiselindicatadsdlie e wsteteamercallicid8-pre ecdig@nsa composition that

comprises ongstereisemerof 21¢9mpernd and is substantially free of other stereoisomers of that
~compound. For example, a stereomerically pure composition of a compound having one chiral center
will be substdRtAly freeBitissopirsditecenantiomeribbdhefcampoindidrstarcomerically pure
composition gfeviceERauRthaMng Awe shirakcaniers Wi be sibstantialy free of other W«
2009/120167PCT/US2008/004021 diastereomers of the compound. A typlca?f’stereomerlca ly pure
compound cofBRSES Yt RUN BT SBYS BN RIIP eR e dtare sivdntminfibéascinpound and

less than abaup@O%hday, weightiedlather SEROisemersiRidhe c9mRAKNd RIS Rrgfgrably greater than
about 90% byn\{sé%i:gggof one stereoisomer of the compound and less than about 10%

[0028]  Certain examples herein provide methods of using the solid forms

provided herein to treat diseases or disorders ameliorated by the inhibition of PDE4. For
30 exampile, the solid forms provided herein may be useful to treat or prevemnt viral, genetic,

inflammatory, allergic, and autoimmune diseases. Examples of such diseases inchade,

but are not limited to: HIV; hepatitis; adult respiratory distress syndrome;

bone-resorption diseases; chronic obstructive pulmonary diseases; chronic pulmonary

inflammatory diseases; dermatitis; inflammatory skin disease; atopic dermatitis; cvstic
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5by weight of the other stereoisomers of the compound, even more preferably greater than about 95%
by weight of one stereocisomer of the compound and less than about 5% by weight of the other
stereoisomerw ;Q‘% Egmgound, and most preferably greater than about 97% 3%/ weight of one
stereoisomer of the compound and less than about 3% by weight of the oth&r Hertiti&sHiers of the
compound. 10[0072]As used herein and unless otherwise indicated, the term "enantiomerically pure”
means a steréormssicalyipsiieckompositadoosacsgobach baviagieRBRird centondaRE3]As used
herein, term "aocéyclasrc e 5‘;‘;9]%'[5; 'né:lléjd%s, butmisnrfgt.ltlmited to aﬁgointe ,tinal,.renal anq hegatic
toxicities, leuRopenia. INCreases In blesding fimes (Ifuéjﬁco’?%%%f, t P%%&Wﬁ?péﬁ‘?g?’&ﬁcg&? longation of
gestation, naogectjaromitininseranclencehdbaitbeniautizziness: ralageniabyaera-pyramidal
symptoms, al cti‘t; b jotoxjcity.including cardiovascular disturbances, inflammation, male sexual
dysfunction, aslcﬁ% g%?/nas%?ﬂé%%a%% |§g§ogg%/{gn9ré %e&d[é g_ﬁ% eaf%%r "B AR RTIERH Ekicities” includes but
is not limited estepmxtrisianarime stisdestc afatiotisamdigsositasnTheryesowiialistdaxisitingldncludes but
is not limited . It ' rosi chranic interstitial hritis. [0074]As used
herein and ué%%%%ﬁﬁ%i%icat%%%@éﬁ%gé}% ugeg%(%oas%icgegapvsénrgige% tlél'x% Yteducing or
avoiding advétdiadreganagse ar e raei briberofiee vselasrinyuf one or more adverse effects as defined
herein. [0075tskuld-be,pased that ilfe;lgﬁr&&igedr]irlse%e(ﬁ)sa&%ige%e%% ija depicted 25structure and a

name given that structure, the depicted structure Is to be accord é%&?ght. In addition, if the

stereochemidtF'BFsd SRRt BERBRABOSPEEY IR mistthiadintredpwity, for exaptpts dold or

dashed ines nthe i GiifeerRhPRItian el the: %tsugﬁdr@d%pb*a@zé%qGB?@&%Q:@?@H@&W}H&&%QQ, all
rein and, unless otherwise specified, the terms "solid form' and

stereoisomers Olf it. [0076]%2, us dnl%(;e ; )

30related terfig PEfar i8R BRUEIRLITSRAEA RPAYTWSa6ARsaTeRsirealiedreraBiseous state. As
used herein e{ﬁd?slﬂmIessmtheﬁwmﬁﬂﬁggﬁ@geimg%@ﬁ;ggl&;g%}tﬁr}gerggﬁ%ﬁ%gms, when used herein
to refer to Compound. A, refer to a physical form comprising Compound A which is not predominantly
ina qulljid or E’é);fsgééjﬁfi%ﬁ.‘ébﬁé)ﬁfé%‘é% {/%%%Rﬁ?ifiﬁ‘é?%%%ﬁ% é’??ﬁ%ﬁ?é{f&gfﬂ%of In
particular emiytiatime nts: ifcrmisitmayvbeaikoquidrerystatsca d'sifgleceD mpoanent solid Jowmn
comprisigg g&%@&pggdﬁkg@@ﬂgﬁgne ggi_aéfly Lof Com %u}gd ehé: él,glcll,ﬂtgﬂe-. omlitpp ent' solid form
comprising Compound A corhprlse a S|gh|_|ca}|)f1t qugn |tsy of Gne of more Addnion Ef%aﬁé‘éies, such as -
ions and/or MBRIEsSSosThindEeass it forrioRdinskeding erdivpdrtice e mbedifents sdterystalline

multiple-com peﬂ%eyﬁﬁl,igmggmam&mﬁu@@%%%@@%@gﬁé QR QL mgre species

non-covalenct:%/ bonded at regular positions in the crystal’ Iple-component sdlid forms
comprising COTPETAE B GE Yyt SN EBNAteT (e X ORlarated) s intrititialatesiés; Compound A.
In particular embodimenisritiegdaemagelich{RERy COMRRSNGHCMRAUAckAn and related terms include

single- p nd 10multiple-component solid forms comprising Compound A. In particular
em bod?%é:nt??'ﬁgéf estb £{am§%§%8’r’ﬁ BB Rbagher riisrd qompridivnsiasié crystal forms

d forms compri
comprising Cengboumd desagndopheusriprivis gomprisingGotipaind Aroaraddnxiires thereof. [0077]As
used herein and unless otherwise specified, the term "crystalline” and 15related terms used herein,

when used to describe a cgmpo%ﬁmgtm@g@mmp@}@@ﬁqqﬁaﬁ% ;,Eﬁ@@ponent or product, unless
otherwise Spi@@%ﬂ mean ?§t the compound, substance, m T, material, component or
product is su ially cryé Hih&T8Y R AT N G Ay AR avisH DYEecday. (‘ReMington: The
Science and Praeticel 6hRharwtaCyma0drgdition, Lippincott, Williams and Wilkins, Baltimore, MD

(2005);5’{@@ ited Stat Iatarma opeia, 23'd ed,, 1843-1844 (1995). [0078]As used herein and
unless other ?s!‘}gy sipecifiedﬁﬁlz e c?)g%t?fi%eﬁ%g?ﬂve Bt canning Calotimetry

(“DDSC”) plot of Form A of Compound A.

[0034)] F1G. 3 provides a representative Thermal Gravimetric Analysis (*TGA™)
plot of Form A of Compound A. '

[0035] FIG. 4 provides a representative Dynamic Vapor Sorption (“DVS™) plot
30 of Form A of Compound A.

[0036] FIG. 5 provides a representative XRPD pattern of Form B of Compound
A.

{0037} FIG. 6 provides a representative DSC plot of Form B of Compound A.
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"crystalline forms" and related terms herein refer to solid forms that are crystalline. Crystal forms
include single-component crystal forms and multiple-component crystal forms, and include, but are not
limited to, polymorphs, solvates, hydrates, and/or other 25molecular complexes. In certain
embodiments¥8 ¥EiaH T m of a substance may be substantially free of SRR3R FAiRS and/or
other crystal forms. In certain embodiments, a crystal form of a substance may contain less than about

1%, 2%, 3% (g%, 6% R367 8% R0, SLred 5% ROVE R5%1 30063 Tbr40%,45% KT 50% of one

or more amorphous forms_and/or other crystal forms on a weight basis. In certain 30 embodiments, a

crystal form /% &libstanch el BEPIRAAEMEAFIAG ERE AT Bl bl MBI famesHBS diments, a

crystal form pf@ispbstanceBay fievadaut R9%6sHalivOX KR O 6HnBP Y8 FIFHCHT U oRR¥und1% or 90%
physically ang/or chemically pure. [0079]As used herein and unless otherwise specified, the terms
"polymorphs;”"polymorphic forms and related terms herein, refer to two or more crystal forms that
WO 2008/12p008TP CT/US2IR8/0pab2des ansistessamtallb Ofithe ddfoambidcenpoaidcyles, and/or
ions. Like dif crystal different polymarphs ave different physical properties such as,
e.g., melting eﬁa rature,lgr?gnat?(l)fp L(J)gilcc)?ﬁs é)(gﬁ%ﬁslfeyﬁa |§’gg§ﬁ%8\{8tr8gge?ﬁ%nstcgﬁg o?%rlgflao%‘al spectra, as
a result of théafAngemeritler ¢dmionivat erapkthentaiote dANS ot diviom € infthercppstal Blattice. The

diferences idgapical proprities s AGGLRhAIMARIsE PUATIRIGESHE b AT BgiAgs abilly.

compressibility and density (important in formulation and product manufacturing), and dissolution rate
(an importanf"factor in bioavailability). Differences in stability can result from changes in chemical

reactivity (e.goodiferentialaxidadiph aiehathahasdasaeerigrpiisspiys o capigyuwdhan comprised
of one 10pols)é€(ﬁr h than when comprised of another. polymorph) or mechanical changes (e.g., tablets

crumble on as a KINEtdaARF ISR BRISHHEAN CORVEROtS e olghaARX N hdre stable
polymorph) dobeth (e.g., tBldiets ghoviaaalyepasintane mvs slacaiitiaia 1o drealkgawia high
humidity). As a,result of s ility/dissqlution differences, in.the extreme,_case, same solid-state
transitions m (?y{}i%iult in Ii@df‘%@ﬁ%\f@ﬁéf 6??§ts?ﬁtea6¥ﬁe¥%€<ﬂ@ﬁ1neef?og§<ﬁ?y. eﬁgggﬂg’ﬁf) physical

properties mdy be important in processing (e.g., one polymorph might be more likely to form solvates

or mighf pe diffiguit to filter-ghd of | ies..andparticlesh ize distrjbution might
be diffe%gjnt Cbtg?v%zien po|y$§?pﬁg§§%g%%%ﬁs€§g§§%ﬁ’?n and%cﬁ %fgs %ﬁ%@%\?ﬁgin %lillé , the terms

"solvate" and #§¥olvated FifefdP prevdsstaemsasewruvsiistante offierncbrbfrempsivedtAThe terms

"hydrate" anggifsigrated” refer b gra0lvale WRRIRIRENEION § M GRIPPHSE S WatSSmRRldQrphs of
solvates" refers 1o the existence of more than one crystal form for a particular solvate compaosition.

Similarly, "p phs of Ayt b & PGS A SeESERRA RS RSTE T ah e E-pSEPTorRtRsr a

particular hydrate composition. The term 25"desolvated solvate,” as used herein, refers to a crystal

form of g,su e whic e prepared by removin olvent fro Ivate. [0081]As used
herein af’p]d uﬁgggsﬁotherwise séé)c?ﬁge‘ag e fgpr}rl? S%‘r%%?’&%ggﬁ%r%%%ﬁﬁgLps%%?’?%wpé’h‘égéated terms
used herein, [¥1&d that th&iSudstanecddcoamepreeattetipr ddut plotguidstionishiGosydestahtially crystalline

as determinagqas X-ray diffjactian:{n30padigilaly IR L9503 HBPLPHONR PGP ARG 2 disordered

solid form, i.e., a solid form lacking long range crystalline order. In certal ments, an

amorphous PR YF a subJiHACcES RERY eSS ERIRY YroB Rt D widFaam & s Siesnrnd And/or crystal
forms. In othesoambodimenpis;. a6 AHERRAUS SRIBHRIA SERRIMICE MR ER IRssManabout 1%,
2%, 3%,.4%, g‘y ]10%, 1%% 20%, 25%, 30%, 35%, 40%, 45% or 50% of one or WO
2000/120167BEFIS 2008 S 00Rt 15 BHFEFSITIRDAS MR Hrper GyREEomRAda weight
basis. In certHifis@inbodim&nts 28maivideshoeg ioemaia BUBHOCcE Maynlie ehysiapbyrand/or
chemically p certai % diments, an amorphous.form of a substanc 53 Z.? t 99%, 98%,
97%, 96%, 9 08;06,634%, 93%,6% %ﬁ@i%%? 8570”65y‘§13é%}8a3r%88?a&$é’r%‘%a f;elz fi .'%L‘Jh‘”‘y“

4-methoxyphenyl)-2-methylsulfonylethyl}-4-acetylaminoisoindoline-1,3-dione.

{0061} FIG. 30 illustrates the effect of Compound A on LPS-induced neutrophilia

30 in the lungs of conscious ferrets.
[0062] FIG. 31 illustrates the percent change in epidermal thickness among all 15
subjects at Day 29 in a clinical study evaluating Compound A in patients with severe

plaque-type psoriasis.
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5[0082]Techniques for characterizing crystal forms and amorphous forms include, but are not limited
to, thermal gravimetric analysis (TGA), differential scanning calorimetry (DSC), X-ray powder
diffractometry (XRPD), single-crystal X-ray diffractometry, vibrational spectroscopy, e.g., infrared (IR)
and Raman sSpecHEEsps/, solid-state and solution nuclear magnetic resoR&ACESEARIR}¥dectroscopy,
optical 10microscopy, hot stage optical microscopy, scanning electron microscopy (S EM), electron

crystallograppogsid quantiiave anpbysitsRaLtislensizm analy sdB A msfas L HERBRIYSIS, solubility
measurements, dissolution measurements, elemental analysis and Karl Fischer analysis.

CharacteristiPI0RY c8rpReshetdsiionalshia athanmii dy L iremiugy ssieaihhiueessdch as, but not
limited to, X-faygiffraction apeRauiar difkaaipnsitbincluding single-crystal diffraction and powder
diffraction. Technjques us f alyzing powder diffraction data include profile refinement, such as
Rictrels ot OBt whiorFHag b HREHCEE R A TR BT IS S AR it o St
phase insa sa@epidigdnerisipgINae thamaiiecsalicipb aase i femnietetids atdedyl Foimnalyzing powder
diffraction dat?irilglc(gpggdunit clell ind i% Wh'crg allows Snegéski lin %Othe {;\rt to determine unit cell

er

|
[+ ¢valuatin 8] O A 10 palie e pla - € PSOriasis, .

parameters from a sample compr%lng rys?al ine pow §§T S Bl herid ang Utiless otherwise

;" when used in connection with a numeric value or a

specified, the terms "about” and "approximatel
range of values which is pa¥idedPBEIAHA e a particular solid form, e.g., a specific temperature or

temperature [a0g8, such as; @@d Maliflasai0gRBRE Ar TdEhs thammaalievetalfeaings)25 e.g.,
melting, dehydration, desolyation or glass, transition eyents; ass change, such as, e.g., a mass
change as a faHCHOR BT TEAARRFAICFETE RUNRGIES 2 SORROS PGP LN i PARIBE 5., mass or
a percehlagedionavidak posiiarif stiah HBLE. golimanabissids RnoinRametespgectcoseapyser XRPD;
indicate that value or.ran f values.may, iate o, a5 exte tde reasonable to one of
ordinary skillt}rrgl%%k?énéﬁ%’\'/ i%nggfll%e%%ﬁﬁgg gf)i%zgpcarl icuTar gﬁﬁ%&?&f%f&a%%ﬁp%gérticuIar
embodimentghtrdugninis I 5B athaned: 2pphditiabely 4t wHeh uged tirethisarvriiertvaademiis s otherwise

specified, indigatghatAbernWRALICLAIHE- Q5 aDER A RS IRRY YR ML 620 W%, 10%,
9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1.5%, 1%, 0.5%, or 0.25% of the Trecited value or range of values.

- WO 2009/120 76873 M 3580661604837 {podiiktistdhdlbinthhd niesd bRl Spacified, a
sample pomprising g1 pagicdar elystatformoquamenpeasgomudhatis SsubstantipllyRuies” e.g.,

substantially free of other solid forms and/or of other chemical com oun%s: contains, in particular
embodimenté?%gssﬂqﬁﬁ%é’é B /&‘fgb}%’f?@%%%ﬁ oo,“?%,%gg/)o, o',%%%g/é: %é)"%l%
0.75%, 0.5%40.25%8AA30 394 faert.oni &4 Meight4f,dne.ob;rmofd othek . 20lidXboRsiandir of other

chemical comgguads, (0985J4 ecd ke e yaless QLieSe shecifiha sample,of gompositon

d
that is "substantl‘la%?yiree of 6ne ar more o&[her solid forms and/or o6ther chéemical compounds means

that the compbssiabedconmgtizng paateLpdamepdiodred hedit lesherahdiGettsout 25%, 20%, 15%, 10%,
9%, B06a( 6 (030, 126 DRREeATEH by Q1R ORARA A% BERCED) Rppisighef one or

more other solid forms and/or other chemical compounds. [0086]As used herein, and unless otherwise

specified, thelfesthexréapethguyrivgy Rrmsbiisvdivnyistay Yotmecsiaminaipingeinselidration of a

disease or 15disRrdehRn0ne ¢5iIMeiasymptems associated with the disease or disorder. In certain
embodiments, the terms refer to minimizing the spread or worsening of the disease or disorder

resulting from the administration of one or more prophylacti o therapeutic agents to a patient with
such a disease or disorder. In some embodiments, the t@ﬁ% refer to the administration of a compound
provided herein, with or without other additional 20active ageninafter the onset of symptoms of the
wise s‘chified, the terms "prevent,”

0 CH,
|

VR0
HaC
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"preventing” and "prevention" refer to the prevention of the onset, recurrence or spread of a disease or
disorder, or of one or more symptoms thereof. In certain.embodiments, the terms refer to the treatment
with or administration of a compound provided herein, 25with or without other additional active
compound, pAGEYHEHtset of symptoms, particularly to patients at risk &didE3484¢08%isorders
provided herein. The terms encompass the inhibition or reduction of a symptom of the particular
disease. Patjgnty with familialdeibtenyiaf adliseaspdncpartidelatamneandidagasitanpreventive regimens
in certain en‘hbodiments. In addition, patients who have a history of recurring symptoms are 30also
potential candititss for the prevention. In this regard, the term "prevention" may be interchangeably
used with théesdh “"prophyiacsicitheatmeht. {d0 8pAsnasedibaigin;cepthialeds btberuosalspecified, the
terms "manage,” " ing: "management’ refer to preventing, or slowing.the progression,
spread or v B B S B RS e o
2009/12016 APigSRuSFBesnd 4024 sensediciatidffests that a patient derives from a prophylactic and/or
therapeutic aggggido not restltdn g cire,of IRe.AISeRSR AL HsRIes: IS egRss S IeEm “managing”

encompasses treating a patient who had suffered from the particular disease in an attempt to prevent
or minimize thécF@liveAta srmawiddiaicanmobolres (uddire ifthenyitmieas saderwise specified, a

"therapeuticalygf{estivi MMt A RCAMPOVB kSR RIDAtsHFficiant 1o Rfpvidea therapeutic
benefit in the treatment or management of a disease or disorder, or tQ delay or minimize one or more
symptoms a§§?)q:ri‘é¥§6“\$\}ﬂﬂeﬂ$é“df§%3@%1Wlfﬁg6?d@?.”)&a{ﬁ’§?éﬁ’gdﬂﬁﬁllﬂ?]étﬁé8 IR tompound
means BN armeiriedithetapeuils agridisdenchal ibishyahinatior 1Ridés, oibRydhratapiés, which provides
a therapeutic bene{)il III;I Epeltre ¥men or mang%%naenlt of the disease oy d he term

T5,,DI0 I 1 Io

disorder.
"therapeuticaeﬁyt/eeffectl & amoun 'Cc%na’élﬁtceosmpa S anyg‘ﬁ%goeu% A fﬁ%p Q/lgs‘{ré)\%% 1‘fherapy, reduces

or avoids .squvidca,saod biada&@fxﬁbbaﬂ@mhdism&rgwem&ugs the tipicaibe btipefficedy of another
therapeutic agenr A0S URGAN SIS AL plessbErise, spedisd anaronyiastoaly

effective amou a compound IS an amount su ficient to prevent a disease or rder; or prevent

its recurrencend i RyAaexically eXfe vt i iriaricddm Youcemadhsdn ¥Abunt of therapeutic
agent, alone @piprombinationuith-Qtheragans WD Avises.a Rrerhylactic benefit in the

prevention of the disease. The term prophylactically 20 effective amount” can encompass an amount
that improves BYadiIP BrsBIf sideor é%‘?l%fgé%’%ﬁ@?ﬁéﬁﬁﬁyla@ﬁéﬁﬁéﬁ@béﬁ Bt rophylactic agent.
[0091]The terbicipamppsitientagmnsed herindsiniapdedddLncotpass! s-Rpdpes peamprising the
specified ingredients S.ﬁ‘” in %he Sa% cified an1§untts, if inéiicate , aF vixéell as an rodfuct which results,
directly or incﬁlﬁéigtﬁ?, O O MbISAtOR ar tra” g‘s’%g’c‘l’ﬁg ngr8diERtE fﬁse"%‘bé& ed"dhounts. By
"pharmaceuticatiyoacd ¢ptabilbeit i§)meantdhataterd idénthebiipignabactaitiesfithestdyepoanpatible with
the othgpingiedient f ' ' recipien reof, 4, DETAILED
DESCRITIN G R O T R B e Compound
A, which is ti&r30pR)oé aaigibraep DAl apsmis)d)-15- g issibheyt yobimdarpsysford iathy 11-4-

acetylaminoisgipgolinesioRrsions. substantishyriies ofits1 by Anantirmeras saleasinqugl methods of
using, and compositions Qomﬁrising, stereomerically pure Compound A and/or solid forms comprising

Compound &)L&g{:&éwq o b}ggbﬁle(m\;ém&rfdkoxyacyloxy esters, alkyl acylamino alkyl

esters, and choline esters. Examples of biohydrolyzable amides include, but are not

25  limited to, lower alkyl amides, a-amino acid amides, alkoxyacyl amides, and
alkylaminoalkylcarbonyl amides. Examples of biohydrolyzable carbamates include, but
are not limited to, lower alkylamines, substituted ethylenediamines, aminoacids,
hydroxyalkylamines, heterocyclic and heteroaromatic amines, and polyether amines.
[0671] As used herein and unless otherwise indicated, the term “stereomerically

30 pure” means a composition that comprises one stereoisomer of a compound and is
substantially free of other stereoisomers of that compound. For example, a
stereomerically pure compaosition of a compound having one chiral center will be
substantially free of the opposite enantiomer of the compound. A stereomerically pure

composition of a compound having two chiral centers will be substantially free of other
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WO 2009/1211167PCT/US2008/004021 encompasses the in vitro and in vivo use of Compound A,
and the incorporation of Compound A into pharmaceutical compositions and single unit dosage forms
useful in the treatment and prevention of a variety of diseases and disorders. Diseases and disorders
which are am¥EfAEHHYthe reduction of levels of INF-a or inhibition of SPERUSAESRENRNownN in the
art and are described herein. Specific methods of the invention reduce or avoid the adverse effects

associated WithscBRRUNEISHSEsSha A ipbi’@i&%:@&ﬂ%&ﬁﬂfﬁ&%ﬂ%ﬁr@fé&%ﬁg@@tion reduce or
avoid the adverse effects asso Qn/a ed with use of racemic 241-% -Ethoxy-4-methoxypheny1)-2-

ci
methylsulfon§TEHRF 112 2R ATSISETHUY I @1 SR e 60 96 SRRAHNARM &S Bfthe invention
include methgiis:0f dtedtingethped\ehiingetistanasaitdidisarsesennchstingrditabigt digiad to, solid

tumors, blood-borne tumgrs and.inflammatory diseases, [0094]Pharmaceutical and dosage forms of
the invention%,Lw fc O%Lcj)érgﬁ’rn%é ééhntp%u%n 3?%?%36 5 gﬁ%‘ffggﬁﬁ‘ﬁ@%’bﬁ Séadﬂgfﬁﬁ%%ﬁ&%rodrug,
clathrate§ solvateetght 6ihid catertbereat¢wiesr efitipartoplareedimentprefecarhpassatsotidiorms
comprising C . ihed j d in the methods of the i tion.
[0095]With0l?(t%%le@(r?gglyfgrrﬁe%d% l%?fr%é}r%, SI%I?Sg %ﬁé\%ﬁﬁ%ﬁ%ﬁ%ﬁﬁn@%,elsﬁct?b%]lrégogglé/ O%Fms comprising
Compound AveahtinhibetoriNF stepaisisiomiConeenpentily aadirse s mitséerhbrgroftthdhmvention relates
to a method of fahipisng, 20 ENFsRROHURIAL B SRNKSESHOHETIRY A FslGKRRIpY abnormal

TNF-a production with an effective amount of stereomerically pure Compound A or a pharmaceutically
acceptable pfédEhEo e SESRESORNATRTFHNISbR SREMNWEfate, or clatiu-ate thereof (wherein particular

embodimentggengpmpass £0liskorBiei £ RIEIRIY SoiRARL TR ASIJaRGHRf S daRihdRcaiRarticular
embodiment, the invention relates to a 25method of inhibiting TNF-a production which comprises

contacting a PHEMMEHEH ST ERTEItHE ABFoFATAPISemod A eRIERGHNA R ARe s VR LRGNt of
stereomericgliyfiire CompeunelA«tia pbanmabemsicaifycaccaplatde, prodiug: nskabadite, polymorph,
solvate, hydrate, ar clathrate thereof (wherein.particulay embodiments encompass solid forms
comprring GO A D PR O OCR I B e B (8 iinod of
treating, preventigg bromémayfirrsdliscmibpsodonelioeateticbstatienedustonvohlve)safifdidae,in a patient

which cosmprises gdunisRUNGa At Rnesd-alaal HEARRTLRLRARYAKRY B daR(Apeutically or

prophylactically effective amount of steredmerically pure Compound A or a pharmaceutically

acceptable plsdrdieradisynteslsopiistaimees inffanmasieonemate woral dysfunction, and

2009/12016 705 THdS2AABINRAERA Flatbrate thasaefiwhsreinnaticylanembedinentsansampass solid
forms comprisi?og Compound A as_described herein). En particular embodiments, diseases or

disorders anf&TIgFEHE B9 SRR ABIE Bin AN ECE B SBL RHO AR PR AR LR IR A ISHEN ot limited to:
HIV; hepatitishelddds ieapiratotindistressusiindialitionban pasiiarptiecrciteasesirbahr anigsgkstructive
pulmon%gy di&gz ses; chronic pulmonary inflammatory diseases; asthma; dermatitis; cystic fibrosis;
septic shock; sgpss;' endotoxic shock; hemodynamic shock; sepsis syndrome; post ischemic
reperfusion infliri#imeninghis vgsiasis, dildrotie Wistwseiseaoksxiad giafphejectibredacst@immune

disease; rheymainidapandyditis: atha{iia, cORABIORS: GHE AR RRUIIG AT LhesBRRiIdarthritis and

osteoarthritis; 10osteoporosis; Crohn's disease; ulcerative colitis; inflammatory bowel disease; multiple
sclerosis: sySherf¥atipLf eRRREMate ddeersp et defired Agrdmatosus; pulmonary sarcoidosis;

erythema noggstan leproskizhéERIb): HoleRrasyifradiation damadacashmanang:hpgroxic alveolar
injury. %%Ch disorders f?rther include, but are not limited.to, cancers, including, but not limited to

cancer ot the RS S AYFoTd SR VED MG UFHEG N e STRiSd BRISHHEGHE BhaSOBEA MDod, bone
marrow, lungweigion, Isigdddidns eCtunsisstontralispyastaterdoteastr ayairasn kit eyudives ipamcreas,
brain, intestine, heart, adrenal, subgutaneous tissue,. lymph nodes, heart, and combinations thereof
Specific can chelgéct t%f%t ,‘cvé%’%rért%g%gebé %fﬁf;orrﬁig S§8§%‘$§"‘m%ﬂf‘§%%§%?& r%%l%r%%ﬂgﬁ%n trrlﬁcétigﬁoma,
malignant gligrabtanieniiiednd eskanpasrorg aX0jeosariertiditembodiment of the invention relates to

a method of fepiRg or PreveRllng, CARESRANGIUAIRALBNL;0oL Njiack o, Selial lumay Ringdzhgre tumor,

leukemias, and in particular, multiple myeloma in a patient which comprises administering to a patient
in needdf sutdPiredemBhE: Pret Riidrrhitnay pethitsnnt efrdomvmaninime bnstd@cheesraty pure
Compound Asgiiea pRafp@REHICalY aeeePtadewise specified, the term “solid form™ and related

terms, when used herein to refer to Compound A, refer to a physical form comprising
Compound A which is not predominantly in a liquid or a gaseous state. Solid forms may

be crystalline, amorphous or mixtures thereof. In particular embodiments, solid forms
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25prodrug, metabolite, polymorph, solvate, hydrate, or clathrate thereof (wherein particular
embodiments encompass solid forms comprising Compound A as described herein); in particular
wherein the patient is a mammal. [0098]In another embodiment, the invention relates to a method of
inhibiting PDF4’HRFREEMprises contacting PDE4 in a cell (e.g. a mammEfdPegiFifie?dn 30effective
amount of stereomerically pure Compound A or a pharmaceutically acceptable prodrug, metabolite,
polymorph, sglyate jfayeh 3¢ s@lsClatrtate thesepbhshe rRindoRrickban s raRedimaptarnaompass solid
forms comprising Compound A as described herein). [0099]A further embodiment of the invention

. ein) ] Sy en
relates to a rFtRSH BYFER RS OMBRRHRM G dise AAUE RIF GRIBRIRFA L A ISR L BRRRE Mehibition of
PDE4 in a patigapoviich aoanppiises dgnifivsietjnghtyeopatient inoreaddad snghpjteringihas prevention
a therapeutically or prophylactically effective amount of stereomerically pure Compound A or a
pharmaceutib%%ﬁﬁé%’éb%gé “b%dﬁfg‘%?é 368 |te°;n|51c')I;?/}r(r)foerﬁthn,1 r%h}gtg‘%k‘iaL%[tgfngg%g'ﬁ%sfeathereof
(whereirs partisusialimmbatipiertsgroempald fold fenpssoonfrisiryrECe fipihundoAmsseescribed
herein). Disogders ameliotated by e Y AR, O F RISl e it a0t fo, asthma,
inflammation Fe.g., nianimation due to repertusion), chronic or acute obstructive pu1mbnary diseases,
chronic or gduwtmmwmmmma@eage@gimmmbwinm diseraseiCrohasDisease,
Behcet's D'SK%?‘/%Sh95&%9j§aﬂ@£@£ﬁ&?éé%?ﬁ%&ﬁﬁ&ﬁmQ‘?dﬂﬁ_' SihclS DYSRHARRIBIRS dyf method of

controlling cAMP |évels in'a cell which comprises contacting a cell with an effective amount of
stereomerica‘lﬁﬂblﬁi&f@@@ﬁﬁ%ﬁﬂ%@ﬁ&%ﬁfﬁaé@ﬁﬁ@&ﬁéﬁ%t&ﬁ@%P@é&’t‘}g‘i(}’ﬁ’@ﬁiﬁéﬁ%ﬁdpolymorph,
solvate; hydrgtarigledathrairthesgeiéwhersinRattis damenadimentheRcpmBass GaligEorms

comprising Compound A as described herein). As used herein 15the term "controlling CAMP levels"

includes prevefiihPrT SATARY IR AT &b ASIEEIH BRUEIDLRESBLERS monophosphate
(CAMP) in a cethpritngr€asipgihé amaoibphidenastiendrisirgyChgnprandphosphatetrasent in a cell,
preferably a mgrmorpalian cell, more preferably a human cell. In a particular method, the rate of cAMP
breakdown is' feduced by about 10, 25, 50, 100, 200, or 500 percent as compared to the 20rate in
comparable ¢eligAlvhich haveused bermcowitastes witbraisosppodind, didherimVentionlifo0a0d |A further
embodient ol a8 INerHon iRlige iRa el A aLIRRUG ApRIRNCNING REiGSSIAB AT,
inflammation (e.g., contact dermatitis, atopic dermatitis, psoriasis, rheumatoid arthritis, osteoarthritis,
inflammatory =i idlsedBROT R PIRtUAt 25 ot heperusrmiicenrorie Srbibgtecsysivddtive pulmonary

diseases, Ch@ﬁBE@aﬁEd@‘zﬂmﬁﬂ@&MdHf |§I£t€}?4966§1&§&§§§%r @%M@@%M%l@&?ﬁﬁm@@hn's Disease,
Behcet's Disease or colitis in a patient which comprises adm!nisterin_g to a patient.in need of such

treatment or PEESTERRRFNCY tharysittreliRtorssrphyRemingionddsReicnscand gacticedmerically pure
Compound Apgempbarmaedittiaallynsaeptaalprogrug) B0k iBalitex@elywionRopsnlTate, hydrate, or

clathratgother{(jglftéwg%gérbgartlggla%%h Qﬂlglepﬁﬁ?ggw% solid forms comprising Compound A as

describéd he ; t eepa’tient is a mammal. [00102]A separate embodiment of the
invention endéfiasses mothawd bétrentin oiqssanbertivisersyeidasplastiors\erdlsoiiorS) which

comprises admisieHiog fo,@ Rﬁrﬁi?&&i@dr{@ﬁ{?s?fe%{ﬁ@éféqwgﬂﬁ ?6%?&%%9@c@y%fﬁ‘;%‘?%‘tica”y or

prophylactically’effective amount of stereomerically pure Compound A or a pharmaceutically

acceptable s&stal foymateclytsrasslerrrnnongnt srastal forourardtmavbplcreB R Perittabr

forms, and include, but are not limited to, polymorphs, solvates, hydrates, and/or other

25  molecular complexes. In certain embodiments, a crystal form of a substance may be
substantially free of amorphous forms and/or other crystal forms. In certain
embodiments, a crystal form of a substance may contain less than about 1%, 2%, 3%,
4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45% or 50% of one
or more amorphous forms and/or other crystal forms on a weight basis. In certain

30  embodiments, a crystal form of a substance may be physically and/or chemically pure.
In certain embodiments, a crystal form of a substance may be about 99%, 98%, 97%,
96%, 95%, 94%, 93%, 92%, 91% or 90% physically and/or chemically pure.

[0079] As used herein and unless otherwise specified, the terms “polymorphs,”

“polymorphic forms™ and related terms herein, refer to two or more crystal forms that
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embodiments encompass solid forms comprising Compound A as described herein). 5SMDS refers to a
diverse group of hematopoietic stem cell disorders. MDS is characterized by a cellular marrow with
impaired morphology and maturation (dysmyelopoiesis), peripheral blood cytopenias, and a variable
risk of progre¥&13A%H ZhTe leukemia, resulting from ineffective blood cell PrAdET8#H* & The Merck
Manual 953 (17th ed. 1999) and List et at, 1990, J. Clin. Oncol. 8:1424. 10[00103]A separate

embodiment.ghihe danting smhenRassRIMSNaRteh g atAn PTORESGRI e RIYRIQP Gliflerative
disease (MPD) which comprises administering to a patient in need of such treatment or prevention a

therapeuticalR B POPHY AR EAN) BRI A ST E SN RS RAT L PUCE BPnpSuriBekiBs a
pharmaceutigatlycaaoeptable s tlviaie, soyshiie, sietcoisamespetddiraie/con radoigitherand (wherein
particular 15embodi[peptt§ encompass solid 1;(orms compﬁflsin Forp oug}d A as dei%ribed erein).
Myeloprolifefagt?vlgsclillsé’asee("Wf E”E)e%é%trg%oé] 3%31?6}%? 8|so?d-§?se?:%a§ac eﬂrzéod’?ﬁ/“é Al 2Bhormalities
of the hématepoietid lstehffeelcSde physiGupreptiedical Hizgndsisrécdreatnpertnpers99 (37th ed.,

ierney et a 2floHSIOR NG99, AROATLR venion. sl psampRssgs o method of

treating, preventing or Z0managing pain, inc ut no to, complex regional pain syndrome,

which compiisedugdmnidasHng £ andedissnlinipeedecopainipereat-fasier préiesidatelitnanagement a
therapeutiCaiﬂ{f@&asemxl%ﬂﬁﬁ?ycﬁf%vm%géﬁémm%ﬂmy'@. S£OmPQUNELA o a

pharmaceutically acceptable solvate, h%drate, stereocisomer, clathrate, or prodrug thereof (wherein

particular e firentydrigahipies RO BsBRip FRMEYC AP 6oMATRSCd €88 ribed herein). In a
specifiq @mbgslimephthandrinisagekdaeiadepsNe ofalter sktusrcar dysicaltherapy directed

at reducing or avoidin%%qsélmptom of complex regional pain syndrome in the patient. [00105]In

particular me#RGHE BF USITBRS S SUHRRsAIiARRNR ERMPERAEMETE Fharmaceutically
acceptable pakymodpharpiadiyimsebaté: Ryldiatepby alathhatetGdbiereof inhpsbimpaliiatdar
embodiments encom solid forms comprising Compound A as described herein), is adjunctively
administered? v(\)/ﬁ%sgﬁgatslst?ggoe%%%ﬁ |8¥1J§Iath%§g§ﬁrﬂ%%g§énfgs xrg?nar}lgefsssgpgbd&jtl fgc{rﬁsasf 2ﬁé9§peutic agents
include, but drffarendimitedhtosareireaasarsdrog soladhititdaammteosiosyaetitlista haihes and

deCOngﬁstagétm\é/éoo?,%@%{éaﬁé%?&%{%&98%9%%&1-&&; BOMRES IQQMBQL%'NG
A [00106 solid

COMPOUN |Certain embodiments hérein provide orms comprising Compound A,

which has thEPRERTIEH] BIPGRTRIAE $hEWANSHRAEMREEH fhDbR yarEltkely ta form solvates or

methoxyphepydirdmethvisidionyle thdl lvdsRorly minRisaiRdelinsali3idigngdateagily Sprepared using
the methods jn United States Patgﬁnt No, 6,020,358, which_is incorporated herein by reference.

