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[0001] This invention relates to crystalline fornms or

pol ymor phs of N-hydroxy-3-[4-[[[2-(2-

met hyl -1 Hi ndol - 3-yl ) et hyl ] pami no] net hyl ] phenyl ] - 2E- 2-p
ropenam de, as well as to nethods of neking the sane,
pharnaeceutical conpositions conprising the same and
nmet hods of treatnent using the sane. Rel ated
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crystallize in nore than one crystal nodification can
have a profound effect on the physicocheni cal
~ properties, shel fBlaclggrpuﬁdloﬂthd Intvgntuimr mul ati on
properties, and processing properties of a drug. In

) ddition, the action of a drug can be affected by the
_sﬁ‘él\s,@mﬁeld m of the drug nolecule. Different -
pol ynor phs can have different rates of uptake in the

[0001]b e} inVe@dich @Qat'é@td &‘t{)ﬁmhﬁé fdHng e poly il STN- y&bxyst[x [H2 -(2-

han desired. In extrenme cases, an undesired pol ﬁ;@
methybéH-led@lrﬁ shefhyljamine]nesthylivhenyd-2Er2-prepenastida.ras vatiasip methods

hic form dunin uf act
of malffe HESHB, hstRpRufi Aol i e SR hgr hod of
treatmp@t wéfHprthbkne. then, gives a decided advantage in
bri ngi ng new drugs to the marketplace. First and
clate ore{;mst predi cting any possible polynorphs for a.

R——erﬁw%&éﬁ.can be used to diminish the possibility

of contam nation during a drug' s manufacture or

[0002F PBlyRSEpIYm Aehsies BRleXFRMBOLLmMbR tHEn ofeddrysthiStiuCtufdd Cdsubstance.
cont'am nation can have |ife-threatening” consequences

This apility ofmechemieal sulstanse &0 ¢1ystallige anmord thare aoeryplal lynéuﬁpailon can
~ have a&rﬁw@? n'g{#{ d’&%ﬁur X 1c\%nhqné1cﬂ Cp\l\g% ?éhe?fv l‘f‘fn % ﬂgr L0 nnPlatlon

propeities; agd pseS¥ing prepereivs off ¥driug) If additia, tlgﬁichbﬁ ofig Brug can be
' anot her round of testing to obtai.n apProvaI for th

affectqdehy the palypsophizm o8 thsriug molrshls: N PRIYRIRTRYS Fan bipve different
rates of uptikE H 6= bBAF 1RGSR B/16wkorIRERer ‘B?q?@g‘icﬁlal:t‘?\yiﬁ' than desired. In

extreme cases, an undesired polymorph can even show toxicity. The occurrence of an

unknown polymorphic form during manufacture can have an enormous impact.

[0003] Understanding and controlling polymorphism, then, gives a decided advantage in
bﬁnging new drugs to the marketplace. First and foremost, predicting any possible _
polymorphs for a drug product can be used to diminish the possibility of contamination during
a drug’s manufacture or storage by other polymorphic forms. Failure to catch contamination
-can have hfe-threatemng consequences in some cases. Crystallizing an unintended
polymorph during manufacture can mean weeks or even months of production downtlme
while scientists »ﬁnd and correct the cause of the new crystal form or go through another round

of testing to obtain approval for the new form.



researchers to nmaxi m ze the desired properties of a
conpound such as solubility, fornulation properties,
w@e@crsEicng properties, and shelf |ife. Under seemusg7/070561

these factors early in- the devel opment of a new drug
may nmean a nore active, % stable, or nore cheaply
manuf actured drug. [0005] The conpound

N- hydr oxy-3-[4-[[[2-(2-net hyl -1 Hi ndol -

[0004], |S)engi/ p]i@ﬁtnm]mgwh}qh]cpmwrpctggs arqqpqsp)bhamsdme cases allows

er nat.i vel

researée }ﬂ mﬁmlﬁe xifz dgmg%l)pr%;zehie[s ar?8HpﬂB’§(ﬁ§}i°P aaﬁ%lﬁpllh)ty afwlatlon
propeti2f] g6gestiag ptdpertieo) aid! shelf lifs. Pded@stdind@dsd fAct¥ early in the

02/ 22577. Valuable phar macol ogi cal properties are _
development pig B dpig HAY MEaR P GLARE activig ore stableyor ore shegplyf or
manu Eﬁp}ﬁ as a histone deacetyl ase inhibitor useful. in

er apy $or di. seases which respond to inhibition of
hi st one deacetyl ase activity. Know edge of the
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because the failure’to utilize ‘a singl ol ynor phi c
formduring clinical or stability st’dles may result
in the exact dosage form bejng Qr stH i ed not
‘ . : 2 ce chosen,
it ig mrtant thaH a po ph|c forﬁfcan be
' & gfmi n unchanged for (D

reproa ) :
pr ol ong e periods in the dosage f orm devel oped.
It is al sg—desirable to have a process for produci ng

N-hydroxyH3-[ 2 [[[ 2- ( 2-
nmet hyl -1 Hi ndol - 3-yl ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- p
as deselppslia iV 0d)2/22 577 g ¥ apuabletphashavobgidabpopesies ar afibuted to this

i t uce undesired toxicolo
compyFREf. i Ses i B LSt 53 el censry bR iter wisfin
therap®!fbr dibeadés \Wﬁﬁﬁ ké% Sn&{o}iﬁﬁiﬁitldﬂllﬂ'hiﬁ&ﬁtdeg&gylgge activity.. Knowledge
hydr ox [2-(2-methyl -1 H i ndol i, ]am n

of the gpiFpRII EIeERbiC bR @N@wdwéménw[ép “Gemb)-WvindoL > |
yl)ethﬁi%ﬂ@b@h%ﬂil%plgﬁﬁli\%Egiig%p%ﬁ%{ng 18 usgi(“)u]; ];:é{hg;gltevecloﬁ/ erﬁ of a suitable

dosage\llfdmr;] Eex;ayse_:’%t:h[a 4‘?1[1{& fﬁr ﬁt]iirm;fﬁtsmgle gdélyllgﬁfjmic Brm dugng clinical or
Lyl et an ng pheny - 2- propenanj de

Stabﬂl{yr%vfiaeg %‘lrl Y sespl tbtémiswxe% Hogage ﬁj?@bb?le@ usgdcgrSiudiedgot being
compaBE Edkd IneIBt t%%@fiiep r OR&ESGhoSA it irﬁ}f)%an?thgt a p&lpﬂioﬁﬁn@fonn can

sol vent system duration of crysta zat1 on,
be reproducibly prepared and remain unchanged for prolonged time periods in the dosage

form developed. It is also desirable to have a process for producing N-hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3-yl)ethy1]amino]methyl]phenyl]42E-2-propenamide in high purity since the

presence of impurities may produce undesired toxicological effects.

[0006] WO 02/22577 provides no information at all about possible crystal modiﬁcations of
N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2- |
propenamide. It has now surprisingly been found that the different crystal modifications
(novel polymorphic forms of N—hydroxy-3-[4-[[[2-(2-met_hyl—1H-indol¥3-
yDethylJamino]methyl]phenyl)-2E-2-propenamide) characterized below can be prepared by |



Sunmary of the Invention [0007] The present invention
is directed to substantially pure crystalline forns of
woRGwydsoxy - 3-[4-[[[2-(2- et hyl - PCT/US2007/070561
- 1Hi ndol - 3-yl ) et hyl ] ami no] net hyl ] phenyl ] - 2E- 2- pr openam
ide free base and substanti.glly pure crystalline forns
of salts of N hydroxy-3-[4-[[[2-(2- methyI-IH-lndoI
) ) et hyl ] am no] et hy@J phenyl ] - 2E- 2- pr openami de.
choicg Qfé{%?la Kheelegiedeproresa cordifionst ber, cuqnpeof sdiveng system, duration of

crystaHL}Q{ Ggutical conpositions conprising: (a) a
rarieutl cally effective amount of a substantially

pure crystalline form of :

N-hydroxy-3-[4-[[[ 2-net hyl -L H i ndol -3-yl)ethyl]am n

o] net hyl | pheny! ] - 2%‘@—%‘3&&%&?—@@2@% base or salt .

t hereof of the present invention; and (b) at |east one

- [0007p e pessenttineatiby ivdiepidab Is@bs@aamause pure@iry s¢fhhe fo‘ﬁ%B bf Nehydroxy-

3 - Eiteshy it indabondlecon ety TahenAtiod-npatpimide free base
and subSBRANSHEO ¢ n;gE'tanﬁJa fl%{.] Hafid o @q’é{gf&p{%@ il gf‘ Sihyl-1H-indol-

act|V|ty conprising the step
3-yDethyHpwirtolinathyHphenyt]-2His2 tpropenatident a t her apeutical |y
effective anount of a subst antially pure crystalline
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x-ray powder diffraction patterns for forms A and HA

[0009]f Ghe ptesentahweation adldo directed to a method of treatm%a dls)ease hwlllii:h
et hy

L R o G T,
toa squ’e@ﬁi%rHeedl BY&ith 't&&iﬂ&@&aleraﬁis ?Eﬁly%f?@n@ﬁaﬁﬂﬁt Jth %thstantlally

powder diffraction patter
pure crysiallingrform of Nelryalroxys3d4-[[§2-(2-methyl- 1H-1ndol 3-

y l)e‘fh}h!hm'A ?Wgﬂph }[nie%ﬁ )}I(-lirBR%t{?w ﬁie ége éass OF, ﬁh%eagof the present

inventiacor di ng to the présent invention.

Brief Description of the Drawings

[0010] Figure 1 shows the x-ray powder diffraction patterns for forms A, B, C, Ha and Hp of
N-hydroxy-3 -[4-[[[2-(2-methyl-1H-indol- 3-y1)ethyl]ammo]methyl]phenyl] 2E-2-

propenamide free base accordmg to the present invention.

[0011] Figure 2 shows the xéray powder diffraction patterns for forms A and H, for the
maleate salt of N-hydrdxy-3-[4-[[[2-(2-methyl—1H-indol—3-yl)ethyl]amino]methyl]phényl]-

2E-2-propenamide according to the present invention.



[0013] Figure 4 shows the x-ray powder diffraction
patterns for forns A and B of the nesylate
w(@ pwvhagtesul f onate) salt of PCT/US2007/070561
N hydr oxy-3-[4-[[[2-(2-methyl - | Hindol - 3- '
yl)ethyl]an1no]nethyl]phenyu]-ZE-Z propenar ni de
accordi ng to the present invention. [0014] Figure 5
hows the x-ray powder diffraction patterns for fornms
[0012}\ Eigige gAh@Ws theex-ray gpossider dléﬂ'ractlon patterns for forms A, B and C for the

| - | -3-yl)ethyl]am-
heml_&%%ﬁa@é/%gt llr% §'13L[é é&@e Hlaw;’é‘ﬂg cor diynZg t oyt ]he :
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pomder diffraction patterns for forns - P

ate salt
10013} et § 4 sB3YS e puray poyendifitaction pptemn fosiforms A ped Byfjtben
mesylhte Qﬁl@ﬁfaﬁ?’%fgﬂ??%éﬁlt “of %Ehgr]reiif @333@({8 I{i‘&ﬁﬁfﬁ# Jillo g- _the

pr esent hows
yl)ethﬂmr)]mthylﬂﬂmyMprptcmemmﬁe tacdoading tohthe @r@eﬂt 1hl9er@1fon
the hem -fumarate salt of
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salt of bk - [[2NQ-REBSE - 1hw@0§19&9y1]&199é]?&et1@1§%§%1f E2- o

shows the x-ray powder diffraction patterns ¥

propenanyfieiaesardine fobe RessFRinYANEOR Al t o
of N- hydroxy-3-[4-[[[2-(2-nethyl -1 Hindol - 3- yI)ethyI]am

[0015] PRIuREE BYdv PRE RYhY pﬁ@g 21 a%ﬁ&ﬁ‘g%: 1%9?‘%{[%@{‘3; t§?;,eofthe

present |1 nventl on:

benzommléﬂf Nibfyfrasgyt3- b«h[[bzatz-meﬂgl-ﬂ Hnnﬂ@lnml)é’thyl%mnsﬁn@cﬁﬁ]ﬁ%nyll

hos te s
2E-2- H%ﬁ’%en&% 21“% ‘f’[tge l(’rfs‘?Péf‘}YﬁPﬂ?% i ndol - 3-
I)ethyl]an1no]nethyl]phenyl] 2E- 2- propenam de -
[0016]aE[gnr@I’V m@wme Reappewestdiffeast paems B0%Hns A, 9}151}‘%1 ﬁ,@ of the

e e sl o 08%“;@;%&;&2;;%;; o Bat erns o ore
YI)eth)l)LaBﬁg‘BﬂoE| 33 Mh)é %)EILEE] am{{'kh cfrqq%%tol t?e present invention.

E- 2- propenanm de according to the pr esent i nventi on.
[001 7][ bepr 8 mog‘@rtbe 1¥ay powdertdiffragtiorayateesdor forink fAr @it $ 06f the hemi-

malate%_g&to LN Xxg/c{r %??-Fﬁ%—%% %@?ﬁﬁ 1ndoP ?—y hfyﬂtclr%mso?rlnteth())'l]phenyl] 2E-

2-pmpaﬂrmldela&coadmg Yethbyrdsant inadnash hy| ] phenyl ] - 2E-
2-propenani de according to the present :
001 Fvent %n [0021] Figure 12 shows the x-ray povvder
[0018] Figpret$hous thedwar pawdes diffigetion prttems fayfoamsl AbiBacSs articH, of

the ph&%H&té ?égﬁ@f N_ﬁ{yﬁ (??[%[4(3@[2 m(:*zt ﬁle hy} 'I_II_-I-lng% 13-3.

yl)ethyl]ammo]methyl]phenyl]-ZE 2-pr0penam1de according to the present invention.

[0019] Figure 10 shows the x-ray powder diffraction patterns for forms A and S, of the
propionate salt of N-hydroxy-3 -[4-[[[2-(2-methyl-1H-indol- -3-yhethyllamino]methyl]phenyl]- - |

2E-2-propenamide according to the present invention.

[0020] Figure 11 shows the x-ray powder diffraction patterns for forms A and S of the
sulfate salt of N—hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl]amino]methyl]phenyl]—ZE-

2-propenamide according to the present invention.



yl) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de
according to the present invention. [0022] Figures -
wa3wy/143B and 13C show the x-ray powder diffraRCT/U82007/070561
patterns for forns A HAand SA, respectively, of the
DL-l actate salt of
N-hydroxy-3-[4-[[[ 2- ( 2- methyl | Hindol - 3-
&)et hyl ] am no] et hyl ] phenyl ] - 2E- 2- pr openami de :
[0021ﬁ agreil A ghews thhei-qay egwder diffrestion pmer{lmz Brdsi AYUB, S5, zibﬂ[HA of

e Sl SO R B BT, b BRGSO
ynethyl\?ﬁ???})mx;tﬁ%u?hfﬁ%{] [2;_3 ?Z grorlr)g??]n;lld? lalcilc_olr%lélg It? %h_e present 1nvef1t10n‘
l°022¥>é’31%}1r?%@%§§n§?4:§5. st b glmﬁg‘g\;ﬁ@qr%{)agtgg;;;ﬂ%?ns for forms A,
Ha an&JSQYfé d;%iiv@igy/ é‘ftﬁ%bri.] 1g§t1a§‘§]‘ai%mylﬁdr%;<evn 412 (3ymethyl-1H-indol-3-

yl)ethplﬂammnhrntﬂyﬂ]@enﬁ] RE&EsB prpondmeide bt wirdiag td thetpi’é%eﬁlqn%ntlon
- pol ynorphic forns A B, C HA and HB. These "crystal

I"”BFW i rf%ﬁtaw s 135 How &35?%? p ?{'@grf%%yn patigany mtheeqnhxdrous L-
lactatemdd| D-@&taté Sdltsi ﬁ%ﬁcﬁbﬁ?%ﬁ@lhydﬂ&&-%'-@ éfz' Lt Iﬁéthw -{f-indol-3-

respect to thei r -ray powder diffraction patterns,
yDethylfapaine saqthytinhgny! JrﬂE ~ph@prsesaidé-net i ¢ properti es, and
t hernodynam c stability. For purposes of this

invention, various hydrate and sol vate forrrs are
i ncl uded in theD cri hventibor ns". The

crystalline forms of N-hydroxy 3-[4-

i00241J[ ,E\L%;cggxﬁg@ﬁgz-'(gf&%lﬁﬂl I flol- Sl rﬁémﬁfhé(ﬁgﬁ{)nyﬁ”éﬁ 2

propenanuémfre@hasle sanlbé obtaimdd i the Glbaél B%érﬁlﬁd fbﬂnstﬁeBXC JRY and Hp.
dlffract;on patterns ~shown in gure 1.
These | %fé!%tsqm Ifigatonsh (e pplymagghie rn%S) @@lm@vh(shM/ ‘orystalline

form(s'():’f 32 {ﬁ%qelfl‘l:}]sz\k’hybeo&é%& intEREhTRNIE hgll%ﬁﬁ ¥ kn }espect to their x-ray

- powderdiffreetipnypagefnd; Igl{ymqulﬁmreal lapd phdﬁnaadaheta:ptbfp@ﬁéw la%lcam n

oGt RIS st b S
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are 1nc|ll[d'eﬂ@rﬁ ﬂit@ sg?léﬁ %ﬂr ?a@in ??’K@ (fe(gg{segggff: %ﬁ é%o?xtméhw hy8Q%-3-[4

[[[2 (ZC‘F%YIaI HlelfUlmhﬂmmmh)ﬂhﬂlenﬁ] 2E-Jpprepemimid¢ f6@bdse to

nvent i on
R A T —
patterns{KRED) xhovén [mFigfufe2- ( 2- met. hyI -l H ndpl

[0025] As used herein, the terms “isolated” and/or “substantially pure” mean more than 50% '
of the crystalline N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol- 3-yl)ethyl]ammo]methyl]phenyl]-
2E- 2-propenam1de or salt thereof is present in one of the forms described herein and

- preferably at least 70%, more preferably at least 80%, and most preferably at least 90% of one

of the crystalline forms described herein is present.

[0026] The first embodiment of the present invention is directed to a substantially pure
polymorphic form A of N~hydfoxy-3-[4-[[[2-(2-methyl-1H-indol-3-' :
yDethyl]amino]methyl]phenyl]-2E-2-propenamide free base. The x-ray powder diffraction



yl) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openar ni de free
base. The x-ray powder diffractionpattern thereof

WG b4t | east two, nore preferably at | east POUDS20aTI070561.
nost preferably all, maxim selected from7.9, 9.2,
12.5, 15.2, 18.4, 194 19..%. 19.8, 27.7 and 28.7
(2Qdegrees). A particularly preferred enbodi nent is
directed to a substantiall ure mor phic form A of

patternthegent shgwsatlaast pyo mare m%ry Lyl amlcra f i, 3ng injost prgfefabiy all,
. e
i R AORORY ol 2155 ARSI 95,1558 50503 9130

A parﬁm:lrl)epthfunmkiﬂmiodrmm hsudmmtbﬂ to/a tstibdtamiallf bfe golyth&phic form A of
nt er medi at e water conten _

N-hyqr P ey i imlob 3. e bamsemsthilahes #E or m

f
popegp BB b DAY AL B O o L ety o
ethanQirw,a;cr hwiong Withd0® Waser contedt (BtOHEHgOEE0: 1)i ditterhedidto Watkr |

L | ess 7% at -H OOC.
°°ntefftgg§(’z']‘ HERE- 2015l TebtipoRss ot of gqrgg@ 0d forneHs (6
monoh)‘&irﬁib o€ gdrﬁldA} chﬂ'zﬁN ks grﬁﬁglb %ie itl(?]’t elﬂﬁahﬁl P%day BRaR me?tu{go&'@ e onset
aroum} I ;mérl%ox b]dmmﬂsyq@n@myno}m E3¢Corlopse nadrsgag (Ir(féb) is less -
wd di ff tion pattern thereof -
' thanﬂbﬁgag”a-qaef éa;?yt\% ?rrr)reI pre?grlabl ypat | east four, and

nost preferably all, maxim selected from.10. 6, 12. 1,
[0027] The secbad mbbBintent dHth préséntdnvedion is directed t83. sﬂbst&{haﬂy pure

t I I
poly @ity iR 8@%%%5@@? (Govbiyibtadehbst ant 1al 1y
yl)ethﬂ%ﬁnflgi;é;/tﬂglﬂlﬁhﬁ 57 %#Sﬁal%/ld? frlgf Ib%sgolThg x-ray powder diffraction

'patterrythﬁeqorﬁ shqvemat heslsieon wiokp brsfigrhlily 2Ele@st ;rompmnm:tq)réfmbly all,

SRS AIRHDE 1o 8 B84, ST AU AHE 5y o o

25.5 andﬂhd 20 dedrédsNgA Hartisubirhrd@hed elln%lhhﬁn{ RYretibdo Qséb'é%htlall
16%(; ﬂr@oozm '?'ir?et t hi '?3) enbodi nent of the present y

pure pp Pl forms B of Nobydsepcy-3-[4- [H2#3mathylaiH-indeliBe.
yl)eth)ﬁgdny H@fnﬂéﬂ'}ﬂ];{hﬁﬁﬂ %Oj Erog‘eanawlfie FrﬁE bas& & sléown in Figure 1.
Anhyd}b‘)seﬁ)ny 1B imndsobibieinthat ]eﬂnlamﬂyhﬂon&ﬁaﬁng} rlupseﬁmﬁ?ﬁas vﬁfhf%ﬂt melting at
di.f tion pattern ereo _
a“’““‘iom L%ésalgfaytpg%mﬁé‘raéllﬁﬁé?gr Iagl ypat | east four, and.
nost preferably all, maxim selected from8.5, 9. 7 :
[0028]1 Thé thifiZentbodimeri .of il’i_b presehbintentibf-id dird@efio als%béltantgﬂ}y‘bure

polymorph15c fognzl Cgof N-hydroxy-3-[4-[[[2-(2-methyl-1H- indol-3-
ylethyl]Jamino]methyl]phenyl]-2E-2-propenamide free base. The x- -ray powder diffraction
pattern thereof shows at least two, more preferably at least four, and most preferably all,
maxima selected from 8.5, 9.7, 11.6, 12.8,13.6,15.1, 16.1, 17.1, 18.2, 19.4, 20.4, 21.5, 22.9,
23.4,24.5,25.5,29.9 and 30.5 (26 degrees). A particularly preferred embodiment is directed
to a substantially pure polymorphic form C of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethy'l]amino]methyl]phenyl]-2E-2-p_ropenamide free base as shown in Figure 1. Form H,
can be complétely dehydrated to convert to anhydrous form C, which can rehydrate back to

form Ha upon storage at ambient conditions. Anhydrous form C is soluble in hot ethanol-



