WD 2012/ 009336PCT/ US2011/ 043680 ROM DEPSI N SOLI D FORMS AND USES THEREOF
[0001] This application clains priority to U S. Provisional Application No.
61/ 363, 5AR0 2hidoea33dul y 12, 2010, which is incorporated Rreraseai/ oneso
reference in its entirety. FIELD [0002] Provided herein are solid forns of
rom depsin and conpositions conprising these fornms. In sone enbodi nents,
provi ded are pol ynorphic forns of rom depsin. In sonme enbodi nents, provided
are solvate fornms gf ! i i i ded i s anor phous
rom depsin. Al so p%&mﬁgﬁg S@elfméﬁiﬁ(g?gﬁig gﬁ%ﬁg%ﬁor ms and
conpositions. BACKGROUND [ 0003] Rom depsin is a natural product which was

i sol ated from Chronobacterium vi gl aceum by Fujisawa Pharmaceutical s. See
Publ i sH880apandbis appkietion Alsims paetityio Hep- Proyisigoa))Apligaion Nad I/p63.58,t ent
4,977, 1584 Jﬁl?%%%l@e&fﬁfm% in® oga?&pher%?mbfief%h&nn'it% e?glcegy‘por at _ed herein
by reference: Various preparations and purifications of rom depsin are
described in PCT Publication WD 02/20817, which is incorporated herein by

r ef er ence. [lﬁgﬁﬂlt is a bicyclic peptide consisting of four am no acid
resi dues (D- ifhe, D cysteine, dehydrobutyrine, and L-valine) and a novel
aci d (JobyAr OXYPFGVWd%FEi@af&'soﬁglPéIﬁﬁQJf?Olﬁf&!eﬁgin a&’ﬁ&rﬁﬁ&@t‘i&s'c@n@riﬁtﬁgs' peptide
whi ch contains both am de and ester bonds. In addition to the production of
C. vi olthessdonnus Imgpnieemeotdimtitsmrovided aspolymaahicdbwes deopidspsine dn byme

synt het | r sem -synthetic means. e total nt hesi f rom depsin
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rom depsin is shown bel ow and referred to hereinafter as "Conmpound |I": ,-0
CH HCH,cogipaMtipis.H- - WO 2012/ 009336PCT/ US2011/ 043680 [ 0005] Conpound | has
been shown to have anti-m crobial, immunosuppressive, and anti-tunor
activities. Conpound | is approved in the U S. for treatnent of cutaneous
T-cel | | ympBa@KGROUNBNd peripheral T-cell |ynmphoma (PTCL), and is
currently being tested, for exanple, for use.in treating patients with

ot her Haﬁ%élm ogRemdapgin; iy a aierad rqducyvhich Mas rodated, Bo@ el owpeagergiy sol i d
tunors ( : : L . SO -ON ¢ ght to
ot by ey B AR R P i hes i ond bl TS

t ubul i (19E9aERYL amd)l].SpPaentsh 9, I3éwisswddadcsmber 1 1, 189 ead! ofpwieih iof a new

o252 o L SAIeST b aptes, Mokl Lm et ol Experlmental, Cell, oo
more clRs&fRddh PoTSH@NEatdRavel 01/2089, (HAGR incdPMERerein by reference.
[0004] It is a bicyclic peptide consisting of four amino acid residues (D-valine, D-
cysteine, dehydrobutyrine, and L-valine) and a novel acid (3-hydroxy-7-mercapto-4-
heptenoic acid). Romidepsin is a depsipeptide which contains both amide and ester bonds.
In addition to the production of C. violaceum using fermentation, romidepsin can also be
prepared by synthetic or semi-synthetic means. The total synthesis of romidepsin reported by
Kahn et al. (J. Am. Chem. Soc. 118:7237-7238, 1996) involves 14 steps and yields
romidepsin in 18% overall yield. The structure of romidepsin is shown below and referred to

hereinafter as “Compound I"’:

Compound 1



[ 0006] I n one aspect, provided herein are solid forns of Conpound 1.

[ 0007] I n sonme enbodi nents, provided herein is a nethod of preparation of
crystal | iwe 2bvaepi360f Conpound | and its characterizati @eT/USQQ08}3680 some
enbodi nents, provided herein is a nethod of preparation of crystalline form
D of Conpound | and its characterization. [0009]1n sone enbodi nents,
provided herein is a nethod of preparation of crystalline formE of

Conpou r{6005] and Cpmpotmat hbasdreen shavonto Hago 20§ nricrobrab iembodsunprtssivemndvi ded

her ei i f f d d
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characterl zation. [0012]1n sone enbodi nents, provided herein is a met hod of
pr epar 01 anle des/aean PesmgRetignts vath qﬂwﬁl@aﬁwlcpg% analiggandisr(a€t eri zat i on.

[0013]I r e f tian of
cryst aI fmgoét)?g%@psgﬁ%gwpg&gdg ? Fds a?aélg?%i&{z}:g%ng Cal?{egcﬁ Tlllrt]?some
enmbodi rthdsutghx tqoacmbydedcthetyeihhlbntmgaddaeéttnl@@bs@ ghhsparcalch@nylade, mibyBit al | i ne form
K of Coppound and its characteriza |on 0015] In sonme enhodi nents,
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SUMMARY
[0006] In one aspect, provided herein are solid forms of Compound 1.
[0007] In some embodiments, provided herein is a method of preparation of crystalline

form C of Compound I and its characterization.

[0008] In some embodiments, provided herein is a method of preparation of crystalline
form D of Compound I and its characterization.

[0009] In some embodiments, provided herein is a method of preparation of crystalline
form E of Compound I and its characterization.

[0010] In some embodiments, provided herein is a method of preparation of crystalline
form H of Compound I and its characterization.

[0011] In some embodiments, provided herein is a method of preparation of crystalline
form F of Compound I and its characterization.

[0012] In some embodiments, provided herein is a method of preparation of crystalline
form I of Compound I and its characterization.

[0013] In some embodiments, provided herein is a method of preparation of crystalline
form J of Compound I and its characterization.

[0014] In some embodiments, provided herein is a method of preparation of crystalline
form K of Compound I and its characterization.

[0015] In some embodiments, provided herein is a method of preparation of crystalline
form L of Compound I and its characterization.

[0016] In some embodiments, provided herein is a method of preparation of crystalline

form N of Compound I and its characterization.



[0017] I n sone enbodi nents, provided herein is a nethod of preparation of
anor phous Conpound | and its characterization. [0018]In sonme enbodi nents,
Conmpound WO 2arh0si3bi d forns thereof, are used for the preparsatilomcsd
pharmaceutical conpositions. In sonme enbodi nents, provided are conpositions
and fornmul ations (e.g., pharmaceutical conpositions and fornul ations)

conpri 0B Isol i & ssrnembidimentpduadded hiromusp methpdofpeepagaisacf amerheused
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certain odi nents, cancer emat ol ogi cal nalignancy. In certain
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[0022] Figure 1(b) depicts a nolecular structure f Conpound I.
[ 0023] Ficguadegancuitivd dpiceses using XRPDofiod 1, dsspladi frdmis apd comppstiadrissotpdisag r oom

tenperature. [0024] Figure 1(d). tabul ates observe eaks (part i); and
o At 1n L RE hbodtfs ik BRUCR 2 RN KPR SRS {RAGInd 00 2N
1(e) depipldiméntIendAeihoRgE Bt ekt Netkel &, cErRimoMiRtsakcon@isMeGkerhi@926] Fi gur e

1(1) depicts a TGA t hernogram obtai ned for Conmpound I Form C, [0027] Figure
1(g) ddpmebememandithe ke placacrtaim cyiodimpeis. carcempimaiolpgical Malenapgo 9] Fi gur e

1(h) t t F!p It f s present in the FT-1R spectrum of
Figureq%%géf%ﬁﬁggg F%%%%k%?fﬁ)gﬁﬁﬁpg a cal cul ated XRPD for Conpound | Form
C col | 002y at In another aspect, provided herein are methods of electrolyte supplementation

for patients receiving Compound I therapy.

DESCRIPTION OF THE DRAWINGS
[0021] Figure I(a) depicts a representative solution 'HNMR spectrum obtained for
Compound L.
[0022] Figure 1(b) depicts a molecular structure for Compound 1.

[0023] Figure I(c) depicts an XRPD for Compound I Form C collected at room
temperature.

[0024] Figure 1(d) tabulates observed peaks (part 1); and prominent peaks (part ii)
present in the XRPD of Figure 1(c).

[0025] Figure I(e) depicts a DSC thermogram obtained for Compound I Form C.
[0026] Figure 1(f) depicts a TGA thermogram obtained for Compound I Form C.
[0027] Figure 1(g) depicts an FT-IR spectrum obtained for Compound I Form C.
[0028] Figure 1(h) tabulates peak positions of bands present in the FT-IR spectrum of
Figure 1(g).

[0029] Figure 1(i) depicts a calculated XRPD for Compound I Form C collected at

subambient temperature.



sub anbi ent tenperature. WO 2012/009336PCT/ US2011/043680 [0030] Figure 1(j)
depicts theoretical observed peaks (part i); and representative peaks (part
i) presew0 20re/qobss6 XRPD of Figure 1(i. [0031] Fi gure 1(kpcaaseet®43m80 ORTEP
drawi ng of Conpound I, Form C, water nolecul es not shown. [0032] Figure 1(1)
depi cts a packing di agram of Conpound I, Form C vi ewed down the

cryst al lﬂ%fﬁ aphi ﬁgwa% 325 defjige §Bprtigalrabsanyeagd Pepkp i(Rarsl) sanddericsrptadivagedlis of
Compou . SV %&gﬁ) rystall ographic b axis. [0034] Fi gure
1(n) dgg?ljé%%&%%}éc ?ﬁrelg m%?g?ﬁ% 9E‘?o:'rrpound |, Form C viewed down the

cryst al[podr|aphi Eiguraxyl.depidf33n]GRYEP draling of @bmbadiesl, Fosh (0, onasdr par anet er s
and estimated standard deviations for Conpound |, Form C. [0036] Figure | (p)
t abul atBlCHIFNY S8 hces (Angstroms) for Conpound |, Form C. [0037]Figure

1(q) t tes : Iy, . PR8] frl.gur e
2(a) dgg?%zte}s an%ﬁq O?&ﬁ&%%ﬁ%ﬁ%&g&%& D co ectdelc’JIF!)e;I{‘i)ili ?o‘gen\%v%(grrpergﬂteure.
[ 0039] FrgualogP{phjc 4 absil at es observed peaks (part i); and prom nent peaks

bBC ¢ ndPHE am BHREP AL SHS PR PGt o Garhrotnd 1. FoHE € Vi doff ©1 < @
the crystallographic b axis.
[0034] Figure 1(n) depicts a packing diagram of Compound I, Form C viewed down
the crystallographic c axis.
[0035] Figure (o) tabulates positional parameters and estimated standard deviations
for Compound I, Form C.
[0036] Figure 1(p) tabulates bond distances (Angstroms) for Compound I, Form C.
[0037] Figure 1(g) tabulates bond angles (degrees) for Compound I, Form C.
[0038] Figure 2(a) depicts an XRPD for Compound I Form D collected at room
temperature.
[0039] Figure 2(b) tabulates observed peaks (part 1); and prominent peaks (part ii)
present in the XRPD of Figure 2(a).
[0040] Figure 2(c) depicts a DSC thermogram obtained for Compound I Form D.
[0041] Figure 2(d) depicts a TGA thermogram obtained for Compound I Form D.
[0042] Figure 2(e) depicts an FT-IR spectrum obtained for Compound I Form D.
[0043] Figure 2(f) tabulates peak positions of bands present in the FT-IR spectrum of
Figure 2(e).
[0044] Figure 3(a) depicts an XRPD for Compound I Form E collected at room
temperature.
[0045] Figure 3(b) tabulates observed peaks (part 1); and prominent peaks (part ii)
present in the XRPD of Figure 3(a).
[0046] Figure 3(c) depicts a DSC thermogram obtained for Compound I Form E.
[0047] Figure 3(d) depicts a TGA thermogram obtained for Compound I Form E.
[0048] Figure 3(e) depicts an FT-IR spectrum obtained for Compound I Form E.
[0049] Figure 3(f) tabulates peak positions of bands present in the FT-IR spectrum of
Figure 3(e).
[0050] Figure 3(g) depicts an FT-Raman spectrum for Compound I Form E.



[ 0041] Figure 2(d) depicts a TGA thernogram obt ai ned for Conpound |I Form D.
[ 0042] Figure 2(e) depicts an FT-1R spectrum obtai ned for Conpound I Form D.
[ 0043] Fi gwoeo(doy3sbabul at es peak positions of bands pregemtuszer1ohssse-T- | R
spectrum of Figure 2(e). [0044] Figure 3(a) depicts an XRPD for Conpound |
Form E col l ected at roomtenperature. [0045]Figure 3£ b) tabul ates observed

peaks ([B&PH i) ; Figide gflocnistita greamaeq SRPD for Copmeyedl Fpim Errellsgebatof Fi gure
3(a). | Fj depicts a DSC t her nogram obt ai ned for Conpound |
Form E.Sgpéﬁ%@ﬁl%#%@?%@%d) depicts a TGA t her nogram obt ai ned for Conpound I
For m E.[008X)48] FiFggure 3@{ egpicte ficotesicalrotsdrvbRpsqhe ¢partiy) aldtrapresahtdtior peagpound |
Form E. [0049] Fi gur 3&%})} tgbul at es peak positions of bands present in the
FT- I R Spaéil) Digsr 1 ﬁ@ Bk igureddi Fi gure 3(g) depicts an FT- Raman

spectr r COE@H : ?(F?bqg’ 2 43680
[ 0051] IL'—{pg% e 3(h) dggf’%ggﬁggﬁ@ﬁgﬁ%@% or%#&bﬁ%ﬁ{lﬁ Form E col |l ected
at sub [A0Bt]lent Fégureddt) uepicts[a0BSRInEidgagren 3¢ Codepinat b Fohedi etwedbowbh der ved

peaks ( art11 ig%; and r.epresentative peaks (part ii) present in the XRPD of
Fi gure ‘%{ﬁ’ﬁ 0 KX #t'ure 3(j) depicts an ORTEP drawi ng of Conpound |, Form

(Iiw[1 O?ﬁgb?’r}gg : :F?ggg% éﬁ'ﬁ?%ﬁ%@ g%iaéslfiﬁé( Hiagragth 80C &pAdFO PPy B idwedr WA fRe Vi ewed
crystallographic b axis.
[0056] Figure 3(m) depicts a packing diagram of Compound I, Form E viewed down
the crystallographic c axis.
[0057] Figure 3(n) tabulates positional parameters and estimated standard deviations
for Compound I, Form E.
[0058] Figure 3(0) tabulates bond distances (Angstroms) for Compound I, Form E.
[0059] Figure 3(p) tabulates bond angles (degrees) for Compound I, Form E.
[0060] Figure 4(a) depicts an XRPD for Compound I Form H collected at room
temperature.
[0061] Figure 4(b) tabulates observed peaks (part 1); and prominent peaks (part ii)
present in the XRPD of Figure 4(a).
[0062] Figure 4(c) depicts a DSC thermogram obtained for Compound I Form H.
[0063] Figure 4(d)) depicts a TGA thermogram obtained for Compound I Form H.
[0064] Figure 4(e) depicts an FT-IR spectrum obtained for Compound I Form H.
[0065] Figure 4(f) tabulates peak positions of bands present in the FT-IR spectrum of
Figure 4(e).
[0066] Figure 5(a) depicts an XRPD for Compound I Form I collected at room
temperature.
[0067] Figure 5(b) tabulates observed peaks present in the XRPD of Figure 5(a).
[0068] Figure 5(c) depicts a DSC thermogram obtained for Compound I Form 1.
[0069] Figure 5(d) depicts a TGA thermogram obtained for Compound I Form I.
[0070] Figure 5(e) depicts an FT-IR spectrum obtained for Compound I Form 1.
[0071] Figure 5(f) tabulates peak positions of bands present in the FT-IR spectrum of
Figure 5(e).



[ 0055] Figure 3(1) depicts a packing diagram of Conpound I, FormE vi ewed
down the crystallographic b axis. [0056] Figure 3(m depicts a packing

di agram ovoGompoossd |, Form E vi ewed down the crystal |l ogcapisee1043%80 S.

[ 0057] Figure 3(n) tabul ates positional paranmeters and estimated standard
devi ations for Conpound I, FormE. [0058]Figure 3(0) tabulates bond

di stances (Angstrons) for Conpound |, FormE. [0059] Figure 3(p) tabul ates
bond angl es (degrees) for Conpound I, FormE. [0060]Figure 4(a) depicts an
XRPD for Compound I FormH collected at roomtenperature. [0061] Figure 4(b)
t abul at es I vetFippak®) deptsh chidulat@NERI AP i) present in
t he XRPD 0'190‘?? ure %g%f') [8%62] Fi g"ﬁre 4( C??S@g&g@?g&%éé&%ﬁ%dr 2r?ogram

obt ai ned P EIRY1 e orm H. [0063] Fi gure 4(d)) depicts a TGA t her mogr am

obt ai ned fl8873onpdligae ShFdepittsitheofe A6 strv@lyesics 4ifetr)i); AREmESmave bdakh R spect rum

obt ai ned f gﬂ IROY. X'Eﬁbgtﬁ 5] Figure 4(f) tabul ates peak positions

of bands p érge t |r]r&?lﬁ%'a. -1 §ﬁle'%? um of Figure 4(e). [0066] Figure 5(a)

depi cts anlO=PbD  disurn i depiets an GRFER drawing dfdompduraitl, Fopo i chiormfematour e.

[ 0067] Fi gwhewR(b) tabul at es observed peaks present in the XRPD of Figure

5(a). [006 j gure.b5 c%_ epicts DSC t her nogr am obt ai ned for Conpound |
oty 2o drens el e

Forml. [ Fig e packing diqgeam pHeomaggidl Fospt L vieed devsr theonpound |
Form | . crystallographic a axis.
(0076] Figare 5(k) depicts a packing diagram of Compound I, Form I viewed down the
crystallographie b axis.

[0077) Figure 5(1) depicts a packing diagram of Compound 1, Form [ viewed down the
crystallographie ¢ axis. )

[0078] Figure $(m) tabulates positional parameters and estimated standard deviations
for Compound 1, Form L.

[0079] Figure $(n) tabulates bond distances (Angstroms) for Compound I, Form .
[0a50) Figure 5(o) tabulates bond angles (degrees) for Compound I, Form 1.

[0a81)] Figure $(p) depicts an XRPD for Compound I Form L.

{0082] Figure 5(g) tabulates observed peaks present in the XRPD of Figure 5(p).
[6083) Figure 5(r) tabulates prominent peaks present in the XRPD of Figure 5(p}.
[0084] Figure 5(s) depicts an FT-IR spectrum obtained for Compound I Form I,
[0085) Figure 5(1) 1abulates peak positions of bands present in the FT-IR spectrum of
Figure 5(s).

[0086] Figure S(u) depicts Panalytical X-Pert Pro MPD PW3040 data for Compound I
Form I,

[0087] Figure 5(v) depicts a DSC thermogram obtained for Compound 1 Form [.
[0088) Figure 5(w) depicts a DSC thermogram obtained for Compound 1 Form 1.
[0039] Figure 5(x) depicts a TGA thermogram obtained for Compound I Form .
[0090] Figure 5(y) depicts an FT-IR spectrum for Compound I Form I .

[0091] Figure 6(a) depicts an X-ray diffraction pattern overlay of Compound I Form D
and the calculated X-ray diffraction pattern of Compound I Form J.

[0092] Figure 6(b) depicts an ORTEP drawing of the single crystal structure of
Compound I Form J.
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[0070] Figure 5(e) depicts an FT-1R spectrum obtai ned for Conpound |I Form .
[0071] Figure 5(f) tabul ates peak positions of bands present in the FT-IR
spect rumwO 2bigepB65(e). WO 2012/ 009336PCT/ US2011/ 043680T[IRGM2okBegur e 5( g)
depicts a cal culated XRPD for Conpound | Form 1 collected at subanbi ent
tenperature. 100731Fi gure 5(h) depicts theoretical observed peaks (part i);
and representative peaks (part ii) present in the XRF D of Figure 5(g).
[0074] Figure 5(1) depicts an ORTEP draw ng of Conpound I, Form 1,

chl orof orm not shown, [0075]Figure 50 depicts a packing di agram of Conpound

1. Form vi qw:ndowrzg,bes,@;aegicalalcgﬂma{amﬁpg f%a’ﬁrgmﬁ:ﬁqm&fl 9&&%&«? k) depicts

a packi ng di ound I, Form|l viewed down the crystallographic b
axis. | 0077t @?’bbbﬁnéte ?rf epi cts a packi ng di agram of Conpound |, Form |
vi ened dowl0e#e cr YRigurt blapdepieitheotetion iobserved BeaRs.(phrgl)f Md BéoniMent ates
Form 1. [ dﬁﬁg BBl AR XRP R0 FRE*@ond ai st ancee (Angst roms) Tor Compound
|, Form | . [PeRSBO1FiFigurebfg) depictsalpatidngatiagrmmel Congporsl I( Hegrietsyed Hown fonpound
. FormI. c},@gﬁgégﬁh% &iL(Pp) depicts an XRPD for Conpound | Forml.

[0096] Figure 6(f) depicts a packing diagram of Compound I, Form J viewed down the

crystallopraphic b axis.

[0097) Figure 6(g) depicts a packing diagram of Compound [, Form I viewed down the

crystallographic ¢ axis,

[0098) Figure 6(h) tabulates positional parameters and estimated standard deviations

for Compound I, Form J.

[0099] Figure 6(i) tabulates bond distances (Angstroms) for Compound I, Form J.

[00100] Figure 6(j) tabulatcs bond angles (degrees) for Compound I, Form J.

[00101] Figure 6(k) depicts an XRPD for Compound I Form J.

[00102] Figure 6(]) tabulates observed peaks present in the XRPD of Figure 6(k).

[00103]) Figure 6(m) tabulates prominent peaks present in the XRPD of Figure a(k).

[00104] Figure 6(n) depicts an FT-IR spectrum obtained for Compound I Form J.

[00105] Figure 6(o) rabulates peak positions of bands present in the FT-IR spectrum of

Figure 6(n).

[00106] Figure 6(p) depicts Panalytical X-Pert Pro MPD PW3040 data for Compound I

Form I.

{00107] Figure 6(q) depicts a DSC thermogram obtained for Compound 1 Form J.

[00108] Figure 6(r) depicts a TGA thermogram obtained for Compound I Form J.

[00109) Figure 6(s) depicts an FT-IR spectrum for Compound I Form J.

[00110] Figure 7(a) depicts an XRPD for amorphous Compound I collected at room

temperature.

Figure 7(b) depicts a modulated DSC thermogram obtained for amorphous Compound I .

[00111] Figure 7(c) depicts a TGA thermogram obtained for amaorphous Compound [,

[00112) Figure 7(d) depicts an FT-IR spectrum obtained for amorphous Compound I.

[00113) Figure 7(¢) tbulates peak positions of bands present in the FT-IR spectrum of

Figure 7(d).

|00114) Figure 7(f) depicts an FT-Raman spectrum for amorphous Compound 1.
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[ 00821Fi gure S(q) tabul ates observed peaks present in the XRPD of Figure
5(p). [00831Figure 3(r) tabul ates prom nent peaks present in the XRPD of
Fi gure 5(wp.20{2008384Fi gure S(s) depicts an FT-1R spect r urcohitsadinpackor
Compound | Form|I. [O0O0851Fi gure go tabul ates peak positions of bands
present in the FT-IR spectrumof Figure 3(s). [0086]Figure 5(u) depicts
Panal rical X-Pert Pro MPD PWB040 data For Conpound | Form 1. 100871Fi gure
5(v) depicts a DSC thernogram obt ai ned for Conpound | Form 1. [00881Fi gure
5(w) dcpicts a DSC thernogram obt ai ned for Conpound | Form 1. [00891Fi gure

5(x) depi TGhs A0 | MRk [ 00901Fi gure
5(y) depi g?@lgk g@ﬁ[%‘ei(g};%h um ?grﬁbg%%%%%gqﬁ’ For ﬁ‘fﬂheél%%gkdfﬂ gure 6(a)
depi cts arc®egadredi ffracti on pattern overlay of Conmpound I Form D and the

cal cul at edodt16py QHidukré HBf thiilatdIbichled paiks G4 Gromile@f paid (pak3992] Fi gure
6(b) depicts amﬁg draw ng of the single crystal structure of Conpound I
Form J. 6 RS insnprReDefdieerdd®- 91) | Sy EP WO 2012/ 009336PCT/ US2011/ 043680

[ 0093] Fi guoeild( c) Figpé &lrdepice ah XRPBf@CotisRiadiIoFordapound | Form . 1 _
coLect e o0kl SRR RS U SaB aRL2,  reor el
of Fi gure [8f4UP] Figure 8(e) tabulates prominent peaks present in the XRPD of Figure 8(c).
[00120] Figure 8(f) depicts an FT-IR speetrum obtained for Compound I Form K.
[00121) Figure 8(g) tabulates peak positions of bands present in the FT-IR spectrum of
Figure 8(f).
[00122) Figure 8(l) depicts Panalytical X-Pert Pro MPD PW3040 data for Compound I
Form K.
[00123) Figure 8(i) depicts a DSC thermogram obtained for Compound Y Form K.
[00124) Figure 8(]) depicts a DSC thermogram obtained for Compound I Form K.
[00125]  Figure 8(k) depicts a TGA thermogram obtained for Compound I Form K.
[00126] Figure 8(I) depicts data for Compound I Form K.
[00127] Figure 9(a) depicts an XRPD for Compound I Form F.
[00128] Figure 9(b) tabulates observed peaks present in the XRPD of Figure 9(a).
[a0129) Figure 9(c) tabulates prominent peaks present in the XRPD of Figure 9(a).
[00X30] Figure 9(d) depicts an XRPD for Compound I Form F.
[00131) Figure 9(e) abulates observed peaks present in the XRPD of Figure 9(d).
- [00132] Figure 9(f) tabulates prominent peaks present in the XRPD of Figure 9(d).
[00133] Figure %(g) depicts an FT-IR spectrum obtained for Compound I Form F.
[00134] Figure 9(h) ) tabulates peak positions of bands present in the FT-IR spectrum of
Flgure 9g).
[00135] Figure 9(i) depicts Panalytical X-Pert Pro MPD PW3(040 data for Compound [

Form F.

[00136] Figure 9(@) depicts a DSC thermogram obtained for Compound I Form F.
[00137] Figure 9(k} depicts a TGA thermogram obtained for Compound [ Form F.
[00138] Figura 9(1) depicts an FT-IR spectrum tfor Compound I Form F.

[00139] Figure 10(a} depicts an XRPD for Compound I Form L.

[00140] Figure 10(b) tabulates observed peaks present in the XRPD of Figure 10(a).
[00141] Figure 10(c) tabulates prominent peaks present in the XRPD of Figure 10(a).
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10095] Figure 6(e) depicts a packing diagram of Conpound I, FormJ viewed
down the crystall ographic a axis. [0096] Fi gure 609 depicts a packing

di agram ovOQorpoessd |, Form .1 viewed down the crystal |l @graskéia/oseaxi s.

[ 0097] Figure 6(g) depicts a packing diagram of Conpound I, FormJ viewed

down t he crzistal | ographi c c axis. 100981Figure 6(h) tabul ates positional
par amet@0K2Znd Eégured el depists gadd -Besneatiwebtainad foprponaend I Fast iy J.

0099] F;j 6( 0 ' efe t . f , F
5 [ oba8BYET gur SPP YR RPIRES LS hORRGR o AR RS n B FEIRBERE . EOr
S. [ 001 Fgamguoed)6( k) depicts an XRPD for Conpound | FormJ. [00102] Fi gure
6(1) tahul at b d k nt in the XRPD of Fi 6(Kk) .

100103 BBl 6L rre 4060 Hems b neet Beake MISBRE0M Sheforkplrgmmi gur o
6(k), [O}Q4l Figure 6(n) depicts an FT-1R spectrum obtai ned for Conpound
Form J. [00105] Figure 6(0) tabul ates peak positions of bands present in the
FT- 1 R Jf8t4Y um &Tgure dlfge d6fints.a DO 1@6hEgur abtdiag) fod €jpnposndhRaty i cal

X- Pert t)  PWBO t dl1l FE : 0107] Fi 6

Cep ot JONPISEC 1 Fiaitod P bR R R B eSS OHAEY BRI OO0 R g e 6(1)
depi ct §0014FGA th%_ﬂfz?@(iﬁd@p@&& aipest danpdopmmawng 11, Form J. [00109] Figure

6(s) depicts an R spectrum for Conpound | FormJ. [00110] Figure 7(a)
depi ct J08HSKRPDFigure ditw)ptepisss @oXBBDNdr Comppumtt BernalN. r oom

[00149] Figure 11(b) depicts a DSC thermogram obtained for Compound I Form N.
[00150] Figure 11(c) depicts a TGA thermogram obtained for Compound I Form N.
[00151] Figure 12 tabulates a single crystal structure summary for solid forms of

Compound L.

DEFINITIONS
[00152] The terms “treat”, “treating” or “treatment”, as used herein, refer to a method of
alleviating or abrogating a disease and/or its attendant symptoms. The terms “prevent”,
“preventing” or “prevention”, as used herein, refer to a method of barring a subject from
acquiring a disease.
[00153] The term “therapeutically effective amount” refers to that amount of the
compound being administered sufficient to prevent development of or alleviate to some
extent one or more of the symptoms of the condition or disorder being treated.
[00154] The term “subject” is defined herein to include animals such as mammals,
including, but not limited to, primates (e.g., humans), cows, sheep, goats, horses, dogs, cats,
rabbits, rats, mice and the like. In preferred embodiments, the subject is a human.
[00155] The term “pharmaceutically acceptable salts” is meant to include salts of active
compounds which are prepared with relatively nontoxic acids. Acid addition salts can be
obtained by contacting the neutral form of such compounds with a sufficient amount of the
desired acid, either neat or in a suitable inert solvent. Examples of pharmaceutically
acceptable acid addition salts include those derived from inorganic acids like hydrochloric,
hydrobromic, nitric, carbonic, monohydrogencarbonic, phosphoric,
monohydrogenphosphoric, dihydrogenphosphoric, sulfuric, monohydrogensulfuric,

hydriodic, or phosphorous acids and the like, as well as the salts derived from relatively



tenperature. Figure 7(b) depicts a nodul ated DSC t her nogram obt ai ned for
anor phous Conpound |. [001111Figure 7(c) depicts et TGA thernogram obtai ned
for anor phousi2oesgseund | . [001121Fi gure 7(d) depicts anPETABR119p#80 r um
obt ai ned for anorphous Conpound I. [00113] Figure 7(e) tabul ates peak
positions of bands present in the FT-1R spectrumof Figure 7(d).

[ 00114 IPnEFiEOrgpny agldpike acchip, IFPPIRAITRIIOBYEERE. MAIFIE onalamsy biBois. Cspiund 1. 7

RECTI FI 3 ( . 0 US2011 80
100115 TP 1 ST MHIA phaic ep s ihtle RARI LA HBE o at room
t enper ahetheénesfI@dhid Gh&itlguile. 8(1b) incallud atees‘altgbﬁa&ﬁiﬂ? dcide alkch 'c(sﬂla%ihatb hnd dred

rom nent peak art Il1); present in the XRPD of Figu (a).
F00117]1 'egé)ndasaﬁf éf organic @%@S Qiﬁe KPR Onsor €3 lRsHRAHC P?ldmc{ﬁleﬁkﬂf 061181 Fi gure
B(d) t e sgr iinidhe XRPD of Figure 8(c).
[(()O)llg]aéé?%lg%égg%g) &tagﬁ?@%ﬁﬁ%@%ﬁgtﬁ?lp@ks present i ngt hc XI(I PD of Figure
8(c). [[00130] Fi durheriBide)tickdlyi acteptabie Falt foRn sy e compmuabtami begatefaoed @owpound |

Corm K LORIRTAEL 9U1 0,0 0 2 s ek BOLL100, o Rands prssent I e

X- Per t RO ruMeR RBP4 RN dahRabl € BFgafiRR M hric acid. Examples of typical
pharmaceutically acceptable, nontoxic acid addition salts are salts of an amino group formed
with inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric
acid, and perchloric acid, or with organic acids such as acetic acid, oxalic acid, maleic acid,
tartaric acid, citric acid, succinic acid, or malonic acid or by using other methods used in the
art such as ion exchange. Other pharmaceutically acceptable salts can include adipate,
alginate, ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate, borate, butyrate,
camphorate, camphorsulfonate, citrate, cyclopentanepropionate, digluconate, dodecylsulfate,
cthanesulfonate, formate, fumarate, glucoheptonate, glycerophosphate, gluconate,
hernisulfate, heptanoate, hexanoate, hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate,
lactate, laurate, lauryl sulfate, malate, maleate, malonate, methanesulfonate, 2-
naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate,
persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate, stearate, succinate,
sulfate, tartrate, thiocyanate, p-toluenesulfonate, undecanoate, valerate salts, and the like.
Representative alkali or alkaline earth metal salts include sodium, lithium, potassium,
calcium, magnesium, and the like. Further pharmaceutically acceptable salts can include,
when appropriate, nontoxic ammonium, quaternary ammonium, and amine cations formed
using counterions such as halide, hydroxide, carboxylate, sulfate, phosphate, nitrate,
loweralkyl sulfonate, and aryl sulfonate.
[00157] The neutral forms of the compounds may be regenerated by contacting the salt
with a base or acid and isolating the parent compound in the conventional manner. The parent
form of the compound differs from the various salt forms in certain physical properties, such
as solubility in polar solvents, but otherwise the salts are equivalent to the parent form of the
compound for the purposes of the present invention.
[00158] The terms, “polymorphs” and “polymorphic forms” and related terms refer to

one of a variety of different crystal structures that can be adopted by a particular compound.
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Form K. [00123]Figure 8(1) depicts a DSC t hertnogram obtai ned for Conpound
| Form K. [00124] Fi gure 809 depicts a DSC t hernogram obt ai ned for Conpound
| Form KwpQOLaspBsrgure 8(1) depicts a TGA t her nogram olpCaiusea 1foedss€Conpound
| Form K. [00126] Figure 8(1) depicts data for Conpound I Form K

[ 00127] Fi gure 9(a) depicts an XRPD for Conmpound | Form F. [00128] Fi gure
9(b) t dBybrE embepiTRANe HOEWRKRRNSNCEWHen nparhenxmbemisal mrgpeuadgen) |

o(a) . [T G R R e PO B AR ool 30 ©f 71 oure

[00131]d¥ffgtemplﬁ(se)ﬂ frapettiad @sh ah Ser Mﬁdlpm@&ltkeﬁtlrig’teﬁ@ﬂltamrﬁs hbas RRBoaf Fi gure
9(d). 32] F 909 t abu at eg@ nent peaks present in the XRPD of
Fi gure 89? 116[3 ppga%a /R Vi E §p%ﬁﬁrawa|r¢@ugr9éél%er%n85msmr9éd for

Oorrpou%n%oréﬁﬁ&ﬂ Ef thé ARI341 K9 H{eec s(tmaalcég abg f\hgr;eggﬁ%gg 55 s%ah ?Rgb%gféfs_ bands

present in R spectrum of TFigure epicts
Panal ytaxhﬂjlted(b?@otyrrﬁxr]ﬂlsl\d?&cﬂvmmacmhab ﬁamme@;rsqsmlnm storEg;:rstraHﬂlty [ 00136] Fi gure

90) depicts a. ram obt ai d f.or ou Form E. 1001371Fi gura
ok) e TR ARG BBt R f i SO ke Ob2 98] Fpur e
9(0 depijigbritidn rft@s daﬁ 9P R4 ibtdah dCRARPHICLibaaRaRlify). BIddRdsiigwaBIIIEI(a)
depicts an XRPD for Conpound | Form L. [00140] Fi gure 10(b) tabul ates

obser vedn pesakdrqm elsamges inrchemecakRROTOTY (I@Iggtﬁlﬁfe@@‘é%l)OXl({at)@ILz'&mquihgw doshe¢ c)

tabul atfe S REs20 opser%rer%gﬁhﬁl e%sceo%pr{sgd 0 oeneé%ﬁgpmglfphlﬁllaqu(fﬁen co I)rlsed of
another polymorph) or mechanical changes (e.g., tablets crumble on storage as a kinetically
favored polymorph converts to thermodynamically more stable polymorph) or both (e.g.,
tablets of one polymorph are more susceptible to breakdown at high humidity). As a result of
solubility/dissolution differences, in the extreme case, some polymorphic transitions may
result in lack of potency or, at the other extreme, toxicity. In addition, the physical properties
of the crystal may be important in processing, for example, one polymorph might be more
likely to form solvates or might be difficult to filter and wash free of impurities (i.e., particle
shape and size distribution might be different between one polymorph relative to the other).
[00159] Polymorphs of a molecule can be obtained by a number of methods, as known in
the art. Such methods include, but are not limited to, melt recrystallization, melt cooling,
solvent recrystallization, desolvation, rapid evaporation, rapid cooling, slow cooling, vapor
diffusion and sublimation. Polymorphism can be detected using thermal analysis, e.g.,
differential scanning calorimetry (DSC) and thermogravimetry (TGA).
[00160] Techniques for characterizing polymorphs include, but are not limited to,
differential scanning calorimetry (DSC), X-ray powder diffractometry (XRPD), single crystal
X-ray diffractometry, vibrational spectroscopy, e.g , IR and Raman spectroscopy, solution
calorimetry, solid state NMR, hot stage optical microscopy, scanning electron microscopy
(SEM), electron crystallography and quantitative analysis, particle size analysis (PSA),
surface area analysis, solubility studies and dissolution studies.
[00161] The term, “solvate”, as used herein, refers to a crystal form of a substance which
contains solvent. The term “hydrate” refers to a solvate wherein the solvent is water.
[00162] The term, “desolvated solvate”, as used herein, refers to a crystal form of a

substance which can only be made by removing the solvent from a solvate.
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[00142] Figure 10(d) depicts an FT-IR spectrum obtai ned for Conpound | Form
L. [00143Wbi2gv@9iBO(e) ) tabul ates peak positions of bamrd3/yse@zomicsé n t he
FT-1R spectrum of Figure 10(d). [00144] Figure 10 Wdepicts Panal yti cal
X-Pert Pro MPD PWB040 data for Compound | Form L. [00145] ure 10 g)

depi ct J0B1G3EC t Kbe tvgr RrAdEE a?hwdfhﬂel@é?ﬁﬁtﬁmdtmcwlbhf@ @ig)fpn@]s

10( h
L0047 bR fheT RN GEAREY AL ARH ShARE, Lfer HRIRAMI) ol Ty 95.051&% 1
E g)c dﬁph@t@npdunxgmditﬁglag:p mpodigs ¢an§wdﬂ5nN:rte{dG6 1O drhjghuin & b thépicdiegr gt s a

t her ram obt ai n or Conpaqund | Fo 0150F 11, i ct
a TGA tt}%&g‘%{@f&é Swéﬁh@aewvo %‘ﬁrﬁaawa qﬁ?wgﬁqtf«‘og%&]@f'} er@fﬁ% 1%%@93131 ;t :s
a singld tﬁkgﬁiasf%%te%@r t%lé[ﬂﬁ?r{ﬁ(telf @by ﬁfé' doﬂlpfoﬁﬁ&”%)r gﬁregp&mgm 'Tﬂe;l

DEFI NI TI he terns "tre , 'treating” or "treathent™, ag used
her ei n,for efk@ncd, be hioaesibit of oral dtcbmnastran@ wheramtdlg@anen‘gdmgds s@adbe and/ or | ts

tt dant t The t t t t ,
s ed navegt TR heg Sonh oo R SRR B G Lo Gt aStrcins P
di seasejryf 0RL5AL meegf 8f d&hl’gede@i%ﬂﬂxfrés(é% kovef }196E hi¥ SuaiRUbSe (hef el forl 0 1 hat

anount of the conpound bei ng admi ni stered sufficient to prevent vel oprent
of or diydentytag deavage onexidiiverictioatoned theopredip. tvecxgympe, ondhoof limhatianondi t i on

or dis Oorf(ejle]g)rlrocPrEEg Qx%u d ‘t?eaé codrnpound which is administered as an ester (the “prodrug”), but
then is metabolically hydrolyzed to the carboxylic acid, the active entity.
[00164] As used herein, the term “about”, when used in reference to any degree 2-theta
value recited herein, refers to the stated value = 0.1 degree 2-theta.
[00165] The term “anhydrous”, as used herein, refers to a form of a compound that is
substantially free of water. One of skill in the art will appreciate that an anhydrous solid can
contain various amounts of residual water wherein that water is not incorporated in the
crystalline lattice. Such incorporation of residual water can depend upon a compound’s
hygroscopicity and storage conditions.
[00166] The term “hydrate”, as used herein, refers to a crystal form adopted by a
particular compound in which either a stoichiometric or non-stoichiometric amount of water
is incorporated into the crystal lattice.
[00167] The term “carrier”, as used herein, refers to any chemical (e.g., solvents,
diluents, or other liquid vehicles, dispersion or suspension aids, surface active agents, isotonic
agents, thickening or emulsifying agents, preservatives, solid binders, lubricants, and the like,
as suited to the particular dosage form desired, Remington’s Pharmaceutical Sciences,
Fifteenth Edition, E. W. Martin (Mack Publishing Co., Easton, Pa., 1975)) consistent with the
stability of Compound I. In certain embodiments, the term “carrier” refers to a
pharmaceutically acceptable carrier. An exemplary carrier herein is water.
[00168] The term “characterized by”, as used herein, means that a crystalline form is
associated with a particular data set (e.g., one or more XRPD peaks, melting point, DSC,
TGA, DSC-TGA, and/or other characterization methods known to one of skill in the art, or
combinations thereof). In some embodiments, a solid form is “characterized by” a set of data

when that set of data distinguishes the form from other known forms of the relevant
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[ 00154] The term "subject” is defined herein to include animls such as
mammal s, including, but not limted to, primates (e.g., humans), cows,
sheep, goaOD2W1dMWPIBEes, dogs, cats, rabbits, rats, nm ce amdTiuseoiiokisso | n
pr eferred enbodinents, the subject is a hunman. [00155] The term
"pharmaceutically acceptable salts" is neant to include salts of active
conpourf@RPRKNE pdpTedqircehie atrsoroeiof p erEicHRE Fgmhirt cormesion ¢antaminiotherdi t i on
salts G nds with
27 sur 1R A T EREEADARY hi2fr OGHp s Bl ShoRE LRSS, Tyt
sol ventThefprasept disclofurpbattine eiptdsedhiive dcelphiabd éoacd dhratdof difforeanddlial

i ncl ude t hose derived frominorganic aC| ds I| ke hydr ochl ori ¢, hydrobrom c,
ni tri c,OERY; SBMPRIISORHH B @g@&% n¢ of skidp sy 3 toq?ﬁwwd@&gwp%%phori c,
di hydr ogﬁﬁ&&@ﬁp&%ﬁgt@%'ohprf@s d@@&%}i%&%nsu' furic, hydriodic, or

phosphorous acid as we as the salts derived from
rel ati \,{901/69\]\0 2%@&@1@9@&6@@1@39&%(3@36&0 aBIOSHdd}Cl‘fﬂn o’ﬁ@emuocadanmdtsaﬂane

acetic, prOﬁl onlfc i soﬁﬁ ¥ .mal ei c, ¢ l‘%%enzo succi ni ¢, suberic,
fumari d© 2tHRIGEI9f @, COPRPREPR COmBEHDE ARG Of 1?18%6&6”8 B1 108 rﬁ%mcﬁeas%ﬁ‘ﬂrflc
tartar 'e%ctt@%&@%@l@lﬂﬁﬁ@@h%ecta%rfpﬁl%okés@thd%r%gbn't atgsiad i e‘i@dtﬂo%rt@f am no
aci ds such as arginate and the : salts of organic acids ik

gl ucur mupplempnfgmmtstadmmsf@re&ic ipder ton duttithg of pfter” (heseny. ftonayeb@ﬂdpinlelstew ge, et
al . (197; SCi 0015 harrra eutl C £2CC bl e
aai ¢ 1 ar i By g Risthss Shvindfonh b iop MR Ped Bap R (e e AL ERSE at 1 on
and purdrfprieatd, @m@ﬁehﬂﬂﬁwﬁtﬁn&@ﬂ&ﬂan}ﬂparﬁ&ﬂ@tfc&fsebyd&)ésl’eaCt| ng the free base
functi onal ity with a suitable grganic or inorganic acid. Exanples of

typi call0BhEM macdbe feem Tgrmudatiopt o vscd heshite X leTsde ipORMari PG thas Hictusleape sal t s

of an aci d,
hydr ob?gan%?gnegé:c?gg Cgﬁg%ﬁio(}ygtc’qégad{ %ﬁ%@ﬁ@?dc@%%&gdﬁz ﬁcwbl%(t)ﬂrnl?%fogm d, or

