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BACKGROUND OF THE | NVENTION Field of the Invention
[0001] This invention relates to processes for making
salts of N-hydroxy-3-[4-
[[[2-(2-nethyl-1Hindol-3-yl)ethyl ]ani no] met hyl ] phenyl
] - 2E- 2- propenami de. Rel ated Background Art [0002] The
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attributed to this conPROPENAMIPE it can be used, for
exanpl e, as a hlstone deacetylase i nhi bitor useful in
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[0003] as described in WO 02/22577. Valuable pharmacological properties are
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attributed to this compound; thus, it can be used, for example, as a histone
deacetylase inhibitorvusef‘ul in therapy for diseases which respond to inhibition of
histone deacetylase activity. WO 02/22577 does not disclose any specific salts or
salt hydrates or solvates of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]amino]méthyl]phényl]-2E-2-propenamide.

SUMMARY OF THE INVENTION ‘
[0004] The present invention is directed to a method of pfeparing a crystalline
salt of N-hydroxy-3- [4 [[[2-(2-methyl-1H-indol-3-
yl)ethylJamino]methyljphenyl]}-2E-2-propenamide comprising the steps of: (a)
dissolving or suspendlng N-hydroxy-3-[4-{[[2-(2-methy]-1H-indol-3-



fromthe group consisting of suppliers of

hydrochl oride, |actate, naleate, nesylate, tartarate,
W(MQBU/&#G;U benzoate, citrate, fumarate, genti saP€r/US2007/070562

mal ate, mal onate, oxal ate, phosphate, propionate,

sul fate, succinate, sodium _potassium calciumor zinc

ions. [0005] The present | mvention is further directed

to a nethod of preparing the hydrochl oride salt of
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washlng the salt with cold ethanol; and (g) drying the salt.
[0006] The present invention is further directed to a method of preparing the I-
tartarate salt of N—hydrpxy -3-[4- [[[2 (2-methyl-1H-indol-3-
yl)ethyl]amino]methyl]phényl]-2E-2-propenamide cbmpriSing the steps of: (a)
suspending N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yDethyl]Jamino]methyl]phenyl]-2E-2-propenamide free base monohydrate in
ethanol; (b) adding 1-tartaric acid dropwise with stirring at 60°C, wherein the 1-
tartaric acid is present in a 10% molar excess amount; (c) stirring the reaction
mixture for a time sufficient to cause precipitation of the 1-tartarate salf; and (d)
cooling the reaction mixture; and optionally (e) isolating the precipitated I-
tartarate salt of N-hydroxy-3-[4-[[[2- (2-methyl 1H-indol-3-- , |
yDethyljamino]methyl]phenyl]-2E-2-propenamide; (f) washmg the salt Wlth cold
-ethanol; and (g) drylng the salt.



tartarate salt of
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w@Q bdoettborii] am no] net hyl ] phenyl ] - 2E- 2- pr openani deCT/{183007/070562
washing the salt with cold ethanol; and (g) drying the
sal t.[0007] The present invention is further directed
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indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide; (f) stirring the
solution for a time; (g) heatihg the solution to a second appropriate tempefature,;
(h) stirring the solution for a time; (i) cooling the solution; and (j) stirring'the
solution for a time sufficient to precipitate the anhydrous lactate salt of N-
hydroxy-3-[4-[[[2-(2-methy]-1 H-indol-3-yl)ethyl]amino]methyl]phenyl]-ZE-2- ‘
propenémide; and optipnaliy (k) isolating the precipitated anhydrous lactate salt
of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl]Jamino]methyl]phenyl]-
2E-2-propenamide; (1) washing the salt with water; and (m) drying the salt.
[0009] This invention is further directed to a method of pfeparing the anhydrous
lactate salt of N-hydroxy-3-[4-[[[2- (2-methyl -1H-indol-3-
yDethyl]amino]methyl]phenyl]-2E-2-propenamide comprising the steps of’ (a)
providing a solution of lactic acid; (b) suspending N-hydroxy-3-[4-{[[2-(2-



solution for a tinme sufficient to precipitate the
anhydrous | actate salt of Nhydroxy-

W(32([04/-1{16[7ﬂ‘2 (2-nethyl -I'Hindol - 3-yl ) et hyl ] am nok@EUR3007/§70562
henyl ] - 2E-2- propenam de; and optionally (k) isolating
the precipitated anhydrous |actate salt
of N- hydr oxy- 3-[4-[[[2-(2- met4hyl | Hi ndol - 3-yl ) et hyl ] am
i no] met hyl ] phenyl ] - 2E- 2- pr openami de; (1) washi ng the

et HoRasiS FhbeRlim e hucth ety SRt niswebamide Ssatesty

i1 @E‘I‘i’ﬁ(ﬂﬁ@b’fseth%l §1t1d3w§1@ t(c)q{eatlr'ig the suspensmn to an appropriate
N- hydr oxy- 4-1 [ I ndol

Sﬁmpetdhly’ﬁi @Dﬂa llgrﬁtersqutlph@ﬁidc}lc Z@dm ﬁzrurﬁesmémqje (e) cooling

{2 blutioh,] Ose{eﬁfg illfpsﬁgﬁ‘é’f‘ﬁ’é‘ﬂ) arthy 368 1d2ehe st OO 1-h9 BroRY -3
-T2 tht- A=ih i 4123- ﬁ/QetH}ilMiNlho]drbthﬁﬂﬂiengj QE).@E)H)X)E&MQ

nmet hyl ] phenyl ] - 2E- 2- propenam de free base in a 1:

(ﬁ]) )?'Elmné t S‘é?‘l‘\(ﬁh@r atime:; (cepling by splatien;agd(Hstirring the
f‘(ﬂgﬁﬁﬂﬁ ?E‘in{eosu iafihs gﬁ%igl?tét% tﬁéa ﬁﬁ)tugrl tat§ e sdgli ng

solutiron o act masoumn; e)

byalvbxya3- [Mg{zqmm&th}dan (rfdbl-éqe)éthyg]amhm]metmt]pmnyw-zmz-
anh %/ dr Q at e

DAL AT e: A SpRURALD RN isaininy e Hgiep anbyBpwLesipleraite
Gﬁ’Nlhyaf-:ex 3& [RAENE T y1- m)ma&lu 91)aﬁy13£&n§ﬁhé{hyl ﬂl a

coo Ing the sol ution; rring t
%&%nrpmnafmde dkx washirgthé sali with water;mddl)pirymg ¢het dalf.

BIORY 1B SrosBiRN RS s Rher Sy & enethrafinererioe 48 | p
etk sAEPN-HIHARG TR M- E2-(BaetRL HonRablly: (j) isol ating

the preC| pi tated anhydrous |actate salt

b yjamipelmethyliphenyl 2@22-n@pwwmlﬂw¢rngmmgﬂs¢|s)e@s AR

P%M’%‘W%‘f-ﬁﬁ%n%h&i’ ) 160100 the:
jdr)eﬁhyiﬂ‘etmmo}xmhym)henyﬂ]-QEFZ—bmpemhmnde freelbsise raorohythack iaf

%—Lepar 120 lt@hal%gun% {r%%ﬁt 3 sﬁ&q;&qmqi Arapwss) w1§1 stlmng at ambient

H}ﬁhﬁ‘l}ﬁe] @Hér@fﬁ]tﬂ@ﬁﬁﬁiah%ﬁﬂﬂﬂc lcids PreRéR RERRBd Hfolar

conprising the steps of: (a) suspending N hydroxy-3 ‘
atpel,ur[t{ topréQucaatpingdipitake; |(¢Dd@htl@ the reaction mixture to a temperature

S RIS REATE
FRbABNARIUUS Slingdd allidARWixtie W fnl%m%hhté theGedlatd 51; 2R4
optionally (e) isolating the precipitated mesylate salt of N-hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3 -yl)ethyl]amino]methyl]phenyl]-2E-2-pf0penamide; ®
washing the salt with cold ethyl acetate; and (g) drying the salt.