23.4, 24.5, 25.5, 29.9 and 30.5 (2Qdegrees). A

particularly preferred enbodinent is directed to a -
w@amstiaaTié al |y pure pol ynor phic form C of PCT/US2007/070561
- N-hydroxy-3-[4-[[[2-(2-nethyl -1 Hindol - 3-

yl) et hyl ] am no] net hyl ] phenyl] - 2E- 2- pr openam de free

base as shown in Figure 1. Form HA can be conpletely
dehydrated to convert to anhydrous formC, which can -
water ﬂéh%}/!m; apen beating: i nfelts withalepompedidorag eraindad#9P@nLOD is less than

0 bdi ons. Anhydrous form C is soluble in hot
09/0%?‘]?@%1 wat er m xture; upon heating, it nelts with

deconposition at around 149C. LOD is less than 0. 9% at

- [0029] Ahe for@D&Aodtment sfukié Presunib alie st is Airet R 1 R Btially pure
i nyention is directed to a substantially pure _
polymﬁm\i'%%]:@ﬁl—'i@ of Nrimdrgayr3-[4-[[[2-(2-methyl-1H-indol-3- ' _
- - - - i Olr= 3- : . .
et B oE T PrafEhohe SR HRGT ey mgpprifiraction
~ patteriptheeeof Shevsatieast tyoterre piefdratdg tat lglast e [ﬁidTmbﬁt r€fefably aolll,

.- Sho t. |l e noy e, pr a at least four, an
mainf QiR ronk 2o 45113 ol B 3k U s anio, 200331 5,220, 225
22.7, 333,84.2,444, 246, 77.0,28. Band1%. N Rarti

. 2%5 37 0 ;zg lgand ) ﬁezel‘ﬁg%?s)% A éa’am%@_méy p%é‘?x{ed |

22.0, 22.3, "23.3, 242, 24 ,
embodigntis digeqtod tpeasubstantially mue polymiospHic fqymetfi g of Wehydroxy-3-[4-[[[2-

(2-me€1gF§f/fél-)igg }-36913%% #ﬁ%&Bgfm%ﬂip&\%gﬁibg%-hﬁo%%@%% ‘ia‘ree base as shown‘
in Figi@r2-1refobml HA isktheneloholi3dydtd et foyh janHRak Wiy (B0reRyd ]='5|2;|§br 3:1)

d 2- erﬁgﬁnaﬁi de free base as shown in Figure 1. FormkF
produges Torms Hyy, F8FY dactompistely cehydrates pragheanvirts tor fofrmt@ihdep @acuum
BarhbRht RinpbraRid 04 ' R SE!
ovenaSRon Sk 5 L OMERLBELE IO SHIRLE s, porore
at ambigrs cenditionsnforatty ks afelatively high deepmptr)r%ﬁ&@ttﬁipﬁrature of 150°C. It
N te. . t i ent
o st R s B SRR 5 g S04 momL, and bt
solubililg 40 UP fichi @Fark EEIPRMA (UPSroRf 1.3 XWnLih eltansl, hgHbt Y2.3 mg/mL in
~ hygroscopi ¢, has poor solubility in water, -
- methangl anprex miteng/my. brethyhpcetate).ah@Dbeft4. 8% coutsponts toymomohydrate.
common organi ¢ solvents (approx. 1.5 ng/nL in ethanol,

[003012RE it eﬁrb%d?g?{nffkfggg gfe’sg&gﬁ}?énﬁoﬁ‘ E’s"&if’e’éggﬁ? g s Msialty) pure

ethyl "acet at correspon
polymemphisifpun dscof N-09&0ky-BHd-[{[2f @ mehplotilikdyl-30f t he
esent inyention is directed to a substantially pure |
ety eSS st PRl 2l 2cAroReagiicotige Busp.a The fray powdasidifaction
patternl thereBf$Howd at least two, more preferably at least fi
_yl)ethyl]am no] et hyl | ppﬁgr?i/al ]X%E?azs- porug,pagﬁénrﬁsagreft‘?r%%ly all,
maximg selected fromy8.pa%:5 di.3dil 69y BETi 8,081 @91, 1Nér2od, 21.4 and
f L.y .at | t . d
27.4 (%Fﬁ?ﬁgt.e Af%glﬁglgﬂ? Pr’erfrgr{eed eorﬁb%dlel{lgnq 13’ dl?ectedetgsé su s()tgrgtlall?(%me
polymorphic form Hg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3- :
yDethylJamino]methyl]phenyl]-2E-2-propenamide free base as shown in Figure 1. Form Hp
is the monohydrate of Form A. Upon heating, it starts decomposing at around 115°C. LOD

of around 5.0% corresponds to monohydrate.

[0031] In addition, various isolated salt forms of N-hydfoxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yhethyl]lamino]methyl]phenyl]-2E-2-propenamide also have been shown to exhibit

polymorphism. For example, each of the maleate, hemi-tartarate, mesylate, acetate, benzoate,



maxi na selected from8.0, 9.5, 10.2, 14.3, 16.9, 17.7,
18.4, 18.7, 19.1, 19.4, 21.2, 21.4 and 27.4 .
W@ 2@Qdegi7ees) . A particularly preferred enbodi neeit/us2007/070561
directed to a substantially pure polynorphic form HB
of N-hydroxy-3-[4-[[[2-(2-mgthyl-IHindol-3- yl)ethyl]
am no] net hyl ] phenyl ] - 2E- 2- propenam de free base as ‘
.shown in Figure 1.-. FormHB is the m)nohy_drat‘e, of Form
hemi'%c?*‘“@ﬁtﬁnh%@amiﬂh@; thSpbtxta,rnrgplde@tmnu&aten@eﬁsmcmmdgg 1eﬁ:j€51te salts
; . 5. 0% respands t no rate.
exhib PO orBhiE 6iths0 ASHER HEGRE PRI c6ffeP 3 2ipgind prebared by the
reactidh bfyatr argynid a¢id-of bas-drdg Withyphathhdetfi@dily 3xceptable mineral or
yl ) et hyl ] am nol net hyl ] phenyl'] - 2E- 2- pr openam de al so
organ%a%ygf ‘Byet@%%ﬁﬁ%me pharBsagsuticallypanogptabls mineralsmorganimasids, or bases
are as3BEA iR TablRE | Bh SR o EN PAL AL ST P 2 4ahi and C.G.
acetate, benzoate, hem-fumarate, hem -Tl"at €, T
WermpHoeghat\BICA; Bpridn2002, pp. 838848, heni - succi nate and

| actate salts exhibit polynorphic fornms. As used
r.efe to a conmpound prepared by the

10032 FofbF's, prdt s fr e Sef ke 143 0 B KR pios shown in
FigurqrhaF orseAlldndd hod @ F6:aRE AbhRtaMaed @it G bR rsQfQﬂth@ﬁFngéattems -

base; suitable pharmaceutical |y acceptable mnerals
Showrbilnd:égﬂré 3adionms Hranddd; fo the megydatt salt e Liersedimhi the XRED patterns

wi igal Salts, P.H Stah]
showrl BHIEREH, Tonhl' A" PSR I0L iR acifRlisis oy scah it e kb5 pasgrms
shownForFigurd SaForiAAf 85 ahd'S;, ol tRebenzeak balt &fh t]EesE Btht XRPIS
XRPD patterns shown in Figure 2. Forms A and B and C
p attertfsoﬁlﬁof"ﬁén e ?'a? PEISA DB §-§‘? Hadamnthp bemifpmarntetshls C?fRBE[Been in the
DPgHtie : o T BRR r / B for e ., - .
.XRP rresylﬁ{asg govig?‘i{\plgg% ')t_;le seeﬁg’ P ?ﬁ?%’%&?‘?@%ﬁg}tﬂ‘b%@m -
the XREPD pattemeshdwrHofiguréd8aFdrSAAf 8, Sshd dtefortie phdbkphatcdalt can be

. ' XRP tterns shown in Figure 5. Forns
sen e S g 3 bt B s o i can e
seen in{RESXRID hatidHas SHOYNWMIniFigrt 90T Folns AQRAR , Aor t%:e%%gaté—?él{ &h be
the hem -fumarate salt can be seen In the - :

seen inythe }XdR pattrsiimstomnrin diguse 71. FommsA B Adig ashS{ for thdkemi-
tterns

: ] e_seen.in the. XRPD, p
a3 L 5L o SO e L 58 T Pt RSt an . o
the DIplhotalteas at secndn tIREXRPEpattbrnk BRowiRFipadlet €5 AS] 38h0wn
[ Forms A and SA for the propionate salt

Accorcﬁégg}gi)%l’éitgc&%l FRbedmenispbthenresephiaveniionrar 13Lir¢1:'teg;,1,|t]0ega(lloofl'1 these
_ I o ot
st 406 O8RS P SIS PPN o

indol-33y)¢thylJarhipo nesth@iphenyld2E-2-propenamide.

[0033] Form A of the nialeat'_e salt, the only 1:1 salt among dicarboxylic acid salt forming
agehts, upon heating, decomposé_s without melting at around 177°C. Its LOD is less than
0.2% at 150°C, and it is nonhygroscopic. The maleate salt has a good aquéous solubility of
2.6 mg/mlL and a good intrinsic dissolution. It shows high solubility in methanol and ethanol
and considerable solubility in other common organic solvents. Its x-ray powder diffraction
pattern shows at least two, more preferébly at least four, and most preferably all, maxima
selected from 6.9, 8.9, 9.3, 10.3, 13.7, 16.8, 17.8,19.6,20.7, 24.7, 25.4 and 27.7 (20 degrees).

- A particularly preferred erhbodimént is directed to a substantially pure polymorphic form A of



salt can be seen in the XRPD patterns shown in Figure
12. Forns A, HA and SA for the DL-lactate salt can be
w@e@n/144116 he XRPD patterns shown in Figures 13Pc1/BS2007/070561

Accordi ngly, additional enbodi nents of the present
invention are directed to egch of these substantially
pure pol ynorphic forns of the noted salts of

N- hydroxy-3-[4-[[[ 2-(2- rrethyI-IH| ndol -

the maeste palt of Nihodraxy}3vit-[{J2-| Bhethyl | HARd@kpr openani de

33].,.Fo mal eate, salt, the onlyllsalt
yheth ﬁ%ﬂ‘é‘]“lﬂ‘%‘é%wll cz%g% PEPsRamide s shown mddawie 2. upon
heati ng, deconposes wi thout nelting at around 177C.
[0034] tForh @D, ofthé ﬁ&&aﬁé"&%ﬁ Dhydarlof FrBCA, #th heatil élgcorg%oses without

nonhygroscopi c. The maleate salt has a goo
meltingt gigungd t1§0 &4 120@ igrgravnd 4% at H8Q. iltstxriap powder diffraction pattem

 shon RS0, e bR B ROy B, Bt et
from bamr T4,9dl0s @75 12,41 8. X230y 2povnelen, 2§.§ hKdsd.2 e d&%&é&)’ nA

| east two, nore preferal at | east four,
particgJadY pistrTesh PRI i MESEo SaRBSERiNY o 191 9mo@hbs form H of
7, 24.7, 25.4
the ma-cle'cﬁe sal?oﬁﬂ-hé%ro?r?f @)-ﬁ[z 612 ?’?’%gﬁgr?‘%%

Yy preferred

'yl)eth)glﬁﬁ;m@phmhyl] rhedylj -éEt-bprdpenaﬂmﬂel hs stain ialHigurpar e
pol ynor phi o form A ofthe nal eate salt of

h | -1 Hi ndol
""’351/\'?5’}‘? Ay L ‘Iﬁér rﬁf}f‘a W@&w ) @"H?‘éi?éﬁa 4RoRheaine, decomposes
withowthgelting &t a?mgrdrm@c LO281l1eds MR 6% at i B CTBhE Brty A gl%ghtly

_ a hydrate of form A, upon heating, deconposes W tho
hygros,ﬁ;@prlcl(}egs then 8r550 mlSI‘QG@t 83%mhi)s Thedutattatitd$altdias h@@ﬁd aqueous

solublhfxgof)ﬁ q ﬁé/n%’ (? b §g+é {nE G cggs(o?rﬁt Ger itk séﬁgv%\ﬁfggg solugr?lty in acetone,

ethyl qoeiafe&mﬂkdﬂ)er abinmdﬂiwfgiﬁic aﬂbaﬁ Al frhiwa Jol@oul% iR a1c8h611s Upon
12. 4, 13.7, 23.1, 24.2, 24 8.

equilibggficy, (%@égpe@gss to forgrtiin msthenply tqoﬂmercbrorné@r Saiacil NeHE, and to
the freb %asg:' ih %‘iih%ﬂ)hta% Bhtfy : a?fik).alﬂs}&-ﬁy p%wggrl JiFRIRA, %atfté)rh Shows at

l'eate s
~ least tywp, npqne(pnge@b[ymt [[$asOfo(f -ané gt pﬂefdrabiyi all,-Baxima selected from 9.8,

[ I d ~
1.9, 2 TR 18 RIEELITY, B g B3 o aerse Bt oaoratsepafesred
embodsrabiit,is difecddthis & SAbSam@illy-pudd PAVRbHhiHBAR A‘Splt}%%ﬂ'taratf salt of

deconmposes wi thout nelting at” around 209C
N-hydsoxyrs-t-Bbe- @ methyk] Heindolf oy Dethayl]amisbngethyljphienyll- 88ebpi ¢

ng}rggbs R % sture at 85%r.h.). The L-tartarate
prope assa&ng%géhg%%eous solubility of 3.5 ng/nL and a

good intrinsic dissolution. It shows good solubility
[0036]| ForacBtof the, tartarate salt, also an anhydrous hemi-tartarate, upon heating,

decomposes without melting above 160°C. LOD is less than 2.0% at 150°C, 1ndlcatmg its
hygroscopic nature. Its x-ray powder diffraction pattern shows at least two, more preferably
| at least four, and most preferably all, maxima selected from 9.7, 11.9, 13.7, 14.2, 15.8, 17.8,

18.8,21.2, 21.7,24.9,25.9 and 27.9 (26 degrees). A particularly preferred embodlment is
directed to a substantially pure polymorphic form B of the tartarate salt of N-hydroxy 3-[4-
f[[2- (2-methy1 1H-indol- 3-yl)ethyl]ammo]methyl]phenyl]-2E-2-propenam1de as shown in
Figure 3.



ethyl acetate and other common organic solvents and
limted solubility in alcohols. Upon equilibration,
wo aoomids7eonverts to form C in nmethanol, to thePChiUsI0TET0561

salt in 0.1 NHC, and to the free base in a phosphate
buffer (pH = 6.8). Its x-raygpowder diffraction
pattern shows at |east two, nore preferably at |east

and nost preferably all, maxi ma selected from

l0037b F@ﬂnﬂ obthe fartapate st B, ob1aan®, fr@1f equilibtation of forih Ama&so& at

A rt| ref rred enbodi ment.
ambu{g@gjfggh &’t%Z) Itg xsx{% ﬁ cﬁ thrzi//ctlg e‘% pl}qﬂgﬁ, IBmlglafaéII%ZAl bf, 13, 3,
16.1, 18, 172 tl@r&a@e d&@xleks)OfA particularly Frlel_felrf]eéloen}b??_dlment l%dlﬁcger% tﬂ a

drox -[4-T[[2- (2 net hyl -
substayfiny ROF hi SornyC qfrﬂeqoreﬁammh@mmﬂxy-a -[Hi{gas(@ methyl-
|t
1H-1ng?]l {,gg%ﬁ%nﬁﬁ{n&&etﬂ%@éﬂéﬁgﬂ upo ?%We ?Sxﬁlﬁi ‘as %@ M&;‘E‘éﬁ 3.

wi t hout nelting above 160Q0C. LOD i's | ess than 2.0% at
[0038] Soan A nﬁlﬁhe alesyll@ta salt upyy hedtingpdecompbsdsavithousmehtingat around

192°c? ?IEU]Z(?Q sscl ap IQ%/P g? t{ﬂ%r nghﬂt%\ggﬁa }slylleg)fa %}g@h%yg&g&%m (less
than O% ﬁﬁ)isgﬁjg ’%ﬁ 82 ?54 2rfhr)g T’h% Iﬂesxl]aae s%%t h]ag #@e&&qaéo&’solublhty of
12.9 mgmleandeadiph intrinse disgdiitioni tep rIelﬁasr}ngidsodmlﬂabtjrl 1ﬂa[&thangl ar%d
ethancﬂ 'aﬁg ?}gﬁ?mgﬁ Doy §ffﬁ§ {aglrntil ‘H"}%P‘gg gg(re%a?\[c solv enPsh Ilj;pofnoerthbr;glon

ara

form 4 p@ﬂve@z wrﬁirimyIB in WaieRde khearynkacet&mb]sﬂmm@]l INE‘HBX | ahRRE B free
am de as shown in Figure 3.[0037] Form

base "&F Pg?ﬁé’h %Pgtnra@é‘l SA1%)- fts xgBY RPWeer difftienypiticristaivisan least two,

more ﬁ%fefré?ﬂ}mlﬁeés@ f(ﬁﬁea{xﬂ'}ﬁos@%)ée?%m%lﬁ%l ngn}?r? Eeg{e%fgméﬁ 11§ a¥4 5,

wder” di ffraction pat
18.1, 1&4 49.8183.5,and 349, (2& degrees)9 Aspa(re@uag,r peﬁehed/émbodlmem is dlrected

A O T RN NI N

t - £2- .
methy}sﬁlal olln@(fl 1?&13% ﬁh}ﬁg?ﬂ}xﬁé&?ﬁe ]%hﬁr#l? 'ZEBQ 9%6}0%15%11? Bsr %h[?gvr?alrrﬁ Fd%ure 4,
a shovvn in Figure 3. [0038] Form A of the nesylate :
[0039]; Epgen By ﬁhfh@sw%ﬁg Saltj@?évd?vp@gesedx\fromauctmhm etlhgl avetate at ambient
£ss L. ha Q)C and
temperf A ARGkl Rabipl B fRnlibt R el Honn B sohudgion of
form Avini water. dtsat-r8536wdeh diffradiion pagew sﬁbﬁs §ﬁ1|e£st h@§ fdre preferﬁlbly at

lupility of 12. /ni and a-hig
last (R 4150 PETSSB i BRAIER E1eH1ed s 76 § SsBBOIY LY 3 489,

4 a t
204, 2154 18710h¢ 224 CbastELy Vgﬁ%ﬁﬂa{ﬁﬁ)ﬁ%ﬁﬁeﬁ ity id el 1o o
substantially pure polymorphlc form B of the mesylate salt of N-hydroxy-3-[4- [{[2-(2-methyl-

1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2 2-propenamide as shown in Figure 4.

[0040] Form A'of the acetate salt, upon heaﬁng, decomposes quickly without melting above
60°C. It has an approximate aqueous solubility of 2 mg/mL. Its x-ray powder diffraetion '
pattern shows at least two, more preferably at least four, and most preferably all, inaxima ,
selected from 7.1, 8.2, 8.1, '12.6,. 16.3,21.8 and 23.2 (20 degree‘s). A particularly preferred
embodiment is directed to a substantially pure polymorphic form A of the acetate salt of
N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3éyl)ethyl]amino]methyl]phenyl]-2E-2-

- propenamide as shown in Figure 5.



form A converts to formB in water, to the
hydrochloride salt in 0.1 N HC, and to the free base
wo pood/1pites phat e buffer (pH = 6.8). Its x-ray ppom©Es2007/070561
diffraction pattern shows at |east two, nore
preferably at |east four, apg_nost preferably all,
maxi ma selected from4.1, 8.2, 14.5, 18.1, 18.4, 19.8,

23.5 and 24.6 (2Qdegrees). A particularly preferred
[00413 nfssan Sveofi the acetate ealt isdintagetanssdbedtamithahd {.OPuUsE 3.5% at around

14O°(%?Jﬁ§iggél)%5ti_e§§ %t%él?}@?%{ %f"%e Ige xsi}‘alyaf)to(v:"vdgfrJl (liitffrgcftion pattern shows at least
two, iBtehyétetably adelst Rruy, ah@ st pReEra0Y %{g}o Igg)]hhm%rweh f%:lﬁ% ng8.4, 9.0,

_rogenam’ de as shown in Figure 4. Form B of _
16.5, 323y 2062 3shand 2eth (39degrsies). e gaticolarly @eaferreshernbodimbtiis directed

o a5 B SR ARESE ot BERERAE 51010

' methyd difl+endsl-8+ylethytlaminojmiethy Ypheiyl]-2R-2-propeidmRRV¥E&hown in Figure 5.
diffraction pattern shows at | east two, nore

o A bbb S R B LY
crystalléhif), and @ lﬂ%h aéleoﬁlfpogiaoﬂ téﬁﬂardﬂreoab()@ 16PY Q?SSI)%D@% legs than 0.6%

. (g)artlcul arly preferred enbodinent is directe
at 1405(;p dt hastan appspxjmate agusopsrenlpbility ¢fd). rm@/rok.. it x-rap pyivdere

difﬁa@?ggﬁ&&ﬁ#@%ﬁ{%% reg%t%\’éj l&}h{ﬁ%ﬂg%raﬁ}; gﬁéallslt_l-four, and most'preferably all;

maximdssyctdd 26mZ-q 1707, 882011618, BH8,900MN3 i6hnfi2aUr @0 AeglefG4 Q]
. Form A of the acetate salt, upon heating, deconposes -
‘particylarly prsfered embadimenttis digeciesbive ssberantially pvasspelpmorphic form A of
APRARONS 3 USiaSPouBLL LA i Afr_; /L. Its x-ray
the bepvowolfg;QF(éh:}iﬁ{1‘I\g3 P g’??g ﬁsﬁﬂzg‘? nﬁéth%lv\sﬁ{ é%dq ast two, nore
yDethplighiso ihéthyldheneldQE-2-prupenanide ap shioviat @fgabley al |,
maxi ma sel ected from7.1, 8.2, 8.1, 12.6, 16.3, 21.8

. 2 (2 . A ti | y. pref d

0045E o8 8 RS e B b Bl 1 R £ 5 2% betor
d 5 oGeur °¢.h ibi
oy LT N ) e il e o o
two, AT BrafgRP e LW] opt-and moptasefeeablydell asdmaseledted Fom.2, 9.6,

t t Lt i tone,. .
15, B SREAORT A 20 A oRBELS, 8 ARy ARET iomen
directegtbwssubstinsgialy ginkeepdipinomphTd6in Iutdf the Bedtost@¥Ees N-hydroxy-3-[4-

L ffr i.on pattern shows at |east two, nore )
102Gl 520 bebitimieTmdhu sy 3F ed-erasnymide s shown in
Figure®xi ma sel ected from7.9, 8.4, 9.0, 16.5, 20.3, 22.6,

23.4 and 24.4 (2Qdegrees).. A particularly preferred
enbodi ment is directed to a substantially pure
[0044]), Epgmde phthe benzontealids aimopanet sileats silith thé LOD of 6.3% before

ccomOITKCH SHEY et qoose S0 in T o ooy dse P iarmppm oxbibits gt east
two, mooppreferalile adlastHomNand mbitPeéferadly all, maxima selected from 9.3,11.6,
12.2,17.9,21.0, 23.3, 24.1 and 24.6 (20 degrees). A particularly preferred embodiment is
directed to a substantially pure polymorphic form Sy of the benzoate salt of N-hydroxy-3-[4-

[[[2-(2-methyl-lH-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide as shown in
Figure 6.