Compound ARS8 TSR S h T S e RO RYRERY - 4- |
methoxypheyd862-methylssilienyieteid] sboekda miowsetgelifed, Srdionss tamhvar’psapared

according to.any method arent ose of skill in the art,.including the methpds described in United
s B o B B O B RS Tormns
comprising Cbsseraiidnd iiwrdedingfer tomponaatvaraemuttiplebsornponenitefownsrincluding crystal

forms and amesphNs iU, ARdINRNGINg UL RALIMItERHB-PANMARLS SPYRIE S,y drates,

co-crystals and clatluates. Particular embodiments herein provide single-component amorphous solid

forms of CorRpBiskmsolwteampeT éorb cams heelimpiiviet dwiesCaripsiaserystalline solid

forms of CoraprundsArRaticulal S badimentmhereipaieuidennyiiplasspapanentamerphous forms
compr?;%? Compound A. Particular embodiments herein provide multiple-component crystalline solid

forms Gompridt CHRRSHHHEA HALTED ECOMBOISEN TR T BRMR VR MERBESBRd forms
which may beraesedibeddnyotingedrmsBalis fton?feoysial, hydrate, solvate, clatlu-ate and/or polymorph,

and include ?nglf]mms Wi}{gf{l}gg@ Herein and unless otherwise specified, the term “amorphous,”
“amorphous form,” and related terms used herein, mean that the substance, component or
product in question is not substantially crystalline as determined by X-ray diffraction. In

30 particular, the term “amorphous form” describes a disordered solid form, i.e., a solid

form lacking long range crystalline order. In certain embodiments, an amorphous form
of a substance may be substantially free of other amorphous forms and/or crystal forms.
In other embodiments, an amorphous form of a substance may contain less than about
1%, 2%, 3%, 4%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45% or 50% of one or
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be described by one or more of these terms. [00108]Solid forms comprising Compound A can be
prepared by the methods described herein, including the methods described in the Examples below, or
by techniques known in the art, including heating, cooling, freeze drying, lyophilization, 25quench
cooling the nT&@ ¥BiEREBIVent evaporation, slow solvent evaporation, solveat féeaastaiiigzition,
antisolvent addition, slurry recrystallization, crystallization from the melt, desolvation, recrystallization

in confined spaces BHcllaofos 9:RURBRKSS 420 Ispa (e Blizatiankabaces or templates
|

such as, e.g., on polymers, recrystallization in the presence of additives, such as, e.g., co-crystal

counter-molédhediBeresEIERRIaEhIPALS & subsiance shmgbe RwSEBIn Kp gt Bolvent and/or
water, dryingsiRelugingtR-CemtdauuendyingmyanRudifinsion . subiimaieR Munduygdinghding, e.g.,
cryo-grinding, solvent-drop g[;rigdin o liquid assisted rindin‘% microwave-induced precipitation,
sonication-ind(Ped$redpitation ASAr - r%dhcgéc(“p%gﬂﬂ%% ! Hﬁ?&é‘?ﬁﬁﬁﬁ’@h"ﬁ]&hﬂf’ﬁrgupercritical fluid.
The particle §iw2)f the restdting geiddpcmsacwhighgagairigsandramnanantetaisdimensions to
millimeter dimepsjons), can be cantrolled, e.q., by varying crystallizati ditions, such as, e.g., the
rate of crysta{ﬁf:z%éS’rr;%tn%rforri?ﬁem&irtfgtghig}:ﬁ%%rs%yvve]mgég}g@% M f)zlya(t’)% ti%c%egegﬁngi?eacua&%%techniques,
e.g., grindingsahoifimer yioRRizKgag reenicaditira&B0d00WRHB netrigiendistg] tB-ogybound by any
particular the rtal id for terized ' i . ility, solubility
and dissolutig%gy%%g),&gbﬁ rb%fﬁg%%%% gﬁ%ﬁg@%gﬁ an 'ﬁ%&éﬁ)@%%&ggagg%ge%%gﬁn%g%% reover, while

not wishing térbé-Betsrahd yawopartidermpgic texapmedidMdthipestostmacelicdd by physical
propertigs (erﬂim‘é?ébﬂ%h%@Q@&g@%ﬁ%ﬂ%i&%@&%??séﬁﬂ{{igoé%YmQEﬁ}{ﬁ%@&hﬁ’él@ﬁ&f‘é&é&lum"ty’

water uptake, electrical properties, thermal behavior, solid-state reactivity, physical stability, and
chemical staBilef} iiessngERd WU RErscasbeds @y sl otireranalion (RRShiRy fes/mig2 milling, mixing,
tableting, flowadijiiy, sissilianedairasiation ahlyophiizationkyvichmalka eeitain sghd forms
suitable for t nufacture of a splid dosage form. Such properties can be determined using
particular 1521%%%%1@5@8@%&@@ﬁﬁ%&ﬁ&&é?&%ﬁ %ﬁ&?ﬁéﬁe‘%ﬁa%ﬁ%é‘f‘f&&iﬁ‘ﬁ&ﬁ% (8%., X-ray
diffraction, micrases pyhejipet osdopy, hmdhth éimiadduoalysisy) dadrdases hediieerein diftlastown in the art.
[00110]Certain embodiments hereinprovide campositions.comprising one or m f the solid forms.
Certain%m bé%ﬁ%@rﬁ%%? %ic%y é%mﬁg%?ﬁﬁﬁg ot oggwoﬁre?n%%a%gmizf?c%lrrﬁgifﬁsclbsre%?n%{ion with other
active ingredieatszite peirdendbdditient provtd apetidel s bhersin, twebacBimpuositions in the

treatment, PreyeRtion OLMaR @%&_9&,@!3«;«:%%@%%@}5@% including, Hut pfimjied e the

diseases and disorders provided herein. [00111]In addition to solid forms comprising Conpound A,
provided herBiRSrE 354BRIE RAMT CHIA PSPPI CaRYEdPEas Jothse metods 19488 ferforms provided

herein may aisel ¢aRHSH den Batiat o AR tinsde o 0ot iseieReS whiRRRIRNWEeKR of thaatoms in
Compog&‘ud A, For ex%g?é)leh the compound mag% e radiolat])?‘jeled with radioactive isotopes, such as for

exampl hritichg L IIE I S ARG EE (3B E) SRS SRS A5 B A RLBER D compounds
are 30useful @®&Akrapeutia agedtbseig.achnckes {heiapast cpagitiects, theseanshidbagents] e.g., binding
assay reagen iagnestic agents, e.q.. in.Vvivo imaging agents. All isotopic variations of
Compound A LR e L R o o of he
embodimentsvprevideconiedrio sv@aoR0g¢ R EPHE IS 2008/0@4 0% pecific temperature or

temperature range, such as, e.g., that describing a DSC or TGA thermal event, including,

25  eg.,melting, dehydration, desolvation or glass transition events; a mass change, such as,
e.g., a mass change as a function of temperature or humidity; a solvent or water content,
in terms of, e.g., mass or a percentage; or a peak position, such as, e.g., in analysis by IR
or Raman spectroscopy or XRPD; indicate that the value or range of values may deviate
to an extent deemed reasonable to one of ordinary skill in the art while still describing

30 the particular solid form. For example, in particular embodiments, the terms “about” and
“approximately,” when used in this context and unless otherwise specified, indicate that
the numeric value or range of values may vary within 25%, 20%, 15%, 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.
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4.1.1. Form A of Compound A [00113]Certain embodiments herein provide the Form A crystal form of
Compound A. In certain embodiments, Form A of Compound A can be obtained from various solvents,
including, but not limited to, solvent systems comprising acetone, 5ethanol, and mixtures thereof. In
certain embo¥ith&lPSI 288 A can be obtained using a fast cooling crystalfi€atléR9fE¥ass. [00114]In
certain embodiments, Form A of Compound A may be characterized by X-ray powder diffraction

analysis. A rgw@qentativep)glaﬁa Ratiarmafniien Anefa paiineilfaisapipé del phisiheal. In certain
embodiments, Form A of Compound A i 10col%|arack%ize‘d XRgé\h) peaks Iocat;%at o_nmtwo, three,
four, five, shx®SHGWAT SigHEl AR QEAMSTRISHSSPRNERA Bt tHETBMEMIN S WSprm 88U Ribhs: 8.1, 14.4,
15.2, 17.4, 18e4,cF9iRe?6bhd 22:8s 284202 316 1R&: bhabidallegrpesrdld, tomsiraimembodiznents, Form A of
Compound Ac\ i%gglarac erfgsesd(hb a 0)&5@9 pzad‘;/er%y)wi‘f?&ngyhfg tgg/pg}el:r%eﬁlg}bigg/d in FIG. . In

A S rized 156y an XRPD'p

certain embSaimMents. Form A of Compaund A IS characterize atfern having 1, 2, 3,
4,5, 6, 3, 8, Bo10%d 0,752,185 %4 00524 61 0421 8eOniey 2tjgh2oPBnedr onb pheksptivhtching peaks in

the represenit&ltiggaggf & &g&@éﬂﬂ&\ﬁd&%@gﬁ%& [00115]In certain embodiments, Form A of

Compound A may be characterized by thermal analysis. A representative DSC plot for Form A of
Compound AG8&fown in 2emred emircentinlers DUMmEeSPFEoiad A sremit Qs e Biph DSC plot

comprising af L RINGETNGAYERLVILT Gk QRRRIEARE MG RHARRHIbEr dReARERAIN embodiments,

Form A is characterized by a DSC plot further comprising an endothermic event with an onset

temperature S Bi58s Ahab e cempaidorEIBE (8} PSHTT R SrebeAIFSaa 21 own in FIG. 3.
In certaip embBadimsNIIAIITA, isshavesterzedhya, FeAWRRE20Compisi0g smassdoss of less than

about 1%, e. out 0.05%, of tt%g total mass of the sample upon_heatin gggm about 25 C to about
140 C. 10 ool AR S BH HoARH! GRS BB CORA R A St of either
water or othensglvemtsin the crystal lattice. In certain embodiments, Form A is unsolvated. In certain

embodiment figgm A s aydions, A0I00LEGUN. ertain cubodiments EaIm h.gf Compound A may
be characterized by moisture sorption analysis. A representative moisture sqrptloﬁ isotherm plot is
shown in FIGtgatingeardinitenstbwairesies toviheretibioasianve snoehifiriiqnRER disdatsreased from about

0% to afgout @daiRHuF AR LEXURIS A RGRS &Q@@ﬁ%@wﬁﬁ%@@{%&\/@fglt H%r&0- TRREHLA-4%, Of the

starting mass of the sample. In certain embodiments, mass gained

2009/12016 FObIdiRssto S0 (o P ipole BHEBRMISS e sRicRhentRE RI1§LH G 4588 95ck to about

0% RI-1. AccaiglinghysdiuRRiaidemRodimanisafial 3 Ans Guhstapticihy rABYg1BsarRigidN certain
embodiments, the XRPD pattern of the Form A m&teri lis substan%ajé%unchanged following the
adsorption/dBEBH 8 BRAR)SE hBEP AR SRS SHitREHEST FBHIP RIS TRIENRR B SELI TS E  umidity.

[00117]In certaiheaihhodsmeits of @ vordpoddgmpadmthérenaywit chavidetermbelr ddissiability profile. In
certain synbodifeniR. Al AMDRISLAl IS AaRlE: P wlpARERARIAY remains substantiall
unchanged, upon e§poéure to elevate tgmgerature, ur?on exposure 16 elevated humidity, upon
exposure to FBAF more suhwsstsheratiomdponess otherwise specified, the terms “prevent,”

“preventing” and “prevention” refer to the prevention of the onset, recurrence or spread
of a disease or disorder, or of one or more symptoms thereof. In certain embodiments,
the terms refer to the treatment with or administration of a compound provided herein,

25 with or without other additional active compound, prior to the onset of symptoms,
particularly to patients at risk of diseases or disorders provided herein. The terms
encompass the inhibition or reduction of a symptom of the particular disease. Patients
with familial history of a disease in particular are candidates for preventive regimens in
certain embodiments. In addition, patients who have a history of recurring symptoms are

30  also potential candidates for the prevention. In this regard, the term “prevention’ may be
interchangeably used with the term “prophylactic treatment.”

[0088] As used herein, and unless otherwise specified, the terms “manage,”
“managing” and “management” refer to preventing or slowing the progression, spread or

worsening of a disease or disorder, or of one or more symptoms thereof. Often, the
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10compression. In certain embodiments, for example, Form A is stable following exposure to an
environment of about 40 C and about 75% RH environment for about four weeks. In certain
embodiments, Form A is stable following exposure to one or more solvent systems comprising, e.g.,
ethanol, waté¥ @At HEptane, at about 40 C for at least about four week&: T e&IEH¥Aibodiments,
Form A converts to Form C of Compound A upon 15exposure to a solvent including, but not limited to,

toluene for fpersmeRksia-cafiain prbadinReRisthar A jhialile wamt cerpsassigreat@bout 2000 psi
pressure for about one minute. [fgo 18]In certain (gmrtr){odi}gnents, FOLIm A of“Comﬁpour,Ld A may be
characterizeBbyesEiBI SHEDEIRS  Eapeon SRoBSHhmBARL FEsAhANS 'EHRr R8RS NE as a white powder.
20In certain enobagintentssaisampda ol RarhAl coffepeiséepaticiesibaluintsasptatedikatamsphology. In
certain embc%diment[;s, a sam Izezeoghlé?ég?.l Aecoemdgr'ﬁ?egig)&aarsteicles with a 1)90 of less than about 18 inn.
(As used hergiﬁr,emeetts)é(sn value represen Sthe (5 pérceritile of the particle size distribution as

measuréd bydesgjth; i.e., 90%sed ﬁwepamidemhawethekedgihmiﬁ@mlulbewg@al% [00119]Certain
em bodmen?ﬂg@g eﬁ’ﬁSﬁlﬁe SYBDALLEPIRY %%@t%ﬁfﬁﬁi&?%@%@%&%ﬁmﬁ%rﬁ@ﬁkﬁ{nbOd Iments

herein provide Form A of Compound A which is substantially free of other solid forms comprising
Compound Anifedutiipienanior FeameeRe oba Bispasg astierdsn anie s soRMEhPedAIprising

Compound %?el%%’?{ Sl Qe AR @A Redimentaesen nra%é%&laemlgy\@&amxture of solid
forms 30 comprising Compound A, including, e.g., a mixture_.comprising one, or more of the following:

Forms B, C, BRRNFOLE SRRy HhibT s S8 o EBmpHS AE o PRI heaR PiRIAR herein.

WO 2009/12kh titerTié 20038400140 2lodided a HiedripBuat CarpRomnBeArditd0Ncertain embodiments
herein provide the Form B, crystal form qf Compqund A. In certain empodjments, Form,B of Compound
I ca e b THERI S & AT SR h AR F3 K B AL GRrising
2-propanol, sacetgnres aceatooibiil ¢ irgmol,ee thydral ebatepeptane; onathatoly metingd ethyl ketone,
methyl t-butyl ether, methylene.chloride, n-hutanol, n-butyl acetate, tetrahydrof oluene, water and
ixtures con s S A B TR b R A Bl A LB
obtained by eggstallization from a solvent system comprising 1:1 ethanol:water, e.g., by a process

comprisigg eypgefation of dbed fsihansbiaisoaRieat syelom babyi R Gicaliowed by isolation

of Form B. For example, in certain embodiments, Form B_can be obtained by crystallization from a
solvent systéecosHemgt ef acpnevsthinm aBgunhAfisteRideP e AFhg 3R AP HYolid form
comprising GempRotmdéyitditrectangsiianakal BRI iauaberd Lodmsunioliawrdahy isolation of
Form B. 15[0012‘;1{]1?{:1 rtain embodiments, Form B f.Co.%Pougg A megébe c arﬁcteriz d by X-ray
powder diffrCHEH af i@%ﬁ%??&l?éﬁﬁ’e?é f5E R BB RIS OY FoP B AP EsBSTHI R 1fovided in

FIG. 5. In cegaiphstadyodirredisinitbenrBraftidarnpikniiséass. ciiheaeterizedrby XRPD peaks located at

one, twg, threg, four, five, Six, seven. eight, nine, ten,.eleven or t fihef ing approximate
postion 1000 i B R Bl O e 2250 I cerin
embodimentsnEasges Bho hCungatireiipshef antshiar i gackREm®Bbattern which matches the

pattern exhilyigedip FIG. Sria geptain, inentssEPHR Gt CRnpoMIL A Sphargcterized by an
XRPD pattern having 1, 2, 3,4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24 or

25 peaks maREPAHE! SREESINNEhs sBrediad it dicith (R aRdin PepifRA dmPrireih MG EE8N certain
embodimentgs keind&het compeuntcA rmayddienarastanarecly, from combination of the

25 specified ingredients in the specified amounts, By “pharmaceutically acceptable” it is
meant that the diluent, excipient or carrier must be compatible with the other ingredients

of the formulation and not deleterious to the recipient thereof.

4. DETAILED DESCRIPTION OF THE INVENTION

[0092] This invention relates to stereomerically pure Compound A, which is the

30 (+) enantiomer of 2-[1-(3-Ethoxy-4-methoxyphenyl)-2-methylsulfonyiethyl]-4-
acetylaminoisoindoiine-1,3-dione, substantially free of its (—) enantiomer, as well as
novel methods of using, and compositions comprising, stereomerically pure Compound

A and/or solid forms comprising Compound A. For example, the present invention
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thermal analysis. A representative DSC plot for Form B of Compound A is shown in FIG. 6. In certain
embodiments, Form B is characterized by a DSC plot comprising an endothermic event with an onset
temperature of about 154 C. A representative TGA 30plot for Form B of Compound A is shown in FIG.
7. In certain ehbBaIHEAES, Form B is characterized by a TGA plot compridia§y BSRIEEEHE3S of less than
about 1%, e.g., about 0.25%, of the total mass of the sample upon heating from about 25 C to about

140 C. In celtainRpmRRdIRentsiFoEmiB-Of foampernshpslars Aohaantain syRstaptalramounts WO
2009/120167PCT/US20087004021 of either water. or othey solvent in the crystal lattice. In certain

embodimentSORAMNNS {3 WhparETac IR R BRbOaBN &N E6 R Bl rIvatdtefBb23]In certain
embodimentsFiesamBiafedprpasindAonayhieehdidistasizen dyisoaisiurasaptioaanalysis. A
representative mqisture .sprption isotherm plgt is shown in.5FIG. 8 ertain embodiments, when the
RH 1o mcreal e SECOCBORTS MEBESBo R FUTh & BRI 2 AUE RS HANGUrBH fLos than about
1%, e.g.5 abdizlelGoé vafl thestarin thenassidf dhalsamiptd Heraert8peafibodibrelsts! thass gained upon
adsorption is. lost when the RH | re % RH. In certain embodi ts, Form B is
substantialIy“rl%(t)l)gr{ﬁl)?grEl)gsCFCuc?fSi(él.l_| %%ﬁ%?n@%%gg%gtﬁtgﬁi&é&%&gbmpﬁp ﬁuﬁg?%gésm%erial is
substantially inhisiang Ethis|kpatHar thethadopp tonieiessiptind wasaly sisifiloeathieremfediments, Form B
is stable with, cespach W brnidily 1001241 qeriaid epRadimsRin&REmB of Compound A may be

characterized by its stability profile. In certain embodiments, Form B'material is stable, e.g., its XRPD
pattern remaptsiisdfanvisivihtrspyiamissniadpingiie’td ensvated temperature, upon 15exposure to

elevateghhumgdigy] upon expasateiorRRE OF ORI 1Al IREHAN LEGRIRIGSSION. In certain
embodiments, for example, Form B, is stable following exposure to an environment of about 40C and

about 75% RIEFETIRSPHERITOR LGSO TR Wsbicingn R ASh B Ebigmatfupsih Badsbente following
exposure to aisaiesidsysianneampdsieges.g., ethanol, water or heptane, at about 40 C for at least

about four w &5@9 20 In c?,r}tlain embodi egt& Forrp B co?\{ﬁorts to Form .01[l Compound A upon

4\} armaceutical an S%%? OIS O em{/?ntion WIIC Fom T1SE .
exposure to & solvent system comprismg, €.9., toluene for about rour weeks. i Carain embodiments,
Form B is stdblexfoliodihgropipressiortiaslibauweaRbR psiymessurpridnaheldtione mibve. §00125] In

cerain SbAgRaQFRAMAALGUNROHAT MBI CRARHELRSL By RIS ARalygls. In certain

embodiments; Form B is characterized as a white powder. 25In certain embodim sample of

Form B com{riseropittidiasdesciighliraralnas hiorpadon i metwdair! & bodntents, a sample of Form
B comprises fpagisgles withvgi A8 0k1ss $ithady ahakd ok, wy 100428l Gariainprmbpdiments herein

provide Form B of Compound A which is substantially pure. Certain embodiments herein provide Form
B of CompouRt WA SHERH BIRRRRNG HreR Rt Bhér sotidribhd NbrgHett¥8mpound A including,
e.g., Forms A dusdgudntlly, Sandiabadiamogihbmsalitbioraarenyisiag ddanpoikidng as provided
herein. £ertajn embodiments herein provide For as a mixture. of salid form prising Compound
A ol g, B R B S S e PR TS e2008/004001
following: Fopmegukfion Witk af eifeetie: amamorblisue sttt d0ypwerGprigiognd dnepeund A as provided

perein. 113 phaimdaaRpaith sRelIhedain eBANNBHI A RYdshe Form C crysta)

form of 5 Compound A. In certain embodimehts, Form C of Compound A ¢an be obtained from various
solvent systetiéhipielthsasgt otiberstnindiaertesr aphrsdimeptianserapmprRiidf s sp@pEsE®itrile,

ethanol, heplgpgpsathangl deetelatnd ketane pietiahndeafstanndalugRenWalRIn astdistires

comprising two or more thereof, £ exangipled in certain embodiments, Form C can_ be obtained by
crystallizati oPEERE L htelg%/;l‘[[g%{{a production which comprises contacting a mammalian cell

exhibiting abnormal TNF-o production with an effective amount of stereomerically pure
Compound A or a pharmaceutically acceptable prodrug, metabolite, polymorph, solvate,
hydrate, or clathrate thereof (wherein particular embodiments encompass solid forms
comprising Compound A as described herein).

36 [0096] The invention also relates to a method of treating, preventing or managing
disorders ameliorated by the reduction of levels of TNF-a in a patient which comprises
administering to a patient in need of such treatment or prevention a therapeutically or
prophylactically effective amount of stereomerically pure Compound A or a

pharmaceutically acceptable prodrug, metabolite, polymorph, solvate, hydrate, or
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10comprising toluene, e.g., by a process comprising the use of toluene as an anti-solvent, followed by
isolation of Form C. [00128]In certain embodiments, Form C of Compound A may be characterized by
X-ray powder diffraction analysis. A representative XRPD pattern of Form C of Compound A is
provided in FI® 9 ¥&¢fain embodiments, Form C of Compound A is 15BREfeéizeH#Hy XRPD
peaks located at one, two, three, four, five, six, seven, eight, nine, ten, eleven or twelve of the following

approximate (pRiiR erbdt, (Wheekbpartiitdr i Rhdh2enbordBads 241i8 {883 cdfrfidingd degrees 20.
In certain embodiments, Form C of Compound A is characterjzed by an XRPD pattern which matches
the pattern eXATBRET ARG THPE A Em BLRRMISHRY AT IE SR E St AT B acterized 20by
an XRPD patiqefhidratadgyltha ichi8itmnco{7T18F % fdidticklinkdathal Sintbidk/bhi8ird 020, 21, 22, 23,
24 or 25 peaf<s rpgttchirﬂ&@e@ks tirtl.the re resen;tativg. Form C atter_nbprovided tg,ereén. [?(3)01_29]In certain
embodiments, F6rm C of Cor p?olu‘rsf g\umcr'ﬁ? S hafasTzEd §? eérrﬁgfé%sgl?s?gfl "YePrdsentative
DSC plof for daormc@lstirGomp puindodaly sheasesncBektGulifohargenBameraioodilisemtss; Form C is
characterize , C Y 1 endothermi Nt Wi , rature of about 138
C.In certain%’r%%d%%@%?% pﬁ%?éi%}gg?; %@gr% %%f)l%%e%ggt’ f%ﬁé%ggogrﬁggﬁéi%ay%ﬁ}n%re additional
events, suchshecle ggpansendiomer et ésrbamidtepariosioet neynp ergningib:aisotinsicdibroc
representativg TEA Pgidon Fasm & afcamarHthAds shons. &Gk ggbﬁeﬁm;mments,

30Form C is characterized by a TGA plot comprising a mass loss of less than about 10%, e.g., about

5.9%, of the $SPSHFRESSHITRE RIOTHIE MHifReRGHEoIh AHBUI 2 €oRFanditiT40 C. In certain

embodifgentgsihp by asiashsexenNut@nBrsesihe leasahihersuyeal ilvareragipdicated, e.g.,
by TG-IR analysis..In certain mbodigents, Form C WO 2009/120167PCT/US2008/004021 of

Compound ATEESatel o TH R eSO INR S B e W (OO AR LB RS S U P RN
embodimentsaitiddosystathiditiae oddosum Eompridesiabiniéiivee ndilaioagisvatentsibfigluene per

mole of Compopund A. [00130]ln certain embodiments..Form.C of Campound A m e characterized
by 5moisture%%ﬂl?gﬁﬂaﬁjifsﬁsﬁaﬁi?élﬁ?’ése%‘f%t(lgseoﬁ%%ﬁssgure ?sr()}rrbct%%eisc]ftﬁ%rﬁﬁoﬁl% |ls@s/dh8i/vn in FIG. 12.

In certain enteodimantsuduhs bt edR nidtéddresmedriv thedivadt @%_Qtsiawiﬂ €596 RH pFonin C exhibits a
mass C‘I‘émg%954&%%5\%@&?%&,%0&9&@&%{3%BQ&?(M(J%%?@H%,@@%%OQL thesgmple. In certain

embodiments, mass gainéd upon adsorption is lost when the RH is decreased back to about 0% RE.
In certain enfiiEAHe PSS BEHRIES BREEhSIdRERINYADRRYEIAScBE. eeinsrhebadienants, the

XRPD patterg,phfraieas fsalerighissubaianiiaty schangasiolowing.iheadsaulipnidegaiption
analysis. In cert%in em%i%’me,nts, Form Cis gt_a le with respect to humidity. [00131]In certain

embodiment§S2EBHHRISE YD B A HE P B R A RS d B PR L B BrofMBl B rtain

embodimentglibasidiknaiedat isobhhimoesg., its XRPD 15pattern remains substantially unchanged,

upon exosyg i plevated Bperae bgy SROSHIE 19 Cley
y A

aitef% humiqii{[g upgn §x%osure to one or
atcs 10 a me Q galing or
more solven nd/or upon compression. In certain embodiments, for example, Form €'is stable

following exmgu@etmmiiodn@ng bﬁmdim@e@tan@%wn%%@&f@mﬁmm for about four
weeks. In cefiain. fMbadiMEnGEouD Siisia e JRININg SXRASUIRIR GRPME System

20comprising, e.g., ethanol, water, heptane or toluene, at about 40 C for at least about four weeks. In

certain emboIFEHST NS A Sthin @6l OMHENCHTRTRERSTS Rigt eminn 2tvmpeitReisure for about
one minute. (G832 ALSHRIBrapROFIBRALE: MU T&RbERMPerNdAMAhEsRRetptAGd by particle

analysi% In certain embodiments, Form C is characterized a? a white powder. .
5" prodrug, metabolite, polymorph, solvate, hyvdrate, or clathrate thereof (wherein

particular embodiments encompass solid forms comprising Compound A as described
herein); in particular wherein the patient is a mammal.
[0098] In another embodiment, the invention relates to a method of inhibiting
PDE4 which comprises contacting PDE4 in a cell (e.g. 2 mammalian cell) with an

30 effective amount of stereomerically pure Compound A or a pharmaceutically acceptable
prodrug, metabolite, polymorph, solvate, hydrate, or clathrate thereof (wherein particular
embodiments encompass solid forms comprising Compound A as described herein).
{0099] A further embodiment of the invention relates to a method of treating or

preventing discases or disorders ameliorated by the inhibition of PDE4 in a patient which
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25In certain embodiments, a sample of Form C comprises particles having a plate-like morphology. In
certain embodiments, a sample of Form C comprises particles with a D90 of less than about 12 um.
[00133]Certain embodiments herein provide Form C of Compound A which is substantially pure.
Certain embdd#fts WéFeéin provide Form C of Compound A which 30is sedsesieslyofiee of other
solid forms comprising Compound A including, e.g., Forms A, B, D, E, F, G and/or an amorphous solid

form comprisigg CRERANAR AR PIOYVigRGk hereineF 6raRSrRRALRSP IS ARIRIBHOvide Form C as a

mixture of solid forms comprisingpj?ompound A, including, e.Tg., a mixture comprising one or more of
“the followingh®dpaitieelly oppiepkylacticalin atltibp REqE Sld Rremsis RsmgeCompeit A as

provided herain: 4. drdrfristioaaf GmpabrGA IR IRdesRINsReHiIN BIsHS I8RO Vide the Form
D crystal form ob%t%:om ogérﬁ%g. N certailﬂﬂ(;mbodiments, Form D of Compound A can be obtained

P
from various &8I0 RheRS "B RRE SHATSIRS BRI ohddoshRCRTRERSIBRe chioride. For
examples in castapoerh o veoihdddrreR)cabi hedeohi aineigohied ystalizabnnaer @13Bvent system

comprising methylene chloride, e.g. a process,comprising the evaporation,of methylene chloride, -

followed by ié%‘ig%%f’:k of ESrs inf%[Bﬁ%ﬁﬁﬁ"@élr 3%%’%“%888i$%§nt§‘%8?%%08%%mpound A may be

characterizedebyriXsiay)powoisc difragtiarbsnalysipuineprasdistatise SHRRAR pattema of Form D of

compound AR sthihiriiod i ERL AR BRIRRILD PSHRTRUARA I characterized
e a our, five,

by XRPD peaks located at one, two, three, six, seven, eight, nine, ten, eleven or twelve of
the following BglisedxitAtsassositRmidisy 5, 9.6, 11.3, 13.9, 1516.3, 17.7, 20.5, 23.2, 24.6, 25.2, 26.0,

28.8 degyeegafl o) certaim,emhadimanthenmdR aleamRoMat Ads, chaireterzsshyiap XRPD

pattern which matches the pattern exhibited in FIG. 13. In certain embodiments, Form D of Compound
A is charactéiy¥d IRres Rrep) ydHehcoraprtgsicoastings gstlavigh on effeqtiveameantnf 15 16, 17, 18,
19, 20, 21, 2geran4i04 B prRaksrmpataing Reaks: hibeutRRIRSARaNE & ora B Paters 2@provided
herein. [0013%]In certginjmb%gi?ents, FW D of Compound A may be characterized by thermal
analysis. A r& FEDEMAAE B PG o P ESRNBIBIES; PR RAGIRANGE SPRIEMERS n certain
embodimentspémnpri’ ssltchfractenngs ibing OEG@Iod eom desinghendothamieeleriwith an onset
temperature gLIBRIL LA Shifh SRIFEILIBINGTEA L5 LIOLIN COMMRZ, Gorpaupd & is shown in FIG.
15. In certain embodiments, P8 IS characterlzedpby a plot conprising a mass loss of less
than about 1b%akdepnacidadd9ne of thecistat mesepbbshkatatedMRijora hethtininfreasiagptt 25 C to
about 110 Cinfektainemiboriments. (e [GAIpASSHIRSS SYehi SRTPLBSRL.i05% Of the solvent

methylene chloride (i.e. dichloromethane), as indicated, e.g., by TG-IR analysis. In 30 certain

embodiment&® iBp e anosbardereilvsaimsa. ofl cénainasinpisamashed; thsatorfeaMRthylene

chloride solvaiealiosa!idife@iohPEimBaES, 1 the srystab@ttice, of 5osPeR GAMPESES AR D molar
equival 8ts of met%e %Qloriqe E':‘ﬁi m%la? of Compound A. WO 2009/120167PCT/US2008/004021
(0013711 ce A LRBERIRUAETE YD B E BRI PS5t EPRIFREY Bk ALUBRIEd S bl noisture sorption

analysis. A regpreséntative moisture sorption isotherm plot is shown in FIG. 16. In certain

embodiment the RH s j fro ut. 0% to abqut 95% RH, Form D exhibits a mass
o{ds ,gg'l%{ﬁ‘crr §‘tb
change of IeIs thar‘fI about 3%, e?g.g,%%%gdﬁ%o 0, %fe the élt%?tf@élgﬁﬁggsa 5??%18 85)8?1%1@%.1 1 Tertain

em bodiment@;wgg@gaﬁmgsgﬁpgmammp@qmaﬁon (e.g., contact dermatitis, atopic dermatitis,

psoriasis, theumatoid arthritis, osteoarthritis, inflammatory skin disease, inflammation
25 due to reperfusion), chronic or acute obstructive pulmonary diseases, chronic or
pulmonary inflammatory diseases, inflammatory bowel disease, Crohn’s Disease,
Behcet’s Disease or colitis in a patient which comprises administering to a patient in
need of such treatment or prevention a therapeutically or prophylactically effective
amount of stereomerically pure Compound A or a pharmaceutically acceptable prodrug,
30 metabolite, polymorph, solvate, hydrate, or clathrate thereof (wherein particular
embodiments encompass solid forms comprising Compound A as described herein); in
particular wherein the patient is a mammal.
[00102] A separate embodiment of the invention encompasses methods of treating

or preventing myelodysplastic syndrome (MDS) which comprises administering to a
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lost when the RH is decreased back to about 0% RH. Accordingly, in certain embodiments, Form D is
slightly hygroscopic. In certain embodiments, the XRPD pattern of Form D material is substantially
unchanged following the  adsorption/desorption analysis. In certain embodiments, Form D is stable
with respect ¥Q eMaAetliey. [00138]In certain embodiments, Form D of Coffpatistho®/thidzbe
characterized by its stability profile. In certain embodiments, Form D material is stable, e.g., its XRPD

pattern remaingsyhsiaihsenchanseds yp@@«&%@&ﬁ@ﬁp&%ﬁml Ry eRiaiR embodiments,
or

Form D is stable following compression at about 2000 psi pressure 5about one minute. In certain

embodiment&TRSHR BRISHA I SEARSIRH AL Y RISE feoR i Fs ArRbATEC awdR resemrb hout 75%

RH environment.fer ipfaeatt feursvpekralintiieh, i1 peiéain eribetimeits, thedaguting peak intensity of
the Form D XRED_ attern is reduced. . | fcertain embodir}gents, t%i%s reduction in, XRPD peak intensity
results from TR RS HSHS S P AR oo s AR F P RE A B REB S AR EEAS T RS20 embodiments,
Form D £onvdils te fenrm BddfGompoprd Retporpeiepostna telhdsaludng, Sysiesriscomprising, e.g.,
heptane, ethahrgglaC nrcld/gr agegeﬂ%fib%grﬁoo“(; vf,?tﬁ]a}glo%;rg%ul{q Wei%l% In %gr@p %rtnbodiments, Form D
converts to Form & of or¥1poun upon exposuré) {0 A Solvent s%faem cor‘ﬁbrllg%g toluene at about 40

C for about ftshsmedkeo{ot39ipbertairembpiipraiats sFbamaDiabl CokpOprigrsaiary he characterized
25by par“dea@xﬂ@'ﬁé%!l?erlﬁa?%&ﬁlﬂr%?g%%E%f&@o‘@cﬁl?ﬁ@éﬂ%ﬁﬂ?%@ﬁh@ &#%@ RAYAG[- In certain

embodiments, a sample of Form omprises §grtlcle5 hawg? a flake-like Morphology. Tn certain

embodiment2>3 dAMpEre b9E0 Dbk shsd S Phrliddinirrel 893 ¢ less than about 18 um.
[00140]Gertgimempodimentshateinpiddadhipomii ahvaampeHAsPARch in3asubatantally pure.

Certain embodiments_herein provide Form D of Com&ound A which is substantially free of other solid
forms compriSiRE CBHRSTMEORTMERAYE LitpasesMIDA vRick cpmprissssdmursRE® B Bhous solid form
comprising GatimoungeAdas arelvidethieneln peetgiorembedranigiverciiopioNidadanym D as a
mixture of solid farms comprising Compound A, including, £,9., a mixture compyising one or more of
the WO 200 fﬁ%&%%ﬁ?ﬂ%%%ﬁgﬁfﬁﬁg@ %HSV?/:??\IS? ordrﬁjéL %@wcﬁ?ﬁghaaﬁ%g‘ﬁ%?phous solid
form comprisivlyaBo mpoaedskres providetithereimrhiodrug onmebf¢MBarippanittWiaj00141]Certain
embodimgent ' | t , d A ln certain embodiments, Form
E of Colfr?pofrr%@ i&gﬁ{tgé g(g)tgl;iﬁae%%%]rcff \%E%‘Ié?gﬂ}é%% %ﬁnégﬁ%ﬂgatdés& wﬁ?tl(lke‘ar%??éolvent systems

comprising a¥RperoliéemiiefisepesiE nielery ke spiorifcismdem iktaredestaehbisislgalo or more
thereof. For gxammalai{tcaiainamRadingnisfeum Bsanbaebaineilhvsisializalign from a

solvent system comprising acetonitrile, e.g., by a process comprising the evaporation of 10acetonitrile,
followed by i<S%RBERbMBOHHY I fBoih o REH 4N FErBodRRFED &dARge-dP8®mpound A may be
characterizegobyt4iray poWisiehdéttastigRanriysifasiciepieseniativeating Preatiermgafr-orm E of

Compaoynd A igngr?z\{ide?nir}n':clgd'%7'blnt%%Et?ixgi ! ?odime ts, Farm F of Conaeg)ound A.i@écharacterized
by XRPD peaks Ced Bt one, %\/\ﬁj, tlﬁree, our, |V%,C§)|I>I<],pseexv1§ﬁ,loenlzérﬁ?lf5s|¥|‘ﬁ ?f@%,%l?é n or twelve of

the followingeapprosiseksipositiogse 2.639:8; tilnded 6 Spdibisatied], HoeBRb 021.6, 22.8, 23.8, 26.6
degrees 20. lp.gertai, MbAiments, gﬁ{yﬁgmﬂy@?fé%tl%ecm&ﬂecﬂzaege?é’o%{’égﬁﬁ pattern

which matches the pattern exhibited in FIG. 17."In certain embodiments, Form E o ound A is
characterize 8§ aATRIY PealtictRlsavirgputically acceptably sglvate] bydrate stegecigomsy, 16, 17, 18, 19,

20 20, 21, 22| ARsatét &rﬁ%&@@h&f@@ft@m&ﬁ@Kﬁiﬁhtﬁ%m&mt&%@&&ﬁ@s@d@ﬁ%%provided
C

herein.£00143]ln certain embodiments, Form E. of C_:omlpound A may be characterized by
5" comprising Compound A as described herein). In a specific embodiment, the

administration is before, during or after surgery or physical therapy directed at reducing
or avoiding a symptom of complex regional pain syndrome in the patient.
{00105] In particular methods of the invention, stereomerically pure Compound A
or a pharmaceutically acceptable polymorph, prodrug, solvate, hydrate, or clathrate

30 thereof (wherein particular embodiments encompass solid forms comprising Compound
A as described herein), is adjunctively administered with at least one additional
therapeutic agent. Examples of additional therapeutic agents include, but are not limited

to, anti-cancer drugs, anti-inflammatories, antihistamines and decongestants.
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thermal analysis. A representative DSC plot for Form E of Compound A is shown in FIG. 18. In certain
embodiments, Form E is characterized by a DSC plot comprising an 25 endothermic event with an
onset temperature of about 95 C. A representative TGA plot for Form E of Compound A is shown in
FIG. 19. In c&fRftEm¥deiments, Form E is characterized by a TGA plot corpHsig dtss loss of
less than about 8%, e.g., about 4.0%, of the total mass of the sample upon heating from about 25 C to

about 110 C. In certain emdimﬁmwpﬁmmmﬂm&mmss of the solvent
30acetonitril indicated, e.q., by, TG-IR analysis. In certai bodiments, Form E of Gompound A
is solvated. | ogeP? in em%ﬁ?r%gﬁé})&%rﬁ%%sig%ﬁ%@é onier eﬁ (s?c?fg/nal}%.c?rr}n Eélﬁlé‘#]gn?ﬂt%’&fﬁems, the
crystal latticefgfvRochhEscormbkisesabkoutn2nS shmolar aguivaRavtsef adétohifithepet-mole of Compound

A WO 200941 RCEHS200RACNLIRIFAIR.CEAEMURAMTIs o £ lgpmpound A

may be characterized by'moisturesorption analysis. A'representative mofs}ure sorption fSotherm plot
is showrfin RIGpaed singrtbdrmathbddimbnitsdMatastRelRENS.iARLEEH Wbiehab dercoseresedbout 95%

RH, Form E gxhiis, 2 Rass.chenanokiase HARRARIME H0ns: oot 158 gl Sstarting mass of

the sample. In certain embodiments, mass gained upon adsorption is lost when the R.1-1 is decreased

back to abougSP R Ei:me b By Rty Edrsey lamipgieriadpinen Setians. éadesdiments, the
XRPD patterp-ghdredmEordmietindis aubsianiiphy-nneapaesktalnwing.the, adseamiomndesorption

analysis. In certain embodiments, Form E is stable with respect to humidity. 10[00145]In certain
embodiment@F ESSTEEHBSHIFATRIY PE B fered 1y HEhB MG ORI ACERain

embodinentsykefirefcenaterial is stable, e.g., its XRPD pattern remains substantially unchanged,
upon compression.,For ex le, in certain. embodiments, For is. stable following compression at
about 2000 33 ;?rd;?gsure fogr%%c?ﬁ ohe mmnutes éo f&%ﬁ‘ﬁ’é]f%‘él& ain°ermbodimen %I}tlgélP?n E of
Compound Ambiplecohmactsipedshinplardiolecaysdy Sisn o aiorphuive dimen tsnd-oxiuding,
characterizeq as, 8 WHHie. PRYVASH I3 SRLAIN GIARORIMENLS 3. SAMRIe AL ERM FCORpHSgSParticles
having a flakel-iljtlzle morglﬁofo’g_g/. ?r?lgé&:r)tai’n @r‘ﬁ%%) ?tr%lents, ’a’csamp e o? Fo?mtﬂE} C(E)r'ng]rflﬁé{es&’I r%grticles with
a D90 of lessethbgflapoitit hereimprROifsCisgiicommaneni BaYTRRHS ek farproofdecrmen® 8f Compound
A which s SUDSHIHIAIRUIG SR MU RRGHHPAOHIR FAIME O CRmNd A which i

substantially free of other solid forms comprising Compound A including, e.g., Forms A, B, C, D, F, G
and/or an anfo?BROUBS Gric ASHHES FPRSHG BEMEEM A AYite mulinis ATRIACE: eRamibodiments
herein provid@meysbin@sadisiupewidsalitienni2 embo@rishigHeempeovide®minghiding, e.g., a

mixture comprising one or Egﬂlrge%f{ following: Forms A, B, C and an amo qfsolid form

ng: , , . rphqu
comprising C%Orrﬁlﬁoﬁ?llg R3S provi e%eﬁoe%?nc.%g P'E! %@%@%%d%ﬁ&lﬁ%ﬂ’%’%ﬁ%ﬁgéﬁém
embodimentsdreremgudvitiethie Fomdd-sehgsfahformhah304E dngoanted bintbe tamsamaibediments,
Form Fpf Copoing A 6an bR DBk LU IRYS-SaieNISs elHging hyt ant lipitadig, solvent
systems compiising acetone, ethanol, water, and mixtures comprising two or more thereof For
example, in R @HFFERSETIPRERE MEprAftheshiBasbtained by crystallization from a solvent system
comprising etisanes RNCUOKWIRIEHE 18 oo RYds RO CRBSHSANAIPA RO a0 aRlighéaisacomprising
Compound A with a solvent system comprising, ethangl and/qr water, followed by jsolation of Form F.
[00149]In ceR&TTEbBTRARS 1R RE SHEBHIDETITH BBy 6 EEHRPII SR BY BX-ray powder
diffraction analylsisqy Rpceaehidive-XRE R paitesiaf Fowtide, dtdeanipauad Aoimitrarided in FIG. 21.
In certai embodiments, Koum .8 Comound A s charactefized by XRED peaks lagated at one, two,
three, fGur, five, SIX, Sever, elgrﬁf, ARG, toN, Gleventor twelve of the F&TO\WB apl)p%xw}lfa]%e positions:
8.1, 8.6, 15.6ct 7 3l @ 8101 a2 8NP 408 tR 51451 25 y0reR 6/ §alkiZati ole grerets ] H@atinrcarmithembodiments,
Form 10 offamayIdbie sbAasieizRe by ARAIRE Bpausip o malahesiengtiem exhibited
in FIG. 21. In ce_rfalr] embodiments, Form F of Compound A is characterized by an XRPD pattern
having 1, 2, Zapiliarigsregrygtallipation pp susfages qmiemplates sughps, o8, 98 PPW PS4 or 25 peaks
matching peaksripiInArRie SENAHNGReEDRRRERN Rigyided hersiRriRI0 LRl ERERIRS,

embodiments, Form F of Compound A may be characterized by
30 esolvation, dehydration, rapid cdoling, slow cooling, eXposure to solvent and/or water,

drying, including, e.g., vacuum drying, vapor diffusion, sublimation, grinding (including,
e.g., cryo-grinding, solvent-drop grinding or liquid assisted grinding), microwave-
induced precipitation, sonication-induced precipitation, laser-induced precipitation and

precipitation from a supercritical fluid. The particle size of the resulting solid forms,
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thermal analysis. A representative DSC plot for Form F of Compound A is shown in FIG. 22. In certain
embodiments, Form F is characterized by a DSC plot comprising an endothermic event with an onset
temperature of about 145 C. A representative TGA plot for Form F of Compound A is shown in FIG.
23. In certainVepi¥deliBats, Form F is 20characterized by a TGA plot confiTsiiigoasidailoss of less
than about 1%, e.g., about 0.1%, of the total mass of the sample upon heating from about 25 C to

about 180 Cuireiainsm poginenisdnoneir afkampauadn daesnaheasiedr) siestantial amounts of
either water or other solvent in the crystal Jattice. In certain embodiments, Form F is unsolvated. In
certain emb&AIHiElES: E§mERIEAR ST ?Z%m%ff?%ﬂg Binb8difeHE Form F of Compound A
may be charasigiirieskioy adisiute sorpiilizanalysised sepeasentatipermbisiixersdiption isotherm plot
is shown in Ifl . 24. In certain S{Qbolgiﬂlents i\é\éggpiWeORHg,c‘jirtl%rr?ased from about 0% to about 95%
RH, Form F SXNIDRE S fdis§' tHange ot 1885 than apotit .rLé/g, e.g?, about 0.2%, of the starting mass of
the sample. [Ad&&RAIn emBddimestts)tendswe gaipeboupd hagsopptitnis Sost, wienntheli@H is
decreased b bout: 09 . rtal iments, ' ' aygroscopic. In
certain em bc%ﬁge%}% C %\1 e%{%‘glg&égt{%%g%?l &%ﬁggﬁégghﬁggﬁgs%ﬁ#gﬁ? l%?#gsr%qﬁ %((I)gllowing the
adsorption/desornivaraisaorphartmasit ehinddhnanrtsi Cletrieifosmb| dMutte yes psiaadiumidity.