[0011] The present invention is further directed to a method of preparing the
maleate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]amlno]methyl]phenyl] 2E-2-propenamide comprising the steps of: (a)
suspending N- hydroxy—3 -[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyllamino]methyl]phenyl]-2E-2-propenamide free base monohydrate in
acetone; (b) adding maleic acid dropwise with stirring at 45°C, wherein the
maleic acid is present in an equimolar amount; (c) stirring the reaction mixture

for a time sufficient to cause precipitation of the maleate salt; and (d) cooling the



tenperature, wherein the nethanesulfonic acid is

present in an equi nolar anount, to produce a
w@e@cipi7tat e; (c) heating the reaction m xtur eP€DUS2007/070562

tenperature ranging from about 40C to about 500C for a

time ranging fromabout 2 tq about 4 hours; and (d)

cooling the reaction m xture 1o precipitate the-

mesyl ate salt; and optionally (e) isolati ng the

SRR I e TS AN

hﬁﬁ@{‘ﬁm[dqm((ﬁ)m hm%dollg ﬁ)%'tﬁyl]\aaﬁﬁb gt 1]%&1&5&] 2E-2-
A i

acet at e;  and g the ‘salt. he present _
propememiide; (lt)sweﬁshmghbc sajt wish celd acetone; raatl Iﬁg))oﬂrmmgphﬁemn i ng
the mal eate salt of N-hydroxy-3 -[4-[[[2-(2-nethyl-]
H i ndol - 3- _

yl) et hyl ] ailBIAIELhPESOREATION - PHE INVEMNITONe

&%ﬂgijl 3! ng%f‘u?rgm? he 3 (e%jeﬁéé agwr%%g@}%'sgaqu by the reaction of an
Wighhichdl @ Ha S0l iR i 4 ﬂ{aﬁﬂx&&u@a&ry%c%ﬂm@ Th&8 dr'o@@anic

base nonohydrate i n acetone; él ding naleic acid
atid pnbase; a6 usad Berein; [‘selt” ancludss ydm rapd solvates pfgalts made in |

? ogdang'e tﬁ%l%ggnvenn(?rp ]%g:lﬁgﬂol Lrlltsdallg%loe :?[errlrunn%ral

.reac m xXture for
pr &rghic taatis oﬂbasés e as livdee af Tatded I 8 ﬂMna&Boka‘ol ing
thereactlon n}xture and %gglonall%(e) i sol ating the
Bharmaseuisak §alks Péét%alﬁ@p@ Wisyap@;gds.), VHCA, Zurich 2002,

ﬁ% [3%4[i4[52d02péﬁﬁi 8! P‘ahﬂq«?@éaﬁéxﬁ%% )ée}J%)Bﬁt]A% I'lp

nyl] - pro enam ing t
Potket MDeSW.) filnd cénpurndntyy hgewiil, sidtesses DieTAltGAEBalts of N-

SRR R e e R S

plopamnsietant gisalebite OF tHABERp&Hde MpliBatfdn is incorporated in its
phar maceutical ly acceptable m neral or organic acid or

btﬁgety bygefesange hetedl. ms used herein, Ypolymespiiyratess tos distinct
%sﬁtlﬁgdlﬁgaég%t’r%? ;ﬁ@?%ﬂigﬁhc%ﬁﬁ* gla‘n stml}xe]fot S nglch

ent1 on maceut | ca y accept ab
diffﬁ:ﬁr fabmanhothegwith espeitds x sy pasds diffactien pdtetrgd i n

PRSI S, e U
S36iidA ECo-Qéhcﬁﬁ%‘g' q] g’a{entSApﬁ?JaﬁBﬁ NOPRE A& fk0 0 ey Docket

XXI XXX, XXX
No. 50249) ﬁled concurrently herewith, addresses the various polymorphlc

forms of N-hydroxy-3-[4- {[[2 (2-methyl-1H-indol-3-
yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide and salts thereof; the

disclosure of that co-pending application is incorporated in its entirety by
reference herein. | |
[0013] The first embodiment of the present invention is directed to a method of
preparing a crysta'lline'salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]amino]methyl]phenyl]-2E-2-,propenamide comprising the steps of (a)
dissolving or suspending N-hydroxy-3-[4-[[[2-(2-methy1—1H-indol-3- |
yl)ethyl]ammo]methyl]phenyl] 2E-2-propenamide free base in an approprlate
amount of solvent; and (b) treating the N-hydroxy-3- [4 [{[2- (2-methy1 1H-indol-
-yl)ethyl]ammo]methyl]phenyl]-2E-2-propenam1de free base at an appropriate
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[203614 In the seerndfsiapeaf the prgsest inviativemethod.the Nehydoeky-3-[4-
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free base is treated at an appropriate temperature with an appropriate salt forming

agent selected from suppliers of hydrochloride, lactate, maleate, mesylate,
-tartarate, acetate, benzoate; citrate, fumarate, gentisate, malate, malonate, oxalate,
phosphate, propionate, sulfate, succinate, sodium, potassium, calcium or zinc
ions. The appropriate temperature typically ranges from about 0°C to about 60°C,
more preferably from about ambient temperature to about 60°C. Mosf of the
potential salt forming agents are capable of forming a salt at ambient temperature;
~ suppliers for citrate, taftarate and propionaté required elevated temperéture for
salt formation.
[0017] Suitable suppliers of hydrochloride, lactate, maleate, rr.lesylate., tartarate,
acetate, benzoate, citrate, fumarate, gentisate, malate, malonate, okalate,

phosphate, propionate, sulfate, succinate, sodium, potassium, calcium or zinc ions



i ndol - 3-yl ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de
free base is dissolved or suspended in an appropriate
wa@rmanse7of sol vent at an appropriate tenperat UPET/US2007/070562

N- hydroxy-3-[4-[[[2-(2-nethyl -1 Hindol - 3-
yl ) et hyl ] am no] et hyl ] phenyl ] - 2E- 2- pr openani de free
base suitable for use in thHe present invention can
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isolated salt is dried to remove residual solvent. For example, where the mixture
of N;hydroxy-3 -[4-[[[2-(2-’rhethyl- 1H-indol-3 -yl)ethyl] amino]methyl]phenyl]-
2E-2-propenamide and salt forming agent affords a clear solu_tion, it has been
found helpful to lower the temperature to about 4°C in order to produce a -
precipitate. v
[0020] It is important to note that variation of thé parameters of the present:
inventive method results in the achievement of various polymorphic forms of the
salts of N-hydroxy-3-[4-[[[2-(2-methy]-1H-indol-3-
yl)ethyllamino]methyl]phenyl]-2E-2-propenamide. This is made clear in the

| below-presented examples and in co-pending U.S. Patent Application No.
XX/XXX, XXX (Attorney Docket No. 50251). _

- [0021] A preferred embodiment of the present invention is directed to a method

of preparing the hydrochloride salt of N-hydroxy-3-[4-[[[2-(2-methy1-lH-indol-'



phosphate, propionate, sulfate, succinate, sodium
pot assi um cal cium or zinc ionsinclude correspondi ng
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cooling the reaction mixture. Optional steps for this embodiment include (e)
isoiating the precipitated I-tartarate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-
indol- 3-yl)ethyl]am1no]methyl]phenyl] 2E-2-propenamide; (f) Washmg the salt
with cold ethanol; and (g) drying the salt.