[0042] Form A of the benzoate salt isolated fromthe
reaction in acetone has excellent crystallinity and a

woe@igdeconposition tenperature above 160C. | tBCT/OB200B070561
less than 0.6%at 140C. It has an approxi mate aqueous
solubility of 0.7 my/nmL. Itgyx-ray powder diffraction
pattern exhibits at |east two, nore preferably at

| east four and nost preferably all, maxi na selected
[0045] KyrmeA of th hgmifemarateiltdsolated Somleadtionds ethanolcand4vater (1:0.05)

has ol R R LR ey AR Mol LoBhRSHEY R B HOR ifess than
0.7% at200s€nZoiais@nSppioxithate aqueous solubility of 0.4 mg/mL. Its x-ray powder
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dlfﬁa%%q%;ﬁy * %4 [%%pﬁﬁéﬁﬁigeg@p@m@w preferably all,

r 4 r te s
e AT 185, 1994F10 T30 515\ QE 80130965
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dinment is directed to a substanti aIIy pure
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polymaftts G pf B neinisTaarats ol s Aot dr - L G242 aeghl-1Hindol.3-
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[0047] Form A of the hemi-malate salt isolated from reaction in ethanol and water (1:0.05) or
neat ethanol and 2-pr0panol,_has._excellent crystallinity and a high decomposition temperature
0f 206°C. It exhibits a 2% LOD up to 175°C. It has an approximate aqueous solubility of
1.4 mg/mL. Its x-ray powder diffraction pattern exhibits at least two, more preferably at least
four, and most preferably all, maxima selected from 9.7, 12.0, 14.2,15.9, 16.9, 20.3, 21.4 and _
21.9 (26 degrees) A partieularly preferred embodiment is directed to a substantially pure
polymorphic form A of the hemi-malate salt of N-hydroxy-3-[4- -[[[2-(2-methy]- lH—mdol 3-
| yl)ethyl]amrno]methyl]phenyl] 2E- 2-propenam1de as shown in Figure 8.
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in Figure 7. It exhibits a twostep LOD: around
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st of Mok o o R Gt bt ado oy e leonincime dlpbeny 262
propenhnﬁdé)&;)sh@wnnﬁm wed danol and 2-propanol, has excell ent
- crystal I inity and a hi gh deconposition tenperature of
60C exh| bits a 2% LOD up to 175C. It has an
| l00501a8m » Rhths Phesnbstesalioiselated |fl:0yn reactioninrethanibl, had godd—drﬁéjallmlty
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preferaff g, e Sleris e 5 16 200021 BT 5b. ok AT B@egrees).
A partipulagly @&Jﬁhﬁ’@f &Hb&dnrfrlgﬁtqb élr&ft%cf {d%l J&?%rgf%ﬁy%}me p(ﬁymorphlc form S,

N- hydr OX){ I\g 5 [2-(2-net
of the phosphate salt of N-hy roxy-3 -[4-[[]2- (2-methyl 1H-indol-3- :
yl)ethyl]ammo]methyl]phenyl]-2E-2-propenam1de as shown in Figure 9.

[0051] Form Sy of the phosphate salt, isolated from reaction in 2-propanol, has excellent |
crystallinity and exhibits a gradual weight loss on heating. It exhibits an around 7% LOD up

to 150°C. Its x-ray powder diffraction pattern exhibits at least two, more preferably at least

- four, and most preferably all, maxima selected from 6. 2,7.5,8.2, 17 9,22.1,22.6,23.7 and
25.5(26 degrees). A particularly preferred embodiment is directed to a substantially pure
polymorphic form Sg of the phosphate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]amino]methyl]phenyl]—2E-2-propenamide as shown in Figure 9. |



yl') et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de as
shown in Figure 8.[0048] Form SA of the hem -nmalate
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ent crystallinity and _a hlgy econposi ti
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Figurd 9. has an approxi mate aqueous sol ubility of 6 ng/nL.
Its x-ray powder diffraction pattern exhi-bits at |east
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crystatfind: i FecPimpbtiah i iciee it o P5TCs FX BNt srouad 7% LOD
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eas two, nore"
YDeth MRS I AR POERRbo BB oS th FufRE O 1
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[4- [[[2 -(2-methyl-1H-indol- 3-yl)ethyl]amlno]methyl]phenyl] 2E-2-propenamide as shown in
Figure 10.

[0055] Form A of the sulfate salt isolated from reaction in ethyl acetate as a yellow
hygroscopic powder has poor crystallinity, a high decomposition temperature around 160°C,
and exhibits an around 7% LOD up to 150°C. It is visibly hygroscopic at ambient conditions.
Its x-ray powder diffraction pattern exhibits at least two, more preferably at least four, and
most preferably all, maxima selected from 8.9, 10.2, 13.4,16.1, 18.5,22.0, 22.7 and 23.4

(20 degrees). A .particu_lar]y preferred embodiment is directed to a substantially pure .



to 1500C. Its x-ray powder diffraction pattern

exhibits at |l east two, nore preferably at |east four,
warna7imegte preferably all, maxi ma sel ected fronPGI/BS$2007/070561
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in acetone has excellent crystallinity; its
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round 7% LOD up to 140C as an approxi mate.
‘water ghgrg -

Figur

SL negt ¢thanal hgs Weuemsm@lhmtwnﬂamyy bighdecomposition
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preferably at least Tour,

appromtmusmisesohﬂbdltjr b m47an’mL8 L't’s x-9ay5povddér fiffrdctioh, paiténfbxhlblts at
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least t?{? Pt it Ctahfioinsreiou. od mast Pl all samsparseicat yrom 11.6,

|
12.5, l@g})ﬂ/g?g')lf @Q?gbﬁd ﬁ@'?p(ﬁd%r%ets? ?Eiaﬁ%&?@g?ef%ﬁeé el%i)odunent is
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103\ ) of _the_ propionate
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1nF1glﬁe|mﬁopanoI solvate with excellent crystallinity. It

exhi bits a gradual weight |1o0ss on heating with an

oun %L(D up to 140QC. Its x-ray powder
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maxi ma selected Trom 7/
step LOD around 1.5% up to 125°C and another 1.3-2.9% up to 150°C. Its x-ray powder

diffraction pattern exhibits at least two, more preferably at least four, and most preferably all;
maxima selected from 7.2, 7.7, 9.7, 11.5, 13.1,15.1, 16.1 and 19.1 (26 degrees). A | |
particularly preferred embodiment is directed to a substantially pure polymorphic form B of
the hemi-succinate salt of N-hyd'roxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yDethyl]Jamino]methyl]phenyl]-2E-2-propenamide as shown in Figﬁre 12,

[0059] Form S, of the hemi-succinate salt, isolated from reaction in 2-propanol, is a

2-propanol solvate with good crystallinity and a high decomposition temperature around



11.2, 12.0, 12.5, 16.1, 19.8 and 22.3 _(2Qdegrees). A
particularly preferred enbodinent is directed to a
wG@astaTié al |y pure pol ynor phic form SA of thePCT/US2007/070561
propi onate salt of N- hydroxy-3-
[4-[[[2-(2-methyl-IHindol - -3gY! ) et hyl ] am no] met hyl ] phe
nyl ] - 2E- 2- propenam de as shovvn in Figure 10. [0055]
~Form A-of the sulfate salt isolated fromreaction in
155°Get Krhihitea awe-sap LORehtound BY/gupoectiiCangansther 16% ypoor 40°C.
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pure p%?yréorﬁﬁ‘ig fgt%n ﬁ gl%r eC es%:):mnﬁe Q%g? Iﬁ#ﬁyg 3QL4?E([E -methyl -1H-

rbodi ment 0 a su
indol- M)ytkwt]pﬂmrm]lhelhgl]ﬁkx@f] -2Hhe-propenaineles’Ishowh in Figure 12.
N- hydr oxy- 3-[ 4-

[0061% [F%En %Z%f?g% ﬁfraﬁ]lcg—gel sg o(lgrﬂg\g%)%i)t Yaﬁl@{eg]sagtg]mﬁt@ géclv]]igcggpp%:ses at
around®l 85-186¥€ HATS sISEHNTHBERcSHE tmtﬁ%&@ﬁ ?5‘??@({)( Hgs?lollﬁt’@ dp In water and

fromreaction in éthanol "and wa
in most OFARIA Solgatse farml Ae&morﬁrsydllathlan lthet othexrfornas ofcthy Diii-lgbtate salt.

]r re of aro nd 204C. xhibits
Under d5:2 ERE RS EUPR! Rk b6 Bt f Al O topp, Gevataon
equililaa,tﬁmmxsp}sbmm |thé yhleﬁdé)sadt i89dritled ah8 8t 0°C A PVGRH in
ffraction pattern -exhibits at |east two, npre
acetonfj

et e, £prm Aqwas qbsgived aloag rm&htfomlérhe rlisot-yayaiowder
diffraclBi pierh ekIEbl et 1L Ml Indhe picterdbiy b il ther, o isChrgferably all
3 e Bt Bt g

egr ées ICU
maXlH@[ﬁngiedém9§ 11 4, 13 8,15.7, 182 197 20.3, 21 5 253 27.4 and 30.0
(20 degrees). A particularly preferred embodiment is directed to a substantially pure |
polymorphic form A of the DL-lactate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-

yDethyllamino]methyl]phenyl]-2E-2-propenamide as shown in Figure 13A.

[0062] Form Hj, of the DL-lactate salt (monohydrate DL-lactate salt) melts and decomposes,
at around 120°C and is slightly hygroscopic with a LOD of 0.4% until 1 10°C, 3.0% until _
130°C and 4.4% until 155°C (with degradation). Under most circumstances, form Hy slowly
converts into form A, though upon equilibration at pH 1 and 2, the chloride salt is formed.

Its x-ray powder diffracﬁdn pattern exhibits at least two, more preferably at least four, and
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| [0065] A particularly preferred embodiment is directed to a substantially pure polymorphic
form Sp of th_é D-(-)-lactate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yDethyl]amino]methyl]phenyl}-2E-2-propenamide; more preferably., the lactate salt ié the
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yDethyllamino]methyl]phenyl]-2E-2-propenamide. The XRPD pattern for the D-(-)-lactate
salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indo]-3 -yl)ethyl]amino]methyl]phenyl]-ZE-Z-
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0066} Varintue thetlmda canibs tedith aHiyvepol imephic oo Leat R bm;he fRk base

and g g e o AR o Al P-Raprdo dndl

T B S OB GEES fpe

as set derth ln(thohcihy/ebrasteateﬂl_ethptea.t e salt) nelts and ,
’ deconposes at around 1200C and is slightly hygroscopic

0067 A ol i B emriiioe iy it = abaenacediar

comp@sltli@i.kmiﬁlﬁ-i’sﬁfgs form HA slowly converts into formA,
' t hough upon equilibration at pH 1 and 2, the chloride

séd)ta therapeutioatly eft’eetl\be-atmunpmﬂbsﬁhfézlflrmﬁré l@@sﬂ?tﬁfe%ﬁn of
ra at |east four
ﬁ’gl'aa%%%fy-?-i? BT - P b Shette Deincimetiy Bplemotl 452
' eﬂa}mae frb8 bdse ok4-sat tli'e'?edk ’acé'ozdﬂ'l ? fihd e Zr%leflénthdlments of
8 g and 21.2 (2CQdegrees)-. part ? prefer

et paesentinvention) awkt ed to a subst antl al | y pure

pal. ymor phi ¢ form HAof the DL-lactate salt of
|\ﬂﬂ n&%ﬁ,‘é ong: pharm: c[egmeaily acceptable carrier, diluent, vehicle or excipient.

b S TR TG

and mest\préfeRAbBL 4t Whsi %%ﬁiﬂ?ﬁ@@ysta]‘lﬁé R \Bresdrt tn B chA fﬁ{l@n is of one

salt converts to form SA’which is a nonomet han
of the yeptivestosmst he DL-lactate salt. Form SA nelts and
deconposes at around 123C with a LCD of 5.9% unt|I

R T T K T
polymb@lsthatf when admihisterad topr stibgecall needkiereof, is sufficient to effect
treatment for disease conditions alleviated by the inhibition of histone deacetylase activity.
The amount of a given compound of the invention that will be therapeutlcally effective will
vary dependlng upon factors such as the disease condition and the severity thereof, the
identity of the subject in need thereof, etc., which amount may be routinely determmed by

artisans of ordinary skill in the art.

[0069] The at least one pharmaceutically acceptable carrier, diluent, vehicle or excipient can .
readily be selected by one of ordinary skill in the art and will be determined by the desired

“mode of administration. Illustrative examples of suitable modes of administration include



maxi ma sel ected from9.9, 17.2, 17.7, 18.1, 19.5,
20.5, 21.4, 21.7, 22.5, 23.6, 24.6 and 26.1
W@ 2@Qdagr7ees). A particularly preferred enbodi I’THEII’/USB)07/070561
directed to a substantially pure pol ynorphic formSA
of the DL-lactate salt of
N- hydroxy-3-[4-[[[ 2-(2- methy? | H i ndol -3- .
. yl ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de -as :
oral, I@@i\l\mrﬂmteﬁi,gupleallﬁﬁsdélﬁ%,@hd@quﬂr tThe l}b'hlal:hlldéeﬁﬁcﬁi %rﬁﬁ&ltlons of
' nt is directed to a substantia
this S SRR R ok Bt Bl-GRagrtiRdomm Fospeniiablate heigkilledrrtsan as being
i liaui i~
il i el TS M s o
orm‘.%qt@pgrsg gs tablets, pervders.capsiles, sla)pbhmm&,mawemslﬁ)ns liposomes and
z(+)-lactate salt of
‘hydroxy-3-[4-[[[ 2-(2- rrethyI-IH-lndoI
f yl') et hyl ] ani no] net hyl ] phenyl ] - 2E- 2- pr openam de. The v
[0070KRRDapath¢rasmibddirhert e the-firesent @eémiod is ﬁgécted to a methﬁd Io]f treating a

discas? YRS K ph{H s o o aneetise 4csvith Somprsiag e tep of
admm'i_'sit&H{gQO ]a?SQbJeEtt m I?éecf sk WSSl % [HRGE ut?c%tllgatg%gtllvera&ﬂunt ofa

exhi bits at” | east two, nore pre era
substaatiallyypure crystlllameafotmy oﬁN-hydfm(y M4-$E[R-Q2—tn%ﬂh)flf 101 rfloB 3-

21.6, 25. 2, d
yethsffirginp e RiRERy - 2hed-plonnamide auicodips s onchf hoeaeake
embodinRfi6 oﬁheﬁfr@ééﬁﬂm%&ﬁlo?lo (l\’ré@fabr)h fhoke thih SOFC k€ pfé%r&bl? at least

N- hydr oxy-3 &
70%, stil] mpggdreferaply) a;ttltgst $Co md]meitlpydt}qahb'm] IldastZE%, qintkpapaaliline

o AN 8 Snd R AL SRS, LSS

adminjstrhtioinehide of) ﬁﬁsﬁApzﬁEntEﬁ@ t@néalﬁr G&ﬁ{a? asPtecta®l Administration
roxy-3-[4-[[[2-(2-nmeth i ndol - 3-

of the 9‘W)séﬂﬂ’s‘?l Wlh"r@?mqlphedw PY admipisraion pEm phardrpeutivale
compd%ftﬁ)fn‘?ff 305 Yovehfién +1a\% ?ﬁ}?otﬁgll derdcfivd rlﬁ%ar?sn hydrous

'actate sa
N-hydroxy 3-[4-[[[2-(2-net hyl -1 Hi ndol -
- [0071)y sp@qmg,erpbmlmpmmd ihpdrioy vl &szoqmmm@twfedisy ref&@nce to the

|
follow 8 SRaHes 5 3o HenPaeteboftieat heds Framonien ars disciosechylgly way
of lllumahgratehnbérm‘@ﬁwh khatftd RotHeQRQRAA A Wa$ 16 hﬂmhé [E)l? Eg %g h%

: 13E. Its x-ray powder diffraction pattern ex
presen @XeRtiqNAD,  nor e preferably at |east four, and nost
preferably aII maxi ma selected from9.9, 11.4, 13.8,

0728 e e A8y SRR AP Bl

hav1ng1)8RPD nQin peakstvitbctDare sharpand ae: aednkitied above 70 counts; “good”

- dol
refers w9 zviédr q a]vg%mlh@?a&é an%ﬁ %‘F}; a|_r||g ghq(?'p Bhd b@\ffdme@gtles within

30-70 eounys bd SdoPT fifers to a material having XRPD main peaks which are broad and

have intensities below 30 counts. In addition, LOD refers to weight loss determined between

aceros

ambient and decomposition temperatures. The later is approximated by the onset of the first
derivative of the thermograv1metr1c curve vs. temperature., This is not the true onset, since
weight loss does not occur with the same rate for all the salts. Hence, the actual
decomposition temperature may be lower than that stated. Salt formation, stoichiometry, and

the presence or absence of solvents is confirmed by observing the 1I_-I-NM‘R cherhical shifts of



[ 0066] Various nethods can be used to achieve
pol ynor phic forns of each-of the free base and the
Wabwva44tios ed salts of _ PCT/US2007/070561
N- hydroxy-3-[4-[[[2-(2-nethyl -1 Hi ndol - 3- :
yl)ethyl ] am no] met hyl ] phenyb} - 2E- 2- pr openam de. Such
nmet hods are as set forth above and as set forth in the
- bel ow present ed exanpl es. [0067] Another enbodi nent of
the correspqndengesalt formiog ngents arsd Wactentselvehs (thepileyamneih bsal
shtion, co ising: (a) a therapeutically . -
chara SOTRR RGP SR REOL P ISy hads 8 Yo Vepth WatgRsomions sruld notbe
extradtal fivr@fthe NMR data, because the wat ak i
ydr oxy- 3 [ 4. 1[2- (2 net Ryl PTRE el oa%y The piichyof prqtonation
of the hq?&aﬁs/maﬁ?mmy-t Eclmngp nmqfdae ehernitel sfh!iféeftmnbsberégﬂica(Hsgb?otons.
' ) one.of the earli enbodi nent s of |
Furth%rhgd'lﬁ ok ﬂ%ﬁ%ggeg{ ﬁg%’.“%’ﬁ‘; prg(ﬂalta(t?g] oytas frgg—i{oug%powders (FFP), sticky

prese I nven

amorphloas mateeialsi (SAM)Y(waetetpidabhgnfif EBﬁs@srtencgitﬁé! Hded YELHgtdiRerate,
or excjpient. Preferably, nore than 50% nore -

forming a pingleispherigal magssar stigho the walls abthe reactibe vedstl) oatmorphous gels
(AG).! Pl 802 i dRsheRERIRHARY | €ast 90% of the
crystalline formpresent 1h the conposition is of one
of the inventive forns. [0068] A "therapeutically
effective amount" is |nﬁgag§ﬁu§& mean the anmount of
the inventive pol ynorp : n admni stered to a
subj ect in need thgreof .isqs‘gfficient to effect ‘
treatnent for di sen=@aEitn of A¢rtateSallyi ated by the
I n\hi bj i of histone deac | ase activity. The amount
[007310;&%8“{;%@@: %‘%ﬁ}éﬁﬁ Sy SRR ehgn iedoa |1 b -
yDethyIneniaopedth @ ey $DECLbiopEn i ' pon .. ..
fact or Eﬁi u% g_sy ?}hz e d?soéaséghlg (L) nfrgl@t[) %{Soe 25%9{1%% ‘ggsvsél spgaded in
1 mL ofposodsmt ag histed mckable I Afstaitiometricantounnofiwetic adiémasf ,

- of ' nmount .may.be routinely, determ ned by o
subsecfiefily adiU S0 o TR ORY B8 i W Sirted of DS POYh e mbient
tempetaeas (where aphar ssiags fopmkd, StiAGRednakh&l e&qf’C% eﬁoliqs were %ollected
b ﬁltdl'louggé’ \l/ehl %I e _or. exci pi ent can readi I.ly e selecte

y hiltgafion grd gralyred by ARPRKTGA and in pemerinstaners ' NMRoe
determ ned by the desired node of adm nistration.
Tablefl| | ystrative exanpl es of suitable nodes of

narant ar al
LI 2L BLEL "B 2L L 2 L

adm i stTatT g T nctudeorat—hasat—pa .
topi ¢al, tranpsdermal, and rectal. |[ThbQIhdenageuti cal
conposi ti ons |of Physigali ny Eaystallinity Takenpamys |
Sol‘gms!r achi(G calApprarameschoand Ebtm tlo (Thewskd)! | ed 'H-NMR
Acetonti $axmbienb¢i Ng FFP Excellent 13.5(107.9) | 1.89 (acetate, 3H)
Sa ' 147.9 2.08 (acetone, 6H)
3.74 (Hp,)
IPA 60 - FFP Good [ ~10.5(72.5) _ —
: ' A 148.7 :
AcOEt 60 FFP Good _ 9.3 (1'05.1) 1.89 (acetate, 3H)
S A 147.9 3.73 (Hy)

[0074] The salt forming reaction in acetone produced a highly crystalline salt, with the ratio
of N-hydroxy-3-[4-[[[2-(2-methy]-1 H-indol-3-yl)ethylJamino]methyl}phenyl]-2E-2-
propenamide to acetate of 1:1, identified as a stoichiometric acetone solvate Sa. The salt

- forming reaction in isopropyl alcohol and ethyl acetate at 60°C produced the same crystalline;



sui t abl e.