Wi t h ongidnbm: @aheks escnpten&&ran:le:tr iphamicéhtlcﬁkaidltﬁ.\feaffd)mhdnﬁﬁlb&atmrﬁoIacbatlbﬁil’ taric
acid, citric acid, succinic a r%m(inl C %i &(’Hor by u ot her net hods
used i iMERRCTAb PALGERT SCRIGHS ﬂrawggp U PHAEETH AT 5 Wedalélcept abl e

sal ts %8?7?91@6%91 %vﬂ@&{é inBDUNR £hicIS § AAURARDACIALE distribution

benzenes onate, benzo bisulfate, borate, butyrate, canphorate,
carrphorasndlo&acta\tier ofcaictivead;mpomyld(sa)pent anepr opi onat e, di gl uconat e,

dodec nes | f onat f.or f umar | uco to

ol yoor dMbUTha: R BRSS HaEETOHGHRT oot Pt beritbgt AiRedm THaRARGA By or
hydr oi qfbd@germs twaiglm?% ettRaN @ ubpRbiatcd thdta&b @b h@@@&g&msl A& b&tsRierddd At e,
| auryl sul fate, mal eat e, nmal onat e, net hanesul fonate, 2-

napht haﬂldén@gﬁ@rerdo‘hlat:@nbmam |Wmneverm subigeleis sondaneoushxenpasa, to patinfior at e,
panoat e, nat e ulf.at e hen rop| nat e | grate,

pi val at' e’ g tf)tlhl o%eﬂttS eafrﬂé t@’ ° sucoclrle ﬁ%?nqs maﬁl f& aﬁmim@%{rea agﬁor(%h? A ocyanat e,
p- t ol uefiffsiéhf Rhedige; 1U1I€l6€1®@@@éc§thab/1ﬁhﬂfﬁcﬁiaﬁd($s@b bdifferdt hgeatd Bek®iministered
Representative al kali or alkaline earth netal salts include sodium

i t hi urdt thsowrBsdinggnor exthe ﬁ%lfﬁ? corpeREy rRathgase leag py Reth (gipereepgents

Phar MaGeHh Y BREPRh k! SorRARdd6 4B ISR AAPE SRR A nont oXi ¢
amoni um quat er na and am ne catlons forned using counterions
such aq00€12]de, Thymﬁmu@aﬂabm«yﬁmsmctmi fatueed pdreiapheédreto thot srah@e

| ower al kﬁd sul f gnat e, sul fon [ 00157] The neutral forns of the

compourtd&d fergpsipd arceg@ﬁ@wg@%awgfwa%% SeRe thigg-glimgnsienal asageent 9€i d and
i sol at 'g&gm%{}ﬁaﬁ%l%ﬁfar CRIRANGhitsN Th Q&n@@ﬁ%@&ﬂrﬂeﬁ&a" isORRMRRIEal” fl¥RsRAGENT form
of the Tonpound differs fromthe various salt forms in certain physical

pr oper twigssinslac br idsntswl wii télt dimiensipod, dre wolewpatesgrolipytandsinglanos elenh@l sal t s

are equivalent to. t arent ormof t he ou d“for tEl 9] es of the
o esontoienprdimy 5n 88aFHhalPi iR o S RaRRRE D HPRRe

and r el @ghRdirh&URS bR thd @mRRell @fm@ls‘i@lrs ingt bhe@,ﬁrng 'cﬁérﬁfc@lrﬁonﬁ{oyﬁfbﬁ' an®lt 1 UCt ures
that can be adopt ed by a particular cogoun

2012/ 00938 6muriralde yanilniyeg thainate@iecoe @@iﬁ&r@ﬁh@ of phst sehiphiphssigsand when a
parti culhgr %C%ng%ﬁo%ltl %?rfg(gijjmg eﬁl%ndl%le%% l ! 'rezs§ # 1scqgsu? aeh@rlb onese§&r uctural
arrangeiren eren YRor phs nay eren y5|ca properties
such asisostrattuss #emisenf (Iﬁﬁhﬁduﬁ@ I ﬁﬁmﬁ@tfw @@mpk@ a&dken Gfonf fosin0Bf CoMputnd I ti es,

di ssolution rates and/or vibrational spectra as a result of the arrangenent
or conformation of the nolecules in the crystal lattice. The differences in
physi cal properties exhibited by pol ynorphs affect pharnaceuti cal
paraneters such as storage stability,13conpressibility and density
(inmportant in formulation and product manufacturing), and dissolution rates
(an inportant factor in deternining bioavailability). Differences in
stablllty can result fron1changes |n chenlcal react|V|ty (e 9.,

N L Y o o r o o o I § e



substance which can only be made by renoving the solvent froma solvate. WO
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hygr oscopi ci ttge and storage conditions. [00166] The term "hydrate", as used

her ei n,frqcgmg t%utwwgtamrm@g FOZRIOIONSEt BYRUTSIF VAGUMGONBINSWAd | n whi ch
th h ‘ f
“ncor pddabHl Tt BORHE B Qi S AUERHATBH L) RN MBS o yged

her ei n, 1ntlTﬁf1ﬂ’S’calat ontamyrtrcham ia@d-syivinl, insadtsrealt Mtratictaleimtiahepartic,ot her i qui d
vehlcles di.sper si on or spensi on. aids, surface active agents, isotonic
agent s, inilpsige .a%l%tace HVFGIORGT HYBHP RSy vat i ves, solid bi nders,

| ubr i 3 Prs] ANAThBR i GostAfiaby hreds LM RATRILCHEREo SRsAGEXT §i red,
Rem ngf[on s]Phar nmaceut i caSI Sglgncess I%i teeelnth Iggll%t?oon ]%Egt)l n (l\/ack
Publ i stdlffgwﬁbn (‘2D OrpealRant,a cfbﬂiﬂ&)l)ld opnsilg tneats thiat ﬂnetX&PE toﬁthat cangpaind

Co | the t f
ohar madetifesdt 15 RLRERRE R SyhenariiepGrsietsiens EGT el henuat er

[ 00168]ahher PBrifaig RAhaeHE FiubSEn i Ly al R fUREsbaRE el RferBRANEL, ohall ofithe
crystalline formis associated with a particul ar data set ‘(e.g. one or
nor e xm&qyeaiwgferfmb tXRijP pbmntms th)sct,he X&RD insladawza lcash$%6 of retnsaks in
charact rizat

t her eofNic SHESHLS, me;‘ erer%% dl r{létﬂ?r ern %%?l%e Shlraﬁe stl.l‘t?shtnu%ll fl” g%nsotﬁg‘:qhnat I ons

aract &ri 2 a set of
data WTeRPDhAEh:s et;mpéunziiahauahssett ﬂdagwbs)bess ©beos, 979, 00 PV Bt dTelic ldeQth:ﬁJr ms of
the rel evant WO 2012/ 009336PCT/ US2011/ 043680 corrpound and/ or detects the
presend‘@nﬁ’ﬁreétﬁérf@ﬁe@@%r formin a conposition containing other entities
(e.g. fo n e
corrpourtg?bﬂqhe gggtseg%lt ISQI?%%’I?O ?Peeggghtg éll?éli?g %rg%e%?glg%ﬁ? a%lﬁgﬁelm élt%atﬂ%ttfé%hned
from a andnsigiificaft adiohﬁterlembmeehibddlfnmnm;a cempmaﬁorsarprelf)armcﬁmsded dat a allows

one of skill i he to determpe data sets tha cteri any of
the sol Sebyasialy dgee .ao@alt glempnt i tﬁ@%tgtntie } e‘tf g%/ﬁg% 91% B8, by
suppl e%&%ﬁtdf‘%ﬁb eleﬁémuiﬁgmﬁetﬁb@dm{eﬁtsethe b gagﬂwblsﬁrtﬁérm@dh dRtAnSUE ect  of

a composi Tion conprising one or nore el ectr tes in order to increase
ser um ehacd.PYl, Pt88o,10e7 6] &6%0n 0 5he Osiibj &Bdto, 0.2, Oplt% pokessofathe t¢weqb cesent.

di sclo sure n.el ectrol | ement at.i on i s. adnm nj rior

dur 1 ng 1hopm EPEpaliE 15 oriopSHRY OB R ifg Sy psTects Bk ef g or
combi natéiRQ didiidel tor therapy (i.e., prior to admnistration of any dose)
or prior to, concurrently with, or after any particular dose or doses.
[00170][Wb77t] er mI'h¢ tormmiisastantially similasdas neaddierein rrefesy to datn sstsdeigposi ti on t hat
i ncl ude ast,.on t und [ ed form of
Corrpoun§ zﬁga/tlhg o&%mﬁ atﬁc[ sh rﬁl'ig%%es wrlt(h I’T’Dal’glébtél)%(% ?n(fl?%ﬁ[bat%lﬂer Itltfltaq 91

phar macesh b@br Adeb Iefetes:efdetra se@Mimt&tdiatmbaditnen®, fad bedire cbisig@se fobe
particul ar excipients and/ or other pharmaceuti cal additives are selected in
accordance with knowl edge in the art to achieve a desired stability,

rel ease, distribution and/or activity of active conpound(s). [00171] The
phrase "in conbination", as used herei4n, refers to adm nistration of two or
nore agents to a subject. It will be appreciated that two or nore agents
are considered to be adm nistered "in conbi nati on" whenever a subject is

5| rrultaneously exposed to both (or rmre) of t he agents Each of the two or

o o o . -, . o rcr



[00172] The term "isostructural™ or "isostructure", as used herein, refers
to two or nore solid forns of a conpound containing essentially the sane
three-dinwoabmmmkﬁarrangenent of geonetrically simlar fCrUSunalsesnits. In
sonme enbodi nents, "isostructural™ fornms showwith simlar or identical unit

cell dimensions, the sane space group, and simlar or identical atomc
coor di natlssantighly siortsntosnsrsothehwhenthel shodirien tacachiodiss ppdidiierences f or ms

have the, SaHE .S @%&C&%&E&catag& sORGd Q&‘ﬁa %ln!utg {5@5—2{‘&&1&{‘&1 ﬂt‘ﬁé rhhe same
chemi cal ™ conposi VE “conpara ar| a err atomc
coor di rt@hq;erddcdateh@ts e@é tatklee of thklsatle Iﬁ@ﬂﬁd)ﬁmeorﬁp]ﬂmdmmreﬁl the exfposdd dadnset | n

sone enbodlnents sent. di scl osure describes a set of isostructural
forms dF AN d“f phsRy ﬁ?}a?lr? t er@mp@%%«plnesonteaﬂ%b?dr-me}wfWPnéutefaneeﬁabound |
WO 201%/1@983%9?%&‘4?3@1% jséu%égﬁgoarg%ﬁ?&ﬂ%ﬁtb‘nﬂ&%ﬁrm{epta? OBy efpoidrent s, the
present di sclosure descri a set of 1sostructura or I ncluding, for
exanpl embedrmenis, pnchene iFardataliet b%mwﬂM|M$ sharadbeispr eﬁe!partldulecl osure
descri bes set of st ruct ur for udi for. exa Form E

ol o 1Eap A RO ROwh B G REhrd O Bof bl ik PR ORUE B bt a set
of 'SOSﬁﬂM%MH%ﬁh(éng&a'Bﬁhyﬂhﬂﬂeu&ﬂMy%%&ﬁﬂhﬁme@ﬁ%@%Q&ﬁ@&é@&h&@%mﬁﬁk@an0|
sol vate reported in Shlgenatsu et al The Journal of Antibiotics, Vol. 47,
No. 3, HSEmgwmQ@BySwmka@tM$nﬂmﬂunDr Blcycllc Depsi pepti de Pr oduced by

Cor m - IIGHR | {170k SRR Wi AR, oPBiea iy Hin B et e oint BETRE "

sol i d sufgshalaten hpRopisat ﬂjrla%ﬁbj@ﬂtdb(bé tfe@@BVak., r s € Bse); | dActs Qiive
enbodi ments, this may be achi eved by various techni ques known to one of

ski |1 igentaungp predeisimipgd guantity el exagtive agendvelgeipatd Rdye. adesirgthder  vaccum
for ex I g the

ol ut T Hafe e ELAIBMEARAL AL AU AIRRE ot orhe RO o WEARR 20118, ¢

[ 00174]dEbieed @raptiti efftcy, aptiorasly Usgthdn evithi mhmh@aealmmeptmde ousicr,

i ntravenous, intramuscular, intra-articular, intra-sy nOVI? |ntrasternal

i nt r at FEREN May be pagvaded in @ Preqateraynad appant. o R Wt dose maayi be fqrgramplicon or

i nfusi [ rein
when uggghﬁgggﬁ@%rﬁﬁ% %?&% 139@ Eﬁk cnﬁﬁgg%gghh%k§%n&khqgggE%H§§ga&gonpound
t ypi calthgrerieamzutibagenthe stRlé&mﬁnddbaﬁouoombnwnd nmare Itluadzqzeuad; agongssin sabdut 80%
of the peaks en .c g For. ex when an. XRPD i s

ai d ¢ dONTc) WA TSRO R e (oA oT T BPBRERCB Rt or
al | of dfRinPERkR drinde HREAIANE 8o Bic. It wiTEGNSpkdtddted hat %BE’dea%ades at
| east 80% of the peaks in the specified reference. In other enbodinents,
t he phreggiin w&mﬁanf ¢aanpopents|in agfbwstqthetherarpeumndﬁ) fhmxa@mhqz;ound

i ncl udes __at

conpar dueattlE FTeRdde PRt b P Besa it ik P BERSMREL e

her ei n,pre®Ransives) Btcainiy i iRlui®t & deb@dbearlnﬁmsndmlfbemaérst@a@ Udkvevem e me
enbodi nents, a_conposition or preparation is "substanti al!@il free of" a
reci t edhefoshelatly usagerof a dormlation afdhe prgsent gvglosurs valibe dogided by e by wei ght

cont ai r e AEE ppyt g AP Bl  Gynd B ERRESH, s PEERAEEL s 10 o
| ess ofletdiéorrangipaaitubir entgadt or brzasBremeyrietndepss o vitiay o6fqoass trichmlingy

prepara n contains an, un ectabl e.amount of the recit d el.ement .
[00177] dspiehborag Betisihen fﬁwe@ﬂm pEihc dguleh sV RePEIPRCTCFEIS 1o dat a

sets_( GofhpouSPEShIRELNBEMROEATRsifdAmABALE a2l Boli ALl ot bRt her
and/ or th ditf ntiate th from one or re reference data sets. In
cert ai ranérdmmlf trersubjecd ahe osf@timnastmtloon@ddetemf exkorehen ¥0he specific active

2012/ 009336P 11/ 680 ."subst ant i sjmlar” to. one. anot her when
Cheir SRR PRBGTES Lt Ab raaet: e an e s ChGS IOR! of or ence
dat a selmbad#iof bl tbiati@Bital Wit §Fd¥iflc RnERREdWHERPlo V\z&ﬁfan& NRe FAdRreéQEpar ed data
sets are taken of the sanme form of a conpound, ereas the reference data
set |s/1@péfntlalk@ﬂn@iw%laﬁi5fferent formof the conpound. In some enbodi nents,
two "substantially simlar" data sets are the sane (i.e., are identical

wi thin experinmental error). In sone enbodi nents, presence in a data set of
one or nore PDBETAIRBDHESCRAPROONri stic of a particular formof a conpound,
but absence of sonme or all data points that are characteristic of a
different form(e.g., data points that are usually present in reference
data set) defines data sets as substantially simlar to each other.

[ 00178] The expression "unit dose", asisused herein, refers to a physically
discrete unit of a formulation appropriate for a subject to be treated
(e.g., for a single dose); each unit containing a predeterm ned quantity of
an actl ve agent seI ect ed to pr oduce a de5| red ther apeut| c effect (|t be| ng

o o, N S v o



[00179] It has been found that Conmpound | can exist in a variety of solid
forms. Such solid fornms include neat crystal fornms. Such solid forns al so
i ncl ude swbwat2@oizer rs and anor phous forns. The present PdirAst@3oudsspr ovi des
certain such solid fornms of Conmpound I. In certain enbodi nents, the present
di scl osure provi des conpositions conprising Conpound | in a formdescribed

her ei n.[00H/ % oneltdepbeimierrd thet Compoinsekicaaiswisb 1 2 vainsy owhigdarmas. |Sucs pr esent
as a mxt: f. i.d | - ' ovi ded
composi PliamR i iy PR ARk Csh iy hiinATFREI ARl BosBh B

cer t ai ninsipladlisifermiss THe préenpdisdesiie piostlcosertan s cbnpbd fistnls of Copipovinded as a
crystalline solid.. In certain enbadi nents, Conpound | is provided as a
cryst allnicraia smbadicnpnts Histnratent disclatuirg proxidss sHENRSEImseuREsing Garnnospd ai n
enbodi i S i '

ebodi et et 1R G o e e R s gy T 8 e
enbodi meptesgntab b noktu@oofpmenat niore kalid fosmpriesemt embodinEatstofpudadedconposi ti on

is present in a rticular form.in. sone h enbodi nents, the conposition
s Subseameriipy Comngipg TiRrtshi ¥R Wik eBpound | . 1 n’ soms enbodi ment s,

a conpqedigopn CaNRIHafESMBoHABRY BRthelpreRAEHENEsukd) Rl M provided agla T er ent
forms. [00182]1n sone enbodi ments, the present disclosure provides a
| yophi lcaystalbfic ©ddpdunertain cmhodineinisgCompowrd hsmeodddd ab of oysiallidesdid bed

her ei n. 0 nbadi nents, ~a | yophi | ate conpri ses hous ound |I.
o sonsbTaB o AR R Sy B P e SR o Red e e R B S T e o s,
I n somgrevidedas@iinSorpRodsyfoRhi [BéLtairBerfbudsmams, @rhpounddes plovaRe a9 nore
crystalline forms. In sonme enbodi ments, a |yophilate is substantially free
of ~any sehptaddpImne form [00183]In sone enbodi ments, the present disclosure
rovid or i I h LD Lhation with
e or THSPAT o¢ LTS SR AL oA T S By i IR Ot

ar e selopatpesitibn anpredeat gropygatiadasionh] ingook suéfoesmbxdnphts, thbubmhpsstiorcarri er s,
crystall Lzat' n inhibitors, diluyents, exci ﬁ%ents, pH.adj ustors, sol vents,

| ;
or” ot he¥ ﬁw&wﬁlﬁé@ﬁﬂf @AY othgrf Lomgrougd i i smegmindipgnts, feampagttion
[ 00184] i 1 i : t 8,k anor phous form(e.qg.,
o ickuREs ACOnBORRKY, BRALR in #06H8iREPAMEelont forild, 2M0TPROUS
cryst al[00E82] i onli sumdoérhlordmept® L8 bijcTent cisaloavteqrovdes migpphithtadf Coypdwld f or ns

Porm | Sonfhipy eSS ShRBBPH SR St 6 Hen oMl SrRBEEn . SUfR R he
art, sughhpaSed ahﬁ&rph%asetyorﬂl%cf#ﬁlaqc tTh SemPahbBsdimentd] f fyBpEINd SdmSEROBANSE

cal ori meter thernograns, ermal gravinetic analyzer thernogranms, nelting
poi nt imérgrcrwstdllone fopos.aki soar anboRionortead 3GE PR IUSHBIantioUB 680 of ¢rgrar

m cr oscopy, hotstage m £rosco hot om c¢r ogr.aphs, ,dynam,c.vaper
Sorpt 1 dMgseaTaRaCieTm Brsoats ibodiBet b RRURI S b ANy S RN pect r a,

and hygipsalaps firlny profiles, to name a few, are used. Those of skill in the
art will further appreciate that precise identity of all peaks, for
exanmpl 4001831 an I yome anbgdiments.ghe preserd disclosyremsevidescaneras dnare selel ans a mat ch
of cry | r itk f i.cular teristic
peake. gy eelheida MELon RRARANAR e SRR coRBbhinfl) 1HeafP3LAE 1
necessambodirdergsifotlict cempotiatcdrareedted fram thagioap coastingfof, far paaipleul ar form
Solid For [00186] The present. di scl osure pr.ovides solid forns of Conpound
| In QICEY RIBRBoHYNBNEloR RaibFPEs diienis: %qlwgﬁt;sep%ﬁ%wta@s SEEHIORd | in a
cryst a'dthé?%hﬁf?ﬁd‘ébut‘id’él §&H1§vé§,@9éﬁnﬁﬁﬁ¥r§ﬁorf3{oyasﬁa@ilehﬂ. ne forms are substantially
free of solvent. In sone enbodinents, crystalline fornms are a solvate. In
sone enBdtB4lent & carher gneskmentd, wladro Sompopndl/isde smOgrhpos faml (eign, ian
am)rphoulgt .fqr mh.@ su r% tablt.e of the rom depsin solid.for .téTabI elis
pr ovi e BEITEh et B4 oS BRD SRR RSB P RLIZBHOCERBItRG |
provi dggois¥) ei NTHRESESSrikdRIRYRAI B REfoESf a PREISEaPERRRIUNE S dIdIeh Ude, but
are not limted to, bioavailability, hydroscopicity, stability (including,
wi t houtdetdchihearesonce dfiaghrticuar fowmin searbplek egmposstednuteehiriiques keowpretoability,
L: g\éngL lf?sfé%l’ n Illeea%{ '3t Alth& )?-rr%p SiEfAERn pg{’férlr(ls,d(ﬁfrtlgrleﬁﬁlal sgar}l%il{g%[a?on%eter
thermograms, thermal gravimetic analyzer thermograms, melting point information, polarized
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Crystalline Form A and Crystalline Form B 1001881Conpound 1 is known to
exist in different crystalline forns, known as Form A and Form B. These
forns arewdescyiobssd i n PCT Pubil cation No. WO021020817, PCIIIUSd01A0gRest 22,
2001, which is incorporated herein by reference. Crystalline FormC
[00189] I n sone enbodi nents, the present disclosure provides Form C of
Conpourlighf migrAsropBHREYeLS mwy%mh%@m@rq%ﬁphscdyn@ml@mr sprptien/ d@ﬁmlona

COprOSl |
o or ystBoRRAGS RIS Dfhe i PR Sy Bl 38 R o Bles EBREERT e
enbodi nfewt a@@@@.‘b Ul’ld)sé oFsHllHICthe&rtO«blﬂldhﬂEﬁ afppmmmhamb@mafdwmgrof ailxt ur e.

1001911l n one enbodi pent, Co und I Form C is apalyzed one o m)re of
opt i calPeAke fY<SSAHPIE m>@nr5§;raﬁpg\%ﬁ@twa.p@%tﬁ%ﬁn@hreqa}rﬂ r@ﬁ?%?amé@h el

cal ori rfgﬁﬁyRam@fi'ﬂ%Eﬁ& cﬁl'at)gé?&gag ééﬁjucw\a%ma@&rﬁﬁé 5a!kg%'a)6r atterns of peaks
therrnogravi netric analysis, Infrared spectroscopy, nuclear magnelg

r esonarnd istpestiesosedppyical bribth acmesaspact subSaopyto cifed&2icd amdsw m@nﬁlﬁsbmdl ment s,
crystal | i ne Form C of Conmpound | is characterized by the presence of one or
nor e, (r%%rr“é three or nore, four or nore, five or nore, or six or
nor e peaks fromits XRPD pattern, which peaks, when taken al one or together
with other characteristic data, distinguish FormC from other forns, as
descri bed irﬁqlidFQl‘lmsone enbodi nment , Corrpound | Form C shows an X-ray

di ffraghj havi . spbst ant | mlar o t ho n Fjgure 1(c). For
exarpi 00 B TP e R A R IR e O R BB Tl sl 31 € 20
Qt her  chaodaherts, shid p‘reﬁ&lﬁhﬁclbﬁiﬁle pﬂﬁvl&sz&mp&ndmn aa@s&mmb&oﬁ@ I 293] As
described herein, crystalline Form C of Compound | is characterized, for

exanpl emipgimeirs caystaline fogns @Weﬂubs&@rmlarfsﬁe@éﬁ%lvwom sraBe prbEdiggRies 1( c)

t hr oug ( S nt, a DSC
t her m)h:%qﬁo%? gﬂ%é refaggrb% qérrp%ﬁﬁ'%?e%rd %@gxﬁléﬁ? k Elrsglgglrg 0087? egfm c events
at -- 97Cdﬁlpmﬁid-lll4@n @morihops form. arxatney matdd of A6 foridepsin Olid) foram @Tblerl nor
exot herm ¢ eveg{e at approximately 177 C (nmax). In one enbodi nent, a TGA

t her nod? BIAVHISERCI0 for Conpound | Form C exhibits a weight |oss of 5.3%
[ 00194][hp$qTe mn@%?ﬁlﬁenﬂ:&ﬂl@f&ihssof' ?&ﬁﬂ&ﬁﬁtlgﬁ'@\h%iéﬁ fidreih HBsJad hanol

sol vate reported in Shigematsu et al Journ Anti biotics, Vol.
47(3) "iFReD/LADBypeAidNo ThkselgoREGT lﬁblﬁﬂ)a SHEET n(oRlilnEe@]lQ b[@MlEi%lllty\ﬂt i tunor

2 Il(]:_ygll &yém?%hglﬁ)g @%gﬁlt; Elgc lfllgi%g, b%hocq rhcr)ﬂai{a%g)g Cl g%l‘; Ial\ll\(,{1 hevalt (s)tag'(l"l?ys SOIIII\EP [ity 968 AP.

compressability, flowability, electrostatic properties, bulk density, and rate of dissolution.
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Crystalline Form) [0019511I n sone enbodi nents,

provides a crystalline form obtained from acet one.
acet one iwWocoi2h0933n sonme enbodi nents,
| ower (e.g.,
a grystalline formis a solvate.

or

- 25C,

35C,

-50C,

-70C or

t he present disclosure

| ower) .

I n sone enbodi nents,
reﬁﬁé:r)red to as Form D of Conpound I. In sone enbodi nents, Form D nay be

I n sone enbodi nents,
t he acetone has aPCemsesiaouscseo of
I n sone enbodi nents,

t he
-15C
such

an acetone solvate is

i sgstructural with Form .1 described infra. 100 1961l n one embodi nent,
Coppgund | Farm D is analyzed by one or nore of optjical microscopy, X-ray
pogder diffractlion, |&i fferentilal [scanning callofinet|y, |nmodul ated
di Bf erenti al| sclanni ng clal eréngtry, thernogravi frety i e%na@@i g, iinfrared
spect roscopy, nuc ea@(gag@e i ¢ rgsonance spegtfoscopyy |amdsr arngn
SpEct r oscopy. 1od§9T§g)sgﬁ§ enbadi nents, the presepts di scbosuk g provides
Fogm D of ' Cenpoufd |5, ¢fangd €ofpogi tions conpr#si £50) Fat m B.~In. done
enpodi ment s,| ga [cOAPASH t| O @orrpri si ng Conpound| | Zcont&i n§ %t | east sone of
Coffpound | iE a crydtal | i ne form| which cryst|&lline| form conpri ses Form D.
I n sone enbgdi-Aents-acorpositign conprisi ng Conpopnd|T contains at | east
sone of Conpound | ilngal sol vated |crystal line|fpfm _H ¢ch crystallline form
conprises Farm|D. 8l N éert@i% egbddi ments, the _%fevgteij fa@mils dn acetone
sol vate. [00198% & Soge| efbdirrerts, crystallli ne3=gy D of ~Conpdund | is
characterized byg ERE grieserice |Of_one or rmre,qwﬁg er awré¢, s thrég or nore,
four or rmre; fiv8 gr znor 8,4 on) ., sE|x or nore peaks ggo@ |t XRPD pattern,
whi ch peaks,gwhen“takgn aFdhe [ern|t oget her wi t|5|®théf Tharadteri stic dat a,
di sti ngui sh |Borjm D f|r om ot her |£dt|ms, as descricbed ipfra_In gne lenbodi nent,
Conmpound | HKorm D shows| an X-nay [di ffraction havi ng| peaks substgntially
simlar to thosed @ |[Figure 2(ak. |For exanpl e, —0rym Dg scearact gri zed by a
peak in the |XRADSaf |aBout #72 54520, Other charlact € i ptd ¢EFeaks incl ude 11.86
and 16.66 20. [|061891As| descrilied herein, Conpourkd | Farm Dd|s!
characterized by ssoesor al4 of #he exenpl aryxdatza proykdedcin Rigures 2(a)
through 2(f) g ijnBra (ﬁnld diSclSsgd i n Exanpl ¢ E3) Z | h Dié senizpdi nent, a DSC
thernngran1cﬁtaiﬁed for| Conpoundi/l Form D exhibits a~smal | endotlhermi c
event at -9 —=—Ctmim—and—anmendqgt herrn at - 26 C (i —fotfrowgd by
appar ent deconpos@iion.,L%vgnefgnbodinent, a|TGAZ h pbgraLn |obtjai ned for
Conpound 1 Form D20 8EEGT F%éD%I-HEET (RULE 91) | I & ooexrgﬁits d wei ght
| oss of 10.9% |Cr ¥stlanl Me2FoEmE ([ 09200] I n sgng enb ﬁ@eﬁ%sg t he present
di scl osure F&ovi S agcéygtgaﬁj i e for m obt ai ned one = bl(%l:t%inol P lIn sonme
embodi nent s,| gt e Br gsgnt> §|;5§3 asyr € provi des |g| cf3 st@ald| i geSf or m|gpt ai ned
froma mxtdie of 3t -lbut gnol ™ and: vatE.; | n somg| edbofl mentss guchZa
crystalline|Formi's |a soblvate T EspEe enbodi|ftenfs, | a 1-butanol |gol vate is
referred to|as [Form|Eyof Corrpou,ngLéf@ Sone erﬂagi nent $, Form E |@ay be
i sostructural witghEFoém Hdes¢rihed: Ergra. 1002C1 % p SoneZegiodi|®eat s, the

- 5] A [5] =) . . I<IR
present di sgl osurezgrgv| deg Form E?é ?orrpourd g Zanpd ¢cofposi|ti gdisE X
conprising Form £. 51 nEsjonmes entodi @é;@g% a conppsd tél DIE CQRPre §i hgé(szorrpoundas
|, contains |at || &ast sone aof Cbﬁrgumﬁ i in alefystal I néqg07n1 whiTh ®
crystal | i ne |€orimSopnpEi ses¥For Mf B2 3 A Sonme enlipdi ments | faSconpositts on o
conpri si ng @Snpound |I¥ [cont ai ms<4E 1 8ast someEpf~ Copfolind | iln g<spl vat ed<
crystal line [form rchf crystal |i?§e§g@rmco rfses FormE. T cgrctain
embodi nents,| the sol|v8ted-formi§Z& &-Dbut anol| sol vaf & | 10020211 n zohe
enbodi meng, |Cogipeund E [Forfh E|i s é@?%ﬁ%ed by |ope for | o e §fE opt i|Gal
m croscopg, |X-Fay @cv%er ff1act/Echz éji fferenti & s@r1ﬁﬂg§eal, dii€ netry,
nodul at ed=di Qf-gr@n;gi aB [scamni ngz dal Ei'gret ry, L1er§r plo]elgr:] iﬁﬂ i ¢ |&nal ysis,
infrared Epegt-;o%cﬁpyg nuckearn - 'Hr’gﬂi?c resonance& spett @gcﬁ)py. &% raman
spectrosc@pyé&OOZOE];@n soTre erg'c:ijrérﬁ s, cry$talli n& Fof mE|of |Edgpound |
i s characgenized by ithe $EEE % '5§
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presence of one or nore, two or nore, three or nore, four or nore, five or
nore, or six or nore peaks fromits XRPD pattern, which peaks, when taken
al one or wogetdvep3sai t h ot her characteristic data, distirguivskoirousssie from
other forms, as described infra. In one enbodi nent, Conpound | Form E shows
an X-ray diffraction having peaks substantially simlar to those in Figure
3(a), For exanple, FormE is characterized by a peak in the XRPD at about
10.3 20. OQther characteristic peaks include 9.0, 11.7, and 20.04 20.
(00204] As descri bed herein, Conmpound | FormE is characterized by sonme or
all of the exempLanw (oY) | ' es 3(a) through 3(p), infi-a
(and discussed in %ﬂgﬁg%gn%fQMF%g%#gggﬁgggﬁnEnt, a DSC t her nogram obt ai ned
for Conmpoundo1safor Mofp@ilin kndwAth istidQifthGit &y fa1BNeHmsAnowi 238F & N) ;. an

endot herm at ,-255 mp); followed by apparent_ deconposition. In one
embodi nent ,MQFW'SH%FWBSP%WF %‘E"&F?\@o‘yq'%f“b&ﬂﬁ‘ﬁ’bﬁﬁdw P R Efisdifiugrsts a

wei ght | 052201001, khié&Pfs inddrpbiied hdréifr by Sffrénte.( RULE 91) | SA/EP Crystalline Form
F (002051l n sonme enbodi nents, the present disclosure provides a crystalline
form obtained fromchloroform [0020611n sone enbodi nents, the present
di scl osure provcdewilingFarss Cof Conpound |, and conpositions conprising Form
F. In sone gaiaofi Maiche oMb6ARRAS il QIERbAut Wi ins at

[ efh A pg#frﬁ ﬁH{: Bt ﬁwgféowﬁ%ﬂ&ﬁ

| east sonme of npound eI In a cryst I ne faorm crystalline’form
conpri ses FOf fempositignsompritng Famm (e fo somesmbrdimepts. 2compesitio cemprifings a

sol vate. 10C5hbiddl, eneinsaiioad soRRvE EomEaLmR @ ik suliialeTortn, WhicRBRbuihgd by one
or nore of 8 éognalﬁse@F%!r,lg copy, X-ray powder diffraction, differential
scanni ng cal cal met ry, nodul ated differential scanning calorinetry,

t her r nogr avib0#90} i c lmerelepbpdimentyEonzpoent Kieera (Crio sintaipyd fromua sectoneimgéret i C
resonance spggid 0scopy, and raman spectroscopy. [00208)In sone enbodi nents,
crystalline Form F _of Conpound | is characterized by the presence of one or

more, two of013l e, 18 pResEbadimansr Gompogiyd I ksrm G analyzed by ane ormere of epticali x or
mor e peaks ricmstrbhys XOHBRIR R difFaRion e RE @ king AR ALK add@ke@e or toget her

wi th ot her [isti ata, distinguish FormFE from other forns, as
descri bed icrﬁ1 %Ea’%{sgmghng “é‘ﬁ%%’glfng’ﬁ'{"}%fj‘g olVinze fm e e i RS i e (LT A
di f f r act i ormagasticesopanakepestasenprnd simlag sgcwdskeny. t o t hose in Figures 9(a) or

9(d). For epemmj e, Qe dnbbdmehtacAShiiht EGth @Y ¥ about
20. 28 20. ?I»her‘c aracteri stfnc pggﬁs incﬁdeyfl%nﬁ%lifgé&%g%%%%. 04, and

22.63 20. [ROEFSEFE PRRNCHE BIOFS HYPT HioFseThFEe OEBRTSoIPHTOFIMAS ik or mage,oRsik att eri zed by
S0 ][re or al Imes péahﬁfr&h&ﬁ?lkambaﬁ%ﬁ,&/h%@ﬁl@,%ch lE)thi Hoieas wdéifidr \»Iidaroqggh 9(1),
infra. In aq i coa. t henuogr am obt ai, ne or ound I FormF
exhibits a réggp’gg%%%“’ (‘:SP(?\‘} n{}%é’ A Q@F?ﬁa‘ﬁﬁs" ’”gﬁ"og’n therm at -256
C (min). | reedbedimsppGemprond I FamZshowher Koy dititacsisndaviegpehlorsuompelynd | Form F

exhi bits a swilghs hbRSSFighre 14 Wor bBnRe FGHIE HichB RterizB] RV ﬁi@lginit%e kReo
Panal yti cal at 5 h tal ned under

en Rr D PWB040 .data for Conpound |, FormF o

the fol | owih§ °€bﬁd435t%%oﬁ§‘f” ;‘-""f"ﬁ?‘s‘l‘ﬁﬁé.ﬁ’ iBclpde 3454 bEY. i 21. 9GPt age: 45 KV
Anper age 40001R3] Seaks desribeel heibin) Gy AR ol T, of Dompowid 2 65 chiadidrized, 36

col l ection &ihQRe b%%%mé&%il: °ﬁ&aﬂﬂﬁﬁ§'§%ta Iy ﬂ;F'%lréstl' )gg%u(l%%&?i;.ﬁs: nul | ;
revol ution fine " 1.0 6ac.  node ¥ rananrselon. thans i merd?7 provi ded
i s the dat dardstiscasedhisrgmple Bhrip pnerembodigientee DEE dhermagvan édibadvibng condi ti ons:
det ect or : [dmpoliadIFor ¢ REbiIIiroRCcARIhernRib 2verh s Q1M &Hl-¥4d3d@ndgmg?%x RECTI FI ED

odi

SHEET ( RULE ?1& I S,tA/ °$rl>é§lt)‘al line Forqg_}?H 10021011 n some epbodi nents, the
present di SEFPEUPE prdvi GBE):RL p PR FPACHITEDIF BYeH at approximately 177 °C (max).

In one embodiment, a TGA thermogram obtained for Compound [ Form C exhibits a weight

loss of ~ 5.3%.

[00194] [n some embodiments, Form C is isostructural with the methanol solvate

reported in Shigematsu er al., The Journal of Antibiotics, Vol, 47(3) “FR901228, A Novel
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obtained fromchloroform In some enbodi nents, such a crystalline formis a
solvate. In sone enbodi nents, a chloroformsolvate is referred to as FormH
of Conpouwd 2b12/dopsssone enbodi nens, Form H may be i sost r ectrusadioiicko For m E
described infra. [00211]1n some enbodi nents, the present disclosure

provi des Farm FI of Conpound 1, and conpositions conprising FormH 1In sone
enbodi nents, a conposition conprising Conpotnd |, contains at |east sone of
Compound 1 in a crystalline form which crystalline formconprises Form H.

I n sone enbodi nents, a conposition conprising Conmpound 1, contains at |east
some of COUSIQ:QHBQW bncy&1c4)e§§?ﬂae\5ﬁ&&%cﬁ:£é(ﬁ6yﬂ'i‘}lrbr}?&m&9‘}m w%&e‘%bmﬁ:r yod, gyl ine form
conprises FormH some enbodi ments, the solvated formis a chloroform
sol vat e. [éébﬁb‘l‘%‘"@o‘ﬁ%“)enbodl ment, Conmpound | Form H is anal yzed by one or
nore of optical mcroscopy, X-ray powder diffraction, differential scanning
calorinetry, rmg,ul aé erential scanning calorinetry, thentogravinetric
analysis, infra e f"f"b copy, nuclear nmagnetic resonance spectroscopy,
and raman dpHOS5K oshmn;mc{namm&ﬁ,themmtmmdierpmw&sawgtﬂm&ltb&nne Form H of
Compound | ikl bAGhI2 SloRY ebBARLES BISRAL AR A solfRRnodBr ! MOI €,

three or nore our {) t"1"rom|ts
XRPD pat t erthg acoifmectes pMsranmnl-‘»t’%Rvelnwm (eae-2é rC,ﬂ}ﬁG{-ﬁ%"ﬁ Wt Ghorgphier)-

characteri g4 h&nmmdmﬂhts tshMHrﬁRllﬁ@ otk 4 §Me0mﬁﬁnefe%&ﬁmetﬁ§ aﬂ&%afnk bed

infra. In one epb sho an X-r raction
havi ng peal?glvgtﬁbsﬁ ﬁ'ﬁ‘%ﬁ&ﬁ V@rﬁz‘?tﬂf‘“"?‘ﬁ‘d{qh?&@ ‘E}F'E’ E‘e%@/ exanpl e,
Form H i s diamatirdwitbEdmby dacribedieizn t he XRPD at about 10. 67 20 O her

h teri sha 0.
To02141a0 Qe potFoedipbiied] Clbspotd Yot B ipfotydel drbne Bt iR -
all of the @X@Pﬁ?bﬁﬁ&mﬁmwepdﬁmcmdﬂnmmagéﬂa@snmahvﬁmem.m@hlawé0 infra (and
di scussed lﬂf%mh%cabmnaﬁemsmmbma& anayéasgﬁsﬁegms@dﬁ%m ed for

Conmpound [ Form H exhi bits an enﬂg} ermc event at - arid an
endot her m JPRERSFeRNRAfG FFCUOpRPYH AR @RBLERCHETCPY-a TGA ther rmgr am obt ai ned f or
Conpound | [Feudf) H éxsvinieietnbodimenas, Gietprdsas gisdbsure pidvidedFori Ty sf dmgosd For m |

[ 0021511 n SQiEoAdd Wb suind iy B 52 &e HSELRY ra%mago%}ﬂﬁsﬂgénéﬁm gystal line

f or m obt ai ne rom chl or orm n sone e sntgalllneform
is a sol vateemaopdlseataissdessirene of Comnopadin p sretalling form.eviich cn@taémped to as

Form E of Gompeusiptisds FoaﬁDRE{EEhEIeﬁaxﬁhEEsTa (:ﬂs{!eﬁn%éorﬁpﬁ%geomw&\dl

2012/ 009336PCT/ USiOll/ 043$§ JO&%G:U H‘Hb %en S, .present

di scl osur e BPBVF HePSEBPfiPY “YF 884 Valte ERE s APEsY ‘Flb‘f'f’és‘ WedPTi ng Form
. In sonme Osmbodrs Fom B., Ingendmpoixidineots, thosnbvateg iforg nmmolvmcont ai ns at

| east_sore Giisgp rrpwmmlenmmagg, Yibelihd AL BoriflBlufilt i€ kBl Bhdch %&f orm

conpri ses | n some enbodi ménts, a composition conprisin
cont ai ns atPrF&Re Lt Y5 REMETe: 'GX?r?f)@GWd‘h{"th%mstﬁl‘r\P&f"éEF ys a3 mmere, an"éx $ror m Whl ch
crystal | i nenérapmﬁmm XRBD paxiei, Iwmch peammaemamdﬁeamgetﬁehwﬁeih&at ed form

is a chlorqf 00 7 SO od| nt und I Form1 is

anal yzed by h%'g&%gc Ma%‘%m"#wsg% o o 85c6'5§7as s?r';’f/d %%fkd ™ f fracti on,

di ff erent i embodimenti Gemppahdk i crmtD Qlowmdéﬂrm@ﬂrawﬁ hwmnealalsuh;taaﬁmiyn g

cal ori met r ygmid & g Vb b [ [ | ear
simildd & ¢ (as %@@e’wé Sorm! BYs el fkri3 o 9@&89%@5

magnetic resonance s ec roscopy, and foman spectr0Sco n some
embodi nent <t akout, 94,74 PH’@"WPFF‘I‘S“GJPC%WB%H and 168639t eri zed by t he
presence of[om] Or AzWeRribddWerefn] Cdim;lidandtmrﬁej Rlchdiiie@ized YUbmObr AMTehe five or

nore, or Six e ks. & om i XBe ttern WhIC aks n t aken
al one or toeéie'? m&am %?%mﬁ%’ﬁeﬁrzéi "igP mgé’t(adddéﬁ H@E =5t from
ot her fornsonea@b«u@sw.lam ﬂimmezﬂmlomﬂ@ﬁétoeﬁbmmmhfoﬂn@mdmndaxhalFormI shows
an X-ray dlénﬁstﬁ%tmernawmcma}%&u@mm &by &tmlh)afouwc&é}%smﬁ Fi gures

5(a) or 5(p). For.exanple, Form| is characterized by a peak-in the XRPD at

about 20. 96esfmPogiipR In %éF’é&?’@FQ‘sﬁT@A hemagrampbtaingd for§oggound} Frm D1g. 74,
19.12, and 23.18 20. 1002191As descri bed herein, crystalline Form| of
Corrpound | is characterized by sone
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or all of the exenplary data provided in Figures 5(a) through 5(y), infra
(and discussed in Exanple 7). In one enbodi nent, a DSC t her nogram obt ai ned
for Conpowoaoiz/dees3mn | exhi bits a broad endot herm ¢ evencatus20id/oeeso n) ; an
endot herm c event at -100 C (max); and art endothermat -256.4 C (mn)

(10C¢/ mrt, C. In another enbodi nent, a DSC thernogram obtai ned for

Conmpound 1 Form | exhibits a broad endotherm c event at -88 C(mn); an
endotherm c event at -113 C (mn); and an endotherrn at -256 C (mn)
(10Cfmn, C). one enbodiment, a TGA thernogram obtai ned for Conpound |I Form
| exhi bi ts 0 % I n another enbodi ment, a TGA t heml ogram
obt ai ned fox?“bgwﬁgl%md&?%f:oﬁomﬁf exhi bits a weight |oss of 27% 1 n one

enbodi ment, provided is the Panalytical X-Perc Pro MPD PWB040 data for
Conmpound | -For g \,/.[,, AAFaE under the follow ng conditions: X-ray Tube:
Cu(1.54059 ; | tage: 45 kV, Anperage, 40 rnA; Scan range: 1.00-39.99 020;
step size: (0824917 *[29"“‘%‘?9?‘1"6’&"11"6'@%1?“’?6“‘ disglgsugpprovides@grysehBetPm3 3/ nin; slit:

DS: 1/ 2: Ssobwh&dlf}on{ EB(RnbIL lt@fbnielemomaaeﬁs stecmesedmﬁaom&ermwsssty@camné n one

enbodi nent rovi d is the ta f obt i ned under the
Fol Lo ng. oRaPnst fom S pokge ol et i foshefrboflesp@an it oot or - DToS
KJ3r; nunbewstaihmsfomnsa sg e In@m abodimen®, airhutanol@dwtalSIrcfmedRoasﬁqim[ 002201l n
some e”b()dh%?%xﬁ Edhbodinfils ¥Rh & Iy DL i dGRicRraf WiR kol 1N form

obtai ned from rre fy lEf‘rﬁetor?e Irgiofgborre er)r’bodgrreﬁt sa? sucﬂr'mI crystalline
formis a S§FisE&@a n some enmbodi ments, a methyl et hyl ket one sol vate is

referred tpoom; For msdm®dmoaiiRat e ;bresleﬁt mw&ueﬁaqdasrmnhaoféeﬁuﬁauhdmy be
|sostructUé®I with, Form D descrjbed infra w{fggZZl n.some enhodi nents, the

present di 899 SBRPLigLF SRmATELs ?miﬂﬂlﬁ’g SIRCRESERIY M, N s
conpri si ngChmpennd 1. coftai@atpmstisome of (Iqmpsmnﬁ ig rbystallisnfosy, whichengagiaki on

conpri si ngfomrggﬁymmﬂu QP'}L% dxhﬁﬁétacﬁﬂ itfoh ¢ %R%'&rﬂ obdd 12

crystalllne ﬁ—y Ine formco r ses In sorre
embodi ment SOneinsab leat s9me of ComBeHsdiL & hipiesA pRERiting orp grhickicpistaliine fast  sone of
Conmpound | cordprizesSKoknd & adceerw&ha.bdmm Elﬁrsayatwuoﬁmxsan-ybﬁmdl kdlige.f Or m conpri ses

Forml. in %aln enbo the Egvat rm| a ne | ket one
sol vat e. [b@g ]1 nInsotr)l?r%meO ?‘rtr:é)n rrpoun ylz_egb ° ews"EOerl%% 3 Hé’é by one

or nore of miqsescorst Xmmm@enpﬁracwrchﬁergmmmmﬂpamtmmod\dﬁtcd erenti al

scanni ng CalmMfnfiR klatining kG IninbsahiRRkik alaly3e ARMArRpE Mo Xob TR Yar
t hernogravi netric analysis, i nf rared spect roscopy, nucl ear magnetic

resonance %WPFWSP%EHB“P%YH‘HH“%‘BMF ¥, [0022311n some enbodi ments,
crystal | i ngoo2es]m JinabmeEemsmiinmsits| crySalkiedionn Eef Catsbuby I ishbarpteatinehef one or

ore, two 8 éﬁ@é&on&%ﬁ ,%oUPrF;&e y&rrﬂ)&e,gﬁégtr\l’l\ﬁevﬁwe%&mmr iy S X or

nor e peaks romits tern, I ch en al one or together
wi t h ot her moreReaks: i lsﬁ a&ttam, ihigh Pqﬁb%%?ﬂ taksp glong orripastheb v EStheror Ny, as

g_e? ]grl bed |cﬁkfr£c@enstﬁd'ﬁaﬁ,nfstﬂ|@til§ldl’dmfﬂ ﬁ?@mqml dsdEsaﬁnganmT:@n X-r g)(/k) .
Iffraction eaks ntla f ho In Flgure or
exanpl e, FSF‘H?%’“F@ ComRp Slg'lf)’ gd't’ >‘ﬁo E]"%'W[ g RViRABESS POSBYTHIY 15 4 20,

O her char ailer foshase mmkeﬂ(a)nEdrmstmpIc, Farm 3 ;s&ﬂaracaetdecm&' HpalPd. thE[ XRPR41As
descri bed Y, chirAerf gﬁg% cterized by sone or
all of thquibgl#gogr% é{h@rl rovi jS:Er"]& +d§tl?3fe? %€h§2&ﬁeﬁgh 6(u), infra (and
di scussed ilf#2 E'klarrpi‘*éd@‘/‘“b*’# ergjpcCampowe Tiorm E inchereterized pirsvmenablof WEned f or
Conmpound | ckénighary dﬁxhb{auécﬁnalgbfe@&d)wﬁmr Fﬂﬁ@(ﬁM@ikEus@idmﬁﬁeﬂnﬂm m); and an

endot her m at ) one, enb ram obt ai ned
for Compousl® ?ﬂ%‘rfgff% Bl orpRera QR o1 e e B ARBIEAL A o ot
provi ded i snddteriggednyti~d38 "Ompgran efiotheivPB 23 U2 (ninls falotvedt byGppgetind | Form
.1 obtaine 9 AC,
Vol t age: | 4SCTeg PR o g QUi SRR bitcgram s 1/ CRmp e EBA0E 26
0.017 029: ez@bmcﬁlmtmgﬁééﬁ“/( RULE 91) I 'SA/EP col lection time: 718 sec.;
scan speed: 3.3/mn; slit: DS:1/2'; SS: null; revolution tine: 1.0 sec.,
node: transm ssion. In one enbodi rrent, provided is the data for Conpound |
Form .1 obtained under the foll ow ng conditions: detector DIGS KEir; nunber
of scans: 512; resolution: 2 cm. Crystalline FormK [00225]1n sone
enbodi nents, the present disclosure provides Form K of Conpound I,
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and conpositions conprising Form K. In sone enbodi nents, a conposition

conprising Conpound | contains at |east sone of Conpound | in a crystalline
form whiwb20ryebvaskl i ne form conprises Form K. I n sone ecbaseoroizso a
conposition conprising Conpound | contains at |east sone of Conpound I in a

solvated crystalline form which crystalline formconprises FormK. In one
enbodi nent, Conpound | Form K is obtained fromnitronethane. In one

enbodi ment, Conpound | FormK is a nitronethane solvate. [00226]In sone
enbodi ments, Conpound I Form K i s anal yzed by one or nore of optical

m croscopy, X-r v RandeLngisf fraction, differential scanning calorimetry,
nodul ated differéential scanning calorinmetry, thernogravinetric analysis,

i nfrared sg8%40fbs cdpipmesmbpdiventishepeasint disdswrramerddes peostallisefopy, and ranan
spect r 0SCOobtaided @32 chlbRbestRe enbodi nents, crystalline Form K of Conpound |
is character] Zoﬁﬂ b){ t he presence of one or nore, two or_nore, three or
more, four BYZ0Rb ¢ ln fomsembpdimpnts thegreseyt disglpsuppsirevides Frmn F pliframpognddRpD

pattern, WwhindboriRRiieas comphsiAeHonn FAOHMeRmbbARGHE AlcompdsllioRtdifrising
characteri s¢dS da, laéo#gahstal i sh Fe,rm K from oth 1r forns,. Es descri bed
infra. In one renbodi HERT, %ﬁf)"&fﬁ(ﬁ prpghadf ja 4y ing forge. Whigh epretalfiog. ¢  on
havi ng peakfsrsetprisgstioad Fy Inssiome kmbodimentsh owk a crystilligeiform B(aslvatt:or exanpl e,
Form K i s clogdpaft efid ' - . 0., O her
characteri glt i.C geaksﬁﬁﬁgﬁggm%?ﬁlgghgﬁ%&gfﬁgls%m?%%}%%Oggm Oﬁ.f 1002281As
descri bed HEFEA! RICresSeRyodmey Rowder Jiiretios, differpntial sspqninggaloymergimodylated | of t he
exenpl ary differpiaDehi@g chlrifibtey HeSnoRtadimddt Aabgds, §fthled spedirdsdodydmidled SCussed
i n Exanpl e %9 'ticl n_one engpdl nment , a DSC t her nogr am obt ai ne or Conpound |
Form K exhi BiEPEie e SPHSH PSSR 12mMa0 RFETSFPY62 C(nin): anot her broad
endoL her mi cl0@288ht dn sonkembGHimemsy, crysmaliinaForay RisftCoatpouratl isaxﬁgctéi-iz(eﬂbyl)he I n
anot her e | My und | Eorm K
exhibits gqgﬁg{a?g Biéer;]nde(;%{ ﬁ?&hug%g%%g @g%e%i) ‘é\g*ef %qrac%gl{oécl’cﬂg)&%%?’ REF™ BF oad

endot her mi ¢ Bsiks Hem ity XBPRypayem, ahich ppaksvesn tkerplee or pEGthaEwithiotier | n one
embodi ment , charad&init fees, ARGRHNSH Pbai I @Smlother £RAD RS Hbed Al K gxhi bits a

wei ght | oss . 5% 1n e di me tovided i.s the Panal yti cal

X-, Pert Pr oeﬁ%m%%ég 033‘? QF%TP%E@ﬁ EI'EI%EBY °fgl‘!|‘_’t§1’§ sybiapady f o
Conpound | Ymiartachess inFigures Umce A(d). Heor EximinteaFeorg Kois nlkirdcieanst by é-peak/in Tube:

Cu( 1. 54059 yNKRPIVE! 486902658 Oher ARE i-,%“ - 1. 00- 39, 99
020; step sti z28% 0, 017 n2%3;5(9 I(?giilelrecti %ﬁgﬁp%n%? 7 cg&e'gﬁ;ﬁ'g'gg%""s%oé(gd@i& 3/ min;

slit: DS: 1/?3‘6, %S: null; revolution tinme: 1.0 sec., nobde: transmi ssion. In

one enbodi riedRe9] pr didekedbedhetemeCatagoand DForfa@p okt tehizdd® Rodfe ik ped under
the foll ow kb L ; S DT [ nber of., scans;,, 512;

resol uti on:ﬁg‘n@%}pg%g&&?ﬁd a ﬁ%%géggp %"L"%FB@E%’]"P‘% Og%%b"g’rﬁﬁ}ﬁf‘ﬁéﬁt s, the
present di SBYHEAB opiristd @reSormpeung EFarm| | sxbibitor browb tralothenhid evem ane$t one and
di ffused wivCimig aiPiondol@R230BERCIANE BRROSHRMS:, 1 TRA RiHs di scl osure

provi des Faorm L of Conpo |, .and.conmpositions conprising FormL. In sone
enbodi nent so,bmé"egg"ﬁﬁ(gg’%‘i”gﬂgm% 159 ﬂgﬁﬁﬁiﬁﬁa”ll?%gg‘rﬂ“aﬁﬁ dipembeast sone of
Conpound | Frovided grtiskanblyticabX fRert fyo MBD @W 308y ddia lfdriCoaph@d TF6ERP bbsesd For m L.
I n one enbqgj t . T ] ngl . sol e, [00231]1n sone
embod; mont o e Al Ao X5 hine, ly o835 R O0ucB o U b

i cr oscopy,™-JeaRr2pesnda0-3 P8 Vpaﬁﬁpisi?ﬁ:,O-%‘Vﬁ@lw@hﬁﬁmtin@c%mﬁqn@medpemi netry,
-m)?m at Sd di.henent D8!S0 RN GeveRLAH dhB Y Dec IRERALAVERES b2 a“a'dYSi S,

i nfrared spectr.oscopy,.,nucl ear neti c resonance spectroscopy, and raman
spect r oscop! ?’o‘flﬁlﬁ%‘s&yﬁlﬂe é%%gﬁgggP%WQ,IF pbgingdyadeediedellovege Conpound |
i s char act epndigaksigigtetthie DIGSISrcandkr afiseaners 1 peelutibmped?, nore, three or
nore, four or nore, five or nore, or six or nore peaks fromits XRPD
pattern, which peaks, when taken al one or together with other
characteristic data, distinguish FormL fromother forns, as described
infra. In one enbodi nent, Conpound | FormL shows an X-ray diffraction
havi ng peaks substantially simlar to those in Figure 10(a). For exanple,
FormL is characterized by a peak in the XRPD at about 21.46 20. O her
characteristic peaks include 8.26, 10.05, 11.59, and 12.31 20. 1002331As
descri bed herein, Conpound | FormL is characterized by sone or all of the
exenplary data provided in Figures 10(a) through 10(1), infra, In one
enbodi ment, a DSC t her nogram obt ai ned for Conpound I Form L exhibits an
endotherm c event at -16g C(mn); and an endothermat -259 C (mn). In one
enbodi nent, a TGA t her nogram obt ai ned2f or Conpound | FormL exhibits a

wei ght | oss of 6% |n onRESMFEDBHEET (RULE FigtsA/EPt he Panai ytical X-Pert
Pro MPD PWB040 data for Conpound | Form L obtained under the foll ow ng
conditions: X-ray Tube: Cu(1l.54059 A ), Voltage: 45 kV; Anperage 40 mA
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RECTI FI ED SHEET (RULE 91) ISAEP 3.2/mn; slit: DS:1/2; SS: null;
revolution tinme: 1.0 sec., nobde: transm ssion. |In one enbodi nent, provided
i s the dawe 2bwoo3sapound | Form L obtai ned under the folPcowisSe@i1oessde ti ons:
detector: DTGS Kar; nunber of scans: $12; resolution: 2 enml . Crystalline
Form N [00234] I n sonme enbodi nents, the present disclosure provides a
crystalline formobtained fromnitronethane. [00235]1n sone enbodi nents,
the present disclosure provides Form N of Conpound |, and conpositions
conprising FormN. In sone enbodi nents, a conposition conprising Conpound
|. contains at rgasknspifm@#f Conpound | in a crystalline form which
crystalline formconprises Form N. In one enbodi nent, Form N of Conpound |

is a nitroktiline Ydrmasmbodimpnngihg preseaiclisslosrpprayidesosystatioafsmnd | Form N i s
anal yzed byh@ired S6m BMéBforh. BRbME &hbdAlntdnRSGOPY aryskalli oD 8d1vAl. fifr act i on,
dlfferentlastl scan jng cal ori rretrg(, r_mdél ated differential scanning

cal ori net ry?m?ﬂ’é% t5\A FHoraferm sofyare jaepierreq 1 £t Epra T fiferpyddo ysomiucl ear
magnet i ¢ r esbedimees, Spech mog boipysiuanal withform EpleetibiseRpy, 10023711 n some
erhod! Ment Se028)Y St Al shid Emfcirtb, B preRAPAMIM. ploBiat1ALR S CofiatlAY ¢ '®
presence of one or nore, two or rm?e, ree'oP nore, Tour orFrore, five or
nore, or si®dAMPRETeNs parEnsing For Kt In sumpembpdimantana coptpogitionromprsingvhen t aken
al one or t aRRiphed IVohtAin® itk sER@bECInTHoRLN if a d3bAlindosh, WHtHIcSAage M N from

ot her for as _descLi b infra. |In one enbodipent, Conmpound I Form N shows
an X-ray gipf?ﬂcﬁg‘!’?%ﬁ E‘Hﬁ&?nfﬂ %B%T%EMBWFWWF'QP?‘V%PWW%?@H‘PP% in Figure

11(a). For centsingt &pst bonmanfiCompowekdd ireciobmaicd exysthlliinaiops athichrokfkinXRdk at about
8.92 20. Ok LShd SLRakS . incl o 9 76, 10 75 11,22,

15. 46, 20. 37 5?%%"?%?55%“%81 i B 3§%rg?éggzshaecrgl€f°%?még%t&nd | Form N
i s charact d/2HJ bl sewpembpdimnt, Compeyng I Eqreib isanslyz¢d by osrap viotkad optiraFi gur es
11(a) thr ougérostdgydXeray pividar diffractidn Sliferaail HBMing cRAoSlryt RBIIREA am obt ai ned
for Corrpour&pffek_PE rm Nne%(alig bi Es ﬁm endot herrn a.tljﬁlSOds%ﬁgm % In one
enbodi ment - & TCA T Rermogr At GOt AT RS PEFC LEhE SRt HRPLRM ¢ s a

wei ght | osgragfensagsonanpcegpestroscbmyd inderarhan spearosedd | s t he Panal ytical X-Pert
Pro MPD PV§§s@sidat i shik ediuaiuiiace ARk aL APy B N9
conditions: X- rlagl Tube: eCu(I ) 5465%“%9?@4\}/%} age@%HEgﬁﬂﬁ%g%rz%ﬁb@J Lﬁ%n mA;
Scan r ange FrEREY0iNge egnay. e praporethrec orgrage; fous ormere,diyE PEmeTE. G Ssiofe: 717
sec.; scan nmpemoks nBitsKRPD e, widSi fehld, wind: takah hlbie dr@pihbitvigibitd-me: 1.0 28
RECTI FI ED SEELA ). EP ) de: transm ssiqQn. Ampophous Form
[ 002391l n sone?;grgéé%ﬁn@%ﬁ#ﬁﬁ?gn Hr%gigﬂt er(rﬁ’) r§n§1 agsdﬁsrcg%g'r"g(sﬂ' glégnearmrphous
Conpound | Fmbodment, Compound I Form H shows an X-ray diffraction having peaks substantially

similar to those in Figure 4(a). For example, Form H is characterized by a peak in the XRPD
at about 10.67 28. Other characteristic peaks include 8.94, 9.69, 10.51, 13.13, and 19.43 20.
{00214] As described herein, Compound I Form H is characterized by some or all of the
exemplary data provided in Figures 4(a) through 4(f), infra (and discussed in Example 6). In
one embodiment, a DSC thermogram obtained for Compound [ Form H exhibits an
endothermic event at ~96 *C(min); and an endotherm at ~257 °C (min). In one embodiment,

a TGA thermogram obtained for Compound ! Form H exhibits a weight loss of ~ 10.1%.

Crystalline Form I
[00215] In some embodiments, the present disclosure provides a erystalline form
obtained from chloroform. In some embodiments, such a crystalline form is a solvate. In

some embodiments, a chloroform solvate is referred to as Form [ of Compound 1.
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and conpositions conprising anorphous Conpound I. In some enbodi nents, the
present disclosure provides conpositions conprising Conpound | in which
subst ant ivabl2g12zdob33ef Conpound 1 is an anor phous form (i PET/USRMIG/0e3BBPOSI ti ON
is substantially free of crystalline conpound I). In some enbodi nents, the
present disclosure provides conpositions containing Conpound | in which at

| east sonme of the Conmpound | is in a formother than anorphous (e.g., is in
a crystalline formsuch as, for exanple, FormA FormB, Form C, Form D,
FormE, FormF, FormH Forml, FormJ, FormK FormL, FormN, and

conbi nat i her QR4 gﬁﬂi ound | is
char acter?g‘gé&by '?ﬁ%)lggéence% &32 |nt§gég%g*< ‘%%‘é acEg%g% “ggrﬁ an XRPD
pattern. [2Rd <uRROsiEoRssamprisifed orm holnseBeemidinsotsntomppsitionisomprisingr | zed by t he

absence ofcm,aamt Sntafils aOlcBRkS otbat.pdttaa: ke cpfsaﬁa@tonhnymmégtmﬂl' Form A,
Form B, F D,  Form rmF, Form]-1, Form] ormb5, FormK,

Form L, Fg{"m Nmpaﬁagemlfhéﬁ"?w IERtS Greompositeg semptrisg Gomestnd L anor phous

Conmpound Icontgingitdeastcbme o Exahpoyndidiv ik 8e)vasdaoystiiiine Forihayhich drfstallideifem pattern

subst ant i r i pent s, anor phous
npound %héné%?%#ﬁe r 3 ﬁtg’gsﬁmﬁf'(‘ )H di |s£lﬁ7t§£r¥§ﬁne%ﬁa:n8m GRS or an

i sopr opand0247} f | {rpsomsemhedingms Chmpeind erIEﬂqWZGM&%Odepe&l herein,

amor phous HieRRepy! d(]lay?éw&p@'ﬁﬁﬁﬁﬁ{ mﬂnmsamngee&meay yn&tat%pr ovi ded in

Fi gures 7( %%t hr ou infra (see Exanp . one odi ment, a DSC
t her mogr arfiGBesake Fal%‘ﬂ?‘ﬁfhﬁ‘&?°§§mﬁﬁ&“?1ys§xw W‘tjt%gssmﬁlﬁﬁnsl tion

t enper at urmeagaéicr&bndoce s{pﬁctﬁﬁtﬁpﬁﬁhﬂﬁm@ﬁkcu&coﬁ% t her nogr am obt ai ned for

anor phous und | exh t s.Qf- 3.5% , | TI ONS
COVPRI SI NG | D%bs f\‘}tl'sg“df—‘ Mt“flﬂt’f'f 365@‘2‘1%“5 g‘F &%ﬁt"“ﬂt@é’%sur e

provi des dOpRSs iof ¢ngies mpigamwomD moTel heee anuipror fourroe moree feerae chofe; amsbsal i d f or s of
Conpound |m&§péiﬁ§ﬁt5d1 hﬁﬂkhﬁrpﬁtepn. wﬁ{exp&&s,tvthen Iat?&x%n%%gééfeﬂwhﬁ n@érn of

Compound | % dncorfoorat ed into conmposi tion. sonme enbodi nents, the
present di‘S¥PEELPEIaR- g% %?hﬁmm%?’éWS%H%%W|’WS I4engt conpri se
and/ or ar enbodipantetorfigonnd EExnnd sﬁ(ﬁ)\t’smixaﬁy mmmwhg pakdasaiiibgd herein. In

sone enbo Fol Sanble 1] T ULE 9 SA/EP WO
2012/ oogsgéﬁ%?}%g?gﬁﬁ%&%% 03| o Pfash Fgﬂémn%‘r |lss° eﬁ{}%"c §ly

ef f ect i ve $RRIMabeR 260 Opher ¢hauntanm ptakasicludnid. @hb?rﬁﬂab&a"ut m;ua hnd accept abl e
carrier orpzasabpi ent. [00243] In sonme enbodi nents, conpositions conprising
Conpound | pravi,ded h| |l ates. | n_sone enbodl ments, the present

di scl osur elo%}rlg\/l dés dge T“gﬁgﬁﬁﬁﬂ%a restalfine Sopm ot fepmpopstiis shararigriasA &y smsror e sol i d
f or 8 desorabetthérexemplary dama mmmdmﬁigdematmu@ S(w.Opfa {and discsaPin ses

anor PhouS. dXaARYdnlone LS, £ BREUIRRLR iRk BRI BLE SRR | Ses _one of

nore crystal forms. I n sonme enbodi i S substantially

free of orfShibis Hpypad endoergiq ¢vert af w476 (mip) aea#emermmmmwo 6 (hpophi | ate is
subst ant i atnhyntﬁdeaeatmams LY@ (16°08nid, qr)mn &9@&4&%&9%@%' nments, the

resent disclosure pro S CO |t|os r|s| repared from
IOCorrpound It E%WW"PB‘EW\SX%%&TP%”EP ‘b'\tﬁt‘?l €% 3 p arERt her
conpri se dEéminy; anerdothantus eveomHlddﬁ!pmneman{xﬂ&ﬂék&]alt nzmcmmmbodl ment s,
provi ded C@tsﬁemtmoméomm%a.aa:,Afb,«?qﬂhtdgmh&b%&%%@gﬂm m £ast one

ot her corrponent such as a carrier ar naceut | accept abl e

carrier). ThPEHE wrgdsEeT w33% %‘Wé‘ﬂg‘idﬂt*ﬁi‘F ad&iy hermopmertioiinkd fof nconpat i bl e
Wi th Conpwumuﬂﬂffoﬁﬁmsxtﬁiﬂﬁﬁmdgﬁdoﬁﬁfeﬂf% 5B edBodiitenk (pRAIEH RGhANY

undesi r abl |oI i.ca se | ractin el eterious
manner Wi t'f?“% ggﬁ@?k?gﬂ%’g%gﬁ?‘(os ?“?8 F%F‘Efﬁ’s["aﬁ 6P“dfh‘g use t her eof
is cont errpfp&ttvedg tapditiensnKtrim WW*@(S&@S@A&I Volmge: 4dik¥cAmpernge 400244 | N sone
enbodi nment r e.g.,

phar mceut Tl [T oo B 2048 Sl G A Il AEEAR I SR b YT BT |
sugars suctird Elae%%s’é" rgjoliian dme: aln?cﬁesdli?désfé&ﬂs‘%%?lbﬁesﬂ@u@hdl%Htcorn starch
and pot at opr&tidddGikthe B4 foHt‘@zﬁﬁ)uﬁ&lﬂFérb& bk ddeVBS fol bwillg BshdRiBAY; UM

car boxynet hyl cel | ul ose cel lul ose, and cellul ose acetate; powdered
tragacanth; malt; gelatin; taI c; Crenophor; Solutol; excipients such as
cocoa butter and suppository waxes; oils such as peanut oil, cottonseed
oil; sunflower oil; sesane oil; olive oil; corn oil and soybean oil;

gl ycol s such a propyl ene glycol; esters such as ethyl ol eate and et hyl

| aurate; agar; buffering agents such as magnesi um hydroxi de and al um num
hydr oxi de; alginic acid; pyrogen-free water; isotonic saline; R nger's

sol ution; ethyl alcohol, and phosphat® buffer solutions; as well as other
non-t oxi ¢ conpati bl e IuerEmeEDssur_tEmm_tECMymA/apryl suI fate and magnesi um
stearate; as well as coloring agents, releasing agents, coating agents,
svveetenl ng, fIavor| ng and perfum ng agents preser vat i ves and ant i oxi dants

o o oy o Y oy Y .




an inplanted reservoir. In sone enbodi nents, conpositions are adm nistered
orally or parenterally. [00248] 1 n sone enbodi nents, conpositions are

adm ni st ewedopaessceral ly. In sone enbodi nents, conposi PCONS2@NM43680
adm ni stered intraperitoneally or intravenously. [00249]As is known in the
art, injectable fornul ations are often provided as sol utions or

suspensi ons, e.g., aqueous or ol eagi nous suspension. Such solutions or
suspensi ons nay be formul ated according to techniques known in the art, for
exanpl e, using suitable dispersing or wetting agents and suspendi ng agents.
I nj ect abl @ef@SBYES KBRSuaAbe oF ¥iahé 813; Yessilgn 6w/ N some enbodi ments, an
injectabl e solution or suspension conprises a non-toxic parenterally
accept abl e diluent or solvent. Exenplary vehicles and solvents typically
enpl oyed includ@mummEanf?nger s solution, isotonic sodiumchloride

sol ution, one chl or t hane met hano

nmet hyl et hyfuéfé oneln PEF me)Odfm‘T 88%%“‘8??‘?3?“ prwggf%arﬁgﬁﬁ%l 8’“1 3- but anedl ol ,
and conbi nbkinghgon hwethebﬂlylk{:t@mﬂm}dnw embodimenth.euéhreatystalling tiermi if esolffﬂlfxed oils
are converﬁumacubxdﬁm 9351% eﬁaﬂé gsmte 1Dfefehidd RER#bi) SRnipung Y bl and
fixed oil may be enp |ng synthetic nono- or di-glycerides. Fatty
aci ds, sudmsome embeﬁhee%ﬁamamax k@sgmmw@ Foep D\dessribekingge of ten useful in

the prepanagegn ofn goaheﬁsai&heﬁs, tha%reaénemsufegﬁovniaawmpmboe@bw-mccept abl e
oil's, such ﬁs oliyve oil or g (i?P {&g i NQ ﬁ‘golé"ﬁ %Shthyl at ed
versi ons. 2hCOURgRituSAUPTRES: Bt Pponndly gy fqmsren Wcontain a
| ong- chai mmabmfg(ﬂomtnhnde[n«tonmnsdt laqzesmmﬁ:ompmind & mslmliwrfmﬂmhxchel | ul ose
or simlar, t;h GQMH{ rrul ati on of
phar maceut f@%ﬁﬁg%oz%ggm@%g{]e ojs?(igs'u orms | nclud é‘hﬁn‘g“q‘é‘r?ﬁ (gsnltl%lﬁ{sngand

suspensi o@mppwds!mtametiaash@mee Cempavpd | ip apsglvated gy fialbinefamy whighch as
Tweens, Sm&xaaebrafcbeﬁnsemf&uf Y deetaia @RBEEm&tis, BcQaVatd RRK Isiat y enhancers

whi ch are co used in the manufacture of acceptable (e.g.,

phar maceut T4 V“é eeft W e) solid, liquid, or other dosage forms may al so
be used f qoox2ke pﬂrq@omembﬁrﬁmém muhmmindeorh{)DiRﬁia]@ecaw oncacmeetofibl e dosage
forms incl t

suspensi orioiat eitifeedh SO qonlsE diBdol A AR S TioShey. BURRNE |
commonl y uiEgentplscusing celerpeey. Bamnassvimeticanglygis, L@BFF@E?FF?F@OHQWBSI such as

22825?2“?‘%?@;:@32?%?@@?’é‘@“m%‘a“ngpﬁa‘g"gﬁ’; crose and g ;%If‘“ ontn e
cornstarc g’ﬁ%ﬁgfy f ar B‘a‘ ?s cBpafeHE PY By the
acti ve i ngreehcenfonesr inprzi @l ok mospthize vedors fohr amers ki yommpramdsig ospendi ng
agents, %6:99% %Mﬂgﬂﬁ @gﬂr:e?rg %&ﬁ%ﬂﬂ% Y&Lﬁléﬁ%%ﬁ&hér%ﬂ%f wRpt er al

formul ati ons desire I n sweet enl ng, avoring or coloring agents

may al so bdamgeristic dagditngrish Forrsb i Pbesforme) HAsEEbed /0PR52PMRIN ni stration of

or al fOWPQﬁﬁHo&xﬁﬂﬁt eaﬂpéaﬁd RS 1akbwe ahlmhgdlmnaﬁndva@%eaa‘s sip@akidpt ake. For
exanpl e, in

Q ora tlons ar adm ni.ster. th food;
in some e @ﬁ'ﬁoeth?se m E@En%&f”ﬁpgﬁ’lgp g® %‘fﬁcﬁpé & @M‘P%ﬁﬁ&d or
within a pagtdutlf. 2420t thr fhaMumelpaalﬁmluuN 46n$.80pnd dM6®E6.f ood. I n sone
embodi ”e”tlﬁt)zz% al &Q%ﬂﬁédtﬂeﬁﬂ% @E;?nﬁ’é’é@:ﬁﬂoﬁﬁﬂ ﬁﬂn‘ﬁ"ééﬂaﬂa&t&ﬁée@b?%uﬁ%rr egard to

the timng of ftood intake ositions for oral admmhistration can

be for nmul sty ﬂ'§§x§’éﬂl%d@i‘l"l"?"ﬂ€ﬁ‘ﬂ tﬁ“@ﬁé@éihf%‘ﬁh 6Qu)p infigrfanddisiasdBnt s, a i quid
formul at i OEkafngle!8).2 oY Edibdichdit, @ TIFCORermByem GbRIAEd RF ctuh sound KEorm JS prepared

2P BB Bbod, Sl L P Bl by i Z%Qet? her i ng
agent, suspersibotimagerTGA etnogracdatntiyedddrcompoindridoss $ axhyhits b wezbniss
embodi Ment & B, IHUAedenIbQ{ixméhzahﬂo&Hed ém‘#&[&%&l%@ﬁlm ﬁE‘&i{Pﬁ‘ﬁrW%ﬁ% on I's

adm ni stered _i ntravenous cut aneou or | ntranuscu uspendi ng

agent s t halor Eempayed L Eem JI%@F”@@E“deb@F fOA‘SW‘HBFW}ﬁ"‘t"@f X-y Thew: 1 5(":‘8?? ul ose,

pol ysor bat 8% 8@snabe/ d5 wy&hiﬁf&gcqelxﬂmlseﬁﬁmggummm °Qp; siep @gA0ANY Pegpowder ,

sodi um car boxynet hyl cel | ul ose, pol yoxyet hyl ene sor bi tan nonol aurate and the
| i ke. Solubilizing aids that can be used include, but not limted to,

pol yoxyet hyl ene hydrogenated castor oil, polysorbate 80, nicotinam de,

pol yoxyet hyl ene sorbitan nonolaurate and the like. Stabilizing agents that
can be used include, but not lilmtet to, t sodiumsulfite, sodium
netasulfite, ether and the like. Preservatives that can be used incl ude,
but not lilmtet to, nethyl paraoxybenzoate, ethyl paraoxybenzoate, sorbic
aci d, phenol, cresol, chlorocresol, a%d the |ike. [00254] 1 n sone

enbodi ments, provided coREeitiIEDSHERYRUEE 9 A/eped for rectal

adm nistration, e.g., as suppositories. Such rectally-appropriate forms can
be prepared for exanpl e, by mX| ng the agent W|th a swtabl e

-, = - T L o o M o, I 1 o,




topical admnistration typically include, but are not limted to, m neral
oil, liquid petrolatum W) 2012/ 009336PCT/ US2011/ 043680 white petrol atum
pr opyl enewgl2gaiog3spol yoxyet hyl ene, pol yoxypropyl ene compauru$oiamudess fyi ng
wax and water. Topical conpositions can be fornulated in a suitable |otion
or cream for exanple, containing one or nore active conmponents suspended
or dissolved in one or nore pharmaceutically acceptable carriers. Suitable
carriers may include, but are not limted to, mneral oil, sorbitan

nonost ear ate, pol ysorbate 60, cetyl esters wax, cetearyl alcohol,

2- oct yl dodg@iRestn e Nidske. AABa ﬁ%wastlﬁrns ﬁf'dsﬁﬂﬁ'ra%hmmmé HEU eof .

[ 00258] For nmul ati.ons faqr opht hal mc_delivery are often prepared as sol utions
or suspensPBn&eE gnsmissiont Bfine e iraerihpstvilyd dttes datadorGamagigd I ormd one

ermbodi ment shraiagtunder thfoRovahS&Rbivaks: NeedreDTIES KBS hddibaa bke#isustechl ori de)
is/are al SQ.l lmctj, ggd Opht hal m ¢ conpositions may be fornmulated in an

oi ntment such ag pe't"rol atum [00259] Conpositions for nasal delivery are
comonly fornul at ed as aerosols. Such aerosol fornulations may, for

exanpl e, be or SIS FSS) ktions or suspensions (e.g., in saline),
optionally cont ning one or nore preservatives (e.g., benzyl alcohol),
absor ption W%ﬂot elnsome embodimentsethp argesnt disclngvra proaidiy Form K of fotboynd 1,

sol ubi | i zi agl @tnpdhme eShiBing Y6 R. f.lﬂioﬂle embodiBERS QEMﬁhm dofpagifd | n sore
enbodi nment SomS ngga ti. ons, %%P‘g“ % ‘f"ﬁ uti cal | tions) asS descri bed
herein may TREPHGE BHEGH 8 SRR 3‘%@%@"‘5 which grytraliing 25t i on

i nhibitors formrcompndye heti lonkn someemhtﬁdn{adﬂﬁ%én}ﬂpnsnmmmﬁmdamm[ provi ded
conposi tiog odi nenat s,

the pr ocess%ﬁﬁ&r}%ﬁswﬁc’eﬁ (al rg%gg%e%ge% t?%gﬁoﬁﬂ ‘?fh cﬁ'g%g‘é'gg‘trﬁg agent is
tert-butyl ceperisaoiomK, IngneendetientEempound hEormdois ebtsineitfrapyitometbareal ¢. | n

sone enbodllrtmteﬁmbodnhentm&&p%aﬁmnﬁmpanlhgmgﬁ&ggaemIn sone enbodi ments, the
cal cium carbonate. |In sone enbodi nents,

processi ng t preci pi t at

the pr ocesgﬁ}%gﬁageﬁ‘t ?‘gmt‘t?ctdﬁ?ﬁnﬁ’n?ﬂ}‘%k‘f‘ bForm K is analyzedbyora pemers of t he
processi ng optéfelrnicioscopy,| ¥-o polvder ﬂdﬁ&nanﬁiﬂtcﬂmlts&nmhgh&ldam&?ﬁﬁddﬂm:eagent is
m crocryst glfeteifal S&hhil YRS dj rovi de

conposi tidns conprise %ﬂ%&(ﬁ or e }:% Iz ?o‘ﬁﬂig%#ts mgﬁlpgy "M% one
embodi ment ?agtqqéreé?‘ﬁ‘%‘teéﬁcﬁs&??yoﬁldﬁﬁm‘tﬁpfww wat er soluble. In certain

enbodi ment §002211e Clhysemathbodahidn@erkRdlidei ol Kiof Co@pdind I REAdratirBed by the
[ 00263] Exegg%&w fCFAXStn"%anla' zat i on I nhi bi tor i ncl ude, but are not lTmted

to, polyvinyTpyrrolidone 7 YIS W’ﬂE‘F‘?f&quﬁ"ﬁ’B?Fﬁ O SHPT copol yner s

of pol yvi nwommmlfrmméimpmmmymwm takep aloydariszetir with other

N-vi nyl pyr Emric@ﬂ%,daﬁ (ﬂm SYLRRG K th rqa]n}suils%%%nge%r}féza mhyes (e.g., HPMC
Fo

pol yners, rox rop I | ul ose, cellulose xye‘t hyl cel I ul ose,
sodi um car 5%'& ‘%’81“}"& Fgapk SE%YS@@%E*‘V\E)%EW mong peROTbyARIY/ 043680
car boxynet hiyl‘hlacteltﬂolslé inFiguressie)i B8 ekahBle Pk Khydhattkdiddh 658 hoak HEXL kKABD acaci a;

horo- 20 GERBYISDA, Aler UL R! A8 BT T3 Y57, IBIETEGLg gexc! odextri o

gel atins; ronmel | ose sugars 8 ng
manni t ol ; t’)‘ﬁ'ﬁ%y dr ﬁtdeaqtréveﬁbﬂrgn, Cimedetﬂoemé lgdhymctbnz(ePEGomep:@ by et thy| ene
oxi des; pohw@a@wﬁwﬁaﬁda@ﬁt tbd HBhroRH Ay i (taﬁcl {Q:ﬂé%hd m@tgﬂglttgf glycol

derivatives and tug ’Isé? % Tweens acr
copol ymers? ong AEOCBRENL RIS ﬁ%’"t"ﬁ@?‘é’ét"’“‘éﬂ%‘ﬁﬁma%ﬁnﬂ F@aﬁﬁ%@ﬂpnbﬁaﬁ
[00264] | n swivthemuib ek RS C(intg; m@mwadtnmmeme@ﬂmpomtocmnj andM¥Or phous.