[0023] Yet another preferred embodiment of the present invention is directed to
a fnethod of preparing the lactate monohydrate salt of N-hydroxy-3-[4-[{[2-(2-
methyl-1H-indol-3-yl)ethyl]Jamino]methyl]phenyl]-2E-2-propenamide
comprising the steps of:  (a) suspending N-hydroxy-3-[4-[{[2-(2-methyl-1H-
indol-3 -yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide free base
monohydrate in acetone; (b) adding lactic acid dropwise with stirring at ambient
temperature, wherein the lactic acid is present in an equimolar amount; (c)
stirring the reaction mixture for a time sufficient to cause precipitation of the

lactate monohydrate salt; and (d) cooling the reaction mixture. Optional steps for



inventive nmethod results in the achi evenent of various
pol ynorphic forns of the salts of
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crystallization takes place at a temperature ranging from about 15°C to about
50°C. Optional steps for this embodiment include (k) isolating the precipitated
anhydrous lactate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]Jamino]methyl]phenyl]-2E-2-propenamide; (1) washing the salt with
water; and (m) drying the salt. Drying is preferably conducted in vacuo at a
temperéture of about 50°C. In a preferred embodiment, step (a) is accomplished
by diluting DL-lactic acid in water, heating to a temperature of about 90°C for a
peﬁod of time of about 15 hours and then cooling. | ‘
[0025] Still another preferred embodiment of the present invention is directed to
an alternative method of preparing the anhydrous lactate salt of N-hydroxy-3-[4-
[[[2-(2-methyl-1H-indol-3-yl)ethyl]amino] methyl]phenyi]-2E-2-propenamide

comprising the steps of: (a) providing a solution of lactic acid; (b) suspending N-



cooling the reaction mxture. Optional steps for this

enbodi nent include (e) isolating the precipitated
wazaoanseat e salt of PCT/US2007/070562
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of: (a) suspending N-hydroxy-3-{4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide free base monohydrate in
ethyl acetate; (b) adding methanesulfonic acid dropwise with stirring at ambient
temperature, wherein the methanesulfonic acid is present in an equimolar
amount, to produce a precipitate; (c) heating the reaction mixture to a temperature
ranging from about 40°C to about 50°C for a time ranging from about 2 to about

| 4 hours; and (d) cooling the reaction mixture. Optional steps for this embodiment

_ include (e) isolating the precipitated mesylate salt of N-hydroxy-3-[4-[..[[2-(2-'
methyl-1H-indol-3-yl)ethyl]Jamino]methyl]phenyl]-2E-2-propenamide; (f)
washing the salt with cold ethyl acetate; and (g) drying the salt. Tt is ﬁoted that a
yellow powder is initially formed in step (b); the yellow powder is a polymorph

of the mesylate salt that contains more than the equimolar amount of



second appropriate tenperature; (h) stirring the

solution for a tine; (i) cooling the solution; and (j)
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are dlsclosed solely by way of illustrating the invention and should not be taken

in any way to limit the scepe of the present invention.
[0029] In the following examples, with regard to crystallinity, “excellent” refers
to a material having XRPD main peaks which are sharp and have intensities
above 70 counts; “good” refers to a material having XRPD main peaks which are
shérp‘ and have intensities within 30-70 counts; and “poor” refers to a material
having XRPD main peaks which are broad and have intensities vbelowv 30 counts.
| In addition, “loss on drying” (LOD) refers to weight loss determined between
ambient and decomposition terrrperatures. The later is approximated by the onset
of the first derivative of the thermogravimetric curve vs. temperature. This is not

the true onset, since weight loss does not occur with the same rate for all the salts.
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Preferably the lactic acid solution is added slowy
over a period of time such over 30 m nutes.
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Table 1.
Solvent T,°C Physical ‘ Crystallinity | LOD, % 'H-NMR
Appear- and Form Tdecomposltlon :
. (Tdesolvatlon) - )

Acetone ambient | FFP | Excellent 13.5(107.9) | 1.89 (acetate, 3H)

Sa 147.9 2.08 (acetone, 6H)
. , 3.74 (Hy)

IPA 60 FFP Good ~10.5(72.5) | —
A 148.7

AcOEt 60 | FFP Good 9.3 (105.1) 1.89 (acetate, 3H)
A 147.9 3.73 (Hyy) ‘




However, upon gentle heating in step (c), the yellow

powder is converted to a white crystalline solid that
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the scope of the present inventi on %0[( 0029] In the .
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astantes, H-NOR." refers to a material having XRPD main
peaks which are

Table 2.
Solvent TI/°C Physical | Crystallinity | LOD % | "H-NMR
_ .| Appear. and Form T decomposition e
EtOH:H,O | ambient | FFP excellent 1.5 —
(1:0.05) : Sa prior to dec. -
_ ’ at 110 °C -
IPA:H,0 ambient | FFP excellent 6.3* 1.02 (IPA, 6H)
(1:0.05) : Ss , (isothermal | 3.83 (Hy,)
‘ at 120 °C) .
EtOH ambient | FFP excellent 52* 1.04 (EtOH, 5H)
' : Sa "} (isothermal 3.43 (EtOH, 1H)
at 120 °C) 7.93 (benzoate, 2H)
3.85 (Hy,)
IPA ambient | FFP Excellent 1.5 % prior — :
S dec. at 100
°C
Acetone ambient | FFP Excellent 0.5% 7.93 (benzoate, 2H)
» A 160.2 3.84 (Hy,)

‘* Isothermal hold at 120°C for 10 minutes



sharp and have intensities within 30-70 counts; and
"poor" refers to a material having XRPD nai n peaks
wawioch4ete broad and have intensities bel ow 30P€DUS1087/070562
In addition, "loss on drying" (LOD) refers to weight
| oss determ ned between an‘o;ii nt and deconposition
tenperatures. The later is” ‘EbroXi mat-ed by the onset
of the first derivative of the thernogravinetric curve
erature. This i.s pot the trye .qnset, since
i3 P S E ot et iond sihanelalonerad Sffowetst wopiedahe
$dnee SHRAroP sSIORE S . TR sRFChiHh t%E@HHP driafid tenperature
a e Sal ?ﬁ? ¥

- may be |ower than that stated. ornation,
baseibenzaateeathanol isnld1:ViHebypNbRe nSad vent less sad deconipositionarnt s

firmed bserying th NVR i cal shift
s Py P e retg fed O PG B cfifne Splard
calld asdts detdiinedhigisll¢.0BY @il §NR vk AeREhied BY helding at
chenmical shift for salt formng agents or solvents).

Valt"erfor hmimt ThobPR ofor2 Becassespands sai05mantes plcethaurl per
e P A TP o RER Rl BePbflog INF G 21

shprogandl (IPA)eolvhter8R: aThesdtoichioafetry o tHegpathated bide:Yenzoate -
rofons. Further, salts of the present invention -
| Erléfcgqs edOBERt 1% andedecempnrinting 5B akessly spacrbyt the heating
ARDSPRPE A ABAR] ﬂh@lis%ﬁﬁogﬁml doWhC&ultPlotbeUBMined initially.
consi stency that te d

d to agglonerate, formng a
Evenguadlys s veasideteimingd by diolding atkd 20C fdvd Owminl Shef6.3% ¢.0D

bR B33t BB T 5 oo B doter
ddetRNthe ftwde6lvales S Rant dredROBE is@&ricturdO THe

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

salt fermipgreasiian jeackpepseisgd berzpate splf Bk didirio eorftaiaany

AL PR Pl St S e il pis A Bl 2°

dgiothpositios wWhgemtart(formadyled t o t he suspension. The
m xture was stirred at either 60C or anbi ent
tenperature (where a clear solution forned, stirring

continued at 40C). Sol i @XAMPEES0! | ected by filtration
and anal yzed by XRPD, v