Sui t abl e pharmaceutica

forns include solid,

sem solid, liquid or lyophilized formul ations, such as
wo aire¥E16 powder s, capsul es, suppositories, PCT/US2007/070561
suspensions, |iposones and aerosols. [0070] Yet
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i nvention i
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.directed to a nethod of treating a disease which
responds to an inhibition of histone deacetyl ase
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( adm nistration
USRERISIOB. rfhe Snikiughwa stirrddst ambient teprperature (where

a cleaVdodutRIMVoRh e "s%iﬁ{n%%%hiix‘(tﬁed% iy,

Speci fi .
{ Sr Gk e Fupriog and
analyzgd by RRI3iE@Atapd tih sorheinstantesd HeXBRl es. |t shoul d be
understood that these exanples are disclosed solely by
TableRay of illustrating the invention and should not be
it the scope of the present
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by tH&® ons
wvinmetric c
onset, sin

irve g/s.
ce

Lt Fxgeliene f

tg

i rst5.21€ri vat i 0d (BfOH, SH)

MPREAEMAA -
at 120°C)

TBYS (EfOH, 1H)
7.93 (benzoate,
2H)
3.85 (Hy)

IPA

Ambient

FFP

Excellent
S

1.5% prior
dec. at 100°C

Acetone

Ambient

FFP

A

Excellent

0.5%
160.2

7.93 (benzoate,
2H) -

* Isothermal hold at 120°C for 10 mihutes

3.84 (Hpy)

[0076] The salt forming reaction in ethanol alone and with water produced the samé ethanol

solvate Sa. The stoichiometry of the protonated base:benzoate:ethanol is 1:1:0.5 by NMR.

Solvent loss and decomposition are closely spaced events at the heating rate of 10°C/min, and

the ethanol content could not be determined initially. Eventually, it was determined by




wei ght | oss does not occur with the sane rate for al
the salts. Hence, the actual deconposition tenperature
woreg7he7iower than that stated. Salt fornmati onPCT/US2007/070561
stoichionetry, and the presence or absence of solvents
is confirmed by observing the 1H NWR chenmical shifts
of the corresponding salt form ng agents and reaction
sol vents (the tables contain one characteristic
holding 202 fgHiOfminutes. Tat LOMof5.2% @yespendsto 6.6mela (St)ethanol per
ontent .c not xtracted fromthe NWR
formuf b §RRoRUaIGha! Rlafhnd Bkl pesdyeesihe szme issprasnol (PA)
solvatefSgp rTie 8fvadHi6etdyf of the Ipfd't@t?at&ﬂ%e benAdafeqs ¥ qdoﬁ I’\_/'{)li] €Solvent loss
change in the chem cal shift of the benzyli
and dﬁﬁoatmﬁ%wn A ¢lpsely spaaed at thé heatiog pate o€ hd°Q/mire dridathe 1sopropanol

conteft! rrct%))@p ooftJ ?E?m g}r‘ffr)g??m{lggxmé amag% Egl\ésd E'H%ng gy hglh}n%k){ 120°C

for 10cninsiest @he ¥.30hA0D estetBPoridd @03 Mok 8f BPA é}rfﬂhﬁ‘lﬂa ﬁmt Based on
mass or stick to the walls of

e spherical
S"lvefftéag‘te d\PZ%Bleﬁtt%m&a{h%memgatgs@sar(d%) appramékd lye lsbstfuctural
The S%nggg?{a a&mﬂ?lﬂic et at'e %Lﬂ‘l%%l b%%%’%% sam%’%%o]tgﬁmﬁﬂl gy solvent or
water,N, hy dtomotyelﬁetbd slf pRexc2Hen chystallirityl and Migtddecomposition temperature :
(form yly) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- propenanm de free- -
SQSe nmonohydrate was suspended in 1nL of a solvent as
- listed in Table 1. A stoichionetric anount of acetic

acid was subsequently added to the suspension. The
m xture was stirred at L or ambi ent :
tenperature (where a clear solution formed, stirring

cont i nued at 4C)F01'$@F10G$)fﬁe!n9-lfmh$m¢ Baltby filtration
v nd anal XRPD, TGA and in sone instances
10077} A oiRI0-Sam1geo

-[h&@rmy 3Tﬂ4e[[&a62tméthyhmgnd<ﬂaet ion in
yl)ethf’iﬁqﬁlggﬁn&ﬁﬁ?p%eny 136 gmp JSrystalline salt, with the
1 mL oﬂ‘d\kdhwillt axNistéd {m4F4bid 2- A%tmxbmknic%ﬂdaﬁ%f RBmakik %Elﬁxbelsam

ase monohydrate was suspended in
t]lmet hyl ] phenyl ] -2E-2- propenam de to acetate of
Subseqiwa y pfieH e theaspessians The atikiurmenss siredet eifer $07@ at gmbient
tempel%ﬁlre -mfﬁeré &lcleal Qélmé%gt&qﬁﬁ?%tcftlgﬂé}lcg (F()';]x 1n%é3cf ré Q)!b) A Gohel were cochected

acetate at
by ﬁltmtlysaal hiahgzed by )élb]PDaT@A andéih sdérfe fdlahcds! B-NMA.. The

_ acconpani ed wei ght | oss above 1050C is either due to
TableBhe | oss of water or |oss of acetic acid or both.
EANMPEE-—2— ' . .
Physical | Crystallinity | LOD, % : ‘
Solvent T, °C Appearance and Form T aecomposition TH.NMR
EtOH Ambient | FFP to SAM excellent 1.1 +1.7 (2- 3.93 (Hyo)
to FFP B step) 6.50 (1H,
' 213.2 fumarate)
IPA Ambient ‘ FFP consists of | 3.4 +6.0 (2- | 3.91 (Hyz)
one intense step) ~ 6.50 (1H,
peak 159.8 fumarate)
Ha only small amount
: ‘ of IPA
EtOH:H,0 | Ambient | FFP to SAM Excellent 0.7 3.90 (Hyy)
(1:0.05) | to FFP A 217.4 6.49 (1H,
v fumarate)
IPA:H>,O | Ambient FFP Excellent 1.5 —




Preparation of Benzoate Salt [0075] About 40-50 ng of
N-hydroxy-3-[4-[[[2-(2-methyl-|Hindol-3-

wQ kgoattord am no] net hyl ] phenyl ] - 2E- 2- pr openam dECT/UEB)0_7/070561
base nonohydrate was suspended in 1lnl of a solvent as
listed in Table 2. A stoi chhfrretri ¢ anount of benzoic
acid was subsequent|ly added“to the suspension. The
mxture was stirred at anbient tenperature (where a

(1:0108xr |sol utiop forned, »Stl rrigg coptinyigdh at BCy.

nnnnn nnl hy,
L4

aq Tecrgdb atTon—aft—anat-yzed—by
I(Plpggg? ‘fs@{”gﬂt in £6he |rst ﬁ“ce&ntlH NVR. —Table 2 * —
T he

ermal_hol d at 1200C for ALO m hutes [0076] The

EtOH&UOfQ”(drHBiﬁﬁt I eapld gmrl et tpl%gplt a one_r(ﬁayld W Th Water
ug¢ed t he [sa anal sol vate
a m@m onet Fy n%ﬁgpnrrt nnat‘Abd hage: b]e"'l%ate et hanol

EtOHd,0 Agnbemty RiRto SAMentE*aeﬁenta_n:I deqrposi |t i 0.0 eHy,)
(1:8065elly spaced eweFEB at| the sheating rate of 10C/5n4QUH
and the ethanfpl content [could not pe determ ned ;
|di pfymarate)

aac Aot o nr‘i nnrl h\lh

i ”|t| d.iiy EVCIIt Ua: I‘y’, I L Wwas—aete o)
120C for 10 mi nutes. The LOD of 5.2% corresponds to

[0078D The salt &wmiig eaétionslin jsepropgialedho] s dcetdns @Pa@BMht temperature
produced the sane

produf 8RR Sl Bishicetu £ Gioibroies s Pemaent oy ot
salts. PIDOOFIRAGR JTE®n RADE Qe Stel t'ﬁe hdd Uor talt ay%ﬂt al ng

- and deconposition are closely space
decompgsition temmeegtiien The QD forasarsemyl almhoil at ambiedntengetdtare was most

likely B8boiaEa bSO WAl o fieliify ord)v i e pellOroping reesip in
'ethandL@Ihanol m&&@ﬁlﬁd and GoBropylalbétiol @hd WaRr, R8I at Bﬁi‘bmﬁh f’bn#ﬁf&ture or

Based on_sol vent content and XRPD patterns,

60°C. prjdycgda fugprals galtef wpighiamsty 2ol treotosated basetfumatate) Jhiee., hemi-
fumarz?té‘kilt f’pﬁer@aggfofrﬁﬂg tréa‘aﬁ 3 &ﬁﬁto?gnq og glg geﬁs& ?cé)%fl and water

salt that contain an
(1:0.03%1t vnbllem'ocrrﬂOPC;:pn@elildzedoa‘ien%pcxﬁ@lillmbtspédtl)éls(tari!{}ld!rcSustﬂz!mfil@x The

spectr gy B TP R o e, Ao el some
 small diffeRnbascindtmay febrdsbhidr diqdehb] ﬁinbhét@ %81ym°brph (form B) of

similar structure.

EXAMPLE 4
Formafion of Maleate Salt

[0079] Abbut 40-50 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3_- »
yDethylJamino]methyl]phenyl]-2E-2-propenamide free base monohydrate was suspended in -
1 mL of a solvent as listed in Table 4. A stoichiometric amount of maleic acid was
subsequently added to the suspension. The mixture was stirred at either 60°C or ambient

| temperature (where a clear solution formed, stirring continued at 4°C). Solids were collected
by filtration and analyzéd by XRPD, TGA and in some instances 'H-NMR.



yl) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openar ni de free
base nonohydrate was suspended in 1nlL of a solvent as
wo p@veeh7ier Table 3. A stoichionetric anmount of PET/OIS200T070561
acid was subsequently added to the suspension. The '
m xture was stirred at eith 60C or anbi ent '
tenperature (where a clear Solution formed, stirring’
_continued at 4C). Solids were collected by filtration
Tablexhd anal yzed by XRPD, TGA and in sone instances

Fabter31-0678]—TFhe—salt forpming reactions in

VI, AT

i sopr opyl al cohdihysical ac Erystallinity rbil€@D, Yenpler at ur e
Solyentiu¢ed, Girar Appesrange of amtddarini O EE deYmiithn 'H.NMR

E(QH ot OrRT e84 basgedrueRe at|e) . perg aie s
‘Al t hoygh none| of fﬁp@n Was %"d"’é‘f‘\’}at 3 t%&ﬂ’f‘ﬁ 293 Ctz)

o] dendinber | on 1 58nos dr BSL(Hmaleate)

IP&D f or i68opriofHM td Eidhg| EntceHerti et te)tperature 4123 (Hy,)
most |ikely gssociated with thhe | ops olf78vyater é rrgalj,maleate)

a0

| Kel formi—Th '|||g eactH+ohRr—+HA
Acét% nol H@Iq ?éMto‘;‘?@ﬁ so%’f‘@ Mt al coh®2 and wat 22 (Hy,)
all_at _anbient tenperatire oA 600 prigduced 86,01 (2H, maleate)

fumarate salt of stoichionetry 2T (protonat

e: f.uparate e., hem fumarate salt. The salt
[""8"f ﬁﬁf‘ﬁ‘ for ﬁ)eegmnﬂn &xoRERRYI 2laphpl wed asetenect 69%p prodyted highly
' chtamnE Qﬁ%’dx@ﬂg sOMRSs @hat Qedo oqg’ %bo@nbl%@% aﬁ(?g gdl‘ﬂ S\;acs) %Jecc?n y

. identical XRPD spectra ydrous for
dlcarbgqsxelmt acighthaff prottm:ed allt1 fair wahi NolrydeoxyaBaph-[FD- (@ﬂ%tﬁﬂilH-mdol 3-

e FRE: BielhdintRinlFob RpropeRitidente Ko E descinum displays a
ahedrat-. t
g qorys eraalacuits LS ELf el i EAHIBALEE
10.79 PR @He f@ eRedinprtomatdicdrbopdic acide tNialbiclabidi ai]sixﬁonged afi salt with high
2E-
water Yonkéie 6t LOBUAMNEP I b o, T IR Be e Soi fmine
reactioasn Iethah(dc(Rm'to'ﬂaC} produced aSﬁ}QlkzﬁE‘ (AR HC anount of

mal ei ¢ aci d was subsequently added to the suspension.
The m xture was stirred at either 60C or anbient

temperature (where a clpE@AMIlEEi on forned, stirring
continued at 4C). Solids were collected by filtration

and anal yzed by MaRhtick9Y Bl MulsRSad NSt ances
1H NVR. Tabl e 4

[0081] About 40-50 mg of N-hydfoixy-3-[4-[[[2-(2-methyl-1H—indoi—3—
yl)ethyl]amino]methyl]phényl]-2E-2-propenamide free base monohydrate was éﬁspended in
1 mL of a solvent as listed in Table 5. A stoichiometric amount of malic acid was
subsequenﬂy added to the suspension. The mixture was stirred at either 60°C or ambient
temperature (where a clear solution formed, stirring continued at 4°C). Solids were collected

by filtration and analyzed by XRPD, TGA and in some instances 'H-NMR.

Table 5
| Physical | Crystallinity | LOD, %
Solvent T, °C Appearance and Form T decomposition 'TH.-NMR
EtOH:H,0 60 SAMto FFP | Excellent 1.9 3.96 (Hy,)
(1:0.05) S A 206.0 - 3.83(0.5H,
' malate)
|__EtOH 60 SAMtoFFP | Excellent | = 0.4 —




[0080] The salt form ng reaction in isopropyl alcohol

and acetone at 600C produced highly crystalline,
wa@nivwdscows sol i ds that deconpose above ~180C. REN/851007/070561

acid was the only dicarboxylic acid that produced a

1:1 salt with -25 - ‘

N- hydroxy-3-[4-[[[ 2- (2- net hy? -1 Hi ndol - 3-

yl)et hyl ] ani no] met hyl ] phenyl ] - 2E- 2- propenanide. Its

1H NMR spectrum di spl ayq a resonante atgs 01 ppm
A

rresponding e OLEfTnr.c protons,—a
I?§sonzince%%at 15%9%5 cuet’f??lusl?fe inpr ot onat ed -
_carboxylic aclid. Maleiclacid4lso fornmed a salt with

Acblopd \\at &0 conam td PR (i SExQatyUnfier g5 d heatingoy g, )

‘ condi fions. I |sI|kerthaEthe saltoésgrmng .
reaction in efhanol (RT|to 48} profuce hydr at -84 (0.5H,
(formiHA) EXAMPLE 5 Fordnmtion of Heni-Malatd Sal tmalate) -

Etofm@@l] Anhbient 4SABOtEFRf  Excellent — —
(1:00B) di oxy- 3- [|4- [ [ [ 2- ( 2- et hylx | Hi hdol - 3-

[
yiethytamnnorethyHphenyH—2E2prepenrar-de—f+ee
base nonohydrate was suspended in 1InlL-of a solvent as

[0082] e salt formTabieactfon iA efta@blcdhidonaér, EthadTRHA isopfopFRAIEShol
orod acj d was subs?.quent |y added to the suspension. The
produggd,the same,erystalling apd aghydgqusthemi-gaadate salt. aFis diffierence in LOD

b ' stirrdn
v ORBAILE St 1051l S0y RS (O S s
maten?ﬂn thmmcyrszﬁtplts/ [%Hgg.glt fd’nrf]ﬁti\ngmldcﬂic;n maRetohd afferde® s different hemi-
: e .The, salt farnming reactionin . -
mala?eeiallf% I coﬁﬁ‘b"%ﬁ‘?’é?ﬁes é’%efé’ﬁ BpoveRdSi éo AAEFpit 19anasstome solvate
(form BLY Bislesht 14X afd B& ol pbSitidh |afe"l§o§gﬁs}p§9é%&gx’éat§ events.

hem -nmal ate salt. The differenc n L ween

et hanol and water ( 1:0.05) and ethanol nmay refl ect
varying amounts of anmorpRgnspiiRlkerial in the two

sanpl es. The salt formimg reactron in acetone afforded

a different hem ngb at&%‘«ff&l?@ﬁﬂ%%ﬁ@i nuously | oses -
I's an

- wei ght above ~95C. I's salt etone sol vate
0083”&%@@% / | 9854309 decaonposition are closely
(00831 paced t %pﬁ%qlﬁégg%r%y %ﬁﬂgég %&E@r ﬁ%\'ﬂ‘?‘%ﬂ 35f Mesyl ate
yDethydhnting RG:A3]1 phboy}- 2B 2-5Opéfintifie free base monohydrate was suspended in -
- I}l—-hg/iiroxx- 3-‘1; 4- [1[ [D% 2-met hyl - I Hi ndol - 3- ‘ ,

I mL of a solvent as listed in Table 6. A stoichiometric amount of methanesulfonic acid was
subsequently added to the suspension. The mixture was stirred at either 60°C or ambient

temperature (Where a clear solution formed, stirring continued at 4°C). Solids were‘ collected

by filtration and analyzed by XRPD, TGA and in some instances 'H-NMR.

Table 6
Physical Crystallinity LOD, %
Solvent T,°C | Appearance and Form | Tgecomposition TH-NMR
Acetone 60 SAM to FFP Excellent 1.6 4.22 (Hpz)
A+B? 1728 2.33 (~5H,
_. : methane sulfonate)
AcOEt Ambient FFP . Excellent 13+1.3 422 (Hpy)
A (2-step) 2.36 (~5H,
170.9 methane sulfonate)




yl') et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de free
base nonohydrate was suspended in 1nl of a solvent as

wo p@vee7ier Table 6. A stoichionetric anmount of PCT/US2007/070561
met hanesul fonic acid was subsequently added to the

suspensi on.

The m xture was gtlrred at either 600C or

anbi ent tenperature (where a cl ear solution forned,
Solids were collected by

[0084] iTherSalt %@mlagl tcagtian yzetityllagetXRRBordeGA yeellewi saltSEoR stirring at room

- stirrin

temperaﬂ

.JTabl e 0
SF‘% F%FHN?H laeraﬁfa%lgl
does 1ot bbﬁthﬂ@n@tsolv@ﬁ’t"ﬁlﬁ BPRAFAb Hafe mbREh
di splays a 2-step wel

crystalllne

continued at 4C).

gﬁbﬁﬁ

84] - The salt formng
isRlayReRI2-gteparqight lessiand, prNMR

?f nt)e?hanesulfonéte

oo Rlcllle

0SS an

(mesylgtR; Thsesalt ﬁmmng)maaﬁmn laragcetgnd: affordedisblatippesia svhite pbﬁMler after
esul fonat e syl a
heatmg‘yt 80“(*~I afy F%pﬁay%) e)§0é=, a cmtz}rﬁn a@x{t% téﬁ @gr&(ggﬁe Xf more) than one

polymos;dilafom’(f@insa/\‘aﬁd By. BOWMMR ﬁlfdbé‘srndi‘%éﬁthi?n
anongmaolegide el

COIltaIB 6“5’8 3]1

acetat@Nf which BYctfINR

appears to con

gtsoﬁfgﬂ:c but tdppears to

ayfrmﬁﬂplhec SzilbeMl(rng&thﬁ in ethyl

yed excel | ent cr)ést alfinity but may
it AR R B8

o[)talned yellowish

powderstisensionif leamtdo SO taffordedasdlatiol sTatew RAGIE A8 shéWwn in

acet at e,

in which reaction is- |n|t|ated at

Fi re‘i_rgyl
gu ient tenperature and then the obtained yell ow sh
. powder suspension is heated to 50C, afforded isolation

of a new formB, as shown in Fi

Formati on of Phosphate
N- hydr oxy- 3-[ 4- [[Eﬁh (2- et hyl -1 Hi ndol -
b

yI ) et hyl ] am no] ne

ure 4. EXAMPLE 7

] About 40-50 ng of -

mpfibe of Phegphage ﬁalbpenam de free.

base nonohydrate was suspended in 1nL of a sol vent as

[0085] iAdputtQ-p0 aisifN-Rydraxg BeldefiRo@anethyl- Hiondul-30f

e RE
1 mL @mmt AChgIe it Thbk T WAGKdiclofbEid amdahtdf
conti nued at 4C).

yl)ethﬁi}%g

tirrin

subsequpptb{,

tempelaflRt BRRGS a Lid:
reaction I n ethan

by filtration abprabyzad by XRID,- BGAwat QSsdrﬁ@anﬁn&Q\ 'ROOMEB,

ubse

prep

il it

dded t
gpe qpononydrate ‘sw@,smnded in

Py

Solids were ¢

t he

rd was

ed o hsgugneasipn.o ThemistRrDyaskGred atkeither ém@or amblent

tl(f rL_’]l'g

od sAHGlc

1’sopr

ST arC ai}}é%gt“ﬁawllected

respectively). In et ha}nol and water, only traces
Table 7 | |
Physical Crystallinity | LOD, % :
Solvent T, °C Appearance and Form Tdecomposition 'H-.NMR
EtOH:H,0 60 FFP Excellent 7.0 3.94 (Hyy)
(1:0.05) ' Hy 179.6
EtOH Ambient FFP Good ~6.6 1.1 (~1.5H,
Sa EtOH)
| 4.00 (Hp,)
IPA Ambient FFP Excellent ~7.0 1.02 (3-4 H, IPA)
_ Ss 4.00 (Hyy)
Acetone | RT to 60 | SAM to FFP Excellent 1.0 4.00 (Hyy)
B A 187.4
AcOEt | RTto 60 | SAM to FFP Good 1.2 —
' A 175.5




were detected by NVMR, in spite of the |arge
LOD. The material is either hygroscopic or a hydrate
w@t@rmdiy that | oses water upon gentle heati NBCHOBR007/070561
‘vacuum conditions (the | oss of water neasured by TGA
is conplete in by ~60C at ;gf:/_m n.). The salt formng
reaction in acetone and ethyl acetate produced the
sane crystalline and anhydrous phosphate salt (form
[0086]\) TheBakt forming hdaotimi inyethamohmsd isbprispylalcbhdl gabe@tteabland -
. dis%a%/ré a hj g? dec n’pogiti on tenperature. EXAVPLE 8
1soprapapelfieiiisolypted (fopms na fRd S resnenioerhy)- Ab sthenalgnd yvatey, orly traces
of ethBhd) W@ dst 0 -3¢ V- o] [ uic DU
' yl ) et hyl gé’%ec%o M%y‘ﬁ%ﬁ%ﬁ% 145% E Sjr?o%génrg?ﬁeggl '} Fléléer
hygropgepic ¢ Gioem k) tisas $qesidvetdr iiporil gentle heatimpaindeatuas

cons 30 1 T, Rt B B 0. o
salt fobmirfpereadtion. in Abtond atldWiisy] Wedtate prdduBll Ak sGnb Gﬁ’étaﬁ% da‘ﬂﬁ

anbi ent tenperature (where a clear solutionforned,
anhydgqysnhpsphateqialti(FareoA at TheGyoiciBometty iasmoss likelyl lett Fhe knlt displays a
hich debdhb&k | yzed by XRPD,” TGA-and in sone
'8 ({ens%g%:l:dggﬂfﬁg%e&ﬂgTabl e 8 [0088] A salt formng

reaction in ethanol afforded the unreacted free base

(most likely formHB). 1, |, al cohol produced an
| PA solvate of the prop!mﬁéeﬁt (form SA) . Based
on NVR, the I PA cgntent, is_-0.5 The salt shows a

wei ght | oss of -1559THAtiem ot Bronienie §alt ot he | oss of
The salt formng -

o0 BB 47 e SR R i B TS
e in R - » € e /é\ ¢ w@s i
T 0120 AP i AR o et

of et hanol

, oss” of at star
1 mL ofa solvenp rolistedhincTabdé 8 Arstaicldemetrieemidunosf gropidtidtacidpgn

| et i f weight l1qgss (~140C), the salt )
subseci3HRY ideddo Bhes'Speliion: B pUrONHHURTCR Rh TN 6A°G Rpambient
tempefaRire (Whére ia<clel SSGHNEFbrinBd, RNER S QntihhE atf4f=ef. @61%8'&’4% Eollected
acid and only traces of propionate were detected.
by filtyagion/prd-amgyzgd b X RID ST G&uinfl an eorgainistances 'H-NMR.