In sone e |zat| tor is nyl pyrrolidone
(PVP or povi t L“FS} i}_e%eﬂ)yi%g,a hﬁreentbogmteﬁt aiegbélteﬁ'l’qgf"’?g‘% %‘?‘Fdl ‘)P/fh!o)tl)l tor is
povi done U§P9“Rﬂmd bRormHg exhikits 2 bropd endqﬂlemneveamwd? temds$] *Cheoaetiedd of
Compound!_ afbyiehic &EAL14°CRAY kIRl el 85951 ¢ (. IPIRblifiod " 2 121 0

ad!{lln

of about nbodi_ment s he anmoun

and the anﬁﬁrﬁ% ét%ﬁ%ﬁgﬁ@é S?‘@%"é‘ﬁ IFomK exbibipa weightlossn a rati o of about
1 : 1 (by ki @b%) Indre esdodimeniposlides i the PanflgriAlRPak PAIMED PROVAI.AND t he
anount of povidone is present in a conposition in a ratio of about 2: 1 (by
wei ght). In sone enbodi nents, the ampbunt of Conpound! and the anmount of
povi done is present in a conposition in a ratio of about 3 : 1 (by weight).
I n sone enbodi nents, the anount of Conpound! and the anobunt of povidone is
present in a conposition in a ratio of about 4. 1 (by weight). ). In sone
enbodi nents, the anount of Conpound! and the anobunt of povidone is present
in a conposition in aratio of about 5 : 1 (by weight). [00265]1n certain
enbodi nents, a crystallization inhibi%or enployed by the present disclosure
is a PVP polynmer. [00266RetTREDEHEENRVLERANISA/EPVP pol yners enpl oyed in

t he present disclosure have




a nol ecul ar wei ght of about 2,000 to about 50,000 Dal tons, about 2,000 to
about 30,000 Daltons, about 2,000 to about 20,000 Daltons, about 2,500 to
about 15,W0QoDalob3zas, about 2,500 to about 10, 000 Dal t omsT/Useo1abasso 3, 000
to about 10,000 Daltons. [00267]1n certain enbodi ments, PVP polyners

enpl oyed in the present disclosure have a dynam c viscosity (10%in water
at 20 C) of about 1.3 to about 700, about 1.5 to about 500, about 1.8 to
about 300, about 2.0 to about 200, about 2.2 to about 150, about 2.5 to
about 100, about 2.8 to about 70, about 3.0 to about 40, about 3.2 to about
25, or aﬂ?é&mﬁouﬁdi?mﬂﬂﬁ’b‘ﬁmzﬁmﬁmﬂ? @?&foﬁm&ﬂb’mt XQ@ AfbelOUi.438 can be used

in the co ositions. provides herein. In sone nment s, 2 Qvi done is
sel ect ed®Pr Beiaps: 43 BYrAmparagedpmdy; Seangpnge: W{H%‘) F% s@?ﬂﬁ@t"l’ 28pat er - sol ubl e
honmopol y&aHe&ic timdk Mi7B8.; sempded. . IMGRG it: BlsaszsemQ revoRien itp@fIl in the WO

2012/ 009336P /USZO:Ll/ 043680 c ositio d herei de, but are
ot | | T VRN GH e S A RioA AL et g Cotayt ) O

enbodi neMmedpmMrd&ﬁdlcpﬁwmsmmSMewaﬂoum‘mm&iommm2 In sone

enbodi mepy djgoy&,{‘ione possesses K val ues between 12 and 15. [00270]1In
certain e 0 PVP pol ymers enployed in the present disclosure are
sel ected fromKollidon(r) PVP polyners (e.g., Kollidonl2PF, Kol lidonl7PF).
[00271] In cer@,gg,m,mmment s, a crystallization inhibitor enployed by the

pr esent | osure i s 272 certai odi nents, PEG
pol ymer sﬂlgi%q oy(LaJI & SPR° § d‘ﬂ)‘?"’@ge‘h‘%/praﬁegté{“&g’ Lrﬁ& %‘é%smgﬂ‘ g‘g@r age ol ecul ar
about 5, amﬁxnamdm&edaaémmfﬁmmmrsetmm 15, 000 Dal ton, or about 5, 000-10, 000

Dal ton. |Q923] 113 6L LAl ARRONL FER S sfiel Y3hiakd oA QbR L 07 empl oyed

by the ptese osure 'S n certarn nents, the
crystall mmaomitumpman@mg Formpl. Tivsemng erbogdlimpeniscs eompositonaemprsiye Tweens( r)

i nclt ude ’é\@nﬁs&na@, ctoMﬁ?f& léﬁ&sgﬂ%ﬁfbn?ﬂundﬁ‘ﬁﬁﬁ@ryﬁﬁl@ﬁnﬂ_mc%Qtall{nE()Z?‘l] I'n t
certain enbodi nen a crystallizati in e presen

di scl osurfqémlcgmﬁ'i'lge?-ﬁ‘?% T H) 8reshs 9‘8}59'1’ ‘!‘Eg‘?fﬂ}r 'ﬁg&e%’(’ﬂqﬁ%‘?e [ 00275] HPMC
pol ymer s {ana83] i nintskree eigndimdnanGinponhd UhmmL ig@lalyatdisy ane biradtbofie and

nater T Rbich chlrob BBl ity DO Lt RS0 ARRHEEH walfin A Gy ool | et
(at a coMWB@F@W&?M%WWW‘??%W‘%éﬁﬂysﬁﬂﬂﬁ?ﬁi WEBWECOPDFUEE cP, about
1000 to gh mge'émﬁﬂgsgamgc@gy,@aa;%p@&%&pﬁooo cP. In certain enbodi nents,
the nol e j ght of the reater than about 10, 000, but
not gr eai@?ﬂlh I’%B‘Bﬁfmlfdgffﬁ‘tgowtw‘é? &&? g?,ﬂ %?Etﬁ’h‘ﬁ?ctef ® B0, not
greater plesencadfone o566e.090 pr moresilnke grraae.dour bhmerealbvowr mo&0orGO0r [ 00276] HPMC
pol ymer s ,af SRaldHomn hd kRIS pdifindihiVPpdRY Wash tRifen 3RS br 1bgbiHePRiPEm&V Al | abl e

characteristic data, distinguish Form L from other forms, as described infra. Inone

embodiment, Compound [ Form L shows an X-ray ditfraction having peaks substantially
similar to those in Figure 10(a). For example, Form L is characterized by a peak in the
XRPD at about 21.46 20. Other characteristic peaks include 8.26, 10.05, 11.59, and 12.31 26.
{00233] As described herein, Compound [ Form L is characterized by some or all of the
exemplary data provided in Figures 10(a) through 10(i), inffa. In one embodiment, a DSC
thermogram obtained for Compound I Form L exhibits an endothermic event at ~168
°C{min); and an endotherm at ~259 °C (min). In one embodiment, a TGA thermogram
obtained for Compound I Form L exhibits a weight loss of ~ 6%. In one embodiment,
provided is the Panalytical X-Pert Pro MPD PW3040 data for Compound I Form L obtained
under the following conditions: X-ray Tube: Cu(1.54059 A%), Voltage: 45 kV; Amperage 40
mA,; Scan range: 1.00-39.98 °20; step size: 0,017 °28; collection time: 716 sec.; scan speed:
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hydr oxyl groups on the cellul osic backbone by net hoxy and hydr oxypr opoxy
groups. Wth increasing hydroxypropoxy substitution, the resulting HPMC
pol yner beoanexosasse hydrophilic in nature. In certain echaskemoizssot he
HPMC pol yner has about 15%to about 35% about 19%to about 32% or about
22% to about 30% nethoxy substitution, and having about 3% to about 15%
about 4% to about 12% or about 7% to about 12% hydroxypropoxy
substitution. [00277] Exenpl ary HPMC pol yners include, but are not limted
to, hydroxypropyl net hyl cell ul ose (HPMC), hydroxypropyl net hyl cel | ul ose
acetate pht¥@inih eshmosa@zezssmmﬁmmswws@ém tﬁa!fzﬁ@mﬂ: din one
hydroxypropc¥r' pIBL cel l%l é’ g{r te sucgcinate (HPMC-A

hydr oxypr opy %@87? D PaPeyR HE?W%&‘?‘@“‘(“I—‘PMZM"%EB

hydr oxypr opynmmwemof DITESK BrivhulmtHepdfacnbiBY T rB0lutibR 0248] G ades of

hydr oxypr opyl net hyl cel | ul ose (HPMC) include, but are not limted to, 3FG
4FG b5FG 6FG 15FG 50FG and KI OOM G ades of hydroxypropyl net hyl cel | ul ose
acet at e succi nafesefpriEopsN i ncl ude HPMC- AS-LF, HPMC- AS- MF, HPMC- AS- HF,

HPMC- AS- LG, [omMC Aty Mﬁe%&dod‘ﬁéﬂ%ﬁé pFdGn: @%ﬁ%ﬁ%}’%"‘dﬁ”l’?ﬂw%"”’%S 55S.

hydr oxypr o% ng ‘¥I cel | ul ose pht haI ate
[ 00279] O he ‘pol yners are avail abl e under the brand nanes

Met hocel TM[omss]ow Gf'\ﬁhic@ﬁtbodﬁaemﬁﬂﬁ pmér@hl@@&wlﬁéw&?l:&uﬁﬁ st g' Co.
Exanpl es ofa&% ntl I;:IPI\/[:rl ngy hlslhav' n r@ ium viscosity 1 nclud
Met hocel TM kﬂ r’@b?’%cé'} MR BROGFREPARAT S 13 CAmRRSItign Comaprtsingt y of about
4000cP at ED%PQWM') captaing gt ledSkmmelo€€orofiountPMn axoysialiie SorlawhittDcr it AIeT

viscosity ithad I t 1 and. Met hocel TM K1 O0M
whi ch have vij sdég{sifl%é?ggﬂg‘q g;ﬂég%m%%%ﬁag&ﬁlcgwagaé%l SSFORSEaR00 cp
respecti velsgll"?}Fscom ties at 2 %(ww in water. [00280]1n some enbodi nents,
provi ded f goazasjat i Moﬁﬁymbmhwd@ce;ﬂgmalm&a«rﬁ%ﬁ&ﬂhbﬂ&t&r% éJ}h' bitors. In
certain e Seco stalljzation inhibitor Is PVP pol yner.
In cert ai T&g%opﬁmgcc{p&@?ﬁ'em g?fgﬁﬁxéiﬂ’rﬂ%“?“f‘i'éfwg F‘ﬂ‘l’ﬁ‘bﬁ“tyoﬁ“"‘f‘%atﬁl PEG
pol ymer. | ﬁ'fﬁegﬂt‘dlSwnembedvmltysﬂlemiogrmeemndnﬂys)@h&hﬂed FRtttRtbply MakRAt Or 1S a
Tween(r) Slﬂ{aﬁﬁ&k?&&nm&}p&%{)&c@ aﬂ%ﬂl%‘?&{of the formulation or conposition
[

conpri ses one or nore Cryst “%tion inhibitors of at |east
about 1% 3‘8&2 0% nlszwemh%mwwmw@ww SErmpOBIl iiddactaid by 55%
60% 65% m%ncea%m 86Kore S0 or z&&%thﬁ5%r@6reﬁ@u4b( Wol) fiveRR B & o d@.&}e total

wei ght of ;Ie%fﬂéu?‘%sdf% r corr‘t"),ﬁ‘gk ?‘ﬁ‘b 0102181 oln sorLe e nments, the
conmposition I's prepare PSP MY B N o8, PTIPgeeT Withoterr t i cul ar
enbodi nent § ”%C#@S@d#?ﬂoélﬁmgmnh Farmp¥ &igraother foyms ysaleluiribédziafd. R ohé oM a sol uti on
of (60: 40) embédihed:, kiR I/PoRA ﬁfshovb&n%@fl?d fRRadh Hﬂhtg%bukts s&si%%tf gt 1S

tert-butanol | n sone enbodi ne he solvent Is a l?ert but anol

and wat er . “FiGg s infimrsbi)s! For °"t°ﬁ@n35$’| Fomm N4y herapreriagd iy optak brthe aci d.

| STODAX LaB@®PD]4)62808. mmoomammsmupaks Reluds?.6v, b7k, 10k O, 2bNd, 460'95 a

sterile, |ypph owder in a single-use vial contalnlng 10 ng of
Conpound | anda%ﬁeﬁ %f t he bul ki ng agent, povidone, WO

2012/ 00933&9@?1Uszeaqe/smbs@mexmsmmmmnﬁomwx& sharse@aded by sorhdtlalldete 1 Sterile
vial cont akfﬁﬂﬂﬂir}zddﬁ—prg\fldédhﬁF%n]eyﬁ'&gtﬁ ngﬁi KG}{ 80%.PJ; Iene%gg col , USP,
\'

and 20% dehydr at ed .al cc&p, aI ue o OVI Efo SP is 17.
The nol el cHFa? tigin °rpQR??PBB‘H’eI orywN; exhibitiamendathego ot 1340 PG fmin). In

one cmbodlment, a TGA thermogram obtained for Compound [ Form N exhibits a weight
loss of ~ 5%. In one embodiment, provided is the Panalytical X-Pert Pro MPD PW3040 data
for Compound I Form N obtained under the following conditions: X-ray Tube: Cu(1.54059
AP), Volage: 45 kV; Amperage 40 mA; Scan range: 1.00-39.99 °26; step size: 0.017 °26;

collection time: 717 sec.; scan speed: 3.3%min; slit: DS:1/2% SS: null; revolution time: .0
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[ 00284] | STODAX(r) is adm nistered at a dose of 14 ng/nR intravenously over
a 4-hour period on days 1, 8 and 15 of a 28-day cycle. Cycles are repeated
every 28 wayws12/00886 Conditions to be Treated [ 00285] Provcaas2@nm43e.t hods
and conpositions relating to treatnent of cell proliferative disorders,

di seases or conditions. Cell proliferative disorders, diseases or
conditions include a variety of conditions characterized by aberrant cell
grow h, preferably abnormally increased cellular proliferation. Cell
proliferative disorders, diseases, or conditions that can be treated using
t he provi deskec onpo shisminnand nmet hods i nclude, but are not linmted to,
cancer, imrmune-nedi ated responses and di seases (e.g., transplant rejection,
graft vs. host disease, inmune reaction to gene therapy, autoi nmune

di seases, pat hogtmorpkaasFedni nmune dysregul ation, etc.), certain circulatory
di seases, a rt pve eases 00286] I n_certain

enbodi rrentsm%)%w gggo‘gfgﬁér?r’g%%ﬁg '% cmcg?c °r’1'§°8 Pﬂ’:’é petompougd b oup of
di seases MW°§P@IWFM@PG gmerphaps Cnwptinddl Inedmg emwdimaim;ltlﬁ@feea{d of

abnor mal Ceﬁlbdosuﬁfﬁ'lﬁz&r@cduﬂﬁhﬂ&tﬁ,coﬁyﬁm@({@om&n&f ﬂs&bgm@

sar conas, ﬁukem ﬁﬁ g\g homas and I'n cer nts cancer
is a hemato ﬁﬁ'}’ TRRRYS formy{i.¢. g compogitieris pubsamtially &eﬁnfsnstaﬂma solid
tunor. [ 002®7I]pbmdde.r lna;bme efbudiihdiiNihe plefit MERSBRrAIRELaALiGodse! ates to

treatnment o I es | festations of hemat ol ogi cal

mal i gnanci eéonﬁﬁg%%g%gwgfd?gﬁch% f’f°@’r‘?£ﬁ|{Y‘a %«8 “@Hdﬁ‘ﬁﬁl“?"ﬁ’r\"&#ﬂ thepsses.

Hemat ol ogi c#ROTRRoMS (}rﬂarlﬁ:mesryamn@ fopre suahfas, Farexensle,iIFoeh AQFdral, Foh@cbl ood, bone
narrow, andédin 0, ¥ERNENAR F; FdiS R FQ i rm! | cire I’@ y be treated
usi ng rom de ﬂ n.i ncI ude but are %’g? F&?Arr{t g’nﬁnacu?em? r?ﬂﬂgbl astic

| eukem a (A‘f_'% nationshs eI ogenous | eukem a (AM.), chronic nyel ogenous

| eukeni a ( C]OI!MOI chrio sinte dmboginRazy tah@rﬂhalﬂ@ﬂ;ﬁuﬁﬁﬂblhmiﬂéh@ﬂ ‘?lllcj abL&Hé< em a,
ona

Hodgkin's |y Kin aneous T-c

(CTCL), perl pherg? &FQ%"F‘Q‘T& mm{%)"aﬁ% SYPeCRPdinsaY

myel odyspl a@?’?ﬂ?“ﬂheﬁr‘:@m&mﬂlb}cm alaenteefrﬁmdrmﬁbmakﬁﬂmnﬁ@nﬁlﬁksbﬁ npsed to
treat multiQieotie] R A FBeBIiALR, PALIDILAE IBATHIEN S, LG cancer 1

rel apsed angd/ or, Eefr tor 1t plé nye
2012/ 009332‘%&’?}% by WRrtinss thereof: drpaespmindinenmsiganthous r eat
chrom ¢ | yngdmpoutd Lis bleauicaﬁkﬁ b@@h&lhgabdwdéemr@ d]rﬂﬁ&{&nlpgwrggubgtmgﬂy ments, the

cancer is rghapsed r refra I.n ot her enbodi nents,” rom depS| n
is used to treat ch &Q?r{a Inso C??gﬁ'}sénfsbad’??é?ﬂ%s{zw d 1i§ optaipgdsfrom

enbodi ment sV lERathang @xmse@r apisepreratolatitopetunglnetiand tiiauleeukeni a
(ALL). I'n qeezsaj n evvlaegdiip@neRin, acut e

nyel ogenous 1 eu] Jg‘% n Ce&%gﬁﬁégﬁ %d‘ﬂﬁ:%ﬂa:&é? rzw@’a‘rl}% NPT ut aneous
T-cell |ynph% tﬂ.‘%‘g"fFW(%?t‘Hevghe?&%a? hisen Bxampled).clamgeembodinpa, a5t al
T-cell ly rrphmmagr(uﬁ"ﬁﬁhmcd fonarfierplicls TompRad I BRINIG a g‘agﬁraﬁﬁﬂ&ﬂr:mbéararc of

el odyspl nent s of the present
g}/scl ogufeﬁggﬁcadgg%@%%&%ﬁ%ﬂjéémmﬁw ‘g’Faén°ﬁ|(3‘Er WW?‘ECFWE‘I@Ukem as and

| ynphonas <StbRitsaAwight laseefus?- F%cel | | ynphoma (CTCL), peripheral T-cel |
| ynphora, | ynphomas associated with human T-cell |ynphotropic virus (HTLV)

such as adult T; a/I homa (ATLL), B-cell |ynphomas, acute
| ymphocytic | euE@ﬂlLOéligéﬁ gﬁ% PYIDED, FERMSOF CIOMROYND/hphocyt i ¢
| eukeni a, deM2d2li c ﬁyeb@qyeﬂmmsdrepﬂoemmn@wﬁcﬂm ﬂﬁﬁdoﬂﬂﬁ&%@o} fbfRpie

Hodgkin' s S nas, nyel onma,
nyel odyspl gto??%ﬁgfoﬂggt@%% rﬁ{;lﬁg %Hpegg‘ﬁ@“st‘f‘d‘ﬁ éﬁgaﬂ?‘ﬁﬁﬁl”geqwlﬂi”scl osure
rel at es t o Gomeg HraYF insoipprdted inea eonspositiora sin kangemHataasats, thegbps |iver,

pancr eas, rdﬁ.Bla& 018¢sPhSmaNAd $QTe _enbodi nent s, t he
di scl osure Jefautreegb ostaptrhe 3 ment g&npoglﬂgésggt%ﬁﬁ%%#gf%aﬁeﬁm@ rr‘;rg 8Mbodi nent s,

t he dlsclogﬂf {fawpeyy gF%%Fﬂﬂﬁ@ @einy Bysgme embpdiments, s plsonecwivabdi ment s,
the disclosure relates to treatnent of prostate cancer. In sone

enbodi ments, the disclosure relates to treatnment of sarcomas. In sone
enbodi ments, the disclosure relates to treatnment of soft tissue sarconsas.
[00290] I n sone enbodi nents, cancers that can be treated are solid cancers
that incluse, but are not limted to, nesotheliom, comon solid tunors of
adul ts such as head and neck cancers (e.g., oral, laryngeal and
esophageal ), genitourinary cancers (e.g., prostate, bladder, renal
uterine, ovarian, testicular, rectal and colon), nelanoma and other skin
cancers, stomach cancer, brain tunorsy9 liver cancer and thyroid cancer,
and/ or childhood solid t RROSFIEDEHEET (RULEN1Y) ISWEB, neur obl ast omm,
retinoblastoma, WIns' tunor, bone tunors, and soft-tissue sarconas. In
sone enbodi nent s, the dlsclosure relates to treatnent of SO|Id tunDrs

NN AT A~ 2 1. T |




[00292] I n certain enbodi nents, cancer is pancreatic cancer. In certain
enbodi nents, cancer is prostate cancer. In certain specific enbodi nents,
t he prostwbeoraness i s hornone refractory prostate cancecT/Use@298j6Bn sone
particul ar enbodi nents, provided are nmethods to treat |eukem as. In sone
enbodi nents, |eukem a is chronic |ynphocytic |eukem a, chronic nyel ogenous
| eukemC@mPQéll}Pé cpRRTHRS @herapqusigrlbnEicctize ameunhad|(ommnennd I pad Rdarhoner adul t
T cell ] enbodi ments, provided are net hods
of tre &{ghﬁléah%'%pe%%rlle a%&génf%&g%?flgﬁts | ynphoma i s Hodgkin's or
non- Hoo[gam;]s (Bl g)me élfnlﬁt&lllhleﬂlty,rﬁmhmaﬁloﬁSJQhHM1@C0mb@hﬁﬂI are pedviidddyaephoma,
cut aneous T-cel | ﬂ%i etc. nphoma, [00295]1n sone enggdlnents t he
di scl od¥PRil Eqsairé%?%em IneRtss ﬁfeseﬁt dh%siqsvrmrgo %ﬁ?b]ﬁ‘ﬁp%l Compound
nmyel odyjsp, I go?l)é%gh%@?ohd[fg%?@s b iR HEABo dd gire{?t\é' 9@/@ Eﬁ'Ia‘%? met hods
of treatin or nore | nmune- I at responses an i seasés’ I ncl udi ng,
but notcohmrlmgs drncnph@d; Campavaddc tn eomé eﬂnbtnvdlmgnts,realtysplhlm ectmmmembnes«ymt heti c
or organic in rlals < r or ti | ace all or
ot otk s Pl Bt frocSis el GuTnli S ety fotPPoBRe rar ¢ ow
skin, GRERRBstABSRSRIDs. Indthe RWeiBRETs, al 19@1%&1{@1@ suﬁsltmaumég bfc*anyner ve
tlssue duodenum small-bowel, pancreatic-islet-cell, including
Xeno- tﬂ&ﬂ%@hamﬁsnletc graft vs host disease; aut0|nnune di seases, such as
rheunat rth itis st.em.c s _eryt hemat osu oi.ditis. Hashinoto
Sty BV o i TERLERLS obt B RS on Ml e,
juveni I&p@é}ﬁﬁad fasm @ﬁﬁi&bﬁn@DS@Id forabatREbe®hdrtinlivhict\Bhipositiofd favas di sease,
psoriasis, atopic dermatitis, Crohn's disease, ulcerative colitis,
vascul i OnPrisa gapomeieddilonaliomeac seases, apl astic anem a, Evan' s

cvboai o e ot UHAR AERIHEE AROT o BRI sphffiee LR B P0TE i

d|seasﬂ&nﬁ@nmdﬂgmaaﬁtm&nﬁhmﬂmmq@nmﬁsﬁmhaeaamdkooz@ppmwﬂmumnpdguch as
traumati c or, pat hogen |nduce§¥|nnune ySreg rlatlon i ncl udi ng faor exanpl e,
that WHCERP e CTHES e d*FIP! HEBET Rt Y EoRpIQR FrEet e IRngomBRNE Pidc occus
aur eus [ wirgLei n
amge o e ey B Pk in BA el R S ISET
sone enbotiarent sytepriong dedlcdateriomstnrogdsr with angatheecaimmhegi(Dfaf compbogens

di sease, umat oi d thritis | upus_erythermat osus, psoriasis,

ot o o EIRAS e dhegtoh pprst e R bE Hiin 4 NG bttt FRCOFHE s pl o

scl er 05624610 2@l nROSRRRIRGIASSEAIA419436BQah QBR99L hétcpABR @fRediENt s,
provi ded are nethods of treatment of an i mmune response associ at ed mnth a
gene t hélﬂap@ceuh@élmémptabémﬂma@) mkiderut echunst liovted fo, fsogash guehge hestosent o
autol o Qus cel eéﬁzesskﬁnaof t he en

ebod s g Syt SEREER SleRts Lot SRR AR R S bR AT e, such

as art ezreh@st@\le@rs@@i @,soamhe&@s@ﬂyﬁe@@meuma&g bthiyt ¢e$1u1d@@Iay1arcb1¢m1b§d as:emos:;losa or
nyocarditis. [00300]In sone enbodi nents, provided are nmethods of treatnent

of any Rewdsregdragaeasithsmale gelglngalset mmanboriSolHele sxcipicnis UaQsed WHIer i st of
whi ch ingl I denentla
' he SRSHIES g i s B RLASR G SPABMELL Gy et

di seasaijlivbeili b(ﬁ‘n@drmdtsbyfbe@ﬁ oflhglyédlz heshreegropylpes glsiod; Etark s&hdis&&@:t eleéuleobar

atrophy) ; ones conbi hi ng progre ve de la wi th ot her
prom nétf i} a&r%@.a@alaﬁﬁgf?%g PEPESUEY RhMagnesim EX/AH ﬁB’é‘&F]ilng mai nl y
in aduly rc(x?d@algnﬁk’g&tir&%;r Persfrél @%ls%oté)\ﬂi& dIRleeRAYEL ?ﬁﬂlﬁ‘ﬁ(ﬁp@ | gRARIINI ng
denenti ataxi a and/ of nmanifest’ations of Parklnson s di séase,
Progresmﬂqéosmpkﬁnm&tadunmalsyWQEmeemsﬁmnhmxmsnnqﬁhbbéMHknﬁ$sdﬂﬂﬁuse Lewy
body dis ase andlﬁgrtl odent at oni %fal de nengtlong fnd B). syndrones
appear iRGURBIARY SYIEE ARd AT Bp 98 G- SINF & (Lo dealy BIFSnE RS at 2

di seaseoafith RIcAB! §S&iMEng, @ﬁl]d)ﬂlr?% I{Wﬁlﬁﬁh a@%é BRS8¥MVatives and antidxlidan&y ndr ones
of gradually developln abnormalities of posture and novenent such as

par al ysiag alasgbsmel(ltpartb@ fesanesyiog; ausquiing tosthﬁt]l@igmﬁnmfethe thegeheorat i on,
progr egﬁbi’ﬁ SUpE%m'fﬁl)Sil? 18hs cpo%lr%}é ng (t? OrPO()u%dciy%td%SCﬂ e& %1% eisn 1% y}éﬁg Al %’ tonia

muscul orum eforna spas 1}¢O1T s an inesis, famlia
t renor ,orald pechiceslyd ey hﬁla-ﬁﬁldfl eprtag, tdyicallQMEGtally, nasally, buccally, vaginally or via
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I V. Syndromes of progressive ataxia such as cerebellar degenerations (e.g
cerebell ar cortical degeneration and olivopontocerebellar atrophy (OPCA));
and spi novenretlopzds degeneration (Friedreich's ataxia amdTrskataadeso

di sorders); V. Syndrones of central autonom c nervous systemfailure
(Shy- Drager syndrone); VI . Syndrones of nuscul ar weakness and

wast i ngnimpheiad reeamsdiF. yinseasgabodirersmsampasi Hprsens admindticrad OBy S r ophi ¢

| at er al %&gﬁ& spi nal muscul ar atrophy (e.g., infantile spinal rnuscul ar
atrophf? 1'g- Hoffman) juvenil e spinal rruscul ar atrophy

(VWohl f 400248)gel besagnddrhibotients aothpobitiens dreratmidfteifed Patcnadralpimsdmeruscul ar
atrophy), primary |lateral sclerosis, and hereditary spastic¢ parapl egia, W
2012/ 0CHPSHESHSOTDLIHATEHD admi ministerql fniraggHigneAtyor dUFYCAPHY - mus cul ar

Weak”es[ﬁ wag| é‘Hnd%&lF\ thé %ﬁéct%’ﬂl% %tﬁ’&ﬁ% eeéﬁén p&o%ﬁ%!c‘i s oi"lr

at r ophy; oni ¢ fam neur opat hi es) suc eroneal nuscu
at rophwu@lﬁnauonsgte g\@queeu‘ﬁmmtoln)agmhypmspﬂmmml cSuchBelnsmstorashspzmklpmemayobat hy

( Dej eri neSat el | aneous .f f chroni ro S

eur opdbrgsiatsd steordig 0 RaSIEe N5 Bt usiaiol Suibe SESE diring

pi gmentgr ﬁfaah hdihPegdd. | Mfeck fhilaord LEBHIQSH d

her edi togrvget%g%?gg z;t rggﬂi})@ (Ii_le%efrgé sg di jsaengggﬂo [%83%1% I é;%?o%e§§tr$1glgﬂl ﬁent s, the

neur odegewendodirecnds, @ealsecta@e Adlzhien aesuspendioseranwrisar RAMBBIT Erditgedse,

and/ or Hunti e rrbod ne es or
cond {1 ohg PSR LE R R IR B LA R e BUSSaR n come
enbodi neats RifgeAResinton, 1m&£lesodmmchsdridb@6ﬁtlsﬂrﬂcaﬂoﬁe ngldeefspaund | is/are
admi ni stered accor di ng to a standard dosing reginen. In some enbodi nents,

Conpourfichlorgrthenc deppseranel. erpshangh maatimletly WB@JWG butyl gfcghel, adni ni st er ed
accor d| ﬂﬁu&r%eﬁgncﬁ%ﬁgll%rﬁ%t%gedgoqs%d&gsgég%a@@ﬂ h%}e%@dard Dosi ng for Conpound |

[ 00304] sone enbo uni npound | are within the range
of aboq()(mS(Fp nyin sond @nlaﬁbmbntﬁ,&tmjé fixeb odly afwrohaﬁmoaale}aemp]mysdam
enbodi ne the r

enbodi M8 gf O HEPSN, wgénffé @e %ﬁ?‘i’ﬂ ﬁ)ﬁc?mp d@%@ng P}I’f%%??ene
enmbodi G or Hﬁ%l}/b&‘tﬂe?{)g%tr(% 501&’50%?0?1 R é-gclﬁgﬁﬁf?ts ggef@g MRivadvts TR Ofen 14

ng/ n2, an ]Tn’ sonee odi nent s, npound 1 Is adm ni stered
i nt r avearsoiu hythe prepammten efrbyetitabdest as ark mamaal@hmcdmmahg-ac@@tabwmlsg schude

daily dosi.ng for weeks, twlc for 4 eks e weekl

gos.sﬁg aﬁgﬁl; Ou@ésgor&gldl gﬂz@ el&@g@f’xyi@@ ag&@gssﬁﬁ%og%ﬁ %2; Gh&iﬁ on days
on

days Sasgnd ii&ngr 003 Sd%%g 0, Gon?ﬁ%ngl&%Q 31} %11 or1 2%61?1% I'(zzijge?:flsestaéﬂl [ 00306] I n

sone erdtwipeathy] catiygre @ndimilap dispenvingiagentp dut pig conuianlydused infict doses over
4 hoursf an urses repe 28 days. Oten,

d
2 evor oy offu AR Sofhafinadfleqty ac b E AN BE R RGN BRlohs &g TS O L

| ndeed, subfsitiang em sbﬁté%nﬂ%@ﬁnérﬁ@@bﬁﬁfbn&f uRd sUERYadS sdch m&&s nB@nd
adm ni stered. In sonme enbodi nents, individual unit doses are adm nistered
by 4 hothericArulsiving aapms2o bragatdigpcmhass Flyiguagggommonly used in the

manufacture of acceptable (e.g., pharmaceutically acceptable) solid, liquid, or other dosage
forms may also be used for the purposes of formulation.

[00251] Orally acceptable dosage forms include, but are not limited to, capsules, tablets,
aqueous suspensions or solutions. In the case of tablets for oral use, carriers commonly used
include lactose and corn starch. Lubricating agents, such as magnesium stearate, are also
typically added. For oral administration in a capsule form, useful diluents commonly include
lactose and dried cornstarch. When aqueous suspensions are prepared for oral delivery, the
active ingredient is typically combined with emulsifying and suspending agents, optionally
much as discussed above with respect to parenteral formulations. If desired, certain

sweetening, flavoring or coloring agents may also be added.
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Accel erated Dosing for Conmpound |I [00307] Accel erat ed dosing regi nens for
Compound | may be utilized, in which one or nore individual unit doses is
adm ni st ewedoizmeaméenousl y over a period of tinme that i eCrasgomjazssor equa
to about one hour. In sone enbodi nents, one or nore individual doses are
adm ni stered intravenously over a perrod of time that is | ess than about 50

m nut ed00%2] i nddennistegion of grd sompositiprgaade dgpirgbbis Knkedrdg pesedsraidoechat

| ud t to
| os ¢ iRl BEARBNE i e ARRRIANTL Bt Sh A RUR o BN vl BB BT ' °
dosi ng soegicmbodimemns oedl dampesitibishare hﬁnmrmemwltﬂbsﬁbo@wrevlth[i@@m&]chlm sone

enbodinent , all unit doses mrthln a reglnen are adnlnlstered i ntravenously
over a HPHEIREFT @H"Gttﬁéfmﬁuénﬂ“@§§ {3 BAOBg G podigneatinaial GRBPAHANS 2% sone
embod mifistoRRl Win® AR P hothBrdY he AAfESofobliiflue, T €I men are adni ni st er ed
over a tine perlo is I'ess an or- equal to about one hour. In sone
enbodi n@o23] onéiomposmwms fonbtal ddmmsstwlbincmbe foelgurmaal arseliddniiqiidt ered by a
rout e other thaP |ntravenous ad éﬁ%ﬁhgﬁ g oral, zubcut eous,
nasal , FOBTEn: Inyome cpbpesy 8i h?j‘ PSSYTHPe HicTPR HHSBMPT can
be admtﬁé fke& H@ﬁ’reﬁﬁ&@%ﬂl P h&ﬂstf Ge@thyd%h?&ﬁeacid) Mﬁﬁlﬁi&}ﬁs&Bn@&‘gﬂl@@&
events, particularly in serious adverse events, as conpared wi

conpar atyltes lrlleeg awnll ea golubidiningtad stebg er, @eff@ml@ﬁgerle gumndmg ragwrn c h
|nd|vrdu? yni t t ses.ars. a ninist rgd gvegp sl ﬁ ]>n @ ﬁlp %r]g riod.
Accel erdt'8d “dibs fﬁg F&&?%"P{s CEA e RAH Al PPRTPT R LIRAR XY

i ncr eas# ihfRefidixis GtinyniGered dmer2to@%e @ﬁ&utd’h@oﬁsbﬁuﬂ iatrhyusdulHB1 i SuIFerdther se
events, as conpared with a standard regi men of Conpound | adm ni stered by

4-hour ageits Hiaé fELRS r&rﬁa&qlufh brit not Yhgisctde, msH C@lui%er@rlmﬂeﬁﬁe #ys 1, 8, and
15 of
ad monl ?P% g%xi:%/teﬁrllugdcs & egfq1 er at elg té%%g%ntﬁ ?Bg]ﬁ%ré n&{.nliu C%%%B |ngll?lo§

st andarpdlypegtthglche gorbiim hoeelaabvam) t@(hl@@Sotdbﬂtzuﬁglzﬁd@ﬁlanmh&)eumecI dos es is
adm ni stered over a time period t | ess than ahout 1 hour (e.g.,

rat her 'PHEHE: QyeRotdingifeddo r%re%lf/ Béﬁimaﬂrr&wftor PQGMYLSPFW%%

embodi B tHam! I h QUMb o 1A% fe Whd HeikkN&tdba RRMicaR- 5 no/
ng to ab@%ta2§ﬂh8? 8§ﬁ§RH%§$?§?n e Szﬁhe%tgi Snﬁ% §§§e§ﬁ§%§£P§ thgarange
of aboute wedrgfchﬁlexlmtarbohrllrm%tomsorﬁumlsnlfnersbdmum wmotbadfitveathsr, andrth¢ likoses are

in the bout .0.5 ny/ t a ut. [nM2. In certain odi nent s,
uni t - adseeRGiEts R GaRed Mabie b nRoRs! R PRSP RN Ht. e ber ¢ ar n
embodi %Péo‘%ybéiﬂb&te%ﬂﬁ§ a@itiepHeiok bR ss1abklSroRfesaDOME thd i/ N2 to about 8
rrg/er In certain enbod |nenI€ unit doses are in the range of about 0.5 ng/

to \Amlzfeii 2/ obgsmwmm@ﬁyma\adebcqbwrtwm r‘iilyﬂ/}’dﬁ@ forrrnuletedtﬂa’ rnctal
enbOdl rmnl tratlon un| ta doseglto%e S e ta ag T { t}Orrn canrlrog I abOUt 10
ng/ ne. R 8rre enedi eSS U H% e5%ar e P,?Pflﬁg rF 0 pa%)ou? % ng/ n
to aboukag ?1@1@{1 fldxing theCich@ivith @ Ftiedbl dist-Gritating texapeersthatrle sbIid thothange of
about 5 ng/n2 to about 10 ng/n2. I n sone enbodinents, unit doses are in the
range OfFMBEC 1@ lingidhet recsaldpmneratise wl thorefqry walh meltdsdicant © relgaict  doses

are in @ nts, unit
doses a&%ﬁa prgg%l Rn%lt&?%q&dﬁd% %%Q%H&sf%elw/ P%d/&%%éjﬁy&é%@%ﬁe uni t doses
are apdne2ssyat ehyso@nd’rgﬁlrsrﬂilmbmts Sirovidedtdreposaidne diraeonhslatedriot todzales ar e

appr oxi mat el . In still other, gﬁgodinents, unit doses aLe

appr oxiataHes atzpf Fﬁ@mplr nths teptment bl Ingliger RS OTeamR Feadiy aesessible by

appr OX't% Ll a\f)pﬁgatl'oﬁl f?i?exaﬁﬁbl@ tthe Eyé)ttﬂeeJklr‘? %pﬂfé' 15RBL Bitestit] tragoSes are

approxi mately . In still” other énbodinents, unit doses are

appr oxi[828] y 121“ oprlgalr@plwamostto the lowbremtes i (ﬂuammanso;fteu bi effddséwithragectal

approximately 1 ot her, enbodi nents, unit doses are

Db oxiHBRSYraBriiEfD: (£Bas) phPchniali OBOIHEMELE. G HTBF ent. | ndi vi dual

uni t  dog@dihédi, RofcLOrRamidimdl fcﬁ@é’mﬁ?%ﬁ&@l are different. In some

enbodi nents, increasi ng doses o rrfpoundI are adm ni stered over the course
a

of a cy{ﬁﬂ%57]I n Berqr@ﬁ mlgrboditetapisal farmdsieonsfarapispanil e eulsabB’« qrgmmtr s
adm ni Sto%{a?nu’cl)%(ag aot A/ ch%Xnea}llt%%s%%n&)edb%%% %e”ﬁ{oeAeyo 1ngorrr%é1 eirs aé’rl r\[,s\% by a

dose of" dmini st ered overa cyc 313] An
anount toﬁlcmrdnom@éno@dyploalgt Rckde, tut biediov lithitd td)miherdDSiE alq\aar peldependi ng
on the form of Conpound | being admi ni stered. The dosages gi ven herein are
dose equivalents with respect to the active ingredient, Conpound!.
[00314]In certain enbodi nents, individual unit doses of Conpound! are
adm ni stered on one day foll owed by s®veral days on which Conpound | is not
adm nistered. In certain enbodi nents, Conpound! is admnistered twi ce a
week. In certain enbodi nents, Conmpound! is admnistered once a week. In
other enbodi nent s, C‘orrpoundI |s adnrnrstered every other meek [00315]In

o N Y L ~ -, o o o r



28 day cycle. In certain particular enbodi nents, an 8 ng/n2 dose of
Compound! is adm nistered on day 1, a 10 ng/n2 dose of Conpound! is

adm ni st eweconogidy 8, and a 12 ny/ n2 dose of Conpound! PC3/UsdetiLni3sBer ed on
day 15. In certain enbodinents, Conpound! WO 2012/009336PCT/ US2011/ 043680
is adm nistered on days 1 and 15 of a 28 day cycle with day 8 being

ski ppedvhig pegrolpaymageprgneglyrd. mlyowthy@@éam@noxyuorpm&nwpmpe%bdl nments, a
28 day 2

embod, rnpy VSt ERET BT ORey Safpoftidy, RS b dutR S o WIuBEIbA e 1

t r eat meméanh,Ifot ¢exdeplE coyaingsy oderorassrt actliweejmq;dnaf&m ts@peﬁchﬁ or desadIedin omcl udes
7 cycles. In certal n eg}t,)odl ne s, t he treagi ment i ncl u%ﬁs 8 cycl es.

cert ai rPTERIBANMERCULICE ESF@P@ eé}ag‘leé%jﬁlﬁf CEAEHETS MTRY R v g H‘%"%Bﬂ‘i rrents
greater l.as egmﬁ jments, one
or nor ehnhlwodg lslfeegﬁv?nﬁf %&%&éﬁﬂéj{gﬁ n%g%%\%é’ﬁ)gl géﬁ%%degg pgs{ér?wﬁ ni st ered
VI a a rabeshel, dtdwjrldd)dtamdlmemaylamhsl adm/aftmsianditmmhmaﬂmnssbereofenbodl nents, one

adm_ni stered. oral | I n.certain enbodi nents, Corrpound
T S adoR? o PR ERS g GicidsTgbinee OBTSEDHGH RO PRGN ¢ ai n
enbodi N SBisiofPRO URStohici SH ARG Qfcild s)éhhgb tlﬁ‘é‘oﬁl@@ﬂl%o@ﬁne%@ b Bofco 100
nmg/ n2. In certaln enbodi nent s, Compound | is dosed orally in the range of

100 ng/mﬂsemtlzwergg/mzylalhomgmcénhm@hmﬁiﬁ pisa ircluded mphtdImici congosiidnor al | y
in the range of ??%ing/rmtto t300 n%p atI n certain enbodi nents, Conpound I

i s dosdBoralAPuRCdP AL UM BEOPHEIHE™ |'n certain enbodi ments, Conpound
| is dqeezsnr al bysnipasﬁlb@s foangal edlivesy éfb@bﬂ?ﬂiﬁm&l@ 50BN actololot Beth

enbodi ments, the oral dosage ranges from25 ng/n2 to 75 ng/n2. [00318]In
cert ai rcERb@rmalatiens mavyete@mpld, e srimchids saluEaNLeTIUPRENsNE (@i Ny basis. | n

sone e P y. In

Sti 11 ornsy” lsBalRoRAHRE che o rRETbRAGLENRS (CF Shenk BHEREIC ROSEURRY

f ourt h,prbimnbtchs (eqr, te icxlidncedipavditnbdey ), ahdioesobddiiArnbsdisfanpgugshtd (d s,

adm ni st er ed oraully every week. In certain enbodi ments, Conmpound | is

adni ni HURIRYE) |y every other week. [00319]1n sone enbodi nents, one or
nore u ses &ngdm i wll be
apprecﬁg?ze by gﬁieo of skil ' eI|lltrsl ct%h girtl?h%% eﬂlggggdeeﬁﬂ%%lﬁlongggﬁ%%?@rout es of
adni ni slesaiticdhenfin pay tnafudeamewnintordpoesssolg agonts eudidr ¢rystalfizetenyintibpersdi ng on
the patient  an ditL.on being treated. In certain enbodinents, the cycles
are corfficRBRH? gnﬁg‘ gs the patient is responding. Therapy may be

term ngpgzsigncerd M&erh&dﬂh@ﬁ@%ﬁoﬂﬁ@cgé&ﬁﬁdsﬁfbns RoftHneonRlor I BRlcORirgS

achi eved, or side effects becone intol erable. Adverse side effects may al so
cal | f cagentowkt sones @rhleoddmsdg,eth@pm@@wpmnﬂ is saar n s seneembesimens, thelj ust i ng

h hed b wh d d. d d
i tn oasonne Yedip 9o BE BRI Sedb S b That” bubiy AaRp0HE 78, K “Deen

adm ni shfeeehtiodimaitd, e frotdisidg \agéﬂteg Mctbe. dinfsbic@nibodrdiits; dle Froadseixts and
studies. Opserved toxicities 1nclude fatigue, nausea, vonmiting, and

myel 0s HEBRIES BTCS DIt CaletR GarbpRAE-al nEICEMUdneSh dhf BIOCRsSSHE ageitdtle 3) .

Non- sp QTC interval s
occur ﬁﬁhﬁr%%yé%% §g%{£§9fe6§£@p veecc]qt%) %%%glggmg&e&%gﬁ%d %58 derate. Observed
changesnitodifisss, dhaproodssingrapeltat misbirgstelliay atladosser i al ser um troponin

| evel s @ﬂf nmul tiple gated acquisition (MJG) scans, both of which were
consi stl8M9%) nofth¥me bRty gy 1F1‘§/({]6‘§0%‘?55b)r’i’éﬁ?mp’ésed§§’t%§nﬁﬁcurred (out of
mor e ”@%té&ﬁ?ati%ﬁ%}ﬁﬂﬁé&; HHEInMGerfibd R, thélx@%{an&aﬁbrpﬂmﬂfor forRetdie. 1 n
all but one of deaths, significant cardiovascular risk factors were

ei t her Iprceﬁantenﬂmodtnmﬂs, thve:rm‘talbmtm inlbigortinevaCompolubtt. 1 st udy or appeared
during ourse of the st SIXth ent ha story of

car co AT naERePlaiicy taliedin i bt bl bn 0afied 8ot hat ai so i s
known tp’élﬁ%‘ﬁﬁy&ﬁfdoﬁé (’11"@15‘gﬁ{)d)\ﬂﬂ'oneb‘ﬁﬁah@lhg%bﬁloe‘éﬁ@E@dlﬁﬂ&%%k Adm ni stration
of Conpound I cause neutropenia and/ or thronb topenia It is generally
recorrrrﬂwébédnxlmoﬁdsm@ Red hqm@mlymms ob eonalympre of I\Htmil aolidons with Grade 3

or G adg [.0 0 til t S CIfI topenla
Fet ur nare o YRR, o, RRATIREYLOEEAPIC MY ey %’é PR S e coun
r ecov eregiil] tcollutosth hydrdRRyled luksk Osvdivai caboompRyirklltloss, @plyivgan be conti nued
at full dose. If G ade 4 neutropenia or thronbocytopenia |lasting nore than
5 days or associated with bleeding, then it is generally recomrended t hat
treatment be withheld until specific cytopenia returns to G ade 1 or bel ow,
at which point therapy can continue, Breferably at a reduced dose (e.g., 10
ng/m2). If Gade 4 febrile (> 38.5 C) neutropenia or thronbocytopenia that
requires platelet transfusion is observed, it is generally recomrended t hat
treatnment be wi thheld until the speC|f|c cytopenla returns to Grade 1 or



WO 2012/ 009336PCT/ US2011/ 043680 Cardi ac events [00325] Cardi ac events
observed with Conpound | adm nistration can include any or all of the

f ol | owi ngwO[2023@8336 Pr ol ongati on of QIc to >500 nsec or &aTiuserieasyxsof >60
nmsec from pretreatnent baseline for the current treatnment cycle; [00327]
Ventricul ar arr hYt hma (i.e., ventricular tachycardia or ventricul ar

fibril lcatbosnmpthyl pdbwase; sodgm eygpoxynoadar!ldposalsdexaenyacasidi loriguansle >140/ i n
ft : 9 ' ' SVT,
e+l PPUPRRRS N RS KRS M e B RN R BILRR LS e

of r epqlhaialzetsugars pdager aivbdold i@sludinginsanéod; pokyaydric alShodle poBstiytsacof ? 2 nm
[ measured from.isoelectric |jne to ST segnent] and/ oy T-wave inversion of
>4 nm [H(iié%’é G?%@;PPBﬁﬁ‘iYLﬁ‘@SIoé’éjF?;iP@tlﬁqXﬁ%thﬁ’]&nng%IkVa&f’esrpﬁg’Véﬂy\f\g@OIP%hg as the

mai n ' 4] U | the medi an
chang(g%l$ %y}%il&%:eo%l?%?ndgﬁ%%%?q tél . %gégﬂrﬁﬁﬁelse{é%: ?ﬁlg'ﬁsalégtggg:aﬁi%%rgﬁ%%éz}@g? al., din
Cancer pReésndr®); 376 20mRigaEns tiabdfeainpraesiitich gommbm r ecormendat i ons for dose
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In some embodiments, the crystallization inhibitor is povidone USP/NF, Ph. Eur, or JPE.. In
some embodiments, the amount of Compound I and the amount of povidone is present in a
composition in a ratio of about 1 : 2 (by weight). In some embodiments, the amount of
Compound I and the amount of povidone is present in a composition in a ratio of about 1 : 1
(by weight). In some embodiments, the amount of Compound I and the amount of povidone
18 present in a composition in a ratio of about 2 : 1 (by weight). In some embodiments, the
amount of Compound I and the amount of povidone is present in a composition in a ratio of
about 3 : 1 (by weight). In some embodiments, the amount of Compound I and the amount of
povidone is present in a composition in a ratio of about 4 : 1 (by weight). ). In some
embodiments, the amount of Compound I and the amount of povidone is present in a
composition in a ratio of about 5 : 1 (by weight).
[00265] In certain embodiments, a crystallization inhibitor employed by the present
disclosure is a PVP polymer.
[00266] In certain embodiments, PVP polymers employed in the present disclosure have
a molecular weight of about 2,000 to about 50,000 Daltons, about 2,000 to about 30,000
Daltons, about 2,000 to about 20,000 Daltons, about 2,500 to about 15,000 Daltons, about
2,500 to about 10,000 Daltons, or about 3,000 to about 10,000 Daltons.
[00267] In certain embodiments, PVP polymers employed in the present disclosure have
a dynamic viscosity (10% in water at 20 °C) of about 1.3 to about 700, about 1.5 to about
500, about 1.8 to about 300, about 2.0 to about 200, about 2.2 to about 150, about 2.5 to
about 100, about 2.8 to about 70, about 3.0 to about 40, about 3.2 to about 25, or about 3.5 to
about 8.5 mPas.
[00268] Any type of povidone can be used in the compositions provides herein. In some
embodiments, povidone is selected from Plasdone®™ PVP polymers, which are synthetic,

water-soluble homopolymers of N-vinyl-2-pyrrolidone. Plasdone polymers useful in the
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cardi ol ogist, and treat appropriately If resolved, restart treatnent,
preferably at a reduced dose (e.g., 10 ng/nR) If not resolved, discontinue
t her apy Awvoi2al2/@ysshyt hma (SVT, atrial fibrillation, oPCatuse@li/ofidestt er)
New occurrence Prol ongation of QIcf conpared to pre-treatnent baseline in
a treatnment cycle To 2500 nsec OR Increase by 260 nsec Ventri cul ar

t achy c goaipasipignpprayisled hergin gafude.\puih e not llantefi it Plasdeng orl 2nad Phesdons ence

Hol d fuyrther dosing and treat appropriately. The nedical nonitor should be
notified and | ocal cardiol ogist should be consulted Hold further dosing
until rpeokesl nbmidney crabuliimante polvatdins hoeslcs Kt vabues ibstwaenplaneé 17. In

some embodiments, povidone possesses K values between 12 and 15.