Formation of Hydrochloride Salt

[0034] About 40 to 50 mg vof N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-

yDethylJamino]methyl]phenyl}-2E-2-propenamide free base was suspended in 1

ml of a solvent as listed in Table 3. A stoichiometric amount of hydrochloric

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 3. ,
Solvent T,°C Physical Crystallinity | LOD, % "H-NMR
Appear. and Form T decomposit,
EtOH:H,O | 60 Clear solut. to Excellent 0.5 4.20{Hy;)
(1:0.05) FFP A
| EtOH Ambient | Clear solut. to excellent 1.1 4.19 (Hyy)




TGA and in sone instances 1H NVR Table 1.[0031] The
salt formng reaction in acetone produced a highly
w@eopgtiad7hi ne salt, with the ratio of PCT/US2007/070562
N- hydroxy-3-[4-[[[2-(2-net hyl -1 Hi ndol - 3- -
~yl)ethyl]am no] net hyl ] phenyl ] - 2E- 2- propenami de to
acetate of 1:1, identified &3-a stoichionetric acetone
solvate SA. The salt fornming reaction in isopropyl

alcohol and et hvl t 80C nroduced the same
N L AP A - N L d
rystalline non- fii vated acehate salt|$3Fet m The

dBbnpani gdhmignghtFFPoss abovieext@B®@ i s pit her dude18 Giv.)
he | oss gf wat er| yelidw tombitessalA is a hydrate) of | oss.
f acetic |acid or| Powdér. EXAMPLE 2 Preparation |of
ehzmat e JAnmbigrdFEP tdBaMtto 40excealeh0 ny| of 4.18 (Hyy)
- hydr oxy-{3-[ 4-[ [|[FEP( 2- net hyl Al H-i ndol | 3- = v
TASERYT | MR e (PePltd BRAY | | exébint PT openam del 17 ee
ase nonotlydrate |wgp suspendegd in 1nl pf a solyvent as
rsted 1117 rapre —A-storchir-onetr+c—anount—of—benzote
s supsequent | y. added t he suspensi on:, The
D381, AR8 883t etectio RS Ruced the s TR sl e gal
wheathyaRud bh@ BedoMpHRst atslﬁ%}{t%hffﬁraﬁﬁ@.t i nued at 4Q).
Solids were collected by filtration and anal yzed by
XRPD, TGA and in sone instances 1H NVR Table 2. *
| sot hermal hold at 120CEk{MpPE® nut es[ 0033] The salt
form ng reaction in ethanol alone and with water
produced the sanme et hanol solvate SA The stoichionetry

of the protonat ed FRaRRIRCTIRMICC LAY 1S 1:1:0.5 by
NMR.  Sol vent | oss and deconposition are closely spaced

936k et 4o S0me oy meerych- (412 7 meipbe Hladoetnanol
e B R BB -RE P RS 43 Bt Bpsg s tapendiirind

OB ©olPer? a¥listed (EFAINAS Al P0iBhiomeRIcasndiint 8f HBIcid®hs

formula unit. |sopropyl alcohol alone and wth water
pily addedde the suspension. The mixture was stirred at either 60°C or

o< Z20N0O0 QO O

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

Table 4. }
Solvent T,°C Physical | Crystallinity LOD, % 'H-NMR
' Appear. | and Form T gecomposit _ _
IPA:H,0O 60 SAM to excellent 0.4 3.98 (Hp,) -
(1:0.05) | FFP | A 184.3
Acetone ambient | FFP to excellent 50to58 | —
60 . | SAM to A
FFP
EtOH 60 SAM to excellent —_ —
_ FFP A
IPA:H,O 60 SAM to excellent 0.3. —_
(1:0.025) | FFP . A 181.0
IPA:H,O 60 SAM to excellent —_ —
(1:0.05) FFP A _
Acetone:H, | 60 SAM to excellent — —
0 (1:0.025) ‘ FFP A
Acetone:H, | 60 SAM to excellent 0.7 _
0 (1:0.05) FFP A 177.0




I sopropanol (I PA) solvate SB. The stoichionetry of the

prot onat ed base: benzoate is 1:1 by NMR Solvent | oss
wap@7deconposition are closely spaced at the heet/Usm07/070562

rate of 10C/ min, and the isopropanol content coul d not

be deternined initiall y. E\r/rf(i:t ually, it was determ ned

by hol ding at 120C for The 6.3% LOD

corresponds to 0.5 nol es of I PA per formula unit.

Based on sol vent content and XRPD patterns, the two

'@ﬁ'ﬁfhm@ R Sab b 2 R b Shiona®
i o{ %fu A 'Pgﬂi‘hﬁofﬂ&ttﬁ &' &eg{hl\é aﬁ@lvOé?e%t dﬁ%ﬁe%ed aalgghﬂv

tric sa exc ent crysta Ity an
driyghllide salthasddes ant tomtgie aay suleent bovaed) A HRAMBDEvadue for
Formation of Hydr.ochl or| de Salt [0034] About 40 to 50
HGtHe aRP‘H?’GP%&'{ Cd's due {q the preseneg of pmornhopsmgterigl within the

Y bhATLIThIBE YIRS ke SF cBul ARBORBARILA 8F o

suspen a solvent as l'1sted
NMR &en DMSO-d¢,cinch |t}mmlpeéted pealifdt thefeithiyelioacbintides wathi tHat

bsequent | t he suspensio The m xture
«ﬁe §‘%L1V‘F‘Fe oéi‘te" 3 ?%S& g@%Q@CHPS"&H%F at Bresenge ot two
(3WED%1 afsl 28297 5Qhat 4 VP@ tpgﬁ’lr e, foﬁﬁér% G GROBoRaEqat

. Solids were coll d by filtration and anal yzed
' wmeD,grcﬂtmndnhb lattexstorthe unpmtanaied; carbbylare. Thérefore, the

ve f| eact.i ons produced the

tn[‘ﬁg b@é&” ti’egg? {(mogt] egyalof?v%as anhydr ous and
deconposed at high tenperature. EXAMPLE 4 Fornmation of
Hem -Citrate Salt [00361%@&3& éﬁ) to 50 rrg of .
N- hydr oxy- 3- [ 4- [[[ 2-( 2- ER-i ndol -
yl) et hyl]am no] net hyl ] phenyl ] 2E- 2- pr openarri de free
base was suspended in.1 sol v aﬁ as listed in
Table 4. A stoi chCHREIM %Fegw tric acid was

[0038] About 40 to 50 mg of N-hydroxy-3-[4-{[[2-(2-methyl-1H-indol-3-
yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide free base monohydrate was
suspended in 1 ml of a solvent as listed in Table 5. A stoichiometric amount of
furﬁaric acid was subsequently added to the suspension. The mixture was stirred
at either 60‘5C 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 lH-NMR.

Table 5.
Solvent T,°C Physical | Crystallinity | LOD, % 'H-NMR
Appear. and Form T gecomposit.
EtOH ambient | FFP to excellent 11+17 3.93 (Hyz)
SAM to B (2-step) 6.50 (1H, fumarate)
FFP 213.2
IPA ambient | FFP consists of 34+86.0 3.91 (Hyy)
" one intense | (2-step) { .50 (1H, fumarate)
peak 159.8 only small amount of
Ha { IPA
EtOH:H,O | ambient | FFP to excellent 0.7 - 1380 (Hy)
(1:0.05) gé\gﬂ to A 217.4 6.49 (1H, fumarate)
IPA:H,0 ambient | FFP excellent 1.5 —
(1:0.05)




subsequent|ly added to the suspension. The m xture was
stirred at either 600C or anbient tenperature (where a
web®@an4eot uti on formed, stirring continued at B)/US2007/070562
Solids were collected by filtration and anal yzed by
“XRPD, TGA and in sone inst arlwzes 1H NMR.  Tabl e 4.[0037]
Heating to 60C (acetone and‘éfhanol), as well as the
i ntroduction of water (isopropyl al cohol and water,

nnnnnn Aand vamt Ay At N\ oAl A A hiahlyv crvuctallinag
acetonre—aha—watpr—at—60 Y6t cHy-Star——i+-He