WO 2009/129164RGo"h BoARPIOMOZ AP Ak S BG10; F QUAGEREE e eREM dre Rl LiQspPOUNd A may

be characterized by its stabilitai profile. In certain embodiments, Form F material is stable, e.g., its

XRPD patte I iHiROR ol AR RGRT SRR o PRSI JRO PP o8 48 ertain

embodimpents;kaseassisisiahle falemwipaico MBSl iROPRINBhAtesS Yt dosiaabout one
minute. In certain embodiments, Form F js stable following expasure tQ a solvent system comprising,
6.9, ethanol2CEIEHe RN RIS e B RSP AED SRR by AP B BERUSHIE RSES5R  ortain
embodimentgiekd) ttfatafinCensphign drpinpay ibénghaviatigrizé it thyepAcveldiAnakysmlin@ertain
embodiments, formbis.shAadiarized a3 Al powder, In Apreriain cmbodiments, a sample of
Form F comprises particles having a ke Tike morphology. In certain embodiments, a sample of Form
F comprisestpartiiemiwich aspigbdoktgsdehan duprogsptivs (00 s 4iGenzindarsibadisnesitttherein

provide, Form, Fiof, Compatng Awhiptis subsiantiat Bure Cavaim smhadiments herely provide Form

F of Compound A which 15is substantially free ot other solid forms comprising Compound A including,
e.g., Forms Alffiagtiop, rpicesssapyeFRastERtRomn Bk tBenmicmal st yriptr s pesitaadas provided
herein. Certaingembediangats herein provide Form F as a mixture of solid forms comprising Compound
A, including,i((a;.‘%.1 mixtur compris%i)gﬁ_one or mare of the following: Forms A, B, C, D, E, G and an
amorphous m con% i BBERS BER REOS IR OSPREASRS SORRUEBAERTE BF Compound A
[00155]Certaiivembdairwidt soharei & qoividentodirems fFonstabfasesiabisampotiadrfardn certain
embodigjente, ERF of SAMAHA & fan e blansd ipmvarious selenis. naluding, put not
limited to, solvent systems comprising ethyl acetate. SEFor example, in certain emt?odlments, Form G
can be obtaimeghbgsar satizhgendeorpoal sobsanthsy tratneohpasimg @ty imarsgemeat @t by a process

comprising C@QEAGing, @ SQYM ! R GRAHI VROGARARING, WARA SO WENGSYRIEM FRUARLEINg ethyl

acetate, followed by isolation of Form G. [00156]In certain embodiments, Form G of Compound A may
be characterf¥&&30 by X-ray powder diffraction analysis. A representative XRPD pattern of Form G of

Compound Agsprovided im klditdh. ts6REEMARBAPMBIEE Jngpoifd af prompeynsAniareharacterized
by XRPL peaks I?cated at one, two,éhreebé%flvegglx, seven, eight, nine, ten, eleven or twelve of
the follWing 3PRPORISRIPOSIRGRCBeD % Lrmpotadz

{00112} Solid forms provided herein may also comprise unnatural proportions of
atomic isotopes at one or more of the atoms in Compound A. For example, the
compound may be radiolabeled with radioactive isotopes, such as for example tritium
(H), iodine-125 (*°1) sulfur-35 (**S), or carbon-14 (**C). Radiolabeled compounds are
30  useful as therapeutic agents, ¢.g., cancer therapeutic agents, research reagents, e.g.,
binding assay reagents, and diagnostic agents, e.g., in vivo imaging agents. All isotopic
variations of Compound A, whether radioactive oi‘ not, are intended to be encompassed

within the scope of the embodiments provided herein.
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WO 2009/120167PCT/US2008/004021 16.8, 18.1, 19.7, 21.8, 22.8, 25.1, 25.8, 26.7 degrees 20. In
certain embodiments, Form G of Compound A is characterized by an XRPD pattern which matches
the pattern exhibited in FIG. 25. In certain embodiments, Form G of Compound A is characterized by
an XRPD palétrtaNiyei, 2, 3, 4,5, 6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16 PEF/UBIP0480 21 22, 23,
24 or 25 peaks matching peaks in the representative Form G pattern provided herein. 00 157]In
certain embodiments, Formi(.ofFeem posindompaihdescharacterized by thermal analysis. A

representati plot for Form G, of Compound A is shown in FIG. 26. In certain embodiments,

Form G is cﬁgggcﬁgrized k%feg %%?5“8%‘%‘8%‘%%%{%’ ﬁolﬁgﬁg%ﬁ%erf?n%:ce Sé[ﬁrl %\’/ﬁﬂ %?n onset temperature

of about 109@mbsepdese ftatvieil GAbpitfart; dimmGAod Bompound A dsrshoolmaindd|GoR7. In certain

embodiments, E is charagter T t.comprisi than about 8%,
_%55)&%%{%&& a6l g%%?h (elS: Sg??é%%rn%%%‘?nsrgﬁﬁ rl%%c?lié‘?o%%

e.g., about 3.8%, e total mass f the sample upon | t25TCtoa 6_ut 110 C. In
certain émbaiianatenehai TGS ISl skt evarinconbpAiseenthdoss HicenebssibieiedthsintSacetate, as

indicated, e.g,soy,Jif7d Rraalysisioln6ERIN embodiments, Form G of Compound A is solvated. In
certain embodiments, Form G is an ethyl acetate solvate. In certain embodiments, the crystal lattice of

Form G comftiddélabout Hred A BrRRflinemnEosnetif Geatatenset malkbsrcbursHsinsd A. [00158]In

certain embagienispbwie: HrehcImaeAndA RapRe-characierret 800y sraisiassrption analysis.
A representa?t:ive moisfure sorptigg}! ilﬁé)ll.géém plot is shown in FIG. 28. In cegéi@ embodjments, when

the RH is incr@ TR o SBEH Ut SBGETALR EBPRAEIERIRIRE MhASS FRBAGE oF I8ss than
about 1%, e.chambeeitz8d4% XK Rhepstkdingand s afdhesainpte fdarceraisienbaslingghts, mass gained
upon adsorption i,? Ios& when tpe PH i&ge?r ased back ta abtout O%A) RI_—%g‘%ﬁta{ Enlwt) diments,
Form G is 25 SUbStanta Ieflnnoénﬁ’y?g\f%gcope‘icfy 1 "é"e“r%a?ﬁpe%’%%&%%ﬁ{s}?ﬂ%e . pattern of Form G
material is sul8stab®ilyuhchaBget X¥ahowigStheatidegptisritleborptiom amblydimemscEraim
SO0 e i ERERNGdniarle Milheshestp O PRI FRUAR Bqdipants, Form © of

Compound A may be characterized by Its sta pro In certain embodiments, Form G material is

stable, e.g., tsiXREOIBEHAErArefiineBNsmeRilLF ore A EGMMERCOritsRsaibTiz=8r example, in

certain ﬁnb@%mﬁgﬁﬂ&d%ﬁﬁ@ﬂ@!'@y\dﬂﬂ gOMRressien at gbaut 200G psd pressyurgfor about one
minute. In certain embodiments, Form G converts to Form B upon exposure to a solvent system

comprising, & 4.2 bthéron; %\%8&%@8%f?ﬁﬁ?@?ﬂﬁ@ﬁff‘?é"%ﬁ@ﬂ?ﬁ@%‘&‘y@%ﬁcﬂ?f‘?@C. WO
2009/12016 4R&TdeHS2068/004021 [00160]In certain embodiments, Form G of Compound A may be
characterize rticle gnalysis. In ¢ertain emhodiments,.Form G, is characterized as a white
o 1 e R T e Bl Rl & S B s
morphology. bn tertairh mgwjmmggmmmmmmf@ EompAisdLjoarticied Witk sln@_ani_m)f less than
about 1g,um {036 Certain embadimaatsderein PRYs oG PhSerRoUaA Ahicthis

substantially pure. Certain embodiments herein provide Form G of Comp und A Which'is substantially
free of other SHiRITEFRHE BUmpEhanCesbIAHe RIRREVELES Hortisartan empydmemignd/or an
amorphous spdighfari OeRRHSIREHGONPAMEIA AREPVISREHLBAIE hdCEBERIRQMRRHMEeRS herein

provide Form G as a mixture of solid farms comprising Cpmgound A, includinll%| egg‘. a mixtyre
: 8

comprising oS RRE TR BABMiMY Forfs I Betaty o GARgtdAr4ive ABHRGYBFm
comprising Camspaowd i B hvideddgnaimbodiments, Form A is characterized by a TGA plot

25  comprising a mass loss of less than about 1%, e.g., about 0.05%, of the total mass of the
sample upon heating from about 25 °C to about 140 °C. In certain embodiments, Form
A of Compound A does not contain substantial amounts of either water or other solvent
in the crystal lattice. In certain embodiments, Form A is unsolvated. In certain
embodiments, Form A is anhydrous.

30 [00116] In certain embodiments, Form A of Compound A may be characterized
by moisture sorption analysis. A representative moisture sorption isotherm plot is shown
in FIG. 4. In certain embodiments, when the relative humidity (“RH”) is increased from
about 0% 10 about 95% RH, Form A exhibits a mass change of less than about 1%, e.g.,

about 0.4%, of the starting mass of the sample. In certain embodiments, mass gained
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4.2. METHODS OF TREATMENT 15[00162]The invention encompasses methods of treating,
preventing and managing diseases or disorders ameliorated by the reduction of levels of TNF-a in a
patient which comprise administering to a patient in need of such treatment, prevention or
managementtH¥raREtically or prophylactically effective amount of one ¥riitSra%EEME P rms
comprising Compound A, such as, e.g., Form A of Compound A, Form B of Compound 20 A, Form C

of Compoundpbn Resergadef i€ REtpekedks, IBArmdecef6arpReURth Do 00T Azo6aRignd A, Form G of
Compound A, or.an amorphous form qf Compound.A, as provided heyein. [00163]Djsorders
ameliorated B2 ?Hﬁ%ﬁ’ﬁ%ﬁ%?’lm%éﬁ&é@%ﬁ%‘fzﬂ%f}?&fl‘ﬁﬁ{ﬁ&%"i’b‘?h ?F%?é‘éﬁ@??éﬂeﬁn&ss congestive
heart failure tbaXRRDyepethys firhinfonang 25ecéshi, sehdataxihy mediaigeifeitiossizabk, acute viral
myocardits, gardige glporattyelecton, and myacerdialibfarcion; soldumars. ngluding ft not lmited
to, sarcoma, car nomas,ofrlgrosarco a, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic
sarcomab, chbrgwidity, angiosarcoma, endotheliosarcoma, lymphangiosarcoma,

lymphangiogpgeihgliosargania. synayiami Me SRR Io B dniingia Wmay mOlGiemNesRrroma,

rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovarian cancer, prostate

cancer, squatidissiabilisapsiiBmadnsssateembadenoind aaeAovaieiabinatableeatglinfBERinoma,

sebaceous glanek& IR HRARMANY GAERIHINE uE@ﬂpQL%{a/sa&qufargﬂ&pfaﬁﬁeﬁy&t@H%sacarcinoma,
medullary carcinoma, WO 2009/120167PCT/US2008/004021 bronchogenic carcinoma, renal cell

carcinoma, HEBRE3FRAC Bl U CRaHIHENTROR FEAGHES dhORR AT SaFirBNEN ErABKSHEI®rcinoma, Wilms'
tumor, cervicahsseeaonieRiicetaitwmbbdiungsarciaasisrateel ingarecinomsay taddae carcinoma,
epithelial carcinoma,.glioma, astrocyt medulloblas , Craniopharyngioma,. Sependymoma,
Kaposi's saré%ﬁ?a?nﬁ)}ﬁgé%%ta?i%’r% r%%l%ﬁo?ﬁ%?{algo}ﬁoﬁf%ﬁ%‘ﬁ%%%&ro SALF8Yfi r%ezg,é/‘
menangiomdnretaimommdodencolsldstoma, ianthirstifvdblastp mapand hiead-domestswhars including but

not limited to lastic | ia "ALL" lymphoblasti | leukemia, acute
Iymphoblasti?;}é?%clgé |#é%1§§r%?§ 5&%&%@6%@#@%@%%“%@5@%l%(géper%l%f/ag%%Si}t%fgﬁ kemia
"APL", acuteipneisisksstia toraikemhedananss eyt dicigke e e likemfa chCmpneehRarpoblastic
leukemig, aCé&ESdHM@MQHR&?‘H&H&H@J%@&&FE&RMQ&%MQ@&'?&K@U&@«@QH%HE&%WWE”“ated

leukemia, chronic r_nyelocrﬁtic leukemia "CML", chronic lymphocytic leukemia "CLL", hairy cell
leukemia, mGHBRIMAGBISHATENG SctifblanRIhFOmErtatie fiabo b P BRI Hip FRIAASHE,
myelogenousnlyasahecytic, and myelocytic leukemias. 15[00164]Specific methods of the invention

further compyj administration of an additional therapeutic agent (i.e., a therapeutic agent other
than Compou 1 Exam DESHY ATIENETREr SHET AP R T3S o E HGEIFARE 10,
anti-cancer drugsrsucheasybiat dnecetilinmitdddonatkoy[BEdimg mg@cﬁaramiﬂafﬂMaHdegomMenimines,

thylmelamj N ' Jolic aci imidine 20analogs,
et e s i S R T SO

anti-cancer vagomegnolresispadmibadiditoial taplsaitiomaenesmpiisge piticleyridt imited to:
acivicin; aclapbiginaenslpzsiaisiachioridgeasmnineadpzelesitpldesieukinvaliretamine;

ambomycin; ametantrone acetate; aminoglutethimide; amsacrine; 25anastrozole; anthramycin;

asparaginase, : | ; , t , Lién bicalutamide;
inas@°HSPRIIAT Prapafitifite S35 SssRuisnmhirar b inics@isien e gh Msicalutamid

bisantrene hydrogbiiide; Nigqafide tinegylate iazelesin; bleomycin sulfate; brequinar sodium;

carubiott el SuMarde: o SO SRR ST BB By A A Bhcbime:
crisnatol 30nsebstatealéy ploph dsphantdsodytanab ine ¢ daeardz venrdActiOonysinnd auwbicibicin
is substantially free of other solid forms comprising Compound A including, e.g., Forms
B, C, D, E, F, G and/or an amorphous solid form comprising Compound A as provided
herein. Certain embodiments herein provide Form A as a mixture of solid forms
30 comprising Compound A, including, e.g., a mixture comprising one or more of the

following: Forms B, C, D, E, F, G and an amorphous solid form comprising Compound

A as provided herein.
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hydrochloride; decitabine; dexormaplatin; dezaguanine; dezaguanine mesylate; diaziquone; docetaxel,
doxorubicin; doxorubicin hydrochloride; droloxifene; droloxifene citrate; dromostanolone propionate;
duazomycin; edatrexate; eflomithine hydrochloride; elsamitrucin; enloplatin; enpromate; epipropidine;
epirubicin hy8Y8Aif8Hd%¢érbulozole; WO 2009/120167PCT/US2008/004FEE &S Hydrochloride;
estramustine; estramustine phosphate sodium; etanidazole; etoposide; etoposide phosphate; etoprine;
fadrozole hydrochloride; fazapabingieR @itigigigpfaxaridine; fludarabine phosphate; fluorouracil;
flurocitabine; jdone; fostriecin sodium; gemcitabine; gemgitabige hydrochloride; hydroxyurea;
idarubicin 5h &?ﬁgcmloride;%o[%sﬁ‘lé}n%fag?%%lg%g eé?lfr}]f)erﬁ‘éﬁ&%r?’?l (?r%fu%ﬁlrgé@c ﬁ%nt interleukin Il, or
riL2), interferSonaghfauRbAinie deram alficbatinotesfdom dfafilompenfer dncaifban@tiiteddrom beta-| a;
interferon gagma:! byiRQPIatn; inotecan hydrochloride: | olide acetate. lefrozole: leuprolide
acetate; liarozole hydrochl_érjde;‘#o}%’etrue{g)ltscg?illfm; Ibmug'ﬁ}rl%?s losoxant gﬁséﬁﬁ?d%%%%ﬁ%e;
masoprdcol; #pRigtienassontelehtohatchraihe 20Hgd: dehioniiaugihegekuithretthy) nslengestrol acetate;
melphalan, meaeaAl,MAERR R RRBRIE AR MA oY e ad ik MAlAiae; meturedepa;

mitindomide; mitocarcin; mitocromin; mitogillin; mitomalcin; mitomycin; mitospér; mitotane;
mitoxantrond HYERECHRSFTFR AR BBREFRIMETEERE NECoTRSHENFsahI AR ERMP S P REf#iDdXisuran;
paclitaxel; pegRSRBFEATE FRBHOB WAL SHIABY BiNe; ASINIRmVE RckR SUiaies R sieafamide; pipobroman;
piposulfan; piroxantronz‘;yﬂlroc loride; plicgmycin; plomestane; porfimer sodiym; porfiromycin;
prednimusting PREERbAzif FBERG R DUPIIFRIE. SO BRI P YRRIGER ALy iazofizin;
ribopring) rogigtimidessatogelitsabrgohivisraciiodditemddingokiiiatanemspafesate sodium;
sparsomycin; spiragermanium hydrachloridg; spiromustine; spiroplatin: streptonigrin; streptozocin;
20sulofenur; ﬁ#géjlr‘rql %llrcl? éé%a%ﬁ%aﬁﬁ?asmﬁ?gga u%ﬂcﬁf%?%ﬁ%ﬁ?eg Wr r%%ﬁ%%hbo& 1é’r‘ﬁ’oaporfin;
teniposide; tendxérssesttos winposieg thibacponestinoguaginby thiotepss ¢ampfising timpazamine;
toremifene ciffade; ﬂ&egg - trcihi frimet . et lycuronate;
triptorelin; tu%ﬁﬁ%ﬁﬁégﬁg&gﬁlori e%&glgﬁﬂr%‘l?sﬁtgﬂjo%gr% tgesﬁi @%Fﬁéﬁé@ %%E%ﬁéﬁ%%\% r% blastine
sulfate; vincrittiisefelisraes: ovmadeies Kemaddine sulfate; vinepidine sulfate; vinglycinate sulfate;
vinleurggine gaifigte; vinorgihinetartiatRduiirgidipastifate upslidingsyiaienyomasled %gniplatin;
zinostatin; zqrubicin hydrochloride. Other anti-cancer drugs_include, but are not limited to: 20-epi-1,25
dihydroxyvitahiA RSV el A HoRt R Analiisteforr@resentpiBiiR BRAiGEhet ERfde fhefhol; adozelesin:
aldesleukin; Sbhrjdtraitaggnistsiedlireratine I3 0ambasmsitie-ar)iHex: B pfcdinpoamiaalevulinic
acid,; amrubic(::igérac e%ag'ne; relig&' ]anatstc{ozole; %mdrt rapholid ; an i0 enesisgglhibitors;
antagonist D; anflagonls 1E%V; an are‘f&; anﬂgagrsgﬁi%ﬁg ‘rﬁ%r%%%eg Pt 1pﬁr"o% 21" Anti &rogen, prostatic
carcinoma; amtiestroganyantinechiastdthedtisense gligonvciegivisemphiicdivghhdte7apoptosis
gene e PIBIS: ARPRIGSIS LY JAIFI 56 PIRRIAG ook EL 3009 LG G Diina 0 0R

ara-CDP-DL-PTBA; arginine deaminase; asulacrine; atamestane; atrimustine; axinastatin 1;

axinastatin 20b%prageaid 4: iashapeisnizes HoaX B s Whikkcasic i sdbaPAHvEs; balanok
batimastat; BGRMNBE idHREONIHSQe07 et e 17yl Sl osRYMg: befa dastam daivatives;

beta-alethine; betaclamycin B; betulinic acid; bEGF inhibitor; 5bicalutamide; bisantrene;
bisaziridinylsPeARRE"] Bﬁ’ﬁ&ﬁﬂbﬁlﬁ:}i%&eﬁ&%&z@&i&;%r&i&tb; Brogritink> BAdbiithre! Buthionine
sulfoximine; ealdpprdopicalpbossindak carmphoiaaeiiksaritativptsseanaRgbomt 2 peageacitabine;
carbox%ide-gggigo&tﬁig}%ge; carboxyamidotriazole; CaRest M3; CARN 700; cartilage derived inhibitor;
carzelesin; cBSein Kinase inhibitors (1COS); castanospermine; cecropin B; cetrorelix; chlorins;
10chloroquint¥di3¢ sulformmtidancivamdstenis-porpHynh Comgibidel clomife nbaaaatogad by
clotrimazole: ollismyen & CAlsIR & ST SiReRIR A SOPBISISIALnenalaakesFonagenin

crambescidin 816, crisnatol; cryptophycin §; cryg ophycin A derivatives; curacin A;
cyclopentanthitstyGinBhes g eopRaEnsntsy FomySins ehaseBiebelosiats plpotpmpritgraeytostatin;

dacliximab; de@taRiARic event with an onset temperature of about 154 °C. A representative TGA

30 plot for Form B of Compound A is shown in FIG. 7. In certain embodiments, Form B is
characterized by a TGA plot comprising a mass loss of less than about 1%, e.g., about
0.25%, of the total mass of the sample upon heating from about 25 °C to about 140 °C.

In certain embodiments, Form B of Compound A does not contain substantial amounts
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15dehydrodidemnin B; deslorelin; dexamethasone; dexifosfamide; dexrazoxane; dexverapamil,
diaziquone; didemnin B; didox; diethylnorspermine; dihydro-5-azacytidine; dihydrotaxol, 9-;
dioxamycin; diphenyl spiromustine; docetaxek docosanol; dolasetron; doxifluridine; droloxifene;
dronabinol; dMStHIMYEIREA; ebselen; ecomustine; edelfosine; edrecolomBbT&fetfitbite!elemene;
emitefur; epirubicin; 20epristeride; estramustine analogue; estrogen agonists, estrogen antagonists;
etanidazole; gteppsidaehosphrisotxemesiana;fadnaanle; fazarabinantpaiaiinider digrastim,
finasteride; flayopjridol; flezelastine; fluasterone; flydarabine; fluprodaunorunicin hydrochloride;
forfenimex: fBPHEStARe: ?chf?%&ﬁ%‘}élﬁlﬁgﬁn CFRdolMIT & bhyrin: gallium nitrate; galocitabine:
ganirelix; gelpi(riasé inhibitorsrgdémeitadiecgh) Bshio e 2 Binhibiters Ahepstéariuheregatny
hexamethylens fisacelamits; tericl; bandianic. acd, danibici; doyfeney dramantone
ilmofosine; ilomas%et; midazoacn Ones; |H1|qU|mod; mmunostmurant pepflecril S, INSU In-Tike growth
factor-1 fecepi6r hhibicortamtenfbrdrmegponivtsnnberfdion s drastd fkims alse Atumhogdiidéxorubicin;
ipomeanol, 4praplagtiitsqaladingisonengagelessphpmahalioondring s ifapesrop; iasplakinolide;
30kahalalide F; lamellarin-N triacetate; lanreotide; leinamycin; lenograstim; lentinan sulfate;
leptolstatin; |8@EHdnasuREWESIRHIISH AR Terttdr cTabRaiageatal pras ekt gpon adsorption is
leuprolide+e$tooaRARKEIES R ARG ASUPBALR D lSHATIRE:. liRregles LnaRiiRAMANIREARAIOgUE;
lipophilic disaccharide peptide; lipophilic_platinum compounds; lissoclinamide 7; lobaplatin; lombricine;
lometrexol; |SHREAMHIEY BURET RSB G0 VASEAR BRBofimenttRreBRD BRI rin; lysofylline:
lytic peptidesnmaaiansindsmannigsiatinidnasipastatinnasappocaldsiasion Batkkysindnhibitors;
matrix metalloproteinase inhibitors; menoga |L meilbarone; meterelin; methioninase; metoclopramide;
MIF inhibitor;cf%ﬁ?é'b?@t ?ﬁjé?lﬁmfgé)ogfﬁe; %ﬂ%‘?ﬁ? S ASFEGFAL Ble stranded RNA; Smitoguazone;
mitolactol; m{@hh34]n analbguesiimitobadicesnn]tBooxi B tfiObiastgrdwitmigdie cisaparnzed Bhoxantrone;
mofarotene; molgramostim; monaqclonal antibody, human gharionic, gonadotrophin; phosphoryl
i Amyon g R B TR e tormor
suppressor 1psdsaddnerapsuhsiantaily antbanzass upemexnopoperokiveiad; tempabiaictevigdell wall
extract 0myigaorans Nvareiinalineuhe ubsilieth RrpeamIeS AR IRa RGP

naloxone+pentazocine; napavin; naphterpin; nartograstim; nedaplatin; nemorubicin; neridronic acid;
neutral endoFePREESO ik SFHRIE SRS niti S nsEm At df Stahlro R AP SXRSHEE nitrullyn:
06-benzylguasieaasteaiide oo kitRnAVS OGP I OSUERHORANUHIABR; RRABAREEENweaGansetron;
oracin; oral cytokine indycer; 15ormaplagin; osaterone; oxaliplatin; oxaunomycin; paclitaxel; paclitaxel
analogues; oI ITERE HERCAIELS At AR ROy 2R DEORTE LS Hanarytriol
panomifene; gar@hiaciy) ¢ pazelipbheygegashargasestpbladesidéCpentadessdlysuftaterselium;
pentostatin; pentrozole; perflubron;perfasfamide; petllyl glcobhal: phenazipamycin; phenylacetate;
Pnospiiatmse R B e L R
placetin B; plgéﬁﬁﬁ@ggwramésmibmrt%mnlﬁm domiplex; whatinuin corpoembsdiphatifum-triamine
complex; porfig! U uuBicRBITHQMRY CoinBrERE R SoAICRYP IRAGHLRE r A ASIA0IR I nLe

proteasome inhibitors; protein A-based immune modulator; protein kinase C inhibitor; protein kinase C
inhibitors, mi¢P8Afgal: prot&ireiasismbnbEsh T RiBRSInpavRL A oo fsiqbaasrizsdirylase
inhibitors; pupakiine apyRaZOleRcHANE Rddaxy At HoMeraog loRifaelyaxyaivene peniugate; raf
antagonjsts; raltitrexed; ramosetron; ras famesyl prqtein transferase inhibitors; inhibitors; ras-GAP
inhibitof-yete SFE A HRRTHUTASE: FTaMEIm kL T bR AES: PR eE SRR B retinamide:
rogletimide; rojitptiohesyrom etk caghddimets rabigipbne Bhrnu Boxyinsasssqgalistentejping SarCNU;
30sarcophyt Q;O%gwggﬁ% %9 1 mimetics; semustine; senescence derived inhibitor 1; sense
transductio

oligonucleotides; signa rﬁihibitors; signal transduction modulators; single chain antigen

binding protelf? 5##dfiran; $ctiarosmbedBoehthhdor peptdier ewa Bl Shanytacdtatehediierol;
somatomedin iading N P&, BRASHTIRLRAHORICHRA SRICRIDYGIMDS SPEGMMSINEASRIgaoPentin;
spongistatin 1; squalamine; stem cell WO 2009/120167PCT/US2008/1104021 inhibitor; stem-cell
divisioniRhibiforebepiat et ather, HI TATBHGRMBHNAS S ARPOUPE Ad B iagog &g stinal
peptide antagoristhsuradistangdraminnsansapineiannthaticiglieTsanpsoglycansréaiimustine;
tamoxifen methiadide; tauromustine; tazarotene; tecogalan. sodium; tegafur; fellurapyrylium;
telomerase in e’lﬁ’t%rsﬁ; %%%%8‘6‘59&&?’?%@%%%r &’é:gorﬁ%%%i ea’,st%fpéﬁﬂlc%r(ggé%g%éﬂrggltetrazomine;
thaliblastine; thiopasalinEpthponmldoppistindbngoebopoiptimretionepidsitip/onalfasinirehyfidepoietin
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receptor agonist; thymotrinan; thyroid stimulating hormone; tin ethyl etiopurpurin; tirapazamine;
titanocene bichloride; topsentin; toremifene; totipotent stem cell factor; translation inhibitors; tretinoin;
triacetyluridine; triciribine; trimetrexate; triptorelin; 10tropisetron; turosteride; tyrosine kinase inhibitors;
tyrphostins; FBCHHIBIRETS; ubenimex; urogenital sinus-derived growth inHIbRGF2 8t okinase
receptor antagonists; vapreotide; variolin B; vector system, erythrocyte gene therapy; velaresol;
veramine; veggliosiNgrereEin; vnorelbing virkaltinesphosisolRr eralesranieioteERRlatin;
zilascorb; and zinostatin stimalarner. 15[00166]Embodiments herein further encompass a method of
treating or prViSIRYRESSERE or disorders ameliorated by the inhibition of PDE4 in a patient which
comprise administering to a patient in need of such treatment or prevention one or more solid forms
comprising Compound A. Hisbrdiesmfetintaopényadd inhibition of PDE4 include, but are not limited

to, asthma, igfgpmation. CBFANIG ABBGHHR ARG YR 2R PHRRAN - diseRsg, irgnic or acute
a

pulmonary inflammatory disease, inflammatory bowel disease, Crohn's Disease, Behcet's Disease,

colitis, ufterdtQERBLAni SARHHC BRI IO ket Rpeeiigidhean bepreaimdd @bodiment, the

Fg%e%s?Sor di?ﬁﬁ@@! i@lgﬁ)ﬂ?@@hf&ﬂsQ[@Eﬁ&ﬁ@%ﬁ%@ﬂﬁﬁﬁi@%&@?%&?%?ﬁﬂ@@Qf@fﬂpgiﬁﬁgje- |
167]Specific methods af the invention can comprise the administration of an 25additiona
therapeutc ASEHPEUEIF RSB, ALPHCEMADS IS AR TEO) CHIQL ot S HAB A

decongestanisubngmples ailsubhaddiionat therape utimagehtsHolC| ide chabhale otdinaited to:

antihistamines includin ut not limited tq, ethanolamings, ethylenediamines, piperazines, and
phenothiazin%%?gﬁ%?ggm?ﬁ)%%c H}é%;o ﬁ@&ﬁfgy i%rglséﬁfl?ﬁzé‘%&fﬁqﬁ’or{llﬁﬁ |T¥§ %%’gsé%ﬁin, salicylates,
acetomifiophemBiingomethacirg. soflindacestodotar)sep dmatesfoimetnaketoniam ! dicipfenac,
ibuprofen, N3P gwggg%%rbﬁe&%r@fen, flurbiprofen, oxaprozin, piroxicam, meloxicam, pyrazolon
derivatives; and steriods including, but not limited to, cortical steroids and adrenocortical steroids. WO

2009/12016 P& EAY S2008r0eatzim qmbedeiswechiis metpbderopenad dyvanwidie sbateckrizedve drug-drug

interactions anegthakadveraecatisaitpasociRRgwithasrRIge Rt fregtmentof such disorders,
including racemic substituted phenylethylsulfones. Without being limited ?ﬁgg theory, certain solid

forms comprisATBPEYI AbliRIX Asdy tirtHe P provigeihemRadimrRis - frae pRRARk A iveness, or
therapelftic intescRyeEdageNRER k(s Fdbnxy-#-one, two, three, four, five, six, seven, eight,
methoxypheny1)-2-methylsulfonylethyl]-4-acetylaminoisoindoline-1,3-diope, jncludi lid forms
thoreot. 1001 Bn B A R TAR B RO PR RBSuheA o b6 G i the
treatment or p?ézé’ritmribﬁmiﬁéﬁéqgééf %@z_a?ééé @miecgaﬂitim@ﬁreemagmmdé? m(brophylactic
or therapeutigqoge of, 3 PAICHIAL ALIME I §HlIeRipeS ﬁe'HxV\%ﬂH‘?xrlﬁQtEﬂSsa}ﬁQg%%rﬁhron'c

management of a disease or condition may vary with the nature and severity of the disease or
condition an¢¥htbiigdie BiCnRick grataiarvpindisanshiieradmaliSerag i é dbsearasigrizethaps the
dose freguengy sNvitiraisPpEREAARRZINgZ0the fge bedy Weight;; anghraapessesof thegngividual
patient. Suitable 15éié)sing regimens can be readily sele(ﬁgg by those skilled in the art with due
consideratiort Of SuCH TAttGrsS ﬁ&%@ﬁiﬁ%ﬁﬁ@v&aﬁméﬁ HAASABER T8 foPtEBonditions
described hepedividledtithéinthe range of from about | mg to about 1,000 mg per day, given as a single
once-a-day ferably as divided dases throughout g.day. More specifically, the daily dose is
administeregl%vé?c%rlgaily in&éaﬂgﬂ{} elvqi) é%m cfgésééroof%l gﬁ)etﬁclﬁ)gg/ﬂ?/?%({%fﬁ/aéoge%gﬁaéée%gé)%ye from
about 5 mg tthetaltaB8l sy Harpiayenriore SPECifikalfpr betweenfdboupdinmhy sawbalwoin 200 mg per
day. Specifically, e dal-UaseBaYiHRALPUNSe AL iRARE, PP HE LA MihR Mg 50 mg, of

100 mg dosage forms. In managing the patient, the therapy should be initiated at a lower dose,

perhaps abo&hdoMEF T et DSt AetiHeressdUsHabeysads i tdratssidnonbadiReDSabout 1,000

mg per day ageitherdiiFalendosssor dbidathepsaapdanandingRedhanatant sveipbalgsronse.

Alternatively, the daily dose is from 0.01 mg/kg to 100 mg/kg.
y e.g.,an er%/dothennslc event with 319 on%et temperatguregof about 166 °C. A representative

TGA plot for Form C of Compound A is shown in FIG. 11. In certain embodiments,

30 Form C is characterized by a TGA plot comprising a mass loss of less than about 10%,
e.g., about 5.9%, of the total mass of the sample upon heating from about 25 °C to about
140 °C. In certain embodiments, the TGA mass loss event comprises the loss of the

solvent toluene, as indicated, e.g., by TG-IR analysis. In certain embodiments, Form C
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[00170]It may be necessary to use dosages of the active ingredient outside the ranges disclosed
herein in some cases, as will be apparent to those of ordinary skill in the art. Furthermore, it is noted
that the clinician or treating physician will know how and 30when to interrupt, adjust, or terminate
therapy in coRjiRetBHAWMh individual patient response. [00171]The phras®$ FiHetdaliedlly effective
amount”, "prophylactically effective amount" and "therapeutically or prophylactically effective amount,”
as used hereifi@nopoopdgds thebbede Hdesartitieddbsdige:am)Fonts @idadokedeagiensy Ischedules.
Different therapeutically gffective amounts may b licable for different diseases and conditions, as
will be readiI(flelg}r%llé)rf/\?r]%n é’éﬁ%%rgsb Sr&‘.?é%?‘ﬁé‘%ﬁf%n"ﬁ@%‘%Es‘%‘r’nrﬂ%rrﬁfisé‘ﬁ%‘én seglﬁ]f?cle?ént to treat or
prevent suctegisorideisobiglieseffiviertlentiissepmmdutficient to reduce, adverse effects associated

with racemicygoliks3-ethoxy-dsometigxyphany Wiwrmetpiauh %ﬁ%h;&ﬂ%ﬁ;‘t@%ﬁ%&@é@& by
e dose

isoindoline-1,3-dione are also encompassed by the above described dosage amounts an
frequendy sCREHHESSATSIOR RN A CEGTICAN R DVIRG BETIOREof0sdtigimipietriacberiodn

compositiongand; singledsit-Aeseaa fRHRS WAMRKSRY AN 6 SRS arms, ¢ouNsing Compound
A are provided herein. Also provided 10 herein are methods for preparing pharmaceutical

compositiong ARFEGREB Ait bR Backanssrdiligschanabaib id s 1. dpas @SHpfEg Compound
A. For examplgyiifizaesteinfensegipients dadiidsdsnsree [eians Samprising.assahsbiorm provided
herein or prepared usij lid form prqvided herein uitable for oral, mucosal (including rectal,
nasal, or vagialy’ ggﬁﬁ}g}%ﬁ(, eéii?&%?g\éﬁ%cﬁ’tg%%‘&pﬁ?ﬁggriﬁgﬁﬁﬁ?, aﬁ%emfegf?ﬁﬁ (hi¥aarterial, or
intravemdus)sssblinglizl ntranggtescoalc bliccettain tapbod] raekminissrARMD [ROkABINReertain

embodiments, pharm ical_ compasition dasage forms.proyided herein comprise one or more
solid forms c%ifaf?%rrl?giﬁgsc@g%np?éau duﬁajé}é ?é?fflg Qr% lcl)ltgi%r#g%f?ss' %Igrlegl?l(/)apl)%)\w Ié)rbﬁré%%sé{%sg?ical
compositionsatchdwskasinienissitom Siisingble witblicsforticmpdiing Compound A, such as, e.g.,
Forms A B. [Goby . P Cifcen AmarBheinAR) ¢ farr-carmiiog: ARRHILAALRIMARY herein,

wherein the solid form comprising Compound A substantially pure. Certain embodiments herein
provide pharfiist&ilisarispdaitenanpaipsingetrofinacbpiriabinstdile. formitoRRing
Compotnd Asasdetrasatdsubfiitally Badtarldell UpoPRbaiRMOERRAKS sQliddakme2ampmprising
Compound A as Eéovide{j her%ig, W_%Ch is substantially free of other solid forms comprising Compound
A including, &0 EBHRE R BECIHIE DE UpOR SEROSWT SHoBFH RS SRYY 8t nBGMRpHEMy Compound A

as provided hergiresGentain embadimenisieats) fopruidpl gl EunmeCes tioblconpetitiengane dosage
forms comprjsing a mixture of solid fo compyisin ound A, including, e.g., a mixture
comprising 3£§ glglg%g}rgnngfgno? fh%) 3&5%9?@0%% ﬁ%@@ﬁ?‘@f%ﬁﬁt lg%r ggﬁ)ngﬂ%ru‘ges?o 1d form
comprising GosptsimenbediprotidbeldrdinstPtaivlivsintcairosmpositisriseansysiosage forms provided

herein wcaélyne%a@iﬁ]gm liS81aN6 AL MEraPRAMAGEHIGR!: as6aPiabie Rrapienk diliepbgr carrier.
WO 2009/120167PCT/US2008/004021 [00174]A particular pharmaceutical composition encompassed

by this embolftfsnt BSHEH_ ST BB o 0w fd orrlic ilpras g eenrissignate ke 2808ast one
additional thekapaidtie-aganibdxamphgis@tadditional therapeutic agents include, but are not limited to:

o cancer A1 et heapsloc, b imiod o s pryed ren

particle analysis. In certain embodiments, Form C is characterized as a white powder.