Table 8

Physical Crystallinity LOD, %
Solvent T, °C Appearance and Form T decomposition 'H-NMR
IPA 60 ' FFP Excellent 15.1 0.97 (3H,
Sa propionic)
1.02 (~4 H, IPA)

| : 3.73 (Hyy)
" Acetone - 60 FFP Excellent 7.0 0.97 (3H,
A 98.9 propionic)

-3.73 (Hbz)

AcOEt 60 FFP Excellent 6.3 ' — :

' A - ~100

[0088] A salt forming reaction in ethanol afforded the unreacted free base (most likely

form Hp). Isopropyl alcohol produced an IPA solvate of the propionate salt (form S,). Based

on NMR, the IPA content is ~0.5. The salt shows a weight loss of 15%, which corrésponds to




[ 0089] About 40-50 ng of
N- hydroxy-3-[4-[[[2-(2-nmet hyl -1 Hi ndol - 3-

w@ koetrdsrid am no] net hyl ] phenyl ] - 2E- 2- pr openam deCT/Ugm®07/070561
base nonohydrate was suspended in 1lnl of a solvent as
listed in Table 9. A stoi chm?rretri c anount of sulfuric
acid was subsequently added“to the suspension. The
m xture was stirred at either 60C or anbi ent '

the logserfiJBAgtiur an ynidentidicd cchlnpé\:liens oThé $adtfofraingRehctidh i fdefshe and

I T T ) (ke
6.3-7%HhbiMgartsTa bl o, [OQRL W d&iﬁ ?&%E onfP4cd 8 d Wﬁqtpf)gﬂoﬁ Broduct.

[ sopropyl al cohol affor at| on of a
Upon gpmpletiph phiweight loss (11402Q), theealt idécampoass. inshbsldibeqpaned out that

wen R0 6058 ST BN ' i o lpimees o

propiohae wé&tidefeotedi Ng reaction in ethyl acetate afforded
i solation of a yellow hygroscopi c powder (form A).
During filtration, the sanple visibly absorbed :

moi sture, and its poor EXAMPLEiVtY is attrlbute'd to
this effect. EXAMPLE 10 Formatromn of Hem - Succi nate -

Salt [0091] About

N hydE oxy- L (ac[[[ Zzﬂ(g’o‘"ﬂtgh"%s“ffﬁﬁe Tl -
| 2E- d f

oy lon e e R g e e

yl)ethjrlﬂaanigad]_meth}'fll_ﬁigieﬂyl].-QE 2§pﬁﬁ)9mah{illdé> ﬁeg 3!153 B zﬂrafg was suspended in
succini ¢ agi ubsequen added to

1 mL G SRV Bhistad i TAblE G & SRShigRericamapnt of wilricacid v

subseiERII £ BddeHSH B S%Eﬁérg%oﬁlv‘ﬁgz thi ufél @gsr st 5 L6 p oxbélmblent

stirring contin at WEr e “Col
. tempefature Kwtwro @ céaad selntdry fented)stinRionfitdednd°Cy Selite were collected

St an 1H.N 10[,0092] Four distinctly
by fitgiBh APE e Aoy SRIP LG Stk sorhe rtamees B MR o
Tabl ﬁonohydrate (formA) (ethanol at anmbient), a
ablHeni - sol vat e of isopropanol (form SA) (i sopropyl

al cohpl')y, ang T 7 eq ﬁ.or TS FornrA
o3 Kt pb iy | M, Oor 7,

IBAdi t | on60i t E-%AMWoEd?PsmthsMemd [ eBrooBUe ny,l.%(6H,IPA)

dermonstrated|in ethanol | and gt handl ~ anggivat e gt CTPA™

EXAMPLE 11 | -1_06@9, IPA)
4.22 (Hyy)

AcOEt Ambient - FFP Poor ~6.7 4.22 (Hy,)

A ~160

[0090] The salt forming reaction in isopropyl alcohol afforded isolation of a white crystalline
salt. It was identified as an isopropanol solvate (form SA) contamlng 1.5 mol of IPA per.
formula unit. In DMSO, 0.5 mol of IPA is protonated. The salt forming reaction in ethyl
acetate afforded isolation of a yellow hygroscopic powder (form A). During filtration, the

sample visibly absorbed moisture, and its poor crystallinity is attributed to this effect.



Formation of Hem -L-Tartarate Salt [0093] About 40-50
my of N-hydroxy-3-[4-[[[2-(2-nethyl-IHindol-3-
waz()oe/awuq am no] net hyl ] phenyl ] - 2E- 2- pr openani deCT/Usm®07/070561
base nonohydrate was suspended in 1nL of a sol vent as
listed in Table 11. A stoi cﬂorretrl c anmount of
~tartaric acid was subsequently added to the
suspensi on. The m xture was stirred at either 60C or
anbi ent tenperature (WEXAMPIK ¢ar sol ution forned,
stirring continued at 4C). Solids were collected by

filtration and @Hvehetied T HeARRRIcckiate S5 | N sone
i nstances 1H NVR. Table 11 [0094] The salt formng

[0091L@ﬂﬁ> ut 20150t &mm{‘y&ﬁxpﬁﬁﬁ %&ﬁgﬁqﬂ@a id required

tin toeevatedtenpera ures _
yl)ethY;lﬂ 3rain mfrthjdlpfanﬂ}dEobpr@anamrdh fitee bmnmnﬂlgdraaé&)waﬁslﬁﬁéiﬁed in
a rrat e and was el ed as
L Y850 B P Bl A Gh R RSl o e

subsequedtly\added 1@ thetfipeabidn. Tht hakefe Wa Mirkld Bk bfieri60°C or amblent

- structure with A significant differences were seen
tempeyaure Gyiese 3.009ag ﬁ@iu Ed,lsgnm eoatinued a3f4°C). TSolidarvedre collected
oy R 00 TWlpho Ot RS b0, PR
Y R0 dfglga?eze I@?XI%IFI%;(’PG i e {5 taRETH ﬁm“dol -
Tableé yl )et hyl ] am no] nmet hyI ] phenyl ] - 2E- 2- pr openam de) and
8 nL of absol ute ethanol were charged in a 250 niL
3-neck flask |eqphpged W ﬂﬁ,@{}@t R and—an
Sol?lgllﬂlt ?‘i’,\?gﬂ[e}\pp‘e gngn (tﬁ}r mﬁ;@?;ﬁsgmﬂc’ qiﬂN&\’fR
. 1TUT SUS|HY ||o| o—Wwee uuuuu
_ EtOl—z. 28nrol 60 104 BAMetedIFPo LEXtCQlﬂQDérl c acild di sgol véx3i ¢2H,
| (1:085)n1| absol utje ethanol . | Initjally,| | angg7yel low succinate)
aggl oper ates|formed thap prevented adequate <>ti I 31 35 b2)
OVer i me |1 elcgnverted Luuccn e ==
I(Pl‘f\gf%rrabl e yel I%&&S‘S\\ﬁz}r gxf?el:leinﬁ cont flued at 60% lf@H’
. ours. The|m xture wap su&éequently cool ed|t o segsinate)
t enpelr at ure and pI aced |n an ice Qath for 3.85 (Hp,)
- EtoPIPr OXAFi& Y =P diguMep ow p S
recovered by f|| SI on anggﬁggﬁ oncg by col d 2.31 (2H,
absol jut e et hanol (FT . was dri ed9%0er ni ght SEEGRae)
vacuumto yield 4 1 g g me L-tartarate 3.85 (Hro)
IRAeni | - Asabiet at e) BRIt of  Good | 28+46 1.02 (~3H, IPA)
N- hydr oxy-3-[4-[[[2-(2- mt.h;gA-I Hi nd@b;é’;(z_ 2.32 2H
’ step) succinate)
155.8 3.88 (Hy,)
Acetone | Ambient FFP - .-Good 1.5+1.3 (2- 2.31 (2H,
: B step) succinate)
- . 162.3 3.86 (Hyy)
AcOEt | Ambient | FFP Good 1.3+29 —
a = B 154.5
EtOH 60 SAM to FFP Excellent — —
. : A _
EtOH:H;0 | 60 | SAM to FFP Excellent 1.0 '2.31 (2H,
(1:0.025) A 197.3 succinate)
' 3.85 (Hpy)
EtOH:H,0 60 SAM to FFP Excellent — —
(1:0.05) A




| ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de
{923 60/3/ ]EXAI\/P}_E 13yForrmti on of Mesylate Salt [0096]
wW@2®7/1¢7¢eLl0 nmol ) of the free base nonohydrat ePCT/US2007/070561
(N-hydroxy-3-[4-[[[2-(2-nethyl -1 H ndol - _
3-yl) et hyl]am no] net hyl ] phegy!l ] - 2E- 2- propenani de) . and
75 nL of ethyl acetate were charged in a 250 nL 3-neck
| ask .equi pped with a nechanical stirrer and an
[00925&911; dishngt &brentrbemmcsmaue rselds wers skt mbhchyafddedorm A)

(ethangi %ngxg? aﬁa %ﬁf}'l%forpé? page %‘@Qf)a(fq%g;q%%éc&%l)d and two
unsolwitédt fodab & AMIPERSIPR @pldyshi Elh'%ﬁxgttyyx%#l&\ﬁll REMHEoss up to

The m xture was heat ed to 5
200°Cogad highert decamaosition temperpauret ilmaddmm yt&iothbmnﬂﬁslzed

i The s ensi o s cool ed
repro&iféﬂ;‘f}gom ?m hgsé’%é U eﬁgﬁ‘gl ‘?ﬂ@t%’?f’lt ‘B‘Léz‘g‘ft?roat\@ T ecover ed
f by filtration. It was washed once with cold ethyl
acetate (15 nlL) and drmht under vacuumto
yield 4.38 g of the Jme - I I)OIhI\II-]hy(rjnrg)g;rethyl]p
3-[ 4- 2- 2 H-| n 0 ethyl]a
heLyI][[.[ZE-.(Z pr‘;tﬁ’é egof HemidosTarfayatrSalt t i s not ed
el | ow powder is a form of

10093 i %@t"ﬂfé‘g‘i 7P Q?‘g (Iéfg‘tll“lhgih{‘?g{/':”cférﬁ[ér@gnﬁgylel Hiindol3ke

Ci
yl)ethﬁ%ﬁ;&tlﬂtyjn%thﬁ | A Vg@tﬂﬁxﬂ hrf:g L& a géﬂ?ﬁAiﬁ wwpended in
I mL @feemdl‘eenh eahstcrglmhbmmc mrstowﬁ)@laﬁd amohﬂﬂ oF tértatic iR Was

whi t stalline solid
subsedui st 1P R SErns oty b mathouR sugqeﬁ[a%@theeﬁa% or ambicn
tempefitilré OWhére A&l solliich fAntd,is8 omfgﬁé?lﬁ it qp@g lﬁ(}héiﬁ ivxéere_ collected

al.so advi sed that addition o ane
by filtrgtipp) apdsanpdyzsd dy XRMD SHOAtaatresabelinstanns 'HINMR.

tenperature increased afterwards. It was observed that
Tableddidi tion at higher tenperature afforded the imediate
prectpttat+-op—oef—thesalt—as a soft and gu

 materjal . EX/\NPEB’SIQBlForﬁfwstdhnuy MaLED,&%Salt [ 0098]
Solgerg7 g T4%C mipAppeatandee| f amkFbemae [nTaohydtat | 'H-NMR

U

EtOH.Hg@ydR'GDX(YtS@' _[P%}th[s%w MehBYlent HIINdOT § 5 38614, tgrtarate)
(110?0535| Jethy! ] am ngp rephy | phen ']n ZE- 258ro enaweck3fﬁ56(gk1:tz) |

nF Qcellone were ¢ arn
l\J III_ A\ | AT Ty oTrTreo

EtOHsHo® ppedé@i t h SAMde FER caIExsetllent el and—an adfliti on —

(1:00¢gHnel . | A
EtOH:H,0 60 SAM to FFP | Excellent 0.5 3.86 (1H, tartarate)
(1:0.05) | A 207.6 3.95 (Hy,) |
EtOH 60 SAMto FFP | Excellent | — e
, ' A .
IPA:H,0 60 SAM to FFP Good 1.9and 3.4 | 3.90 (1H, tartarate)
(1:0.05 = B - > 160°C 13.96 (Hyy)

- [0094] The salt formlng reaction of the free base with tartaric acid required heating to
elevated temperatures A hlghly crystalline, anhydrous salt that decomposed above 200°C
was isolated as a hemi-tartarate and was labeled as form A. Form B was isolated once in
isopropyl alcohol and water at 60°C and, although very similar in structure with A, signiﬁcant

differences were seen in its XRPD pattern.



The m xture was heated to 450C, and to the hot

suspensi on were added dropwise 1.16 g (10 mml) of
woradogites7aci d di ssol ved in 25 nL acetone. AlthoRghUs1e7/070561

addition was slow, the salt precipitated out as a soft

gunmy solid hindering sti ”5{‘9 Stirring continued

overni ght at 45C and during”that tinme the soli d

converted to a white free-fl owi ng powder. The m xture -

was cooled to roomtenfEXAMPEEand pl aced_ in an i-ce
bath for approximately 30 mnutes. The white solid was. -

recovered by filtFgination $PENERLAAREsAH th col d acetone
(15 mL), and dried overnight under vacuumto yield _

[0095%.3%7 dg(lwfmiéﬁP df?kef%&%a%@ﬂongqu_rete (N-hydroxy-3-[4-[[[2-(2-methy]-1H-
OXy- 3- -
indol- ﬁry(y)ﬂhyg]amu)(ﬁmghy5 ahtprryd)]]-‘"r.ﬁﬂmtbﬁqﬂann‘dd) bn@ E6 BrIpsadesiats élkanol

were é %_P% n/% a 12%? Qn 9# ésklnegtug)%sﬁtl gbt&\ﬁgpggor{ggp gt,rqgéf:rearn?l%%ddltlon

funneb (FHethixairt &as hbawmoml &df@&h@k&%ﬁ@ﬂsm Here écﬁied dropwise
addition to the desired form anoth

0.83 g (gwmiBele h?)és?ixﬁffsé}\oﬁleiﬁp@rlmaﬁmeils(some 1r9ti) rrﬂmblsdlutneethanol

In1t1allfémﬁgé ﬁalofvsy %B](%D%%%Q gp'g‘!eg?%‘z é(%{ltgg éd%&l\lg? s[tm% @].lt overtlme

these Werel cantértedac lﬁtée (ﬂéw@@ arﬂ&%ﬁmel&fell@w povd¥Rt SHirring continued at 60°C |
corr ondi n . ure -lactic acid) is diluted

for 2 hours, e@ﬁtrgl.xtv(rg Was s'g)seqleﬁaﬁy m@le@, & ronviempsrahise prdiplaced in an ice

bath f&%ﬁr({x'nﬁﬁ‘t%fy j@ﬁﬁﬁ'ﬁét %g)y?l‘:l)cg{' npgrgfd&%z{ssrecom?e %/l tullﬁI ﬁ O ard

owed to cool down erature a
washedgnpeaby ¢ald absodute ethanolaho frdl). ﬂih\eas‘ dliddCDMeﬂﬂglﬁaﬂnﬂer vacuum to yield

41 ¢ Bl Ehor BrSsie) st ofayorreny - LS 3-peti Heindel->-
-yl)ethyl]dﬁﬁhb]{ﬁdtmhwh)h]éﬁ-ipm@gl?%ggi\gggd@ ree base form HA -

| aced in a gaction flask with
mschanl cal stirrer. Dem neralized water ( 110.5 g) is

added, and the suspensiggi M?L'Eefi ed to 65C (inner

t enperat ure) Wldtgl n 30 he DIa | act i goa::r: ﬁut o
solution is adde uring

at 65C. Duri ng thelia ddi{olio(ﬁﬁ?;! ﬁbg?act ate salt

Sl [ v 0.a.s L
OS50 e AR RN TN S
indol-3- Ql)dlhgl)]ammn]inéthﬁ]}ﬂtehylt] 128R2-pfopehdriderarl 7508 of ethyRhcetate were

ddi tes, The solution is cooled down to
chargef}y %Fﬁﬂ@r 3 ?‘Fpn}é?sgteﬂfl’é’}’e‘éw&h%??hémy%lt%‘ﬂ@r a\uzsbamgidltlon funnel.
To the Ntif¥dl Eﬁbb‘ns%x{ tedeladded drofRisEYl 5L (10 mmol) of methane sulfonic acid
dissolved in 20 mL of ethyl acetate, affording a stirrable suspension of a free flowing yéllow_
powder. The mixture was heated to 50°C and kept there overnight, and during that time the
yellow powder converted to a white solid. The suspension was cooled to room temperature
and the white solid was recovered by filtration. It was washed once with cold ethyl acetate
(15 mL) and dried overnight under vacuum to yield 4.38 g of the mesylate salt of N-hydroxy-
3-[4-[[[2-(2-methy]-lH-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide (98.3%).

[0097] 1t is noted that the initially formed yellow powder is a form of the mesylate salt that
contains more than the equimolar amount of methane sulfonic acid. As a result, this solid is

very highly hygroscopic. Upon gentle heating to 40°C or 50°C and within 2-4 hours, the



i ndol - 3-yl ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de
DL-| actate nonohydrate) are added at this tenperature.
wab@7augpensi on i s cool ed down to 330C and i s BCT/US®A7/070561

for an additional 20 hours at this tenperature. The
suspension is re-heated to ?gc, stirred for 1 hour at
this tenperature and is coof®d to 330C within 1 hour.
After additional stirring for 3 hours at 33C, the

yellovp poddatconsertssiolaavisitt daystillihé salid sk coﬂf&%s&ﬁ@ e(ﬁulh{o% aﬁﬁ'ﬁﬁt of the

shed . neral i zed water The wet
methaPF F‘t\{@?m%a%@n Ifglscﬁﬁ ENqinhXeEesGePISt Its@el@o @éw téaarmddnmn of the

thaR8 BYIE
methafi8 SYESie!aciq is done af gmbient temperatyre and the temperature jnorensed: |
afterwgldse thyag obskeed Iﬂ}at addiden pr ldplesraerhpleatidte dffrtad te Shiedite

* preciflg it B8 Re U FEH 4G ooty mBTABLC cnt i 1 AR, i £

.the exception of the |ntegrals of water signals in the
1H NWR spectra. XRPD i ted the presence of the
anhydrate form [OOlOZ]E‘gEQMonaI salt formation
experiments carried out according to the procedure
descri bed above, tKermatemefMaleate Salt was filtered at

bef are cooling to 45C, seeding and
[0098]; Sﬁté’aﬂp.nzlapl)@ﬁ the freechase mesekydrite %hhhad(mwm- H{2 (F-orettyl-1H-

S0 B0 n EO, SRUERS I LEEHL Re v

chargeddn @SOWé setkiflagrequippst ivith a Be¢cHaaRADAR AR ﬁnd fn éddﬁtléh funnel.

DL- | diluted with wat
The mi3fy® i35 HeBE ¢ 455, Sheiesing ot wspmtonremneddadsirppvist biid)e
(10 mi6l) oFmAMaeESd dESSIvEPIES AP @' hNGEnRe o?xij\%@snlkw the

roomtenperature and 1s use acti aCI
salt precipitatetboyt g |a(§mﬁ|ggnm zohﬂdnmdsm;lg ntnsingp Stirfipl Exhkinued overnlght at

AT o SO i b kb o
was cdobedito gbomSeIﬁlba@t&ﬂ: dnd [%ac%d meskRE baderel hﬁﬂo{ﬁrﬁ Ly 3‘? hﬁnutes The

hi chani cal- stirrer. neralized water (54.8
white idavs ra?ﬂyefqﬁiéySf‘aiypm Ntﬁﬁhffdsomea‘ﬂ@cmﬂd)aatame (15 mL), and dried

ovemlélllt"lﬂﬁézt \%9&15% fe?a 4 2”1 gmf '?hesrﬁalgllte Wby géf N- %-ﬁtg& é%(Z-methyl-

aci d sol ution s ad 'S sus nS|
1H- mdqlﬁtmmh)alanﬂeﬂmettsé]@ﬁemysmmopémw@@ s(@)s a
suspensi on of 5 ng N hydroxy-3-]4-

[0099][ It[lszm(tad thet hydoré prefaralsie s@vare)fer synthlesis i Rprophhv] yl
% %@Bro enani de DL-|lactate salt, anhydrate form
optimizatiog, ehflt Was %tpsyrvgﬁ dhattip addigign tasthe @insquqilfgun,f anotler

polym&‘éﬁ'ﬁlﬂpan%lw JiEEan%oﬁhoﬁ' &glperature (118.9°C) could be isolated from

2-propanol as a yellow powder.