[00270] In certain embodiments, PVP polymers employed in the present disclosure are
selected from Kollidon™ PVP polymers (e.g., Kollidon®12PF, Kollidon®17PF).

[00271] In certain embodiments, a crystallization inhibitor employed by the present
disclosure is a PEG polymer.

[00272] In certain embodiments, PEG polymers employed in the present disclosure have
has an average molecular about 5,000-20,000 Dalton, about 5,000—-15,000 Dalton, or about
5,000-10,000 Dalton.

[00273] In certain embodiments, a crystallization inhibitor employed by the present
disclosure is a surfactant. In certain embodiments, the crystallization inhibitor is a Tween®™
surfactant. Exemplary Tweens® include Tween®20, Tween®40, Tween®60, Tween®65 and
Tween"80.

[00274] In certain embodiments, a crystallization inhibitor employed by the present
disclosure is an HPMC (hydroxypropylmethyl cellulose) polymer.

[00275] HPMC polymers vary in the chain length of their cellulosic backbone and
consequently in their viscosity as measured for example at a 2% (w/w) in water. In certain
embodiments, the HPMC polymer has a viscosity in water (at a concentration of 2 % (w/w)),
of about 100 to about 100,000 cP, about 1000 to about 15,000 cP, for example about 4000 cP.
In certain embodiments, the molecular weight of the HPMC polymer has greater than about
10,000, but not greater than about 1,500,000, not greater than about 1,000,000, not greater
than about 500,000, or not greater than about 150,000.

[00276] HPMC polymers also vary in the relative degree of substitution of available
hydroxyl groups on the cellulosic backbone by methoxy and hydroxypropoxy groups. With
increasing hydroxypropoxy substitution, the resulting HPMC polymer becomes more
hydrophilic in nature. In certain embodiments, the HPMC polymer has about 15% to about
35%, about 19% to about 32%, or about 22% to about 30%, methoxy substitution, and having
about 3% to about 15%, about 4% to about 12%, or about 7% to about 12%, hydroxypropoxy
substitution.

[00277] Exemplary HPMC polymers include, but are not limited to,
hydroxypropylmethylcellulose (HPMC), hydroxypropylmethylcellulose acetate phthalate
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A subsequent epi sode of any of the above, despite dose reduction

Di sconti nue Conpound WO 2012/009336PCT/ US2011/043680 | adm nistration
T-wave nowphoei2agys3bnver sion of >4 mma Hol d further dosi egr/uskommesisByed,
restart ST-segnent Depression of >2 mrb consult |ocal cardiologist, and
treat agalpro(grriatel treatnment, preferably at a reduced dose (e.g., 10
ng/ n2) (HPM %B}TBY%%YQHPE@GSTM@@QW@%@C%@ISqﬂcmﬁ(ﬂﬁi\ﬁﬁhé%gy changes may
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concomtydrdxyptdpglmeahylesiitéss, phtiatad (RRPVICARY. be resuned, preferably at the

' GdUCGd[()((ilé)’788(]a | e\C/}(laFa!ldes of hydroxypropylmethylcellulose (HPMC) include, but are not limited
to, 3FG, 4FG, 5FG, 6FG, 15FG, 50FG and K100M. Grades of
hydroxypropylmethylcellulose acetate succinate (HPMC—AS) include HPMC-AS-LF,
HPMC-AS-MF, HPMC-AS-HF, HPMC-AS-LG, HPMC-AS-MG and HPMC-AS-HG.
Grades of hydroxypropyl-methylcellulose phthalate (HPMC-P) include 50, 55, 55S.
[00279] Other exemplary HPMC polymers are available under the brand names
Methocel ™ of Dow Chemical Co. and Metolose™ of Shin-Etsu Chemical Co. Examples of
suitable HPMC polymers having medium viscosity include Methocel ™ E4M, and
Methocel ™ K4M, both of which have a viscosity of about 4000cP at 2 % (w/w) water.
Examples of HPMC polymers having higher viscosity include Methocel ™ E10M,
Methocel™ K15M, and Methocel™ K 100M, which have viscosities of about 10,000 cP,
15,000 cP, and 100,000 cP respectively viscosities at 2 % (w/w) in water.
[00280] In some embodiments, provided formulation may include one or more
crystallization inhibitors. In certain embodiments, the second crystallization inhibitor is a
PVP polymer. In certain embodiments, the second crystallization inhibitor is a PEG polymer.
In certain embodiments, the second crystallization inhibitor is a Tween® surfactant. In
certain embodiments, the formulation or composition comprises an amount of one or more
crystallization inhibitors of at least about 1%, 5%, 10%, 12%, 15%, 18%, 20%, 25%, 30%,
35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% or 99% (w/w),
based on the total weight of the formulation or composition.
[00281] In some embodiments, the composition is prepared by lyophilization from a
solution. In particular embodiments, the composition is prepared by lyophilization from a
solution of (60:40) (v/v) t-butanol/water. In some embodiments, the solvent is zert-butanol.
In some embodiments, the solvent is a mixture of fert-butanol and water. In some

embodiments, the pH adjustor is hydrochloric acid.

ISTODAX® Label
[00282] ISTODAX® is supplied as a kit which includes a sterile, lyophilized powder in a

single-use vial containing 10 mg of Compound I and 20 mg of the bulking agent, povidone,
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t r ansf dympkobladtichéukemss (Aot ), bodé ewyelogtmus leukemia (AML), chronic myelogenous
leukemia (CML), chronic lymphocytic leukemia (CLL), hairy cell leukemia, Hodgkin’s
lymphoma, non-Hodgkin’s lymphoma, cutaneous T-cell lymphoma (CTCL), peripheral
T-cell lymphoma (PTCL), multiple myeloma, and myelodysplastic syndromes. In certain
embodiments, romidepsin is used to treat multiple myeloma. In certain particular

embodiments, the cancer is relapsed and/or refractory multiple myeloma. In other
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[00345] I n certain enbodi nents, Conpound | is adm nistered in conbination
with electrolyte replacenent or supplenentation such as potassium
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"nor na
transplantation of synthetic or organic grafting materials, cells, organs, or tissue to replace all

or part of the function of tissues, such as heart, kidney, liver, bone marrow, skin, cornea,
vessels, lung, pancreas, intestine, limb, muscle, nerve tissue, duodenum, small-bowel,
pancreatic-islet-cell, including xeno-transplants, efc.; graft vs host disease; autoimmune
diseases, such as rheumatoid arthritis, systemic lupus erythematosus, thyroiditis, Hashimoto’s
thyroiditis, multiple sclerosis, myasthenia gravis, type I diabetes, juvenile-onset or recent-
onset diabetes mellitus, uveitis, Graves’ disease, psoriasis, atopic dermatitis, Crohn’s disease,
ulcerative colitis, vasculitis, auto-antibody mediated diseases, aplastic anemia, Evan’s
syndrome, autoimmune hemolytic anemia, and the like.

[00297] In some embodiments, provided are methods of treating of one or more
infectious diseases causing aberrant immune response and/or activation, such as traumatic or
pathogen induced immune dysregulation, including for example, that which are caused by
hepatitis B and C infections, HIV, Staphylococcus aureus infection, viral encephalitis, sepsis,
parasitic diseases wherein damage is induced by an inflammatory response (e.g., leprosy).
[00298] In some embodiments, provided are methods of treatment of graft vs host
disease, rheumatoid arthritis, systemic lupus erythematosus, psoriasis, atopic dermatitis,

Crohn’s disease, ulcerative colitis, or multiple sclerosis.
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when they are within the range of about 3.5 - 5.5 nEg/L or about 3.5 - 5.0
nEg/L. It is often desirable to ensure that an individuals' serum potassium
concent r avpan2/®9386t hi n t hese ranges prior to (and/ or dBCIAFR011/043680
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(and/ orinwutcigdova datlnirmitaxptdssion of theenpaitd grdduch elhapyne enidd bisdnits) psoised
enbodi nent s n i.ndividual's serum potassi um and/ or nmagnesi um .
concenﬁr%lmeﬁwggy% fretmgrof ceulaipsy fisgases suctots ArREIOMAFTRRE %%éf‘ﬁ ﬂ‘ﬁ?ﬁ%r to

(and/ or 1#iR G0l FAHRL RbAGRE 0P thyBEardRpound 1 therapy. In some embodi ments,
an indpgggta g%)ser0h1potas§?u c%hcehtration is at |least about 3.8 nEq/L,
3.9 nEJ003004. 0O hEgpnis erobodimeets,grrovaded arcamedhals of treatngenadhanyi aftanaticyrofof
Conmpound | therapy. ln sone enbodi nents re is. taken not to increase

ser um J5IRSSPORT LR EERERar BTGy vabBLe e eS8, 2 g/ L, or 5.5
nmEg/ L. In sqme enbiglideRharacRAzdd Y Mofkadive dSREHININBRNSSEeBoE 8Nt rati on
is at |least about 1.9 nEg/L or nore prior to and/or duplng adm ni stration
of Conpwomdhent ndveelagly signgs, such 20Ahe093 3 @RCIYCUSA0IE1Jc0%BE8801 hordzleaipodi ment s,
care i% t aken Q%%(fo &ﬂﬁgpa%g nesi um concentrati on above about 2.5

nEq/ L. Y@bggéf} SO b st > of the present disclosure, an

i ndi vi dual ' g1.ser [BPnERINRSToRTBiG AN pRREIsElE BmbiRialith 6ast prabtnint Bedromad/ L (i n
sone enbodi ments at |east about 3.8 nEg/L, 3.9 nEq/L, 4.0 nEq/L, or above)
and t hebnpramalitighaichgissA) sadriperedPerinecREBht iR adilin(cigs, Hyntingipsis dissase 1. 85

nEq/ L (ipy: ' - q@£ t 1 Uﬁgg , /L, 1.45
nEq/ L, %H%@Pﬁaﬁﬁpﬁ%pgg Qé@gﬁng (T tlﬁ%ﬁﬂ%&qgg q}nﬁ fe]sﬁfl%gg@q/ L, or
above) Rarkiasonisalissast, ProghensivegupdnudicatpaBy i(StacloR ichadpoOthzewikie dEfise

[ 00358]In sone enbodiqgnts, Iectro%yée Ieveu§'(e. ., Botassiunland/or
rmagnesi ki) QA% dscagy e rRafipgdeaiionigal ¢ogyryrato e dEm R oPE AN once
duri ng i1y GRUAAGCR br COMRORNAS fe. & NERRYrdbLSBATR; SRR RS b TNt
assessnentggare sgpaFate by %&?%bular Tﬁtergal ?E.g., ) §§s or Féss,
day, 2 mgydoni@epilypsy); 4 days, 5 days, 6 days, 7 days, 8 days, 9 days, 10
days, 11 days, 12,days, 13 days 4 days, .1 nonth, nths, 3 nonths, 4
months. 5 malh hs SYEREHHL Rbany devl bR rBOU ek PSRl PRIFTEE | evel s
ar e assQssedpRhlyss akitar8 PNk AAGH HiSEA), kdRtoRfgr ontgtidn, ploBRIHYE An

i ndi vi dual s sefum pot assi um and/ or nagnesi um and/ or ot her el ectrol yte
concentsupranuel¢anpaksy topdomdséase dolyionapysnavdyistoall musepbomgm dermeranpl e,
sanpl es_nma e col lLect rom venous. or. arterial ,pl.og n rocessed for
et At R TRt e A S PR LR ol e
Any avaiyha@bhf; assay may be utilized for assessment. In some enbodi nents,
potassiumis measured by flanme photonetry, direct potentionetry (see, for
exanpl e, KodN-et Syndronggsiof pragsessiveatxipagh ag ogghellapdegengiefiennigighods (e. g. ,
by usi t : . ' t Qg iin. Chem 38: 44,
Th02) . sPER BANANASE ARy Ul SRR e OGO ™ 07 come
enbodi repitioscrebeE n dsganpration (Basiucields Myxiaanprdxtodrdisordersdhj trati on, fl anme

em ssion photonetry, atom c absorption spectophotaonetr ot her

spect r ophot ofret r i%’@%’%ﬁ%i%ﬁﬁ%@“ﬁ ABORMHF YA HRtiFR fﬁ%ﬁﬁ%@éﬁ%&hd dye
bindingyggbgggs (e.g., Magnon dye binding and bichromati c absorbance; see,
for exanple, Barbour et al., din. Chem 34:2103, 1988; elimnation of

i nterferencevby Wyndrampdsrof neseylaf weakaxsoqoldeyasRehaktheyt sahsory Ghdnges Chem

35:1031, 1989; etc.). In nman nbodi ments, assays are rformed in an

oot ona BRI AP B AR e st a B ER b Ser S Al e R R

etc.) . ihRABRALMALHRsQMIrhBEh PSRN ARETREN ¢S kaHalBuRtRr agsgsed, they
may be assessed separately or together. Assessnent of potassium and/ or

magnesi(Wyehl@vielegapgyefyéclprder bingeadhgy foimrs afdamgial spinalgawssular pgopdy), and/ or
after injitiation Co l,..t her : 2012/ 009336PCT/ US2011/ 043680
[00361F¥Hﬁ%%%%88h§%ﬁ?%%n?§59FP“%X%P%%¥&?%§%E9%s determ ned to have serum
pot assi um and/ or magnesi um concentration(s) that is/are bel ow normal, or
bel ow t he high end of normal as described herein, potassium and/or
magnesi um suppl enentation is adm nistered prior to, at the sane tinme as, or
after initiation of Conmpound |I therapy. In sone enbodi nents, Conpound I
therapy i s suspended or del ayed until40serum pot assi um and/ or nmagnesi um

| evel s are increased. In sonme enbodi nents, Conmpound | therapy is suspended
or del ayed until serum potassium and/ or magnesium | evels are increased to
within the normal range, or to within the upper end of the normal range. In

e ~ o o o o o

o R



[ 00364] One of potassium supplenmental forns is high-potassium (up to 800
mlligranms per serving), |ow sodiumvegetable juices. Sone soft drinks are
rich in pesoassiwwnseSome soft drinks contain potassi um glParasatig/owdsBeh has a
| ess bitter taste than sone other potassium supplenents. Salt substitutes
are high in potassium [00365]Certain foods high in potassium such as

rai sins, fig$ll- apnindemacs cogbaiing nusqudz weakaersnad wasiisow o scrapy dhesgsol i may

be use ; [ : oY ' [ pde

pot aser Bt Aoy RSt RSB oAl Boly A RB ARRL TR ptERY

2012/ 0GAx30RECT 6B TChakk4 B8 BB0icgamtiy)phyicesdihiaintaitial plfyrairspalss@ddjaimd W t h
the adm nistration ?f pot assi um sal ts. The-potassnﬁnlsupplenent may al so be
pr ovi deﬁ?ﬁgg),@r&imlsaﬂ anepn fors PhyRANIC PHEISEIVPACHOBMIM i s typi cal |y

suppl enent e al i I 1 are
within the S%lg%e g&?ﬁdﬁ?éés%?@?egﬁ%g AL stll@?%gﬁ[l%%)Q%E?]%g‘?fg?%"%%%@ﬂhﬁl ly
avai | abtend @ctimstiopigpoet@ss)i aml Ixuphtasneprticsatiopby (deber's discaaxanpl e, pot assi um
acet at - nEq/ or. 4 /L for injecti.on);.potassium.acetate
(oo b * of Tt Gooaifmiuta BoeehhEta sy sPRsARR TEReSs™ eq 0
nL, 20 prEGhRH discal® ket HAAtiNkon 3Rk, 100 ml, 30 nEq/ 100 ni, 40 nEg/ 100
mL for injection and/or 20 nEq/ 15 ml, 40 nEq/ 15 nL liquid and/or 20 nEq or
25 nEq [08sPdr f br sanecambadiments.ghe dspabtver @naitpns AQ asfagjatest with chieepagint ended
releasqetag&ets), and potassi um gluconate (e.g., 486 ng, 500 ny, 550 ny,
595 nmg, B Hﬁ; and 620 ng tablets). [00368] A variety of different
magnesi um suppl enental forns are al so avail abl e. For exanple, supplenents
in the form of magnesi um chl ori de, magnesi um gl uconate, magnesi um | act ate,
magnesi um oXPé&nd/ or magnesi um sul fate can readily be obtai ned.

[ 00369] in el omy ' e - [ OS,

a1 monds POl ot X it GO M HEl0r BB GR rrARCR RS 1y
be used asareadmmsdternd segopdiegend standbing dosigheginkn. Sluppne rEbOdimgntal so be
provi ded as part a multivitamn. [00370] Certain commercjally avail able
f orns é?orﬁwﬁ@éiaaﬁ{og GPBPRRERS SOPREIEHE MRS léﬁrﬁ"recff’ﬂf%‘ms&?éeﬂt geegldinglgdnyy/ nf
for injLediLARd L3 g%?géﬁended rel ease tabl ets), magnesium gluconate (3.25
ng/ mL, 1000 ng/5 n% quid; 500 ng tablet); magnesium | actate (84 ngy
extended rel ease tablet); magnesium oxide (e.g., 140 ng, 600 ng capsul es,

powder, and/gQr 20 , 250 , 4 ng, 420 ng, and 500 ny tablets),

magnesi um sﬁ?'&%@geg’?lﬁ.g,%ﬁ@%‘wgg 80 my/ni, 125 ng/ni, 500 my/ni, for
i nj ect i[90304] [ 00RY ddrbderSEEmMERD. AR TRAESof CIBSIuna INAFEwWRHRRhE FARBE 81 hiJut | S
adm ni stered in an amount sufficient to reduce or delay onset of one or

mor e cd)-8meé it ox hledut 28 sngdes bedyasusthcoinch. Bosgreuerabadimbels by ranga of bt 6

enbodi nent.s he ehectrql yte admnistration nmay.al.so duce> pne or re of
nausea Dbl & I et Rl eb By s uRE e 4R 1§ R BRefl LT et e
phos phanghitase sdePkhbodiRefsUpdré@hrunityoRecat ¢ e m@m>hy per/alygeni/a> f ever,
gastritis, di,arrhea, abdom nal pain, dehydration, weight |oss,
hypophd<igReeningd 1 psewat reni a, hypokal eni a, hypomagneseni a, syncope,

hypoxi go?ﬂisgur al, {‘Jrﬁé’éhl?d&im@%?,oé dudd 1 ig}é%ﬁ{i&ér%h iﬂtﬁa“v@&&ﬂsﬁr. 1| Qghéased
cardiac troponin I, confusion,” and/ or nyel osuppression, and conbi nati ons

t her eofenioda0dizd, OBR3HRESTdosIn2AddinR43 8 MhdE @Ay 2ddimg oo Revekhadidentck]ly car di ac
toxicitjes are selected fromthe group consisting of heart-rate corrected
Qr (Qr Smaff%rr Yarclsy Birsh g%?@?lar@%a 6‘1’%‘8‘85?1?5& wf iIoHs PHRGE Miradttont
('supravemtdi&ybar oh%lﬁ?s\’ cay dh@s{Vdayk atahtiab; &t @%}Sl 1 80Lh@M51 8 )andaRd

conbi nat'i ons thé&reof 1n ’séme enbodinents, QIc prolongation and/or of her

el ect r aphdays 6langil 2 adr anhdayg éslZared 1@di2kdr $ddanyorywkds).val ues or ranges after

el ect 1 gyl fy SuPpLenEnt aLion. o 00372) U095, LS M 2P dREAAR dhi AL, bogh™ o2l
4 hours on days 1, 8, and 15, with courses repeating every 28 days. Often, several courses
(e.g., at least 4, at least 6, or more) are administered. Indeed, instances have been reported of
as many as 72 courses being administered. In some embodiments, individual unit doses are

administered by 4 hour infusion.
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accorded the neaning commonly known to one of skill in the art. All
publications, patents, published patent applications, and other references
ment i onedwbeneia9zse hereby i ncorporated by reference i RCTIIS2e110mi680 et y.
The enbodi nents of the disclosure should not be deened to be nutually

excl usi ve and can be conbi ned. EXAMPLES Ceneral Procedures for
Characterization of Solid Fornms [00374] Provi ded herein is an assortnent of
characteri zi t [igbe provided fornms of Compound I. It
shoul d be un ?}se;t:%gjd%%% Or(%"%?ozlgf”not all such information is required
for ong08307]l edAiceeledagsdalobing eegietey for Wentpoand btk bpaiitizel) iwhichrome os
present in . a,given copposition, but that thﬁy determ, n(gmlon of a part| cul ar

f or m cdROISeNd¥iduah it dpsesig agnvnﬁefﬁé i FRVEROUSHEOCh APSEREPT R Ehat Kilg¥smat i on
that ong,ski éqlg?ldto aBoﬁtkb‘?le V\?%bf}le eﬁﬁ)ggﬂﬁ&l?s 8ic §%Bf&h 3 dufapﬁos@:éal%bl i shing
t he presence a partlc g., evén a single distinguishing peak
can be sofifiserenttrixenoushe osséﬂal peeldd |0|ﬁt1tﬂeeha1 g lesothappba@t Samentteat40such

t | f i t. U t at Ph id ddi t |
b dandbies s bl ST 8 ey GhESY At gy P PLoin ABSHTBoe. | X Ray
Di f f r acldBRistefcdohRr a pRtid E6F toha e sis PRI HNRCOBE! Ghe hdLP §]6()erﬁ1nu@53ﬁl‘éy bbe, MD:

United States Pharnacopei al Convention; 2008:372- 374
i ncor pcnoaslé@rethen eccn:lemg'ted é@sen@mgeneMtaemrémyse[vafhs]pstIelwtehSO;éosmer e either

HPLC I d d
1 om CoRBaa 1 PRt el S LR e IR S R b Oce <o 1 as.

For m desirgrabhdotéra thepsddehatab sesy\aﬁnbae | @abbut 8iye MO ET sohhd f racti on
(XRPD). Care was taken to protect sanples fromlight, unless stated

ot her wisebodppensy, only &%er%fd{‘) yRiy desee iithity fegimelee admBrEered VeIt tluens Form A
and For v, r I

and For RO RY, 08B PO SLBALES M AgBel 5B L OBRE PRI

cont actdoaed WithitahreginlenquoidniniseereéEby & garabtbes; thkoimaleidus ecbmhasttatmnt h not her
liquor in a fr and Form | jn contact with nother |iquor under anbient

eezer
condi t i 683%%%92‘??1@99‘@3@%‘)09@2 £%£)043680 or in a freezer. Due to apparent
i nst abifhpFey) of ﬁ%éf&@ted%ﬂokmgl?é’glﬁ@ﬁseéf'@@rﬁ &ﬁdq%ﬂbgéﬁﬁmlst% Wﬁih‘a proton

nucl ear. magneti c resonance sSpectroscopy (4- 1- were col ecte for Form D
on the ssgnﬁcamamcreajset Imgogylity headizeﬂsehdlv&lts,rmttymilaslyvmsemts aduerseiendnts, as f ew days

| ater, the s on for the anal ysis repared on the sa ay as the
et oo e PPt G R Lok o e SRR el B e BRI Y o2 oy
[ 00376] ity idedd urdH d‘ds@§é31@ RYmYASteRE HARVIBSLSUSH Y adl-NeRir pBridd LReRlcrated

st ereom croscope. Sanples were viewed in'situ or on a glass slide
( somet idesingaegimergicdmbeRalininistrecd\wibhaut a\mantﬁc@nb@g@ésepeItezflislzse@rsadanmea first

order red co r . Variogus objectives wer ing fram 0. 8- 10x.
X ray S RRe e eSS BIE 1 FoT o B et AR oo ot o
usi ng arbrhftitind XREM3OCrditlyf 4 BairameiehoedqufugiRahWidobe &f Houved4pagit oan
sensitive detector with a 20 range of 120. An incident beam of Cu Ka

r adi atl(@MSM%)aRd/wBﬁa%ﬂaMEC ¢ised to collect data in real tine at a

resol ut f 0y I 0, NI ST SRM
5300) OB DB ehriembldifibnds oo R o Brimierdd I SRS AMAAI Sk

pr epar adgiiren taenad idsntscabio a)aeﬂdancgdcbémgmegnﬁ@ (sbd abowa) éxedptghame oapiokrd ari es.
Each capltd{? s nounted onto a i? hea and rotated durjng data
acqui sitHigIPSeSTRA BRUHSERA GHe RS PPIOGILE! 184S gon %ﬁ]b@o%éegpﬁ% hepigandat a
acqui Slédepgtl%éﬁﬁgagf§bd‘u9ﬁ HBa&H pattern are di spl ayed above the inage in
the data sections. PANalytical transm ssion [00378] XRPD patterns were

col | ect[@8B1Udi nglmasopriNerhyadimants Xinfetose RpfdC anfdund d tapsrwitbm. th@rangaof det beam

of Cu ralatl roduced usin n tiXx n fin focussur e. An
o1 1 o 1005 e i, B 8 B S e e B0 et B e B 5
t he So%g/%zttbﬁl%iﬂbs m3PRLETRh SRsbBRERs e cﬂﬁéseﬁéﬁ{the%f@ dﬁ%&;t@)oﬂ | ect ed
and anal yzed using X Pert Pro Data Col | ector software Prior to

t he anahg/ghsto agout 15 @arm s jectitain cipEMesRIIG4 deyrs mstherﬁalgyzé@bqu@ lyeg/i fy the
Si 111 RE t%k bR dfﬁt mg %et%ap & %m%gdlmm% 51%? go htee 1nli)he V‘ﬁ%enots b[ohm %n%'/ ﬁlk

filmns, analyze {r anSissi on rotated? tom zé

or i ent abiaBoutSt@p/inst 16 Sertain blaaaahﬁieﬁt@ Mﬁdeéedre(lﬁ eathh SEst abbtlmﬂe{g/ uihtgas) to
m nim ze the background generated by air scattering. Soller slits were used
for the incident and diffracted WO 2012/ 009336PCT/ US2011/ 043680 beans to

m nimze axial divergence. Diffraction patterns were collected using a
scanni ng position-sensitive detector 4£X Celerator) |located 240 mm fromthe
speci nen.



PANal ytical reflection [00379] XRPD patterns were collected using a

PANal ytical X Pert Pro diffractonmeter. An incident beamof Cu Ka radiation
was produweaoreiomypea ceram c tube with a |ong, fine-focesTasa01c0438@ a
nickel filter. The diffractometer was configured using the symetric
Bragg-Brentano geonetry with a refl ection stage and a nanually o efated
spi nnerabomiat melier dneertiia crbadimta He Yiedpsesirpdn thepatae abeboutal me/asl toect or
sof t war v ) . Pri Qr . a j i1 i T SRM
5a0c) IR 1o ShipE b Rih GG Hled ueedn The RO PRGRL PR &) UG

pr epar etoas2(emfmi’n,In céitain kmbodiayats, aintiesesdredn tike mhpd eftabones mghatiogr ound
substrate. Anti-scatter intg,mere usgd to mnimze t backgr?upd

gener at®8UbY) BEIM s dBSPEF FRGOdIGN{se kNS pes atfdp éhqsBee PlgtoophE) Mgc dént  and
di £ achedh ﬁ%gm Gn Torh BirbBifithl uftt USLIRAE tchahbd GioBle RAIGGY e ver e
col l ected using a scanning position-sensitive detector FX'CeIerator)
Iocatedn@ﬂﬁ.mmﬁmn®nmbmﬁnﬁpeCMﬁemmeﬁmeadmmaﬁanqmﬂﬁmgmﬁnIpaﬁhnﬁkers for each
pattern are.di splayed above the inm in the data, sections,. Peak .

ent | i L o Ry P DO TRO RS v (R BITeT PRAGHTFOUET o abou
30 20 vRk&s aehgsbethatdd D KLRE. [OUMRG RRAIHhIRIBNIRIGLSesUsEshroxifdakend each
peak to the nearest 0.1 or 0.01 20, depending upon the instrunent used to
col | ectlltthg/miatia stalhdiher embedimanter emt dgpenire ppsrokundtep. 12 Phe/m obastilbethef t he

peaks al gng.the x-axis ( 20) in both the figur nd the.tables were

bt o Oar ) e B oSestd et CpPRb 1 5y TR b iR et B sne or
two si g hpaatimatdlgus asy/@t t Brstilihgh@eeibdalm@ed, dhit Bass dragprodimeteibpy e
criteria. Peak position variabilities are given to within 0.1 20 based upon
r ecormeERgAt i dhstilbother erabpdimerthaniisiose e aRRIOBASLY PAMEBI 1 ity in x-ray
powder dhffshacti . e bd. St ; : . p al cul ate
G spacil i Zlae YP Lt ghstaBRsrlt Sh! AT, SRR, ESaHR FR 2
wavel enbtappregiaci abidififdryntads serhatmboditichtspginsfpadhgdoes bf Catnpsundbare
calculated fromthe USP recqomendation, at each d-spacing, and provjided in
the redJBuRSGEIRYCHIhC LRSS P?feﬂggﬂwrta QMG @ﬁw %HPéO’%W@%b%tter n
and no r; : MMeLher : I Vi

approxfﬁlﬁfé% of%%ﬁ%&%gwggﬁﬁg erage?gsg%EQ%abi%éggg??bfﬁgg?g%ﬁf%gg$23f2
Uni t ed appat@satlyaimagopena; bdsmnidRierédoR7 a cyde. 1, pg. 392, May 1, 2009

<941> X- D ffraction. a) SSCI Labor at or t.ebhook 4005-87. b) Phys.
oy AJBPE 26 A 2l G oS s s T SRS cont o1 4 dat a

i dent i fdegéh(ﬁﬁg ¥n &% folfth eNTHRRbuERkSng adthiasecrBe akEe &s8ed@ ghIRbciRbird he
entire observed peak |list. Prom nent peaks are sel ected from observed peaks

by i derdos¢ gquivelpnte véthapipgctrio thaacdive appidient, Covpanglle peaks, with strong

I nt ensi 0038211 f.multiple diffractjon, patterns are avail abl e, then
hoscoariiatd o *hed o Uhbidlnfutt b skl 81 BRE SEOEPEHPGT 'S pBRE b0 pg
are possi dilealay I?aww&u%j ivbrial ¥aya R RehiHRPBmpaltder 8 Siof sdmdréd. pine caaAP! es
anal yzed on_a single diffractoneter indicates that the particle statistics
are adegthodamenty fnaoand ¥ igrdmigistared favichg wiseh-t it HaMEMHIRPMYPKSt er ns from
mul ti pl i : i ndi i ation i Sty CS.
At or harori i QBRI ed BELERLE, AR HEBNBIMRICERBIL €5 o) cul at ed
XRPD paidienistchaisedryupber veecki ngl e crystal structure, if avail able.

Two- di ional scatterjng patterns using area detectors can al so_be used
to eyaﬁﬁﬁf Ips/ posonpq crp “@F‘Fté»c(f%m%unﬁétlﬁa‘g@%ﬁe‘i?gﬁd&f OIfSRBINN 19Ed to be
negli gi\blgs) thgp wleéﬁy%i%%@xagfﬂ%%m %eﬁsiaﬁﬁiee@&em ggr %g{rﬂﬁff&qvw@eksﬁxﬁr age

intensity tor the sanple an rom nent “peaks may fied as
" Repr eserangtaf weraPetylod othef 00888iterChclrcaotes(¢.gt dic dpeak ! aralk & oa deub4 end bb;

R tati Peak d d to dif i t al
e R RN o S ERE E
deter mpgshe)y eviaédiatd &ﬁbd&fi‘h@ﬂsf@‘cﬁﬁﬁ‘&ﬁﬂtﬁﬁ h¥RinRRSKS on kiflysalr})& al B5 pFrL£sent 1n

one crystalline gglynprph‘of a coqﬁgund agai nst_ all other known crystalline
pol ynordSriaystclehdn catmmpartidulancrabadiinants. ap Dog/miodosaf Cemperad 1 isne

pol ynor phs. .of co und,necessari ly~have at .| t.0on har agt eri sty ¢ peak.
b 11 o chiTRend iR 30 SRR B el dhfBRk S0 SURRERAEH T no e Ta
| nst r umRghs JQROOOCSthpdeiddrnt béhinsg@ddbAday 15. In certain embodiments, Compound T
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calorinmeter. Tenperature calibration was perforned using N ST traceabl e

i ndium netal. The sanple was placed into an al um num DSC pan, and the

wei ght wawoaerxmaisel y recorded. The pan was covered w t IrCa/usea,1/0a3s80t he |id
was crinped. A weighed, crinped alum num pan was placed on the reference
side of the cell. The sanple cell was equilibrated at the initial

t enper dt adeingyieretendaxs Ligiseld of i daygeslopuitlyday Fheing skiapet qi28idey on

par amet gr s f r ' ' 1 data
et oo gsabiery (Ihanal AT R S ShBLAKGR, RIRRY bR W ot e
ot her wis g, orlgbtlutimt € dindicfthidregmtiod ahers s alndtirdd@m il ingludestyr oy c(MOERerfadD385] MDSC
data were obtained on a TA Instrunments Q000 differential scanning

cal or i rB1RQdIBES Shrccapnen 1aclr@ﬁfsrq Q&I LB ?fﬁéo‘ﬁ’%’tﬁéqﬁ%% gegmentremper at ur e
cal i br ap i cle@Q@P&?ﬁrﬁ&%ﬁécﬁ%@I{sHﬁé% 48628MIREE LONABd, ka1 NI ST
traceabl e indiumnetal. The sanple was placed into an” al um num DSC pan, and
t he weiagftiodimentadOuyeaeehy adecwstded. [T hetpaombadineotsegredtenihiih 18 ciyclds are
perforated with a | aser pinhole, and the lid was crinped or crinped then
her met i AIMYCESal ed pan. A wei ghed, crinped al umi num pan was placed on the
referengesside af cdifath GRbIdimPRE 2ondR): ernROLAK BESEs YaihitPa @oﬁ?_@ﬂﬁ@t H&maanpl i t ude
of 0.50 C and a 60 second period with an underlying heating rate of 2.00
C/ mi nutregifnegmaysie: @iministep@viae raite PHer thep ontravdneplsadminisaating ilogome

t enper at res. are oleot ai n?d fsr om t ge i, nf liE’ECrt idolrrla POihrl‘t J. ths @i&x%ﬁ Schange in
the revEFSTHE LT B LPsuL ey SR aTFsd Ot Ve, PSPV i ¢

anal ysiGorhgdetl 1[i98:36 bfByanahy/shge YOE) MEMmiab 1ed MiSinhgireceFAin distddimiens,s 2050
t hernogravi nmetric anal yzer. Tenperature calibration,was performed using

ni ckel Garaposnd ks dwted pradlysn thsl iengel 11 meae tpd 08 meAmind misHe PadmbadimeHser t ed
into t ¢ I i . teft n. The sanpl e
cel l vvahgon-{ l}l{n ilgggﬁgg o&lﬁr{]ﬁéﬁeﬁ%ﬁ?&l gf@&&%@fé@%?%@z‘& ‘the - gl(rﬁnace was heat ed
under nintbodgeents, IGongroahb &lis dusbé dialigrih thetraggd ofA00WIENT to\380 Mpanatiad under a
flow of heliu t 10 and 90 ¢cc/mn for the purge and bal ance, respectively,
and £ heeRBinFRIO MBI, U dared Praf 3 2isateny négoﬂg/@/-n%wr@mto a final
t enper : : t: - 2] .02

enbodi ﬁ&éﬁoﬁlrgérqt%%%s eoclzl'%1 {rﬁgﬁﬁcﬁgg gll%:ﬂg u:‘i glr%%ﬁé/dee(g?rﬁl%@jn ﬁg(ri)g?;ﬁlg\é\er'gﬁgoé%el}i red on
Magna- |dRt®@ients, Fororabdosagansfor fiom A5 mag/ad t€ FXmigh’.spect r ophot onet er

Th | col et i M th Ever-G.o midifar IR . . ded
ange JODSEE: ot adiinp s it «Fainir G SRR ey Ry Ty It e
sul f at gofldtEDodHRERE mhgm%ﬁm iAIMIRRRYS] &olly vdrpobeFday. RnSRAGKR were

acqui red using Nexus 670(r), equipped in the sane way as descri bed for

Magna- |dRRgopents, dsovounid veddsmgisterekotatly exary shird, dourtih gith- orRigBdey.) Irand

Nexus 67Q(r) re r f.or med i ng, NI ST 92 1 b | ystyrene). An
Nt ey nbiopli R, (ARt TRt Sl 07 il B e Hher

Spect r amiRdihhentWiddmppbuge  iPatiniis(cee) oraly sval owrs wesied for data acqui sition.
The data acquisition paraneters for each pattern are displayed above the

i mage i[A03494 dairasowcﬁfm'eﬂdémemsw@wgmyﬁamad@%@s§é€0m§u%ﬁﬁiaﬁi@wmﬁqu a cl ean
Ge crys[?ﬁl: WA Log 1/ R (R= refl ectance) spectrum was obtained by taking a
ratio o f se two data sets against each other. [00388]1n anot her

enbodi B6320] FT- AR vaéectappreviated byaapgiof gldllam the dde xiesdosag| tinikgpand/@rrotiteansf or m
infrar ec} spect r ophot onet er rmo Nicolet), equipped with an Ever-d o

(Th
mi d/ f aro! *ABIBHIBIHES BIELE RS URibgasEy 6458800y KRay ¢y deppstingset BrnpBHEHi de
(KBr) bgarerbitibh BEing &Rtted ARU-RIALREbERMEAS AL BRISUIE 8dRinuEd g &l gt Or -
Wavel ength verifi ca%l on was perfornmed using NI'ST SRM 192 | b (polystyrene).
An at t qtientasirasporading. eFheegtyanaebd @iiRnatdoass theye 1§ Tngagtardgmssion, a Theraro

Spectra-Tech),. wi.th er | U Ge) cryst used, f data acqui sition.
e & TR el S R e e TR hBle. SR ot Sielstog S T8

resol Utfbprdm%ﬁné ik doka &oﬂ@&ﬁ@dﬁdﬂ%dﬂﬁﬁi@teﬁe@? oV@$ a@ﬁﬁﬁig&ﬁé’sdﬂeﬂlﬂe% Q»Jztﬁéﬂlﬂ Ce _
crystal. A Log 1IR (R% refl ectance) spectrum was obtai ned by ta% ng aratio

of t hegtosesyse ddmuigered agai nst each other. [00389] Peak positions were
determ ned using standard spectral software. Peak position variabilities
are given to wwthin 2 cm1, based on the observed sharpness of the peaks
pi cked and aggHiidnl otv&fe dadas Weh W@npodnkMm 1 data point spacing (2 cm1l
resolution). The accuracy and precision associated with any particul ar
measur enent reported herein has not been determ ned. Nucl ear nagnetic
resonance (NVR) [00390] Sol uti on proton nucl ear magnetic resonance spectra
(1H-NVR) were acquired 44



wi th a Varian uNny/ NO VA-400 spectroneter. Sanples were prepared as
solutions in deuterated dinethylsul foxide (DVSO d6). Raman spectroscopy

[ 00391] Rawaroppweilra were acquired on a FT- Raman 960 spectrrusesiiou3cslher mo
Ni col et) equipped with a germanium (Ge) detector. Wavel ength verification

was performed using sul fur and cycl ohexane. Each sanple was prepared for
anal ysil80R1] p| aEemgornkl danpeea ddanisigrerido patientaimet erichoridlifergnedindeah and

| evel i terdal Y8 z scans

col | ec'?%a{egfé agB ssglréitﬁzet%r gbgggg%fogfcﬁ%gﬁqﬁlﬁgé)%ﬁéﬁ&R’%g(%%ﬁoéﬁ:tlﬁg%%er al Preparation
of ConpoayieduppRE382 {tManitodgtopeep andbt wousroparda, . ] GradaB).oNsn-gpecddnPaund!
were described in U S, Pat(fnt 4, 97,7,%%(3 i ssued Decenber 11, 1990 and

| nt er naFPHRHIC W@FSRB@C}@% BiRlarsabe ?9 1@?%302\@}5&%@&22,%2%31, each of
whi ch :gbggﬂfea&&a&%@@g&%ﬁm Iﬁb{dérgtfe?ﬁﬁ)@&@e BhnB& ih FEEL Gi8tHof SorrdI O33R | N
sone enbodi ments, producing, purifying and/ or Storing Corrpounoﬁ at an
appar erdlevaktdi sesal sehamtrappnolavaktaet ynubtifHe aatdd ecquatitian(MpPek )esadnspbbtbfof about

| ess than ﬁ;lgproxi nat e 6. 0 has been found to prevent the formation of

di meri 284D SFIERESTORU ™Mol yer i zed Conpound!, as described in US Patent
ApDL i Cabiery) PUbl Gati @cRimebiSo dUh203:2+R0FAGPEEFUSAR 120 BARGR] durin
20090186382, filed cember 28, 2007, which is incorporated herein %y

r ef er erdisical mvestigasorsodiGesmound he Irozll basrome of therrsathay digniGeanit oardmvessylagr e
perforne t an a rent pH less.tha 5. | not her di ment ne or
or e of e R FF B SRl BRI BEerhiod s EORROG EBRT  piPeasd "F o
6.0. | niugigtiad covehadhd@ids , TIEx B hati®t GadWhistdrg af k@toidbePandwes per f or med
at an apparent pHranging from4.0 to 6.0, In certain enbodi nents, all of
t he pursiilancpuily sdminsstepd aratherdsye Biat alsg isdmowppacare Qg rralegr#pnt r om
approximately 4.0 to approximately 6.0. In order to prevent the formation
of undesired contam nants, the apparent pH of a sol ution containing
Conmpound | iRendblogldcowes to reach an apparent pH above approxi mately 7.0,

or nore preferably above approximately 6.0. The apparept pH of all |
purifi daﬁm pr 6dBYRigkatjon %F@F@O&Bﬂ}%rﬁatl%?r@&trahﬂn%%g%fcfgmhowf&amgt ed,

| f need; ReuentQIIARBRRRIERS (RERRHLONCARBEQ WY r6mPatibhls SEhtGH 3 or

enbodi ments, it"is maintalned within the apparent pH'range of approxinately
4.0 to Gppe dxicuedrehia & throniboeytopentia, ehtibtheappa dntytppéniarepums foi Gate dbn st eps

towards.th d of the ce or ste usi ng aqueous | ut'bons ve been

found. (b8 Faremsirhiry | SSeRE i TR PSHY 5 oUear 71 adr ong) BhBTPS: mat § on
of undegiwhgch sRRtBEPRRSHe dMMn@ A O dbef IeGramY Rerbseth §0 control pH In
certain enbodi nents, ‘an organic acid such as acetic acid or formc acid is

used t cheorhoepiopgip lastiegmorst tham p days ortaseogpied With dldcdmesthens is gencedht ai n

nbodi i i i h h. hor.i i d h | ori id
L R T e

f er mentaatihih pos@therapy dnheatiuc, Preftrablglat 8 yotudes iisse (€21 1Dengmd). fif edadeased on
t he present. dl?scl osure to prevent the formation of undesired side products
by noni4 Ebiild>BSparencutsepeaiidorthpmbogyiopeida Bispeadates ppfclet frapdipsdensisy y .

[ 00395] : r ' f f ' ' in

Ei gur o 9oy 2y i gE Rt SRR doipbite LA o ML ACEROREEE e
1(b). TherdsHe ivEidEpt bdled, atrHrtigpoiet th¢apy dars@ingiyige, pheforabhl atahtducsd dogt

i ntegration, consi,stent with Conpound |, has residual acetone present (at
approxi(ﬁé’t’gpﬁng%h ppm and the water peak (occurring at 3.33 ppn) has been

t r uncatge324P AVHe Fatlodit BRHM Sk %gai@arl‘lg OB &FLE fafeaifaBBuON 1 -$0F Wiy and/ or
Compositions Contal ning Form C [[00396] Conpound | Form C was prepared via

seri al ssaddidicoropoumdtludoaing degoicns (Matonalf Canoar ldetsiecnNED 5 7 ) inpimlsol i ds
containjin upd | Form.C, . W e resultin - r wder dj ffraction
CSrny B R R bttt 20t Afedal Rk e a5 RO Bl et Fish ' b
2012/ 0Qﬁ§§ﬁB@[ﬁéﬁ8@é— M PIRR8Rarrow abnormalities: platelets (52%), hemoglobin/anemia

(41%), abnormal white blood cell count (39%), abnormal ANC/AGC (37%), and

lymphopenia (21%)(National Cancer Institute IND 57,810 Annual Report, 2007).
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Tabl e 3: Characterization of Conpound I Form C Anal ysis Result Figure
References XRPD Form C 1(c), 1(d), 1(i), 1(j) DSC 96.6 QC (broad endo,

m n) 139.woCo(2moezsd endo, min) 177.2 C (broad exo, max) PRPAUS01T§BRAO, MM
foll owed by deconp. 1(e) TOA 5.3 wt%loss to 103 C 1(t) FT-ER reference

spectrum e : o
rate of observed toxicities is not materially worse than that observed for administration of a

standard Compound I therapy regimen.