25  In certain embodiments, a sample of Form C comprises particies having a plate-like
morphology. In certain embodiments, a sample of Form C comprises particles with a
Dyg of less than about 12 pm.
[00133] Certain embodiments herein provide Form C of Compound A which is
substantially pure. Certain embodiments herein provide Form C of Compound A which

30 is substantially free of other solid forms comprising Compound A including, e.g., Forms
A, B, D, E, F, G and/or an amorphous solid form comprising Compound A as provided
herein. Certain embodiments herein provide Form C as a mixture of solid forms

comprising Compound A, including, e.g., a mixture comprising one or more of the
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(e.g., nasal, sublingual, vaginal, buccal, or rectal), parenteral (e.g., subcutaneous, intravenous, bolus
injection, intramuscular, or intraarterial), or transdermal administration to a patient. Examples of
dosage forms include, but are not limited to: 10tablets; caplets; capsules, such as soft elastic gelatin
capsules; calHeB0IHEUES; lozenges; dispersions; suppositories; ointment& TEatapIkEE (poultices);
pastes; powders; dressings; creams; plasters; solutions; patches; aerosols (e.g., nasal sprays or
inhalers); gefsiliqiig dasagefopms, sitakietr orahRipseosH afRiNsiamo@RREaAt including
suspensions (e.g., aqueous qQr non-aqueous liquid suspensions, oil-in-water emulsions, or 15 a
water-in-oil Iy GPEMIAEHMET Rolutions, and elixirs; liquid dosage forms suitable for parenteral
administration to a patient; and sterile solids (e.g., crystalline or amorphous solids) that can be
reconstituted to provide liguictdd NG smpelkedidr parenteral administration to a patient.

[00176]The gggmppsition, elas, AAFWBiRR A6 deRag RS AL isnieaioa wikRQbpically vary

depending on their use. For example, a dosage form used in the acute treatment of inflammation or a

related disorde@PRMAPESntaNCRIRIEcABOIRETS: SREDPriblersmminddiven g iumnd fi¥Bmprises than

a dosage forpariseddn, Haes Chkmds eatmpatialithe 15apR disensen Simariyi paremeral dosage form
may contain smaller amounts qf one or more of the active ingredients it comprises than an oral dosage

form 25usedCtAPdSt Y SXHRPEULEEP iLBPdEPeRReEHY StREFRA Which specific dosage
forms encompassiéiddnypiltienmvantiamnveiteancdiapricang aagiviens\dlibadgadily mpparetdsto those

skilled in the art. See ., Remington’s Pharmaceutical Sciences, 18th ed., Mack Puhlishing, Easton
oA (1990). BOTP TSR e el R R e A oo iR SEEE e o 50 more
excipietis. 0Mabi¢ exciplentsriare smebokdmoentstd’ tnose skilledpouhé Armef phahmackeriamd non-limiting
examples of ksl RIS AR A MR arsin AhEher 2RRHHRRESFIRIAN R gultable for

incorporation into a pharmaceutical composition or dosage form depends on a variety of factors well

known in thel@¥raindings pravidadimitae 103 tHie oratpin sitiepi rnyobege RopiGompsatadivinistered to
a WO 200943 204G REAMIS2RABIOUDEL Raliant: by, %m&@,%&,@&a&&j@%&&gm&s tablets

may contain excipients not suited for yse in parenteral dosage forms. The suitability of a particular
excipient ma§ MsEU&HIEE BWWFévgpfgéﬁFcfSﬁﬂVé%QPQH?éH@%RPI%tH’&ééZ;é’ tn! fob1?8iLactose-free
composiions &@Bhe.nversias capcemprisecachsienisibal sarenvelkknemnddithenastranshare listed, for
example, in the U.S. Pharmocopija (USP) SP (XX (XVI). In general, |actgse-free compositions
comprise anﬁggt%\ijeoirﬁﬁ?‘elag‘gtfsﬁ h?’ﬁo%?ﬂ%fae%rp gﬁ%l %/ ut%?i gﬁ%‘?}] P ig?lmné%(élﬂ ‘I';C%lﬁ))} %tg?nr%atible and
pharmaceuticsliipst eptablel AmisursaiR efdodhiattoEernde dbSagedonhs conhpriseeeredctive
ingrecient, migrapRrRialing SrliRse, pro-elatiized staro, a3dmagnesium siearnles LRI00L7OThis
invention furtier encompasses anhydrous pharmacéutical compositions and’ dosage fgdrmé comprising
active ingredt@ntd; sihcel water dansaiimalehing Bedvaiidhencorasnielive sy RRaHR example, the
addition®f waterifedheRrYA) is widely accepted in the pharmaceutical arts as a means of simulating
long-term storage in order to determine ¢characteristics such as shelf-life or . the stability of formulations
over 15nme.[§%9e3,6é.g., Jehb oFT R SRREERCE ub STty “PRREHNES DB AR ST iEe, Marcel
Dekker, NY, By Yher20 apglySié 9-80e presffeatvwBiST atd foe Foaech|efalerhpedrcanzphsitninof some
compounds. dioi5, e efigeL of water.on e foruition can be of areahyaniisance since moisture
and/or humi i%y are’commonly encountered during manutac ure, han mg,ppac(f(aang, s%orage,
shipment, arehdsibeofioremetavotisa? 0fBe18ohanrinm el pial tfeeuticaiprernpasittoiS And dosage
forms ofghe {yeRtion GRHRE PIRRAECUSRGRANY R4S O 0t MBISIHIS SRRIAIIG jagregjents and
low moisture or low humidity conditions. Pharmaceutical compositions and dosage forms that
comprise lactbSBAESEFHETESSt HAE Activb SIS HiBEamase dpaprislessaimambeyidPéecondary amine are
preferably anydieusif sbbsiantiphrepBchyipRISHHCIRAGY AR UBIdityshdring.maRyiacturing,

packaging, and/ar storage is expected. [00181]An anhydrous pharmaceutical composition should be
prepared and stofetFEAEHTABR SRy BO S ARAE 18 BV AL FRIBPREE Shailogh o R oo
compositionsrakiyiertaitblydpdckadiet orsing thaatd) il Snldivaiodd  to o1 dyenb drpasiyeiso Water such that
they cane oo hosiianle Imusny KIS AT RISS,al SN LRckaang BRue, but 30are not
limited o, hefretics y seale foi snf}las ICS, Uit dosé Contalners e.d., wale,1 ’

Form D is a methylene chloride solvate. In certain embodiments, the crystal lattice of

ISR TR

Form D comprises about 2.5 molar equivalents of methylene chloride per mole of

Compound A.
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blister packs, and strip packs. [00182]The invention further encompasses pharmaceutical
compositions and dosage forms that comprise one or more compounds that reduce the rate by which
an active ingredient will decompose. Such compounds, which are referred to herein as WO
2009/12016C TS 2068/004021 "stabilizers," include, but are not limiteBAHVaRHGKHAALS such as
ascorbic acid, pH buffers, or salt buffers. [00183]Like the amounts and types of excipients, the

amounts andgpegific types eéaativerpirslianisFinha BaseosdepmmmAhifer depgndingen factors
such as, but not 5limited to, the route by which it is to be administered to patients. However, typical

dosage formBYRRIGEE FRIRLANRN AN ERIR R BHIOMC LS S L RIP I SRR BB 6P Bar day, given
as a single oncera-day Hosadintbavaarniagshuhreier ®ely am dividerfdosesdir oughawothie day. More
specifically, t lly dose is administered twice dajly in equally diyjded doses. Specifically, a daily
dose range rﬁff gg’r%%n%g)ﬁfq@ 59%813535\5?’% 2055 'g‘%é?kd)é’f/g r%o?@‘séé%?ﬁiﬁléﬁ ?\Jﬁfeen about 10
mg and &bout&Ggngierfday sdimpianhgiag-dine patidhhethe thaesagsiradydoa mittatetbaisa lower dose,
perhaps about t mg, and increased i ssary up. to,about 200 mg to about 1,000
mg per day zfgsé.itrﬂeg?1 gh sgi%%ﬁ%%%sreé}\%ﬁ%(go ogsoeust,g %%Eelz%ridﬁfgx%rn 1ﬁ$eiyb5rfi%er1t slrblobal response.
4.3.1. ORAL ¢nthsAGENECRMED 15[0ghd4 [PizsesapisutioalerinpodidimcofsitbsXRPbon that are

suitable for oﬁéﬁé}‘ﬂrﬁ'{rﬂﬁﬁﬁt@%Qéﬁﬁ?s%ﬁﬁﬁ%&h?%ﬁéﬁﬁﬁ I ?&?&9&&%@5’ such as, but are not limited

to, tablets (e.g., chewable tablets), caplets, capsules, and’liquids (e.d., flavored syrups). Such dosage
forms contaifdsrEpQB{FsHoER aMMRktSI BT cermain grabrdimenind 8 prblandth sespsetiods of
pharmagy well:@yyn to those skilled in the art. See generally 20Remington’s Pharmaceutical
Sciences, 18th ed., Mack Publishing, Easton PA (1990). [00185]Typical oral dosage forms of the
invention arelpf&iBred by BRAIHRPRIRERE FFE R i) TS hAnRaL DR ARAGIRIRith at least one
excipient acdgydingdbilegmeional ahaimacsuitaéae mpodlingtechnigles, XcipieNBrAN take a

wide variety of formserglgglen%r;gﬂ?n H1e forhm ofgre aration desired for adminlistration. For 25example,
excipients SUREISTE fSPGEE T oA fl’(‘%u?’du(r)1 serosol’ gécagl FEFRS Thcld §$%P§ré%%ﬁlﬁlited to, water,

glycols, oils, aid@nﬁﬂsg:ﬁtavﬁming&@eﬂ&lqafe&ewiag’mmme@iool@rht@mgm@&pﬁmmqﬁastbf excipients
suitable, for uge,p 5194'91&ﬁﬂ!a.d‘i’ﬁ*%Qﬁaﬁﬂréﬂﬁ)&%i%eﬁgﬂ%%ﬁulﬁﬂ?%ﬁrec%‘ﬂ%%?ns A gaplgty) include, but

are not limited to, starches, sugars, micro-crystalline cellulose, diluents, granufating agents, lubricants,

binders, and Sodiennestafinboay e s porbelrdeduBél shinutrsastlor shnviifse awsks-tablets and
capsules repgasgngithe: W@%B@ﬂﬁag&%%mgaggmimm@y By RieBREeGeNls excipients are

employed. If desired, tablets can be coated by standar ?gueous or nonagueous techniques. Such

WO 2009/1283&FpETCssB0 8P cabS R Eis S5 BEt SR &Y Bypedt Bt methods of

pharmacy. Ingenefabnphiariaaetidical eampasiionstans dosageiferivasupiepaladdnatmiformly and
Intimat Ma ml)ggcgt eacjt:lve nﬂ;re IentSthEQ Iqtlél tJZ)&I‘I‘IeI’S, €§r§ Ivided solid carriers, or both, an
inti dmixing the active ingredi ith liquid carriers, finely divided solid carri both, and

then shaplngefﬁe prg1 ﬂ%f ints the desired presrenﬁ ation T HeCEs P%’f(fﬁ‘fgsfjﬁotlo &&E) vﬁ?é a tablet can

be prepared kxsicomprassionzoe. gadidirigne, ethanol and/or water at about 40 °C for about four

weeks. In certain embodiments, Form D converts to Form C of Compound A upon
exposure to a solvent system comprising foluene at about 40 °C for about four weeks.
[00139] In certain embodiments, Form D of Compound A may be characterized

25 by particle analysis. In certain embodiments, Form D is characterized as a white powder.
In certain embodiments, a sample of Form D comprises particles having a flake-like
morphology. In certain embodiments, a sample of Form D comprises particles with a
Dgg of less than about 18 um.
[00140] Certain embodiments herein provide Form D of Compound A which is

30  substantially pure. Certain embodiments herein provide Form D of Compound A which
is substantiaily free of other solid forms comprising Compound A including, e.g., Forms
A, B, C, E, F, G and/or an amorphous solid form comprising Compound A as provided
herein. Certain embodiments herein provide Form D as a mixture of solid forms

comprising Compound A, including, e.g., a mixture comprising one or more of the

-3



Compressed tablets can be prepared by compressing in a suitable machine the active ingredients in a
free-flowing form such as powder or granules, optionally mixed with an excipient. Molded tablets can
be made by molding in a suitable machine a mixture of the powdered compound moistened with an
inert liquid diY@R0CPOOABB]Examples of excipients that can be used in orélTddsaggifamms of the
invention include, but are not limited to, binders, fillers, disintegrants, and lubricants. Binders suitable
for use in phasmacsytiecahaempPasitionsardAasAd RS NGdGo I BRSNS ititRthiRmgorn starch,
potato starch, or other starches, gelatin, natural and synthetic gums such as acacia, sodium alginate,
alginic acid, étl‘?érpéﬂﬁiﬁ%\‘%éﬁrf)‘&wdered 15tragacanth, guar gum, cellulose and its derivatives (e.g.,
ethyl cellulose, cellulose acetate, carboxymethyl cellulose calcium, sodium carboxymethyl cellulose),
polyvinyl pyrrolidone, metlyl Selltilmse, torf-Getapinirat starch, hydroxypropyl methyl cellulose, (e.g.,
Nos. 2208, 2%4gﬁ10), n@gp&g&y&{@ga&%ﬁ&u}l}%%n%pég@éﬁg%g%% }I%%%r%flss[%p% %}<amples of fillers

suitable for use in the pharmaceutical compositions 2 osage Isclosed herein include, but

are not limitedampeaied daldmaseaimenbedifaegts.dremu B sor ponelad Arenderybtaitind feetulose,
powdered cellypge sgRxaleRe kanln vnamnitalsliclc Ardsorbitals SiapRsAeagaiiinized starch, and

mixtures thereof. The binder or filler in pharmaceutical compositions of the invention is typically

present in frdFF EBETHS GBI YT BEiEcrbMIKBIT sAMREsiREBY . BRI Sor dosage

form. [00190}Quitrine formeatdneiasamiaine catyiosedhelyaaitid Brerpahliniiad Wothe materials
sold as AVICEL-PH-101 TM, AV.ICEL-PH-loaTm, AVICEL RC-581TM, AV10ELPH1Q5TM (available
from FMC CSPGTRHE R CRh TR Rt B it RVt O S S MR R SR BRI Pixtures

thereof .18 spasifiminiieldvlbaadisuimati@0oiForackystalline cellulose and sodium carboxymethyl

cellulose sol ICEL RC-581 TM.,Syitabl hydrous,or low mpisture excipients or additives
it AV 10378 s e bR S s S SRR ey
compositions¥ofahedndentdiractivrosialy sith | étsaprasetibiive gEREDstemxfdseth b e aqueous
environment a2k coRIARNE: R9OB/1 201G ECNSANNNOART a0 eyt dignieorant may

disintegrate in storage, while those that contain too little may not disintegrate at a desired rate or under
the desired ciflitiarsTiFsLRY £ REMNerteransk Boasimeg et farisiivaithir 1eeemaighior too little to

detrimersallyrafieréhecislenss abdhe aﬂh@fﬁlgﬁ@ﬂégaé%@%%ﬁ ysedstorforonselidioralsdosage forms
varies based upon the type of formulatign, and is

of the 5invention. The amount of disintegrant use )

readily discelfr'él)lgreI gg)%ﬂc%é éb é:’cﬁllléryzg%iﬁﬁﬁ’\ééa?tdqgfﬁ?ézﬁapﬂﬁr?ﬁ%@tﬁf& PEENpSsiiRsAsfcomprise
from about 08 (waipoutd 3, issthhtapestasnt of iSKREOr antespedifitathy ko @beuitdta about 5 weight
percent of disintegrant. |Disintegrants that ca used in pharmageptical compositions and
dosage 10for%r>r(1rl§&§ﬁ (leniﬁgel'n%%‘r?[:%gfﬁ(?é? Bﬁ%gré%egﬁi%%%?g%%?}%ﬁ, a’#élsn?caé%(ft ,“czgé:ium
carbonate, mitracBENinetcol hiwdeg drdsdarmbliash §dtlilfn 1 drdSpddiddnés piatiilirBptRassium,

sodium gfarchghycolates pelajp-ar faRioca.siateh, Rt getalinized SIarEh. RIRGTESIAtERGS. clays, other

algins, other celluloses, gums, and mixtures thereof. [00193]Lubricants that can'be used in
pharmaceuti®iE8rdE/BNSs and dosage 15forms of the invention include, but are not limited to,

calcium steafats 4a)agnesiiaesiearatshdinerd, BbriotonigiyRkdolyeaY be PRIk MANRtO!,
polyethylene gil%%%[ other . glycols, stearic, ac‘()j ég}iiug lauryl sulfﬁate, talc, hydrogenated vegetable oil
(e.g., peanut DI RHESRSELY on T BURIBURENSi DG PIR OB OBV O COBIROHH: At SBOBBAR oil), zinc
stearate, ethylOleile letheyldavsedteiiagars, dotniduchs - toettaid BeldiDeapio dubjeaiis iaclude, for
example; a syloid;sili L(AEROSIL 200-rm, manufacture MW.R. Grace Co. of Baltimaore, MD), a
coagula?tgd a%?%%&ﬁ%%ﬁﬁ%t%’sﬁ%%ﬂ rﬁ%‘?l?é?gar%%r %ﬁ%‘é‘f%g 5?%,6 %? ﬁﬁﬁg@M (a
pyrogenic siligsh eimddef Sroapetsdld bysBuboinddCof Bobtosrtiapmandimitsrdotndidef. If used at

all, lubricants.gig,haical¥% Y seFIA 3 ARAHIRIJ S5 A0aD3R0 Wk WRIANI Barcept of dhe

pharmaceutical 25compositions or dosage forms into which they are incorporated: 4.3.2. DELAYED
RELEASE DOYAGE thtypivigrass of the sample upon heating from about 25 °C to about 110 °C. In

certain embodiments, the TGA mass loss event comprises the loss of the solvent

30 acetonitrile, as indicated, e.g., by TG-IR analysis. In certain embodiments, Form E of
Compound A is solvated. In certain embodiments, Form E is an acetonitrile solvate. In
certain embodiments, the crystal lattice of Form E comprises about 2.5 molar equivalents

of acetonitrile per mole of Compound A.
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[00194]Solid forms comprising Compound A as provided herein can be administered by controlled
release means or by delivery devices that are well known to those of ordinary skill in the art. Examples
include, but are not limited to, those 30described in U.S. Patent Nos.: 3,845,770; 3,916,899;
3,536,809; 3 W9324R32emd 4,008,719, 5,674,533, 5,059,595, 5,591,767, SPTAVBABREBTE,543,
5,639,476, 5,354,556, and 5,733,566, each of which is incorporated herein by reference. Such dosage
forms can begise@{o provigle.sigy %S@&W@Jﬁg-F%l%ﬁé%@t@%&hﬁ‘ﬁ%?f%\é%ﬁ&@@ﬂﬁe%&si”9’ WO
2009/120167PCT/US2008/004021 for example, hydropropylmethyl cellulose, other polymer matrices,
gels, permedBRISHEN PRI 2 KIB /S VREFROTRHYR TR SIE St TRt hIgE s S5 bifes,
microsphereg@r 2ocqnkinaticshibesnnt ie proxidméTatiesiaddrieaseIRfileon vaaspg proportions.
Suitable controlled-release for _Léliz;ions known to t r%se §f or inar%/ |adll in 5 the %rt,oin%lﬁ%ing those
described heraif n BEm e R d TRt TS T RIOR Sh oAV gy Aot BT tha: TsbebhiBh The
inventiors thugtetifg MpassEhsagipleniindesafe dabodinuitabisatacatatdapomisisatiginsuch as, but not
imited to, tablefs, capsules, qeleaps. aneanlets daaresadapled.for canplied-releases [QO19SIAI
controlled-release pharmaceutical products have a common goaei gfnlf)lmprovmg drué”fherapy over
that achievedimrékaipiooinommtao eckoatinterpaths. Xdddpatieenugerof rark opainralyisdesigned
controlled-re ion.| i IS:char ' - Mig . of drug substance
being emplo;%%%%%%[dﬁr%ag?l%%%#})ﬂﬁg ﬁ%&ﬁ%ﬁ%%@%ﬁ%ﬁgﬁg gﬁ%ngg%@éﬁtages of
controlled-reksabedimentsidirms Brislsiable xtahdewest tiyBidie drug, reduced dosage frequency, and

increasegl paigfiidpcompliapggailnaddiionesentrliet-seleassdarmulatinnscanrhadised ty affect the

time of onset of action or other characteristics, such as blood levels of the drug, and can thus affect
the occurrendis BRI pradileadisiatain frbRdBeRe oIRIBSE cBRiFEALE FeRisse o diREdhs are
designed to ipiirty relpasesabs Mt @idagdaaipe agnpeienbhinBsnsempily, ieenges the desired
therapeutic effegt, 20and radugllé/ angqé: ryinually release. of otther a d,bnts_of dl’l{‘? tP maintain this
level of thera%lg ﬁ%mc}F?JtFo ﬂ% i ERRE Hvard @Qfgﬁrc?éﬁodle?lc?g%% €. T 6rae s Maintain this
constant levelteiudong mitlebody, the drug must be released from the dosage form at a rate that will
replace the of drug being m ized a Xgr from the,h ntr -r se of an
active ir%gre(?((?%n be s'?irrln(fj gf%%i?ﬁ?ﬁ%ﬁ%%oné%?n?%ﬁﬁ%ﬁgﬁ E)gl%y nbogt:%rﬁrl%g%?%%,
temperature, Regimenalyoite Insedaie ephy distogisdicantitiohsorieoatg aarndshitePSwRRFIEN TE1RAL

DOSAGE FORMS, I 37IRaEeIAlH05R08 RIS FARRS AUMiRiSiaRELIe patienis by various routes

including, but not limited to, subcutaneous, intravenous (including bolus injection), 30intramuscular,
and intraarte fRATEIRYsd SRR AT AR A TRBRIRf TSR E FameRESSPAAF BT thadbmgainst
contaminants;fadeial abdesegarforms are preferably sterile or capable of being sterilized prior to

dministrati tient, les of. teral d include, but t limited to,
coluiontreall 1 hrectiorCHR BE IS TUAHY SR SISITED BLGspERaEs s S Rhbimaceutically
accc_eptable vehﬁsteﬁuﬁlmjmmorﬂtsﬁfépenﬁiodﬁn@adyaimhiMMFm EMmumwghitable
vehicles that gan e, A 10 IdRPARNRIALCoSARAIRERS ARG SN SRIREALS /S ipgun to those

skilled in the art. Examplés include, but are no
A, B, C, D, F, G and/or an amorphous solid form comprising Compound A as provided

herein. Certain embodiments herein provide Form E as a mixture of solid forms
25 comprising Compound A, including, e.g., a mixture comprising one or more of the
following: Forms A, B, C, D, F, G and an amorphous solid form comprising Compound

A as provided herein.

4,1.6. Form K of Compound A
[00148] Certain embodiments herein provide the Form F crystal form of

30  Compound A. In certain embodiments, Form F of Compound A can be obtained from
various solvents, including, but not limited to, solvent systems comprising acetone,
ethanol, water, and mixtures comprising two or more thereof. For example, in certain

embodiments, Form F can be obtained by crystallization from a solvent system
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5limited to: Water for Injection USP; aqueous vehicles such as, but not limited to, Sodium Chloride
Injection, Ringer's Injection, Dextrose Injection, Dextrose and Sodium Chloride Injection, and Lactated
Ringer's Injection; water-miscible vehicles such as, but not limited to, ethyl alcohol, polyethylene
glycol, and p&¥hI{iIEHE glycol; and non-aqueous vehicles such as, but R&TIHREE 84 Edm oil,
cottonseed oil, peanut oil, 10sesame oil, ethyl oleate, isopropyl myristate, and benzyl benzoate.

[00199]Compeuptsithatiacstase/sheselbilitylsf onecsommekihe @stivaingiedirnisHisclosed

herein can also be incorporated .into the parenteral dosage forms of the,invention. 4.3.4.

TR ANS DR b PO TN B T TSR, PSS AR S0 SO SR erma, topical, and

. mucosal dosiadjevierhby oiotheomeéltion iclude, but are not limited to, ophthalmic solutions, sprays,
aerosols, cr tions,,0i ents, gels. solutions ions, syspensions; or other forms known to

oo of kil OIS, See B an Edm Rl RS, O S R B A0 M

Publishifg, 20Eastoniu {Tésciemandysiand reprdesitivetd RRBrpaticaudCEpDoSage Forms, 4th ed.,

Lea & Febiges, Rilladelohiao\Ig i Pernga farmsauiiahle Jeiaaling muycopabligsigs Within the oral

cavity can be formulated as mouthwashes or as oral gels. Further, transdermal dosage forms include
"reservoir typeeisrasitatsdip eRiEioreks WisriBdald iR Bhiibertoftve. dRifr e ko foght specific
period of timg;{R Resneibike ReRelkationef 2R WRRIEH AN placine maredients, [0P201]Suitable

excipients (e&% carriers and diluents) and other materials that can be used tg provide transdermal,
topical, and %0%5ﬁd%%§g%4f8rﬁ§s4eﬁécﬁn%étésaa%W@?rﬂﬁen%ﬁ?@ﬁ@ﬁ’%%ﬂtioﬁ?f@ég skilled in
the phammacetdicalpiiad a0ii dependrdedhs paRiRPRIpissHe R Witk a1 B Riermaceutical

composition or. dasage farm.will be 30 applied. With that fact in. mind, typical. excipients include, but are
not limited toﬁfxvib&clj'itjtl ‘%%%e c()L;r['l]gl,Y etharv ?iéft)é)%%%%'ﬁﬁr}é%l, %?ggy/fgn@gf%g@o&gn%%@%%f sopropyl

myristate, isdyrapWRRihpistten trimegl o, 3l Miktdr8sxhErebE, tt2fcrdn 16tidhis] diricturgs] Lreams,
emulsions, gﬁgs?lr thﬁge%s v&@i haﬁe 10 ' d {}l rm ' ceptable. WO
20(19/120167PEPU5Z006/00402 R e P e PORE S to pharmaceutical
compositionPmiHebBewEforms if desired. Examples of such additional ingredients are well known in

the art.;See, pg) sfiemingipsRhamRcaHicR Peianees ARDAR koHhe s «MackRublighing, Easton
PA (1980 & 1990). 5[00202]Depend|n% on the specific tissue to be treated, additional components may

be used priof™Al CaAHEL ATt cBF s dedb bt &t erraetvd i EirEmdiof the

invention. Fariexampia ceenieteatinipnaan RIS CRAs Radsee ifassisthy dglivesndfhamcive
ingredients to the tissue. Suitabéﬁ %enetration enhancg,rs?inclai%b%t are not Iimited,g%' acetone;
, I

various alcofBESERSS ERLREE B AAa REARa ety SOHFERIGEEEINR A dimethyl
sulfoxide; dirpiethyl dcetaiidd; adimethy 4omnshovwdeén poly by leneghycempydioloos éssuéhias
polyvinylpyrroli H lj d (0 idor lyvidone); u angdy r'qose\_/vat [ luble or
insolubl%P sug%llg egst&%err??u@?%ﬁ%v@?ﬁ] %3%%?6% |§)§‘>¥i§a§°§%§§ 15%?(%95%%%% ’(sg rbigtban?

monostearate) 700203 Fofel prssiod hsampieureaheding dsitibrboridis Hg éofabaut 8o theltissue 15to
which the phasaasesisal GORD FSiaTE O denagRfaTnds-apel et MY AsaRaAFiaRA dp improve

delivery of one or more active ingredients. Similarly, the polarity of a solvent carrier, its ionic strength,

or tonicity cafiBer SHESRLIBRIPRERE Belsery sebifetinscstdin sebpsimaas.Egm Edbe added to

pharmaceuticatsiomansiticragih dasaginfeimsiaadvaniadgeeansy alter the hydrophilicity or lipophilicity
o one ok ot SIS SRR MO SR L e, Seen e oo
penetration-entiancingagentartaiffsse nt sehict formsve omoptsin goipe activehiergrglbe ntsheawn e used to
further adjusHE,(—? PAORE &%xﬁfemﬁoﬁ%gﬂﬂgﬁgén%)éﬁlﬁ% increased from about 0% to about

95% RH, Form F exhibits a mass change of less than about 1%, e.g., about 0.2%, of the

starting mass of the sample. In certain embodiments, mass gained upon adsorption is

30 lost when the RH is decreased back to about 0% RH. In certain embodiments, Form F is
substantially nonhygroscopic. In certain embodiments, the XRPD pattern of Form F

material is substantially unchanged following the adsorption/desorption analysis. In

certain embodiments, Form F is stable with respect to humidity.

-35.



254.3.5. KITS [00204]This invention encompasses kits which, when used by the medical practitioner,
can simplify the administration of appropriate amounts of active ingredients to a patient. [00205]A
typical kit of the invention comprises a unit dosage form of compound 30A, or a pharmaceutically
acceptable s8I ¥¥128¢Brodrug thereof, and a unit dosage form of a sec8fd’EetRAE HitfEdient.
Examples of second active ingredients include, but are not limited to, those listed herein. WO

2009/12016 7613 51$2008/Q0408In[ 0RB0BHKEA Qb FusmUian sandusther ayapsise:exdgas that are
used to administer.the actiye ingredient(s). Examples of such devices include, but ot limited to,
yringes. drFHGEARREE. ARG TSRO0 LB Tor Ll St B ise
pharmaceutisaihtaceepiaetbuatinlesitleahgad hepois echiprashininister eaenpie)iareasiive ingredients.
For exampleérg araiactlil\{se m%rg i%nsttg%igr%\ﬂg‘%gninc% nSiOIied fl%glng1 tth t rp%é@e reconstitL%I%d for parenteral
administration,}fﬁe% can comprise a sealed CORtAING! of 2 suitable veRicls iR WhICH the active
ingredieft cahdz aissolved. tdrfoentain sarticdiaenfrceostefle salbitidnltnairg sxieuie foaparenteral

administration, &seryoles of ARATaCEYsalacseniabis vallles Tinghds: ate paLimited to

Water for Injection USP; aqueous vehicles such’as, but not limited to, Sodium Chloride Injection,
Ringer's Inje#t@wubEkifese Injection, Dextrose and Sodium Chloride Injection, and Lactated Ringer's

Injection; walgiigcible uehiclas:SushoammBHE NS MiRd o e Rlcohe). 1Raligthylsne aiycol, and

polypropylene glycol; and non-aqueous vehicles such as, but not limited to, corn oil, 15cottonseed oll,
peanut oil, sBaAitle Hirl¥tiy ieatansspRetITRivS QR Fasfiersiigehadatkhicruifp s
[00208]The presaitappiieatian Neope sty Feferener dharaoltaineidhSiaRataat No. 6,962,940
(issued Nov. 8, 2005), in¢luding the Examples provided therein, 205.1, EXAMPLE 1; SYNTHESIS OF
(5. TSP N TGP AL P P PITR 6 ORI CEEFPER Partices it a Do
4-ACETYLAMING KB BHo@LINExL,3-DIONE [00209]A stirred solution of

I-(3-ethoxy-4, xyphenyl)-2- methylsulfonylethylamine £1.0 g, mmol) and 3-acetamidophthalic
anhydrice (AP DA 3 oot B R AIRE K & o BB e sovent
was removedibsizatatinoyieldarieol cOhedimamg hapep pfahda Esunilirdilgreitedde whotuct as a

yellow gglid (&&M%fﬂ%@bﬁb@h&%‘&% fhitms r(&%@@a uhd'A €hciﬁcﬁr%i'é?g. St f13), 2.26 (s,
3H, CH3), 2.88 (s, 3H, CH3), 3.75 (dd, J=4.4, 14.3 Hz, 1H, CH), 3.85 (s, 3H, CH3), 4.11 (q, J=7 Hz,

2H. CH2), 5.878d8; B=E.£ fipdoran amombaus, sob 06 e prsingiCRNPoundA a1 0Rvided, Ar), 7.47 (d,

J 7 Hz, 1H, Aereth 64 EhtatkeSibddithEhifhb: 81/ frifid iz dh ARuGA8r@id ibiadNH); 13C NMR

(CDCI3) 8: 14.61, 24.85, 41.54, 42.44, 531..34, 55.85, 64.43, 111.37,112.34, 115.04, 118.11, 120.21,
124.85, comprising Compound A; including, e.g., a mixture comprising one or more of the

following: Forms A, B, C, D, E, G and an amorphous solid form comprising Compound

20 A as provided herein.

4.1.7. Form G of Compeund A
[00155] Certain embodiments herein provide the Form G crystal form of

Compound A. In certain embodiments, Formt G of Compound A can be obtained from
various solvents, including, but not limited to, solvent systems comprising ethy! acetate,
25  For example, in certain embodiments, Form G can be obtained by crystallization from a
solvent system comprising ethyl acetate, e.g., by a process comprising contacting a solid
form comprising Compound A with a solvent system comprising ethyl acetate, followed
by isolation of Form G.
[00156] In certain embodiments, Form G of Compound A may be characterized
30 by X-ray powder diffraction analysis. A representative XRPD pattern of Form G of
Compound A is provided in FIG. 25. In certain embodiments, Form G of Compound A
is characterized by XRPD peaks located at one, two, three, four, five, six, seven, eight,

nine, ten, eleven or twelve of the following approximate positions: 7.9, 9.5, 11.7, 15.7,
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WO 2009/120167PCT/US2008/004021 129.17, 130.96, 136.01, 137.52, 148.54, 149.65, 167.38,
169.09, 169.40; Anal Calc'd. for C22H24N07S: C, 57.38; H, 5.25; N, 6.08. Found: C, 57.31; H, 5.34; N,
5.83. 5.2. EXAMPLE 2: SYNTHESIS OF
(+)2-[1-(3-ETHOX¥2U2METHOXYPHENYL)-2-METHYLSULFONYLETHY BEBAIREEAMPAMINOISOIN
DOLINE-1,3-DIONE Preparation of 3-aminopthalic acid [00210]10% PcliC (2.5 g), 3-nitrophthalic acid

(75.0 g, 355 myeohsand ethand, (123 1) svers shamweddaa 228 LI asrivdiagsaatendnesna nitrogen
atmosphere.ggg]rcgﬁn wa, charged to the reactiqn vessel for up to 55 psi. The mixture was shaken

10for 13 hou BIRG AyrOgRR praed et tRE D PR e Y 8 EP RIS G SRHFHS released and
the mixture veahipiteged With Titrbges3itimasodihesyspensicronasHifares Alrosigaieelite bed and
rinsed with metha e filtrate was entrated.jnvacuo. The resulting solid was reslurried in ether
and isolated ?/%%%%frﬁ] ﬁﬁ%’ |ot}r?fwllﬁ% gg;ﬂé Vgasgc?ﬁgd%havgjgﬂélfo?%’ é?hl?agrlm? V\Bg’gln?’ flﬁf(j#ding 54 g
(84% yieid) c¥B-amidopihatel Bapicklesnaaiaiiogvppais ircthd FepiddR (BN FOorda) Batety (s, 2H), 6.67 (d,
1H), 6.82 (d, AE0;dbdliabls A H). 8-10 (br, s, 2H); 13C-NMR (DMSO-d6) 8: 112.00, 115.32, 118.20,
131.28, 135.86, 148.82, 169.15, 170.09. Preparation of 3-acetamidophthalic anhydride [00211]A 1 L
3-necked roudR815dtiom flaskeprgainetjuhsgsianish BormeGadiioatxowd re madrerebarettarizadd condenser
and charged with3-aminepbihalicanid (8% 596 mored 2achrecticcanyslidesFoh g 1 he reaction

mixture was heated to reflux for 3 hours and cooled to about 25 C and further to 0-5 C for another 1

hour. The cry@diiife Sfarpicrrditeenty Mamubhismbameariasd WasRSEwlat esmerisirgasolid product

was drigg in yagstBcinbienWRINREsAtN elapRaanseNibyeidot givingrérasdahivyiels) of 3-

25acetamidopthalic anhydride as a whife product. 1H-NMR (CDC13) 6: 2.21 (s, 3H), 7.76 (d, 1H), 7.94
t, 1H), 8. 4;2 orffgs %l‘gﬁ%;ofiq%m o Itﬁl%shs %wn ;lln FIG. 27.( In cer.'ta?n embodir(r?ents,)lform G( )

2-(3-ethoxy-4sriettzoiypldibyla TQngilysodpirisiyd peibetoglasfiess [((Baz 2Bt 3% 3F-recikedtround
bottom flask equi ith a mechanical 30stirrer, thermometer, conden d charged with
- (a-ethony- 4 e I i T 250§ 8 e
N-acetyl-L-le¢tsigin @2bgdgaonisiiiel | @Adnasst s o ¢nt@empTises shieredssifithg sedeeheated to reflux for 1

hour. The stigeehpgureiwaslloyed tP(‘P-‘i’R'ﬂa%?.i%tééﬁﬂleéﬁz%ﬁﬁﬁggtét%k%ﬁ &\\;@% continued for

another 3 hours at ambient temperature. The sluiry was filtered and washed wi

2009/12016 7PEMOIS dois/sriaeied. ieasaab eodedinarie Eemm (asamehubarante trdvattida in vacua

at ambient tegapgrpéHBolRReaa N siaREWRIdAH BT HIPO BE3 e yislsh ohthessuge product (85.8%
ee). The crude soé{f (fSQ[? %;ﬁnd methanol (440 mL) were brought to reflux for 1 hour, cooled to room
EU RSB (o

temperature ARFED RS BHE I IRAWEH Stemperature. The slurry was filtered and
the filter cakd00as8ashedmitairetheval {206 nFoym Ge S Clithpasm ik diigchartdherdriad in vacua at

30C tog%cori%;I t.\éyelj h& tieldin 49.6 q (90% recover ofége)-Z%' -ethoxy-4-methoxypheny1)-1-
(methylsulpho %qleztﬁ-g-syrgrﬁ?ﬁe- -}ésé%tygi‘-&?erﬁgé?ﬁga%ﬁt és.t 5 8o #Fé’?ié‘fﬁté‘?ﬁ}égi%}’&-l/zo mM
KEI2PO4@ pHFIH, A8 tiorrahitarmBodwentsombag il RH is increased from about 0% to about