EXAMPLE 15
Formation of Anhydrous DL-Lactate Salt

[00100] DL-lactic acid (4.0g, 85% solution in water, correspondmg to 3.4 g pure DL lactic -
acid) is diluted with water (27.2 g), and the solution is heated to 90°C (mner temperature) for
15 hours. The solution is allowed to cool down to room temperature and is used as lactic acid

solution for the following salt formation step.



The tenperature is raised to 65C (inner tenperature)
within 30 mnutes, and the suspension is stirred for
wamoadei7eé onal 2.5 hours at this tenperature. AEETSI00E070561

tenperature is cooled down to 480C within 2 hours, and
stirring is continued at th%%| tenperature for an
addi ti onal 22 hours. The protuct is isolated by
filtration and the filter cake |s washed with

[0010di]eﬁﬁ -hpdraky-3€d-[{fat@métBylx1 H-Ondb)-3- ﬁ%y&@imﬁé]kﬂe%{yi}bﬁk@l] §E-2- '

d_.in_vacuo at 500Cto obt ai n .anhydr ous
promw;p,@a |f1{§§ aaga moHy G00»)ieplaged in a 4-necked reaction flask with

mechaklital SEQdr; :f)e)ﬁlu}x@liaﬂi@d] \%ﬂenﬂg]l 6%@ Y eld?l%? %d]tﬁgglségqs qny is heated to.

propenam de DL-lactate s
65°C ﬁnmj dernperiiate) iwithipd0 ntinatesd ﬂmdbhﬂmuctabmlrsohﬁk)ﬁ iphdiea to this

suspe h e o B it E\;x?es ﬁg g% r%%ﬁ e E : 7 tlgr\a/ g% ipgacg%tp galt solution, the
susped’dikm’éﬂrﬁbﬂ‘ec{ RLO K lutidir. | "ﬂﬁetddgltﬁ)gn' me(e@ iStnsdd Witk Qetdthéthl; water

in water, correspondi . pure DL-lactic. acl
(9-1 g), ang, Fhwhalowm stirvgsk as |65%JQer ag)addmlndalt'.iﬁ)snmtelst iThe solation is cooled

coun R AR RO  GTRGA b Rl DR L E e

1H-mduiea-yh)ethﬂ@mmas]manyl]meayn]QEspbwpb@dim‘u@ DH—&@tateothb&YHyﬁﬂate) are
sal.t formation_step. [00106] 1
added gt fhisfiepwgrature. The PUSPENSiGRis ﬁyqﬂeqi Fipwn @@83‘@ giid)is stiyed fomian

addltl&]a'l@ﬁ BMJan B’Pﬁl‘i’sytlelr%pel%ﬁug ﬁ’{]@ﬁﬁg %h!:a‘ril 4 t%tbﬁegg{utrreﬁl for

monohydrate for ace nec
1 hourf 4t slsik teHWaiure(andl 1Ocdvleg) tol3§°@d'dﬂ'ﬁh 1 holul. Qvfest adylitiohdl stirring for

d Th ddit
3 houfl g K e Hrplf i BiTeted o5 e, el B e catanomorhed veth
demm@r)ahz%ﬁat&ﬂéﬁ@ﬂ@ 3, nl"lieswa%{e%@aﬁ@is Q4ed (A %ﬁ{) at 50°C to obtaln the

rature) to obtain a solution. The solution

anhydgqugf\{?bﬂirpéy- 14- [Hﬂr(@tr@@htdt1f&zﬁo&ﬁd’l)eﬂlylh]@muﬁo]htemyé]@hen}ﬂsz 2-
t I t o obtain a
propef@AEBI E3kIeR s 5 AR PHRE TR Biofodad Heticrlfope
monola/rdeataslale(dm(rmSIA)mSHBDG Rad on H)-TNMR Wﬁh Rk stioh o'f'tf:é‘mteglrals of
L %2- | -1 Hindagl - 3-yl gq)( am no] et hyl ] pheny

Watef% é%s Fo‘é ety - XREPdp Cfst the psprepen ofithe arhydraté form.
wat er The tenperature is cooled down to 33C

1001023 nth %dldrtrqnahijﬂq TTR% o] expermends caried gul accending to Shdypropedure.

descridd melé tﬁ %gﬁ%}sﬁfuﬁon m@ fi ﬁth ﬁ?gﬁ?&” ﬁselﬁ;%gghgi{ ﬁ%[és seeding

agal n nper a
and crﬂtalhzainbnaﬂn 6l Caseqyrfodn Mﬁhﬁhﬁie g6 )asks obtained as product.

EXAMPLE 16
Formation of Anhydrous DL-Lactate Salt

[00103] DL-lactic acid (2.0g, 85% solution in water, corresponding to 1.7 g pure DL‘-lact'ic

acid) is diluted with water (13.6 g), and the solution is heated to 90°C (inner temperature) for

15 hours. The solution was allowed to cool down to room temperature and is used as lactic

acid solution for the following salt formation step.
[00104] N-hydroxy-3-[4-[[[2-(2-methyl-lH-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-

propenamide free base form Ha (5.0 g) is placed in a 4-necked reaction flask with mechanical

stirrer. Demineralized water (54.85 g) is added, and the suspension is heated to 48°C {inner



down to 33C within 1 hour. After stirring at 33C for
an additional 3 hours, the product isisolated by

Wo pdovnadzion, and the wet filter cake is washedP@i/Uk2007/070561
‘water (50 g). The product is dried in vacuo at 500C to
obtain crystalline anhydrous, _ |
N hydr oxy: 3 [4- [ [[2-(2 methid =1 Hindol -3-

_ yl ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de:
tempemunehmtammmmute(sf dmmm) lacEXAtiBlsElutiBn Fudasd t(Pl'lh@sfus%ensmn

durind OIS BTG SR st areadeLiab armEmegeion o6 s UGN uideory-3-{4-
[[[2~(@hre{1@¢~t1 Hclnasltzi)ﬂ)m§1]£{h ﬁrﬁ&g@}%{kﬁﬁtﬁ 2 g)pofpgﬁmgiderﬂ? \hetate salt,

he sol uti on.was heat ed ner era
anhydffm form Aon0s25 ghwatet)ani stirrinass edritimmed far®@ aidiiondbhdurs & 48°C.

The teng)%FQtn%{srf? o a‘gb{? ﬁ%@gﬁv\g? UEFE%P{?; wgt?%;bé G pisid ]Sar?cll tlilltelsgsnpensmn
-~ is stirll fordin@idilitdnd . § hbws 6RthieMYbrature. Then the temperature is cooled down -
2B 5

H-i ndal - 3-yl ) et hyl ] am no] net hyl ] phenyl | -
to 48° ér‘?ﬁ‘ﬁ% rhoaesytu%%%lraas@ coptinvedat fHigtey)petaturp farcahdditionall

22 houps SHFEProlGA 1 Bpia ) ARSI e’ GRiTnAB 3 on

demlnemllh@iawadr Qo 60PC Thewmetrfiltceanlas ia GHEE Jn YickiB aiSB€ to obtain ,
ctlc acid solution is added during
ey K-Edra Sy T2 resrur o5 e tlsmincimethufinbenyts2E-2-
)y n t
proper B Dl bl fonh ) e cr AR bIS A" MR Fer”
decomposition taky pice togefhepat IB3AEChy | - | H-| ndol -3-
yl ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openami de
DL-lactate salt, anhydraté forn) are added at 38C.
After stirring at 38C EXXAMRLEIMI ti onal 2 hours, the
m xture is cooled dowmn to 25C within 6 hours. Cooling
iGonyersiomofDILEL v 2 Halt MoAORAratd foi DL 1.Aeeis saltf&mpdrate
100C to 5C within 4 hours and from50C to 2C with 1

[001051 ODL-lackeeacklOBING I85% dctutidnl ih ler! &frre@ﬁbr@‘i’tggnt‘b'djﬁ" g'pur’e DL-lactic
20C, and the ﬁroduct ‘is isolated

acid) iy &rltt?%wte Aeatéry(d 1, i the salutarde heased b BE Gareh tanggteeature) for
15 hout® T(he?sgﬂ)tron%‘gllé e84 t% rg&h“atgmf)enrat\ﬁ?ec e 8 used5 as?actlc acid

to obtain crystalline an
SOlutION-thdjﬁ@ﬂy}v@ngdaltfoﬁxﬂat@d}smqt hyI -I Hi ndol - 3-yl)ethyl Jam n
o] met hyl ] phenyl ] - 2E- 2- propenam de DL-|lactate salt

[00106] f Ir grofN -hyEXﬁdYFB_ -F-[[P2- Fl)frié&iyﬂ-QH-lﬂﬂol@-ybé‘tﬁyﬂarﬁmo]methyl]phenyl]
2E- 2—propenal¥1cg{e%L lactate salt monohydrate form Ha is placed in a 4-necked reaction

flask. Water (110.9 g) is added, followed by the addition of the lactic acid solution. The

addition funnel of the lactic acid is rinsed with water (15.65 g). The suspension is heated to
2°C (inner temperature) to obtain a solution. The solution is stirred for 15 minutes.at 82°C.
and is hot filtered into another reaction flask to obtain a clear solution. The temperature is
cooled down to 50°C, and seed crystals are added (as a suspension of 10 mg N-hydroxy-3-[4-
| [[[2-(2¥methyl-1H-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide DL-lactate salt,
anhydrate form, in 0.5 g of water). The temperature is cooled down to 33°C and stirring is
continued for an additional 19 hours at this temperature. The formed suspension is heated
again to 65°C (inner temperature) within 45 minutes, stirred at 65°C for 1 hour and cooled

down to 33°C within 1 hour. After stirring at 33°C for an additional 3 hours, the product is



[00109] 3.67 g (10 mmol) of the free base form HA

(N-hydroxy-3-[4-[[[2-(2-met hyl -1 Hi ndol - .
w@2007)1et7n6/1 ] ami no] net hyl ] phenyl ] - 2E- 2- pr openanPCBYSBNT070561

75 nL of acetone were charged in a 250 nL 3-neck flask

equi pped with a magnetic st%%rer and an addition |

. funnel. To the stirred suspension were added dropw se

10 nL of 1M lactic acid in water (10 mmol)dissolved in

isolat@bbyrfiltmtion,cmd, theafveOfi ltkir gkedis %&Héd ﬁﬁlll Wéllté? 150 SF. '"{He't pH8duct is dried
anbient and a ite soli reci pitated
e L5 S Bl o s o>
. The,
ety o) A S ES R R IAPIARRL I m A3
once with cold acetone (15 nL) It was subsequently
dried under vacuumto ;@ﬂﬂ,{ﬁfisg of the DL-lactate
nonohydrate salt of B

X do '
b L& Y3 atadot 6 K5 ﬁz ﬁfﬁ“i?lﬁfnfﬁ”e?‘“it“ de

[00108%?{ lactic gggég%jb g gg%yfe{utlﬂg JLateR cggemynglfng to 6.8 g pure DL-lactic

acid) %&h&ldirtéd(wnﬁ wader([(54. Z'g? %ngﬁﬁéﬂédlutizdg‘\z&%%gﬁ% rgr?otﬁa (l?ner temperature)
yl)eth am no]l met en - 2E- 2- pr v
for 15f119?um : ol %leg]ﬁ@s @Hawmgtomel g0 W tastoyetempersture abdwas nsed as

lactic I@ig lsSlufién fi tﬁé él%ﬁh@%&@t%ﬁna%%?t of lactic acid was

- su sequent he suspensi on. The m xture was

0108 Nl TS A et 2>

propezmhile friee Bade)fofn (20 pPR phdedd analh )[Zélgssk&(acﬁpgld ekfEhobRter

Table 12 [00111] The sal ormng reaction in
(2094 %%'SIQNE;SW Wompwrs) 1saddech cEhedight selloyp @wemdmme dreated to 60°C (inner

tempe?’c{nﬂb):al tHi'ﬁB}O" thihu %aﬁd the Ialc €58l So a!n]i ish%&%]&;? %/ggg (ﬁ%unutes at this

he sa IS Cry St egl ns 0 de
tempemm Thodddison ﬁpme]as rmbem\mtli SQOE(1ERATHeSoREOTH EBIdIS 38°C

witingd RO 500 S5 oy i} G2 5E R Rripiarp et St 42 aefos iyt 5
yl)ethﬁ]aaiﬁhbmhdtmwh%}]éﬁ- Eﬁa%aé‘md% t%{e 1t gdl(a?eofgpmggre added

was treated wit actic acl ccor
at 38°¢ o Aftep stirring at 38°C for an addltlonal 2 hours, the mlxture is cooled down to 25°C

within 6 hours. Cooling is continued from 25°C to 10°C within 5 hours, from 10°C to 5°C _

within 4 hours and fror_n 5°C to 2°C within 1 hour. The suspension is stirred for an additional
2 hours at 2°C, and the product is isolated by filtration. The wet filter cake is washed with
water (2 x 30g), and the product is drled in vacuo at 45°C to obtain crystalline anhydrous
N-hydroxy-3-[4-[[[2- (2-rnethyl 1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-
propenamide DL-lactate salt (form A).

EXAMPLE 19
'Formation of DL-Lactate Monohydrate Salt

[00109] 3.67 g (10 mmol) of the free base form H, (N-hydroxy-3-[4-[[[2-(2-methyl-1H—
indol-3-yl)ethylJaminojmethyl]phenyl] -2E-2-propenamide) and 75 mL of acetone were
charged in a 250 mL 3-neck flask equipped with a magnetic stirrer and an addition funnel. To

the stirred suspension were added dropwise 10 mL of 1 M lactic acid in water (10 mrhol)



procedure described in Exanple 19 to obtain
crystalline
wOoRWydsoxe/ - 3-[ 4-[ ([ 2- (2 met hyl - | H ndol - 3-yl ) et PgI/p8200TI070561

] met hyl ] phenyl ] - 2E- 2- propenam de L-(+)-lactate salt,

anhydrate form Melting point and deconposition take

pl ace together at 184.70C. “The XRPD pattern is as

shown in Figure 13D (2Q= 9.9, 11.4, 13.8, 18.1, 18.5,
dissolyv@l ih,ZOQﬁszetﬁﬂc GffoRtfin@a cR8r &)utloﬁxmluﬁg &ohtin@édTit dntierftfand a

d r ous actate Salt [0011
white Rf-’ i}atsd EW)*{ of spproximgately |t hOHr i F%mmgurynyaémyle}imm ice

bath a0d &/ fok BR ﬁ@d’lh])nea Fﬁoﬁs ’ﬁgeg?iﬁ%@gv{s é&g)vgﬁﬁ%g(fﬁgau%ggnd

was treated with
washed @neqwithcolatatose dEsmi). bBdvassubsequaitly didtundebiaginin to yield

3.94 £J0IR0 BLpbASe M chhL e S ot N o3 T ﬁﬂék@%ﬂ?ﬁe{ H-indol-3-

yl)ethﬂ]a(mmo]xﬂahﬁq;ﬂleﬁ DE-ABRpenahide (88.99).Mel ting point and
-deconposi tion tglae pl glgigét oge?&er 6(1)2 184. 10C. The XRPD

pattern is as shown in Figure 13E (2Q= 9.9, 11.4,
13.8, 18.1, 18.5, 19. 7ExAVMPLE3e6. 25.2). Mrphic
Properti es[00114] SorpfTon-desorption isotherns were

recorded by mw‘*"‘?ﬁ"ﬂ?ﬁ“‘?@ﬁ?ﬁrﬁ?#a“ e%% ts

of(N—hydroxy3[4 -yl)ethyl]a
(001161 RSLIRAS) R U A hyarti 314 MfGREN &ﬂ%ﬂ%&ﬁ&%t 2

yl)ethmﬁmmg)]nmmylmtxemyl]-aEeiz-Ismpatanﬁﬂe des eyt HRWas Qi
ch RH% step retai ned for 3
staichigmetigamonnt gfdacticagis was mwently added

yin
C}% acleqar solution

solvef FEEE Gerfle I8
to the %ﬁeﬁs’fb&s | ’{/l@?ﬁgcﬁg’givgg giflﬁf%cﬁﬁté%&ﬂ{

step
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EhdRA in 1 mL ofa
ours.

formedyistiering qontineed 4 ¥PE, Selidwwereicnlledtéd lo;aﬁlﬂ:atloﬁ led Iuwl)yzed by XRPD,
TGA and nﬁtNR/ﬁ{ cycles were very simlar.

[00115] While the

I nvention has been descri.bed above with reference to

Tablei eci fic enbodinents thereof, it is apparent that many
anges, nodifications, and variations can be made
wi t hout depainti . L.Qm v disctosed-
Soll&lei h- TAGE 01 dj E@lyg'&qi t inﬂm g ;IP e all
sSHeh ‘ hahgeg’% t am Wﬂ!‘!@ hat H&NMR
IRt hijn tH¥e spiri tFF&nd broickcsltnnpe of481(89.3ppended —
clains. Al patent appl cat igpps, patengég anJI ot her
[Tications|cit Erel . are, ncgrp
Ace?e erfencé in thel%?:Pgntl F?f?%ﬁj“ I|s %?Z?frg)d 4.184Hvz)
_substlantially pure crystallithe forlm A14>95

N- hydroxy-3-[4-[[[2-(2-nethyl -1 Hindol -
[00111] The salt fonmng reaction in isopropyl alcohol and acetone at 4°C produced a
stoichiometric 1: 1) DL-lactate salt, a monohydrate. The salt is crystalline, begins to

dehydrate above 77°C, and decomposes above 150°C.
EXAMPLE 21
__ Formation of Anhydrous L-(+)-Lactate Salt

[00112] N-hydroxy-3-[4-[[[2-(2-methy]-1 H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-
propenamide free base (20.0 g) was treated with L-(+)-lactic acid (6.8 g) according to the
procedure described in Example 19 to obtain crystalline N-hydroxy-3-[4-[{[2-‘(2-methy1—lH-



yl ) et hyl ] am no] net hyl | phenyl ] - 2E- 2- pr openam de. 2. The
substantially pure crystalline formof Caima1,
wob@raiaTie he substantially pure crystalline forPer/US2007/070561

characterized by an x-ray powder diffraction pattern
havi ng at | east two maxi ma x;l ected from7.9, 9.2,
12.5, 15.2, 18.4, 19.4, 19. 19.8, 27.7 and 28.7
(2Qdegrees). 3. The subst anti al | y pure crystalline

indol-Beylyetlnflafline jmethyl phenyd]-PE Lhgroperiagi dPDYE Rl acitd §dlta§ﬁliygfhte form.

ernjs as shown in Figure 1. 4. A substantially
Meltuggjpcg SPMpeationyiaks plage together at 184.7°C. The XRPD pattern is as

showNr WghusDobd- g b A4 A3 14 2 19221 6 252,299

yl') eChyl ] am no] met hyl’] phényl'] rape
‘substantially pure crystal line formof Caimd4,

wherei n the substanti al}fﬁAW@%ySt alline formis

characteri zed by an Xx- diffraction pattern
havi ng at L [ sel from10.6, 12.1,
13.6, 14 1 ‘Pa“%%ngﬁ"@dﬂ’“s%(;iaf? Esags 4, 24.4,

00113 éﬁf‘hﬂ? g1l i%sfl)emlﬂganfpu%?ﬂ@%%{zﬁly 2E-2-

propeiiiide lfreé 'bfufer (2001 ) val Hehie QwihSD-"(‘rc) 18RV éi @f é:éﬁi&grdgng t§the

A substantially pure crystalline form

Procec}uuﬁ %ﬁceiz;d L Exanpgle 29 (OZObt‘emrwysrstallhﬂa Nehydrcky-3- [4 ~[[[2-(2-methy]-1H-

ndol- £ A O LA B A5 A I 5, i o,

Meltmgpmm. andtdeeorspusitichrthkeplhoe 1opétBerGt ¥84.29C.1 TR KRPD pattern is as
h actggt%&g %y an x-ray powder diffraction pattern ‘
shown. St 91\%%{5&3 5dBceied, 20.3R3186.25.). 7,

11. 6, 12.8, 13.6, 15.1, 16.1, 17.1, 18.2, 19.4, 20.4,

21.5, 22.9, 23.4, 24. {0 050 ied and 30. 5
(2Qdegrees). 9. The subsStantl pure crystalline

Paragreterof | Cl ai m 8, wherein the x-ray powder diffraction

pattern i SFage BAQW | N EOHhftd - [0 Messtie! 2T | & Afhleate
As isPUr e Cryst al I ne_Igr r,W:n?L\,u Lt ndol )
- DSC /vy m Pkt JNotapplicable olF- “Notpplieablin [deNatppplicable
- XRBR subkt arfixcellany puf e dixgellenti i nle f dixoelidnt O & m Bxcellent
(crystgllvie) n| t he substantfally pure crlystalline formis
SamplEREBGT EBbpe] Disod XSbAY [POMSES- (A8 ACHER-PAEEHL T Desorp-
____having @attidnedst tib¥0 | tion tion tion | tion tion tion
1.5 ' 0.00 NA 0.00 NA 0.00 NA 0.00 NA
5 006 | 411 [ 0.04 | -0.09 | 0.03 | 003 | 002 [ -0.02
25 3.39 5.11 0.11 0.03 0.10 0.07 0.07 0.05
50 ‘ 5.17 521 | 0.20 0.16 0.16 0.16 0.12 0.10 -
75 5.22 5.31 0.31 0.36 0.23 0.25 0.16 0.17
85 5.24 5.33 0.35 042 | 031 0.33 | 0.17 0.19
95 ] 5.37 5.37 0.49 0.49 0.82 0.82 | 0.21 0.21

' XRPD ' XRPD XRPD XRPD
Methanol' | Changed to new | Changed to new NA No change
v form (A) form (C) - ‘

Ethanol Changed to new No change No change No change

' form (A) ' '
2-Propanol No change Nochange | No change No change
Acetone No change No change No change No change
Ethyl Acetate No change No change No change No change



maxi ma selected from?7.7, 13.0, 13.4, 14.4, 16.7,
17.5, 17.8, 18.5, 19.8, 20.1, 21.7, 22.0, 22.3, 22.7,
wWQ3003/140246 2, 24.4, 25.6, 27.0, 28.1 and 29.5 PCT/US2007/070561

(2Qdegr ees).
formof Claim1l, whereint
. pattern is as shown in Figu

12. The substantially pure crystalline
X-ray powder diffraction
1. 13. ‘A subst anti ally

pure crystalline formHB of
Papamhyidr oxy- 3- (4-[[[ 2- ( 2- mathyl-IH-lndoI
e LR 7T T
atv\/ner ein 4\5 ﬁb@é‘éntl al W & cry changed tedy fn | VO change
v by an ¥-ray powder difffoam@in pattern
O1MEKFIng at Cenverted two axGorverted ect ¢d Comvertéd @, 9. Converted to
10. 2, 14. Bydmehidridd 7| 7 hyd®cHiorid8. |, hiGrodhlodifle 4{ B}drdchloride
21.4 ang 27. 4sa(t2Qdeg| ees) .sald. The subsstap(ntl al y purgi
oH =<6 gst al |1 neyd & T € e x-
I;uffg-l ffrac{ion pataﬂg s?g%ﬂvgﬁé%w; f?’g?’g d&i’ " No change
substanttat St FReA g asef( pmp
salt of fgf’gl?y Agglqmergtss of Blocks and
net hyl - H-|ndoI 3- yI ét‘lﬁwlfﬂa&ﬁﬂ@] et hyl]phenyl nBEroRrystalline
ropenamde. 17 The substantially] pure crystal]i nepowder

formof C aim1l6, wherein the substantially pure

[00114}

cr%st alline formis characterized by an x-ray powder
pIPRienidssorpten ispthetas  werg redordesidst a Vil humidityebalance. The salts

of av-ﬁg&rgﬁr-ggq{[%gz%é%l -1%%&33239)%%?}2@}3 fi g@?}pﬁw}] %ﬁ@

Ppropersantide svete fst yubjucted t6 hyisyiag kﬂe?
powder

ei n.

sorptlgnng

base v@%l&@ﬁﬁiehdvﬂ Q‘VJ zq{
hydr oxy- 3

the tw ggxep 100 gy

t he x-ray

The

20.
G Vers JPG: S

sutl

diffracti

on

€29°0), fh Held 264 hburs) and then to a -
patternis a

rqtllqn];spgﬁpg sgquellge, witheqash RIF9e |st§p|r9tap\gd gor 3 hours. The free
F?“?v%%l ltncnﬁs R4 BRL Svad %omppetely dehydrated after the
drymgrmm y(pnly ithd daﬂmbﬁ tBe first svipyibh aydle afergidiyih @bl

stantially pure crystal
ffe substantially pure

| ingiralPcases,
[ine form

crystalline formis characterized by an x-ray powder

© [00115)i Whileché @RemtntIRE Beéiﬁa'es&%eatabbeéﬁﬁmtrmr
el ected from 7.0, 11.7

8.