[00334] In some embodiments, provided are accelerated dosing regimens for Compound
I in which the subject receiving Compound I does not suffer one or more particular adverse
events, or serious adverse events, within a designated time period. In some embodiments, the
designated time period is during administration of the accelerated dose. In some
embodiments, the designated time period is within about 2 to about 6 hours after the end of
infusion of the accelerated dose. In some embodiments, the designated time period is within
about 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40 42, 44, 46, 48 or
more hours after the end of infusion of the accelerated dose.

[00335] Any side effect, toxicity, or adverse event may be absent from the designated
time period. In some embodiments, the subject’s QTc remains below about 500 msec during
the designated time period; in some embodiments, the subject does not suffer a ventricular
arrhythmia during the designated time period; in some embodiments, the subject does not
suffer sinus tachycardia during the designated time period; in some embodiments, the subject
does not suffer an atrial dysrhythmia during the designated time period; in some
embodiments the subject does not suffer ST or T-wave changes indicative of repolarization

during the designated time period.

Combination Therapy
[00336] In some embodiments, Compound I is administered in combination with one
or more other pharmaceutical agents. In some embodiments, Compound I is administered in
combination with one or more other chemotherapeutic agents and/or in combination with one
or more other pharmaceutical agents (e.g., pain relievers, anti-inflammatories, antibiotics,
steroidal agents, anti-folates, kinase inhibitors, methyl transferase inhibitors, antibodies, ezc.).
[00337] In certain embodiments, Compound I is administered in combination with one or
more cytotoxic agents. Exemplary cytotoxic agents include, fbut are not limited to,
gemcitabine, decitabine, and flavopiridol. In certain embodiments, Compound I is
administered in combination with one or more taxanes and/or one or more proteasome
inhibitors. Exemplary proteasome inhibitors include, but are not limited to, bortezomib
(VELCADE®), peptide boronates, salinosporamide A (NPI-0052), lactacystin, epoxomicin
(Ac(Me)-Ile-Ile-Thr-Leu-EX), MG-132 (Z-Leu-Leu-Leu-al), PR-171, PS-519, eponemycin,
aclacinomycin A, CEP-1612, CVT-63417, PS-341 (pyrazylcarbonyl-Phe-Leu-boronate), PSI
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1(a), 1(h) Single Crystal X-ray (non-OwW) Form C (non-stoichionetric
hydrate, -1.7 waters) 1(i) - 1(q) [ 00413] A conpari son of the XRPD pattern
final prodocvidooessconpound | Form C (see Figures 1(c) amdTASA)N/0438a t he
cal cul ated pattern coll ected at subanbient tenperature (see Figures 1(i)

and 1(j)) fromthe structure of Conpound I, Form C, suggests that the XRPD
pat t er €-HephdOdhy)-Alash evgrld Maae (andelrh%lt Laeher)of g@ﬂé%&%@ﬁ)\/@ﬂm@éﬂ? ections

a0 2 MLl Ed LR EAIRAKAY, K1 FR (ifh TS AR CLHBAA! yERATIRI S, 0! | ect e
at cryogénic r, udneven's pOSItIOﬂS
due t o lteanpai-ad)udiry@bématsywas DEbBaH vest- Ph@ﬂéﬂ%bfﬂn@temlﬁtmemeﬁumh Issmanni ng

exhi b C5erbdd 4 RHBIR o S B ORDE BRFraE B eor e TIOOTA m )
ascri bggg otdid, Cmc@f(g%g]:) gamcate%a)@ﬂ%ﬁmté h?U‘éo?%?XV%FEiﬂL éx?’%ﬁd?@%%fn‘éﬁﬁﬁ n the

t her nogravirretric SIS grarn see Fi
wei ght thasesf.corresponds to appr oxi mately 1.7 noles of water, which is

simlar e t obtaj.ned fromthe single.crystal ver, the
o5 0SB babrEnARb kR CRBP e MaG R it Dbdionr ol S Hcer one
[ wat ermé'ﬂe)éh’dffﬁlate-ghl% Bl sLbeEMBELi Ah ! @@m RHAD i§ 8dAMhiRBLEINEMbiRktion
approximately 257 C (mn) (see Figure I (e)). This endothenn is believed to
corr es p@llﬂtlomﬁoortrh@rer@ | folinic aCshibgarcbrin) Foethoisexatd pegbeaxetst pewsiredt i on of

sol i t1 tho t ﬁo %er vent was observed at approximtely 177 C (sec
Fi gure i?zéﬁ Oégggl th gﬁpar ent nelting tenperature, this appears to

repr esgod33gcr y st @raizahbodimears @orppsind 1lis kahiistered ecdnbiadtionglighénd &ss
from TGA suggests that deconposition is concurrent with the apparent nelt

obser veBoIgKIRsEinhihjtory (agastyrasmedsiage itdbiforpo dpsgme S@b?@i@eﬁfér GO@WWH ed in

Fo r oot gt AR B RS SR Bl e APR] RTRNGG: dn 0012
anal ysesmeiagmboidideentd, @oalpoand I isepihassteral inwenibiverion vithaing ot atorCofMBInd 1,

o Catos T Rl B b PR S T BsTRE

sol vat qzeepRIdsdGER-ATbaenRL s e AlsosThon dausnalipdio A5 by 1 kg Sosyol - 47,
No. 3, "FRO01228, A Novel Antitunor Bicyclic Depsipeptide Produced by
Chr orml%@t EHAH?ﬁ%lS&,I RESURS, NONS-968, TIFH-23314E Bi/4 XINEBECKLAVY KL 4 IRXAMVPLE 3:
Pr epar %ﬁ‘? and Characterization of Form D and/or Conpositions Containing
Conmpou ~orm 1)

[00340] In certain embodiments, Compound I is administered in combination with one or

more methyl transferase inhibitors.

[00341] In certain embodiments, Compound I is administered in combination with one or
more therapeutic antibodies. In some embodiments, Compound I is administered in
combination with one or more of: bevacizumab, cetuximab, dasatinib, erlotinib, geftinib,
imatinib, lapatinib, nilotinib, panitumumab, pegaptanib, ranibizumab, sorafenib, sunitinib,
trastuzumab, or any antibody that binds to an antigen bound by one of these moieties.

[00342] In some embodiments, Compound I is administered in combination with an anti-
inflammatory agent, pain reliever, anti-nausea medication, or anti-pyretic. Anti-
inflammatory agents useful in the methods provided herein include, but are not limited to,
aspirin, ibuprofen, and acetaminophen, efc.

[00343] In certain embodiments, Compound I is administered in combination with a
steroidal agent. In certain embodiments, Compound I is administered in combination with a
steroidal agent selected from the group consisting of alclometasone diproprionate,

amcinonide, beclomethasone diproprionate, betamethasone, betamethasone benzoate,
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1004161Conpound | Form A (1.20 g, 2.2 mmol) and acetone (38 m..) were
charged to a glass Erlenneyer flask, shaken, swirled, and bath sonicated
for a fewoizot®s336di ssol ving nost of the solids. Undi seoltisdoisokicds wer e
removed via filtration through a 0.2 timnylon lifter disc to a clean gl ass
Erl enmeyer flask, resulting in a clear solution. Hexanes (152 nlL) was
added, befinegthaspeediprapaoaete sstaraihasene spdawre Phosphptehbritmetyptoae sSHUMThe 1 ask

2o el SRR TP AL AR TR SR o

bottom™o ear superndtant wa

of sol iddrtivet ¢hydestoxdnd)pcortisolghlydrd @riXsanayadeaite eortidol fhy awtoliBor) dutysits,, The
anal ysi s sh that the solids consisted of Conmpound | Form D. Solids were
recoverC@HISPf@gﬁm@ﬂ&ﬁa@)ﬂp@@ﬁnﬁﬂr@ &ydﬁmpemél%@l&%pﬁ@emo nal yses.
Unused (H?(?I%Eétﬁgoﬁ’é?%cﬁ&ﬂ;sﬁ ihdle,lc Risbl Qgé%fcogis%%éjvgge%g Rl 8bHe g@ettaﬁe,f or

Conpoun FormDint ormof an TOA and an FI-IR are
depi ct etdsomd&idgsoxemetagak, ddxaomatiasshef JoxaseprasoncAcstatordesancthascenwidamy dat a
presented in Figures 2(a) through 2(t) is as fol.l . 4As .described.jn

B ol @SB e roagtbet e Tubodifidneisged B IR £ om

t he datfdRRaRk! BebrbRERobnkArafReRANRNdIciRORiAY, hémRysoRg, | sostructural with
MEK sol vate (Conpound | Form.1). 1004181Form D is an unstable crystalline

acet onemgbylpeadaisgfonGomptbylpecdnisplvat aceateemethytpocdairolana sadider sugeiitent

condi tions, Ancr 1;sta I %r eglﬁgr ed frq[rrtl col g .aclet oneeﬁisol Pti Qn vas i ndexed. The
i ndexi BT SHORs PHAREHTAE d°Y B b CaH PP SFHERBICC 3K ¥ Ccel | with the
f ol I owipreriri@idnepRURIED IRssphad hredliwldrrtteishime] prodiische tridn@fhdlone, = 15. 581, ¢
=23..141A, V 3278.57(9) A3. The formula weight was determ ned to be 598. 81

g/ nol . tTREcielone Begteiae.driameipaloge facefpte Biaplrenodenc hegpesddof rom the
CormOu i SRR AR LAt A, I ALYl v
t he twovisladplaartiasene: el at ed crystal forms. Since Conpound 1 Form| was
[ ol . I Por P o BEempas Lt 05 Gt QR G CTF G0 ST RANSEh 4 oo
sol vat &.gf (CHROHRGASintSHM ARNGDARRE bR QhatRARRIMIHNS, FAIMHRCh S sggmar i zed
i n Tabl § 4. Tabl®e 4: Characterization of Conpound I~Form Analysis , Result
Fi gur e dgefits nerydesludkRiRDi-crRatian dt2diajrheads, huids@lacéoédtosleddrdiyte depdammedtl. 4 C
(exo, rrezatté) 260.6 C (endo, mn)

[00345] In certain embodiments, Compound I is administered in combination with

electrolyte replacement or supplementation such as potassium, magnesium, and calcium. In

certain embodiments, Compound I is administered in combination with electrolyte

replacement or supplementation such as potassium, magnesium.

[00346] In certain embodiments, Compound I is administered in combination with an

anti-arrhythmic agent.

[00347] In certain embodiments, Compound I is administered in combination with an

agent that increases the production of platelets.

[00348] In certain embodiments, Compound I is administered in combination with an

agent to boost the production of blood cells. In certain embodiments, the agent is

erythropoietin.

[00349] In some embodiments, Compound I is administered in combination with an

agent to prevent hyperglycemia.

[00350] In certain embodiments, Compound I is administered with another HDAC or
DAC inhibitor.
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2(c) TGA 10.9 mt%loss to 63 C 2(d) FT-IR reference spectrum 2(e),
2(f) [00419] An experinental Conpound | Form D pattern is provided in

Fi gure 2(w® 20i2do93n acconpanying line list in Figure 2@bx/usTg/ogs8aern is
consistent wwth a pattern for Conpound | FormD and simlar to a pattern
for Conpound | FormJ as observed in the XRPD overlay presented in Figure
6(a). This high resolution pattern of Figure 2(a) was collected after

storage of t rd in a.free2er and displayed presence of Conpound I
Form D and n%gg%u%tg‘s{f/&llg(e)}rn%@,l(gl{suggesti ng a m xture of phases, so the

pat t er M00@31¢r at adsdnicogmbdiememts,cléctlolyad bw@iplshatapa is adrhingstdre@erzaibjesas used
to generate a correspondi ng peak list for npound | Form D (see Figure
2(b)) . TF%WQSERWPPYU‘?E%G?&‘C@ Hidgels edthdew CFTOE6? lovels 4ag- @e\ea%%ﬁ:ﬁwng peak
list i i : j : I I otential for
For m comuey SFERY TR IR R A RpuBRp Rl b i YU R D v

col | ectaddhininteedi Garepound daheragnovalforf exampld published epplichG0:t Rl The TGA

t her nogr ound | Form D (see.Fjgure 2(d)) exhibits a weight |oss
of app%&gmg%%.‘gh}&éﬁdﬁ?%&ﬁ@g’?ﬁ&t’rg&?f%{ﬁ{l% ee Figure 2(c)) exhibits a
smal | qy@3329" M Su@vSitenBImAPRY F¢idBd8) 30s&btibfe to HBEISpRURRT SardRRear to be
mainly related to desolvation and recrystallization to Conpound | Form A,

r espectrepaiyzatipnsgdctennelhding cskcatyplongationf(though poteutiallyFerthm@signdicesindency

for conversipon to ound Form A. The weight .l 0ss,observed by T

cor r eopoit: fBelh GRS Beler PR vy Bl Sk RE o R YR Wi Be ent s a
for Forgps&@ay Bichidenn fii@eass ol QFBintb@SBand/diQbEOIMMisic e e STakyaest (bpnedi atel y
upon renoval fromthe freezer. Since no weight | oss was observed prior to

the st ark ssgmephéepsersiops prd/onthe TaavsHe- 8. dswavpBetape) o8 FiGri buted to _
solvent gy osg fr éhmghdga%@gﬁ% ﬁhﬁkﬁh&%mﬂ} EheEMARER bl SRy Lorm D i's

an acetone sol va ernogram a I'ts an endof herm at

appr oxi(dstrakEy/1.36idd/6r § serog. mddnesiamdwihbarnintios béelv abve).§ eraldl (ESPpaikd/Lo a
melt of gforrpound | Form A, based on data coll ect egpi n gr evi ous pol ynor ph
scr een SUHEE aasrpissd 1ish obdgyc @riagepelafiz i ritetsiang/og gy yrhgthmgsn a|

wei ght fro i FEGT l2ALER that
deCOﬁ'pO[tS)IG??(])n i ?@%@E%ﬁaﬁ&a} tgﬁp appa&lgél%%ﬁﬁﬁ%é@%geﬁ%i/beDSQ as it was

f or Complourtbey areovithirAthe EXIEVRIfEbdut 3P e per mEndnoraabdutChar-&cd sbiqdat It onoftdn For m

c i”mefi%ﬂg%z%{s{ﬁ%{lﬁqﬁg%ﬁ% h&gﬁg@gﬁ%ﬁ%ﬁ%ﬁ%&% withis I rahdes ™ 9
prior to (and/or during) administration of Compound I therapy.
[00355] Serum concentrations of magnesium are generally considered to be “normal”
when they are within the range of about 1.5 — 2.5 mEq/L or about 1.5 — 2.2 mEq/L or about
1.25 - 2.5 mEq/L or about 1.25 — 2.2 mEq/L. It is often desirable to ensure that an
individual’s serum magnesium concentration is within these ranges prior to (and/or during)
administration of Compound I therapy.
[00356] In some embodiments, an individual’s serum potassium and/or magnesium
concentration(s) is/are at the high end of the normal range prior to (and/or during)
administration of Compound I therapy. In some embodiments, an individual’s serum
potassium concentration is at least about 3.8 mEq/L, 3.9 mEq/L, 4.0 mEq/L, or more prior to
and/or during administration of Compound I therapy. In some embodiments, care is taken
not to increase serum potassium concentration above about 5.0 mEq/L, 5.2 mEq/L, or 5.5
mEq/L. In some embodiments, an individual’s serum magnesium concentration is at least

about 1.9 mEq/L or more prior to and/or during administration of Compound I therapy. In
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t-butanol and water [60:40 (v/v)] (31 nm) were charged to a 50 nL

Erl enneyer flask. Solids renmai ned. The sanple was stirred overni ght at
anbi ent twoperzawese and the resulting solids were col | eeCeashyi1wasssum
filtration. The recovered solids were transferred to wei gh paper and dried
under anbient conditions for approximtely 2 hours. The dried solids were
t r ansf eppEEnhedimegta sarevs tkempef teirsrease gHEBesiERisPRIstraidmtiboveABOULR-T ay
powder rgt(a/fLr action analysis showed the solids to consist of Conmpound | Form
E. Soli ecovery was 2.79 g (89% . 1004231Exenplary data for Conpound |

For m E [00337e f Of sonef eraboXiBids ofithdPcsseat disstosare, il idryidaal RasaRuin pprasdivirim and
single crystal structure data (e.g., ORTEP draw ngs, packing di agrans,

posi t i diRAFeR 1%&%?@,“ %SHW-éF%EOAﬂé@sSOaWWH@HHH%b%%St ahaut e?ﬁrlEﬂ@d%%

Fi gure h : SIHR ed in
Fi guregmgée/a 4?2{1% gho%b%}e)l azﬂgfslé%ngﬁlomé. E‘Oﬁﬁﬁgp %ﬁ?ﬁg@l‘ ?(E\I%teﬂ‘zattg)gl Itq §§M§1 %tt be
abl e t aboetadt$ ynEgdc &ntsainn ebodinidne a dtaat ghoes AS etEdiler €3 hmHadt, 1CGpound |,

Form E be _i_sostru r it o] I orm_H (see anpl e. 6).
0044 10 bona ey oty L7 SIS waln dsih b EaGresB) digto of
Compoungdlor d@fin @drﬁfnmtﬁﬁgnsfeaﬂn?w}gﬂlethgfa pial data (see Figures 3(h) _
through 3(p)). The characterization of npound | Form E is sununarized in

Tabl e H0034)| e B scOa¢raleademicntatdlentrobftc Burlsdegd potarowrmaid/analagedsginResul t

s R R B R R A g i P i, (Prpae

| 0ss t dCotfpbifadI(tBRrapySiimedte Empsditlents; diffitrenn@ReddMRhts are separated by a regular
interval (e.g., 0.5 days or less, 1 day, 2 days, 3 days, 4 days, 5 days, 6 days, 7 days, 8 days, 9
days, 10 days, 11 days, 12 days, 13 days, 14 days, 1 month, 2 months, 3 months, 4 months, 5
months, 6 months, efc.). In some embodiments, electrolyte levels are assessed prior to each
administration of Compound 1.
[00359] An individual’s serum potassium and/or magnesium and/or other electrolyte
concentration(s) may be assessed by any available means. For example, samples may be
collected from venous or arterial blood and processed for plasma or serum analysis. In some
embodiments, venous sampling is utilized. Any available assay may be utilized for
assessment. In some embodiments, potassium is measured by flame photometry, direct
potentiometry (see, for example, Koch et al., Clin. Chem. 29:1090, 1983), enzymatic methods
(e.g., by using tryptophanase; see, for example, Kimura et al., Clin. Chem. 38:44, 1992),
colorimetric methods (e.g., using tetraphenyl borate), etc. In some embodiments, magnesium
is measured by complexometric titration, flame emission photometry, atomic absorption
spectophotometry, other spectrophotometric techniques including enzymatic techniques and
dye binding methods (e.g., Magnon dye binding and bichromatic absorbance; see, for
example, Barbour et al., Clin. Chem. 34:2103, 1988; elimination of interference by bilirubin;
see, for example, Rehak ef al., Clin. Chem 35:1031, 1989; efc.). In many embodiments,
assays are performed in an automated clinical chemistry analyzer (e.g., the Abbott
ARCHITECT®, etc.).
[00360] Where both potassium and magnesium levels are assessed, they may be assessed
separately or together. Assessment of potassium and/or magnesium levels may be performed

prior to, at the same time as, and/or after initiation of Compound I therapy.
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Form E (nmono tert-butanol solvate) 3(h) -3(p) FT-1R reference spectrum
3(e), 3(f) Raman reference spectrum 3(g) 1004251A conparison of the

experi merweal20(28we33ki gures 3(a) and 3(b)) and cal cul at edPCTas2H1LguI8E 3( h)
and 3(1)) XRPD patterns and acconpanying peak lists of Conpound I FormE 68
RECTI FI ED SHEET (RULE 91) | SA/EP are provided. The single crystal data
were cdfP¥dded &t samsipedimentapan mdivvidual éodatgravired ia dgehseswnfpofassjusf 20
peak pasiti J . bser I i

P compandidsdaciin Fohd RERESEDUGR EhisAE) s, WP i Beltine bl Beradull
(see Figuescridbedhreof, polasgpaundd/bor apmestuna k@ pdnaantate. is A0H28ddh pribiSC, at

t hermogram for Conpound | . FormE (see Fjgure 3(c¢)) exhibits an endothermc
event 356%%%? ARtBp{feriggiagop ﬁfE ﬁympa%ﬁlg%e@pt/oha&%q% ‘?‘{Wf?ntﬁaa_sed on the

TGA .theécfrﬁlgc%ap‘t G&6, F51s@RdH &b deta @qnﬂil%%hﬁfggﬂss@dm*a{?&/o%ﬁ silinf [ReOPY as
partial loss o I refringence at approxi mate 157 C. Hot stage m croscopy

showed arhacspew. Meromo embbilinantsa pompeimdal teyapR48siGperated iondelemtdadhtthy an

endothermin the DSC,at approxi tely 250 C i . d th [ ti
o S Pofyrs appf B fin I R ot B S b e dorTe GG | Form A

prior twitkRkie uppeLerdd d¥ahe WeINGMNtanlsS tn §dnRMnlSaRi MBI aSsmpdunatl tHaaRyTROSI tion
is concurrent with the nelt observed by hot stage m croscopy, as it was for

Conpoursgspenfed on delayEX ARl PicEurs poRsewarcan¢atraaedischayadtoat B 2anEqh; of iSFor m F

A O R I

wer e chatigegufnmazngbiamScoritéttradodl ididohe it ¢ 25GAEH/OF oRAbEV dBduUEl ¥ 1 m nute,
generating a clear solution, with a few undi ssol ved particles. Additional
ConpourBEQ/Li-g¢ tapoyqaljous han k@t dosegngembodigients, Gempeuns! kikgiapy ias added.

the re ' i [ | '

cond £ 1SS 5t 44 R B SRR el AR RS ORI BIRRR |

r emai niingesset iasidesctibad.ed to the top of the solution. the solution was drawn

O T el 0, & BT o2 LTS, A0 0. £ B ol
pouder Ay o S e I R P P P e o ™
r ef | ectpotassium mwmandgngsiﬁrnsnyplbmbhﬁaﬁm.nhtwnieadmboﬁinmﬁs,teraetrpkytd ern was
uni que’su]ip]gt)leyn\%gtagoeg hl g?ﬁc?lgdeps%%lglgrrngntgﬁon of one or more electrolytes selected from the

group consisting of sodium, potassium, chloride, calcium, magnesium, bicarbonate,

phosphate, sulfate, and combinations thereof.

[00363] A variety of different potassium supplemental forms is available (see, for

example, the web page at the following world-wide-web address: pdrhealth.com). For

example, potassium supplements in the form of potassium chloride, potassium citrate,

potassium gluconate, potassium bicarbonate, potassium aspartate and/or potassium orotate

can readily be obtained.

[00364] One of potassium supplemental forms is high-potassium (up to 800 milligrams

per serving), low-sodium vegetable juices. Some soft drinks are rich in potassium. Some soft

drinks contain potassium gluconate which has a less bitter taste than some other potassium

supplements. Salt substitutes are high in potassium.

[00365] Certain foods high in potassium such as raisins, figs, apricots, sardines, veal,

bananas, avocado, and broccoli may be used as potassium supplements. Foods high in

potassium may provide potassium that is easily bioavailable and/or may reduce
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(0042811 n anot her enbodi ment, Conpound | Form A (Sandoz | ot 49800203, 740
ng, 1.4 mmol) and chloroform (30 nL) were charged to a glass vial and bath
soni ¢ at esof2orz/m933éw m nut es, produci ng a cl ear sol uti oRCTTSAPOOMBS0 For m A
(Sandoz | ot 49800203, 750 ng, 1.4 mml) was added to ensure excess solids

for slurry. The resulting sanple was agitated for approximtely 4 days on a
rot at i rEgstipiaisptinaReidgicHicets assorinigd vithothe adminsstratien b potagsin selin diheg,

gener ot AnCLBAaRALH RRR o REASLIAE) g gh | goPr oxi mately " A of
2012/ 0q963HPCT/ ISz tsluirh 0130 8A11d seppicnadtcd eraBy of Ranav@loasly, thbagh ather moddsds

were precipitated via slow evaporation of the solvent (vial covered with
per f or A EQIEY AViRiAShg §C°P?1°§t%FQBQ§F1§td6WSP%e hood. After approxi mately 2

days, ngosetventuas BRRA-&Ry aviiEb R FbiekSo Rt RsibEl duphbRnRnRSRAEE, Y42l at
p j ety quph

anbi ent” tenperature for approximately 1 day, an stored In"a freezer.
[ 00429]E=episl potgssiiat acdtar (o oukrpmlL declh mE f/mln fdrhg eftomm mitasamnmXiReBtand an

For m F {F - 500G Sodn R ransp oraebBvier armisdodndid S -6 PO

char aCtrﬁEdj/é@frﬁIero%E(ggﬁ@ﬁfLDQO nHPT00 LI S0 SRR EEY() AEJABD enibfor Tabl e 6:
Characterization of n)oound | Form F Analysis Result Figure References
XRPD Fonjertorogralyor@OfmEq/df L, 49mEq/bSmIgiqed end/ai AdmEgrd@p mlq gowgiqrdado)

256.4C rgceorrllcsj'[?‘gutigr(l} a)nd/or 9 mEq, 10 mEq, or 20 mEq extended release tablets), and potassium

gluconate (e.g., 486 mg, 500 mg, 550 mg, 595 mg, 610 mg, and 620 mg tablets).

[00368] A variety of different magnesium supplemental forms are also available. For
example, supplements in the form of magnesium chloride, magnesium gluconate, magnesium
lactate, magnesium oxide and/or magnesium sulfate can readily be obtained.

[00369] Certain foods high in magnesium such as artichoke, banana, figs, almonds,
cashews, pine nuts, brazil nuts, beans, spinach, and tomatoes may be used as magnesium
supplements. The magnesium supplement may also be provided as part of a multivitamin.
[00370] Certain commercially available forms of magnesium supplements include
magnesium chloride (e.g., 200 mg/ml for injection, 535 mg extended release tablets),
magnesium gluconate (3.25 mg/mL, 1000 mg/5 mL liquid; 500 mg tablet); magnesium
lactate (84 mg extended release tablet); magnesium oxide (e.g., 140 mg, 600 mg capsules,
powder, and/or 200 mg, 250 mg, 400 mg, 420 mg, and 500 mg tablets), magnesium sulfate
(e.g., 40 mg/mL, 80 mg/mL, 125 mg/mL, 500 mg/mL, for injection).

[00371] In some embodiments, electrolyte supplementation is administered in an amount
sufficient to reduce or delay onset of one or more cardiac toxicities associated with
Compound I therapy. In some embodiments, the electrolyte administration may also reduce
one or more of nausea, vomiting, fatigue (lethargy, malaise, asthenia), increased creatine
phospho kinase (CPK), hyperuricemia, hypocalcemia, hyperglycemia, fever, gastritis,
diarrhea, abdominal pain, dehydration, weight loss, hypophosphatemia, hyponatremia,
hypokalemia, hypomagnesemia, syncope, hypoxia, pleural effusion, hypotension, myocardial
ischemia, increased cardiac troponin I, confusion, and/or myelosuppression, and

combinations thereof.
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FT-1R reference spectrum 9(g), 9(h) TG Form F 9(k) EXAVPLE 6:
Preparati on and Characterization of FormH and/ or Conpositions Containing
Form H [ 0W020i2009336und! Form A (500 ng, 0.9 nmol) and clrCorustanouieso ni)
were charged to a glass vial and bath sonicated for approximately 20

m nutes, and generated a clear solution. Gentle shakin%%produced,solid
preci pil083R] Thé saseqgrabetimeitstqarBachesicaisistaeg wiccéd fom dheagPr canseseng

over ni ' ' r j .of the

i qui d?oqtshSQl{t'ﬁ%gP{’%%ﬁ%} %@53?%%&8%1f%?é&bﬁ%tfé‘ﬁp@s%?@&w gﬁ?‘g@%@%agl y 1/3 of

t he sol(s@gawveirtcuthritatyvirdiar SVanMtray polaiondiutey)e andaphisxatioak eheredtd Im nut es,

utilizing a water bath. The tepperature range of the bath during
evapor aPMsiFmpedinenaty, &T@@re{ona%ﬂ%gfﬂr@alebﬁfgatrwhsm slnges Hererieed er .

The re |1 | conditions until analyzed by
XRPD. % ésgﬁgpégFgggﬁ@géﬁﬁﬁﬁgkgg1g§§$?%@§%%§p§% of Conpound! FormH. After

XRPD ar@03B]s, théssatpivessddinstlprlbdchimcea ahd seaeifiotetns wed heeardre Sol i d
recover s, 178 . [00432 enplary d . for. Conmpoynd! .Form H jn the form
of an ket e e e v p 18 & BB CEE AT ORI GEIPES PAEES™ ¢ hr ough
A1), SHBlished DakAIER ¥atdinsEXRIRhA ¥ fcaRcas RERRRRY BrcilarEhObe tnchfdlatbdr ough
4(f) is as follows. One skilled in the art will be able to readi

. : . : : y
ascer t divireforanee tiththed antirgty. e Blengrabbdieers of theatisc@smsahadld noFbe dedamadey bbe
i sostructural with Conpound! orm E (see Exanple 4). [00433] Conpound! Form
His a &/y4 %?’%Aé:l%évec%gg%ggf?ﬁlgwg‘at e of Conpound!. Characterization of
Compound! FormH is sunmarized in Table 7. Table 7: Characterization of

Compound | Form H Anal ysis Result Figure References XR FD FormH
EXAMPLES

General Procedures for Characterization of Solid Forms
[00374] Provided herein is an assortment of characterizing information to describe
provided forms of Compound I. It should be understood, however, that not all such
information is required for one skilled in the art to determine that such particular form is
present in a given composition, but that the determination of a particular form can be
achieved using any portion of the characterizing information that one skilled in the art would
recognize as sufficient for establishing the presence of a particular form, e.g., even a single
distinguishing peak can be sufficient for one skilled in the art to appreciate that such
particular form is present. United States Pharmacopeia provides additional guidance with
respect to characterization of crystalline forms (see, X-Ray Diffraction, <941>. United States
Pharmacopeia, 31st ed. Rockville, MD: United States Pharmacopeial Convention; 2008:372-

374), which is incorporated herein by reference.

Materials
[00375] Solvents were either HPLC grade or ACS grade, unless stated otherwise.
Samples were prepared from Compound I Form A solids or from samples generated from
these solids. Form designation for the materials was based on X-ray powder diffraction
(XRPD). Care was taken to protect samples from light, unless stated otherwise. Prior to
characterization, solids were stored as follows: Form A and Form B (may have contained
Form A solids as well) under ambient conditions, Form E and Form H over desiccant in a
freezer, Form C in contact with mother liquor in a refrigerator, Form D in contact with

mother liquor in a freezer, and Form I in contact with mother liquor under ambient conditions
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4(a), A 1:L2i _ 4(c) DSC 96.3 C (broad endo, mn) 256.7 C (endo, mn)

foll owed by apparent deconp TGA 10.1 wt% loss to 150 -C 4(4) FT-IR

r ef er encewepertawsnd(e), 4(1) 1004341A high resol uti onPRRRB2@atszsm of
Conmpound | Form H and an acconpanying line list is provided in Figures 4(a)

and 4( b). An FT-1R spectrum of Conpound 1 Form H and an acconpanying |ine
| i st sprpm plticereg. Pye o) agppent m%téblhﬁmf F4>(r111)D al bdeBstEaimEats oFFepf sofitnor i cal

XRPD daf, ﬁ‘ﬁ%@l%&xtr? S@Veﬁé}é&%ﬁaq@%ﬁ%ﬂ%ﬁ' O?p/ (BN b0 BALGE fbr%ﬁﬁﬂ&gtoﬂe“ the

pol rmrp screen ectl ons rom ound
| For mshmt dand AGhopghuthd 'HRVIR aﬁa]@@md&\r npafinamfisa feuggedhter) ghd :hﬁnmefcr men
exam neg was a mxture. Therefore, h&XRPD at thern generat ed using
ConpouriBle #AEGTIVE RigRRed en ths spcdanar dedn IFhERECEEHIACH porti on of the
pattern. However, additional exam nation of the XRPD data woul d he
necessary to confirmthis observation. If the structure of Conpound | Farm
H cannot be Iaielremthm?ld‘ebbnlqimgl e crystal X-ray for the generated crystals,
i ndexi ng t he_hi .esol ution XRPD pattern woul d be suggested to confirm
that the pathgFC?f {fP&9PEd represents a single phase. 1004361The DSC

ther mogyad 7o) f or OHAEAMBEsto gfrq{réﬁlﬂ‘e'r&%ﬁ@d gk €cfth OX2 12X E't'e&'ohﬁcr@&o?@dm herm c

event at approximately 96 This event appears to be mainly rel ated
t o desdlamgtl¢somsre veseed o pita hleom\eg kit slide §spnasdtinags oo drint léarytomc}l\ll@/ﬂ)o»b@erved in

he TGA th H ( i
borr osSope! PRHARSR o RO BRRR Sl so b Mebint F EFo bl U Shh ol singnt 1
for ForareOrRveElsi on from solvent | oss, the solids were analyzed i nmedi ately

upon renoval fromthe freezer. Since no weight | oss was observed prior to
the start of the analysis, the weight | oss observed is attributed to

sol vent | oss I suggesting Conmpound I FormH is a
sol vat e. TheX%)@é;Bv% gr%égtn%%((g@ﬁr—)l(guepe 4(c)) al so exhibits an endot herm at
appr oxi [003’E7|] y ZK&P(D pamen)s wdrb o ksrtial serg an Insl XRIG-3000d]ifiecooat@snoipged 0 t he
melt of oun Form A,. based on data collected in.t evio

pol ynor 3 ByiaE p%%@l EReHYE @etﬁqtyr\aﬁaaégﬁ%&g@rﬂ éﬁsm&ﬁl@ﬁ% 6} CuEe Fi nal
vei ght |, @88y {@@J%rﬁﬁ?@af {&Hrtfcéll(éa datd %&%ﬁﬁlﬁe LNl HBRONBOS Pﬁd anis

concurrent w t he appar ent t observed by DSC, as it was for Conpound I
For m A.Priot t&(REECENRIyER Siiton staRidid (MSTIS&?M BROC)\WRs analyzed to verify the Si 111

2012/ 0093 6PCT/ u 01]1/ 043680 I\fP Y Pre akatl r][d Char tEIiI zation of
For m | TARAPETICDRSBSTIET SIS RESHEE T A J46r i Packing them H10 thin-wod Zlas?

capillaries. Each capillary was mounted onto a goniometer head and rotated during data

acquisition. The monochromator slit was set at 5 mm by 160 pm. The data acquisition

parameters for each pattern are displayed above the image in the data sections.
PANalytical transmission

[00378] XRPD patterns were collected using a PANalytical X'Pert Pro diffractometer.
An incident beam of Cu Ka radiation was produced using an Optix long, fine-focus source.
An elliptically graded multilayer mirror was used to focus the Cu Ka X-rays of the source
through the specimen and onto the detector. Data were collected and analyzed using X'Pert
Pro Data Collector software (v.2.2b). Prior to the analysis, a silicon specimen (NIST SRM
640c) was analyzed to verify the Si 111 peak position. The specimen was sandwiched
between 3 um thick films, analyzed in transmission geometry, and rotated to optimize
orientation statistics. A beam-stop was used (sometimes with helium gas) to minimize the

background generated by air scattering. Soller slits were used for the incident and diffracted
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[ 00437] I n one enbodi nent, conpound I FormA (500 ng, 0.9 nmmol) and
chloroform (5 nL) were charged to a glass vial and bath sonicated for

appr oxi mewel291220933snut es, and generated a cl ear sol uti orCTES2a1A4BR@EKI Ng
produced solid precipitate. The resulting m xture was agitated on a
rotating wheel at anbient tenperature for |ess than an hour and a portion
of the brams dsmigigzecd) diveaemee. Riffragtiqnavdens aiere eallecicdnsinRRPDIIAS
filtrat 0 Jpore filter body.
The fil Oggloﬁnaéglémgsd&n%c€orxga (Eé{%fg{&rjdl 0% %%gé %%) s%gggé%egl I]!ld‘éry upon recovery.
The solids were gently crushed prior to XRPD anal ysis. The anal ysis showed
presence of Conpound | Form | and Conpound | Form H, suggesting the
recover ed sdl4V&HGsH BT KCH%t ure of phases. [00438] The remai ni ng sanpl e was
' et ur nggloddt e xppePharthel e LIRS Wl pANAR A X P PRI ekl @ahig. on top
of the I|qU|d SO |qU| drawn h a pipette e remaini ng
sol i ds Awemeidehtbadc offClaKaaadiacbnvwvad prodlmeddlemgmmmlc tute witleg e, ik at t enpt

to collect a hi h res ion ndi cat e sol j ds con erted to
Compourlii> 4 A e o TR 9Ereab Rt Ser F bt e e SURREIE | Compound

For ml‘ﬁa%é “Blntid gebnRtyAth a éﬂ@ctﬁdﬂ R Q0 Al oﬁ‘&ﬁ@d%ﬁ%ﬁ&ed)ét@w@rcg' ass
VI al and bath sonicated for approximately 20 m nu generatl ng a clear
sol uti m@llewcﬂ hnchartaiméu@flg SAeriProheda Celedter so@twmw(tvu?-é )A/é’gloag] that ed on a

h h lid
212 L Re] 0 JRPREH RSN TR0 AT SO AETRSL FLERSH 1 50118

("port lpb@ltﬂ;n) M@Spdcﬂﬁ@vwaseplremédxsmﬁn ROVGRF lagef dohaedd eia (iXBRRD)eryl @

filtration with a 0.22 ,umnylon filter in a Swinnex MIlipore filter body.

The fi IhaekgreundsufsEatpoAniisais shisavarnuscddp W@lnﬁﬁa@érbé@(gé@}ﬂd@@@ﬁm? very.

The sol m@ i | Showed

t hat tha!érd%(%ﬁe@r&% %ﬁéﬁl %%tgglé %&?&réﬁ%@%%@% : B?r%tbﬁ%?;—%orﬁl %Ol’tl on

2") of diheganki deffiwaton pm&v@r\eﬁefconecmd wsiniganscpnih@ pogiticn- @@ursuwagle&bloc

resonance pectros 11- ) by.pipetting to a. clean glass vial and

decant i (¥l ?rfat%lecwﬁz (51 ﬁ@m%%weaﬁepnﬂ he dﬂ%@%&ﬁm%@a&@é‘ﬂ%ﬂé Freagh at

anbi entrpahéﬁﬁpﬁé ﬁfsﬁl%?ed %o%@%eei%aﬁb?dﬁle%ia%ctidﬂsana' ysis. [00440]In yet,

anot her enbodi ne Compound | "Form A (SSCI sanpl e 4043-93-03 4, generated

from Sandoz | ot 49800203 -180 ng, 0.3 mml) was charged to a glass vial.

The vial was Izctz ed in s jar containing chloroform(-10 niL),

for vapor stf éeélf néprggeéf t to Cel gene Corporation, Preparation &

Char aCB[ﬂO?)SlF]‘t | OPedMs vxgﬁ‘h@ﬁfe rBRsE epsb AbdRBEr alsre sbRkd! B i@ent rounding

SR-20101273.01. solids. The solids were stressed for approximately 7 days

bef ore atlgqsinbmwermusadw @elzéueacmmkéo tlllf:;éseal‘reétrﬁal ‘e d.-URdér depanding ipemiheapor

[ 00441] r at a Qr m, Q a DSC, a

ren, armet iR e In IR s RFGPLrdaBetrefutof oo mREiR ngs.

packi NgpedkAPb@ e xPOGY @lzeylall badia fhituedssand B e bidk %%Wzﬁﬁ@rn@tﬂﬁll? @@ raihgl es)

are depicted in Figures 5(a) through 5(y), supra. A sumary of exenplary

dat a presYEreRriqtay FPEWAESs 2 Eunded GgR 08 (W9 sigaifisantifigurenadter fhrogleamedomound
Form r V. erts to

For m 1A% attelntRf AdeRE SARE, SLALIARI AR CARRR, yibto Fol

pr epar &dséd‘@ﬁn&b&c@ﬁmémfaﬁbﬁd authiyed iBalseUSP rlisCosspmustdratiatbitityninlx- %R@Bw[daﬁ tern

froma sanple of the bul k solid i s believed the cryst

mnpourfﬁ*ﬁacm mir Frigacs livgpes, éf&eyvx%\aq?en@&} weg deerlpylaigdepading) W@%féué@“s( 0))

i ndi catg Ll gﬁf&&%%&%&&f/tﬁé Eu- Yguh'%nétfuq@ %aevefeﬁgt% StV%bﬂfty a?%%?ed%ﬂ?orfpound

| nol ecul es Separated by residual el ectron deRsity believed to be free

chl or of spacmgasipoetee was cdmtlatedifiogn thefliStedcammenddtonnmtreetiedwpasng, p00443] The

experi nent. Form| is provided in Figures 5(a) to
Sy Grare b P B e HBund | Form 11 s summar | zed i n Tabl e 8. Tabl e
8: Char[agis) | zarbPOnlesGORPOUY Gnb )@Wbétteﬁ'f‘ ahd/ b SthEembds to evaluate

whether the sample provides a good approximation of the powder average, peak tables

! patternMatch™ 3.0.4.
% United States Pharmacopeia, USP 32, NF 27, Vol. 1, pg. 392, May 1, 2009 <941> X-Ray Diffraction.
} a) SSCI Laboratory Notebook 4005-87. b) Phys. Rev. A56(6) 4554-4568 (1997).
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Fi gure References XRPD Form 1l 5(a), 5(b), 5(p)-5(r) 5(c), 5(v), 5(w) DSC
73.8 C (broad endo, mn) 100.2 C (endo, mn) 257.8 '''C (endo, m n)

fol | onwed W9 2de2000336 TGA 33,0 w% |l oss 19 to 102 C 5(d), PE{A)S2HTAOKIRS0

ref erence spectrum 5(e), 5(0, 5(s), 5(i) Single Crystal X-ray (non-GW)
Form 1 (chloroformsolvate) ' 5(0-5(0 [ 00444] The initial fpreci pitate and
t he i soloataatddsideatfied oy g6 Uitropingit Bpakst of besgpbdstare a subset of the entire

observed peak list. Prominent peaks are selected from observed peaks by identifying
preferably non-overlapping, low-angle peaks, with strong intensity.

[00382] If multiple diffraction patterns are available, then assessments of particle
statistics (PS) and/or preferred orientation (PO) are possible. Reproducibility among XRPD
patterns from multiple samples analyzed on a single diffractometer indicates that the particle
statistics are adequate. Consistency of relative intensity among XRPD patterns from multiple
diffractometers indicates good orientation statistics. Alternatively, the observed XRPD
pattern may be compared with a calculated XRPD pattern based upon a single crystal
structure, if available. Two-dimensional scattering patterns using area detectors can also be
used to evaluate PS/PO. If the effects of both PS and PO are determined to be negligible,
then the XRPD pattern is representative of the powder average intensity for the sample and
prominent peaks may be identified as “Representative Peaks”.

[00383] “Characteristic peaks” are a subset of Representative Peaks and are used to
differentiate one crystalline polymorph from another crystalline polymorph. Characteristic
peaks are determined by evaluating which representative peaks, if any, are present in one
crystalline polymorph of a compound against all other known crystalline polymorphs of that
compound to within £0.1 °20. Not all crystalline polymorphs of a compound necessarily

have at least one characteristic peak.

Differential scanning calorimetry (DSC)
[00384] DSC was performed using a TA Instruments Q2000 differential scanning
calorimeter. Temperature calibration was performed using NIST traceable indium metal. The
sample was placed into an aluminum DSC pan, and the weight was accurately recorded. The
pan was covered with a lid, and the lid was crimped. A weighed, crimped aluminum pan was
placed on the reference side of the cell. The sample cell was equilibrated at the initial
temperature and heated under a nitrogen purge. The data acquisition parameters for the
thermogram are displayed above the image in the data sections. Reported temperatures are at

the transition maxima, unless stated otherwise.