y
e:\lf that does “t or lwater A

HAgQ OD| ombig’t | BFP acet osreelight antjient / 60C[is due to
fh %%r esence of anor phoud material withinlthe
‘ EtQHaHmI aebiptWIEFP toThe| giooi chi ometTy of tlhe salt
¢ouP2P) not be def 8AMitmed| by 1HNVR |i 154BVBO- d6, since the
expect ed| peak fpFFRhe citrate i on coincidgs with that
| BfOH:H£O sphmbiaft. | FRRvever | exceldMR spexd r oscopys.doreicat ed
{h&0Pr esence of | SAMtA30 & O si gnadlmzat 177 .649qmd fdmdrate)
ppm Thelformer| FRP due to the pratonated darboxylic
group and the latter to the unprotonated carboxyl ate.
JU03HE fThie salt fdrmimgietctidnoin dsvipeapst al¢ohdl aﬁd h&ﬂd&ne?atfb.n{biﬁmt _
likel EXAMPLE 5 For.nation Hem - Fumar at e

temper t@r@gag(]»dl%% {pmaratesaltssof sﬁﬁclgpmetry 2 1 (protonated
%g)%}e}?{? %%}fﬂ [fan.%% enyl ]A‘lt!hEh -pr SF?Z}%%I & rsolvate ‘
ey éladpnmiwmtdhelt)mxl & lespdevdagpositiod timyefatares dlhe éJQD ﬁir
ted A st hi t t.of f
oD L uBhect el PET bRy TG AR St (TR s
oF whidf EndSikslyiH { RmAt TR sallt%nﬁﬁg?e&ﬁo@mnﬁaﬁol ethanol and

tenperature (where a clear solution fornmed, stirring
vaeti and dwppaepyl deohalgng er@thealbat@mhlem tasepegture 4rio03€i on

B M R RSP0 R LR
hanpﬁmmﬂlte ahlc olkd sadtformmiag redeeioRin @hitiod aid Warkp alidisupepyl

fumarate salts of stoichjonetry 2:1
glﬁ gfv\@asr 1:0.05), ambient or 60°C, produced 1der){t1cal XRPD spectra

(anhydrous Form A). The spectrum of the salt formed by ethanol at ambient

temperature, albeit similar, displays some small differences and it may represent |

a unique, hemi-fumarate polymorph (Form B) of similar structure.
EXAMPLE 6

- Formation of Gentisate Salt
[0040] About 40 to 50 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-‘indol-3- »
yl)ethyl]amino]methyl]phenyl]-2E-2-propénamide free base was suspended in 1
ml _of a solvent aS listed in Table 6. A stoichiometric amount of 2,5- | |
dihydroxybenzoic acid (gentisic 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.



base: fumarate), i.e., hem -fumarate salts. Al though
none of themwas a solvate, they had poor
weeystiad7iinity and a | ow deconposition. t enper arar/ES20071€70562
LOD for isopropyl alcohol at anbient tenperature was
nost |ikely associated with {She | oss of water (nost
I'ikely HA form). The salt f o8 i ng reaction in ethanol,
ethanol and water, and isopropyl alcohol and water,
i.ll t anbi ent tenperature or 60C, produced a fumarate
of stoichionmetry 2:1 (protonated base: fumarate)

)SolVen€- . |NSPCE - 1| PRGEIEAIC | THstallinitye Eébt"/“’f mmﬂﬂkeac“ on

|n et hang| and S4r. an nasg,p,{ op/ll-mo coh_o wat er

H”Jg)a Gpi:ugtl‘ %\ wn\f_uuu 8 ui ?’Wﬁg |
fo%?rjed by et%a: gﬁ'ﬁat or‘ c)eent tenp g?ﬁg?t L:rj(ren D%Pb@l”t ge"t'sate)

ST al di bpl yS SUIE stratt—di-frerences—and—+t nuy

LA R e R Brepar ot an s cRsline BHRGroweAnd ont e

&&dokn o@&i“:ﬂ]a hﬁFh%}B&atﬁfé nlgle%towhlometry of the salt is 1:1 by
N-h%roxys[ [ 2- (2- et hyl - | H i ndol -"3-

t hyl ] am no] et hyl ] phenyl ] - 2E- 2- pr openani de free
base was suspended in1m of a solvent as listed in.
Table 6. A stoichionetric anmount of 2, 5-

di hydr oxybenzoi c acid (&eNMELE 7aci d) was subsequent |y
added to the suspension. The m xture was stirred at

ei ther 60C or anbient tenperature (where a clear

sol uti on for mediormation pidfovanidrate &dctate S4E) . Sol i ds

08 S F Pl A e T

gl@ahylwlaopﬂéttéylgﬂeﬁmee BfopBhBRILY feé Yadealdsisi§pended in 1

anh¥dr ous osed at a very high tenperature.
et asQlveias fisted yn B*Fblf e Astpichiometriclanpgunivlacixagidras 7
f&rsgailteh@? a@cied%’ ﬂfé%gﬁe%l%n.L 3¢ ?fﬁ%u? e\vgs stirred at amblentv

temperature and when a clear solution formed, stirring continued at 4°C. Solids

were collected by filtration and analyzed by XRPD, TGA and 'H-NMR.

Table 7.
Solvent T,°C Physical Crystallinity LOD, % 'H-NMR
: Appear. and Form (Taesolvation)
Tdecomposlt.

IPA 4 . | FFP excellent 1 4.3 (79.3) —

' ' Ha 166.3

Acetone 4 FFP excellent 4.5 (77.8) 4.18 (Hyy)

‘ Ha 149.5

[0043] The salt forming reaction in isopropyl alcohol and acetone at 4°C
produced a stoichiometric (1:1) lactate salt, a monohydrate. The salt is

crystalline, begins to dehydrate above 77°C, and decomposes above 150°C.



[0042] About 40 to 50 ng of
N- hydroxy-3-[4-[[[2-(2-nmet hyl -1 Hi ndol - 3-

Wwq kogttkarit] ami no] net hyl ] phenyl | - 2E- 2- pr openami deCT/Dgm07/070562
base was suspended in 1 nl of a solvent as listed in
Table 7. A stoichionetric apgpunt of lactic acid was
subsequently added to the sStuSpension. The m xture was’
stirred at anbi ent tenperature and when a clear
solution forned, stirri ued at 4C. Solids were
coll ected by fi Itrati onﬁmgtg;&yzed by XRPD, TGA and
1H NVR. Table 7. [0043] The salt formng reactionin
i sopropyl al cohol d aceto t 4 roduced a :
st oi chiometric (1: 1? WBPE@?*‘(‘? gf%;{Pm)nohydrate The

Wi iabobf #Ploddd thp 8f i 5Sy-3-04-HENYALG RS 14 PRYEOI(TC
ﬁl@ ]decgrrposes ab%veng%C@éXAr/PﬁEﬂg Forﬂr?atl oln 8 :
Nbﬁtbﬂ]@ll&]met[lﬂhﬁﬁilylMEtﬂ-pwpeltamiae)frng base monohydrate was

TR Lt nebRoH S IRBHIY 1205 Db afsBinmeiveampu o

RARK ATRNARY SibRéRieHP addedns féadspensibill TAE nax®R! WaNtirRd
listed in Table 8. A stoichionetric anount of maleic

@t@tbewﬁgcwm tﬂrm;erad@éwhm atdi@rguk.upem §iroed, sTiming

Rarbptr a0 { S e Bctedin oo o RalyEoL by MRER

POAL dHAUsdorat 1&%}:% 1$oNiVvie, Wwer e col | ected by filtration:
and anal yzed by XRPD, TGA and in sone instances

1H-NVR. Table 8. [0045] The salt forming reaction in
T@hipﬁopyl al cohol and acet one at 600C produced hi ghly

Dl. | | I CO [} Ul U Iv ) l. || q UT1
Solvset \ifeiG $§f‘éﬁ el EFE&%' ity d‘l'%g’réoxyl iiiéN@gi d. t hat
_p.r_g.d.u_c_ed a 11 ppear. \n"pr ax b T decomposit. . : '
FPH- [[ [ 2120 mp ﬂ?fr-l Hl Exeebint 3. y| §.3¢RW)I ] and-20(Hebt hy! ] p
henyl | - 2E42- pf 2@ m gEa?lts | H NOR speclt.0hi2ti mplkatg)s
a resopamce at pm—corresp nr{Lnn t the two
dPAfinic |§Poton§AMetﬁd " hExeeliehanck0.at 10. 7% Blediue to
_ FFP A 178.1 6.01 (2H, maleate)

Acetone | 60 | SAMto | Excellent 0.2 4.22 (Hyy)

FFP A 176.1 6.01 (2H, maleate) .