5, 9.4, 11.0,

P,

embod%gerits thegeof, it g@pgaregighg ey denges( m@é'gaw@ and varlatlons canbe
made without departing from the inventive concept disclosed herein. Accordingly, it is

intended to embrace all such changes, modifications, and variations that fall within the spirit

and broad scope of the appended claims. All patent applications, patents, and other

publications cited herein are incorporated by reference in their entirety.




2 1. The substantially pure crystalline formof Caim
20, wherein the X-ray powder diffraction pattern is as
W@ h@rn4d7me Fi gure 2. 22. A substantially pure PCT/US2007/070561
crystalline formA of the hem -tartarate salt of
N- hydr oxy- 3- [ 4-
[[[2- (2-methyl -1 Hindol - 3-¥#3 &t hyl ] ani no] met hyl ] phenyl
: ] 2E- 2- propenam de. 23. The substantially pure
What ¢y @kiraéd Isne form of Cl ai m 22, wherein the
substantiall'y pure crystalline formis characteri zed
by an x-ray powder diffraction pattern having at | east

1.t AosubBtantivl Selll - » -
Yslﬁifeeﬂyandfnggﬁ‘gia?%f I\je-él¥(2rgg-‘% [gf [[[@15_(%8metii§l fH-indol-3

Yl)ethé’jﬁwakwéﬂﬂveaﬁlﬂ@F—czwysqunmn . formof O aim 23,

wherein the x-ray powder dlffractlon pattern s as

2. ShAMulstinfhiBHpe 3
v cryst al [l new%r m Q’S%?H%dgg b?EP ar al £h§| SPb%?mlaHy pure
crystalling fomo jsycharatgrized by an x-ray powder diffraction pattern havmg at least two

s LA 3 S LT R A P e,

crystalline formof Caim25, wherein the
3, SWbeilﬁu@tahﬁhll)thﬂél cB sttt Bih bﬂ@ld‘lﬁrﬁwh%re%hﬁk%g@bl
east

an x-ray powder diffraction pattern having
v dlfﬁaqtkﬂﬁpﬁﬁ%nﬂ%\a%@é@tleéﬁglmm 9.7, 11.9, 13.7, 14.2, 15.8,
0 17.8, 18.8, 21.2, 21.7, 24.9, 25.9 and 27.9 .

| 7 t | |
o (RUSLRERY puRry BB Wit BNt R R Y S o
Yl)ethlﬂmleo}maﬂsyl];ﬂleﬁj'i]}\’lﬁ -J-propegniidte.3. 28. A substantially
pure crystalline formC of the hem -tartarate salt of
F‘f ’F% “{biéﬁ’é%}%lﬂur? evstatiine f%m@ P Clairp 4 whessin ﬁhﬁﬁhlgﬁtqqsnﬁh pure
crystal]m@ Bordr B chRadAr &y ax- ra%vﬁlépﬁffﬁg&ioﬂl %geﬁq{a@mg at least two

crystalline formof Caim?28, wherel
maximg, sglected fifom 19:6p13-b 13654l 15.7616. Q;r1|914 208h22.20234,i2461) 24.8,

25.5 a2 P wder -diffraction pattern having at |east
t\/\%ﬁ?}gg%%%egﬁect ed from10.2, 11.5, 13.3, 16.1, 16.9,

17.2 and 19.8 (2Qdegrees). 30. The substantially pure -
6. CTI}@uasthntmélyfmxrmmﬁtamna iforn?8f Clatie Sewherethethd xray p@@we r
dlffrag ctLon atter f\s shown in Figure 3. 31.

“domee eﬁ??saﬁslssob'ﬁlné alline formA of the rresyl ate

salt of N hydroxy-3 [4-[[[2 (2-
7. rmfsiﬂ)dtarﬂtlbl-ly ﬁﬁi:‘é'crﬁtélhﬂ@fo%‘l'd SMNISLPBEML 4- Hf?f@’ Meﬂ%rﬁlzl'-lpldol 3-

m de
yl)ethyl]ammo]methyl]phenyl] 2E-2- propenamlde

8. The substantially pure crystalline form of Claim 7, wherein the substantially pﬁre
crystalline form is characterlzed by an x-ray powder diffraction pattern having at least two
maxima selected from 8.5, 9.7, 11.6, 12.8, 13.6, 15.1, 16.1, 17.1, 18.2,19.4,20.4, 21. S, 229
23.4,24.5,25.5, 29 9 and 30.5 (26 degrees).

9. | The substantially pure crystalline form of Claim 8, wherein the X-ray powder -

diffraction pattern is as shown in Figure 1.

| 10. A substantially pure crystalline form Ha of N-hydroxy-3-[4-{[[2-(2-methyl-1H-indol-
3-yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide.



32. The substantially pure crystalline formof Caim

31, wherein the substantially pure crystalline formis
webaraot7es i zed by an x-ray powder diffraction PeX/Us20n7/070561

having at |east two naxi ma selected from4.1, 8.2,

14.5, 18.1, 18.4, 19.8, 23.? and 24.6 (2Qdegrees). 33.

The substantially pure crys Ui ne formof Caim32,:

wherein the x-ray powder diffraction pattern is as

11, shesubstarfiallyl paretorysdillindformsTiaRki #9, |V\YhePéiﬁ the substantially pere
alline formB of the nesylate salt of
crystaﬁ_r%:yg@% §/chargcrerized by ap x-rgg ppyiler diffraction patgrm having at least two ,
t Ryl e ] 5
R 1L R T

22.7, 33y 24.2 24l 2516027.0128. Bhhd/ 2N (20 dégredspl [ ine formis
characterized by an x-ray powder diffraction pattern

in ast two Xi lected from7.6, 11.5,
1?{‘% %"i‘a ¥ purg crysgallan %nﬁ CE@HW 1, yherein the xompy powder

dlffraétﬁﬁziﬁﬁéﬁﬁghs si¥fvn thhg &gl;st antially pure crystalline
- formof d aim 35, V\herel n the x-ray powder diffraction

pattern is as shown in Figure 4. 37. ‘A substantially
13. p@r%‘béﬁa?fé%”é’l pure erystgHime dorny He aff N-loydrok g d4-GH{@~(2-methyl-1H-indol-

- -Yl)eg‘[}’@ag"[’ ‘ﬁ"ﬂ%ﬁ‘gﬂ?wﬁﬁn&‘%@ ﬁqgﬁe&hwﬁe 2E- 2- pr openani de

selected fromthe group consisting of: (a) formA of

14. t Rbe s&dlstaatlell)splhre cofstaineyfdrraxy Claim| B; WhErid e ¥BbdMttially pure

CfYStagL“f«‘ 3?% ischatastsrized by a1 prenpeydes diffiagtioneatiarn lanving 4 least two

maxind$elBcRd fRSm BIE 9aC ¢h 2t £4 53
I\I-hydroxyné Rty §n21t6;9 A7, 18.4,18.7,19.1,19.4,21.2, 21.4 and
27.4 (38 gegresp)-] ani no] rret hyl ] phenyl ] - 2E- 2- propenami de; (c)

form A of the benzoate salt of

g?é/ QE)@Y%{UQH}[ néfL L{y%tasl H‘ C%gnzlq Wﬁ}f}rgﬁ’aﬁtﬁ gday Pasvder

dlffradtmnlpaﬁehmsf adslhewinaﬂf elsalt of
- N-hydroxy-3-[ 4- [[[2 (2 nmet hyl -1 H i ndol - 3-

16 YA R AT I Ber ok g Tnaledte ol gtal\rln-h(;gro(xy23 422
methyglliI)CDeﬁti:Ei %@x%‘%l?net%glj]e{nl{élth ﬁ{/lﬁe]%%ﬂ? ?ﬂfl]-%Etzz-B H’?(%%agrrl]lam ide; (f) |

formA of the hem -fumarate salt of
17 NIhgsibstaptiadly] pure prystallime fomngf ClaiinilGdwher8in the substantially pure

crystalline form is characterized by an x-ray powder diffraction pattern having at least two
maxima selected from 6.9, 8.9, 9.3, 103 13.7,16.8,17.8, 19.6, 207 24.7,25.4 and 27.7
(26 degrees)

18.  The substantially_pure crystalline form of Claim 17, wherein the x-ray powder

diffraction pattern is as shown in Figure 2.

19. A substantlally pure crystallme form H, of the maleate salt of N-hydroxy-3- [4 [[[2 (2-
methyl-1H-indol- 3-yl)ethyl]ammo]methyl]phenyl] 2E- 2-propenam1de



yl) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openani i de; (Q)
formB of the hem -fumarate salt of
woehydsoxy- 3-[4-[[[2- (2-met hyl -1 Hindol -3-  PCT/US2007/070561

yl) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de; (h)

form HAof the hem -fumarate i/Hl-t of ' '

N- hydr oxy-3-[4-[[[2-(2- methy i ndol -

yl ) et hyl ] am no] net-hyl ] rhenyl ] - 2E- 2- pr openam de; (i)

20. f d‘hmsdbsdﬁntrhhyephre@ysﬁhﬂd R)rmailflcllﬁ_fn 19d vslzhegeln the substantially pure
- i ndo -

(2-nmeth
CfYStay f)%?’ f{ %%Eﬁf{%%é Ewlp fsgghyv‘]vdir@&&asﬂwppﬂm bieving pyleast two
maxith®§dRcRA Rbm 7 ¢ shﬁPﬂ ?’;'oai F7Sf§ Af |-]€’f7 23,1, 382,249, 28.5 and 30.2
N- hydroxy-3-[4 2-(2-het'hy
(26 degrees). hy| ] ani no] met hyl ] phenyl ] - 2E- 2- pr openani de (k)
- form A of the phosphate saI t of

hyl dol
Nﬁw?@ F%“ ‘%‘%8‘]“{&%%%(‘% |°Jf mzibp%'ﬁ%meaferaymyvder
dlffraétQihl’paﬁémdﬁ aé Sipvahiash Ee salt of
N- hydroxy-3-[4-[[][ 2- rrethlyl-lzlél-lzndol 3- ; v(m
- an de;
yI )q“tngérlrt? r}an;)ge]: g@t@rgﬁ:@]g? Qri% (%f thagf heml?t;rotgritre salt of N-hydroxy-3 {4-

[12- (i\'h%%g@ggﬂ‘lg%olkﬁ Db R b 180 Bronepamide

: form HA of the phosphate salt of
23.  NThg substeptially purg [cfyatalinenfotthylf Claitni 220 olhein the substantially pure

crysta (51)rem&:&¥ bbjf %.F Peb(%%?%ﬁrll? Eggéq\i/ eaﬁlf%rag Eo%ppeart]t%rrpl l?a%mg(at)least two
‘maxinis feYedteddrord 9[84 1 o] 24. QZrmtﬂM 2b bF zrwiojl-'ﬁand 25,0 (20,d rees)
~yl)ethyl]am no] met hyl’] phenyl | - 2E2 2-'pr'openani de; e‘)g

fﬂ\ A of the proplonate sal t of o
5 SHosteptially purg prystaflmerferm pf Claimi23dwherin the x-ray powder

dlffrac)(o}l ﬁg&%gg&&%bﬁ%&g@enyl] 2E- 2- pr openani de; .(r_)

for salt of
N- hydr oxy- 3-[4-[[[ 2- (2- met hyl -1 Hi ndol - 3- '
25.  yA)sebstgntiatiyipucy erpstaling foran® lof ti2Fhezhi parcpste a4l 8EN-Hydtoxy-3-[4-

te. s
0-CrpR PO habr Sy PtsTersing neipyt Inhery War2-propenamide,
yl) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de;
26.  The substantially pure crystalline form of Claim 25, wherein the substantially pure

crystalline form is characterized by an x-ray powder dlffractlon pattem having at least two
maxima selected from 9.7, 11 9,13. 7 14.2,15.8,17.8,18.8, 21.2,21.7, 24.9, 25.9 and 27.9
(20 degrees).

27.  The substantially pure crystalline form of Claim 26, wherein the x-ray powder

diffraction pattern is as shown in Figure 3.

28. A substantially pure crystalhne form C of the hemi-tartarate salt of N-hydroxy-3 -[4-

{[[2- (2-methy1 1H-indol-3-yl)ethylJamino]methyl]phenyl]- 2E— 2-propenamide. -

29.  The substantially pure crystalline form of Claim 28, wherein the substantially pure
crystalline form is characterized by an x-ray powder diffraction pattern having at least two
maxima selected from 10. 2,11.5,13. 3 16.1,16.9, 17.2 and 19.8 (26 degrees)



(t) formA of the hem -succinate salt of
N- hydroxy-3-[4-[[[2-(2-nmet hyl -1 Hi ndol - 3-
wq kgoettkeriid ami no] net hyl ] phenyl | - 2E- 2- pr openami dEI"(/U$2007/070561

formB of the hem -succinate salt of
N-hydroxy-3-[4-[[[2-(2-meth #-I H-i ndol - 3-
yl') et hyl ] am no] net hyl] phenyl 2E- 2-pr openam de (v)
form SA of the hem -succinate salt of

30. NThy dubmymauy purfe[chtd] Raarfoirinylf Qliim 79 Shefein the x-ray powder

' l]-2E-2- enanm de; and

diffra %}“et ggﬁq Q?JW%%%Q:BZC? nat e sglr?pof 3
N-hydroxy-3-[4-[[[2-(2-methyl -1 Hindol -

31 yIA) aibbuhtialy pied s sEMInkFHen N dﬁﬁénésﬂéte Qﬁf‘?ﬁ%‘i@m&%; [4I2--

he substantially pure crystallineformo
meth}il\ﬂ@r’é“idﬁ ﬂBe@MHemmﬂmauhyuplpmyH 2B-Ypragehamidef orm i s

sel ected fromthe group consisting of: (a) formA of

t ITﬁe aggga;i}hgufﬁhr% [cfsffta lipe form of Claim, 3} hergin the substantially pure
crystaglin)eé'oﬂmy is] chatacte}ized by b MQ)ﬂydd/de? BiffraPliciOSRMA Kifing at least two
cha te n_x-ray wder diffraction patgtern

maxinfe G HEATrOr s 8 W S LoD e 2 a0l GO0 dmees).
8.1, 12.6, 16.3, 21.8 and 23.2 (2Qdegrees); (b) form

33. m@g‘?btg%ﬁ@%@& %?%ﬁtllﬁzneqnémrl] )(/)F Cllai_fl 32 wlhergm the x-ray powder

diffragpion paremijines }’\Wenlﬁ’}gqrphenyl] 2E- 2- pr openani de
: cghzracterlzed by an x-ray powder diffraction pattern

34, DRABABI R IS 0 S0 B e 00

methyf-d)Hm@ola?—yl)hhylﬂk&ﬂmoﬁﬁahﬁlﬁiﬂen?ﬁﬂ-2E-2~propenam1de
N-hydroxy-3-[4-[[[2-(2-net hyl -1 Hindol - 3-

2 P SV ah LR Sl Jmy pb fim G vt theyhstantiatly pure
crystalﬂ‘igé’ gd}ﬁ) i@%héxﬁ@t%ﬁzéd’!%' 4P f%@e?ﬁﬁ%%ct%ﬁ%%wm&a’t le(aat)two

maxinRGeleftsd fiom 7 ol bbriobils. o379, 189, 204,217, 23.7 and 24.0 (20 degrees).
N- hydroxy-3-[4-[[[ 2- (2- net hyl -| Hi ndol -

B e e T —

diffrachalwpaxgamisdsesheWnﬁxv\Elgwum selected from®9.2, 9.6,
11.5, 12.6, 18.5, 19.4, 23.1 and 23.4 (2Qdegrees);

37. A substantially pure crystalline form of a salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-

indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide selected from the group consisting
of: v »
o (a) form A of the acetate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3- _
yDethyl]amino]methyl]phenyl]-2E-2-propenamide;
(b) form S, of the acetate salt of N-hydroxy-3- -[4-[[[2-(2- methyl 1H- 1ndol 3-
| yDethyl]amino}methyl]phenyl}-2E-2-propenamide; '

(c) form A of the benzoate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yDethylJaminomethyl]phenyl]-2E-2-propenamide;
(d) form S4 of the benzoate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yDethylJamino]methyl]phenyl]-2E-2-propenamide;



(e) form SB of the benzoate salt of
N-hydroxy-3-[4-[[[2-(2-nethyl -1 Hindol - 3-

w@Q bgoettsriid ar ni.no] met hyl ] phenyl ] - 2E- 2- pr openar NPCABUS2007/070561
characterized by an x- ray powder diffraction pattern
havi ng at | east two maxi ma f' ected from9. 3, 11.6,
12.2, 17.9, 21.0, 23.3, 24 I°and 24.6 (2Qdegrees) (f)
formA of the hem -fumarate salt of '

N{&)y St & thébérzbate (satt BENthré)?" 3J£4iw 2-@2-methyl 1H-indol-3-
nyl J- 2E _

yl | ] ar ni no] net hyl ] phe propenam-de
Hl??é‘é(ﬁémi@é@e 1phenyl] r&rzmmmﬁetracu on pattern
ect ed from11l.

| iyt a*t‘?la%e%u- o s} of Nairos- { MR iy gl >

i ];\I-gﬂ%l r?g)ﬁ(’@ndgl]l?zﬂﬁfl]’fhé‘n?gﬁiﬁﬁﬁ %y(ﬁ%}lfa—?l n d ol -
y Kgﬁfdrml B aftihedleri®fiyhdaRNRROFN-B fdraxﬁaq@qpér(alﬂah¥1 1H-indol-3-

powder diffraction pat

6%cter|zed by an x-ra
Uty ]%Itllq()éfagthylﬂmnﬁﬂ;a%&pmeew@@ from11.6, 11. 9 |
1?}%&!@3@ o ehetni-Ninpraresels o6 By b3 14 130 ety Hndol-3-

let) %?gﬁrﬁﬂr}gthir’rg% hy@gl%%?ﬁp-eé%f g?lopenar ni.de

cmyfaﬁﬁemmael héii-ailae Salode [&r[ﬁqt@%etﬁg\ltm ifdol-3-
at. least two maxi na se tedfrom

al\siztﬂy i@mf_lo}rgghxl]@lmylﬁ@-pmegn@es) (i) formA of

%ﬁlh %“59”@11%}%{1{%{"@1@3 spibefy hydrexyndid-[[52-(2-methyl-1H-indol-3-
kl))&h?b]é&ﬁhﬁ]ﬁ&h%}{aﬁyﬂ] @lgemg}(;peggn% =propenani de

aracterized by an X-ray powder iffraction pattern

h A of the -
o v O ) ST St -

f1 g‘?‘f%@i@%‘?mlfﬁ% hyldpheny§ 25 &propenanide;

50 Y it T tgis e ARy o é@ﬁ'ﬁéi@aﬁhﬂéwimﬂ 3-

Cfﬂ]@étﬁﬁ]ﬂgﬁﬁlhgpﬁetHM%ﬁgnﬂjlzﬁyz BRMERImidLf fraction pattern

havi ng at |east” two haxi na sel ected’ from6.6, 7.2,

9(m) farfn 9p oflthe hosphat sald &f B-13ideox323 44- ([REREHBR3N H-flid1-3-
sphate_salt of

r@ﬁ%ﬁ‘/}m gﬂ’fe&ﬁ{lf honyl}y2Eed- asﬂu)emqmlﬂndm |

yLré Eﬁgﬁa g h@%gﬂ%ﬁ]sﬁgﬁm 23 PA{ ﬁP2 &?Qeﬁ'@l _1H-indol-3-.
yl)ethyl]ammo]methyl]phenyl] 2E-2-propenamide; -
(o) form A of the proplonate salt of N-hydroxy-3-[4-[[[2- ~(2-methyl- lH-mdol 3-
yl)ethyl]amlno]methyl]phenyl] 2E-2-propenamide; '
(p) form S, of the propionate salt of N-hydroxy 3-[4-[[[2- (2-methyl lH indol- 3-

v yl)ethyl]ammo]methyl]phenyl]-ZE-Z -propenamide;