Modulated differential scanning calorimetry (MDSC)
[00385] MDSC data were obtained on a TA Instruments Q2000 differential scanning

calorimeter equipped with a refrigerated cooling system (RCS). Temperature calibration was
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exhi bited an XRPD pattern consistent with Conpound I FormL The high

resol ution XRPD pattern collected on a sanple of bul k solids appears to be
Conmpound WORoramops36 Because Conpound | Form H was prepar @dTius2ath@43B8@€Vi ous
pol yrnor ph screen (see Exanple 11) by drying solids exhibiting XRPD pattern
for Conpound | Forml, it is possible that the present sanple converted to
Conpourigrioriesd wiing WY Hacaahleandivm raetel. dhe sample ayes phased intg an phimingn XRF' D 73
RECTI FI - I m - ' re
col | ecte §§E§§P$§§k$ﬁgé®6ﬁ%@ééi%%?%ﬁg?g?f% ugnggggyéFggﬁﬁkgﬂgg%?ﬁébéf t he
sol i ds.willD®#d&lphhieo] SGd tiinelid wag cradpédsr cconfrduheh hermoticallly-desiee p.gure 5(c))
exhi bits a broad endotherm c event at approxi mately 74 C and an endot herm c
event atcighssk esinped drpinugp pen WA al)a?edme@@r G@H%Sl%@é&? C?@ Ida waten! y

rel at eq,ptp ol VAt L aMatiRSES; he o PR Limptely 33% from
19 to c1%)2 I&: o} seg\r/vegelil%@ﬁe é@a% ﬁengggr am saggﬁsﬁgélbre 50?}%1) Thi s

cor r espodadying heasing rateant 220061/ msiued frainl-60.00 ¢ 200.00ME THeAcpdredmdgisam al so

exhi bits weight |oss prior t.o C,.which.is lik ue to resjdual

Chl or of BYHTO] GUERT TR e SRR aPS o msE o Spaibk e ST o1t Fhib6 the mai n
vei ght £egsing hb& MIRG&rhiRreMpanAm® e Figure 5(c)) also exhibits an

endot herm at "approximately 258 C (mn). The endothermis believed to

correspond to the nmelt of Conpound | Form A, based on data collected in the
previ ous polynorph screen ee |l e 11) and the apparent desol vation of
the solids. %Emggr%ﬁme\?ﬁ %’gﬁszyﬁlso&?wom TGA suggests that deconposition is
concur reo3s8eM t hTGwaRRarBHerfoBhéd hses TadnbyurlSEs 2680 thérmwasavigetriconpound |

FormA. In an attenpt to avoid the potential for formconversion from
sol ventanplyger, Tienwenaire dalibietion waspoyweacd psing nipkel apd domel ¥ndheasamplom t he

freezer. 0+16] An FT-IR spectr.um of, . 0 | Form! (see,.Fi r,es 5(e
e eC oyaptntaced o Wity BRT S Ml iR TRO PG tufagbolone SRERURCRE B nel vane
| 0ss, spdsile op&t. ThaRahyed]l wiregiiabted 4 pRinftRMMPerdnire@hd AR fLFReZ hs
EXAMPLE 8: Preparation and Characterization of FormJ and/or Conpositions

Cont ai HicA§d madentrogo4 A anetheyrrantodiiaent nba instramepovitiorere! undeyy Iovreh J was
di ssol i 0l ut i WAS i.ltered

t hr ougﬁl%gu%'%[fgkﬁ%?f) g%/nﬂil tf é‘:&r@%ﬁééggtﬁmcem/%égg%ﬁgggﬁé@ﬁha Vi ga({e V[(7:&La‘:jlspped W th
per f or diceddalden helioinfaoklrate 9€ DY P E/npinnlead @ )finahtempk@boe af »§¢/°¢.une hood and
allowed to evaporate to dryness under anbient conditions. The sanpl e was
stored under anbient conditions until indexed by single crystal X-ray.

Crystal | i zatji,gn,.JBy.06 Trq;ﬁ_ usi ng met hods known to one of skill in the
art. (004481IJ% gno?ﬁer Se%jo(girrre t, Compound 1 Form A (Sandoz | ot 49800203,

| .03 dP0387 mmibd 9ncaambatinént] FEHR yshedtmtfonsolidd0ormd Jesvrbel leheingede t o an

Er | f brj i rl ed and bath icated f f i nut es,
ot oduc g E T eeeR G S Fserie Brgrdr - 5o seopborpel HeBheresT
(RULE NikoleSAGEBpe® RlitHtah R cieto fiid/FR TR Aot AMaRtcAdOd Angd hoiWlRBrdrhidter to

a clean glass vial. The vial was capped and placed into a freezer, in order
to predKiir) beanspbiterdend @ denteraed suglyeine sulfasd (1T GE pintestomrdiosioantordbgus, t he

sanpl e re fromthe freezer. and th reci.pi t.at ed solids were
oot AT BETR YR eI ab ERAT b Br 8 R B SRSt o ca vt
Wi th saley@iedifor Mabfi:LBZ 860 ab&R4 48kl \asiiicatednafol Magh@MRBE0chnld Neiug Si n
the formof single crystal structure data (e.%.S ORTEP dr awi ngs, packing

di agr arfy0" yersinertorasd ey LPBM K34 (aolystaicael Amrdoneii wigrdlrtaaee
oDy 1 ) LU AL S By SHPY By PRI T gl a1
cryst alwstustd fatrdatacic qoitjoa itk datFarquisiticnopiirarmered fohmechphtean bhardisplayed

above the image in the data sections. A background data set was acquired with a clean Ge

crystal. A Log 1/R (R = reflectance) spectrum was obtained by taking a ratio of these two

data sets against each other.

[00388] In another embodiment, FT-IR spectra were acquired on a Nexus 670° Fourier

transform infrared spectrophotometer (Thermo Nicolet) equipped with an Ever-Glo mid/far
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structure and the contents of the unit cell. The sanple crystallized in the
chiral orthorhonbic space group P212121 and was determ ned to be a nethyl

et hyl ketwoeo(2Mak336sol vat e of Conpound L The structure eCTTSa@oombsé Form J
(MEK sol vate) consists of layers of Conpound | nol ecul es hydrogen bonded to

nei ghbori ng Conpound | nol ecul e runni ng perpendicular to the

cr yst allRo@regshi potessiym sronfie (KBf) bsempplfter andiapflsutexgied irigdraing subfate ern of t he
aceton ' lLcul at ed XRPD
pat t o PRl SRRt B P et BRSBTS R R, P
forns npylyb®rdnsp U atehustad tofd eefl xap( ATR) acctoAbIhGadpdomd™, Themm . 1 i S a

crystalline nethyl . ethyl ketone sol vate of npound |, The experi nental
dat a f oreesipetiavith paemanium (Feherastplues ysad orglaacapiciion; Fagh gyectryme

char act,gpi.zatd on &tac@gﬂ@&lﬁg ollleclfecﬂrdpa‘%ﬁéﬁ?rﬁ HIDRFibE ﬁfb L Tabb&rBrouh@lhe 9:
f np I Anal ysi s

Characterization o oun Form Result Figure References XRPD
For m J s6(e)s ag(83d withh)clea@(Gd ¢ry8alk )A 6.op)l/RADFC=1ScBinCe Y spacto)m 260 obtaldef endo)

Pt apar 01 BB AL BETar b £ B BHTRRBABES Compound | and/or
[00389] Peak positions were determined using standard spectral software. Peak position
variabilities are given to within + 2 cm™, based on the observed sharpness of the peaks picked
and acquisition of data using a 1 cm™ data point spacing (2 cm™ resolution). The accuracy
and precision associated with any particular measurement reported herein has not been

determined.

Nuclear magnetic resonance (NMR)
[00390] Solution proton nuclear magnetic resonance spectra (1IH-NMR) were acquired
with a Varian unity/NOVA-400 spectrometer. Samples were prepared as solutions in

deuterated dimethylsulfoxide (DMSO-ds).

Raman spectroscopy
[00391] Raman spectra were acquired on a FT-Raman 960 spectrometer (Thermo
Nicolet) equipped with a germanium (Ge) detector. Wavelength verification was performed
using sulfur and cyclohexane. Each sample was prepared for analysis by placing the sample
into a 13 mm diameter gold-coated cup and leveling the material. Each spectrum represents
512 co-added scans collected at a spectral resolution of 2 cm-1.
EXAMPLE 1: General Preparation of Compound I
[00392] Various preparations and purifications of Compound I were described in U.S.
Patent 4,977,138, issued December 11, 1990 and International PCT Application
WO002/20817, filed August 22, 2001, each of which is incorporated herein by reference in
their rntireties.
[00393] In some embodiments, producing, purifying and/or storing Compound I at an
apparent pH less than approximately 6.5 and/or at an apparent pH of about less than
approximately 6.0 has been found to prevent the formation of dimerized, oligomerized or

polymerized Compound I, as described in US Patent Application Publication No. US
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Conposi tions Contai ni ng Anor phous Conpound | Preparation from9:1

di oxane/ wat er 75 RECTI FI ED SHEET (RULE 91) | SA/ EP [004521Conpound 1(1. 0652
g) was diweabwawoizn 9; 1 di oxane/water (10 nil). The sol eCirars2eas4368é t er ed
through a 0.2-1.un nylon filter, and frozen in a 300 nL. round-bottom fl ask
imrersed in a bath of dry ice and isggropanol. The Cask containing the

f r ozen 209Rp| 8030 1led Pgedeler 28, 2007y wpishlis meprpardedirqralg bygefcegiee- dRiorat el y 4

days. My i N9, i . i e ed | er over
o2t ool QfortEe SEUIHRNE! fol AIERRIMI LOUE oo I HSRACT,
(133. 4 4.5.9)n andshed emdodiviedt, one dir mbleosfahepindfivatiol stepsrhre)perfdhigedsaladt i on was
filtered through a 0.2-pmnylon filter The sanple vjal was placed on the
rotary 0SBy &ﬁssawaq-(ﬂnl@rcg%mieﬁlbgqunéﬁa OB&PHMAC RHFHicaten eMEF at ure The
sol vent il I i wer e

t hen stpc?\ﬁggnl&ﬁﬁtaﬂe%? ?réeg‘er ?%n?glrgt ﬁd)oergi@édgtg%ts'o'ﬂfr?\l?‘% Ftal\tﬁlse : I%lgeiggragﬁfgﬁé by Fast
Evapor gturidicatidOstEpt Corqroedidutlat 24 agpargit phlrsnging Seinv ggproximatdly Afrty sol vent

m xture of wate . and di chl aronet hane (0.5, nl). The sol uti on was
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Conditio Deur(titian I XRPD Result rotary evaporation in dichloronethane
( concemuridicatoon st@B8 Ihkeéntdin ginbodiments, an inorganic acid such as phosphoric acid or

hydrochloric acid is used.

[00394] Any procedure for purifying Compound I, whether from fermentation, semi-
synthesis, or total synthesis, can be modified based on the present disclosure to prevent the
formation of undesired side products by monitoring apparent pH and reducing the apparent
pH, if necessary.

[00395] Exemplary data for Compound I in the form of 'H-NMR in depicted in Figure
1(a) and a molecular structure of Compound I is depicted in Figure 1(b). The 'H-NMR
depicted in Figure 1(a) displays chemical shifts and integration consistent with Compound I,
has residual acetone present (at approximately 2.08 ppm) and the water peak (occurring at

3.33 ppm) has been truncated.

EXAMPLE 2: Preparation and Characterization of Form C and/or Compositions
Containing Form C

[00396] Compound I Form C was prepared via serial seeding of saturated solutions of

romidepsin Form A with solids containing Compound I Form C, with the resulting X-ray

powder diffraction (XRPD) pattern of each generated material exhibiting more reflections
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white solids, chunk, no B x-ray anorphous 1- Form A rotary evaporation in
di chl oronet hane . (concentration: 89 ngind-) white solids, chunk, no B x-ray
anor phouswbast2/mezspor ati on (FE) in di chl oronet hane (coneemtusatiitonesd02
ng/mL.) white solids, irregular. B/ E not analyzed 76 RECTIFIED SHEET ( RULE
91) ISA/VEP WD 2012/ 009336PCT/ US2011/ 043680 freeze drying in di oxane/ water
(9: 1), rresgayia thihCempewd BEormeqpakternibanghg lashy Thawsrigh oghided 889 drying in

0 O St 0 e e O PAEARS aPar 1
(9:1), Blegtamson of Congpaamalldoup C. An XRPD pattern collected for final product
Compound I Form C does not appear to exhibit reflections from Compound I Form A. The
experiments were conducted as follows:
(a) First Seeding Procedure-Preparation of Portion 1 and Portion 2 Samples
[00397] Compound I Form A (103 mg, 0.2 mmol) and acetone (5 mL) were charged to a
glass vial and vortexed for approximately 1 minute, generating a clear solution. The vial was
immersed in a -5 °C bath, as measured by a NIST-traceable thermometer. The sample was
left in the bath unstirred for approximately 26 hours, producing a slight precipitate. The
precipitate was removed via filtration through a 0.2 ym nylon filter disc to a clean glass vial,
resulting in a clear solution.
[00398] While the solution was still cold, cold water (15 mL) was added, without
agitation. The solution remained clear and cold, with no visible precipitate, and the sample
was returned to the -5 °C bath. The sample was left in the bath unstirred for approximately 5
days. After the first night, the vial was gently shaken before returning to the bath, resulting in
no apparent change in the sample. After the 5 days, solids were observed on the bottom of
the vial.
[00399] The supernatant was decanted off and the solids were gently crushed, producing
slurry. A portion of the slurry (“portion 1”’) was centrifuged in small aliquots at ambient
temperature in a 1.0 mm glass capillary, for analysis by X-ray powder diffraction.
Centrifugation was done in increments of several seconds to approximately 10 minutes, with
total centrifugation more than 20 minutes. X-ray powder diffraction analysis showed
evidence of reflections present in Compound I Form A and Compound I Form C, suggesting
the recovered solids were a mixture of phases.
[00400] A second portion (“portion 2”) was left open in a vial at ambient temperature to
partially dry the solids while a capillary was being prepared. Both capillary and bulk samples
were stored in a refrigerator before and after the analysis. The capillary sample was analyzed
shortly after preparation and the bulk sample was used as seed on the day of its isolation.
(b) Second Seeding Procedure
[00401] Compound I Form A (1.03 g, 1.9 mmol) and acetone (37 mL) were charged to a
glass vial and vortexed briefly, generating a clear solution. The vial was immersed in a -5 °C

bath, as measured by a NIST-traceable thermometer. The sample was left in the bath
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white solids, chunk, no B x-ray anorphous + Pattern K + peaks freeze drying
i n di oxane/water (9:1), 4 days, - 1 g scale-up white solids, chunk, no B
X-ray anowphoiesopzzeeze drying in di oxane/water (9:1), 4PEays2014/013680

scal e-up white solids, chunk, no B x-ray anorphous a. B = birefringence, E
= extinction., b. 3695-02-01 as starting material. EXAMPLE 10: Preparation
and Chataéired foz appreninetteliyd pleawitl producigr Rlatigoly s7pll pmeowat efiyedipitaser |

oty CFE OIBR 1 RS o

m nut eglagerodhdbiongneflaskear sol ution. The solution was filtered through a
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uncapped (fast evapor.ation) and all d.t o evaporate overni . The next
iy B pier B URR R e oD Vs G DloEvPBAF 48 AR B PHETE AT co
After tdgdimhmidddy of the solvent was renoved by decantation, the

precipitated solids fromthe other three sanples were pooled into the
ori gi nd004&ip| eColthwateedd hrimilnedasswiurafisinabrag osteo rislicriarfow msisateedheical in a

or cpar iFCY i an g B PO e, re SRk IR FE S el ongn &

0. 2- ummyly anlifhd gredipitdié Fagoeasd. ihalsamplaavdsitrictl 8Halealaull r@irmsato @kl owed to
evaporate at anbient in a vial covered with alumnumfoil perforated with

one or Uit ©rgppREINEEcly Adpusioresaling o pbytaRErlrPapIde- Bl dvanased. From
7 orehatEaRs o giaReLghLon ool Lo obLalned o splay an 26D pat er
enbodi 8404 sol Thigetisg vetide optiepaskbonbinh peativobswaotanetifugedin sumddi ent
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diffraction. Centrifugation was done in increments of several seconds. X-ray powder
diffraction analysis showed the recovered solids to consist mainly of Compound I Form C,
and indications of presence of Compound I Form A.
[00405] The sample was stored in a refrigerator before and after the analysis but was not
analyzed until the next day. Analysis occurred shortly after removal from the refrigerator
(“portion 4”). “Portion 4” was left sealed at ambient temperature while the capillary was
being prepared, returned to the -5 °C bath for approximately 3 days and then stored in a
refrigerator briefly before being used as seed.
(©) Final Preparation of Form C
[00406] Compound I, Form A (1.09 g, 2.0 mmol) and acetone (39 mL) were charged to a
glass vial, vortexed and briefly bath sonicated, generating a clear solution. The vial was
immersed in a -5 °C bath, as measured by a NIST-traceable thermometer. The sample was
left in the bath unstirred for approximately 2.5 hours, producing a relatively small amount of
precipitate. The solid precipitate was removed via cold filtration through a 0.2 ym nylon
filter disc to a clean glass round bottom flask, resulting in a clear solution.
[00407] The flask was seeded with slurry from “portion 4” (approximately 1 mL), to

encourage formation of Compound I Form C. No precipitate was apparent but the seed solids

remained.
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vial was placed in a glass vial containing an antisolvent and capped. In
general, the anti-solvent is mscible with and, typically, nore volatile

t han t he wol20ex0933¢he experinment was | eft undi sturbed aPCards2@N043680
tenperature. Any solids formed were isolated and anal yzed. 100460] Two

scal e-up I yophilization attenpts (approx. 2-g scale using di oxane/water 9:1

viv) wdP84lsd f oFatsawatthel 0P inplo)twastnoapgsh in gH e pagce d heranrpsrge febe e vgist al | i ne
mat eri ak- W .evij ' so .f i K
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by visual copparison. [00461] Co upd I Form K is a crystallin

ni t ronejf?’}?é-ll%é 36 vamersse _l‘t%ﬁp%)uﬁggﬁl. lorpepreximaiaim des %r&a%lag flﬁrS})@@ﬁbound |
Form K [364@{;0“ ded, 1e'aviﬁggl’1’er ﬁe?skgﬁ e Ifeﬂ}%%ﬁalér ov-gﬂﬁ%lftbﬁé %81%%‘&@1{&%1 Klids
Compound | FormK is su rized in Table 11. Table 11, aracteri zation of
ConpoundmhinEdr hé¢ TasknadsysiideRasliiht sEnplervensRefiteifiegedas SXRRDalkkpom 4 8(a) - 8(e) ,

'?'(G:A) E?\%}kﬁgr}%t%{lﬁ%rgtﬁpedig)twg %Za'sgc gen(trei\ﬁl%(e) )tube's:-gi-nllul?taglgofu%{y? e%tr?ﬁggtgornuv%s%ofn)e' 8(8)

in increments of approximately 5 to 10 minutes, minimizing warming of the sample and
ensuring clear supernatant was generated. The resulting supernatants were decanted off to a
clean HDPE bottle. The final flask aliquot included rinsing once with liquid from the bottle
(several mL) to recover additional solids from the flask walls. These solids did not appear to
be new precipitate but collected on the walls when pouring sample from the flask into the
tubes. Little residual sample was present in the flask and this residual was not recovered.
After the flask sample was exhausted, the centrifuged samples were recovered to one tube,
rinsing the other tube twice with liquid from the bottle (approximately 15 mL per rinse). The
final supernatant was left with the solids. The tubes, flask and bottle were stored in a
refrigerator when not being manipulated. This included overnight storage since the
centrifugation was completed over two days and solids were not isolated until the day after
centrifugation.

[00410] Targeting the solids on the tube bottom, a portion of final product Compound I
Form C was centrifuged in small aliquots at ambient temperature in a 1.0 mm glass capillary,
for immediate analysis by X-ray powder diffraction. Centrifugation was done in increments
of several seconds.

[00411] Exemplary data for Compound I Form C in the form of X-ray diffraction
patterns (XRPD), differential scanning calorimeter thermograms (DSC), thermogravimetric
analysis thermograms (TGA), infrared spectrums (FT-IR), and single crystal structure data
(e.g., ORTEP drawings, packing diagrams, positional parameters, bond distances and bond
angles) are depicted in Figures 1(c) through 1(q), supra. A summary of exemplary data
presented in Figures 1(c) through 1(q) is as follows.

[00412] Form C is a crystalline non-stoichiometric hydrate of Compound I, as
determined from single crystal data (see Figures 1(i) through 1(q)). The crystal structure

contains one fully occupied water molecule and a second water site with a refined occupancy
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Exanpl e 11: Preparation and Characterization of Conmpound 1, FormL

(00462] Conmpound I, Form A (Sandoz | ot 49800203, 910 rag, 1.7 rnnol) and

acetone (W6 aiypoomsse charged to a gl ass beaker and sti rpea/user1oe36es al

m nut es, producing a clear solution. The solution was filtered through a

0.2 pmnylon filter to a clean gl ass beaker and the beaker was |eft

uncovered in a glass jar containing nethanol (-50 inL), in order to

precipitate solids fromthe solution via vapor diffusion. Ater

approxi mately 12 days, the precipitated solids were isolated by decanting

of f the cl e&f aPﬁI?p’e‘lﬂnHﬂé%t Theghgacaizitids of Eapoind A/FefeC isstmihizad ial ean gl ass

vial and st augdiunder nethanol vapor in a freezer. (00463) Conpound | FormlL

is a crystal:_lJ Llng t hanpl e sgl vate of Con(gound | . The experimental data for
0

Conpound | F&rm é‘“‘fﬁ"&%"aé CoppaupdliFemGo(a) to 1.0(i). The
characteri zat hgp,ygj Gormpound | JForm L 1S SUArT ZPigudeReferdabads 12. Jable 12:
Char act eri of Conpound | Form L . _Anallysis Result Figure References |,
XRPD Form Lt 1\,\ PR 0( d) 10(8\ i Fam OSC 168. 2 |C (entio) 1@BAN2AGE (endp) 78
RECTI FI ED $HEET (RUL 91) ﬁ (prpad endo, min) 1)
139.6 °C (broad endo, min)
DSC 177.2 °C (broad exo, max)
257.1 °C (endo, min) followed by
decomp.
TGA 5.3 wi% loss 10 103 °C ()
FT-IR reference spectrum 1(g), 1(h)
Single Crystal Form C 1) - 1{q)
X-ray (non-stoichiometric hydrate, ~1.7
(non-GMP) waters)

[00413] A comparison of the XRPD pattern tinal product for Compound I Form C (see
Figures [(c) and 1(d)); and the calculated pattern collected at subambient temperature (see
Figures 1(i) and 1(j)) from the structure of Compound I, Form C, suggests that the XRPD
paiterns represent a single phase and that none of the observed reflections are attributed to
Compound I Form A. The single crystal data were collected at cryogenic temperature, so
minor, uneven shifting of 26 peak positions dus to temperature effects was observed.

[a0414] The differential scanning calorimetry (DSC) thermogram for Compound I, Form
C (see Figure 1(e)) exhibits broad endothermic events at approximately 97 °C and 140 °C
(min), ascribed ta loss of solvent, based on the 5.3% weight loss observed in the
thermogravimetric analysis (TGA) thermogram (see Figure 1(F)). This weight loss
corresponds to approximately 1.7 moles of water, which is similar to the result obtained from
the single crystal data. However, the loss may include acetone, since the sample was
crystallized from an acetone / water mixture, The DSC thermogram also exhibits an
endotherm at approximately 257 °C (min) (see Figure [(e)). This endotherm is believed to
correspond to the melt of Compound I Form A and apparent desolvation of solids. A minor
exothermic event was observed at approximately 177 °C (sec Figure 1(e)). Based on the
apparent melting temperature, this appears to represent recrystallization to Compound I Form
A. The final weight loss from TGA suggests that decomposition is concurrent with the
apparent melt observed by DSC, as it was for Compound I Form A. Solids were air-dried in

a laboratory fume hood at ambient temperature for approximately 2.5 hours to remove
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WO 2012/ 009336PCT/ US2011/ 043680 FT-IR reference spectrum 10(d), 10(e) TGA
Form L 10(h) EXAMPLE 12: Preparation and Characterization of Conpound I,
Form N [ OWd@d{dmezsne enbodi nent, Conpound |, Form N was Pcaasammioeicsd at

anbi ent tenperature for approximately 5 hours, at approxi mately 50 nforr,

| osi ng approxi mately 12. 4% of the initial weight. The resulting solids were
characterized by proton NWVR spectroscopy. The spectrum showed that the
solids contai ned approxi mately 1/3 nol e nitronet hane. Subsequently, the
dried sanple was characterized by DSC. The observed results are subject to
the conditi mslualseldembetbﬂametaluﬂ?sepfm Sa&! 1Y Sthtin repREenkiite fiakal &?Jttlo cted in a
crinped pang ﬁé{ﬂh[ acm nor endotherm c event at approximately 150 C,
which nmay be r Vol atiles | oss on heating, and an intense endotherm
at appr oxi mit0dt§l 256n®k(lbdsﬂh§anw1hle:emmﬁmmdﬂg aﬁ@h&xﬁi&ohﬁ?edaﬂ)prééﬁ{c&i dried for
appr oxi mat ekpgt i r oxi mat.e 42 C, at
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peaks of FoprodbteRuy CRMRoBicPi AR RD. JEBKAON ﬁﬁ@iﬁ% esting
conversi on had occurred. Therefore, subsequént “sol £ erbval experinments
were carri eg outLa‘{' anbi ent tegzgerature [ 00465] Form A (1.6 g, estinmated)
was slurrie Pifi¥ PriPaYation and Ghaxasterigation of Form Randloy CBmyesjtinns Sol i ds wer e
recovered via vacuum fil trﬁéutﬁiamarﬂimﬁﬁiiwﬂlc‘wb nitronethane (2 x 1 niL).

e 2011 N b e AL CRRUSLa SUSS 101
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previ ous obsestehik edls.§ Dadi Jiélﬁréaﬂds% Qlout i on . XRPD
pattern was, \%{@ en? l ror m N, 4%%?1%%% TWo u'?twllol en?"e@ r?% PP vacuum
dryi ng exper g@?ﬁrﬁ: eageysofl ﬁe%‘ﬁlﬂaﬂ%%ﬂwsql@lqnehbws(héz mL)
][n t r onet ha_ne'aa‘adldm Wbltlﬂpdhhlpﬂtﬂt&d&ﬂﬁds@lﬂh@ﬂht@l?mnhlow ?lk vl 1OgEE, dri ed

or appr oxi D te mlorr, | osing

appr oxi mat e?%%%og}g' %Pémﬁg}ﬁlggﬁh?”ﬁ' Rat 'g rﬁ%l"r‘?“éﬂé)?‘t‘?‘ép“éﬂﬂﬁﬁl%nt 308. 3 ny
of solid wetEHFEyas @ﬂcmaiﬂmffﬂ@riﬁhquf Solidames: re:abvear&prmhhdméxL&yS mrorr,
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hi gh-resol UWUPFSXRPEBE&WaIeysn&sstbmdnnﬁemébﬁdl ment, the patterns exhibit a

weak unkno k t 20 ronounced for
the 5-day ?’“"""?2 ¢ PRl B T bl o emﬁ@?ﬁc’@au?w”géfe&m ed
appr oxi mat 'F dan FJi-BR 259 dm%ﬁdh&mmawowﬂ(ﬁnupmmmmcopy V\D
2012/ oogssw%blh@mﬁmamaﬂﬂg&@éﬁﬂ tmugpﬁgem A JNEN . dgspn fedt ol e

characteriz pan conf i gur at |on enstiPE th t
sol vent co fg #)érfqele?m @%%Bqﬁtfﬁph 1|ny§‘1°§3'“ frpw t%@mﬁlmﬁé@mrxtﬁ;ﬂar e
subj ect to @moe%bi’qrm&mammbmmnﬂmﬂnme\ﬂvawwomnﬁzd 1FBen pesul ting DSC

5 Shoul dor ‘“?‘*‘SEH ;*Q?"ngi‘ﬁﬁf e b RN A oPEBR fﬁ%ft'c%ﬁ%?f% Ront " th
t he wei ght ﬁa oga st %ﬁ%ﬂpmmm Prepredifgmm colcltﬁ:etoﬂ?; whaienwesl i n the TGA

t her nogr am inddxed: mmmdeﬂh@smmh Waacl&trn%w&tb%'ab{ o&i-{ om%ﬁc%nﬁfcelmvt: gaet hane,
hl' t her nogr am

assum ng t%ll%ﬁh? W Iosst i S ‘?B";’i ted only sol vent
exhibits an e My 5“&9092’59='¢5(58)h5€t2)3 141PheVF| nal
wei ght | oss327$. é?@mﬁgggmslhsvetghmasdmﬁmm&b bé SU8. &I@MHW&EEM\%&Q this

From For m N sanpia, e CARURERIBORT ol Fmo frbl FrteTermmimite (1 )

from Form
for appr oxi cg‘iP o 1“’91‘6159“’“%&5‘!1 P Dipettemy of Comprwrd 1\Fpen DasdiOempduhd 1 at i on,
washi ng w tﬂlbrmdeiggéﬂt thl&lt\hcesa(n@legaéréﬂ{éd crydf foak | ﬂﬁcg%ﬁ%g}&r?f[tlfo%] ge filter

under vacu “ﬁﬁ £gm m ﬁ% ? o drg)the sol 1 ds golid were
recovered. Tn another - SvBoUrHeAmy lY?ée?fﬂ%’(BP‘i"élvséFélkéYMFMDn wat er
(4 nm.) for approxinmately 24.5 hours. Solids were recovered via vacuum
filtration, washing with water (2 x 1 nL). The solids were |left on the
filter under vacuum for approximately 1.5 hours to dry the solids. 270.4 ng
of solid were recovered. There was no change in the solids by polarized

i ght m croscopy; however, by XRPD analysis, pattern T resulted from
acetonitrile and a m xture of Forns C and A resulted fromwater. The

hi gh-resol ution XRPD pattern for the solids fromwater slurry exhibited
addi tional peaks present in the Formdd XRPD pattern, suggesting inconplete

conversion. [00469] | n ad®ECTMEDISHERT (RULE d)V8Alepa for Form N suggests the
mat eri al contains



approximately 1/3 nole of nitronethane.
solution (P21212) can only exhibit

The space group of the Form N
| ess than one nol ecul e of sol vent

in the

asymet r iwounizoop3zeét he sol vent position is partially oceapiusd)11io43so some of
the asymmetric units contain solvent nolecules and others do not.
[00470] The experinmental data for Conpound I Form N is provided in Figures
11(a) to 11(c). The characterization of Conpound! Form N is summarized in

Tabl e 13. Table 13: Characterization of Conpound!
Fi gure References XRPD Form N 11(a)

Form N Anal ysis Result
DSC 150.0 C (event) 259.2C (endo)
from Conmpound

11(b rt -iCAlko4 fodd oWilé@)"Col{lMﬂgﬂ.]cﬁ;ﬂﬂé}é}%ﬁ{lo}‘%}n q% rafl héls
I I(:oz m N pl’%%’atl y unmari zed in Tabl en14 Tg‘gm 14. Characterization
of Solids froma%m ’Hg zﬁ Form N Preparation/ Sol vent Renoval Attenpts

Starting Mat @abla: cmﬁaﬁuhbgcﬁoﬁmﬁmweﬁnmal ysis

Analysis Result Figure References
XRPD Form D 2(a), 2(H)
91.4 °C (exo, max)
DSC 260.6 °C (endo, min) 2(c)
followed by decomp
TGA. 10.9 wt loss to 63 °C 2(d)
FT-IR reference spectrum 2(e), D)

[00419] An experimental Compound I Form D pattern is provided in Figure 2(a) with an
accompanying line list in Figure 2(b). The pattern is consistent with a pattern for Compound
I Form D and similar to a pattern for Compound I Form J as observed in the XRPD overlay
presented in Figure 6(a). This high resolution pattem of Figure 2(a) was collected after
storage of the material in a freezer and displayed presence of Compound I Form D and
Compound [ Form A, suggesting a mixture of phases, so the pattern generated from the
raterial after storage in the freezer was used to gencrate a corresponding peak list for
Compound I Form D (see Figure 2(b)).

[00420] An FT-IR spectrum of Compound I Form D and accompanying peak list is
provided as Figure 2(e) and Figure 2(f). To avoid the potential for form conversion from
solvent loss, the solids for the FT-IR data were collected immediately upon removal from the
freezer.

[00421] The TGA thermogram for Compound I Form D (see Figure 2(d)) exhibits a
weight loss of approximately 10.9% and the DSC thermogram (see F) iguyc 2(c)) exhibiis a
small exothermic event at approximately 91 °C. These events appear to be mainly related to
desolvation and recrystallization to Compound I Form A, respectively, based on the
instability of Compound I Form D and tendency for conversion to Compound I Form A. The
weight loss observed by TGA corresponds to slightly more than a mole of acetone. To avoid
the potential for Form conversion from solvent loss, the solids were analyzed immediately
upon removal from the freezer. Since no weight loss was observed prior to the start of the
analysis, the weight loss observed is attributed to solvent loss from the crystal lattice, also
suggesting Compound I Form D is an acetone solvate. The DSC thermogram also exhibits an
endotherm at approximately 261 °C (min). The endotherm is believed to correspond 10 a
melt of Compound I Form A, based on data collected in previous polymorph screen (sec

Example 11) and apparent desolvation of the solids. Final weight loss from TGA suggests
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that decomposition is concurrent with apparent melt observed by DSC, as it was for

Compound I Form A.

EXAMPLE 4: Preparation and Characterization of Form E and/or Compositions
Containing Form E
[00422]) Compound Y Form A (2.75 g, 5.1 mmol) and solution containing a mixture of
t-butanol and water [60:40 (v/v)] (31 mL) were charged to a 50 mL Erlenmeyer flask. Solids
remained. The sample was stirred overnight at ambient remperature and the resulting solids
were collected by vacuum filtration. The recovered solids were transferred to weigh paper
and dried under ambient conditions for approximately 2 hours. The dried solids were
transferred to a glass vial and stored under ambient conditions, X-ray powder diffraction
analysis showed the solids to consist of Compound I Form E. Solid recavery was 2.79 g
(89%).
[00423]) Exemplary data for Compound I Form E in the form of an XRPD, a DSC, a
TGA an FT-IR, a Raman spectrum and single crystal structure data (e.g., ORTEP drawings,
packing diagrams, positional parameters, bond distances and bond angles) are depicted in
Figures 3(a) through 3(p), supra, A summary of exemplary data presented in Figures 3(a)
through 3(p) is as follows. One skilled in the art will be able to readily ascertain from the
data prc'scntcd herein that Compound I, Form E may be isostructural with Compound I, Form
H (see Example 6).
[00424) Compound [ Form E is a crystalline mono-rerr-butancl solvate of Compound I,
as determined from single crystal data (see Figures 3(h) through 3(p)). The characterization
of Compound I Form E is summarized in Table 5.

Table 5: Characterization of Compound I Form E

Analysis Result Figure References

XRPD ‘| Form E 3(a), 3(b), 3(h), 3(i)
! 158.1 °C (broad endo)

DSC 255.3 °C (endo, min) 3(c)

followed by apparent decomp.

TGA 10.9 wt% loss to 200 °C 3(d)

Single Crystal X-ray | FormE 3(h) ~ 3(p)

(non-GMP) (mono sert-butanol solvate) P

FT-IR reference spectrum 3{e), 3(f)

Raman reference spectrum Mg)

[00423] A comparison of the experimental (see Figures 3(a) and 3(b)) and calculated (see
Figures 3(h) and 3(i)) XRPD panerns and accompanying peak lists of Compound I Form E
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are provided, The single crystal data were collected at cryogenic temperature, so minor
uneven shifting of 26 peak positions due 1o temperature effects was observed. FT-IR with an
accompanying peak list (see Figures 3(¢) and 3(f)) and FT-Raman spectra (see Figure 3(g)) of
Compound I Form E are provided.

100426] The DSC thermogram for Compound I Form E (see Figure 3(c)) exhibits an
endothermic event at approximately 158 °C (min), ascribed to desolvation, based on the TGA
thermogram (see Figure 3(d)), and indicared by hot stage microscopy as panial loss of
birefringence at approximately 157 °C. Hot stage microscopy showed the specimen to melt
at approximately 243 °C, as indicated by an endotherm in the DSC at approximately 250 °C
(min), Based on the melting temperature, it is believed that the sample desolvated to
Compound I Form A prior to melt. The final weight loss from TGA suggests that
decomposition is concurrent with the melt observed by hot stage microscopy, as it was for
Compound I Form A.

ExameLe 3: Preparation and Characterization of Form F and/or Compositions
Containing Form F
[00427] | In one embodiment, compound I F orm A (Fujisawa lot 005033L {1], 105.9 mg,
0.2 mmol) and chloroform (4 mL) were charged to a glass vial and bath conicated for
approximately | minute, generating a clear solution, with a few undissolved particles.
Additional Compound I Form A (Fujisawa lot 0050331, 281.7 mg, 0.5 mmol) was added.
the resulitng shury was agitated on a rotating wheel under ambient conditions for ~12 hours.
The sample was removed from the wheel and the remaining solids floated to the top of the
solution. the solution was drawn off with a pipet and a portion was filtered through a 0.2 um
nylon fiter disc to a clean glass vial. The vial was left open to evaporate in an ambient
laboratory fume hood. The recovered solids were analyzed by X-ray powder diffration
(XRPD). The resuiting pattern exhibited resolution of reflections, indicating a crystalline
material. Since the pattern was unique, it was designated pattern F,
[00428] In another embodiment, Compound I Form A (Sandoz lot 49800203, 740 mg,
1.4 mmeol) and chloroform (30 mL}) were charged to a glass vial and bath sonicated for a few
minutes, producing a clear solution. Compound I Form A (Sandaz lot 49800203, 750 mg, 1.4
mmol) was added to ensure excess salids for slurry. The resulting sample was agltared for
approximately 4 days on a rotating wheel. Remaining solids floated to the top upon standing,

generating a clear solution at the bottom of the vial. Approximately % of the solution was
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drawn off to a clean glass vial and solids were precipitated via slow evaporation of the
solvent (vial covered with perforated aluminum foil) in a laboratory fume hood. After
approximately 2 days, no solvent was apparent. The solids were left in a sealed vial at
ambient temperature for approximately 1 day, and then stored in a freezer.

[00429] Exemplary data for Compound I Form F in the form of an XRPD and an FT-IR
are depicted in Figures 9(a) through 9(1), supra.

[00430] Compound I Form F is a crystalline chloroform solvate of Compound 1. The
characterization of Compound I Form F is summarized in Table 6.

Table 6: Characterization of Compound I Form F

Analysis Result Figure References
XRPD Form F 9(a)-9(f), 9(h), 9(i)
83.6 °C (minor endo)
DSC 97.3 °C (endo) 9G)
256.4°C (endo)
FT-IR reference spectrum 9(g), 9(h)
TGA Form F 9(k)

EXAMPLE 6: Preparation and Characterization of Form H and/or Compositions
Containing Form H
[00431] Compound I Form A (500 mg, 0.9 mmol) and chloroform (5 mL) were charged
to a glass vial and bath sonicated for approximately 20 minutes, and generated a clear
solution. Gentle shaking produced solid precipitate. The resulting mixture was agitated on a
rotating wheel overnight at ambient temperature. Solids were floating on top of the liquid, so
the liquid was drawn off with a pipette. Approximately 1/3 of the solids were dried via rotary
evaporation over approximately 15 minutes, utilizing a water bath. The temperature range of
the bath during evaporation was 57 to 64 °C, as measured by a NIST-traceable thermometer.
The recovered solids were stored under ambient conditions until analyzed by XRPD. The
analysis showed the solids to consist of Compound I Form H. After XRPD analysis, the
sample was stored in a freezer with desiccant. Solid recovery was 178 mg.
[00432] Exemplary data for Compound I Form H in the form of an XRPD, a DSC, a
TGA, and an FT-IR are depicted in Figures 4(a) through 4(f), supra. A summary of
exemplary data presented in Figures 4(a) through 4(f) is as follows. One skilled in the art
will be able to readily ascertain from the data presented herein that Compound I, Form H
may be isostructural with Compound I, Form E (see Example 4).
[00433] Compound I Form H is a crystalline chloroform solvate of Compound I.

Characterization of Compound I Form H is summarized in Table 7.
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Table 7: Characterization of Compound I Form H

Analysis Result gicgfz::nces

XRED Form H 4(a), 4(b)
96.3 °C (broad endo, min)
256.7 °C (endo, min)

DscC followed by apparent +e)
decomp

TGA 10.1 wt% loss to 150 °C 4d)

FT-IR reference spectrum 4(e), 4(f)

[00434] A high resolution XRPD pattern of Compound I Form H and an accompanying
line list is provided in Figures 4(a) and 4(b). An FT-IR spectrum of Compound I Form H and
an accompanying line list is provided in Figures 4(e) and 4(D).

[00435) Examination of historical XRPD data suggests previous Compound I Form H
XRPD pattern observed in the polymorph screen (see Example 11) displays reflections from
both Compound I Form H and Compound I Form A powder patterns, suggesting the
specimen examined was a mixture. Therefore, the XRPD patiern generated using Compound
I Form H appears 1o be consistent with the Form H portion of the pattern. However,
additional examination of the XRPD data would be necessary to confirm this observation, If
the structure of Compound I Form H cannot be determined by single crystal X-ray for the
generated crystals, indexing the high resolution XRPD pattern would be suggested to confirm
that the pattern collected represents a single phase.

[00436] The DSC thermogram for Compound I Form H (see Figure 4(c)) exhibita an
endothermic event at approxirnately 96 °C (min). This event appears to be mainly related to
desolvation, based on the weight loss of approximately 10.1% observed in the TGA
thermogram for Compound I Form H (see Figure 4(d)). This corresponds to more than 0.5
moles of chloroform. To avoid the potential for Form conversion from solvent loss, the
solids were analyzed immediately upon removal from the freezer. Since no weight loss was
abserved prior 1o the start of the analysis, the weight loss observed is atiributed to solvent
loss from the crystal lattice, suggesting Compound I Form H is a solvate. The DSC
thermogram (see Figure 4(c)) also exhibits an endotherm at approximately 256 °C (min).

The endatherm is believed 1o correspond to the melt of Compound I Form A, based on data
callected in the previous polymorph screen (see Example 11) and apparent desolvation of
solids. Final weight loss from TGA (see Figure 4(d)) suggests that decomposition is
concurrent with the apparent melt observed by DSC, as it was for Compound I Form A.
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EXAMPLE 7: Preparation and Characterization of Form I and/or Compositions
Containing Form 1
[00437] In one embodiment, compound I Form A (500 mg, 0.9 mmol) and chloroform (5
mL) were charged to a glass vial and bath sonicated for approximately 20 minutes, and
generated a clear solution. Gentle shaking produced solid precipitate. The resulting mixture
was agitated on a rotating wheel at ambient temperature for less than an hour and a portion of
the solids was recovered for X-ray powder diffraction (XRPD) via filtration with a 0.22 ym
nylon filter in a Swinnex Millipore filter body. The filter cake was not washed and the solids
appeared dry upon recovery. The solids were gently crushed prior to XRPD analysis. The
analysis showed presence of Compound I Form I and Compound I Form H, suggesting the
recovered solids were a mixture of phases.
[00438] The remaining sample was returned to the wheel to slurry overnight. The solids
were floating on top of the liquid, so the liquid was drawn off with a pipette. The remaining
solids were stored in a sealed vial over desiccant in a freezer. An attempt to collect a high
resolution XRPD data indicated the solids converted to Compound I Form H prior to
analysis.
[00439] In another embodiment, compound I Form A, (517 mg, 1.0 mmol) and
chloroform (5 mL) were charged to a glass vial and bath sonicated for approximately 20
minutes, generating a clear solution, with a trace of solid. The resulting mixture was agitated
on a rotating wheel for approximately 1 month at ambient temperature. The solids were
stored in the mother liquor in a refrigerator. A portion of the solids (“portion 1) was
recovered for X-ray powder diffraction (XRPD) via filtration with a 0.22 um nylon filter in a
Swinnex Millipore filter body. The filter cake was not washed and the solids appeared dry
upon recovery. The solids were gently crushed prior to XRPD analysis. The analysis
showed that the solids consisted of Compound I Form I. Another portion (“portion 2”’) of the
solids was recovered for solution proton nuclear magnetic resonance spectroscopy (‘H-NMR)
by pipetting to a clean glass vial and decanting off the liquid. The XRPD and 'H-NMR
samples were stored at ambient temperature in sealed vials prior to analysis.
[00440] In yet, another embodiment, Compound I Form A (SSCI sample 4043-93-03 *,
generated from Sandoz lot 49800203, ~180 mg, 0.3 mmol) was charged to a glass vial. The

vial was left uncapped in a glass jar containing chloroform (~10 mL), for vapor stress of the

*8scCI Report to Celgene Corporation, Preparation & Characterization of Select Romidepsin Materials, 12/17/2010, SR-20101273.01.

72



HR XRPD Form N + weak peak at 9.1 '20 81 RECTIFIED SHEET (RULE 91) | SA/EP
EXAMPLE 13: Solubility Studies [00472] The anmbient tenperature solubility
data for wbeoCumopssand 1 Form A (as received) are sunmmaripzedsconiNadske 15.
The solids exhibited apparent solubilities of well over 100 ng/m for

di met hyl f or mam de (DMF), dichloronmethane (DCM) and 2,2,2- trifluoroethanol
(TFE). The material exhibited nmoderate solubility (e.g., 10 ng/nil) in the
majority of solvent and sol vent conbinations tested. The only exception was
i sopropanol (IPA) at 4.6 nmg/nL. Some solubility data was obtained on

nultiple s afqdh eBhcasligsmesantse forappRinanelp7 Bk Qé’ibreTé&k“é? tJ?&eegé? ‘}d%lré ity data
for Corrpougl g{)@ﬁ_ﬁ“&f\é&nts Results Line/lull 2 et one
(0.5:0.1) Cetone

[00441) Exemplary data for Compound I Form I in the form of XRPDs, aDSC, a TGA,

an FT-IR, and single crystal structure data (e.g., ORTEP drawings, packing diagrams,

positional parameters, bond distances and bond angles) are depicted in Figures 5(a) through

3(y), supra. A summary of exemplary data presented in Figures 5(a) through 5(y) is as

follows.