[0045] The salt forming reaction in isopropyl alcohol and acetone at 60°C
produced highly crystalline, anhydrous solids that decompose above ~180°C.
Maleic acid was the only dibcarboxylic acid that produced a 1:1 salt with N-
hydroxy-3-[4‘-[[[2-(2-r_nethyl-1H-indol-3 -yl)ethyl]amino]_methyl]phenyl]-_2E-2-
propenamide. Its 1H-NMRbspectrum displays a resonance at 6.01 ppm,
corresponding to the two olefinic protons, and a resonance at 10.79 'p_pm due to
one unprotonated carboxylic acid. Maleic acid also formed a salt with high water
content that is lost under mild heating conditions. It is likely that the salt foﬁning '

reaction in ethanol (RT to 4°C) produced a hydrate (form Ha).



one unprotonated carboxylic acid. Maleic acid al so

formed a salt with high water content that is |ost
wanaenddrit d heating conditions. It is likely tPar/usive7/070562
'salt formng reaction in ethanol (RT to 4C) produced a

hydrate (form HA). EXAMPLE 9_Formati on of Hem - Mal ate

Salt [0046] About 40 to 50" fig” of

N- hydroxy-3-[4-[[[2-(2-met hyl -1 H i ndol - '

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

base nonohydrate was su i’n 1M of a solvent as

listed in Table 9. ‘A stoichionetric amount of malic

aci d was subseque qQ .the su penS|on The
m xture was sti rr an%%wé.q?%lsmé\ﬁelete tanbi ent

Vosh i ng
00T ISbU R O SHE ofNa RSP bR - B 00
ﬂbﬂﬂh)dMIyq]@@tW]phmtb] 2EQAprapehantids freebase snanobpdrate was
1H- NMR, . Tabl.e .9. [0047]. The t formn ction in
SHRaeR sl R spveRked Lisl S TR0k 0, Sl aymcunt of
RaRElaGE dab B@s&?@tl%h&&éd&b |tl'1&ﬂ@s§éﬂ§10%n e Pk fare was stirred at
hem - nal ate sa he difference in LOD between
ethenh®iC erambientdemperatuce (B)eramdeat soluton fomyed; stitriagt

var.yin nt s. pf anorpho terial e

bl SR weiF R e e sndadebism PARRE e
BGAl dnligh Shthe NRMnccEANRIgal t that continuously |oses
wei ght above ~95C. This salt is an acetone sol vate

_gform SA) . Solvent |oss and deconposition are cl osel y
e8d t her mal events EXAI\/PLE 10 For rmtl on of

ST oy 15 4 "ﬁ 3*;11§;Vﬁ %""w%.'n% qTUT

v \ni‘ hyv] am de free
el §9|spenj§6M|t‘P| 1| ecelsnt 5 so1-gent as3-96 hh2d i n
ThBPR 10 A st ol ERP onet f Ac_anpunt| 2681%ni ¢ 38 @.5hawalate)
sidisequentby adgsdmito t hexcelsdpensi@m. The 4 xture was
stirred at eitheFFBOOC pa anbi ent| ig@rgper gt ure (where a

gpgar sollghi on | 6ARRE. BLickldnd clonf ' nued at 40C) .

FFP A .
Acetone 60 - SAM to excellent 0.6 3.97 (Hpz) -
- FFP Sa 95 3.84 (0.5H, malate)
EtOH:H,O | ambient | SAM to excellent —_ -
(1:0.05) FFP A '

[0047] The salt forming reaction in ethanol and water, ethanol and isopropyl
alcohol produced the same crystalline and anhydrous hemi-malate salt. The
difference in LOD between ethanol and water (1:0.05) and ethanol may reflect
varying amounts of amorphous material in the two samples. The salt formirig
reaction in acetone afforded a different hemi-malate salt that continuously loses

- weight above ~95°C. This salt is an acetone solvate (form Sa).: Solvent loss and

decomposition are closely spaced thermal events.



Solids were collected by filtration and anal yzed by
XRPD, TGA and in sone instances 1H NVR Table 10.

W(@ Q®19)6781 | reacti ons afforded the same hem - nBCDOS1087/070562
salt. The crystallinity is usually good, although an
anmor phous hal o coul d be seeﬁ in all the XRPD spectra.
The water associated with fFHése materials is likely
due to increased noisture sorption by the anmorphous
conponent . Ambi ent condk ' E gq ing synthesis appear
to produce a better qua %?a& EEdO ExanvPLE 171
For mati on of Nbsylate Sal t /[ 0050] About 40 to 50 ng of

N- hydr oxy-3-[4-[{ (a f_ﬁg |ndo

yl ) et hyl ] ami no] ‘H?ﬂ‘ﬁ%% %nan1de free
ipoUa8] By E@S@m ;Sd}sfaﬂgq4l[pzkmmaﬁy1a1m{dbﬁat as
Ilsted|n Tab A stoichionetric anount

wﬁﬁml}@gmomﬁhﬂ]mmllﬁswmmm@ntﬁrey bastowab suspenided in 1

h t t. d at th 600C.
HPERR PR s PG SRR 2 SOhBRPeRartin ep g as
Siibseduently a8ddd 16 Wessidperdffa) ThoRhikHiFe WaS §irfed dt @Rh&H0PY or
filtration and anal yzed by XRPD, TGA and in sone

ambieahtcepetathrblfRhert alvlear sdlutiprofufmEd Ehmmmuﬁwdm 44C).

tion i etate af upon
o virg caecioti ilRfef bt mulszed By GRS FER A bt
afsipbay IH-R8qr di spl ays a 2-step weight |oss and, by
NMR, does not contain any sol vent but appears to have

nor e than one nol ecul e of net hanesul fonate (nesyl at e)
TakledQi t f or ni ng reaction in acetone afforded

dsbovvef'alyzin Z‘i&:a Ivghi }j_fyvf ,tw LtVy

&4 B) . BFONMVR | SAMdees| B cont aj hO0any slol vent but |
ppears o cont afiPnore| 8han one |nt#9cul € of
A haneslibd onat ¢ SAKrtoet hegoogal t f of 6 ng 4.00 (Hyz)
FFP A 174.1 2.69 (1H, malonate)
Acetone 60 SAM to good —_ — ’
FFP A
Acetone ambient | FFP to good —_ —
SAM to A
FFP