95% RH, Form G exhibits a mass change of less than about 1%, e.g., about 0.4%, of the

starting mass of the sample. In certain embodiments, mass gained upon adsorption is
lost when the RH is decreased back to about 0% RH. In certain embodiments, Form G is
25 substantially nonhygroscopic. In certain embodiments, the XRPD pattern of Form G
material is substantially unchanged following the adsorption/desorption analysis. In
certain embodiments, Form G 1s stable with respect to humidity.
[060159] In certain embodiments, Form G of Compound A may be characterized
by its stability profile. In certain embodiments, Form G material is stable, e.g., its XRPD
30 pattern remains substantially unchanged, upon compression. For example, in certain
embodiments, Form F is stable following compression at about 2000 psi pressure for
about one minute. In certain embodiments, Form G converts to Form B upon exposure
to a solvent system comprising, e.g., ethanol, acetone or mixtures thereof, for about two

days at about 25 °C.
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10 Technologies, 150 mm x 4.6 mm, 05 mL/min., @240 nm): 18.4 min (S-isomer, 99.2%), 25.5 min
(R-isomer, 0.8%). Preparation of Compound A [00213]A 500 mL 3-necked round bottom flask was
equipped with a mechanical stirrer, thermometer, and condenser. The reaction vessel was charged
with (S)-2-(3-WBataidimethoxyphenyl)-1-(methylsulphonyl)-eth-2-y1 SGFHEIWHEEHA2E-leucine salt
(25 g, 56 mmol, 98% ee), 3-acetamidophthalic anhydride (12.1 g, 58.8 mmol), and glacial acetic acid
(250 mL). Theamgyre wasrefluedaustinient AdHDENc0QIRHdeha 20y e RANER Y@S removed in

vacua, and the residue was dissolved jn ethyl acetate, The resulting solution was washed with water

(250 mL x 2)PLRATHSE Ah D U SErRIDHEIERS SR I %D 3 pricheiemieriaed 252 YAig BewdEBver sodium

sulphate. Thgnseiventands Gvapesaiednpiadiarang e pesidunraseyHalized framiabinary solvent
containing ethanci?l1 (1150 gjL) and ace or&e (75 mL Ttgﬁ S%li]g was, isolated by vacl%lm,f'ltration and
e Fi&4iRVA

washed with BRERSPE 00ThE P E) SRR PIBA TR AAR HEPESERYEESEE weight,
affording 19 Bg (756 vield)iafb 12 Hth-(3-ethoxy-4-methoxyphenyl)-

252-methyls lethyl]-4-acetamidoisoindoline-1.3-dione}.with 98%.-ee. Chiral HRLC (15/85 EtOH/20
mM KHZPOI%){glllfS, unﬁ%ﬁ’@h’}r% %@5@%&8?%{@# e%ﬁ‘r’u()?é’g{;t/?e"fgﬁ"r‘h“r‘; 2 ‘4".‘8‘%&%, 0.4 mL/min,
@ 240 rim): 2 daninliS psoméicred reshbRinsentih¢RispraeidelFaes) Ol NMRNOBTCA 318ch..47 (t, 3H),
226 (5. 3,2 81 danifly AEEHARL A0 5Bt AQ0eAdR (0 AMNOLA GG 1H).
5.84-5.90 (dd, 1H), 6.82-" 30 8.77 (m, 6H), 9.46 (s, 1W; 13C-NMR (DMSO-d6) 8: 1466, 24.92, 41.61,
48.53, 54.46% 843, Bats T and{onan puwiphoys sphid farng ceanprisgngd orpmoond 108 providad02, 136.09,
137.60,1848. Akt AbhatkbenfHodbBSidh 68 AR 2008/ 1s20h BARE FAIS7003HR04021 [00214]A

reaction scheme illustrating a preparation of the (+) enantiomer of Compound A is provided as FIG. 29.
5.3. EXAMPERTRIFRIE CORBAE o PRy iR/ PRISIIE FUPsLsiRg Rk fers #<Bsy 5[00215]The
ability of confplivwéiszidF satibit | 1B.SEIMlUESH ah Bl inarpteghtion iy faumasmphielgsinachwias measured
essentially aidescg‘k}%gé)ﬁlow for the LPS-induced INF-a assay in human PBMC, except that freshly
drawn whole’b6dd Was USEF istead of PBMC. (Muller et al., 1999, Bioorg. & Med. Chem. Len.,
9:1625-1630.) Human whole blood LPS-induced TNF-a IC50= 294 nM for Compound A. 10Mouse
LPS-induced serum TNF-4-thhibMEaTHERERBABEABMEBE tested in this animal model according to
previously gqaom(bgd mettTosifCaitahehabr AR MekMach RiB0A5HRN e RSniagged serbm
TNF-a inhibition (ED50, m , p.0.)= 0.05,for Compound A, LPS-i ed TNF-a, productjon
15[00217]Lipééfj%alﬁ/%a%rc‘?f&??é%g&%;*f’sr%ﬁ &#&BF&%BHF%L?E&%"B&? @E Fia gt itiuch as E.
coli which inadaogsipraducticredfigtanyppriednftamedatbsyctybekinest ipeivelingnldd mand gepesipheral
blood mononu U BM he TNFE ced in response to LPS is.derived from monocytes,
which compr?sg!ga% %@;ﬁ%ﬁﬂ@%gﬁ% %ﬁ@tgfg%gﬁ 7\%80 &tsrﬁg%ibeno s%é?gcﬁég%ﬂgr the ability to

inhibit LPS-irf@uustma Carpoynddustidhaons-h i aman/PENcrre pré\ie frsiymdB sdrbredrovuder et al.,
1996, JrMeds Ghem ¢ 3%:8238L BN G S ariahiona s Wesaob i vesBy Hgll Hynague

(Pharmacia, Piscataway, NJ, USA) density centrifugation. Cells were cultured in RPMI (Life

TechnologieST ERFRPIALAY, TAT2 GSAf-SmmadhtBtAR AR LTS WH KA SBRIRIE AN

Bio-productspiaastianskic A, USA), 2 mM L-glutamine, 100 U/ml 25penicillin, and 100 ug/m1

streptomyein frfg fecnnelsal-lRIIREYS Bodlbissi S tRieplaindl Of el at-botom
limited to: heart disease, such as congestive heart failure, cardiomyopathy, pulmonary

25  edema, endotoxin-mediated septic shock, acute viral myocarditis, cardiac allograft
rejection, and myocardial infarction; solid tumors, including but not limited to, sarcoma,
carcinomas, fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic
sarcoma, chordoma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma,
lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing’s tumor,

30  letomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast cancer,
ovarian cancer, prostate cancer, squamous cell carcinoma, basal cell carcinoma,
adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, papillary

carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary carcinoma,
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culture plates (Coming, NY, USA) in triplicate. Cells were stimulated with LPS (Sigma, St. Louis, MO,
USA) at 100 ng/m1 in the absence or presence of compounds. Compounds (Celgene Corp., Warren,
NJ, (iISA) were dissolved in DMSO (Sigma) and 30further dilutions were done in culture medium
immediately Feéd@Us81drhe final DMSO concentration in all samples wasPO0RZB%6@omgpaunds were
added to cells one hour before LPS stimulation. Cells were incubated for 18-20 hours at 37C in 5%

CO2 and supgenpipREnWere-thenLolasied: ditiadmithoiie rerdium endiassayed for TNF-a WO
2009/120167PCT/US2008/004021 levels by EWA (Endogen, Boston, MA, USA). LPS-induced TNF-a

1050= 77 nVFROFETHTHIA SSMiNoRs. ipagEamatgEransreubileRs [Gomenesiviey saacsburse of

inflammatory;eli§eaise furd @ QeMAHRR, isofeR: i Abed vl eUiRkiIBg thokb3, rather than by
bacterially derived LPS. Compounds were tested for the_ ability to inhibit IL-113-induced TNF-a

production frSMAUHR S BRI 1B AHEF K9G RFdE PR RIBA FRIERLSIO8IRMAN, except that the
PBMC were igaladethdinm isapisies leukospio iR (S rmaqBisliegiaalsadiNosti Brurswick, NJ, USA) by
centrifugation ]onoclffi:%gll-Pla ue Plus (Amersham Pharmaci 1Pi%scata\é\v?gl?]/, N‘\?J%QJJOUSA)', plated in 96-well
tissue cultureoﬁgates A8 TBs RIS RPRC T a8 HRaIEH TR ,aWéﬂ?e lle, Maryland,
USA) contairivhgpd-Ofsriedatmioractiviakiidd éial deoVingtabrernc(ity blomapbRastiMidudatamine] 200 U/m1

penicillin, and 100, m)'bﬁg%etgg@%gg@%ﬂ%@@%@%ﬁggﬁggﬁ iR gempoynds at 10, 2, 0.4,

0.08, 0.016, 0.0032, ._00064, an icate at concentration of 0.1% at 37C
15in a humidifiseishlasbatonkansss GORforagne houmy therydetaukanath (ARISD asyteieedlabicant human

113 (Gpcogentiorl & hewsuiboAareRd NG RIGS0 - A I ar ComRaYn (Rt EXAMPLE 4

PDE SELECTIVITY PDEI, 2, 3, 5, and 6 enzyme assays 2 20]The specificity of compounds for
PDE4 was adetdeBMFdstRg amiasinyle sorlyambasticlowkmmiagaans wsiifsentated human PDE2,

PDES3, and Piaii&fipNtivdmamplaseials iddidaka eofifrsaneedid TinBlesnaneRiopiys- iota, 429:485,
and Nicholsen et al.,. 1991, Trend Pparmaco. Set, 12:19), and PDEG6 from bovine retinal rod outer
segments (BA&HY &iHile 2, i“gTBP &ﬁ’é’ﬁ%ﬁ%ﬂ?ifﬁ%@,aﬁﬂcf}é%%fﬁékéﬁ??i@égf%ma. Pharm.,

36:773). Resljlisphrdliste ntydlabiedul Dimpeoaytae asaaye (002 T4 a CAMP-selective PDE

expressed mainly. in T cells and.in skeletal scle.TceIIﬁ-d%rivedc tokines such.as JL-2 and IFN-y are
potentiaﬁg regdqué[’a le via %ﬁ%ﬁa}?r{ﬂfg]{%}ﬁogﬁglf"ﬁgg%}un e %anlq\qlffﬁ?% auarrrﬂ%lnrfi aéle%sc%?/ anion 30
exchange cheoraddirag iiempprbviegsiy(deseribadrBlioagemdtBadban (9860RndcA Natl. Acad. Sci.

USA, 93141 B coRimpauniie i eRict aneinal e BG4 igRaralanndig resence of 10
nM cAMP as described for PDE4 in Table 1. WO 2009/120167PCT/US2008/004021 5.5. EXAMPLE

5: PDE4 INHABHEIGpE Bt quonat Hensad iredi dabyire eris oy rog e oImieds <y smiags purified

from U937 hunearymenacaytis, aRlla by eahidi atlieschon apdrapYas RERViRURlydesathasidMuller et
al., 1998, Bioorg. & Med. SC?Jm. Lett. 8:@%&674). Phaosphodiesterase reactions were carried out in

50 mM Tis HEZ 98 P58 RIRINRy P52 PIRIUAME A AT HAT A RAE SIS 19PAIS BB Sterminated
by boiling, treatédiwitrddmmgirhstakewensm, and separated using AG-1XS ion exchange resin

(o) o G VA 100 B B DAL 8 SRR Focin
actvicin, aclarubicin; acodazole hydrochloride; acronine; adozelesin; aldesleukin;
altretamine; ambomycin; ametantrone acetate; aminoglutethimide; amsacrine;

25  anastrozole; anthramycin; asparaginase; asperlin; azacitidine; azetepa; azotomycin;
batimastat; benzodepa; bicalutamide; bisantrene hydrochloride; bisnafide dimesylate;
bizelesin; bleomycin sulfate; brequinar sodium; bropirimine; busulfan; cactinomycin;
calusterone; caracemide; carbetimer; carboplatin; carmustine; carubicin hydrochloride;
carzelesin; cedefingol; chlorambucil; cirolemycin; cisplatin; cladribine; crisnatol

30 mesylate; cyclophosphamide; cytarabine; dacarbazine; dactinomycin; daunorubicin
hydrochloride; decitabine; dexormaplatin; dezaguanine; dezaguanine mesylate;
diaziquone; docetaxel; doxorubicin; doxorubicin hydrochloride; droloxifene; droloxifene
citrate; dromostanolone propionate; duazomycin; edatrexate; eflornithine hydrochloride;

elsamitrucin; enloplatin; enpromate; epipropidine; epirubicin hydrochloride; erbulozole;

-~ 30 .



10are listed in Table 1. Table 1. PDE S ecifici Racemic Compound Compound A Compound B* POE
Inhibition PDE4 1050 (from U937 cells) (nM) 81.8 73.5 611 PDE I (,4) inhib at 10 gM) 9% 23% 27%
PDE2(% inhib at 10 gM) 19% 6% 10% PDE3 (% inhib at 10 gM) 21% 20% 31% PDES5 (% inhib at 10
gM) 3% 3% “YEPBEW 9% inhib at 10 gM) ND -6% PCT/US2008/604021

10

15

20

25

30

esorubicin hydrochloride; estramustine; estramustine phosphate sodium; etanidazole,
etoposide; etoposide phosphate; etoprine; fadrozole hydrochloride; fazarabine;
fenretinide; floxuridine; fludarabine phosphate; fluorouracil; flurocitabine; fosquidone;
fostriecin sodium; gemcitabine; gemcitabine hydrochloride; hydroxyurea; idarubicin
hydrochloride; ifosfamide; ilmofosine; interleukin II (including recombinant interleukin
11, or rIL2), interferon alfa-2a; interferon alfa-2b; interferon alfa-nl ; interferon alfa-n3;
interferon beta-l a; interferon gamma-1 b; iproplatin; irinotecan hydrochloride; lanreotide
acetate; letrozole; leuprolide acetate; liarozole hydrochioride; lometrexol sodium;
lomustine; losoxantrone hydrochloride; masoprocol; maytansine; mechlorethamine
hydrochloride; megestrol acetate; melengestrol acetate; melphalan; menogaril;
mercaptopurine; methotrexate; methotrexate sodium; metoprine; meturedepa;
mitindomide; mitocarcin; mitocromin; mitogillin; mitomalcin; mitomycin; mitosper;
mitotane; mitoxantrone hydrochloride; mycophenolic acid; nocodazole; nogalamycin;
ormaplatin; oxisuran; paclitaxel; pegaspargase; peliomycin; pentamustine; peplomycin
sulfate; perfosfamide; pipobroman; piposulfan; piroxantrone hydrochloride; plicamyein;
plomestane; porfimer sodium; porfiromycin; prednimustine; procarbazine hydrochloride;
puromycin; puromycin hydrochloride; pyrazofurin; riboprine; rogletimide; safingol;
safingol hydrochloride; semustine; simtrazene; sparfosate sodium; sparsomycin;
spirogermanium hydrochloride; spiromustine; spiroplatin; streptonigrin; streptozocin;
sulofenur; talisomycin; tecogalan sodium; tegafur; teloxantrone hydrochloride;
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; vinrosidine sulfate; vinzolidine sulfate; vorozole; zeniplatin,
zinostatin; zorubicin hydrochloride. Other anti-cancer drugs include, but are not limited
to; 20-epi-1,25 dihydroxyvitamin D3; 5-ethynyluracil; abiraterone; aclarubicin;
acylfulvene; adecypenol; adozelesin; aldesleukin; ALL-TK antagonists; altretamine;
ambamustine; amidox; amifostine; aminolevulinic acid; amrubicin; amsacrine;
anagrelide; anastrozole; andrographolide; angiogenesis inhibitors; antagonist D;
antagonist G; antarelix; anti-dorsalizing morphogenetic protein-1; antiandrogen, prostatic
carcinoma; antiestrogen; antineoplaston; antisense oligonuclieotides; aphidicolin

glycinate; apoptosis gene modulators; apoptosis regulators; apurinic acid;
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10% PDE7 IC50 (nM) 22110 20500 ND POE SpecificiOr Ratios from above data (*fold) PDE4/PDEI
>2700 >500 >50 PDE4/PDE2 >800 >10000 >260 PDE4/PDE3 >670 >1200 >45 PDE4/PDE5 >12000
>30000 >39000 PDE4/PDE6 ND >40000 >250 PDE7 1C50/PDE4 1050 270 279 ND
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15

20

25

30

WO 2009/120167 PCT/US2G08/004021

ara-CDP-DL-PTBA; arginine deaminase; asulacrine; atamestane; atrimustine; axinastatin
1; axinastatin 2; axinastatin 3; azasetron; azatoxin; azatyrosine; baccatin I11 derivatives;
balanocl; batimastat; BCR/ABL antagonists; benzochlorins; benzoylstaurosporine; beta
lactam derivatives; beta-alethine; betaclamycin B; betulinic acid; bFGF inhibitor;
bicalutamide; bisantrene; bisaziridinylspermine; bisnafide; bistratene A; bizelesin;
breflate; bropirimine; budotitane; buthionine sulfoximine; calcipotriol; calphostin C;
camptothecin derivatives; canarypox 1L-2; capecitabine; carboxamide-amino-triazole;
carboxyamidotriazole; CaRest M3; CARN 700; cartilage derived inhibitor; carzelesin;
casein kinase inhibitors (ICOS); castanospermine; cecropin B; cetrorelix; chlorlns;
chloroguinoxaline sulfonamide; cicaprost; cis-porphyrin; cladribine; clomifene
analogues; clotrimazole; collismycin A; collismycin B; combretastatin A4;
combretastatin analogue; conagenin; crambescidin 816; crisnatol; cryptophycin 8;
cryptophycin A derivatives; curacin A; cyclopentanthraquinones; cycloplatam;
cypemycin; cytarabine ocfosfate; cytolytic factor; cytostatin, dacliximab; decitabine;
dehydrodidemnin B; deslorelin; dexamethasone; dexifosfamide; dexrazoxane;
dexverapamil; diaziquone; didemnin B; didox; diethylnorspermine;
dihydro-5-azacytidine; dihydrotaxol, 9-; dioxamycin; diphenyl spiromustine; docetaxel;
docosanol; dolasetron; doxifluridine; droloxifene; dronabinol; duocarmycin SA; ebselen;
ecomustine; edelfosine; edrecolomab; eflornithine; elemene; emitefur; epirubicin;
epristeride; estramustine analogue; estrogen agonists; estrogen antagonists; etanidazole;
etoposide phosphate; exemestane; fadrozole; fazarabine; fenretinide; filgrastim;
finasteride; flavopiridol; flezelastine; fluasterone; fludarabine; flucrodaunorunicin
hydrochloride; forfenimex; formestane; fostriecin; fotemustine; gadolinium texaphyrin;
gallium nitrate; galocitabine; ganirelix; gelatinase inhibitors; gemcitabine; glutathione
inhibitors; hepsulfam; heregulin; hexamethylene bisacetamide; hypericin; ibandronic
acid; idarubicin; idoxifene; idramantone; iimofosine; ilomastat; imidazoacridones;
imiquimeod; immunostimulant peptides; insulin-like growth factor-1 receptor inhibitor;
interferon agonists; interferons; interleukins; iobenguane; iododoxorubicin; ipomeanol,
4-; iroplact; irsogladine; isobengazole; isohomohalicondrin B; itasetron; jasplakinolide;
kahalalide F; lameliarin-N triacetate; lanreotide; leinamycin; lenograstim; lentinan
sulfate; leptolstatin; letrozole; leukemia inhibiting factor; leukocyte alpha interferon;
leuprolide+estrogen+progesterone; leuprorelin; levamisole; liarozole; linear polyamine
analogue; lipophilic disaccharide peptide; lipophilic platinum compounds; lissoclinamide

7, lobaplatin; lombricine; lometrexol; lonidamine; losoxantrone; lovastatin; loxoribine;
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*Compound B is the (-) enantiomer of Compound A. 5.6. EXAMPLE 6: HUMAN T CELL ASSAYS
15SEB -induced IL-2 and IFN-y production [00223]Staphylococcal Enterotoxin B (SEB) is a
superantigen derived from gram- positive bacteria Staphylococcus aureus. SEB provides a convenient
physiological*8trHliftis2&i%ecific for T cells expressing particular T cell receBloF US3¢HHIHEIHUman
PBMC (consisting of approximately 50% T cells) were isolated from source leukocyte 20units as
described abaveand pletRehikApivelhiiEsue Dl RIptesiads3 malQbstallstadrapmylete medium,
pretreated with.compounds at 10, 2, 0.4, 0.08\,10..016 ! .903‘2, 0.00064, WO .

D 00071 201 EHBERRAS RIS > AR AR A LR S RS R B USie8htration of 0.1% at
37C in a huinthibitecs jmottatol ahbMafo0? forntdrdloyrnthisiordtinse) atedalofrdidagvith SEB (Sigma
Chemical Cg,..St. Louis, MO, USA) for 18 hours. IL-2 and IFN-y levels were me d by ELISA (R&D
Systeme, MR FA S AT e gr it ior bl B SABEERIED a6 ot ror
Compound ritégiamXA b Echl calPnEZtiE vidiONsAS AN SIS G Edintutbr blasEreldlvation
[002241ProsiRgIANAE: e R GERKAIRRLRIRAANAULIBGSRIONS AEIRAARYISShdapall3.AR0 other

leukocytes and consequently elevates intracellular cAMP levels, resulting 10in inhibition of cellular

responses. FREWEmMEMadiropRinCE LRl UliniKitIr KoPRsiBTaR AN steldlss cAMP levels in
these cell tyResiARR IR SISYAERNR AL SAME: igeﬁﬁm%ﬁaﬁ%%@f@.ﬁétrm Qg dn-hedaresence of
10ITOr. INtr

PGEZ2 is proportional to the inhibitory activity of that PDE4 in acellular cAMP was measured

in human PERIEPESTEIGH BN A8raG IR 98 e SorBEcP Bt herl ptatb 85e86-well plates 15at

| x 106¢cellsherpmeiie; REEHISHI ihhecelisswaredrertesihd; wittretimpaghdst 100, 10, 1, 0.1, '
0.01,and 0 Lrll:\/l in a final concentration of 2% DMSO in dl%)ljcate ?t 7{C ina hungidjfi_ed incubator at
50 CO2for SRERBUPTHE RS HARE the AR TF IAH PER 2 (TR Y (BTGIRE 16 . The cells were
lysed with HE&rjddnid dind) conceetréddisptidashibilyhosiehodesierasa tactvitdamddhiaiptates were
frozen at -2QC. 20, The. P.p d i AMP_(low pH). Immunoassay kit (R&D
Systems). ém%%:eAgl\%ﬁgé%%’ @Q%Fg%m%ﬁ%éﬁ%@%&&égﬁ%ﬁgﬁﬁﬁ&%&%&or Compound A is 1.58
RM. [00225}Erspainetides Amirpitstonen andsasgiophpadenss on smed: asdotiowsnP BCefere removed

from SFBUFC%I%{H@&YA?é_s@é?&%‘eT8&@&5@@?@%&9&%%&%@%@%&%@'H’aﬁ&gﬁ%sf"US (Amersham
Pharmacia). The resulting erytﬁrocyte/ polymorphonuclear cell (PMN) pellet was resuspended in

Hank's BaldRESES FSBRITGS @siovomttsker BHey Hex WithaaHEeRis Ak BBy Dextran T-500
(AmershampRiaifecdapdrnbath, sabBRi fandi Fosases snesepaltivsiael tRseeimpplyiiaR minutes, and the

PMN d and centrifuged at 120 rpm for 8 minutes at 4 . The 30 remaini throcyt
were lysod TSI E0E MOV 36 SRR BF B CLAS BEaheTil 1§ RBhchty by the adelton of ar

equal volunp:ofalifemgalin ehdiybaRNAN \poospdentsH ige ti tr ¢ 206 aoi; fpll@apiutes at 4 C, then
e S AR s gnans it o G phove. P
inhibitor; platinum complex; platinum compounds; platinum-triamine complex; porfimer
sodium; porfiromycin; prednisone; propyl bis-acridone; prostaglandin J2; proteasome
inhibitors; protein A-based immune modulator; protein kinase C inhibitor; protein kinase
C inhibitors, microalgal; protein tyrosine phosphatase inhibitors; purine nucleoside
25  phosphorylase inhibitors; purpurins; pyrazoloacridine; pyridoxylated hemoglobin
polyoxyethylene conjugate; raf antagonists; raltitrexed; ramosetron; ras farnesyl protein
transferase inhibitors; ras inhibitors; ras-GAP inhibitor; retelliptine demethylated;
rhenium Re 186 etidronate; rhizoxin; ribozymes; RH retinamide; rogletimide; rohitukine;
romurtide; roguinimex; rubiginone B1; ruboxyl; safingol; saintopin; SarCNU;
30  sarcophytol A; sargramostim; Sdi I mimetics; semustine; senescence derived inhibitor I;
sense oligonucleotides; signal transduction inhibitors; signal transduction modulators;
single chain antigen binding protein; sizofiran; sobuzoxane; sodium borocaptate; sodium

phenylacetate; solverol; somatomedin binding protein; sonermin; sparfosic acid;

spicamycin D; spiromustine; splenopentin; spongistatin 1; squalamine; stem cell
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approximately 74% CD18/CD11b+, 71% CD16+CD9+ neutrophils by flow cytometzy on a
FACSCalibur (Becton Dickinson, San Jose, CA, USA). Results are shown in Table 2. fMLF-induced
LTB4 production [00226]N-formyl-methionine-leucine-phenylalanine (fMLF) is a bacterially 5derived
peptide that At\AfEd Wétitrophils to rapidly degranulate, migrate, adhere f-éfdatieN&t@élls, and
release leukotriene LTB4, a product of arachidonic acid metabolism and itself a neutrophil

chemoattractaiibifoersraioes et tesiasiforns e nhiitye e hbas, i nHndused nawyapbil LTB4
production as previqusly described (Hat elm%Hn and Schudt, 2001, J Pharm. Exp. Ther.,

Xp
297:267-279) RiTHT TS Y81iStGthG TORTERTHPSABAS 2RBLAMPHIIILNE: iSYRIE S HES%IBE above and
resuspendedynthitiasplyatedmifieybdsatinglimibout caloiviitor Mty ot (Biaisitaker) containing 10
mM HEPES PH 7.2 anggglat d inogzﬁ-well ti ue ?J){}I%Jreﬁgllatesfgf a conce%r jon of 1.7 x 106 cells/well.

Cells were tréated with S%a. tlmlé%sfgg? ﬁrﬁa Pl Cae mn%ﬁlsi/fg 396+ 15 minutes at 37C

5% COZ; theentarsebah with cwiopodmdsnapds@io 1Q6@h 0o &;cabdid:; GB2z61064, thuitbRsiMein a final

DMSO conc j f .03 lj ' NI ' imulated with 1 p.M
fMLF for 30 %qg%gsﬁ%%en Iyseg%%ﬁéqa%g |t%5#§g%%§%gfé%ﬁ %%‘,ﬁgﬁé né%léc?n and frozen in a
dry ice/isoprégsaatiragantsi thomees, thysadsimeletispohermame7 0 ihiil eieurBrisontent was

measured by; glitiued I BAEL A1 0RED SYSIRMS o RASHER M8 SOCKR il &N G2tor:

20Zymosan-induced IL-8 production [00227]Zymosan A, or the heat-killed yeast Saccharomyces
cerevisiae, bS5 AEHIS o HSHBMEUR A idinenBirisbinsp HiretiFpxc alitPirsHers phagocytosis,
cell activationapistiiond RrQEEtIRNMAYNRIaAaNRAURRsERIPUCHO N NES FABARMEed as previously
described (Ay et al., 1998, Brit, J. Pharm., 23:1260-%&%66) with the 25 following modifications Human
neutrophils W%Fglmﬁfigﬁog?ﬁgls%ﬁlﬁ AR5 TR AP T AP BES B KIRREF SSSRRGE at 3x105cells/well

in complete mesiunistiseaiadonité; carpoUBdeatol Sy 2ef, 4£r0Hi8¢ R0ddne0HIBAR;; 0R@64; and 0 p.M in
duplicate in a finaI.DMSC()i.conceA?etra¥n of 0.1%.for 1 h%ﬂr at 37C 5% CO2 Neutr?fphilslwere then
Be, Ver

unc &0 2y mosan A (SIgma) Al 2. & T Uspariaesiien oy

. VT, i3, ve
stimulated with ynop’sonlzea, bol yrhosan gma or 3018 hours.
SupernatantgaviplietinaArascotbamet teistestfor tinlaynBl. ISA (R&D Systems). Results are shown in

Table 25 WQR0R8(120167RC TS AOGRIARARH I E-inghcer, GRIFGRIR expression

[00228]CD18/CD1lb (Mac-1) expression on neutrophils was measured as previously described (Derian
et al., 1995, BravamiRgsliserses sndispndervametirsasiowithy mbiafitoapiRDRe inrd priieniveRéckolated as

described ahygpide adasusRang eslipacomplate edinRlbbdop eeisinnpratieatedNth compounds
at 10, 1, 0.1, O\%il and O E\I‘M in duplicate at a final DMSO c ,ncentrgtion of 0,1% for 10 minutes at 37C
e

506C02. Cell§ WEITHeR THRTIIEETTRAEH Am RIS 258 i ABIPLMAEE KPHE . Cells were
treated with iatioitd gént(deoksdimierhun aftieseanciahats)dVadir&niove aBAe bisAn(iG:pg/1x106 cells) to

block Fforect%mg}rgﬁ staggéad yé/itqerODl%-FlTEg an%n Coirlil)al I?ﬁEaEmloa Beg#osgag)écgﬁg%?‘)lhgnd analyzed by
flow cytometry on a FA SCalibur, CD'1 BICBY T expression 1Z-Lmezgﬁ'q fiorescence) in the absence of
stimulation weesvslibtsersto Crdm alPsappl Bshoesls tRineasiitsitiis culcrsativn g ditisaedeuiBB0svalues.

Results are auThTaRIe duclfY s RiGEC AdNESindP A YE A BR2R B AR Hrabiical vein

endothelial cells (HUVEC) were used as a ]
to be treated or prevented is chronic obstructive pulmonary disease.

100167] Specific methods of the invention can comprise the administration of an

25 additional therapeutic agent such as, but not limited to, anti-inflammatory drugs,
antihistamines and decongestants. Examples of such additional therapeutic agents
include, but are not limited to: antihistamines including, but not limited to,
ethanolamines, ethylenediamines, piperazines, and phenothiazines; antinflammatory
drugs; NSAIDS, including, but not limited to, aspirin, salicylates, acetominophen,

30  indomethacin, sulindac, etodolac, fenamates, tolmetin, ketorolac, diclofenac, ibuprofen,
naproxen, fenoprofen, ketoprofen, flurbiprofen, oxaprozin, piroxicam, meloxicam,
pyrazolon derivatives; and steriods including, but not limited to, cortical steroids and

adrenocortical steroids.
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substrate for neutrophil adhesion as previously described (Derian et al., 1995, J. Immunot,
154:308-317) with the following modifications. HUVEC cells were obtained from Anthrogenesis (Cedar
Knolls, NJ, USA), and neutrophils were not treated with cytochalasin B. Cells were treated with
compounds ¥{@&/13016%0.01, 0.001, and 0 p.M 20 in a final DMSO concBhtratieME 246 in duplicate
for 10 minutes, stimulated with 500 nM fMLF for 30 minutes, and washed twice with PBS before
measuring fli@resgience atpacifid K8GOdslafeeadenBineval trstdunehtsg MAnppsiiaddénd) SA).

Racemic oSSR ERRRoCT R PO St b0 LA 0 L rdCisha L Ted (Cs0
20.1 2.48 Zymdsdmgmaeraid $utBHOED NRdefMilfivdecel Cidi8teipy dssitd @50 NbB8g0
e SRR S S R B G Lo
solubilitiés wibesapeatisaider iy g1asy. ATdberapeiaip ifiéax. Thvergrpemic 2-[1-(3-Ethoxy-4-

methoxyphenyl}-2-methylsulfonylethyl]-4-acetylaminoisoindoline- 1,3-dione, including

solid forms thereof.

[00169] As stated above, certain solid forms comprising Compound A may be

used in the treatment or prevention of a wide range of diseases and conditions. The

10 magnitude of a prophylactic or therapeutic dose of a particular active ingredient of the
invention in the acute or chronic management of a disease or condition may vary with
the nature and severity of the disease or condition and the route by which the active
ingredient is administered. The dose, and perhaps the dose frequency, will also vary
according to the age, body weight, and response of the individual patient. Suitable

15 dosing regimens can be readily selected by those skilled in the art with due consideration
of such factors. In general, the recommended daily dose range for the conditions
described herein lie within the range of from about 1 mg to about 1,000 mg per day,
given as a single once-a-day dose preferably as divided doses throughout a day. More
specifically, the daily dose is administered twice daily in equally divided doses.

20  Specificaily, a daily dose range may be from about 5 mg to about 500 mg per day, more
specifically, between about 10 mg and about 200 mg per day. Specifically, the daily
dose may be administered in 5 mg, 10 mg, 15 mg, 20 mg, 25 mg, 50 mg, or 100 mg
dosage forms. In managing the patient, the therapy should be initiated at a lower dose,
perhaps about 1 mg to about 25 mg, and increased if necessary up to about 200 mg to

25  about 1,000 mg per day as either a single dose or divided doses, depending on the
patient’s giobal response. Alternatively, the daily dose is from 0.01 mg/kg to 100 mg/kg.
100170] It may be necessary to use dosages of the active ingredient outside the
ranges disclosed herein in some cases, as will be apparent to those of ordinary skill in the
art. Furthermore, it is noted that the clinician or treating physician will know how and

30 when to interrupt, adjust, or terminate therapy in conjunction with individual patient
response.

[00171] The phrases “therapeutically effective amount”, “prophylactically

effective amount™ and “therapeutically or prophylactically effective amount,” as used

herein encompass the above described dosage amounts and dose frequency schedules.
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7.4 buffer was prepared by adjusting the pH of a 0.07 M NaH2PO4 solution to 7.4 with 10 N NaOH.
The ionic strength of the solution was 0.15. At least 1 mg of powder was 5combined with 1 ml of buffer
to make >1 mg/ml mixture. These samples were shaken for >2 hours and left to stand overnight at
room temper&#hrETRe ¥amples were then filtered through a 0.45 -pm NyRFTSysRepOmeEt that was first
saturated with the sample. The filtrate was sampled twice, consecutively. The filtrate was assayed by

HPLC againgfigtanelandspeanadng ikt methanahs onpsndue tas driHiald sieataragueous

10solubility than the racemic mixture. Measured solubility Compound A = 0.012 mg/mL; racemic
mixture = o.@@%%?ﬂ@?n?ﬁ."é?b?%%%%&“&ﬁé’éﬂfﬂﬁﬁt‘i EONEINE Gert PRRIARERRET MODEL

[00231]The eprsaieusiferai madet baplkean nsddiiscidvestigaiasarticidainlamssasery, emetic and
behavioral effef(f*.ts of PDE4 inhibjtors wpfe admini t%red by the or(%ép.g.) route. From these
s i 5k gt

experiments’ 4 TSI LR S aS BT 1 SRR BBETINAIBTaFIe EHHed The T1 has been
calculatéd byndilriciyichthhel ikt esbiblyl dibise fletiodidiageeriaetiod pisoddman d ibtsineal changes by the

antinfmmeions st (4655 et coyss s SO0 IPURN AR E5-palceg peytapia). 20nnima

husbandry [ rrets (Mustela Pulorius Euro, weighin rrets were supplied either
by Bury Green Farm or Misay Consultancy. Following transport, the animals were allowed to
acclimatize in the holding $SomsBEARMASESLIGAL PERIdIQARA . The diet comprised SDS diet

C pelleted fqod given ad Iihsviitzddhiskershb2icat oadigpendhreéssiads-percumpksiéater was
pasteurized animal radeldc{i king water. and(\{vas cha %ed daiy..E%ﬁangewitmﬁDE4 irz%ié)itor
[00233]PDE2r}%ﬁ|rb| Ors Were admimatered* %raﬂrﬁ’l}fﬁ%{ , af GogeS s |a?y oF 124 87[‘251, t
subseqUentlianpita:30mrthidy orgradeatoe stabiskavhetharipesitionasritismgBOhighiesagad/or at lower

doses to estallsf e, YR APSR0GAHSE AL PIRRN bRULeR, FSligls pre fasted

overnight but allowed free access to water. The animals were orally dosed with v & or PDE4

inhibitor usinggasearhadbieRsnEiedwaldpagoiered srPEFusPe sl fono providadhsteassed down

t_he bac_k of tB@ﬁ@&%&%ﬂ@%&ﬁ%%%%;d@&tﬁééﬁﬁm&: Reqniplale veeEe RRlkERgd to hqlding cages
fitted with Perspex doors to allow observation, and given free access to water. After dosing, the

animals weréRgHBGTRF LR EHEEHR) AESIE} CRAHAYIBE O HRGERVARI3BLSFYE: The animals k

were aliswedsiasagedoonlaadaadabmintienatior Risitesingamdeasr et dab o Ap2ad] Thirty

minutes after&).o.id%)s{n%with compound or vehicle control, the ferrets were placed into sealed
Perspex containers and eéxposed to an aerosol of LPS (100 pg/m1) for 10 minutes, Aerosols of LPS

were generafédiByla nebutizeriiresfibsEmdSA phamd ¢hisal asmijredteddntal thesd2ekpar exposure
chamber. FOIRIRSi e AUBHISRERAREARSE O AE AN MR HELE EsnEddnine daifing cages and
embodiments herein provide pharmaceutical compositions and dosage forms comprising
20 asolid form comprising Compound A, such as, e.g., Forms A, B, C,D, E, F, Gor an
amorphous solid form comprising Compound A as provided herein, wherein the solid
form comprising Compound A substantially pure. Certain embodiments herein provide
pharmaceutical compositions and dosage forms comprising a solid form comprising
Compound A, such as, e.g., Forms A, B, C, D, E, F, G or an amorphous solid form
25  comprising Compound A as provided herein, which is substantially free of other solid
forms comprising Compound A including, e.g., Forms A, B, C, D, E, F, G and/or an
amorphous solid form comprising Compound A as provided herein. Certain
embodiments herein provide pharmaceutical compositions and dosage forms comprising
a mixture of solid forms comprising Compound A, including, e.g., a mixture comprising
30 one or more of the following: Forms A, B, C, D, E, F and an amorphous solid form
comprising Compound A as provided herein. Pharmaceutical compositions and dosage
forms provided herein typically also comprise one or more pharmaceutically acceptable

excipient, diluent or carrier.
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to water, and at a later stage, food. Observation continued for a period of at least 2.5 hours post p.o.
dosing and emetic episodes and behavioral changes were recorded. Bronchoalveolar lavage
15[00235]Six hours after LPS exposure the animals were killed by overdose of sodium pentobarbitone
administered¥itfdptatiiéally. The trachea was then cannulated with polyifr&iHENE WSy and the
lungs lavaged twice with 20 ml heparinized (10 units/nil) phosphate buffered saline (PBS). Blood
sampling / tigs0e76@¢moval 2@RH2delpiammitaltigiad spopied tadhpayasdemeyed by trans-thoracic

cardiac punctur[()a. Lgen !{%%(11 was §%Jn at 2,5008rgp1m for 15 minutes.and the plas aﬁn/as removed and
stored at -20°C PRI & SV IAG U SUR TSP AL B r?ﬂrjg) &ebntent. Cell

rain afso re
counts 25[0028 Adthednad tiehemivaokereay deuiipids s arhiitenal drergenitiifagedt aint] 60K Hom for 5

minutes. The supefnatant was removed and the resulting cell pellef resuspended in 1 ml PBS. A cell
smear of thearre-_susben eéév' %}d &%g%%%gFe%lgﬁ ls‘t%ﬁ;ean whﬁ%_elésrﬁ l%sn%%P%%‘%b%gI 51v(\)ltdiﬁerential
cell courtinglimiteddpcipeopionvidad mssade using the remaining re-suspended sample. From this, the

otal number; o nesrophi i 30 the BAL B ASIEFRTRAN WO, AQ0BAAORG TR TS 2908 004021

Parameters measured [00238]1. % Inhibition of LPS-induced pulmonary neutrophilia. [00239]2. Emetic
episodes - tH& &ufisdr Slngie. yagiratcheccolerpresiahtarrora 7 Bebaviaigpehanges - the

following behayirepoatiassmvere-neteshealivatian, PRNfiRgMauNsawinsHattened posture, ataxia,
arched back and hackward walking. Any behavigral changes were semi-quantifi_edili%/ applying a

severity ratirff (HISTFHOBE & @I TEVEFS RS 1 Has2gp TR ac udfe Mias A8t i@ RgKest dose found
to not cauSse haticcapl@pnisasasedividddbyoibellpwegtidose dpune todehuit uomeenaryesirophilia by
50% or 10mate, [00242]The e{fect of Com%%gsund A.on LPS-intducg_d neut_rophiHa inzihe I.ung_\ilof
conscious feP SR e RPRIPARAHF T BIED30% EAVERS B (PRI BF R e Ry S S5 B RO Wing p.o.
dosing of the:RBEA pthgdsretbimse plickrvedtdmolt (egstkSatworheursiamdeeshatedsepipades (vomits
oo SR SR RO R G o RO el IR B PRIRAAER S o 0

vomiting) were oBserved in the ferrets pre-treated p.o. with the refevant vehicle facetone/cremophor
/distilled watS¥FPRRACIMEIRprafpsaisPONehcagueris|Linaid ctsapmmeons. (2R waikd dseklaivintabthanges (lip
licking qBd 29 hackwaks WAKNG SR S8 iRAZAREARROUNALA {Bshed BRI EaUsed no

emetic episodes (retching, and vomiting). Some behavioral changes (flattened posture, lip licking and

backward wdIRFYFRALHBESRART 1 a PrHEaNapdeRlfsONEs iy g fRYSTAIBNG REAHBEPESHe retching but
no frarnk emesigsyashsay estalongiiadtb srlivatioigarrtdbeavienak shasge Sdspaegeral

administration to a patient.
[60176] The composition, shape, and type of dosage forms of the invention will
20 typically vary depending on their use. For example, a dosage form used in the acute
treatment of inflammation or a related disorder may contain larger amounts of one or
more of the active ingredients it comprises than a dosage form used in the chronic
treatment of the same disease. Similarly, a parenteral dosage form may contain smaller
amounts of one or more of the active ingredients it comprises than an oral dosage form
25  used to treat the same disease or disorder. These and other ways in which specific
dosage forms encompassed by this invention will vary from one another will be readily
apparent to those skilled in the art. See, e.g., Remington’s Pharmaceutical Sciences, 18th
ed., Mack Publishing, Easton PA (1990).