[00442] Compound I Form I is a crystalline chloroform solvate of Compound I that

canverts to Form H under ambient conditions. The structure was solved for a crystal

prepared from chloroform slurry. Based on Compound I Form [ XRPD pattern from a sub

sample of the bulk solids, it is believed the crystal was of Compound I Form I. The single

crystal data (see Figures 5(g) through 5(0)) indicate chloroform solvate, the structure

consisting of layers of Compound [ molecules separated by residual electron density believed

to be free chloroform and pockets conraining refined chloroform molecules.

[00443] The experimental data for Compound I Form I is provided in Figures 5(a) to

5(y). Characterization of Compound I Form I is summarized in Table 8.

Table 8: Characterization of Compound I Form I

. Figure
Analysis Result References
5(a), 5(b),
XRPD Form I S(o)-5(0)
73.8 °C (broad endo, min)
DSC 100.2 °C (endo, min) 5(c), 5(v),
257.8 °C (endlo, min) 3(w)
) followed by decomp
TGA Z,éo wt% loss 19 10 102 5(d), 5(x)
5(e), 5(f),
FT-IR reference spectrum 5(s), 5(1)
Single Crystal
Form I
?1{1:22’ GMP) (chloroform solvate) 5(g)-3(c)

(00444] The inidal precipitate and the isolated solids from slurry in chloroform both
exhibited an XRPD pattern consistent with Compound I Form L. The high resolution XRPD
pattern collected on a sample of bulk solids appears to be Compound I Form H. Because
Compound I Form H was prepared in the previous polymorph screen (see Example 11) by
drying solids exhibiting XRPD pattern for Compound I Form I, it is possible that the present
sample converted to Compound I Form I during data collection. In contrast, the initial XRPD
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exhibits an endotherm at approxlmately 258 °C (min). The endotherm is believed to

correspond to the melt of Compound I Form A, based on data collected in the previous
polymorph screen (see Example 11) and the apparent desolvation of the solids. The final
weight loss from TGA suggests that decomposition is concurrent with the apparent melt

. observed by DSC, as it was for Compound I Form A. In an attempt to avoid the potential for
form conversion from solvent loss, the solids were analyzed immediately upon removal from
the freezer.
[00446] An FT-IR spectrum of Compound I Form 1 (see Figures 5(¢) and 5(s)) is
provided. To avoid potential for Form conversion from solvent loss, solids were analyzed
immediately upon removal from the freezer.

EXAMPLE 8: Preparation and Characterization of Form J and/or Compasitions
Containing Form J

[00447] In one embodiment, Compound I (56.4 mg) Form J was dissolved in methyl

ethyl ketone (4.5 mL). The solution was filtered through a 0.2-pm nylon filter. The sample

was placed in a vial capped with perforated aluminum foil (single pinhole) in a laborarory

fume hood and allowed to evaporate to dryness under ambient conditions. The sample was

stored under ambient conditions until indexed by single crystal X-ray. Crystallization may be

performed using methods known ta ane of skill in the art.

[00448])  In another embodiment, Compound I Form A (Sandoz lot 49800203, 1.03 g 19

mmol) and methyl ethyl ketone (80 mL) were charged to an Erlenmeyer flask, briefly swirled

and bath sonicated for a few minutes, producing a clear solution. Approximately half of the
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solution was filtered through a 0,2 ym nylon filter to a clean glass vial. The vial was capped
and placed into a freezer, in order to precipitate solids from the solution. After approximately
3 days, the sample was removed from the freezer and the precipitated solids were isolated by
decanting off the clear supernatant. The solids were stored wet with solvent in a freezer.
[00449) Exemplary data for Compound I Form J in the form of single crystal structure
data (e.g., ORTEP drawings, packing diagrams, positional parameters, bond distances and
bond angles) are depicted in Figures 6(a) through 6(j), supra. A summary of exemplary data
presented in Figures 6(a) through 6() is as follows.

[00450} The single crystal strucnure of Compound I Form J confirmed the molecular
structure and the contents of the unit cell. The sample crystallized in the chiral orthorhombic
space group £2,2,2, and was determined to be a methyl ethyl ketone (MEK) solvate of
Compound I. The structure of Compound I Form J (MEK solvate) consists of layers of
Compound I moleculés hydrogen bonded to neighboring Compound I molecule running
Perpendicular to the erystallographic ¢ axis. The reflections in the experimental pattern of the
acetone solvate (Compound I Form D) are represented in the calculated XRPD pattern of the
MEK solvate (Compound I Farm J), suggesting that the two forms may be isostrucryral (see
Example 3).

[00451] Compound I Form T is a crystalline methyl ethyl ketone solvate of Compound 1.
The experimental data for Compound I Form J is provided in Figures 6(a) to 6(s). The
characterization of Compound I Form J is summarized in Table 9.

Table 9: Characterizatian of Compound I Form J

Analysis Result Figure References |
6(a), 6(b), 6(h), 6(1),
XRPD Form J 6(k)-6(m)
130.3 °C (endo)
DSC 260.0 °C (endo) 6(q)
FT-IR reference spectrum 6(n), 6(0)
TGA Form J 6(r)

EXAMPLE 9: Preparation and Characterization of Amorphons Compound I and/or
Compositions Containing Amorphous Compound 1

Preparation from 9:1 dioxane/water
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[00452] Compound I (1.0652 g) was dissolved in 9:1 dioxane/water (10 mL). The
solution was filtered through a 0.2-pm nylon filter, and frozen in a 300 mL, round-bottom
flask immersed in a bath of dry ice and isopropanol. The flask containing the frozen sample
was attached to a lyophilizer and dried for approximately 4 days. After drying, the solids
were isolated and stored in the freezer over desiccant until used.

Preparation by a Rotary Evaporator
[00453]) Compound I (133.4 mg) was dissolved in dichloromethane (1.5 mL). The
solution was filtered through a 0.2-pum nylon filter. The sample vial was placed on the rotary
evaporator and immersed in a water bath at ambient temperature. The solvent was rapidly
evaporated to dryness under vacuum. The solids were then stored in the freezer over
desiccant undl used.

Preparation by Fast Evaporation
[004534] Compound I (24.7 mg) was dissolved in a binary solvent mixture of water (1.5
mL) and dichloromethane (0.5 mL). The solution was filtered through a 0.2-um nylon filter,
The sample was placed uncapped in a laboratory fume hood and allowed to evaporate to
dryness under ambient conditions. The solids were stored under ambient conditions until
used. ]
[00455] Exemplary data for amorphous Compound 1 in the form of XRPD’s, modulated
DSC thenmogram, TGA, FT-IR, FT-Raman spectroscopy and 'HNMR are depicted in Figures
7(a) through 7(f), supra. A summary of exemplary data (e.g., a summary of XRPD results in
Table 10) are presented for amorphous Compound I below.
[00456] A high resolution XRPD pattern of amorphous Compound [ is provided in
Figures 7(a). The modulated DSC thermogram for amarphous Compound I (see Figure 7(b))
exhibits a glass wansition emperature at approximately 91 °C. Weight loss of approximately
3.5% was observed in the TGA thermogram (see Figure 7(¢)). An FT-IR spectrum of
amorphous Cor-npound I (see Figures 7(d) and 7(e)) and an FT-Raman spectrum (see Figure
7(£)) are also provided.
Table 10: Preparation of X-ray Amorphous Compound I and/or Compositions

Containing Amorphaus Compound 1

Conditians Description * T XRPD Resuft
23&‘:::;‘:?;:?;2; %;i;.r::llf)rLomethane white solids, chunk, no B | vy :L“:“"P:“us *
rotary(:::s:;:ic:‘_l;'i‘? ;l;crl;l;gs)et hane white solids, chunk, no B x-ray amorphous

{:ﬁ;ﬁ::;gﬁ?;’:“&%;;‘f;"°”°‘“‘"ha“e white solids, irregular, B/ not analyzed
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flakes B + A (1:0.2) ACN: TFE fast evaporation - -- (1:0.1) Tol uene: TFE f ast
evaporation Agglonerate solids FormA 2,2,2- Trifluoroethanol (TFE) fast
evapor at w0 202209336l m sim lar to Form E (1:0.5) Di oxanePAtatSora/ofizse
evaporation | ong needl es, asperites FarmA (0.5:0. 1) Acetone: DCM f ast
evapor at i on Agnl onerate pl at es
freeze drying in dioxane/water (9:1), 2
days

white solids, chunk, no B X-ray amorphous

X-ray amorphous +
Form A + Pattern K +
peaks

freeze drying in dioxane/water (9:1), 2 white solids, chunk, partial
days, ~ 2 g scale-up B

freeze drying in dioxane/water (9:1), 2 x-ray amorphous +

white solids, chunk, no B

days, ~ 2 g scale-up Pattern K + peaks
frecze drying in dioxane/water (9:1), 4 white solids, chunk, no B x-ray amorphous
days, ~ 1 g scale-up

frecze drying in dioxane/water (9:1), 4 white solids, chunk, no B x-ray amorphous

days, ~ 1 g scale-up

a. B = birefringence, E = extinction.
b. 3695-02-01 as starting material.

EXAMPLE 10: Preparation and Characterization of Compound I, Form K

[00457] In one embodiment, Compound I Form A (Sandoz lot 49800203, 410 mg, 0.8
mmol) and nitromethane (20 mL) were charged to a glass vial and bath sonicated for several
minutes, producing a clear solution. The solution was filtered through a 0.2 4m nylon filter
to a clean glass vial and allowed to evaporate slowly (vial covered with perforated aluminum
foil) in a laboratory fume hood. After approximately 12 days, the sample was split into
approximately four equal portions to speed up the evaporation. The sample was continued as
a slow evaporation for an additional 7 days. Two of the four vials were uncapped (fast
evaporation) and allowed to evaporate overnight. The next day, a small amount of solvent
was visible in only one of the samples. After the majority of the solvent was removed by
decantation, the precipitated solids from the other three samples were pooled into the original

sample. The recombined solids were stored in a sealed vial in a freezer.

Slow Evaporation (SE)
[00458] In another embodiment, solutions were prepared in various solvents at ambient
temperature and passed through a 0.2-um nylon filter into a glass vial. The filtered solution
was allowed to evaporate at ambient in a vial covered with aluminum foil perforated with one
or more pinholes. Any solids formed were isolated and analyzed. From nitromethane by slow

evaporation, solids obtained display an XRPD pattern for Compound I, Form K (Figure 8(a).
Vapor Diffusion

[00459] In yet another embodiment, solutions were prepared with various solvents at

ambient temperature and passed through a 0.2-pm nylon filter into a glass vial. This filled
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Form B + peaks (Form A) (0.1:0.1) TFE: DCM fast evaporation clear filmx-ray
anor ph Met hyl ethyl ketone (MEK) slow evaporation -- FO011111 simlar to
Form D DiWet2hiZdmei3ean de (DMF) sl ow evaporati on no sol i @6TAUS2¢14/0%368(

i sopropyl ether:EtOH sl ow evaporation thin filmwth 13/E simlar to FormA
+ peaks Chloroform Slurry, vac dried, 60 C -5 C, 1. day seeded with FormC
+ peaks (FormA) Dried solids Dried solids

vial was placed in a glass vial containing an antisolvent and capped. In general, the anti-
solvent is miscible with and, typically, more volatile than the solvent, The experiment was
left undisturbed at ambient temperature. Any solids formed were isolated and analyzed.
[00460] Twe scale-up lyophilization attempts (approx. 2-g scale using dioxane/water 9:1
v/v) were performed. The first attempt generated a disordered crystalline material with
evidence of peaks also found in Form A and Form K as determined by visual comparison of
XRPD. The second attempt generated a disordered crystalline material with evidence of
peaks also found in Form K by visual comparison.

[00461] Compound I Form K is a crystalline nitromethane solvate of Compound ¥. The
experimental data for Compound I Form X is provided in Figures 8(a) ta 8(1). The
characterization of Compound I Form K is summarized in Table 11,

Table 11: Characterization of Compound I Form K

Anpnlysis Result Figure References
XRPD Form K 8(a)-8(e).
155.3 °C (endo)
DSC 257.3 °C (endo) 8(1)
FT-IR reference spectrum 8(), 8(2)
TGA Form K 8(k)

Example 11: Preparation and Characterization of Compound I, Form L

{00462] Compound [, Form A (Sandoz lot 49800203, 910 mg, 1.7 mmol) and acetone
(48 mL) were charged to a glass beaker and stitred for scveral minutes, producing a clear
solution. The solution was filtered through a 0.2 um nylon filter to a clean glass beaker and
the beaker was left uncovered in a glass jar containing methancl (~50 mL), in order to
precipitate solids from the solution via vapor diffusion. After approximately 12 days, the
precipitated solids were isolated by decanting off the clear supernatant. The solids were
transferred to a clean glass vial and stored under methanol vapor in a freezer,

[00463) Compound I Form L is a crystalline methanole solvate of Compound I. The
experimental data for Compound I Form K is provided in Figures 10(a) to 10(i). The
characterization of Compound I Form L is summarized in Table 12.

Table 12: Characterization of Compound I Form L

. Analysis Result Figurc References
“XRPD Form L 10(a)-10(c)
! 168.2 °C (endo)
 DSC 259.2 °C (endo) 10(g)
L
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Form H Form C + peaks (Form A) (1:3) Acetone/water (1:3) Acetone/water
-5 C, 41 days seeded with Form C + peaks (Form A) Dried solids FormC
100475] A wormewop9zsh exenpl ary XRPD results for vapor di PCWgiSom1x3ses i ment s
are presented in Table 17. Table 17: Summary of XRPD Results for Vapor

Di ffusion E)ppri ments _Solvent' Conditions Hept ane hit/ Descri pfin
Aggl oner at e | ks XRPD Resul|trefeesnag gpectrum 10(d), 10(e)
TGA Form L 10(h)

EXAMPLE 12: Preparation and Characterization of Compound I, Form N

[00464] In one embodiment, Compound I, Form N was vacuum dried at ambient
temperature for approximately 5 hours, at approximately 50 mTorr, losing approximately
12.4% of the initial weight. The resulting solids were characterized by proton NMR
spectroscopy. The spectrum showed that the solids contained approximately 1/3 mole
nitromethane. Subsequently, the dried sample was characterized by DSC. The observed
results are subject to the conditions used at the time of analysis. The DSC data collected in a
crimped pan, exhibits a minor endothermic event at approximately 150 °C, which may be
related to volatiles loss on heating, and an intense endotherm at approximately 256 °C
(onset). The remaining solids (43 mg) were dried for approximately 22 hours in a vacuum
oven at approximately 42 °C, at approximately 20 mTorr. The weight loss was not
determined but the dried solids were characterized by XRPD. The resulting pattern contains
XRPD peaks of Form N but exhibits additional unknown peaks, suggesting conversion had
occurred. Therefore, subsequent solvent removal experiments were carried out at ambient
temperature.

[00465] Form A (1.6 g, estimated) was slurried in nitromethane (9 mL) for
approximately 5 days. Solids were recovered via vacuum filtration and washed with
nitromethane (2 x 1 mL). The solids were left on the filter under vacuum for several minutes.
Approximately 1.3 g of solid were recovered. The solids exhibited a mixture of rectangular
plates and prisms by polarized light microscopy, similar to previous observations for Form N.
The resulting high-resolution XRPD pattern was consistent with Form N.

[00466] Two ambient-temperature vacuum drying experiments were carried out in an
attempt to remove the nitromethane from Form N. In one embodiment, 94.0 mg of solid were
dried for approximately 16.5 hours, at approximately 20 mTorr, losing approximately 0.7%
of the initial weight. In another embodiment, 308.3 mg of solid were dried for approximately
5 days, at approximately 5 mTorr, gaining approximately 0.7% of the initial weight
(approximately 0.1% gain from 3 to 5 days). There appeared to be no change in the solids by
polarized light microscopy and both samples exhibited Form N by high-resolution XRPD
analysis. In one embodiment, the patterns exhibit a weak unknown peak at approximately 9.1
°20, which is more pronounced for the 5-day sample than the 16.5-hour sample. Both

samples contained approximately 1/3 mole of nitromethane by proton NMR spectroscopy.
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[00467] In one embodiment, the sample was characterized by DSC and TGA in an open
pan configuration to ensure that solvent could freely leave during analysis. The observed
results are subject to the conditions used at the time of analysis. The resulting DSC
thermogram exhibits a broad endothermic event at approximately 161 °C, with a shoulder at
approximately 148 °C. This event appears to be concurrent with the weight loss of
approximately 4.9% from 130 — 160 °C observed in the TGA thermogram, which correlates
to approximately 1/2 mole of nitromethane, assuming the weight loss is attributed only to
solvent loss. The thermogram exhibits an endotherm at approximately 256 — 259 °C (onset).
The final weight loss from TGA suggests that decomposition is concurrent with this
endotherm.

[00468] In one embodiment, in order to to remove the nitromethane from Form N
sample, 152.4 mg of solid were slurried in acetonitrile (1 mL) for approximately 1 hour.
Solids were recovered via vacuum filtration, washing with acetonitrile (4 x 1 mL). The solids
were left on the filter under vacuum for several minutes to dry the solids. 97.7 mg of solid
were recovered. In another embodiment, 309.5 mg of solid were slurried in water (4 mL) for
approximately 24.5 hours. Solids were recovered via vacuum filtration, washing with water
(2x 1 mL). The solids were left on the filter under vacuum for approximately 1.5 hours to
dry the solids. 270.4 mg of solid were recovered. There was no change in the solids by
polarized light microscopy; however, by XRPD analysis, pattern T resulted from acetonitrile
and a mixture of Forms C and A resulted from water. The high-resolution XRPD pattern for
the solids from water slurry exhibited additional peaks present in the Form N XRPD pattern,
suggesting incomplete conversion.

[00469] In addition, the proton NMR data for Form N suggests the material contains
approximately 1/3 mole of nitromethane. The space group of the Form N solution (P2,2,2)
can only exhibit less than one molecule of solvent in the asymmetric unit if the solvent
position is partially occupied, i.e. some of the asymmetric units contain solvent molecules
and others do not.

[00470] The experimental data for Compound I Form N is provided in Figures 11(a) to
11(c). The characterization of Compound I Form N is summarized in Table 13.

Table 13: Characterization of Compound I Form N

Analysis Result Figure References
XRPD Form N 11(a)

150.0 °C (event)
DSC 259.2 °C (endo) 11(b)
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Hept ane Aggl onerate bl ades with B/E Form B (w disorder) Water white
solids, undefined habit with B/E FormA (3.5 : 1) Isopropyl al cohol

Tri fl uor owet2nemobssslept ane no solids --- Water white solpcadaspeieoijssa at e,
undefined habit --- Methanol Aggl onmerated needl es/ blades with B/E x-ray
anor phous + peaks Et hanol

[ TGA [ Form N 11 @) |

[00471) Characterization of solids from Compound I Form N preparation is summarized
in Table 14,
Table 14. Characterization of Solids from Romidepsin Form N Preparation/Solvent

Removal Attempts
Starting
n:;:{;';' Conditions Analysis Result
Result)
DS : .
10.3 mg, (crim;:e d) (sample preparation analysis)
(Form N + | heated to 180 °C
peaks) * by DSC Form A + 2 weak
2 weak peaks
XRPD of Form N
71.5 mg, é‘l/:;%; : 12.4% wt loss on drying
(Formt) | RTvacdy 150 °C (broad endo, min)
Jhours DSC 256 °C (endo, onsct)
at 50 mTorr (crimped) with canturrent decomp
43 mg
o "
(Form N) +22§.‘ h\;a:r;:lry XRPD unknowa + Form N
at 20 mTorr®
1.5g 9mL Tritial 0.9
nicromethane, Recovery 78
slurry 4 days, Wwelght .
vac filter with Chanue 0.4% w1 loss on drying
acetone wash, PLM /blad
RTvacdry platy, ed particles (8/E)
6 hours XRPD 8 €
(Form A) at 50 mTorr " HR Form B + peaks
1.6 g (estimated) Tnitial 1.3
?mL Recovery B
nitromethane, PLM rectangular plates/prisms
slurry § days, __(B/E)
vag: filter with
nitromethane HR XRPD Form N
wash
g;‘g;“e 0.7% wt Ioss on drying
94.0 mg, PLM rectangular plates/prisma
(Form N) RT vac dry (B/E)
16.5 haurs HR XRPD Form N + weak peak
at 20 mTomr® at9.1929
' consistent with structure
H-NMR 1/3 mole nitromethane
Weight . i ¢
3083 mg, Chance 0.7% wt gain on drying
RT vac dry rectangular plates/prisms
(Form N) 5 t:lay.'»rrd PLM (B/E)
at I mTo Form N + weak peak
HR XRPD a19.1 29
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Hept ane white solids precipitate, undefined habit ---
Trifluoro ethanol Heptane no solids ---

Water ---
Water white solids

Met hanol

preci pi t ave,2o1messsned habit --- Mt hanol PCT/US2011/043680
161 °C (broad endo, min)
with shoulder at 148 oC
DSC (apen) 259 °C (endo, onset)
with concurrent decomp
4.9% w loss {30 — 160 °C
TGA (equates to ~0.5 mole
nitromethane)
) consistent with structure
H-NMR 1/3 mole nitromethane
152.4 mg, Initial
| mL Recovery 97.7mg
acetanitrile, PLM rectangular plates/prisms
brief vortex, BE)
shurry 1 hour,
vac filter with
acetonitrile XRPD pattern T
wash/dry
several minutes
309.5 mg, Initial
4 mL water, Recavery 2704 mg
brief vortex, PLM rectangular platas/prisms
slurry 24.5 (B/E)f
hours,
vae filter with
water wash/ HR XRPD Forms C + A + peaks ®
dry 1.5 hours

* Previously designated Form N; additional weak penks arc present in the XRED pattern (file 421450) at approximately 8.37,

11.37, 13.10, 16.23, and 21.86 °26,

™ Vucuum presaure from in-line guuge For vacuum system,

“ Additional peaks in the XRPD patrern presant in XRPD pattern of Form A.

“ Sample stared in covered container at RT for | day prior to drying. Sample dried in stand-alonc oven: vacuurn pressure far
oven measured by MeLeod gauge.

* 0.1% wt gain since check ut 3 days.

* Particles appeared unchanged by solvent.

¥ Additional peaks in the XRPD pattern present in XRPD pattern of Form N,

EXAMPLE 13: Solubility Studies
[00472] The ambient temperature solubility data for the Compound I Form A (as
received) are summarized in Table 15. The solids exhibited apparent solubilities of well over
100 mg/ml for dimethylformamide (DMF), dichloromethane (DCM) and 2,2,2-
trifluoroethanol (TFE). The material exhibited moderate solubility (e.g., > 10 mg/ml) in the
majority of solvent and solvent combinations tested. The only exception was isopropanol
(IPA} at 4.6 mg/mL. Some solubility data was obtained on multiple samples as presented in
Table 15 below.

Table 15: Salubility data for Compound [, Form A

Solvents® Results Solvents’ Results
[mp/mij [ma/mi|
Acetone 224,282 (1.0.2) 16.3
Ethanol: TFE
(0.5:0.1) 38 (1.5:0.8) Ethyl 8.9
Acetone;: DCM Acetate:Acetnne
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a Sol vent
noted b B: birefringence,

rati os in parenthesis on vol une basis,

unl ess ot herw se

E: extinction (E) under cross polars EXAMPLE 15:

Conposi t iwo/2brvaspdsat i on [ 00476] Thi s exanpl e il | ustrat espeanisems/ogzssponent s

pr esent

in a representative fornul ati on contai ni ng Conpound |

according to

t he present disclosure, which was fornul ated as a bul k sol uti on batch using

the foll ow ng steps:

(a) preparing a Conpound I
conpoundi ng sol ution conprising tert-butyl

al cohol

solid form (b) preparing a

and water; (c) conbining

Conmpound | solid formand the conpoundi ng sol ution to forma m xuture; (d)
addi ng povi done QI.§HATbnRRT ] 1A%)  d][FEE 1T e 1e m xture by
addi ng hydrochl o iechyaird sol ut | on, resulHep@:pom a flor nul atled sol ution; (f)
perform ng steri l{@Butahdne MEKN prf2.5t he [ nwpbghadPspl{uid on; {and ( Q)
| yophi |'i zi ng t he [{pgTygtated—sofzgtgom U (fIFl saseptie pai-tions, to yield a
final conpositionpgakgéral Nng Conpound| || prebilel&dBRs |are detlailed in Table 18
bel ow. Table 18: [Vakied CONPON®H S Of [(H€3) gg,,l(,pysm g on Gonponent Functi on
Quantity per 51 IL Batch Ref tol Qualitl [SthanEtmnel Conpound I} Active
phar maceuti cal i nd@idioewhan204 gl3EAL er nal(l.Pvi done Bt pi ent 408 g USP
DCM) 280 Methanol; TFE
Dimethylformamide | 248.5 Nitromethane 23.6
DMF)
(1:0.5) 13.3 2,2,2- 158.9
Dioxane: Acetone trifluoroethanol
(TFE)
Ethanol (EcOH) 23.5 0.1:0.1) 87
TFE:DCM
(1:1) Ethanol/IPA 28° (1:0.1) 214
Toluene: TFE
(1:3) Ethanol/IPA 10° (1.5:0.5) 12.4
Water:DCM

" Ratio of solvents based on volume, in milliliters.
® Solubility assessment performed at ambient temperature, unless otherwise noted. Reported values

are less than or equal to the actual solubility of Compound I in each test solution based an visual

observation and therefore are approximate.

° E‘cpenment performed on hot plare set o 70 °C,
4 Experiment performed on hot plate set to 60 °C.

EXAMPLE 14: Polymorph Screen
[00473]

A scrics of solvent-based experiments were set up utilizing slurry, evaporation,

crash precipitation, and vapor diffusion techniques. The samples were prepared with

Compound I Form A and the experimental results are summarized in Tables 16 and 17.

[(00474)

In one embodiment, experiments using solvenrs from the crystallization

processes for Forms A and B resulted in characterization of selected solids recovered from

these experiments that displayed unique XRPD patterns designated as Forms A to E, H, and

J, and are described below. Several unique XRPD patterns were also obtained from other

experimental conditions, including an x-ray amorphous solid. No further characterization of
these solids was performed. A summary of exemplary XRPD results for crystallization
experiments are presented in Table 16.

Table 16: Summary of XRPD Results for Crystallization Experiments

Solvent .' Conditions Habit/Deseription XRPD Result
Dichloromethane | fast evaporation clear film Farmy A (w/ disarder)
(DCM)

Acetone fast evaporation white flakes Form B -+ peaks (Form
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0.1 N hydrochloric acid pH adjustnment 510 nL NF/ EP WO

2012/ 009336PCT/ US2011/ 043680 Ni trogen Processing agent and inert atnosphere
for vial weadeymescN A NF/ EP Water for |njection* Procegsirnugagemcs®?2. 3 kg
USP/ EP Tert-butyl al cohol* Processing agent 26.1 kg ACS

A)

(1.5:1) fast evaporation opague film x-ray amorph
MeOH:TFE
EtOH:TFE faar evaporarion film on vial walls x-ray amorph
(1:0.2)
) fast evaporation opaque fAlm Form A
TPA:Acetone (w/ disorder)
(1.5:0.8) fast evaporation blades/needles on Form A (w/ disorder)
EtOAc: Acetone vial walls
(1.5:1) fast evaporation small needles on vial wall | Form A
Heptane:DCM (w/ disorder)
(1.5:0.5) fast svaporation white sollds, x~12y amorphous
Water:DCM agzlomerares
(1:0.1) fast evaporation flakes B+A
MEK:TFE
(1:0.2) fast evaporation —_ —
ACN:TFE
(L:0.1) fast svaporation Agglomerate solids Form A
Toluene:TFE
2,2,2. fast evaporation clear film similar to Form E
Trifluoroethanol
(TFE)
(1:0.5) fast svaporation long needles, asperites Farm A
Diaxane:Acetons
(0.5:0.1) fast evaporation Agglomerate plates Form B + peaks (Form
Acetone; DCM A)
(0.1:0.1) fast evaporation clear film x-ray amorph
TFE:DCM
Methyl ethyl ketona | slow evaporation — Form [ similar to Form
(MEK) D
Dimethylformamide | slow evaporation no solids —ean
{(DMF)
(4.5:3) slow gvaporation thin film with B/E similar to Form A +
Isapropyl ether: EtOH peaks
Chloroform Slurry, vac dried, 60 °C Dried solids Formn H
(1:3) Acetone/water | -5 °C, | day seeded with Dried solids Form C + peaks (Form

Form C + peaks (Form A) A)
(1:3) Acetone/water | -5 °C, 41 days seeded with | Dried solids Form C

Form C -+ peaks (Form A)

[00475]

A summary of exemplary XRPD results for vapor diffusion experiments are
presented in Table 17.

Table 17: Summary of XRPD Results for Vapor Diffusion Experiments

Solvent® Conditions Habit/ XRPD Result
Description®
Heptane Agglomerate flakes Form A
Dichloromethane Water white solids precipitate, -~-
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*Renoved during |yophilization EXAMPLE 16: Preparation of Lyophilate
Preparati on of Conpoundi ng Sol ution [00477] Fol | ow ng preparation and
sterilizavpan2afosenponent s (stoppers and vial s) of equipprarstomeesed, all
processi ng equi pnent was inspected to assure it was free fromresidual

ri nse ter \Vessel 1 a 20 gall n, 'arkpf‘pm stainless steel vessel was
purged With nitrogen NRLEP__ The W&ﬁiﬂillﬁeﬁ(halﬁhmmt of tert-butyl alcohol was
added ta_Vessel 1. The [tMefpaoht ureo sefids he tert-butyl alcohol and
conpoundi ng vessel wer d Bajast ed| Agglegetate Bl2des witaBEanLBormd3 frei nt ai n| t hi s
raw matgrial as a free-[flowing ljiquid. Following the agdiberiesh of terf-butyl
al cohol |a¥edtonqi ti ati on [OVatmi xi ng| whitessolidsquidefiebddapiint  pForwak er f or
injectiqgn (WFl) was added and thewdlboBd# ion was mixed tp conpl eteness| for 10
2 minutes, to result inEepfanpal cenpbdndi ng solution of--56 L. A portjon
(25% of| (3.helconpoundi ngVstet ut i onwhiassdlidapskpitaited t o a| second, small er,

j acket ed,Isptapyrdledsl :st gel vessel | (Mesiged hahit f or use i n| subsequent
conpoundiThdlugtoethsol Bot H MassRI S WeERoh&npeehaligBlagent r pkkgd at 28 to| 32C,
and Vesgel 1 was maintadi ned with| gitnBig ogen NF/ EP over| aforplugPaEaki pn of
For nul atfed BuT'k Sol utT qmud,ddd 78] C@H}gggmgs il f ormdfug substance was
wei ghed |igh.a01 | sol ator [apglet NEN Ly anstelf gl rectly tp_fhe conmpound] ng
sol ution tank (Vessel ”ME’%aM@y of & S| ngl e-use, di sposa_bi € 1 solator

t ransf er bag; LU IUI m I&Jép%debuu ﬂicdé(')(ﬁa:s sofi uu o1 Illb t o_l_llbf €T 'uag Wl

rinsed 3 Ttrfﬂngl%et UWLl O OT L {1e" GOt atey) 119 sotut on from vcaac 2 and
each rinse was acPd)ed ou aﬁ 0N tank. 00479 The—drug

SZTC {tate
SUbSt anae enl Ut | on—\Was ngt ﬂnq or U:I c 11?\3 [aa I nllf es at 28 t - ’2’)(" Enl | n\Al

S g
di ssol ution of anor hous Co ound! the sp le ed anount of povi done, USP,
was added t q PHEMEY ?/8%%%1‘1““6 ?T&ISEBPFF% ner was rinsed once
with a porti %bg?fﬂflﬁé‘c%g ﬁH’inﬁB)‘E‘HFrLFF‘?SBHO%F d the rinse was transferred to
t he conpounding tank that was mixed for 20 5 mnutes at 28 to 32Cto
di ssol ve the povi done. WO 2012/ 009336PCT/ US2011/ 043680 [ 00480] The pH of the
bul k sol ution was adjusted with a predeterm ned anount of 0.1 N HCl
sol ut i dAMRERRS GAmpesitigy Fagnulatigh nyt es at 28 to 32C to forma formul at ed
bul k thg 163N ﬂlf‘s k@ gglﬁas%é@%&é&éo%ﬂo%m esémm%%{or@gaﬁtam@ apparent pH
was verified to be between 3.6 and 4. vol ume conpoundi ng
sol ut i dorméatidr exhtdininglvingpend hecawadioy ttaﬁleqbretsamtgmclwwreg Iwﬁliolua\gaa ransferred

from Vessel f or ed.bul k solution was, ni xed,for 10 2
ot edoRRulad o K5 Gliop bt e el H RV s ) Ghart e Caprorad ! g,

i ncl udisggd WSB%}%HI%%pO@ﬁ&ﬁg%MuUWCO rApdsif QMﬁﬁ%lcoﬁﬁﬁa@WHnd' ng
tank was seal e and the tenperatire was mai ntai ned at 28 to 32C unti |
steril dc¥ ¢qnnblamg&1>m1$tued il Iselan—fqmlraamthmcqmﬂpquedmglsatue@ln BufokmSohixuiwe; (d)

[00481] e conp ng t.a nt ai nl n e ol ut.ion was
roved 1 amertaraa s Mol EoiBkThathe el BE MRk i B ent o
the C aghl sfb%tﬁiﬂorefsullnhg Qa sdthmea,tedeamﬁdnr (ﬂ)lbatf@dnbgl lstKrl&CﬂlttEm(Qﬂoﬁ/’bﬁé
transferred via a 3/8" stainless-steel braided Teflon(r) hose (ﬁ)assed

t hr ougHoEMyated splytipmeangdAg) lypphitigiag ghedprmelated splutign ypdar asensicicpadifipps, fg
suite t e / at ed
Bul k. so e amap EERRIAEohisile Chrithl 11 TR HlopP RSl THIE 14 BRI, 1 5- 22
[ t m Durbgqlde ¢8: Vimribvissdcvmparedts édfahe bakk solwtiord i zed by filtration through a
filter assenbly located within the aseptic core containing 2 MIlipore

M1 1ipakO O.C@mpbhediur apor e0 flurctioa i N seri Guantint pera St Reflte Qualiey vi ng
vessel . |The integrity of| the product sterillizsng Batéh er § wastdn@ai@d for
pressurg and fTow pre- and post-filtration using Isopropyl Vater
(I1PA)/Vgter CHRM6NI40%N A&RchvBShMBhIdAG SOlluti onyosThe mi ni mumpsggsur e hol d
value wgs 10 psi prior topflhitsati on, and|the maximumfllowis 1.3 nl/jm n at
12 psi gfter fiftration.| The sterile-fittered fornmulated bulk solution was
sanpl ed |for Qpodiggbi NO, | B&igidkng appearance, aggay, density,ygpd pH.
Aseptic |[Filling of Vials| for Dr ug Product [[ 00482] Aseptig filling and
stopperifng of the steritle vials occurred ynder Crass 100 conditions using
an aut omef £ ?HTOEHI(LAda!agl | jigdjudah@fess control ssimngtuded [def i Rgdeprei ght
checks gf vials to verlfy accurate fill volume throughout the filling
oper at i gm. {00483t mrediatety fottow ng fiffting of eactr|vial, a steri|e
| yophi | i zatTom stopper was
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partially seated in the vial and each tray of filled vials was noved to the
| oading area for the |yophilizer within the O ass 100 aseptic area. Trays
wer e i mmewoanel/op9izeaded onto precool ed shelves in the | yophiskeizmuicso
Lyophilization WD 2012/ 009336PCT/ US2011/ 043680 [ 00484] Vi al s cont ai ni ng
conposi tions were lyophilized under aseptic conditions ysing a
pr epr ogrlammed Niegshi | | zat Peeeseygigent and sumrary ofV/4he | yqphi | N#E on cycl e
process |and control s is ppevirEeshess faatdle |19. Tabl e 19: |Lyophilizati oh
Pr ocess a_n_d_Q)_n_t_LoJ_s_IALonHﬁ?qdiSPﬁﬁf‘r Program $egnents Procegs Set Points
Controlg Limts 1-4: Chanber |oading and fireezing Load vials into chanber
Ranp shel fWetenoelactiend doltacessng 22483 C Shel f t dpdgat ure: 0 USP/EPShel
tenmperatiure: -40 C Product thernbcouples: [<-40 C5: Hold Hold at
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EXAMPLE 16: Preparation of Lyophilate

Preparation of Compounding Solution
[00477] Following preparation and sterilization of components (stoppers and vials) of
equipment needed, all processing equipment was inspected to assure it was free from residual
rinse water. Vessel 1, a 20 gallon, jacketed, stainless steel vessel, was purged with nitrogen
NF/EP. The required amount of tert-butyl alcohol was added to Vessel 1. The temperature of
the tert-butyl alcohol and compounding vessel were adjusted to 28 to 32°C in advance to
maintain this raw material as a free-flowing liquid. Following the addition of tert-butyl
alcohol and initiation of mixing, the required amount of water for injection (WFI) was added
and the solution was mixed to completeness for 10 £+ 2 minutes, to result in a final
compounding solution of 56 L. A portion (25%) of the compounding solution was
transferred to a second, smaller, jacketed, stainless steel vessel (Vessel 2) for use in
subsequent compounding steps. Both vessels were temperature controlled at 28 to 32°C, and
Vessel 1 was maintained with a nitrogen NF/EP overlay.

Preparation of Formulated Bulk Solution
[00478] Compound I solid form drug substance was weighed in an isolator and then
transferred directly to the compounding solution tank (Vessel 1) by way of a single-use,
disposable isolator transfer bag, to form a drug substance solution. The transfer bag was
rinsed 3 times with a portion of the compounding solution from Vessel 2 and each rinse was
added to the compounding solution tank.
[00479] The drug substance solution was mixed for 30 = 5 minutes at 28 to 32°C.
Following dissolution of amorphous Compound I, the specified amount of povidone, USP,
was added to the compounding vessel. The weighing container was rinsed once with a
portion of the compounding solution and the rinse was transferred to the compounding tank

that was mixed for 20 £ 5 minutes at 28 to 32°C to dissolve the povidone.
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tank was sealed, and the temperature was maintained at 28 to 32°C until sterile filtration.

Sterile Filtration of Formulated Bulk Solution
[00481] The compounding tank containing the formulated bulk solution was moved from
the Class 100,000 compounding suite to an anteroom adjacent to the Class 10,000 filling
suite. The formulated bulk solution was transferred via a 3/8” stainless-steel braided Teflon®
hose passed through a port in the wall of the sterile filling suite to the filling suite by over
pressurization with sterile nitrogen, NF/EP. The formulated bulk solution was first clarified
through a Millipore Opticap® filter (0.22 pm Durapore® membrane) and then was sterilized
by filtration through a filter assembly located within the aseptic core containing 2 Millipore
Millipak® 0.22 um Durapore® filters in series, into a sterile receiving vessel. The integrity
of the product sterilizing filters was tested for pressure and flow pre- and post-filtration using
Isopropyl Water (IPA)/Water (60% / 40%) as the wetting solution. The minimum pressure
hold value was 10 psi prior to filtration, and the maximum flow is 1.3 mL/min at 12 psi after
filtration. The sterile-filtered formulated bulk solution was sampled for QC testing, including
appearance, assay, density, and pH.

Aseptic Filling of Vials for Drug Product
[00482] Aseptic filling and stoppering of the sterile vials occurred under Class 100
conditions using an automated TL filling line. Process controls included defined weight
checks of vials to verify accurate fill volume throughout the filling operation.
[00483] Immediately following filling of each vial, a sterile lyophilization stopper was
partially seated in the vial and each tray of filled vials was moved to the loading area for the
lyophilizer within the Class 100 aseptic area. Trays were immediately loaded onto precooled
shelves in the lyophilizer.

Lyophilization
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[00485] In one embodiment, an additional step after the secondary drying following step
11 (Table 19) includes drying the vials at the temperature of 50°C up to 24 hours at the
pressure of 50 um Hg. In another embodiment, an additional step includes drying the vials at
the temperature of 50°C up to 48 hours at the pressure of 50 um Hg.

[00486] In another embodiment, an additional step after the secondary drying following
step 11 (Table 19) includes drying the vials at the temperature of 60°C up to 3 hours at the
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[00491] Those skilled in the art will recognize, or be able to ascertain using no more than

routine experimentation, many equivalents to the specific embodiments of the disclosure,
described herein. The scope of the present disclosure is not intended to be limited to the
above Description, but rather is as set forth in the appended claims.

[00492] In the claims articles such as “a,” “an,” and “the” may mean one or more than
one unless indicated to the contrary or otherwise evident from the context. Claims or
descriptions that include “or” between one or more members of a group are considered
satisfied if one, more than one, or all of the group members are present in, employed in, or
otherwise relevant to a given product or process unless indicated to the contrary or otherwise

evident from the context. The disclosure includes embodiments in which exactly one
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8. Crystalline FormK of romdepsin. 9. Crystalline FormL of rom depsin.
10. Crystalline Form N of rom depsin. 11. A conposition, conprising

rom depsiwoQ 204202336 substantially all of the rom depsi nPC3/Usouin phises. 12.
The conposition of claim 11, wherein the conposition has an XRPD pattern
substantially simlar to Figure 7(a). 13. The conposition of claim1l,
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[00493] Where elements are presented as lists, e.g., in Markush group format, it is to be
understood that each subgroup of the elements is also disclosed, and any element(s) can be
removed from the group. It should it be understood that, in general, where the disclosure, or
aspects of the disclosure, is/are referred to as comprising particular elements, features, ezc.,
certain embodiments of the disclosure or aspects of the disclosure consist, or consist
essentially of, such elements, features, etc. For purposes of simplicity those embodiments
have not been specifically set forth in haec verba herein. It is noted that the term
“comprising” is intended to be open and permits the inclusion of additional elements or steps.
[00494] Where ranges are given, endpoints are included. Furthermore, it is to be
understood that unless otherwise indicated or otherwise evident from the context and
understanding of one of skill in the art, values that are expressed as ranges can assume any
specific value or subrange within the stated ranges in different embodiments of the
disclosure, to the tenth of the unit of the lower limit of the range, unless the context clearly
dictates otherwise.
[00495] In addition, it is to be understood that any particular embodiment of the present
disclosure that falls within the prior art may be explicitly excluded from any one or more of
the claims. Since such embodiments are deemed to be known to one of skill in the art, they
may be excluded even if the exclusion is not set forth explicitly herein. Any particular
embodiment of the compositions of the disclosure (e.g., any targeting moiety, any disease,
disorder, and/or condition, any linking agent, any method of administration, any therapeutic
application, efc.) can be excluded from any one or more claims, for any reason, whether or
not related to the existence of prior art.
[00496] Publications discussed above and throughout the text are provided solely for

their disclosure prior to the filing date of the present application. Nothing herein is to be
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construed as an admission that the inventors are not entitled to antedate such disclosure by

virtue of prior disclosure.
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CLAIMS

1. Crystalline Form C of romidepsin.
2. Crystalline Form D of romidepsin.
3. Crystalline Form E of romidepsin.
4. Crystalline Form F of romidepsin.
5. Crystalline Form H of romidepsin.
6. Crystalline Form I of romidepsin.
7. Crystalline Form J of romidepsin.
8. Crystalline Form K of romidepsin.
9. Crystalline Form L of romidepsin.

10. Crystalline Form N of romidepsin.

11. A composition, comprising romidepsin, wherein substantially all of the romidepsin is
amorphous.
12.  The composition of claim 11, wherein the composition has an XRPD pattern

substantially similar to Figure 7(a).

13.  The composition of claim 11, wherein the amorphous romidepsin is obtained from a

water/dichloromethane mixture, or an isopropanol-trifluoroethanol/methanol mixture.

14. A composition, comprising amorphous romidepsin and povidone.
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15.  The composition of claim 14, wherein the povidone is povidone USP.
16.  The composition of claim 14, wherein the povidone is povidone EP.
17.  The composition of any one of claim 14 to 16, wherein the ratio of amorphous

romidepsin to povidone is about 1 : 2.

18. A method of treating a hematological disorder comporising administering to a subject

the composition of claim 17.

19.  The method of claim 18, wherein the hematological disorder is peripheral T cell

lymphoma (PTCL).

20.  The method of claim 18, wherein the hematological disorder is cutaneous T cell

lymphoma (CTCL).
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