[0049] All reactions afforded the same hemi-malonate salt.. The crystalhmty is ‘
usually good, although an amoxphous halo could be seen in all the XRPD spectra.
The water associated with these materials is likely due to increased moisture
sorption by the amorphous component. Ambient conditions during synthesis

appear to produce a better quality salt.
EXAMPLE 11

. Formation of Mesylate Salt
 [0050] About 40 to 50 mg of N-hydroxy-3-[4-[{[2-(2-methyl-1H—indol-3-
yDethyl]lamino]methyl]phenyl]-2E-2-propenamide free base monohydrate was
suspended in 1 ml of a solVent as listed in Table 11. A stoichiometric amount of

methanesulfonic acid was subsequently added to the suspension. The mixture



reaction in ethyl acetate, in which reaction is
initiated at anbient tenperature and then the obtai ned
wQ@ edoro¥d7sh powder suspension is heated to 50C, paf/is20dea70562
i solation of a new formB, as shown in Figure 5.
EXAMPLE 12 Formati on of ()<a% te Salt [0052] About 40
to 50 ng of N hydroxy-3-[4-f%[2-(2-nethyl-|Hindol-3-
yI ) et hyl ] am no] net hyl ] phenyl ] 2E- 2- propenamni de free
ase suspended in a solvent as listed_ in
Wamte'rv@?t ehdried 5 I9F awete.nr T@mé’ﬁﬁ'&ﬁ? (where gjcfear splpiopyformed,

S50 sONThFsPcl SPRasNbRTONERLL b, ARG b by,
HRIPDE MGA e:nmiexrsamriﬁstﬁrmehewm ear sol ution forned,
stirring continued at 4C). Solids were collected by
{l‘ l.tr t|'on and anal yzed by XRPD, TGA and in sone
e dfices 1H NWR Tabl 6 12 [0053] Oxal ate salts,
goiveiituan ’P“&C'PTIS fedi %%?daﬁ@'wtb‘bo% o MR Of

oxall ¢ agi'd to ansi q

Q4 rr'n yilo) TMWPOSO
LIALBA®AYAI

b\%%telh;ll\]%or\;]%g] Ii%ﬂ\f é‘i‘f&’%’] 2 éﬁgropené@?é'ébz) wer e

hard to | sol ate and app8drBto abgdrdBuwat ¢ Elﬁ?#'ﬂd“etha"e
Lfittratibn EXAMPLE 13! Fornationof Phospidionat

peREa] Ab®iento) RRP 50 rExeiient 13+1.3 ] 4.22 (Hap)

N- hydr oxly- 3- [ 4-[[ [[ 2- (24 Aet hyl - | H{i(#88P)X- 3{ 2.36 (~ 5H, methane
yl)et hyl | am nollmet hyl ] phenyl ] - 2E1 A7%Popensnfonatey r ee

base rmnohydrate was . suspended in 1m of a solvent as
[60§1dhe nalifmninmg']ﬁactmnsn eihyhacat¢ afferdedre yellowalt, upon

' h h d b t dd th
BUEREAChaR Eneraliite, ThesTilom o) siwailios cbfraadcien
WeRhersks irﬁfrﬁ? NMNIR! Eoeks WOEEStAn ﬁﬁ)e HIveR bt dppBark &8 BRA more

stl rring con i nued at 40C). Solids were collected by

than ppemotasulered nzathdngsul fonbig (mmate)r@hm&t formipgmeaction in
5&§on%%‘1"t%§de%i 1so|}|£{ﬁz)n of a white powder after heating at 60°C. It displayed

excellent crystallinity but may be a composite of more than one polymorphic

form (forms A and B). By NMR, it does not contain any solvent but appears to
contain more than one molecule of methanesulfonate. Another salt forming
reactien in ethyl acetate, in which reaction is initiated at ambient temperature and
then the obtained yellowish powder suspens.ion is heated to 50°C, afforded

isolation of a new form B, as shown in Figure 5.
EXAMPLE 12

Formation of Oxalate Salt

[0052] About 40 to 50 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-

yl)ethyl]amino]methyl]phenyl]-2E-2-pr6penamide free base was suspended in 1
- ml of a solvent as listed in Table 12; A stoichiometric amount of salt forming

agent oxalic acid was subsequehtly 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.



Tabl e 13.[0055] The salt form ng reaction in ethanol

and i sopropyl al cohol gave ethanol and i sopropanol
whewrAsolvates (fornms SA and SB, respectivel y)PCT/0S2007/070562

et hanol and water, only traces of ethanol were -

detected by NMR, in spite of _the large LOD. The - -

material is either hy'groscbé?b or a hydrate (form HA)-

that -1 oses water upon gentle heating and vacuum

xg ditions (the |oss of water neasured by TGA is

qﬂ'ﬁ te in by ~60C at 10C/rrin) The salt formng

§6R&dt ON[ T NecACEl BIIR;AN linifC dc the
same cryst aI I | nL anlgu f}prorz [ﬁat ejsalt (form .
+ + 99°m9051 Thao oal t
IL.III I_y I IIUOL IIr\ rmrc—STar €
%Hzg/s & hi gh i con‘po?f’?’l on terrperature —EXAMPLE 14 .
of ..m. ep—ef—Prepienat¢—Sal+—1-0046]—-Abouli40to0-50—~ry
| Bfon yar8%y- 3-[FR [ [ 2] Pet hyl JI+ i ndol|—- -
Id h\/l ann:.nn1 thylphenyl}-2E-2- pr gpenam de free
i rmnoﬁ?'éi?’ﬁt EVaS sldpemhes i n—tm of |asol vent as
tlisted j Tablel SPHd A &toichionetlric amint  of
B¥opi oni camkiend viwaxysubs équeheusy gaded to |the
suspensipn. Thel 9%t ure¢ was stirrded at either 60C or

Acttorent | anpentatwe (whémerphows ear—sol utilen fornmed,
tirringl continuwetidat 4C). Solids were cgll ected by
filtration and anal yzed by XRPD, TGA and in sone
[0088] I@)@Ete]ﬂ-lthlhﬂﬁhoﬂ'@bﬂn@cﬂ;#atb@ Qhmkdidteatiponf AfoAD oxalic
%(ﬂ%lctl on in ethanol afford d the unreacted free base

&g suspgasiops P Nahjdrgxy-3 1[@7&52 Shethyl-dshimdohdvduced an
[ d

&lﬁ)e‘fh’\ﬁgﬁﬁtﬁﬁgn&fggﬂglgﬁfl 9RL ?gl%i)gna?ﬁh%,téérg gl d%@%soiat@gtﬁ?
megmtloalbwbvca‘term%gﬂtraﬂmncorresponds to the | oss of
| PA plus an unidentified conmponent. The salt formn ng
reaction in acetone and ethyl acetate produced the
same crystalline and unBEAMRIEI13alt (form A).
wei ght loss of 6.3 to 7% that starts at ~100C, |s due
to water (if the salt is a hydrate), propionic acid or
a Formation of Phosphate Salt

[0054] About 40 to 50 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-

yl)ethyllamino]methyl]phenyl]-2E-2-propenamide free base monohydrate was
suspended in 1 ml of a solvent as listed in Table 13. A stoichiometric amount of
phosphoric acid was subsequ_ently 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 13.
Solvent T/°C Physical | Crystallinity | LOD % 'H-NMR
» Appear. | and Form T decompos. : '
EtOH:H,O | 60 | FFP | excellent 7.0 -] 3.94 (Hyy)
1 (1:0.05) Ha 179.6
EtOH ambient | FFP ‘good ~6.6 1.1 (~1.5 H, EtOH)
Sa 4.00 {Hpz)
IPA ambient | FFP excellent ~7.0 1.02 (3-4 H, IPA)
: ' Ss : 4.00 (H,,) '
Acetone RT to 60 | SAM to excellent [1.0 | 4.00 (Hyy)




deconposition product. Upon conpletion of weight |oss

(~140C), the salt deconposes. It should be pointed out
W(bimﬂ/mm«m the material is dissolved in DVSO fpeT/NBIR)7/070562

free propionic acid and only traces of propionate were

det ect ed. EXAMPLE 15 For mat 52” of Sulfate Salt [0058]