[00177] Typical pharmaceutical compositions and dosage forms comprise one or

30  more excipients. Suitable excipients are well known to those skilled in the art of
pharmacy, and non-limiting examples of suitable excipients are provided herein.
Whether a particular excipient is suitable for incorporation into a pharmaceutical
composition or dosage form depends on a variety of factors well known in the art

including, but not limited to, the way in which the dosage form will be administered to a
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25 as mild or moderate). At the highest dose tested (30 mg/kg) moderate to marked emesis was
observed in 3/4 animals along with pronounced behavioral changes. These data are summarized in
Table 3. WO 2009/120167PCT/US2008/004021 Table 3. Conscious ferret: Emetic episodes and
behavioral cHERGE&EIBHing oral administration of Com ound A Treatmerttigas2¢mgiig)iVomits
Retches Salivation Panting Mouth clawing Flattened posture Ataxia Lip licking Backward walking

Vehicle (ace

earRnerRonkal distaldzaidNeRaNEACH RRA AN bonsNarg.Npradild (6/22) Mild

(7122) Compound A (0.1 mg/kg) None None None

10

15

20

25

30

suited for use in parenteral dosage forms. The suitability of a particular excipient may
also depend on the specific active ingredients in the dosage form.

[00178] Lactose-free compositions of the invention can comprise excipients that
are well known in the art and are listed, for example, in the U.S. Pharmocopia (USP) SP
(XXIYNF (XVI). In general, lactose-free compositions comprise an active ingredient, a
binder/filler, and a lubricant in pharmaceutically compatible and pharmaceutically
acceptable amounts. Preferred lactose-free dosage forms comprise an active ingredient,
microcrystalline cellulose, pre-gelatinized starch, and magnesium stearate.

[00179] This invention further encompasses anhydrous pharmaceutical
compositions and dosage forms comprising active ingredients, since water can facilitate
the degradation of some compounds. For example, the addition of water (e.g., 5%) is
widely accepted in the pharmaceutical arts as a means of simulating long-term storage in
order to determine characteristics such as shelf-life or the stability of formulations over
time. See, e.g., Jens T. Carstensen, Drug Stability: Principles & Practice, 24d. Ed.,
Marcel Dekker, NY, NY, 1995, pp. 379-80. In effect, water and heat accelerate the

decomposition of some compounds. Thus, the effect of water on a formulation can be of
great significance since moisture and/or humidity are commonly encountered during
manufacture, handling, packaging, storage, shipment, and use of formulations.

{00180} Anhydrous pharmaceutical compositions and dosage forms of the
invention can be prepared using anhydrous or low moisture containing ingredients and
low moisture or low humidity conditions. Pharmaceutical composit.ions and dosage
forms that comprise lactose and at least one active ingredient that comprises a primary or
secondary amine are preferably anhydrous if substantial contact with moisture and/or
humidity during manufacturing, packaging, and/or storage is expected.

[00181] An anhydrous pharmaceutical composition should be prepared and stored
such that its anhydrous nature is maintained. Accordingly, anhydrous compositions are
preferably packaged using materials known to prevent exposure to water such that they
can be included in suitable formulary kits. Examples of suitable packaging include, but
are not limited to, hermetically sealed foils, plastics, unit dose containers (e.g., vials),
blister packs, and strip packs.

[00182] The invention further encompasses pharmaceutical compositions and
dosage forms that comprise one or more compounds that reduce the rate by which an

active ingredient will decompose. Such compounds, which are referred to herein as
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None None Mild (2/5) Mine- - Mild- (4/5) Mild (3/5) Compound A (0.3 mg/kg) None None None None
None Mild (2/6) None Mild (3/6) Mild (4/6) Compound A (1.0 mg/kg) None None None None None Mild

(2/6)
WO 2609/120167 PCTAIS2008/604021

“stabilizers,” include, but are not limited to, antioxidants such as ascorbic acid, pH
buffers, or salt buffers.
[00183]  Like the amounts and types of excipients, the amounts and specific types
of active ingredients in a dosage form may differ depending on factors such as, but not
5  limited to, the route by which it is to be administered to patients. However, typical

dosage forms provided herein lie within the range of from about 1 mg to about 1,000 mg
per day, given as a single once-a-day dose in the morning but preferably as divided doses
throughout the day. More specifically, the daily dose is administered twice daily in
equally divided doses. Specifically, a daily dose range may be from about 5 mg to about

16 500 mg per day, more specifically, between about 10 mg and about 200 mg per day. In
managing the patient, the therapy may be initiated at a lower dose, perhaps about 1 mg to
about 25 mg, and increased if necessary up to about 200 mg to about 1,000 mg per day

as either a single dose or divided doses, depending on the patient’s global response.

4.3.1. CRAL DOSAGE FORMS

15 [00184] Pharmaceutical compositions of the invention that are suitable for oral

administration can be presented as discrete dosage forms, such as, but are not limited to,
tablets (e.g., chewable tablets), caplets, capsules, and liquids (e.g., flavored syrups).
Such dosage forms contain predetermined amounts of active ingredients, and may be
prepared by methods of pharmacy well known to those skilled in the art. See generally
20  Remington’s Pharmaceutical Sciences, 18th ed., Mack Publishing, Easton PA (1990).

[00185] Typical oral dosage forms of the invention are prepared by combining the
active ingredient(s) in an intimate admixture with at least one excipient according to
conventional pharmaceutical compounding techniques. Excipients can take a wide
variety of forms depending on the form of preparation desired for administration. For
25  example, excipients suitable for use in oral liquid or aerosol dosage forms include, but
are not limited to, water, ghycols, oils, alcohols, flavoring agents, preservatives, and
coloring agents. Examples of excipients suitable for use in solid oral dosage forms (e.g.,
powders, tablets, capsules, and caplets) include, but are not limited to, starches, sugars,
micro-crystalline cellulose, diluents, granulating agents, lubricants, binders, and
30  disintegrating agents.
[00186] Because of their ease of administration, tablets and capsules represent the
most advantageous oral dosage unit forms, in which case solid excipients are employed.

If desired, tablets can be coated by standard aqueous or nonaqueous techniques. Such
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None Mild (6/6) Mild (4/6) Compound A (3.0 mg/kg) None None None None Mild (1/8) Marked (7/8)
None Mild (2/8) Moderate (5/8) Compound A (10 mg/kg) None Mild (2/6) Mild (1/6) None Mild (1/6)

Marked (6/6) None Moderate
WO 2009/120167 PCT/US2608/004021

dosage forms can be prepared by any of the methods of pharmacy. In general,
pharmaceétical compositions and dosage forms are prepared by uniformly and intimately
admixing the active ingredients with liquid carriers, finely divided solid carriers, or both,
and then shaping the product into the desired presentation if necessary.

5 [00187] For example, a tablet can be prepared by compression or molding.
Compressed tablets can be prepared by compressing in a suitable machine the active
ingredients in a free-flowing form such as powder or granules, optionally mixed with an
excipient. Molded tablets can be made by molding in a suitable machine a mixture of the
powdered compound moistened with an inert liquid difuent.

10 [00188] Examples of excipients that can be used in oral dosage forms of the
invention include, but are not limited to, binders, fillers, disintegrants, and lubricants.
Binders suitable for use in pharmaceutical compositions and dosage forms include, but
are not limited to, corn starch, potato starch, or other starches, gelatin, natural and
synthetic gums such as acacia, sodium alginate, alginic acid, other alginates, powdered

15 tragacanth, guar gum, cellulose and its derivatives (e.g., ethyl cellulose, cellulose acetate,
carboxymethyl cellulose calcium, sodium carboxymethyl cellulose), polyvinyl
pyrrolidone, methyl cellulose, pre-gelatinized starch, hydroxypropy! methyl cellulose,
{e.g., Nos. 2208, 2906, 2910), microcrystalline cellulose, and mixtures thereof.

[00189] Examples of fillers suitable for use in the pharmaceutical compositions

20  and dosage forms disclosed herein include, but are not limited to, talc, calcium carbonate
(e.g., granules or powder), microcrystalline cellulose, powdered cellulose, dextrates,
kaolin, mannitol, silicic acid, sorbitol, starch, pre-gelatinized starch, and mixtures
thereof. The binder or filler in pharmaceutical compositions of the invention is typically
present in from about 50 to about 99 weight percent of the pharmaceutical composition

25  ordosage form.

[00190] Suitable forms of microcrystalline cellulose include, but are not limited
to, the materials sold as AVICEL-PH-101"™, AVICEL-PH-103™, AVICEL RC-581™,
AVICEL-PH-105™ (available from FMC Corporation, American Viscose Division,
Avicel Sales, Marcus Hook, PA), and mixtures thereof. A specific binder is a mixture of

30 microcrystalline cellulose and sodium carboxymethyl cellulose sold as AVICEL
RC-581™. Suitable anhydrous or low moisture excipients or additives include
AVICEL-PH-103™ and Starch 1500 LM™,

[00191] Disintegrants are used in the compositions of the invention to provide

tablets that disintegrate when exposed to an aqueous environment. Tablets that contain
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(5/6) Marked (6/6) Compound A (30 mg/kg) Moderate (3/4) Marked (3/4) Moderate (3/4) Mild (1/4)
Marked (4/4) Marked (4/4) Mild (3/4) Moderate (4/4) Mild (2/4) [00246]Animals were observed for up
to three hours following dosing. Numbers 5in parentheses refer to the number of animals that
responded. THE AUIHBWISOf animals in each group range from 4 to 22. ThBFAFEMesIpéxt Calculation
[00247]From these experiments, a therapeutic index (TI) was determined for each compound by

dividing the thresheld slase fesingusing iarmeaticonisonas, itelkRofaalua A {95 inhibiing the

pulmonary neutrgphilia. The TI calculation is summarized in Table 4. Compound A had a Tl of 12,

causing no eMLHSBNERtRat A MRS A6NESOCRNNGRR - THBIS & SEhfifhry of the
effective dosgsi¢tnt? 20} fanisdiaitionaat hBThdpehcaaich nor too little to detrimentally alter the

release of the active ingredients should be used to form solid oral dosage forms of the
5 invention. The amount of disintegrant used varies based upon the type of formulation,

and is readily discernible to those of ordinary skill in the art, Typéca] phannaceut-ica}
compositions comprise from about 0.5 to about 15 weight percent of disintegrant,
specifically from about 1 to about 5 weight percent of disintegrant.
[00192] Disintegrants that can be used in pharmaceutical compositions and dosage

10 forms of the invention include, but are not limited to, agar-agar, alginic acid, calcium
carbonate, microcrystalline cellulose, croscarmellose sodium, crospovidone, polacrilin
potassium, sodium starch glycolate, potato or tapioca starch, pre-gelatinized starch, other
starches, clays, other algins, other celluloses, gums, and mixtures thereof.
[00193] [ubricants that can be used in pharmaceutical compositions and dosage

15  forms of the invention include, but are not limited to, calcium stearate, magnesium
stearate, mineral oil, light mineral oil, glycerin, sorbitol; mannitol, polyethylene glycol,
other glycols, stearic acid, sodium lauryl sulfate, tale, hydrogenated vegetable oil (e.g.,
peanut oil, cottonseed oil, sunflower oil, sesame oil, olive oil, corn oil, and soybean oil),
zinc stearate, ethyl oleate, ethyl laureate, agar, and mixtures thereof. Additional

20 lubricants include, for example, a syloid silica gel (AEROSIL 200™, manufactured by
W.R. Grace Co. of Baltimore, MD), a coagulated aerosol of synthetic silica (marketed by
Degussa Co. of Plano, TX), CAB-0-SIL™ (a pyrogenic silicon dioxide product sold by
Cabot Co. of Boston, MA), and mixtures thereof. If used at all, lubricants are typically
used in an amount of less than about one weight percent of the pharmaceutical

25  compositions or dosage forms into which they are incorporated.

4.3.2. DELAYED RELEASE DOSAGE FORMS

[00194] Solid forms comprising Compound A as provided herein can be

administered by controlled release means or by delivery devices that are well known to
those of ordinary skill in the art. Examples include, but are not limited to, those

30 described in U.S. Patent Nos.: 3,845,770; 3,916,899; 3,536,809, 3,598,123; and
4,008,719, 5,674,533, 5,059,595, 5,591,767, 5,120,548, 5,073,543, 5,639,476, 5,354,556,
and 5,733,566, each of which is incorporated herein by reference. Such dosage forms

can be used to provide slow or controlled-release of one or more active ingredients using,
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15pulmonary neutrophilia and induction of emesis and the therapeutic index derived from these values
Compound Inhibition of LPS-induced neutroph ilia (ED50 mg/kg) Threshold emetic dose (mg/kg)
Therapeutic index Compound A 0.8 10 12 WO 2009/120167PCT/US2008/004021 5.10. EXAMPLE
10: BiologicaPACH#ENI ¥ Compound A in Patients with Severe Plaque-TypBHsdiagsgi0o4021
[00248]Compound A is a novel oral agent that downregulates pro-inflammatory cytokine production in

human cellulgy: MQeis, GAMRRLPAANRS RIRMSEAMEIQSI0RRIGASEI I rR1s] beladmdt IFN-y

production as well as elevate production of |IL-10. Psoriasis is stror_lglly associated with dysregulation of

cytokines anBCHETARIN SRS o POt B R RrS S IR RATH o HRESEMAESTY compounds. This
Phase 2, openidehiphaingte ausmpiletisiuthe wastdgsigiraiio éssedsdrashiptogieahagiyity of
Compound A in .?Ttients gvit ever? Ifguel-t gegﬁsorigfis. dditional asses miﬁnts f% linical
outcomes 100 Sr e BeRForLBE S SOATPALRS fﬁee%? HRP SRS SFE Sipotidd A REEING Yevere
plaque-t§pe psoriasis: [0QRANDBedyscubxa Aanas, adnmiristatdd 20:ong! doallpedailty the 28idays with an
additional 28- rvatior - eriod for patient safety. Skin punch hiopsy. specimens (6
mm) from tarlg %Xg%%}ﬁl?e&sﬁvggr%% o{)%ilsl)nxvég iz%tetoﬂéljsge fﬁ&%léf 12aR 33??%&&%&88?%5?%%& skin biopsy
was also takevitablsdor i aRRemtiraidey pirirasabodyetdimivedridpeiewasnhdesegcnapsradge from

baseline in epidermabihickness.atrtllas A RRIdarnal skin thickness measurements and

immunohistochemical analysis were carried out by a blinded reviewer to evaluate CD11 ¢, CD83, K16,

ICAM-1, HLAUBR>And fillabfisonrepey-sespidrsnasratisahRreducshrve pegarapn gal of
P40-1L13/1L g3pdbvin® dfhgd EripR1Er thalackheBedNG BeRRnlcddud (e GihR3pARd IRRE, PASI,

PGA, and BSA measurements were performed to explore clinical efficacy during the 29-day treatment
phase of the S, K AVSHRERRIBHE FHBRTHSG M ERHRAT FATST RERR VR RiBlSS b SRzt dinations,

ECG and vitzhsigawstieasbyenmenimasseSsed sabetyndd telap ehifiopadentawereenroliag 15 patients

had complet%osnedl'.éi of evaluatglnemti)ﬁog%%% arH.l? 2 %r%t%% ha, comﬁr{gagrz Iﬁfeg(s:g% s gt%égents.

[00250]Assessmen(fno]fntﬁén clz%ange mn eplagrrﬁaefhlc hessivas t?"loenpr

include extended activity of the drug, reduced dosage frequency, and increased patient

15  compliance. In addition, controlled-release formulations can be used to affect the time of
onset of action or other characteristics, such as blood levels of the drug, and can thus
affect the occurrence of side {e.g., adverse) effects.
[00196] Most controlled-release formulations are designed to initially release an
amount of drug (active ingredient) that promptly produces the desired therapeutic effect,

20 and gradually and continually release of other amounts of drug to maintain this level of
therapeutic or prophylactic effect over an extended period of time. In order to maintain
this constant level of drug in the body, the drug must be released from the dosage form at
a rate that will replace the amount of drug being metabolized and excreted from the
body. Controlled-release of an active ingredient can be stimulated by various conditions

25 including, but not limited to, pH, temperature, enzymes, water, or other physiological

conditions or compounds.

4.3.3. PARENTERAL DOSAGE FORMS

(60197] Parenteral dosage forms can be administered to patients by various routes

including, but not limited to, subcutaneous, intravenous (including bolus injection),

30  intramuscular, and intraarterial. Because their administration typically bypasses patients’
natural defenses against contaminants, parenteral dosage forms are preferably sterile or
capable of being sterilized prior to administration to a patient. Examples of parenteral

dosage forms include, but are not limited to, solutions ready for injection, dry products
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endpoint in this study. Nineteen patients were enrolled in the study, of which 15 had complete sets of
evaluable biopsies at baseline and Day 29. Seventeen of the 19 subjects had clinical efficacy
parameters measured at Baseline and Day 29. Eight (53.3%) of the 3015 patients with evaluable
biopsies at b&g@ipeariddday 29 demonstrated a 20% reduction in epiderrh@rdkiposiekhass. The mean
reduction of epidermal thickness among all 15 subjects with evaluable biopsies at baseline and Day 29

was 20.5% (Rz8Qd B FilGo13dadispiaysitha ﬁhg%gsn%wiqeﬂ%aéé&gﬁwé%éﬁm giseline to Day 29
among subjects with evaluable biopsies. WO 2009/120167PCT1US20081004021 [00251]Key

inflammatory HeaREr SUHRFISRR Effide fdnisht We AbsMUEES CD83+ and CD1 1 ¢ cells were

evaluated infbippgy specimgnblRasiiesSard patirniswhoreshensirchahavmegdreraase of epidermal
and dermal T-cells by 42.56% tively in responders (> 20% epidermal thickness

d 28.79% respe.
reduction), MERYERIE BRSSO R SEHBR AT deRR CISHIES HERPS2 5006 and
25.86% Fespaaitee v inkespobd ig:cConls Rallmyvarse shitiecthily 40616 ot hittie¢pdermis and
18.50% in t ermis,in responders. Table 5 lists redugtions in key skin biopsy infl atory markers
in respondelar"rbgogﬁ’&n naokr%{r%’e%pei‘)qﬁl e%s'??h%&%?ﬁc?r# eﬁéoﬁa |e‘3r’ftprv(\)/|S Il}lab%:]%cr’rl}iﬁ %%g)é §tatr)’§s@er?ﬁ%ad normal
K16 at Day Zthldiinednpatientsudthastnal Mgt Cidaibratvirasetinscte vebichal IGA NS batt Day 29.

Two patient%g\{iﬂﬁﬁgggnghg %%ﬁé%ﬁg@%@#&%&g@&&@gﬁ? gﬂ% élér@goaaaql%nts with abnormal

fillagrin at baselin r’10r_ 9. | e Reduction of Key inflammatory
Markers a aR@9agetouspislirsissBat aicO T sell §riseshion dem a1, 5e8ensR 9o PABHE€EpoNder +8.74%

17.349% D834 RESROPHRT oh&R0% plob$BMristate, and benzy! benzoate.

{00199 Compounds that increase the solubility of one or more of the active
ingredients disclosed herein can also be incorporated into the parenteral dosage forms of

the invention.

4.3.4. TRANSDERMAL, TOPICAL,
15 AND MUCOSAL DOSAGE FORMS

[00200] Transdermal, topical, and mucosal dosage forms of the invention include,

but are not limited to, ophthalmic solutions, sprays, aerosols, creams, lotions, ointments,

gels, solutions, emulsions, suspensions, or other forms known to one of skill in the art.

See, e.g., Remington’s Pharmaceutical Sciences, 16th and 18th eds., Mack Publishing,
20 Easton PA (1980 & 1990); and Introduction to Pharmaceutical Dosage Forms, 4th ed.,

Lea & Febiger, Philadelphia (1985). Dosage forms suitable for treating mucosal tissues
within the oral cavity can be formulated as mouthwashes or as oral gels., Further,
transdermal dosage forms include “reservoir type” or “matrix type” patches, which can
be applied to the skin and worn for a specific period of time to permit the penetration of
25  adesired amount of active ingredients.
[00201] Suitable excipients (e.g., carriers and diluents) and other materials that
can be used to provide transdermal, topical, and mucosal dosage forms encompassed by
this invention are well known to those skilled in the pharmaceutical arts, and depend on
the particular tissue to which a given pharmaceutical composition or dosage form will be
30  applied. With that fact in mind, typical excipients include, but are not limited to, water,
acetone, ethanol, ethylene glycol, propylene glycol, butane-1,3-diol, isopropyl myristate,
isopropyl palmitate, mineral oil, and mixtures thereof to form lotions, tinctures, creams,

emuisions, gels or ointments, which are non-toxic and pharmaceutically acceptable.
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Nonresponder -16.31% +0.46% CDI Ic Responder -40.16% -18.50% Nonresponder -2.54% -21.19%
15 [00252]Biopsy specimens were evaluated for mMRNA gene expression of key inflammatory markers
by RT-PCR including: TNFa, p40-1L12/1L23, IL-10, IFNy, IP 10, IL-2, IL-8, INOS, p19-1L23, K16 and
CD83. The mRRA¥ENBFESSion of INOS was reduced 66.5% (p=0.025) in |&SidAE2E/§ T 29 days of
treatment with Compound A. 20 Reductions and increases in mRNA expression of other inflammatory

markers showgskareEl sranaseelRiayerment. died a2 trmphicalidispigisis.saange in INOS
expression dgrin%ert%e stu.%y. [00253]%16\ total of 17 Ofaﬁcﬁ 19 subjects enrolled completed the 29-day

treatment phaS¥Eh P Tt Ee RmpiFL A cHeD ydinonp) sraecdisntime verdnorpdndis 19
25subjects emnolfed demReshaies inHaverenics feindkaIEwihd3 (ib«3¥)hthese patients showing
a >50% redugtion from baseling i irt soriasis Area and Severity Index (PASI) score at Day
29. FIG. 33 ilslgfri;séénﬁ’lg %Sg?ggr\sf‘a@gé &%ﬁgé clﬁ PASI scores among evaluable patients from baseline at
Day 29. Addifidaany, 9(5213yrafithenWe peaidid 4616 76 BETHeSRD a8 M04H2 tchiipexatuahieypatients
demonstrated i ] tic Physician’ nt (sPGA).and 10(58.8%) of the
17 valuable B O A B e e B
after 29 daysbthedavansionwiarGCsmererctgasargnherseaambedishdringsssaimésitanidgollow-up

phases through Rmenitering-af ARSI QX NG EiRGRnlRRRIH AN IRSLS: RRYRICAhEXAMR.ANd Vital

signs. No deaths were reported nor did any patient prematurely discontinue due to an adverse event.

Most commotftEdiifeAtsenteresave derbolsfieinttsdemleaiabrad sorabrsrafuyhalsda (15.8%).

[00254]{ thisusfiiGek StuthyasERmuuEa ifs RN B @h P R faind3dausas fafratRiddsubjects with
severe plaquet oriasis. The primary endpoint was reached with 8 (53.3%) of 15 subjects
achieving a ﬁ&%% Bﬁtgiy (0 BULOHRAITF CRAR &8 RRlApY IRy EelidaRfione bR ¢S mmatory markers
in skin biopsigwvidsacnBtdelidohlinged candad @il epigtersulibke ol i 0RB3 e st lsuekls. RT-PCR

analysis revepleg, agpialiloly SIAPYIGANLEgTBENQLS8 226 AR NQSMNA In skin biopsies at Day

100203] The pH of a pharmaceutical composition or dosage form, or of the tissue

15 to which the pharmaceutical composition or dosage form is applied, may also be adjusted
to improve delivery of one or more active ingredients. Similarly, the polarity of a
solvent carrier, its ionic strength, or tonicity can be adjusted to improve delivery.
Compounds such as stearates can also be added to pharmaceutical compositions or
dosage forms to advantageously alter the hydrophilicity or lipophilicity of one or more

20 active ingredients so as to improve delivery. In this regard, stearates can serve as a lipid
vehicle for the formulation, as an emulsifying agent or surfactant, and as a
delivery-enhancing or penetration-enhancing agent. Different solid forms comprising
the active ingredients can be used to further adjust the properties of the resulting

composition.

25 435 KITS
100204] This invention encompasses kits which, when used by the medical
practitioner, can simplify the administration of appropriate amounts of active ingredients
to a patient.
[00205] A typical kit of the invention comprises a unit dosage form of compound
30 A, or a pharmaceutically acceptable solid form or prodrug thereof, and a unit dosage
form of a second active ingredient. Examples of second active ingredients include, but

are not limited to, those listed herein.
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15positive clinical efficacy signal was noted after 29 days of treatment with Compound A. 73.7% of
enrolled patients demonstrated improvement in their psoriasis symptoms with 15.8% of these patients
showing >50% reduction from baseline in their PASI score at Day 29. 47.4% of enrolled patients
showed an if{}3UEMWERETn their SPGA and 52.6% of enrolled patients sh&&EFZHEAIEHHN from
baseline in their psoriasis body surface area 20 (BSA) at Day 29. 5.11. EXAMPLE 11: A Phase 2
Study Demojgsizaing the Efficeyangpatetyof GampeongrAdniSubjeais withubegerate-to- Severe
Psoriasis [00 5511This Rtljase 2,.multécen er, Eandor&ize , d?&tgjle.-blind, ggic%bo-controlled,
25parallel-grStP e AR D A S ER {Ff(‘fé'%v FAERIFH0L WL AEY SHd RS, R @S ABbuNnd A in subjects
with moderatigritedeveseriniaaudriy pegpspaialsis, whbintetercandidates for systemic therapy. [00256]This
study includ @O -week:treatment phase followed by a 4-week observational follow-up phase. A total
o1 260 subje 0 randbs SLAT T TR 40 Cp T A S e L ALK B g @, o
placeboSor ¥2hideskbaTém prinrzd/te adpointéootiviorsnmy st imeprdigoitiohonEsubjdetiftreated with
Compound AviigachigaA EHURRNGHONILE AP HER ARRRGHIINORKEALG( PAS TS a

week 12/last treatment’in reference to the baseline visit. Last treatment is defined as the last PASI

assessment &BHHRTEIPRUTE K ihenzopeEicera sealehepnaizer ofosgitdd 12y mevids008/004021
[00257]At wegkl2dasideaatnent Asipnilicanthnhigher arereionel Subigstsieaied with 20 mg BID

(24%) achieved a PASI-75 compared with the placebo group (10%; P=0.023). Of the subjects
receiving zow&‘énﬁw&r&e@%,aé?b}@%r?é\?g-zgmem%ah%ﬁ%%ﬁwém%%m ent,

respectigely inehel€asitl4¥myerishitet % ashigaed A SHIOUSBpesib R vAiveakchdlasireatment,
subjects achieved a mean, decre of 52% versus.17% in PAS1 from baseline in the 20 mg BID
vorous placelt B TRr ML o R UG E RSB R DA S hmorove bver time.
showing the DegatestanteSodpencEhtorativubtioniim RPASL scareddR ingsks IRjcQuerall, the adverse event
profiles were_similar. ss. all three treatment groups, .The.majority of 10 adverse events reported
tvere i, N Grege Sl SRS TP (PR, AR Y brects in
the 20 mg BHbdpolyprerplere ik sofiack-fareoduriciiclae oisbasydid nel Folted-th penod. [00258]In
this clinjsal Sty caMAOYath HESSABIR 0 bR ALIRIEIREANthy:alR A higels with moderate to
severe plaque-type psoriasis. The proportions of 15subjects that achieved 50%, 75%, and 90%
improvemenk’?ﬁzpﬂgl demonstrate the clinical activity of Compound A after 12 weeks of treatment.
5.12. EXAMPLE 12: SOLID FORM SCREENING STUDIES 5.12.1. EXPERIMENTAL
METHODOLOGY {00253 3dBrhEStudies. A weighed sample of Compound A (about 100 mg)
20was treatedyiihabout . of the test solvent. The solventsused were either ent or HPLC
it A e S R

grade. The resulting mixture was agit t 24 hours at about 2 hen all of the solids
were dissolvBa# MeuaPfiisPitlistiohdestinatfd) soicibilinashodrsantas arevidrh trewsiabilities were
estimated from these experiments based on the total volume of solvent used to give a solution. The
actual golubilities may be firate EZAMPILEORe SHCTEHESES GRa-{hepgTofdmgsamount of solvent or
to a slow rate of dissolution. If di3&BIMHUEPNTP HIRNE Er2cME EPHIL A EFONEHE. B EEDIUbIlity was
measured gravimetrically. A knogsAGHRITE. AMIlt@ESUAN BOHpOYRdAt@ HDNESss and the weight of the
residue was m@f’b‘i}jred. A stirred solution of 1-(3-ethoxy-4-methoxyphenyl)-2-

methylsulfonylethylamine (1.0 g, 3.7 mmol) and 3-acetamidophthalic anhydride (751

25  mg, 3.66 mmol)} in acetic acid (20 mL) was heated at reflux for 15 h. The solvent was
temoved in vacuo to yield an 0il. Chromatography of the resulting oil yielded the
product as a vellow solid (1.0 g, 59% vield): mp, 144 °C; 'H NMR (CDCl;) 8: 1.47 (1,
J=7.0 Hz, 3H, CHs;), 2.26 (s, 3H, CH3), 2.88 (s, 3H, CH3), 3.75 (dd, J=4 4, 14.3 Hz, 1H,
CH), 3.85 (s, 3H, CH3), 4.11 (q, J=7 Hz, 2H, CH,), 5.87 (dd, }=4.3, 10.5 Hz, 1H, NCH),

30 6.82-6.86 (m, IH, Ar), 7.09-7.11 (m, 2H, Ar), 7.47 (d, J= 7 Hz, 1H, Ar), 7.64 (t, J= 8 Hz,
1H, Ar), 8.74 (d, J= 8 Hz, 1H, Ar), 9.49 (br s, 1H, NH); *C NMR (CDCL) 8: 14.61,
24.85,41.54, 48.44, 54.34, 55.85,64.43, 111.37, 112.34, 115.04, 118.11, 120.21, 124.85,
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[00260]Solution Evaporation Studies Solution evaporation was performed for 30solvents in which the
solubility of Compound A was more than about 50 mg,/mL, such as acetone, acetonitrile, methylene
chloride and tetrahydrofuran. Solid samples were obtained by slowly evaporating the solvents at about
25 C or abouSO®I?4F bpen vial under nitrogen. WO 2009/120167PCTIUBR0U8I04021
[00261]Equilibration Studies. Equilibration experiments were carried out by adding an excess of

Compound A 19 apouoda b 1.¢1 tastsolvens. sWe4esstiag paixiyrepwasagibaieshierai-least 24 hours
at about 25 C or about 50 C. Upon reachlngp?}%dlllbnum the satyrated solution was removed and

allowed to e\%ﬁ}éi*ﬁ?@éfl;o\ﬁtf% %%@@ﬁ Via gPWoSeﬁ atlabbat ¥ ¥ ar8bout 50 C, respectively.
The slurry resulting from the equilibration was filtered and dried in the air. [00262]Cooling
Crystallization Studies. Cédling di¥stiRhiioZr SBMNIFIESES prforadd-(FHEIIHIEWas dissolved in a
solvent at an elevated temperat&MW@MM%%W&@H&&S@&E@NYBH@XMbIes that did
not crystallize at about 25 C weré-AGgdac ) 3 B AR ere

decantation and allowed tp,gﬁ\b;at;g,e(ga B. mgmy%ﬁmu Solvent PreC|p|tat|on Studies.
Precipitations were carried qu solvent/anti-solvent combinations, The solid was dissolved in a
solvent in wH2¥?E8mpour§’A Rﬁgé%‘élﬁir\}eﬂ}tmﬁh%ﬂfﬁﬁﬁﬂ/(%% $harr IEBRALAEd SBRAt in which
15Compound1/ madvaréﬂaét‘gemtomas@mwdﬂyl(wc&og%naﬁmuﬁ@évanii)twg@xadﬁeemee solution. A
precipitate f d |mmed| tely in some solvent/anti- olvent tem If the precipitatign did not occur
immediately(,)l[t&(? it ﬁsgcm?%?etc\’/vtag 5 ?C\*/‘v%‘a"t%s%% ihe ms?y é’erator (%oﬁ?ﬁ“@‘&aﬁﬁﬁfﬁ a precipitate

formed1The forelipitess, mmttmmgbjalm@dxwdﬁsamaﬂwmanﬁﬁaﬂ@hﬁbw diydmnoiien aias _ _
2000264l IntgrgqnveLsieR IIGR. WlersoINeISIRNEXRERanis. ey Befomed by making slurries of

a solid form in a saturat vent. |es were dgitated for at least2 days at about 25 C. The

saturated soI@ﬁ@rgmgdémbﬁié@wlﬂmétmﬁlaﬁ@hﬁ@boﬁhﬁ\/ﬁl@%ﬁé@ﬁﬁQﬁ%ﬁaifaWG‘BKQémpression
Studies. CompregsindestnidvRis REIHPHIES Riner %&@91&% P93A0MAS WNHRl-R008,pshfrrce for at

least one minute with Carver Mini C presser. The sample was then analyzed by XRPD,

[00266]HygrossaBiehystaeredo Aot apbREidibiafisrdngicte 81 Wasarirfethalisng a Surface
Measuresnemoﬁy@d@malwgmumwmm%@—amplmsue ofhedveeqn, abpus 20@0 mg was

loaded into t mpl _ automated
sorption ana@ﬁz{g ?ﬁ) th!fng C{(? um| ?8 wcrﬁiﬁwﬁg%&% about 10% from
about 0% to zhbb&ﬁQEB%ﬂEl—ll@k@;élﬂmé, hiﬂﬁrﬂlﬁlty was then decreased in a similar manner to

accomplish a full adsorption/desorption cycle. The mass was recorded at periodic intervals throughout
the experiment. Preparation of 3-acetamidophthalic anhydride

[00211] A 1 L 3-necked round bottom flask was equipped with a mechanical
20 stirrer, thermometer, and condenser and charged with 3-aminophthalic acid (108 g, 596
mmol) and acetic anhydride (550 mL). The reaction mixture was heated to reflux for 3
hours and cooled to about 25 °C and further to 0-5 °C for another | hour. The crystalline
solid was collected by vacuum filtration and washed with ether. The solid product was
dried in vacuo at ambient temperature to a constant weight, giving 75 g (61% yield) of 3-
25  acetamidopthalic anhydride as a white product. "H-NMR (CDCls) 6: 2.21 (s, 3H), 7.76
(d, 1H), 7.94 (t, 1H), 8.42 (d, 1H), 9.84 (s, 1H).
Resolution of 2-(3-ethoxy-4-methoxyphenyl-1-(methyisulphonyl)-eth-2-
ylamine
[00212] A 3 L 3-necked round bottom flask was equipped with a mechanical
30  stirrer, thermometer, and condenser and charged with 2—(3-ethoxy-4-rﬁethoxypheny1)-1-
(methylsulphonyl)-eth-2-ylamine (137.0 g, 500 mmol}, N-acetyl-L-leucine (52 g, 300
mmol), and methanol (1.0 L). The stirred shirry was heated to reflux for I hour. The
stirred mixture was allowed to cool to ambient temperature and stirring was continued

for another 3 hours at ambient temperature. The slurry was filtered and washed with
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WO 2009/120167PCT/US2008/004021 5.12.2. CHARACTERIZATION METHODOLOGY
[00267]Samples generated as described in the solid form screen were typically analyzed by X-Ray
Powder Diffraction (XRPD). XRPD was conducted on a Thermo ARL X'TRA" X-ray powder
diffractometeW&sHEPaAGI€A radiation at 1.54 A. The 5instrument was equigiS@durttiisgditéifocus X-ray
tube. The voltage and amperage of X- ray generator were set at 45 kV and 40 mA, respectively. The

divergence siesna1e SeLAt FHRsaNG-2 BARY he Raarudng sicasvabeat at 0.5 mm and 0.2
mm. The diffracted radiation was detected by a peltier-cooled Si(Li) solid-state detector. Typically, a

theta-two theEPOSIRIHGIAL SeaMant YoighhiiYing Ketroed2SpritdaT s deoaas¥d 020 was used. A
sintered alunigsegstanglaithsasdisetidq$heds the Pediknosiim min) gereRbueasiiqeg el §RPD peaks
are expected, to individually vary on a measurement-hQy-measyrement _basis by about 0.2 020. In
general, as Slng%l%rs’tS%(g%%/ DR ESKHBH PEER rf?ét%‘haéﬁg‘ﬁﬂ%]t %ﬂfr TRBIEReristic peaks of
the first fattaempreatocatdthatiapp rexinfidtatydthel shefdpositio naa s/ ilieedharhctetiatinop@aks of the
second 15p n. tood jn.the art, determjning whether two XRPD patterng match or whether
individual péf@ 'in@v%ogﬁ%eé%gﬁt@r%g ?nnétgﬁr}n%lf (rielﬁtﬁjrceu&?r{?i(éeg;?o%cg ?ﬁ(ﬁ%ﬂ’ﬁﬂg g]ariables and
parameters steldiag 45uf adtlitniend Yerpreféhiel Grhatichmetasy phepwiikies, degree of crystallinity,

particle size, yaription IR diffipciemelat instumens seiun. valatiossinoX R Ddata ¢aigetion

parameters, and/or variation in 20 XRPD data processing, among others: The determination of

whether two PAUREIOHaH Y &R Qedorhéd.dylsge GhabEBy Lo AaHaNsis. Examples of

XRPD patterpscanbiesirg asd analyZzehusinodhaseme e -Payamslers REgProxdeghherein, e.g.,
as FIG. 1, FIG.S?, FIG. 9, FIG. 13, FIG. 17, FIG. 21 and FIG. 25. [00268]Differential Scanning

Calorimetry (%§ d?’ﬁr{gﬁ}%‘gg%@rg%érformed on a 25 TA Instruments Q1000". About 5 mg of sample
was placed into a tared D?,g: ifaa}_g t%r}ldo Owei(%r}itgp} the sample was accurately recorded. Typically, the
sample was heated under nitrogen at FAle o about 10 C/min from about 25 C up to a final

temperature B03bdLit 200 & 5¢¢mdalynatkadraied batowdleskapreadipped it et onsdt

temperaturesExamRIas.afRE Gl esmRaRMeRAISERA @%&%X%ﬁ&%@%@@%ﬁ@memws and
parameters are provided herein, e.g., as FIG. 2, FIG. 6, FIG. 10, FIG. 14, FIG. FIG. 22 and FIG.