(r) form A of the sulfate salt of N-hydroxy-3-[4-[[[2- (2-methyl-1H-mdol 3-
yl)ethyl]amlno]methyl]phenyl] 2E-2-propenamide; _
(s) form S, of the sulfate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3- |

' yDethylJaminojmethyl]phenyl]-2E-2-propenamide;

(t) form A of the hemi- _succinate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]am1no]methyl]phenyl] -2E-2-propenamide;



diffraction pattern having at |east two maxi ma

selected from7.3, 9.4, 16.7, 17.7, 18.4, 21.5, 24.3
warw7267% (2Qdegrees); (1) form SA of the phosPtEUS2007/070561

salt of N-hydroxy-3-[4-[[[2-(2-nethyl-I|Hindol-3-
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characterized by an x-ray p wder diffraction pattern
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PR R R ARl neisor oponar de

characterized by an x-ray powder dlffractl on pattern
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11.2, 12.0,. 12.5, 16.1, 19.8 an

( B Pajern haying gi Wa%twp maxima @ﬁlq:cmcbfrgram 84, 9.0, 16.5,20.3,
’\hmdz”304<£{nc?2441 idc[e% ‘{e%)bﬂet hyl - | Hi ndol - 3-
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havi ngi at | east two maxi ma sel éct ed
19 JethylJegnino Jmeghyd | phery152E 2oprppenachidSchircired by @a x-ray powder

dlffractlon pattern having at least two maxima selected from 6.6, 7.9, 13.2, 16.4,16.8
19.1, 23. 6 and 24.1 (20 degrees)

2

(d) form S, of the benzoate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
ylethylJamino]methyl]phenyl]-2E-2-propenamide characterized by an x-ray powder |
diffraction pattern having at least two maxima selected from 9.2, 9.6, 11.5, 12:6, 18.5,

- 19.4,23.1 and 23.4 (20 degrees);

(e) form Sp of the benzoate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]a_mino]methyl]phenyl]-2E-2—propenamide characterized by an x-ray powder
diffraction pattern having at least two maxima selected from 9.3, 1 1.6,12.2,17.9,

© 21.0,23.3, 24.1 and 24.6 (26 degrees); '

(f) form A of the hemi-fumarate salt of N-hydroxy-3-{4-[[[2-(2-methy]-1H-indol-3-
yDethyl]amino]methyl]phenyl]-2E-2-propenamide characterized by an X-ray powder



(s) formSA of the sulfate salt of
N- hydroxy-3-[4-[[[2-(2-nmethyl -1 Hi ndol - 3-
W@ kQoettksrid am no] net hyl | phenyl ] - 2E- 2- pr openam deCT/US2007/070561
characterized by an x-ray powder di ffraction pattern
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form SA he hem -succi nate s
I\B’Bﬁbyﬂmm]@dh{/lﬂIﬁhbnyla—m}b;dpehérhide dhiraderixdd) st diyt-tay powder

- 2E- 2- pr gpenam de characteri ze
&? rpﬁgg‘ﬁ]J%a%{ﬂ %F'é&@.%lﬁatsﬂéwﬁd fam 78 K1, 1dess.1,22.1
tmuzmg(zgad gpted from7.0, 10.2, 10.6, 11.1, 18. 1
and 19.9 (2 egrees) and (w) form HA of the ‘
hé&jrifesw dcofiiaé Rerfiambla®f salt of N-h ydroxy-3- C{4 [[[2 (2 methyl-lH-indol—3-
FI xy-3-[4-[[[2-(2- methyI-IH-l ‘
yV‘% BaimhyRahepy BRedpiopemmide ph&rp@mmddy an x-ray powder

Chﬁﬁé’&foﬁrﬁaﬁ% l@h rét ﬁaﬁﬁ%o%&é@rgxg tsggéteci % IT‘p g ﬁa@t g 2,15.9,

havi ng at | east maxi m S
126.9,2013,.21, 4&121211 9@:0degre2s9 3 and 28.4 (2Qdegrees). 39.
The substantially pure crystalline formof Caim 38,

whid fitih S pbthe bigmi-analate salyofNhydroxy s3-H-[[[R€-fethyl-i H-indol-3-
PO EhhE ARk A PELARpE e SlaradiH e By B2y powder
r\alﬁtymlonpaeerbzha{n&lgat ledstrrwb ydxithitsdl el frdm 6.6, 7.2, 9.4, 16.1, 18.4,
d%&%%q@iﬁ %%éﬁ?e&“f%rii 2 hropenam 08 us |
et g ﬁww@ Bl gl HE B2 et ads.

yl)ethyl]ammo]methyl]phenyl]-2E-2 -propenamide characterized by an x-ray powder

diffraction pattern having at least two maxima selected from 7. 3,94, 16. 7,17.7,18.4
21.5,24.3 and 26.9 (20 degrees)

b

() form S4 of the phosphate salt of N-hydroxy-3-[4-[[[2-(2—methyl-1H-indol-3-
yDethylJamino]methyl]phenyl]-2E-2-propenamide characterized by an x-ray powder
diffraction pattern‘having' at least two maxima selected from 8.4, 16.5, 20.2, 21.8,
23.6,25.4 and 31.0 (20 degrees); |

(m) form Sp of the phosphate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
| yDethyl]amino]methyl]pheny1}-2E-2-propenamide characterized by an x-ray powder
diffraction pattern having at least two maxima selected from 6.2, 7.5, 8.2, 17.9, 22.1,
22.6,23.7 and 25.5 (26 degrees); '



yl')ethyl] am no] met hyl ] phenyl ] - 2E- 2- pr openanmi de,
wherein the x-ray powder diffraction pattern is as
W@ h@rn4d7me Fi gure 5; (c) form A of the benzoat ePGHIUS2001/070561
N- hydroxy-3-[4-[[[2-(2-nmet hyl - Hi ndol - 3-
yl ) et hyl ] am no] net hyl ] phenyl% 2E- 2- propenam de,
wherein the x-ray powder dlf1 raction pattern is as
shown in Figure 6; (d) form SA of the benzoate salt of

N-(lh)y Eorondyi 8f {hé-phbfphateXalref Nyhydrbky-849![[{3<(2-methyl-1H- indol-3-
phenyl ] - 2E- 2- pr openam de,
DR e R oA pranesemics s hpmeteared bisam ray powder
- skigpactich ;thtGHf &vﬁl[gzz{t ??éas{ ma%éﬁrlﬁsefeg@p *ﬁ%ﬂ%?ﬂt F65§h! 1605 17.4,

N- hydr oxy- 3 %
-y 1§ dtangd (24 420 dpgreey | | phenyl ] - 2E- 2- pr openani de,

erein the x-ray powder diffraction pattern is as
: WE‘E)V\F? ef gl?r%(’lﬁom(“? yalt efinhadioky {3n- [i2r(2-methgt- 2 éndol-3-

AL AR o i
_\Mdsffmtmmpaaemhaamgmw@ufrw rﬁiBmﬁ;f@tsflﬁéeteﬁg’%hﬁ‘g 3 n% % agis‘é 12.6, 14.1,
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A S R bRl tsRl SR - D L Eethsd- 1psindol-3-
Shk)whyll]ﬂnlﬁbgﬂétB{IZpl{ehrlleELﬂbfd?h{llarﬁllag cﬂﬁgétiexfléeaarfy%%( ! dowder

of . N- hydr oxy- 3- [-TH1n
y n)f@@qﬁw]paﬁﬁm deringley lpprenynixipEsdeged romdhd, 1, 8.7, 11.2, 12.0,

f it
ShEonl s i 2 PNl 7 e hemi - mal ate sal
o e e o TP i
thyl me]met Wipheoyldi@E-Apfopemeantide Bh@&ttéx@ieﬁ Ulysatna(sraylpowder
‘ &? tllog P3 %néarlalg[af [eéstztgzgm S 1(1) gqléﬁg%ggméﬁoaz ?3% 16.1,
k) smyo am sdlxzet (fmld]egﬁe?l yl ] - 2E- 2- pr openani de,

wherein the x-ray powder ffraction pattern is as
s(spviorm B BF thersalf8ie salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-

ylethylJaminoJmethyl]phenyl]-2E-2-propenamide characterized by an x-ray powder.
diffraction pattern having at least two max1ma selected from 4. 6 9.1,13.7, 15. 2,184
20.2, 22. 5 and 22.9 (20 degrees);

b4

(t) form A of the hemi-succinate salt of N-hydroxy-3-[4-] [[2-(2-methy1-1Héindol-3_--
yl)ethyl]amino]methyl]phenyl]-ZE -2-propenamide characterized by an x-ray powder

’ | diffraction pattern having at least two maxima selected from 11. 6, 12.5, 15.6, 17 3,
18.8, 23.1 and 24.7 (20 degrees);

| (u) form B of the hemi-succinate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yDethyl]amino]methyl]phenyl]-2E-2-propenamide characterized by an x-ray powder
diffraction pattern having at least two maxima selected from 12,7.7,9.7,11.5,13.1,
115.1,16.1 and 19.1 (26 degrees); | | |
(v) form S, of the hemi-succinate salt of N- -hydroxy-3-[4- -[[[2-(2-methyl-1H-indol-3-
yl)ethyl]ammo]methyl]phenyl] 2E-2-propenamide characterized by an x-ray powder



(k) formA of the phosphate salt of
N- hydroxy-3-[4-[[[2-(2-nmet hyl -1 Hi ndol - 3-
wQ kdoettkszid am no] met hyl ] phenyl | - 2E- 2- pr openami deCT/US2007/070561
wherein the x-ray powder diffraction pattern is as
shown in Figure 9; (1) form,SA of the phosphate salt.
of N-hydroxy-3-[4[[[2(Znéhyl-ll—l-lndol 3- . |
~yl)ethyl]am no] nmethyl ] phenyl ] - 2E- 2- pr openani de,
wkia"fmctmrtmemhaazmgommfwdj hxigfalseRBteB FHone 7 10, mzaﬁ)s 11.1,18.1 -

PN I QRISETES i [ . Em? Pyl wfgﬁgfzg :t.e sd
T e B i of S iy e QA eyl 1 H-indol-3-
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owhln ure P‘?)méj St A of the propi onate salt

of N-hydroxy 3- [4 [[[2-(2-methyl - | Hindol -3-

39. yMhesubptantailyipirretysydl e fony lof C2Em238) WiRR(He dfbstantially pure
n.the x-ray H}ovvder diffraction pattern is as

Cwswﬁh}?smﬁsﬁ @ﬂ@% QUR GANEASENE OF t he prop| onate sal t

MOBCH R R %%' f{)ﬁﬁw@e RS St 4B indol.3-
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shovvnln Fi gure r) formA of the sulfate

WW@%@G@W&H{I@M@@MW, |2 El-l ndol - 3- -
- nami
R o St e Ao AN B g Aol Spahyi- 1 indl- :
| '\fl rlgﬁnlﬁgﬂﬁﬁlﬁgﬁﬁz Zfr%?t E? ?@?ﬂ&ﬁldé Bﬁ?e‘?éoihftﬁet “rd a}')otw er.
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erein the x-ray powder diffraction patternis as
m@é)\ﬁﬁmp A ofithe P%nzmte selt pf Nowidroxyod-[4- H&ﬁbmeﬂwda mdbk3- -

;éth’ﬁg/ﬁrlfﬁwt@n&?% y}{lf 2& éro{nerglré%geh 1&'{,“?& Ig%d)gléay powder
€irasition phiterr i @syshpowde Figure 6;

(d) form S, of the benzoate salt of N-hydroxy-3- -[4- [[[2 -(2-methyl-1H-indol-3-
yl)ethyl]ammo]methyl]phenyl] 2E-2-propenamide, wherem the x-ray powder
dlffractlon pattern is as shown in Figure 6; _
(e) form Sp of the benzoate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]ammo]methyl]phenyl] 2E-2-propenamide, wherein the x-ray powder
diffraction pattern is as shown in Figure 6;

- (f) form A of the hemi-fumarate salt of N-hydroxy-3- [4-[[[2-(2-methyl-1H-indol-3-
yDethyl]Jamino}methyl]phenyl]-2E-2-propenamide, wherein the X-ray powder
diffraction pattern is as shown in Figure 7; |

(g) form B of the hemi-fumarate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3- _
yhethyl]amino]methyl]phenyl]-2E-2-propenamide, wherein the x-ray powder

diffraction pattern is as shown in Figure 7;



diffraction pattern is as shown in Figure 12; (u) form
B of the hem -succinate salt of :
woRWwydsoxey- 3-[4-[[[ 2- (2-met hyl - | Hi ndol - 3- PCT/US2007/070561
yl)ethyl]am no] net hyl | phenyl ] - 2E-2- rropenam de, ’
wherein the x-ray powder di_a§[action pattern is as
shown in Figure 12; (v) form SA of the hem -succinate
salt of N-hydroxy-3-[4-[[[2-(2-nethyl-]Hindol-3- ’
%P})qum l]_lﬁnf the]hﬂ‘&ii-ifwh}mat‘eesa_lt:co%fMEycﬂopj—B{[ﬁ[ﬁm(gﬁnethyl-1H-indol-3-
rein the.x- owde iffraction pattern is as
oHOs ey Hpier st dpronspmids, phereicine x.ray powder
h Qe AkFis in Fi ; |
N-hydr oxy- 3- | 4- [ﬁfg[hﬁzo-v?gl-nn%?‘ﬁ;?ﬂ-’l H- i ndol - 3-

y i) efotyt|Al efths bbmb ik M-hy&%x?-squqrpgt@%&ﬁyl-1H-indo'1-3-
wherein the x-ray powder diffraction pattern is as
sﬁgﬁﬁyﬂ?fnm%‘ﬂﬁ@y 1engl-2Ea2-prapsnamideawhereimthe x-ray powder

}'Kl-rdhy Bl IR By gl 2ctate sal ¢ o .

r ox
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Z-Fropenam de. 41. The substa crys
f ¥pethpfaning]methpl]pheingl SEA2-phepesarhite awhérainl the puaepowder
formi,s. characterized by an x-ray powder

g?@%@!:oltn :%ﬁe%‘alf ?Sef‘}l’?vﬂ’alﬂl)ilﬁ%m‘é?i; | east two maxima

' , v, 19,7 20,
SRz fifich b fRosbhale safl o A0 ieobs fa i F el m-fiols-
s whethgijamimblmethyl] gheaylj 2Ea2-piopendrids) whereinahéx 4dy powder
\A:ng{kﬁltn the x-ra owder_.di ffyactl on patter is as |
s o pREam 1538 shewa jgdigiie Pal |y pure crystalline

f f DL-l act at e, sal f -3-14-[[]2-
(B Tl gl R frdrat AR esber B -
2yPethylgamnini firethflfpheRiIg-2EUD BEpBAAnRdL YwIYER the Y34Pbdwdis
form of claim43, wherein the substantially pure
cgﬁfg]?%of‘limgemd?ﬁﬁ$®“@HHIF£}F@PJ zed by an x-ray powder

diffractjion.patiern havin t leasttwo nmaxi ma sel ected
U 85 5 8 8 phoipRais 3tk 8Ny i (A BIA O ey il 3-

 17ethyli@niBo]h 172E. l%gm 88 SdherdR the !
su.gst a_ﬁw? al 1 y p)E]rIgleg}r’ %t al Fi e folr m ol%er%ﬁalllen%bg% powder
whigkreqtienpatern.is ayshownde Figlird 9y acti on patter is as -
shown in 13 - |
&S%rm rI]-{A otE‘Ehe phosphate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3~
yl)¢thyl]amino]methyl]phenyl]-2E-2-propenamide, wherein the x-ray powder
- diffraction pattern is as shown in Figure 9;
| (o) form A of the propionate salt of N-hydroxy-3-[4-[[[24(2-methyl-1H-indol-3-
o yDethyllamino]methyl]phenyl]-2E-2-propenamide, wherein the x-ray powder
~ diffraction pattern is as shown in Figure 10; |
(p) form S, of the propionate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indo]-3-
- yDethylJamino]methyl]phenyl]-2E-2-propenamide, wherein the X-ray powder
diffraction pattern is as shown in Figure 10; ‘ ’ |
(r) form A of the sulfate salt of N-hydroxy—3-[4-[[[25(2-methyl-1H-indol-3-
yDethylJamino]methyl]phenyl]-2E-2-propenamide, wherein the x-ray powder

diffraction pattern is as shown in Figure 11;
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41.

42.

43.

44.

crystalline formis chara

‘ g i%ees) .54, The substanti al

46. A substantially pure crystalline form SA of the
DL-| actate salt of N hydroxy-3-[4-[[] 2-

W@ 20ma4d1yé - | H-i'ndol - 3-yl ) et hyl ] ani no] net hyl ] pheemy/U2028670561

2-propenam de. 47. The substantially pure crystalline
formof claim46, wherein t_Qg_subst antially pure
crystalline formis charactefrized by an x-ray powder

~diffraction pattern having at |east two naxina

s é$)eformdS £ ofche Sulfate St (if,N-h?driny-B8[43{{[21(9—15eth?plI5~inc?o|’§-34’ |
21,7 2.5, .23.6 4. 26.1 (2Qdegrees). 48. The
st Bgihzﬁ?@qu]?‘e%}laﬁwﬁﬁamwnﬁ@r% whereingthexasy powder
w@lﬁf@éﬁbﬁ;&h@temffswsmswlﬁfﬁgﬁ&flﬁacti on patter is as

shown in 13C. . 49. A substantially pure crystalline

(2:met hyl - | B i ndol - 3-yl ) et hyl ] am no] net hyl ] phenyl ]
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&ion%a%mé%ss i %’gﬁlz’zed by an x-ray powder

dighf forsi B eftheHet: | i BYA_[iBXOMerhyl-1H-indol-3-
s((el)ect ed f rgmq{g%g Sﬁclc}imgfé gmitS&gN hi%%%y 3\1%. [gﬁxdfgm F7t,hy 128{ él,ldOI 3-
21Dethylianinolmethplipieny} Qe pegshamie, whtreinahbsranpoeddry

i.ne f f..cl aim 50, wherein th -
ool B PR R RE S I Chown 1 1 13D, 52 A

@) nforn & of the heml-s6dcatage §1&|oth\DﬁychJng%ﬁgf[m{S[;[23(2Ixﬁét£}*1]L lfi-%-IiEr}dolG-
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1'31)&hyl;lz&niiao]Iﬂﬁﬁhﬁ]phkﬁleQE@p%[pe@%%ir@%agl?e;éi? atlll?el %-ﬁ? l?oaar/drﬁr‘ o

feliompatiernimas dopntip Figure 33 powder diffraction
patter is as shown in 13E. 55. A pharnmaceuti cal

o S, _ ol .
CATIBRUAY SRS GHS 1y ) ISR SEL N -1
f Grmetdyl-4Hyindol-3 -yDethyljamino]methyl]phenyl]-2E-2-propenamide.

The substantially pure crystalline form of claim 40, wherein the substantially pure
crystalline form is characterized by an x-ray powder diffraction pattern having at least

two maxima selected from 9.9, 11.4, 13.8, 15.7,18.2,19.7, 20.3, 21.5, 25'.3, 27.4 and
3_0_.0 (20 degrees). o '

The substantially pure crystalline form of claim 41, wherein the x-ray powder

diffraction patter is as shown in 13A.

A sub$tantially pure crystalline form Hy of the DL-lactate salt of N—hydroxy-3-[4-[[[2~
(2-methyl-1H-indol-3-yl)ethyl]Jamino]methyl)phenyl] -2E-2-propena1hide.

- The substantially pure crystalline form of claim 43, wherein the substantially pure

crystalline form is characterized by an x-ray powder diffraction pattern having at least
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of Clainms 1-54; and (b) at |east one pharmaceutically
acceptable carrier, diluent, vehicle or excipient. 56.
waoemethods of treating a disease which respondsPCDUS2¥07/070561
inhi bition of protein kinase activity conprising the
step of administering to a_§&pject_|n need of such
treatment a therapeutically effective amount of a
substantially pure crystalline formof any of Cains
118d maxima selected from 8, 8.5, 9.0, 11.7, 13.7, 14.5,15.1,17.1,17.4,17.7, 18.5,

20.5 and 21.2 (20 degrees). .

. The substantially pure crystalline form of claim 44, wherein the x-ray powder.

diffraction patter is as shown in 13B.

A substantially pure crystalline form S, of the DL-lactate salt of N-hydroxy-3-[4-[[[2-
_ (2-methy1—1H-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide.

The s'ubstantially pure crystalline form of claim 46, wherein the substantially pure

crystalline fofm is characterized by an x-ray powder diffraction pattern having at leaét

two maxima selected from 9.9, 17.2, 17.7, 18.1; 19.5,20.5,21.4,21.7,22.5, 23.6, 24.6
~ and 26.1 (20 degrees). |

The substantially pure crystalline form of claim 47, wherein the x-ray powder |

diffraction patter is as shown in 13C.

A substantially pure crystalline form A of the L-lactate salt of N-hydroxy-3-[4-[[[2-
(2-methyl-1H-indol-3-yl)ethyl] amino]methyl]phenyl]-2E-2-propenamide.

The substantially pure crystalline form of claim 49, wherein the substantially pure
crystalline form is characterized by an x-ray powder diffraction pattern having at least
two maxima selected from 9.9, 11.4, 13.8, 18.1,18.5, 19.7, 20.2, 21.6, 25.2 and 29.9
(20 degrees).

The substantially pure crystalline form of claim 50, wherei_n the x-ray powder

- diffraction patter is as shown in 13D.

A substantially pure crystalline form A of the D-lactate salt of N-hydroxy—3-[4-[{[2; ,
(2-methyl-1H-indol-3—yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide.

The substantially pure crystalline form of claim 52, wherein the substantially pure
crystalline form is characterized by an x-ray powder diffraction pattém having at least
two maxima selected from 9.9, 11.4, 13.8, 18.1,18.5,19.7, 20.2, 21.6 and 25.2 (26

degrees).
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54, The substantlally pure crystalhne form of cla1m 53, wherein the x-ray powder

diffraction patter is as shown in 13E.

55. A pharmaceutical composition comprising:

(a) atherapeutically effective amount of a substantlally pure crystalhne form of any
of Claims 1 -54; and

~(b) at least one pharmaceutically acceptable carrier, diluent, vehicle or excipient.

56. A method of ‘treating a disease which responds to an inhibition of protein kihase
activity comprising the step of administering to a subject in need of Such treatment a
therapeutically effective amount of a substantially pure crystalline form of any of -
Claims 1-54. |