2 ,
26. [00380] TR CRAthARERRCIAklySasthrisuphnadsdhdrmemisg N-reeivsinimeing 500", Calcium
oxalate was yeeg, fr Gkl 31896 cHboukdAmacphaampianyasiaced pnse. pamancaately weighed and
loaded into th? TGA furnac ép(f sgglpﬁ was heated under pitrogen at a rate of about 10 C/min from
about 25 C up16% ?l‘heé’lctg?h%p atdbebf eoﬁ’t"?ﬁf?@’.aﬁgfeﬂ’ﬁ’b‘f QUFFER AR REDAHEL B ected and
analyzed usingh€sdimeatirass andrpakarkiens.ave, pravidesdidiewaedissalsdd (. HIG. 7, FIG. 11,
FIG. 15, FIG £l . E| 7 270]Solvation solv, ere,identified and quantified by
TG-IR experi?i%ee%ﬁi' ﬁ‘;?ﬁgegﬂﬁxf%r%%ﬁﬁﬁ%dﬁéﬁﬁ#w%ﬁﬁ EEIRY it T
FourierdPanstrHIR: §petmbphdlophiart? T piballpaasdripkd siver sddiboudthde. mMiesatvangighed into
an aluminumypan-and ARAGHINANAHE 200:Csi dinRg henl2A kiR SeMAPQsvES ansfasred to the

cell through a heated transfer line. The temperature of both 10 transfer line and the cell were set at

about 225 C SHReRYded ki andbierinng Eeria0-Thecshd wesdspiasrbbx sy flertisgandfied from a
search of thewAlghdahwiaparuacropextxal)ibraspestaidhedibasad malsh.resutsargrresented to show

the identified vapor. [00271] Morphol and_particle si ysis of the samples were carried out
L5ing an O BSR4 BT BER 4B B0 1 values
were determihecithsing iy bolivipdeatetagddBlss ndvlated d-Blos: \ThghlBe0 salEhiepiéBeats the 90th
percentile of thepariels size, diskibwi ed by length; Le..90% of the particles have a
length of thisévalue or less. 5.12.3. g@@%@ﬁﬁ@%@ﬁﬁlﬁ%ﬁ%ﬁmﬁ% 4 ]Solid forms
comprising Coy\paurdtA wiich- have' prapgi ddturihg e em §6tisbfoem Bordenitfy Stuigié&-included
Forms A, B, §soRed1 Body dnhanRMomRNous foimRepresenialivaXRPD HaliErAs P54 plots, TGA
plots and DVSGPIots for each of Forms A % C, D, %%gfgnd Gtare p)rovi%?d h(grlzin as FIG. 1-FIG. 28.

(dd, TH), 3.85 (s, 3H), 4.07-4.15 (q, 2H),'4.51-4.61 (dd, 1H), 5.84-5.90 (dd, 1H), 6.82-

30 8.77 (m, 6H), 9.46 (s, 1H); PC-NMR (DMSO-d6) &: 14.66,24.92,41.61, 48,53, 54 .46,
5591, 64.51, 111.44, 112.40, 115.10, 118.20, 120.28, 124.94, 129.22, 131.02, 136.09,

137.60, 148.62, 149.74, 167.46, 169.14, 169.48,
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[00273]Solubility Studies. The approximate solubility of Form B of Compound A in various solvents at
about 25 C was determined. Results are shown in Table 6. 25Form B was found to be most soluble in
acetone, acetonitrile, methylene chloride, methyl ethyl ketone and tetrahydrofuran (greater than about
50 mg/mL) fofkshagephigoaéiy| acetate (about 30.15 mg/mL). Form B was alg6¥aimesadave low
solubility in several solvents including n-butanol, heptane, 2-propanol, toluene and water (less than
about 1 mo/mia RAI00274iSelulien ExaReatieRaahirisaeResindror soullangyapgration studies
performed at about 25 C and about 50 C are summarized in Table 7. [00275]Equilibration Studies.
Results from%ﬁﬁﬂ%’&ii&w’%ﬂﬁﬂ?’é@ﬁéﬁf@ﬁe@at about 25 C and about 50 C are summarized in Table 8.
WO 2009/120167PCT/US2008/0041021 [00276]Cooling Crystallization Studies. Results from cooling
crystallization studies are SmmdilzaViRTEBte PNEeolNH IBYFHN ation studies yielded crystalline
material from numerous s ] j ] grile, n-butyl acetate, ethyl acetate,
methanol, methylene chlo?i%e%g Egﬂ§ke%r@€§gﬁg? ghlfl%é%?éoﬁdatgffggﬁydrofuran 5(THF). The crystalline
material$ ob Wvere tyheainlieh sfscraneuadsyodRpint IS andneed ENFfoozedusiednt/Anti-Solvent
PrecipitationiugieshRe skt selveriantersolvgat REsGRIAtRN SySiesareSHmmagized in Table

10. When heptane, water and toluene were added to Form B in THF solution at about 40 C,
precipitates foPhe iR ietateRP Mineik rra thab rbin drasuwidimdpod reEysediinsif@hind water
were added tf PBVITB (Malteteniirile sl Basbae parmielyGi-ab il 29 Costhes@iclgansplution or a

mixture formed. Crystalli ateri E/acetonitrile, water/acetonitrile and toluene/acetonitrile

was obtained" g’ﬁ%r%ﬁ?én%%@@éﬂ&%&ﬁ?ﬁg&% ﬁ%cgcaf fﬁf&?&?%ﬁﬁ&ed for heptane/acetonitrile

mixture, yWhen water was geded LtPgEz rfm c%gﬁe%rg‘?}@dﬁ%% |H}(i)91n at about 50 C, precipitates formed
to d

immediately and when heptane an uene were added to Form B in methanol solution separately at
about 50 C, &6 clear SomBewEF wertasidrsrthecEnanp mie serarsting feopiedyshe/methanol and

heptane/methangalbadm ORANECLAEELSHTINORYRINIAMV8DdalLenaasadseshinarm B in

methylene chloride solution at about 25 C, precipitates 20 formed immediately and when MTBE was
added to Foriff Bl REth R Shle sBIgtsn Bt Asdl P 25 eCammesrd dtution was obtained.

Crystalline material from I\ﬂ}jg%@%@}%}g ghlorcixde”%vas obtained after stirred overnight. However, no
crystallization occurred when hep’fane was A IEECForm B in methylene chloride solution. When
heptanéwasl@eidd to Forlrpepiivierhatiisidd ) sisourrgotaxine Brpdachditatas formmredtivemediately and

when MTBE giagk 0l ughe AV er e s daskHo Fouds B i hG K SHiap &Qpﬁ'@éﬁl}ﬁ%&b%@%&’ clear
W

solutions were obtained. Crystalline material from MTBE/MEK and toluene/ME s obtained after

stirring overrifyfitdiRgdh Fehtameshiakesmi dlertmanusirrreingl Bhtarahsoltiion atoseed 50 C,
pr(IecipitateS fi@ffeqlﬂ)ﬁim dm%bféaﬂ?wmml HdRBcaRg, koigs@p@ogﬁgég@@kqg”_%ﬁﬁﬁmﬁmeK
solution sepayat t , Clear solutions were obtained. Crystalline material from

MTB E/n-but?f; gf% ate and to 38??@]&@%&?558?&%%&@%6@%5’ é‘ffép’ﬁlrrﬁﬁ@’lﬂ\?i‘gf’ﬁlw When water
and tol@8ne werbctivefice FommnmB BMCetopre dolsiip desepard (Bl dirabalit 4996, preeipitates formed
immediately ] n - ere added to Form B.in one solution separately
at about 40‘Cé,ﬂ (%Iﬁg?lﬁn? I]\%eﬂge %%%?}leeﬁéq.ggk{ég%ﬁiwgrﬁn%ét%%ﬁdf? anF lgﬁ?gﬁtgﬁg%%%one and 2-
propanol/acefdienrsie Bheassaatel i gensebnightrilbenticnlifecHsawsriaks binedindRRMile identified

by XRPD, DG ebnlBR278] Siahilityitdies, Sakitysuiieaulitiniesautmmarizeg n Table 11. The
serum (Gemini Bio-products, Woodland, CA, USA), 2 mM L-giutamine, 100 U/ml

25  penicillin, and 100 pg/mi streptomycin (Life Technologies).
[00218] PBMC (2 x 10° cells) were plated in 96-well flat-bottom Costar tissue
culture plates (Corning, NY, USA) in triplicate. Cells were stimulated with LPS (Sigma,
St. Louis, MO, USA) at 100 ng/ml in the absence or presence of compounds.
Compounds (Celgene Corp., Warren, NJ, USA) were dissolved in DMSO (Sigma) and

30 further dilutions were done in culture medium immediately before use. The final DMSO
concentration in all samples was 0.25%. Compounds were added to cells one hour
before LPS stimulation. Cells were incubated for 18-20 hours at 37°C in 5% CO, and

supernatants were then collected, diluted with culture medium and assayed for TNF-q
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5stabilities of Forms A, B, C and D were studied by exposing the solid samples to the stress condition
of 40 C / 75% RH for four weeks. Moreover, the stabilities of Forms A, B, C and D in different solvents
were studied by equilibration in different solvents at 40 C for four weeks. The slurries then were filtered
and dried in th® &f¢?8efitf samples obtained from the stability experimentsRVEE-2#j*Ed1by XRPD
and DSC. 10[00279]Interconyersion Studies. Results from interconversion studies are summarized in

Table 12. [00280] GoPPISAS{BAD M| 6% AN MIESEIDA iesEsvisdacpe formedmp FormiséoB, C, D, E, F
and G of Co und A. Each form studied was found to be substantially physically stable as observed
by XRPD an?@? 281]Hygroscop|0|ty Studies. Hygroscopicity (moisture sorption/desorption)

studies were performed O?L I% ndAA 97.% D, E F P,_f,j G. Each of the solid samples were analyzed by
ul

. b
XRPD after undergoing a sorptlon/ f)tlolrtwccycle in the DVS system. XRPD results indicated

that none of tAe2fdtims andi&ay Umm%@ﬁﬂam@d%egﬁﬁﬁemﬁfﬁ@ﬁ@ﬁm@ afiersult of DVS

analysiss 20 Jablg.6.438/uhility:Siiady en foumE SelvenbRYSRM ABRTeimade lihan /ml Acetone
>50 Acetonitrile >50 n- Butanol >0.72 n-But | acetate 9.75 AbsolUte ethanol 1.38 .15 0,41 Meth

lene chloride™sEb kit Peihe abikisy b inhibit IL-1B-induced TNF-a production from human
PBMC as described above for LPS-induced TNF-a production, except that the PBMC

were isolated from source leukocyte units (Sera-Tec Biologicals, North Brunswick, NJ,
USA) by centrifugation on Ficoll-Paque Plus (Amersham Pharmacia, Piscataway, NJ,

10 USA), plated in 96-well tissue culture plates at 3 x 10° cells/well in RPMI-1640 medium
(BioWhittaker, Walkersville, Maryland, USA) containing 10% heat-inactivated fetal
bovine serum (Hyclone), 2 mM L-glutamine, 100 U/ml penicillin, and 160 mg/ml
streptomycin (complete medium), pretreated with compounds at 10, 2, 0.4, 0.08, 0.016,
0.0032, 0.00064, and 0 uM in duplicate at a final DMSQO concentration of 0.1% at 37 °C

15  in a humidified incubator at 5% CO; for one hour, then stimulated with 50 ng/ml
recombinant human IL-18 (Endogen) for 18 hours. IL-B-induced TNF-a ICsp = 83 nM
for Compound A.

54. EXAMPLE 4: PDE SELECTIVITY
PDEIL 2, 3, 5, and 6 enzyme assays

20 [00220] The specificity of compounds for PDE4 was assessed by testing at a
single concentration (10 uM) against bovine PDE1, human PDE2, PDE3, and PDES
from human platelets (Hidaka and Asano, 1976, Biochem. Biophys. Acta, 429:485, and
Nicholsen er al., 1991, Trends Pharmaco. Sci., 12:19), and PDE6 from bovine retinal rod
outer segments (Baehr ef al., 1979, J. Biol. Chem., 254:11669, and Gillespie er al. 1989,

25 Mol Pharm.,36:773). Results are listed in Table 1.

PDE7 enzyme assay
[00221] PDE7 is a cAMP-selective PDE expressed mainly in T cells and in
skeletal muscle. T cell-derived cytokines such as IL-2 and IFN-y are potentially
regulatable via PDE7 inhibition. PDE7 was purified from Hut78 human T celis by anion
30 exchange chromatography as previously described (Bloom and Beavo, 1996, Proc. Natl.
Acad. Sci. USA, 93:14188-14192). Compounds were tested against the PDE7
preparation in the presence of 10 nM cAMP as described for PDE4 in Table 1.

s,
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>50 Methanol 4.05 Meth 1 t-bul ether Na 2-Proanol 0.81 Tetrah drofuran >50 Toluene 0.90 0.69
Ethanol:Water (1:1) 2.86 WO 2009/120167PCT/US2008/004021 Table 7. Solution Evaporation

Studies Starting Form Solvent System Evaporation Temp. (C) XRPD Analysis DSC thermal events B
Acetone 25 PERR0E/ 120167 PCT/US2608/004021

55. EXAMPLES: PDE4 INHIBITION
PDE4 (U937 cell-derived) enzyme assay
[00222] PDE4 enzyme was purified from U937 human monocytic cells by gel

filtration chromatography as previously described (Muller er al., 1998, Bioore. & Med.
5  Chem. Lett. 8:2669-2674). Phosphodiesterase reactions were carried out in 50 mM Tris
HCI pH 7.5, 5 mM MgCly, 1 uM cAMP, 10 nM ["H]-cAMP for 30 min at 30°C,
terminated by boiling, treated with 1 mg/ml snake venom, and separated using AG-1XS
ion exchange resin (BioRad) as described (Muller ef al., 1998, Bioorg. & Med. Chem.
Lett. 8:2669-2674). Reactions consurned less than 15% of available substrate. Results
10 are listed in Table 1.

Table 1. PDE Specificity

Racemic Compound | Compound A Compound B*
PDE Inhibition :
PDE4 ICs, (from U937 cells) (nM) 81.8 73.5 611
PDE1 (3% inhib at 10 uM) 9% 23% 27%
PDE2(% inthib at 10 uM) 19% 6% 1%
PDE3 (% inhib at 10 uM) 21% 20% 31%
PDES (% inhib at 10 pM) 3% 3% -0%
PDE®S (% inhib at 10 pM) ND -6% 10%
PDE7 1Cs (nM) 22110 . 20500 ND
PDE Specificity Ratios from above data (*fold)
PDE4/FDE! ' >2700 >500 >50
PDE4/PDE2 >800 >10000 >260
PDE4/PDES3 >670 >1200 >45
PDE4/PDES >12000 30000 >39000
PDE4/PDEG ND >40000 =250
PDET 1Cs¢/PDE4 ICs 270 279 ND

*Compound B is the () enantiomer of Compound A,

5.6. EXAMPLE 6: HUMAN T CELL ASSAYS
15 SEB -induced IL-2 and IFN-y production
[00223] Staphylococcal Enterotoxin B (SEB) is a superantigen derived from gram-

positive bacteria Staphylococcus aureus. SEB provides a convenient physiological

stimulus specific for T cells expressing particular T cell receptor VP chains. Human

PBMC (consisting of approximately 50% T cells) were isolated from source leukocyte
20 units as described above and plated in 96-well tissue culture plates at 3 x 10° cells/well in

complete medium, pretreated with compounds at 10, 2, 0.4, 0.08, 0.016, 0.0032, 0.00064,
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B Acetonitrile 25 Form B + Form E 77.28 C; 151.84C B n-Butyl acetate 25 Form B B Ethyl acetate 25
Form B B Methylene chloride 25 Form D 93.11 C B Methyl ethyl ketone - 25 Form B B

Tetrahydrofuran 25 Form B
WO 2009/120167 PCT/US2008/064021

and 0 uM in duplicate at a final DMSO concentration of 6.1% at 37°C in a humidified

incubator at 5% CO; for 1 hour, then stimulated with 100 ng/ml SEB (Sigma Chemical

Co., St. Louis, MO, USA) for 18 hours. IL-2 and IFN-y levels were measured by ELISA

(R&D Systems, Minneapolis, MN, USA). IL-2 ICsp = 291 nM for Compound A. IFN-y
5 ICsy =46 nM for Compound A.

57. EXAMPLE 7: cAMP ELEVATION ASSAYS
PGEs-induced cAMP elevation
[00224] Prostaglandin E; (PGE,) binds to prostanoid receptors on monocytes, T

cells and other leukocytes and consequently elevates intracellular cAMP levels, resulting
10  ininhibition of cellular responses. The combination of PGE; and a PDE4 inhibitor
synergistically elevates cAMP levels in these cell types, and the elevation of cAMP in
PBMC caused by PDE4 inhibitors in the presence of PGE; is proportional to the
inhibitory activity of that PDE4 inhibitor. Intracellular cAMP was measured in human
PBMC as follows. PBMC were isolated as described above and plated in 96-well plates
15 atlx 10° cells per well in RPMI-1640. The cells were pre-treated with compounds at
100, 10, 1, 0.1, 0.01, and 0 pM in a final concentration of 2% DMSO in duplicate at
37°C in a humidified incubator at 5% CO; for one hour. The cells were then stimulated
with PGE; (10pM) (Sigma) for 1h. The cells were lysed with HCl, 0.1 N final
concentration to inhibit phosphodiesterase activity and the plates were frozen at -20°C.
20  The cAMP produced was measured vusing cAMP (low pH) Immunoassay kit (R&D
Systems). PBMC cAMP ECs; for racemate is 3.09 uM. PBMC ¢AMP ECs for
Compound A is 1.58 uM.
100225] Elevation of cAMP in human neutrophils was measured as follows.
PBMC were removed from source leukocytes (Sera-Tec Biologicals) by centrifugation
25  onFicoll-Paque Plus (Amersham Pharmacia). The resulting erythrocyte/
polymorphenuclear cell (PMN) pellet was resuspended in Hank’s Balanced Salt Solution
(BioWhittaker) and mixed with an equal volume of 3% Dextran T-500 (Amersham
Pharmacia) in 0.9% saline. Erythrocytes were allowed to sediment for 20 minutes, and
the PMN were removed and centrifuged at 120 rpm for 8 minutes at 4 °C. The
30 remaining erythrocytes were lysed in cold 0.2% saline for 30 seconds, and the cells
restored to isotonicity by the addition of an equal volume of 1.6% saline. The PMN
were centrifuged at 1200 rpm for 8 minutes at 4 °C, then resuspended in RPMI-1640 and
assayed for CAMP elevation as described for PBMC above. PMN were found to be
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approximately 74% CD18/CD11b", 71% CD16'CD9" neutrophils by flow cytometzy on
a FACSCalibur (Becton Dickinson, San Jose, CA, USA). Results are shown in Table 2.

JMLF-induced LTB4 preduction
[00226] N-formyl-methionine-leucine-phenylalanine (fMLF) is a bacterially
5 . derived peptide that activates neutrophils to rapidly degranulate, migrate, adhere to

endothelial cells, and release leukotriene LTB4, a product of arachidonic acid
metabolism and itself a neutrophil chemoattractant. Compounds were tested for the
ability to block fMLF-induced neutrophil LTB4 production as previously described
(Hatzelmann and Schudt, 2001, J. Pharm. Exp. Ther., 297:267-279), with the following

10 modifications. Neutrophils were isolated as described above and resuspended in
phosphate-buffered saline without calcium or magnesium (BioWhittaker) containing 10
mM HEPES pH 7.2 and plated in 96-wel! tissue culture plates at a concentration of 1.7 x
10° cells/well. Cells were treated with 50 uM thimerosal (Sigma)/1 mM CaCly/1 mM
MgCl; for 15 minutes at 37°C 5% CO,, then treated with compounds at 1000, 200, 40, &,

15 1.6,0.32, 0.064, and 0 nM in a final DMSO concentration of 0.01% in duplicate for 10
minutes. Neutrophils were stimulated with 1 uM fMLF for 30 minutes, then lysed by the
addition of methanol (20% final concentration) and frozen in a dry ice/isopropanol bath
for 10 minutes. Lysates were stored at -70°C until the LTB4 content was measured by

competitive LTB4 ELISA (R&D Systems). Results are shown in Table 2.

20 Zymosan-induced IL-8 production
[00227] Zymosan A, or the heat-killed yeast Saccharomyces cerevisiae, binds to
the adhesion molecule Mac-1 on the neutrophil surface and triggers phagocytosis, cell
activation and IL-8 production. Zymosan-induced IL.-8 production was measured as
previously described (Au et al., 1998, Brit. J. Pharm., 123:1260-1266) with the

25  following modifications. Human neutrophils were purified as described above, plated in
96-well tissue culture plates at 3x10° cells/well in complete medium, treated with
compounds at 10, 2, 0.4, 0.08, 0.016, 0.0032, 0.00064, and 0 uM in duplicate in a final
DMSO concentration of 0.1% for 1 hour at 37°C 5% CO,. Neutrophils were then
stimulated with unopsonized, boiled Zymosan A (Sigma) at 2.5 x 10° particles/well for

30 18 hours. Supernatants were harvested and tested for 1L.-8 by ELISA (R&D Systems).

Results are shown in Table 2.

-61 -



Form B A Ethyl acetate 50 Form B A Methyl ethyl ketone 50 Form B A Tetrahydrofuran 50 Form B A
Ethanol:Water (1:1) 50 Form B Table 8. E uilibration Studies Starting Form Solvent System Equilib.

Temp. C XRPD
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SMLF-induced CDIS/CD11b expression
[00228] CD18/CD11b (Mac-1) expression on neutrophils was measured as

previously described (Derian et al., 1995, .J Immunol., 154:308-3 17) with the following
modifications. Neutrophils were isolated as described above, then resuspended in
5  compleie medium at 1x10° cells/ml, pretreated with compounds at 10, 1, 0.1,0.01, and 0

uM in duplicate at a final DMSO concentration of 0.1% for 10 minutes at 37°C 5%CO,.
Cells were then stimulated with 30 nM fMLF for 30 minutes and then chilled to 4°C.
Cells were treated with rabbit IgG (Jackson ImmunoResearch Labs, West Grove, PA,
USA) (10 ng/1x10° cells) to block Fe receptors, stained with CD18-FITC and CD11b-PE

10 (Becton Dickinson), and analyzed by flow cytometry on a FACSCalibur. CD18/CD11b
expression (mean fluorescence) in the absence of stimulation was subtracted from all

samples to obtain inhibition curves and calculate ICsy values, Results are shown in Table
2.

SMLF-induced adhesion to HUVEC
15 [00229] Human umbilical vein endothelial cells (HUVEC) were used as a
substrate for neutrophil adhesion as previously described (Derian et al., 1995, J.
Immunol., 154:308-317) with the following modifications. HUVEC cells were obtained
from Anthrogenesis (Cedar Knolls, NJ, USA), and neutrophils were not treated with
cytochalasin B. Cells were treated with compounds at 10, 1, 0.1, 0.01, 0.001, and 0 pM
20 in a final DMSO concentration of 0.1% in duplicate for 10 minutes, stimulated with 500
nM fMLF for 30 minutes, and washed twice with PBS before measuring fluorescence on

an FLX800 plate reader (Bio-Tek Instruments, Winooski, VT, USA). Results are shown

in Table 2.

Table 2. Assay results
Human Neutrophil Assays Racemic Compound A
{all values in nM) Compound
PGE;-induced cAMP ECyp 12589 4570
fMLF-induced LTB4 1Cse 26.1 248
Zymosan-induced IL-8 ICs, ND 94
fMLF-induced CD18 expression ICs ND 390
fMLF-induced CD11b expression 1Csp ND 74
fMLF-induced adhesion to HUVEC ICs, ND 150

25
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Form B B Ethyl acetate 25 Form B B Heptane 25 Form B B Methanol 25

WO 2009/126167 PCTAIS2008/004021

5.8. EXAMPLE 8: AQUEQUS SOLUBILITY
(002301 Equilibrium solubilities were measured in pH 7.4 aqueous buffer. The pH

7.4 buffer was prepared by adjusting the pH of a 0.07 M NaH,PO, solution to 7.4 with 10
N NaOH. The ionic strength of the solution was 0.15. At least 1 mg of powder was

5  combined with 1 ml of buffer to make >1 mg/ml mixture. These samples were shaken
for >2 hours and left to stand overnight at room temperature. The samples were then
fittered through a 0.45-um Nylon syringe filter that was first saturated with the sample.
The filtrate was sampled twice, consecutively. The filirate was assayed by HPLC against
standards prepared in 50% methanol. Compound A has 3.5-fold greater aqueous

10 solubility than the racemic mixture. Measured solubility Compound A = 0.012 mg/mL;

racemic mixture = 0,0034 mg/mL.

5.9, EXAMPLE 9: LPS-INDUCED LUNG
NEUTROPHILIA FERRET MODEL

[00231} The conscious ferret model has been used to investigate anti-

15 inflammatory, emetic and behavioral effects of PDE4 inhibitors when administered by
the oral (p.o.) route. From these experiments, a therapeutic index (TI) for each PDE4
inhibitor may be determined. The TI has been calculated by dividing the threshold dose
for causing emetic episodes and behavioral changes by the anti-inflammatory dose (dose

that causes 50% inhibition of the LPS-induced neutrophilia).

20 Animal husbandry
100232} Male ferrets (Mustela Pulorius Euro, weighing 1 - 2 kg). Ferrets were
supplied either by Bury Green Farm or Misay Consultancy. Following transport, the
animals were allowed to acclimatize in the holding rooms for a period of not less than
seven days. The diet comprised SDS diet C pelleted food given ad lib with Whiskers' ™
25  cat food given three times per week. Water was pasteurized animal grade drinking water

and was changed daily.

Dosing with PDE4 inhibitor
[00233] PDE4 inhibitors were administered orally (p.o.), at doses initially of 1-
10 g/kg, but subsequently up to 30 mg/kg in order to establish whether the TI was 10 or
30 highei‘, and/or at Jower doses to establish the minimum dose to cause 50% inhibition of
neutrophilia. Ferrets were fasted overnight but allowed free access to water. The

animals were orally dosed with vehicle or PDE4 inhibitor using a 15 c¢m dosing needle
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that was passed down the back of the throat into the cesophagus. After dosing, the
animals were returned to hoiding cages fitted with Perspex doors to allow observation,
and given free access to water. After dosing, the animals were constantly observed and
any emesis or behavicral changes were recorded. The animals were allowed access to

5 food 60 to 90 minutes after p.o. dosing.

Exposure to LPS
[00234] Thirty minutes after p.o. dosing with compound or vehicle control, the
ferrets were placed into sealed Perspex containers and exposed to an aerosol of LPS (100
pg/ml) for 10 minutes. Aerosols of LPS were generated by a nebulizer (DeVilbiss, USA)
10 and this was directed into the Perspex exposure chamber. Following a 10 minute
exposure period, the animals were returned to the holding cages and allowed free access
to water, and at a later stage, food. Observation continued for a period of at least 2.5

hours post p.o. dosing and emetic episcdes and behavioral changes were recorded.

Bronchoalveolar lavage
15 [00235] Six hours after LPS exposure the animals were killed by overdose of
sodium pentobarbitone administered intraperitoneally. The trachea was then cannulated
with polypropylene tubing and the lungs lavaged twice with 20 ml heparinized (10
units/ml) phosphate buffered saline (PBS). |

Blood sampling / tissue removal
20 [00236] A terminal blood sample (10 ml) was removed by trans-thoracic cardiac
puncture. The blood was spun at 2,500 rpm for 15 minutes and the plasma was removed
and stored at -20 °C. The brain also removed and frozen at -20 °C for analysis of

compound content.

Cell counts
25 [060237] The bronchoalveolar lavage (BAL) samples were centrifuged at 1,500
rpm for 5 minutes. The supernatant was removed and the resulting cell pellet re-
suspended in 1 ml PBS. A cell smear of the re-suspended fluid was prepared and stained
with Leishmans stain to allow differential cell counting. A total cell count was made
using the remaining re-suspended sample. From this, the total number of neutrophils in
30  the BAL was determined.
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Parameters measured

[00238] 1. % Inhibition of LPS-induced pulmonary neutrophilia.
[00239] 2. Emetic episodes - the number of vomits and retches were counted.
[00240] 3. Behavioral changes - the following behavioral effects were noted:

5. salivation, panting, mouth clawing, flattened posture, ataxia, arched back and backward
walking. Any behavioral changes were semi-quantified by applying a severity rating
(mild, moderate or severe).

[00241] 4. The TI was calculated as the highest dose found to not cause emetic

episodes divided by the lowest dose found to inhibit pulmonary neutrophilia by 50% or
10 more.

[00242] The effect of Compound A on LPS-induced neutrophilia in the lungs of

conscious ferrets is demonstrated in FIG. 30.

Emesis and behavioral changes

[00243] Following p.o. dosing of the PDEA4, the ferrets were observed for at least

15 two hours and emetic episodes (vomits and retches) and behavioral changes were
recorded.
[00244] No emetic episodes (retching or vomiting) were observed in the ferrets

pre-treated p.o. with the relevant vehicle (acetone/cremophor /distilled water). In a small
. proportion of the contml-treated animals (7/22), mild behavioral changes (lip licking and

20 backward walking) were seen.

[00245] Compound A (0.1-3 mg/kg, p.o.), caused no emetic episodes (retching

and vomiting). Some behavioral changes (flattened posture, lip licking and backward

walking) were observed and classified as mild. At 10 mg/kg in 2/6 ferrets, some retching

but no frank emesis was observed along with salivation and behavioral changes (scored
25 as mild or moderate). At the highest dose tested (30 mg/kg) moderate to marked emesis

was observed in 3/4 animals along with pronounced behavioral changes. These data are

summarized in Table 3.
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Table 3. Conscious ferret: Emetic episodes and behavioral changes following oral
administration of Compound A

Treatment/dose | Vomits Reiches | Salivation Panting | Mouth Flattened | Ataxiz | Liplicking | Backwsrd
{mg/kg) .| clawing | posture walking
Vehicle None None None None None Nomne None | Mild Mild
{acetone/ (6/22) {122y
cremophor/
dist. H;0)

- " Compound A | None None None None None Mild None | Mild | Mild
0.1 mg/kg) (2/5) (4/53 (3/5)
Compound A | None None Noneg None None Miid None Mitd Mild
(0.3 mg'kg) {2/6) (3/6) (4/6)
Compound A | Nong None None None None Miid None | Mild Mild
{1.0 mg/kg) {2/6) {6/6) {4/6)
Compound A | None None None None Mild Marked | None | Mild Moderate
(3.0 mg/kg) (1/8) (7/8) (2/8) (5/8)
Compound A | None ‘ Mild Mild (1/6) | None Mild Marked None | Moderate | Marked
{10 mg/kgy {2/6) (1/6} {6/6) {5/6) (6/6)
Compound A | Moderate | Marked | Moderate | Mild Marked | Marked Mild Moderate | Mild
(36 mg/kg) (3/4) (3/4) (3/4) (1/4) (44) (4/4) (3/4) | (%) (2/4)
[00246] Animals were observed for up to three hours following dosing. Numbers

5 in parentheses refer to the number of animals that responded. The numbers of animals in

each group range from 4 to 22,

Therapeutic Index Calculation
{00247] From these experiments, a therapeutic index (T1) was determined for each
compound by dividing the threshold dose for inducing emetic episodes by the EDsq value
10 for inhibiting the pulmonary neutrophilia. The TI calculation is summarized in Table 4.

Compound A had a TT of 12, causing no emetic episodes at an anti-inflammatory dose of

1 mg/kg.

Table 4. Summary of the effective doses (EDsg) for inhibition of LPS-induced

15 pulmonary neutrophilia and induction of emesis and the therapeutic index derived
from these values

Compound inhibition of Threshold emetic Therapeutic
LPS-induced dose (mg/kg) index
neutrophilia
(EDsy mg/kg)

Compound A 0.8 10 12
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5.16. EXAMPLE 10: Biological Activity of Compound A in Patients
with Severe Plague-Type Psoriasis

[00248] | Compound A is a novel oral agent that downregulates pro-inflammatory
cytokine production in human cellular models. Compound A has been shown to
5 decrease TNF-q, IL-12 and IFN-y production as well as elevate production of 1L-10.

Psoriasis is strongly associated with dysregulation of cytokines and chemokines éllov}ing
for potential therapies with immunomodulatory compounds. This Phase 2, open-label,
single arm, pilot study was designed to assess the biological activity of Compound A in
patients with severe plaque-type psoriasis. Additional assessments for clinical outcomes

10 were performed to evaluate the potential efficacy of Compound A in treating severe
plaque-type psoriasis.
[00249] Compound A was administered 20 mg oraily daily for 29 days with an
additional 28-day observational follow-up period for patient safety. Skin punch biopsy
specimens (6 mm) from target plagues were obtained at baseline, Day 15 and Day 29. A

15 nonlesional skin biopsy was also taken at baseline. The primary pharmacodynamic
endpoint was the percent change from baseline in epidermal thickness at Day 29.
Epidermal skin thickness measurements and immunohistochemical analysis were carried
out by a blinded reviewer to evaluate CD11c, CD83, K16, ICAM-1, HLA-DR, and
fillagrin. Biopsy specimens were analyzed by RT-PCR for: TNF-a, p40-1L12/IL23, IL-

20 10, IFN-y, IP10, IL-2, IL-8, INOS, p19-1L23, K16, CD 83, and hARP. PASI, PGA, and
BSA measurements were performed to explore clinical efficacy during the 29-day
treatment phase of the study. Adverse event repor:ting, clinical laboratory evaluations,
physical examinations, ECG and vital sign measurements assessed safety. A total of 19
patients were enrolled: 15 patients had complete sets of evaluable biopsies and 17

25  patients had complete efficacy assessments.
[00250] Assessment of the change in epidermal thickness was the primary
endpoint in this study. Nineteen patients were enrolled in the study, of which 15 had
complete sets of evaluable biopsies at baseline and Day 29. Seventeen of the 19 subjects
had clinical efficacy parameters measured at Baseline and Day 29. Eight (53.3%) of the

30 15 patients with evaluable biopsies at baseline and Day 29 demonstrated a 20% reduction
in epidermal skin thickness. The mean reduction of epidermal thickness among all 15
subjects with evaluable biopsies at baseline and Day 29 was 20.5% (p=0.015). FIG. 31

displays the change in epidermal thickness from baseline to Day 29 among subjects with

evaluable biopsies.
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[00251] Key inflammatory markers including epidermal and dermal T-cells,
CD83+ and CD11c cells were evaluated in biopsy specimens. Results for 8 patients who
responded showed a decrease of epidermal and dermal T-cells by 42.56% and 28.79%
respectively in responders (= 20% epidermal thickness reduction). Mean reductions
5  from baseline in epidermal and dermal CD83+ cells were 32.50% and 25.86%

respéctively in responders. CD1l1c cells were reduced by 40.16% in the eiaidermis and
18.50% in the dermis in responders. Table 5 lists reductions in key skin biopsy
inflammatory markers in responders and nonresponders. In addition, one patient with
abnormal K 16 at baseline had normal K16 at Day 29. Three patients with abnormal

10 ICAM-1 at baseline had normal ICAM-1 at Day 29. Two patients with abnormal HLA-
DR had normal HLA-DR at Day 29 and three patients with abnormal fillagrin at baseline
had normal fillagrin at Day 29.

Table 5. Percentage Reduction of Key Inflammatory Markers at Day 29

Celt Epidermis Dermis

T-cells Responder -42.56% -28.79%
Nonresponder +8.74% -17.34%

CDS.’:;— Responder -32.50% -25.86%
Nonresponder -16.31% +0.46%

CDlic Responder -40.16% -18.50%
Nonresponder -2.54% -21.19%

15
[00252] Biopsy specimens were evaluated for mRNA gene expression of key

inflammatory markers by RT-PCR including: TNFa, p40-IL12/1L23, IL-10, IFNy, IP10,
IL-2, IL-8, iINOS, p19-11.23, K16 and CD83. The mRNA expression of iNOS was
reduced 66.5% (p=0.025) in lesional skin after 29 days of treatment with Compound A.
20 Reductions and increases in mRNA expression of other inflammatory markers showed
overall trends of improvement. FIG. 32 graphically displays the change in iNOS
expression during the study.
[00253] A total of 17 of the 19 subjects enrolled completed the 29-day treatment
phase and had complete clinical efficacy assessments. Fourteen (73.7%) of the 19
25  subjects enrolled demonstrated improvement in their PAST with 3 (15.8%) of these
patients showing a >50% reduction from baseline in their total Psoriasis Area and
Severity Index (PASI) score at Day 29. FIG. 33 displays the percentage change in PASI
scores among evaluable patients from baseline at Day 29. Additionally, 9 (52.9%) of the
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17 evaluable patients demonstrated improvement in the static Physician’s Global
Assessment (SPGA) and 10 (58.8%) of the 17 evaluable patients showed a reduction
from baseline in their psoriasis body surface area (BSA) after 29 days of treatment with
Compound A. Safety was evaluated during treatment and follow-up phases through
5  monitoring of adverse events, ECGs, laboratory tests, physical exams and vital signs. No
deaths wére reported nor did any pa;tient prematurely disééntinue due to an védverse
event. Most common treatment-related adverse events included headache (26.3%), and
nausea (15.8%).
[00254] In this clinical study, Compound A 20 mg p.o. QD for 29 days was safe in
10 subjects with severe plaquetype psoriasis. The primary endpoint was reached with 8
(53.3%) of 15 subjects achieving a 20% reduction in epidermal thickness at Day 29.
Reductions of key inflammatory markers in skin biopsies were noted including dermal
and epidermal T-cells, CD83+ and CD1ic cells. RT-PCR analysis revealed a
statistically significant reduction of 66.5% in INOS mRNA in skin biopsies at Day 29. A
15 positive clinical efficacy signal was noted after 29 days of treatment with Compound A.
73.7% of enrolled patients demonstrated improvement in their psoriasis symptoms with
15.8% of these patients showing >50% reduction from baseline in their PASI score at
Day 29. 47.4% of enrolled patients showed an improvement in their sSPGA and 52.6% of
enrolled patients showed a reduction from baseline in their psoriasis body surface area
20 (BSA) at Day 29.

5.11. EXAMPLE 11: A Phase 2 Study Demonstrating the Efficacy
and Safety of Compound A in Subjects with Moderate-to-
Severe Psoriasis

[00255] This phase 2, multicenter, randomized, double-blind, placebo-controlled,
25  parallel-group, dose-comparison study evaluated the efficacy and safety of Compound A
in subjects with moderate to severe plaque-type psoriasis who were candidates for
systemic therapy.
[00256] This study included a 12-week treatment phase followed by a 4-week
observational follow-up phase. A total of 260 subjects were randomized to receive
30 Compound A 20 mg BID, Compound A 20 mg QD, or placebo for 12 weeks. The
primary endpoint for this study was the proportion of subjects treated with Compound A
who achieved a 75% reduection in Psoriasis Area and Severity Index score (“PASI-75”) at
week 12/last treatment in reference to the baseline visit. Last treatment is defined as the

last PASI assessment completed during the 12-week treatment phase.

-69 -



THF Form H Table 10. Solvent/Anti-Solvent Preci itation Studies Starting Form Solvent* Anti-
Solvent* Ratio (Solvent: AntisoNeon& Temp. Analysis by XRPD DSC Thermal Events B Acetone

Ethanol 1:8 at 40 C Form B B Acetone 2-Propanol 1:10 at 40C Form B
WO 2009/120167 PCT/US2008/004021

100257] At week 12/last treatment, a significantly higher proportion of subjects
treated with 20 mg BID (24%) achieved a PASI-75 compared with the placebo group
(10%; P=0.023). Of the subjects receiving 20 mg BID or placebo, 57% versus 23%
achieved PASI-50 at week 12/last treatment, respectively; whereas 14% versus 6%

5  achieved PASI-90, respectively. At week 12/last treatment, subjects achieved a mean
decrease of 52% versus 17% in PASI from baseline in the 20 mg BID versus placebo
groups, respectively. Subjects receiving Compound A continued to improve over time,
showing the greatest mean percent reduction in PASI score at week 12, Overall, the
adverse event profiles were similar across all three treatment groups. The majority of

10 adverse events reported were mild. No study drug-related serious adverse events were

reported in this study. No subjects in the 20 mg BID group experienced psoriasis flare
during the observational follow-up period.

[00258] In this clinical study, Compound A was shown to be well tolerated and
safe in subjects with moderate to severe plaque-type psoriasis. The proportions of

15  subjects that achieved 50%, 75%, and 90% improvement in PAS! demonstrate the

clinical activity of Compound A after 12 weeks of treatment.

512. EXAMPLE 12: SOLID FORM SCREENING STUDIES

5.12.1. EXPERIMENTAL METHODOLOGY
[00259] Solubility Studies. A weighed sample of Compound A (about 100 mg)

20 was treated with about 2 mL of the test solvent. The solvents used were either reagent or
HPLC grade. The resuiting mixture was agitated for at least 24 hours at about 25 °C.
When all of the solids were dissolved by visual inspection, the estimated solubilities
were calculated. The solubilities were estimated from these experiments based on the
total volume of solvent used to give a solution. The actual solubilities may be greater

25  than those calculated due to the use of large amount of solvent or to a slow rate of
dissolution. If dissolution did not occur during the experiment, the solubility was
measured gravimetrically. A known volume of filtrate was evaporated to dryness and
the weight of the residue was measured.

[00260] Solution Evaporation Studies. Solution evaporation was performed for

30  solvents in which the solubility of Compound A was more than about 50 mg/mL, such as
acetone, acetonitrile, methylene chloride and tetrahydrofuran. Solid samples were
obtained by slowly evaporating the solvents at about 25 °C or about 50 °C in an open

vial under nitrogen.
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[00261] Equilibration Studies. Equilibration experiments were carried out by

adding an excess of Compound A to about 2 mL of a test solvent. The resulting mixture
was agitated for at least 24 hours at about 25 °C or about 50 °C. Upon reaching
equilibrium, the saturated solution was removed and allowed to evaporate slowly in an
5  open vial under nitrogen at about 25 °C or about 50 °C, respectively. The shury
”resuiting from the egx;iliﬁ;z;‘.ci-o'n was filtered and dried in the air, “

100262] Cooling Crystallization Studies. Cooling erystallization studies were
performed. The solid was dissolved in a solvent at an elevated temperature, about 65 °C,
and allowed to cool to about 25 °C. Samples that did not crystallize at about 25 °C were

10 placed in a refrigerator (about 0-5 °C). Solids were isolated by decantation and allowed
to dry in the air,

[00263] Solvent/Anti-Solvent Precipitation Studies. Precipitations were carried

out by solvent/anti-solvent combinations. The solid was dissolved in a solvent in which
Compound A had a relatively high solubility, and then a selected solvent in which

15  Compound A had a relatively low solubility (i.e., an anti-solvent) was added to the
solution. A precipitate formed immediately in some solvent/anti-solvent systems. If the
precipitation did not occur immediately, the resulting mixture was allowed to cool int a
refrigerator (about 0—5 °C) until a precipitate formed. The precipitate was then isolated

by decantation and aflowed to dry in the air.

20 [00264] Interconversion Studies. Interconversion experiments were performed by
making slurries of a solid form in a saturated solvent. The shuries were agitated for at
least 2 days at about 25 °C. The saturated solution was removed by filtration and the
solid was dried in the air.

100265] Compression Studies. Compression tests were performed by pressing the

25  sample under 2000 psi force for at least one minute with Carver Mini C presser. The
sample was then analyzed by XRPD.

[00266] Hygroscopicity studies. The hygroscopicity of various solid forms was

studied using a Surface Measurement Systems DVS instrument. Typically a sample size
of between about 10-50 mg was loaded into the DVS instrument sample pan and the

30 sample was analyzed on a DVS automated sorption analyzer at about 25 °C. The relative
humidity was increased in increments of about 10% from about 0% to about 95% RH:
The relative humidity was then decreased in a similar manner to accomplish a full

ad'sorption/desorption cycle. The mass was recorded at periodic intervals throughout the

experiment.
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5.12.2. CHARACTERIZATION METHODOLOGY
[00267] Samples generated as described in the solid form screen were typically
analyzed by X-Ray Powder Diffraction (XRPD). XRPD was conducted on a Thermo
ARL X TRA™ X-ray powder diffractometer using Cu Ka radiation at 1.54 A. The

instrument was equipped with a fine focus X-ray tube. The voltage and amperage of X-
ray generator were set at 45 kV and 40 mA, feépeétively; The divergence slices were set
at 4 mm and 2 mm and the measuring slices were set at 0.5 mm and 0.2 mm. The
diffracted radiation was detected by a peltier-cooled Si(Li) solid-state detector.
Typically, a theta-two theta continuous scan at 2.40°/min (0.5 sec/0.02° step) from 1.5
©26 to 40 °26 was used. A sintered alumina standard was used to check the peak
position. In general, positions of XRPD peaks are expected to individually vary on a
measurement-by-measurement basis by about £0.2 °20. In general, as understood in the
art, two XRPD patterns match one another if the characteristic peaks of the first pattern
are located at approximately the same positions as the characteristic peaks of the second
pattern. As understood in the art, determining whether two XRPD patterns match or
whether individual peaks in two XRPD patterns match may require consideration of
individual variables and parameters such as, but not limited to, preferred orientation,
phase impurities, degree of crystallinity, particle size, variation in diffractometer
instrument setup, variation in XRPD data collection parameters, and/or variation in
XRPD data processing, among others. The determination of whether two patterns match
may be performed by eye and/or by computer analysis. Examples of XRPD patterns
collected and analyzed using these methods and parameters are provided herein, e.g., as
FIG. 1, FIG. 5, FIG. 9, FIG. 13, FIG. 17, FIG. 21 and FIG. 25.

[00268] Differential Scanning Calorimetry (DSC) analyses were performed on a
TA Instruments Q1000™. About 5 mg of sample was placed into a tared DSC pan and
the weight of the sample was accurately recorded. Typicaily, the sample was heated
under nitrogen at a rate of about 10 °C/min from about 25 °C up to a final temperature of
about 200 °C. Typically, thermal events were reported as extrapolated onset
temperatures. Examples of DSC thermograms collected and analyzed using these
methods and parameters are provided herein, e.g., as FIG. 2, FI1G. 6, FIG. 10, FIG. 14,
FIG. 18, FIG. 22 and FIG., 26.

[00269] Thermal Gravimetric Analyses (TGA) were performed on a TA
Instruments Q500™. Calcium oxalate was used for calibration. About 10 mg of sample

was placed on a pan, accurately weighed and loaded into the TGA furnace. The sample
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was heated under nitrogen at a rate of about 10 °C/min from about 25 °C up to a final
temperature of about 200 °C. Exampies of TGA thermograms collected and analyzed
using these methods and parameters are provided herein, e.g., as FIG. 3, FIG. 7, FIG. 11,
FIG. 15, FIG. 19, FIG. 23 and FIG. 27.

5 [00270] Solvation solvents were identified and quantified by TG-IR experiments
uging a TA Instruments Q500™ TGA interfaced with 2 Thermo Nic_élét AEM Fourier
transform IR spectrophotometer. Typically a sample size of about 20-50 mg was
weighed into an aluminum pan and heated to about 200 °C. During the TGA run, the
vapor was transferred to the cell through a heated transfer line. The temperature of both

10 transfer line and the cell were set at about 225 °C. IR spectra were collected every 10-
second repeat time. Volatiles were identified from a search of the Aldrich vapor phase
spectral library and the library match results are presented to show the identified vapor.
[060271] Morphology and particle size analysis of the samples were carried out
using an Olympus microscope. The instrument was calibrated with USP standards. Deg

15 values were determined using the software Image Plus — Material Plus. The Dy value
represents the 90th percentile of the particle size distribution as measured by length; ie.,

90% of the particles have a length of this value or less.

5.12.3. SOLID FORM SCREENING STUDY RESULTS
[00272] Solid forms compﬁsing Compound A which were prepared during the
20 solid form screening studies included Forms A, B, C, D, E, F, G and an amorphous form.
Representative XRPD patterns, DSC plots, TGA plots and DVS plots fof each of Forms
A, B,C,D, E, F and G are provided herein as FIG. 1-FIG. 28.
[00273] Solubility Studies. The approximate solubility of Form B of Compound

A in various solvents at about 25 °C was determined. Results are shown in Table 6.

25  Form B was found to be most soluble in acetone, acetonitrile, methylene chioride,
methyl ethyl ketone and tetrahydrofuran (greater than about 50 mg/mL) followed by
ethyl acetate (about 30.15 mg/mL). Form B was also found to have low solubility in
several solvents including n-butanol, heptane, 2-propanol, toluene and water (less than
about 1 mg/mL).

30 [00274] Solution Evaporation Studies. Results from solution evaporation studies
performed at about 25 °C and about 50 °C are summarized in Table 7.

[00275] Eguilibration Studies. Results from equilibration studies performed at

about 25 °C and about 50 °C are summarized in Table 8.
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Form B B DCM Toluene 1:15 at 25 C Form B 167.99C (multiplet) B Methanol Heptane 1:3 at 50 C
Form B Methanol Water 1:3 at 50C Form B B Methanol Toluene 1:3 at 50C Form C 168.37C

(multiplet) B Tetrahydrofuran Heptane 1:6 at 40 C
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[00276] = Cooling Crystallization Studies. Results from cooling crystallization
studies are summarized in Table 9. Cooling crystallization studies vielded crystalline
material from numerous solvents, including acetone, acetonitrile, n-butyl acetate, ethyl
acetate, methanol, methylene chloride, methyl ethyl ketone (MEK) and tetrahydrofuran

5  (THF). The crystalline materials obtained were typically characterized by XRPD, DSC
and TGA. — -

[00277] Solvent/Anti-Solvent Precipitation Studies. Results from solvent/anti-

solvent precipitation studies are summarized in Table 10. When heptane, water and
toluene were added to Form B in THF solution at about 40 °C, precipitates formed

10 immediately. When heptane, methyl t-butyl ether (MTBE), toluene and water were
added to Form B in acetonitrile solution separately at about 25 °C, either a clear solution
or a mixture formed. Crystalline material from MTBE/acetonitrile, water/acetonitrile
and toluene/acetonitrile was obtained after stirring ovémight. However, no
crystallization occurred for heptane/acetonitrile mixture. When water was added to Form

15 B in methanol solution at about 50 °C, precipitates formed immediately and when
heptane and toluene were added to Form B in methanol solution separately at about 50
°C, either a clear solution or a mixture formed. Crystalline material from
toluene/methanol and heptane/methanol was obtained after stirring overnight. When
toluene was added to Form B in methylene chloride solution at about 25 °C, precipitates

20 formed immediately and when MTBE was added to Form B in methylene chloride
solution at about 25 °C, a clear solution was obtained. Crystalline material from
MTBE/methylene chloride was obtained after stirred overnight. However, no
crystallization occurred when heptane was added to Form B in methylene chloride
solution. When heptane was added to Form B in MEK selution at about 50 °C,

25  precipitates formed immediately and when MTBE and toluene were added to Form B in
MEK solution separately at about 50 °C, clear solutions were obtained. Crystalline
material from MTBE/MEK and toluene/MEK was obtained after stirring overnight.
When heptane was added to Form B in n-buty! acetate solution at about 50 °C,
precipitates formed immediately and when MTBE and toluene were added to Form B in

30 MEK solution separately at about 50 °C, clear solutions were obtained. Crystailine
material from MTBE/n-butyl acetate and toluene/n-butyl acetate was obtained after
stirring overnight. When water and toluene were added to Form B in acetone solution
separately at about 40 °C, precipitates formed immediately and when ethanol and 2-

propanol were added to Form B in acetone solution separately at about 40 °C, clear
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Form B B Tetrahydrofuran Water 1:6 at 40 C Form B B Tetrahydrofuran Toluene 1:6 at 40C Form C
168.64 C (multiplet) *Abbreyiat ons: MEK = methyl ethyl ketone; DCM = dichloromethane (i.e. ,
methylene chloride); MtBE = methyl t-butyl ether WO 2009/120167PCT/US2008/004021 Table 11.
Stability Studié 8B4 Form Test Conditions ("EQ" = equilibrate; "RH" Z¢&l&i0%iitity)
Appearance Analysis by XRPD Form A 40C / 75% RH; 4 weeks White solid

10

15

20

solutions were obtained. Crystalline material from ethanol/acetone and 2-
propanol/acetone were obtained after stirring 0§emight. Crystalline materials obtained
were identified by XRPD, DSC, TGA.

[00278] Stability Studies. Stability study results are summarized in Table 11. The
stabilities of Forms A, B, C and D were studied by exposing the solid samples to the
stress condition of 40 °C / 75% RH for four weeks. Moreover, the stabilitiéé of Forms
A, B, Cand D in different solvents were studied by equilibration in different solvents at
40 °C for four weeks. The slurries then were filtered and dried in the air. Solid samples

obtained from the stability experiments were analyzed by XRPD and DSC.

[00279] Interconversion Studies. Results from interconversion studies are
summarized in Table 12. '

[00280] Compression Studies. Compression tests were performed on Forms A, B,
C, D, E, F and G of Compound A. Each form studied was found to be substantially
physically stable as observed by XRPD analysis. -
[00281] Hygroscopicity Studies. Hygroscopicity (moisture sorptior/desorption)
studies were performed on Forms A, B, C, D, E, F and G. Each of the solid samples
were analyzed by XRPD afier undergoing a full adsorption/desorption cycle in the DVS
system. XRPD results indicated that none of the forms analyzed underwent substantial

solid-state transformation as a result of DVS analysis.

Table 6. Solubility Study on Form B

Secivent System Approximate Solubility
(meg/ml)
Acetone >50
Acetonitrile >50
n-Butanol >0.72
n-Buty!l acetate 9.75
Absolute ethanol 1.38
Ethyl acetate 30.15
Heptane 0.41
Methylene chloride >50
Methyl ethyl ketone >50
Methano] 4.05
Methy! t-buty! ether 1.17
2-Propanol : 0.81
Tetrahydrofuran >50
Toluene (.90
Water (.69
Ethanol:Water {(1:1) 2.86
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Form A Form B 40 C/ 75% RH; 4 weeks White solid Form B Form C 40C / 75% RH; 4 weeks Yellow
solid Form C Form D 40C / 75% RH; 4 weeks White solid Form D Form -A EQ in ethanol at 40 C for

4-weeks- Form-E - Form A EQ in heptane at 40 C for 4 weeks Form A Form A EQ in water at 40 C

for 4 weeks BSHYE/PBHM A EQ in toluene at 40 C for 4 weeks Form C FBFHE52008/004021

Table 7. Selution Evaporation Studies

Starting Solvent System Evaperation XRPD Analysis DSC thermal
Form Temp. (°C) -~ evenis

B Acetone 25 Form B

B Acetenitrile 25 Form B+ Form E | 7728 °C; 151.84°C
B n-Butyl acetate 25 Form B

B Ethyl acetate 25 Form B

B Methylene chloride 25 Form D 93.11°C

-B Methy] ethyl ketone- - 25 - Form B o =

B Tetrahydrofuran 25 Form B

B Ethanol: Water (1:1) 25 Form B

A Acetonitrile 25 Form E 0542 °C{TGA wt.

joss = 3.56 %)

A Methyiene chioride 25 Form D 87.23°C

A Acetone . 50 Fortm B

A Acetonitrile 50 Form B

A n-Butyl acetate 50 Form B

A Ethyl acetate 50 Form B

A Methy! ethyl ketone 50 Form B

A Tetrahydrofuran 50 Form B

A Ethanol:Water {1:1) 50 Form B

Table 8. Equilibration Studies

Starting Solvent System Equilib. XRPD DSC Thermal Events

Form Temp. °C | Analysis
B n-Butanol 25 Form B
B n-Butyl acetate 25 Form B
B Ethano] 25 Form B
B Ethyl acetate 25 Form B
B Heptane 25 Form B
B Methanol 25 Form B
B Methyl t-butyl ether 25 Form B
B 2-Propanol 25 Form B
B Toluene 25 Form C . 159.31 °C
B Toluene (evap. at 60 °C) 25 Form C Broad multiplet
B Toluene:Acetone (9:1) (evap. at 100 °C) 25 Form C | Broad multiplet (TGA wt. loss

= 5.90%)
B Water 235 Form B
B Water (50 days) 25 Form B
A Ethanol 25 Form F 145.06 °C (multiplet)
A Heptane 25 Form A
A Ethyl acetate 25 Form G 108.96 °C
A Water 25 Form A
A Toluene 25 Form C 170.18 °C {TGA wt. loss =
5.86%)
A Toluene {evap, at 60 °C) 25 Form C 167.84 °C
A Toluene:Acetone (9:1) (evap, at 100 °C) 25 Form C Broad multiplet
A Acetone:Ethanol (1:1) 25 Form B 154.00 °C (main)
A Ethanol:Water {1;1) 25 Form F 145,22 °C
A n-Butanol 50 Form B
A n-Butyl acetate ‘ 50 Form B
A Ethanol 50 Fortm B
A Heptane 50 Form B
A Methanol 50 Form B
5 (Continued)
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EQ in ethanol at 40 C for 4 weeks Form B Form B EQ in heptane at 40 C for 4 weeks Form B Form B
EQ in water at 40 C for 4 weeks Form B Form B EQ in toluene at 40 C for 4 weeks Form B Form C
EQ in ethanol at 40 C for 4 weeks Form C Form C EQ in heptane at 40 C for 4 weeks Form C Form
C EQ in wateWVat 4 E26d¢74 weeks Form C Form C EQ in toluene at 40 CHEFASReesiig4021

(Continued) Table 8. Equilibration Studies

Starting Selvent System Equilib. XRPD DSC Thermal Events
Form Temp. °C | Analysis
A Methyl t-buty! ether 50 Form B
A 2-Propanol 50 Form B
A Toluene 50 Form C 165.30 °C {multiplet)
A Water 50 Form B
A Ethanol:Water (1:1) 50 Form B
Table 9. Cooling Crystallization Studies
Starting Solvent System Analysis by XRPD DSC Thermal Events
Form
B Acetone Form E
B Acetonitrile Form E 9542 °C
B n-Butyl acetate Form B
B Ethyl acetate Form B
B Methylene Chloride Form D 100.90 °C
B Methanol Form B
B Methyi ethyl ketone Form B
B THF Form H

Table 10. Solvent/Anti-Solvent Precipitation Studies

Starting Solvent* Anti- Ratio (Solvent: | Analysis by DSC Thermal
Form Solvent* Antisolvent) & XRPD Events
Temp.
B Acetone Ethanol 1:8 at 40 °C Form B
B Acetone 2-Propanol 1:10 at 40 °C Form B
B Acetone Water 1:4at40°C Form B
B Acetone Toluene 1:10 at 40 °C Form C 167.57 °C (broad)
B Acetonitrile Heptane 1:8 at 25 °C Form B
B Acetonitrile MtBE 1:8 at 25 °C Form B
B Acetonitrile Water 1:6 at 25 °C Form B
B Acetonitrile Toliene 1:8 at 50 °C Form C 167.97 °C
B Methyl ethyl Heptane 1:3 at 50 °C Form B
ketone
B MEK MIBE 1:4 at 50 °C Form B
B MEK Toluene 1:3 at 50 °C Form C 168.22 °C
B n-Butyl acetate Heptane 1:4 ai 50 °C Form B
B n-Butyl acetate MiBE 1:4 at 50 °C Form B
B n-Butyl acetate Toluene 1:4 at 50 °C Form B
B DCM Heptane 1:8 at 25 °C FormE+B | 89.65°C; 149.81 °C
B DCM MtBE l:15at25°C Form B
B DCM Toluene 1:15at25°C Form B 167.99 °C (multiplet)
B Methanol Heptane 1:3 at 50 °C Form B
B Methanol Water 1:3at 50 °C Form B
B Methanol Tolugne 1:3 at 50 °C ‘Form C 168.37 °C (multiplet)
B Tetrahydrofuran Heptane 1:6 at 40 °C Form B
B Tetrahydrofuran Water 1:6 at 40 °C Form B
B Tetrahydrofuran . Toluene 1:6 at 40 °C Form C 168.64 °C (multiplet)

*Abbreviations: MEK = methyl ethy! ketone; DCM = dichloromethane (i e., methylene chloride); MtBE =
methy! t-butyl ether
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Form C Form D EQ in ethanol at 40 C for 4 weeks Form B Form D EQ in heptane at 40 C for 4 weeks
Form B Form D EQ in water at 40 C for 4 weeks Form B Form D EQ in toluene at 40 C for 4 weeks
Form C Table 12. Interconversion Studies Starting Form Test Conditions ("EQ" = equilibrate) Analysis
by XRPD MixiiteBEdits A, B, C, D, E, F and G EQ in acetone:ethanol AT ABP¥HEb M B + C + F
Form A EQ in acetone:ethanol (1:1) at 25C Form B

Table 11. Stability Studies

Starting Test Conditions Appearance Analysis by
Form (“EQ” = equilibrate; XRPD
“RH™ = relative humidity)
Form A 40 °C/ 75% RH; 4 weeks White solid Form A
Form B 40 °C /[ 75% RH; 4 weeks White solid Form B
Form C 40 °C [/ 75% RH; 4 weeks Yellow solid Form C
Form D 46 °C /7 75% RH; 4 weeks White solid Form D
DR -Form.A EQ in-cthanol at 40-°C-for 4-weeks - - FormF
Form A EQ in heptane at 40 °C for 4 weeks Form A
Form A EQ in water at 40 °C for 4 weeks Form A
Form A EQ in toluene at 40 °C for 4 weeks Form C
Form B EQ) in ethanol at 40 °C for 4 weeks Form B
Form B EQ in heptane at 40 °C for 4 weeks Form B
Form B EQ in water at 40 °C for 4 weeks Form B
Form B EQ in toluene at 40 °C for 4 weeks Form B
Form C EQ in ethanol at 40 °C for 4 weeks Form C
Form C EQ in heptane at 40 °C for 4 weeks Form C
Form C EQ in water at 40 °C for 4 weeks Form C
Form C EQ in toluene at 40 °C for 4 weeks Form C
Form D EQ in ethanol at 40 °C for 4 weeks Form B
Form D EQ in heptane at 40 °C for 4 weeks Form B
Form D EQ in water at 40 °C for 4 weeks Form B
Form D EQ in toluene at 40 °C for 4 weeks Form C
Table 12. Interconversien Studies
Starting Form Test Conditions Analysis by XRPD
(“EQ" = equilibrate)
Mixture of Forms A, B, C, D, E(Q} in acetone:ethanol {1:1) at 25 °C FormB+C+F
E.Fand G
Form A EQ in acetone:ethano] (1:1) at 25 °C Form B
Form C EQ in acetone:ethanol (1:1) at 25 °C Form C
Form D EQ in acetone:ethano! (1:1) at 23 °C Form B
FormE EQ in acetone:ethanol (1:1) at 25 °C Form B
Form F EQ in acetone:ethanod (1:[}at25 °C Form F
Form G EQ) in acetone:ethanol (1:1) at 25 °C Form B
5 5.13. EXAMPLE 13: 200 MG DOSAGE CAPSULE
[00282] Table 13 illustrates a batch formulation and single dosage formulation for

a single dose unit containing 200 mg of a solid form comprising Compound A, i.e., about

40 percent by weight, in a size #0 capsule.

10 Table 13. Formuiation for 200 mg capsule

Material Percent By Weight Quantity (mg/tablet) Quantity (kg/batch}
Compound A 40.0% 200 mg 16.80 kg
Pregelatinized Com 9.5% 297.5 mg 245% kg

Starch, NF3

Magnesium Stearate 0.5% 2.5mg 0.2t kg

Total 106.0% 500 mg 42.00 kg
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Form C EQ in acetone:ethanol (I:1) at 25 C Form C Form D EQ in acetone:ethanol (I:1) at 25 C Form
B Form E EQ in acetone:ethanol (I:1) at 25 C Form B Form F EQ in acetone:ethanol (1:1) at 25 C
Form F Form G EQ in acetone:ethanol (I:1) at 25 C Form B 55.13. EXAMPLE 13: 200 MG DOSAGE
CAPSULE [0Y28%¥E81€™ 3 illustrates a batch formulation and single dosBGE Y88 for a single
dose unit containing 200 mg of a solid form comprising Compound A, i.e., about 40 percent by weight,

in a size #0 ¢apzse. 10 TablepiskeRotimulntion kir2RQIPRESHISUR Majaraldmpemdy Weight
Quantiy (ma/iableh Quantty (kgbatch) COTPRUY AA2.05.209, 118 K20 kG, igggiatnized Cor
Mixer with a baffle insert and blended for 15 minutes. The magnesium stearate is passed
through a 210 pum screen and is added to the Diffusion Mixer, The blend is then
5  encapsulated in a size #0 capsule, 500 mg per capsule (8400 capsule batch size) using a

Dosator ty;:ie' ca]:iéule ﬁllmg machine.

5.14. EXAMPLE 14: 100 MG ORAL DOSAGE FORM

[00284] Table 14 illustrates a batch formulation and a single dose unit formulation

containing 100 mg of a solid form comprising Compound A.

10
Table 14. Formulation for 160 mg tablet
Material Percent by Weight | Quantity (mg/tablet) Quantity (kg/batch)
Compound A 40% 100.00 20.00
Microcrystaliine 53.5% 133,75 26.75
Cellulose, NF
Pluronic F-68 Surfactant | 4.0% 10.60 2.60
Croscarmellose Sodium 2.0% 5.00 1.00
Type A, NF
Magnesium Stearate, NF | 0.5% 1.25 025
Total 100.0% 250,00 mg 50.00 kg
[00285] The microcrystalline cellulose, croscarmeliose sodium, and Compound A

components are passed through a #30 mesh screen (about 430y to about 655u). The

15 Pluronic F-68® (manufactured by JRH Biosciences, Inc. of Lenexa, KS) surfactant is
passed through a #20 mesh screen (about 457 to about 1041p). The Pluronic F-68®
surfactant and 0.5 kgs of croscarmellose sodium are loaded into a 16 gt. twin shell
tumble blender and are mixed for about 5 minutes. The mix is then transferred to a 3
cubic foot twin shell tumble blender where the microcrystalline cellulose is added and

20  blended for about 5 minutes. The solid form comprising Compound A is added and
blended for an additional 25 minutes. This pre-blend is passed through a roller
compactor with a hammer mill attached at the discharge of the rolier compactor and
moved back to the tumble blender. The remaining croscarmellose sodium and
magnesium stearate is added to the tumble bilender and blended for about 3 minutes. The

25 final mixture is compressed on a rotary tablet press with 250 mg per tablet (200,000
tablet batch size).
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297.5 mg 24.99 kg Magnesium Stearate 0.5% 2.5 mg 0.21 kg Total 100.0% 500 mg 42.00 kg WO
2009/120167PCT/US2008/004021 [00283]The pregelatinized corn starch (SPRESSTm B-820) and
Compound A components are passed through a 710 pm screen and then are loaded into a Diffusion
Mixer with a B4#fEG#E&HEnd blended for 15 minutes. The magnesium steBfatE$3pHEEH through a
210 pm screen and is added to the Diffusion Mixer. The blend is then 5encapsulated in a size #0

capsule, 500g0gg8gr capswei(84Q0:crpsuleHagtsh SZa HbHI/Ath rfPSARY (hsaarsle filling
machine. 5.14. EXAMPLE 14; 100 MG ORA RM 284]Tab|e 14 illustrates a batch
formulation &HPR RIS db%lﬂh?taﬁr‘?ﬁm&?o{ﬁ rﬁ&ﬁﬁ?ﬁéﬁ%@ ?ﬁtg[%‘f YA FORREED ASrising
Compound Anddlﬁc&bkﬁli&a&%ﬁhﬁéﬂ@ﬁtmwébm@n@ﬁiﬁhmteﬂ&k Redcespoyf\Weightisantity
(mg/tablet) (%u%nytxye&kg/&atcmn%qr‘gggﬁ Hl%c'iaitﬁ:%?o%so ac.)reo f(z)lso mtended to fall within the scope of

5  the appended claims.
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Microcrystalline Cellulose, NF 53.5% 13335 26.75 Pluronic F-68 Surfactant 4.0% 10.00 2.00
Croscarmellose Sodium Type A, NF 2.0% 5.00 1.00 Magnesium Stearate, NF 0.5% 1.25 0.25 Total
100.0% 250.00 mg 50.00 kg [00285]The microcrystalline cellulose, croscarmellose sodium, and
Compound A components are passed through a #30 mesh screen (about 430p to about 655)1). The
15Pluronic F-68tirimmnufactured by JRH Biosciences, Inc. of Lenexa, KS) surfactant is passed
through a #20 mesh screen (about 457p to about 1041p). The Pluronic F-688 surfactant and 0.5 kgs of
croscarmellose sodium are loaded into a 16 gt. twin shell tumble blender and are mixed for about 5
minutes. The mix 4s ¥hon Bansfedréarod heabicfootdwiFshalituthible blender where the
microcrystalline cellulose is added and 20 blended for about 5 minutes. The solid form comprising
Compound A is added and blended for,an additional 25 minutes. This pre-blend is passed through a
roller compactor with a hammer mifi attached at the discharge of the roller compactor and moved back
to the tumble blender. The rema roéparmellose sodium and magnesium stearate is added to the
tumble blender and blended for.abg#t 3 mifiutes. The 25final mixture is compressed on a rotary tablet

press with 250 mg per 00,400
A Y
T el "\so

which is enantiomerically pure, and which has an X-ray powder diffraction pattern

comprising peaks at about 10.1, 13.5, 20.7, and 26.9 degrees 26.

2. The crystal form of claim 1, which has an X-ray powder diffraction pattern further
comprising peaks at about 12.4, 15.7, 18.1, and 24.7 degrees 28.

3. The crystal form of claim 2, which has an X-ray powder diffraction pattern further
comprising peaks at about 16.3, 22.5,26.2, and 29.1 degrees 28.

4. The crystal form of claim 1, which has an X-ray powder diffraction pattern
matching the pattern depicted in FIG. 5,

5. A Form B crystal form of the compound of Formula (I):

CHg,

which is enantiomerically pure, and which has a differential scanning calorimetry plot

comprising an endothermic event with an onset temperature of about 154° C.
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tablet batch size). WO 2009/120167PCT/US2008/004021 [00286)While the invention has been
described with respect to the particular embodiments, it will be apparent to those skilled in the art that
various changes and modifications may be made without departing from the spirit and scope of the
invention as defined in the claims. Such modifications are also intended to fall within the scope of 5the
. appended clainfs. T&taimstal. HfEorod Blorysial ¥dwhohihe: obifipsurial ciFormglaafdrim @whikti is

enantiomericall e hich.h n_X= owder diffraction pattern comprising peaks at about
10.1, 13.5, 20.7, gﬁ@&%%%ﬁig'ﬁé‘gg%ag égé)'rystal form of claim 1, which has an X-ray powder
diffraction pattern further comprising peaks at about 12.4, 15.7, 18.1, and 24.7 degrees 20. 3. The
crystal form of ¢laim. 2, whi ;1 s an X-f, der.diffraction pattern further comprising peaks at
about 16.3, 22.?; 2’@%&2’#&% 9?%%%%%55 B, ‘%ﬁé’hcrls%?af‘fé%%m&?% o 1\ el S’f"rgy powder
diffraction pattesnmpatchgrtespatiend depibtedehn i G5y iEnA fFoethBurybtait fofrh @ fshdagmpound
of Formula (1): ich is enantiomerically pure, and which has a differential scanning calorimetry plot
comprising an endothermic event with an onset temperature of about 154C. 6. The crystal form of
claim 5, which has a differential scanning calorimetry plot matching the plot depicted in FIG. 6. 7. The
crystal foim of claim 5, which has ermal gravimetric analysis.plot ¢ Ising a mass loss of less
than about 1%(:\E/£§/'hlft:ﬁr§i ﬁlgas%%q?f?lmozé%ﬁ?n;g gﬁ%eé%ou? T4y %3881.91%8113@5% form of claim 7, wherein
the mass loss is about 0.25%. 9. The crystal form of claim 1, which has a theal gravimetric analysis
plot matching the plot depietedin i, &, 11 The.sstaLiony of caim b which.cxhibits a mass
increase of less than about %0 W?1en subjécted to an increase i relative humi |t§I/J

h

from aboLit 0% to
about 95% relativepnimigitstediih, Flke €rystal form of claim 10, wherein the mass increase is about
0.6%. 12. The crystal form of claim 1, which has a moisture sorption isotherm plot matching the plot
depicted in FIG. 8. 13. The crystal form of claim 1, which is stable upon exposure to about 40 C and
about 75% relafile Thenigtitplfderabotichmwebkshich exhibits a mass increase of less than about 1%

when subjected to an increase in relative humidity from about 0% to about 95%

relative humidity.
11. The crystal form of claim 10, wherein the mass increase is about 0.6%.

12. The crystal form of claim 1, which has a moisture sorption isotherm plot matching

the plot depicted in FIG. 8.

13. The crystal form of claim 1, which is stable upon exposure to about 40° C and

about 75% relative humidity for about 4 weeks.
14. The crystal form of any one of claims 1 and 2 to 13, which is substantially pure.

I5. A solid pharmaceutical composition comprising the crystal form of any one of

claims 1 and 2 to 13.

16.  Use of the crystal form according to any one of claims 1 to 14 in the
manufacture of a medicament for treating a disease selected from the group consisting
of viral diseases, genetic diseases, inflammatory diseases, allergic diseases, heart

disease, cancer and autoimmune diseases.
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14. The crystal foim of any one of claims 1 and 2 to 13, which is substantially pure. 15. A solid
pharmaceutical composition comprising the crystal form of any one of claims 1 and 2 to 13. 16. Use of
the crystal fonu according to any one of claims 1 to 14 in the manufacture of a medicament for treating
a disease selected from the group consisting of viral diseases, genetic diseases, inflammatory
diseases, allergié.dis@asescheartailisdasevicanioshanbeustohvaeoedibeasts: orbip Hoasusmef claim
L6, wherein the disefe [ SRIRCIeAIAMe dloup. Fonsietng ol HIY: epallie, adul ispratory

distress syndrome; ohe-rgsorpfion Iseases; chronic o Stidctiv

pulmonary inflarhmatorybdisezses pdbnoatitisdistammatonyi skinl tiseaseindlapia dennatitissgystic
fibrosis; septic shock;.sepsis; endatoxic, shock; hemodynamic shock; sepsis syndrome; post ischemic
reperfusion inj u%rlj)%%agrf?lsﬁgl Ré?%g%%%gfs%kﬁ%%g %asaﬁlsggospg? ?gﬁ?‘}é‘%éﬁ 5?5&535&??6?1 iesituse aft versus
host disease; astpsimmudetdiseasieyaie hmatdich spon dsifis; asdritic conditiors; gsieaparasis; Crohn's
disease; ulceratrié/ee‘{cﬁglsilt(i)sff inflammatory-bowel disease, gu{ti‘gl .sclerosis; S?ﬁt_emic upus .
erythematosus: erythema nodosum leprosunt ?E?\?ﬂsfnff proys ISEARSH SRS g8kt Shd
hyperoxic alvedterhiding .gb8. Tasussbaot claimst7 authdreinaghitieasenditonsaie deumaieid arthritis
or OSteoarthritisar%%‘Ihc% %J(ﬁgocg glgjsrtrgolemvgpseréinﬁ:an%er is selected from the gr,ogp consisting of
cancer of the héad. thyrold, neck, ya. skin. Motth. throat Esophagas' e et hdRL BBEY Bone
marrow, lung, codere] sigrasid mattiphe, sfemsichsypostatéupieasttinrasiesykidnayctiverodangreas,
brain, intestine,; heart a(aﬁﬁﬁ,ﬁqgcr%tgn?gﬁg lissue, lymph nodes, %(glart, and c?m inations thereof.
20. The use of CTanT T8, Whetem cancer e Aatet SaRas fia GHoup S OrBREAY srivuftigR Hyeloma,
malignant melanoma, malignant glioma, leukemia and solid tumors. 21. The use of claim 16, wherein
the heart diseasg is sglected from the group consisting. of congestive heayt failure, cardiomyopathy,
pulmonary ede?n%a, en 8t8§?n?n%r§%%dgggp}§%e§ﬁgcﬁfgﬁéﬁfe i 1’%%??&%‘1%%8}‘%’&?819& # rejection,
and myocardialdstfaasttontis22. The use of claim 16, wherein the disease is selected from the group
consisting of psoriasis; psoriatic arthritis; rheumatoid arthritis; chronic cutaneous sarcoid; giant cell
arteritis; Parkinson's; prurigo nodularis; lichen planus; complex apthosis; Behcet's disease; lupus;
hepatitis; uveiti$ 9Sjoghenisalistesendepredsiom (nudiig seined éprassionkdniesstitiatiaysitis;
vulvodynia; prostatitis; osteoarthritis; diffuse large B cell lymphoma; polymysoitis; dermatomyositis;
inclusiuon bodyggrﬁlflggl ﬁ%ﬁ%@% ggsjt%cgg;tﬁﬁ%%;g?r‘ﬁeérss%ﬁlal%c?/gﬁisﬁlﬁ%%agfﬁgww%ﬁ'f SEme,
radiculopathy; &ebgybasimeugawgtengscrinn 28gifibal phatmaceuticahcoropasiiereafictaimds, wherein

the pharmaceu iﬁﬁ}le orﬂggrsition comp%ses about. 10 mqg to %Qrout Oog@%d the c%stal Ttorm 24. The

pharmaceutical compiosition ot clain 23. Whé?eﬁ#lﬁ?é% Armacsutical Compostd i EBifp Yohabout 10

mg to about 1000dks.dfethe enystatfoimaticB tHdreofharmaceutical composition of claim 15, wherein the
pharmaceutical composition is in capsule form. 26. The pharmaceutical composition of claim 25,
wherein the capsule contains about 10 mg of the crystal form. 27. The pharmaceutical composition of
claim 25, wheréif thd eapseleicdatminksabdurdd mgwef theselystal fosm. (128gthe pbasitageutical

composition ofgﬁq’r A rein the sule contains about 25 of the crystal form., 29, The
pharmaceutical cor{#)posm nﬁc))lf‘gallrl}lag%?av{/l er?ee?ﬂﬂrél%aﬁnsalﬁgn %ﬂ%ﬁ%%%o%t@ﬁ%ag 8?%5(% stal form.

30. The pharma&esatical composition of claim 15, wherein the pharmaceutical composition is in tablet
form. 31. The pharmaceutical composition of claim 30, wherein the tablet contains about 10 mg of the
crystal form. 32. The pharmaceutical composition of claim 30, wherein the tablet contains about 20
mg of the crystaifoinrTh@3usFhvd shairmabe Wizt tigobition difelaimis3teladied efrothetliabesgontains

about 25 mg Ofctgl?sﬁf %Iff% Q aceutical composition of claim 30, wherein the tablet
contains about 50 r‘%g%gé the c%gtsa f%%imf%%ﬁ\’l%’ecgé e r%%lﬁgr%%P}Eﬁreypeﬁlglﬁlrﬁag%‘g?lt%fn'
composition actsdiieftoeenticoskogkclamms 1viral amg @284t thardanulhatu® obpetedjcamdent for
treating psoria%oggd};@%yﬁgtgnqlaim 35, wherein the crystal form is prepared to be administered in

22.  Theuse of claim 16, wherein the disease is selected from the group consisting
of psoriasis; psoriatic arthritis; rheumatoid arthritis; chronic cutaneous sarcoid; giant
cell arteritis; Parkinson's; prurigo nodularis; lichen planus; complex apthosis; Behcet's
disease; lupus; hepatitis; uveitis; Sjogren's disease; depression (including major

depression); interstitial cystitis; vulvodynia; prostatitis; osteoarthritis; diffuse large B
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an amount of about 20 mg twice daily to a patient having moderate to severe psoriasis. 37. The use of
claim 35, wherein the patient achieves > 50% reduction in Psoriasis Area and Severity Index score
compared to baseline. 38. The use of claim 35, wherein the psoriasis is moderate to severe
plaque-type psoriasis. 39. The use of claim 37, wherein the patient achieves about 75% rgduction in
Psoriasis Area &#d Savelignin dwseniel dontsaredon seingcligiuThebody of piaifs 3Zwierein the
Ea“elr_‘t achieve3 ahouk 2016 rediuclipnin BIQHISIS,AEARNC REYRIBLEX SEEmSRMRATed b

aseline.

pyoderma gangrenosum.

23. The pharmaceutical composition of claim 15, wherein the pharmaceutical

composition comprises about 10 mg to about 200 mg of the crystal form.

24, The pharmaceutical composition of claim 23, wherein the pharmaceutical

composition comprises about 10 mg to about 100 mg of the crystal form.

25.  The pharmaceutical composition of claim 15, wherein the pharmaceutical

composition is in capsule form.

26.  The pharmaceutical composition of claim 25, wherein the capsule contains

about 10 mg of the crystal form.

27.  The pharmaceutical composition of claim 25, wherein the capsule contains

about 20 mg of the crystal form.

28.  The pharmaceutical composition of claim 25, wherein the capsule contains

about 25 mg of the crystal form.

29.  The pharmaceutical composition of claim 25, wherein the capsule contains

about 50 mg of the crystal form.

30.  The pharmaceutical composition of claim 15, wherein the pharmaceutical

composition is in tablet form.

31.  The pharmaceutical composition of claim 30, wherein the tablet contains about

10 mg of the crystal form.

32.  The pharmaceutical composition of claim 30, wherein the tablet contains about

20 mg of the crystal form.

33.  The pharmaceutical composition of claim 30, wherein the tablet contains about

25 mg of the crystal form.
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34.  The pharmaceutical composition of claim 30, wherein the tablet contains about

50 mg of the crystal form.

35. Use of the crystal from or the pharmaceutical composition according to any
one of claims 1-17 and 22-34 in the manufacture of a medicament for treating

psoriasis.

36.  Theuse of claim 35, wherein the crystal form is prepared to be administered in
an amount of about 20 mg twice daily to a patient having moderate to severe

psoriasis.

37. Theuse of claim 35, wherein the patient achieves > 50% reduction in Psoriasis

Area and Severity Index score compared to baseline,

38. The use of claim 35, wherein the psoriasis is moderate to severe plaque-type
psoriasis.
39. The use of claim 37, wherein the patient achieves about 75% reduction in

Psoriasis Area and Severity Index score compared to baseline.

40. The use of claim 37, wherein the patient achieves about 90% reduction in

Psoriasis Area and Severity Index score compared to baseline,
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