About 40 to 50 ngy of

N-hydroxy 3- [4 [[[2-(2- rrethyI-IH-lndoI

I AN S o nal haoanvl ] ')E 2_nro Cr

vl 1n n a do. 1

éaé;l r\lr'ryv'\n'\h\lrlr :\i ﬁ%é fg:J " Jrl i 1#21‘1' |u a-solvent as
APQEted | hRT4H%| $AM 1t skesiodhi onet|ri2 armLm' of

lsul furiclacid waSSubselgdent |y _add€85t o tihe

suspension. The m xture was stirred at ei ther 600C or
H0055E rthe tsaloforting ireact{othiarethadolcdrddsopeepyl hicoholf gaveethanol

stirring contipued at 4C). Solids were coI | ect ed by
4 FP@PS@}?? gﬁ‘@"ﬁ‘ﬁ’.ﬁtﬁ%g AAYESB, 1RSAeAELY) n Insgthanol and

o oS eBried ONPR 5pRE0] e Mol G,

Whe mtemajlstﬁahbn hyerasabpic ot & hydratei (flent HA) that lasesavater upon

ini 1. f
M N A P R i X
b&ﬁf')l@ieQH ?e@o@ el el hinf) OTHE E‘egt foﬁﬁﬁig' redttio i€ hd¥dne and
acetate afforded isolation of a ["fow hggroscom C

pidvkiractats prognosy. thmmergysrtalﬂm and @;ﬂl,ydtqme pbespbhite seit (fotrhy

S | st II| y

A9 TSP iF i Py YRR RigliSigposicion
hﬁﬂpaﬁﬁweclnate Salt [0060] About 40 to 50 ngy of '
N- hydroxy-3-[4-[[[2-(2-met hyl -1 H i ndol -

~ yl)ethyl]am no] net hyl ] phenyl ] - 2E- 2- pr openani de free
‘base nonohydrate was susgamieOE s 1m of a sol vent as
listed.in Table 16. A stoichionetric anmount of
succinic acid was subsequently added.to the

suspensi-on. The m FbihRiondT PESpishasSalt
[0056] About 40 to 50 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
~ yl)ethylJamino]methyl]phenyl]-2E-2-propenamide free base monohydrate was

suspended in 1 ml of a solvent as listed in Table 14. A stoichiometric amount of
propiohic 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 14.
Solvent T,°C - | Physical | Crystallinity | LOD,% | 'H-NMR
Appear. | and Form T decompos.
IPA 60 FFP excellent 15.1 0.97 (3H, propionic)
Sa _ 1.02 (~4 H, IPA)
, 3.73 (Hy)
| Acetone 60 FFP 1 Excellent 7.0 '0.97 (3H, propionic)-
A 98.9 3.73 (Hbz)
AcOEt 60 | FFP Excellent 6.3 —
A | ~100




at either 600C or ambient tenperature (where a clear
solution fornmed, stirring continued at 4C). Solids
wowree/1e0ht ected by filtration and anal yzed by MRPDS20018%0562

and in sone instances 1H NVR Table 16.[0061] Four
distinctly different hem -succinate salts were

i sol ated: a nonohydrate (f0|2§n'A) (et hanol at anbi ent)

a hem - soI vate of i sopropanol (form SA) (| sopropyl

nd two unsql vated fornms A

24@% F a‘§/§a1h OFREIE TeRHOnaN Pﬁhﬁmlfffomeﬁltheavnrﬁ@t%freq b@g (mpst
r |

Nl toom HAIsOb R 0P BRfcc! ] PSR OB problbnate

ddhdosn Sa). dlased o NMRothedBA cehfeais ~0zn dTheatkt shaws £@€ight

%AwFll'gélngl%g%gﬁtﬁslpg)des? Io thle {nss t arat e Salt

PA plus an umdentEfO 362l

bbipékicax YTRe ot fofrhidp eaciBA m’zllce{dﬂe laR@lelhyBacetate produced the
yl) et hyl ham noj et hylimenyl E- 2-propenam de free

BB crypiabing and nasakeate éqmyd) i & Wieight dgss of é@l to &b, thas
‘faﬁ% Std 1'0'6 (-ll— alg Idue g‘o wa('g g %18 ﬁ?l}: );nelgrdfé%efgpqlf)hoglc acid or a

aric acid was su
, th@Salor

decpensition prddiet. NUBsnIEanpetorsd i wdigid 18ds (S140°
anbl ent tenperature (where a clear solution orrred
€EGAMROsES- B%?Plﬁ&@womte%@)t thatgyhen hempterialgs disselued iy

D TR AP A Py B Sp b BaP SR |
detacttd.on of the free base with tartaric acid reqwred
heating to el evated tenperatures. A highly

crystalline, anhydrous salt that deconposed above 200C
was isol ated as a hem - EXAMPBEd5and was | abeled .
asform A. Form B was isol ated once in isopropyl .

al cohol and water at 600C and, although very simlar
in structure with AFosﬂngmrfd)ﬁ&nfatmaﬂ{ erences were seen

[0058} SAb)gl_\;tP 4?0 oag(g r%rgrz)f NE}>1<yAdI\1{5xLyE3 [4-[[[2- (2-methy1 1H-1ndol 3-
yDethyl]Jamino]methyl]phenyl]-2E-2-propenamide free base monohydrate was
suspended in 1 ml of a solvent as listed in Table 15. A stoichiometric amount of
sulfuric acid was subsequently added to the suspension. The mixture was stirred
at either 60°C or ambient temperature (where a clear solution formed, stifring

contlnued at 4°C). Solids were collected by filtration and analyzed by XRPD
TGA and in some instances 'H-NMR.

Table 15.
Solvent T,°C Physical | Crystallinity | LOD,% | 'H-NMR
Appear. and Form T decompos.
IPA 60 SAM to excellent 89t012 | 1.02(6H, IPA)
: FFP Sa 162 1.10 (3H, IPAY)
4.22 (Hyy)
AcOEt ambient | FFP Poor 1~6.7 4.22 (Hy,)
A ~ 160

[0059] The salt forming reaction in isopropyl alcohol afforded isolation of a
white crystalline salt. It was identified as an isopropanol solvate (form Sy),

containing 1.5 mol of IPA per formula unit. In DMSO, 0.5 mol of IPA is



Formati on of Anhydrous Lactate Salt [0064] DL-lactic

acid (4.0g, 85%solution in water, corresponding to
W(320r07/g4qaune DL-lactic acid) is diluted wth waP&r/US2007/070562
'(27.2g9), and the solution is heated to 90C (i nner

tenperature) for 15 hours. ge solution is allowed to

cool down to room tenperat U and is used as lactic .

acid solution for the following salt formation step.

00654?91] ﬁ‘g ?‘%’é‘?’l‘%ﬂ%?%[?&’%’ %yg%te@/ g,ﬁ%&éh@?ﬁ% iop of 8

| ;oa}%ev KykRoofik poSvdBl @SR Ab. nDanﬂg ﬁﬁﬁiﬁ%ﬁ ﬂh@ @&hblermfﬂlﬂgs K

nechanlcal stirrer. Dem neralized water
@Jgsorbsd ardsiure, andits pror sirspdindiyds aftgbuteditoettii Ster5f6615 C
(inner tenperature) within 30 minutes. The DL-lactic
acid solution is added to this suspension during 30
mn at 65C. During the addition of the |lactate salt
sol ution, the suspensi oEXaMPIE 1€d i nto a sol ution.
The addition funnel is rinsed with dem neralized water
(9.1 g), and the solution is stirred at 65C for an
addi tional 30 m lthﬁalon'BfQ{ﬁlﬁLSchmﬁtei&hltCom ed down to

|nner tenperatyre) and seed crysta
[Q_%% ( 40) to 50 mg OP N- })1ydr0xy 3-[4-[[[2-( methyl lg—l-lndol 3-

e
futsperided int &mjef atsaivent ashisted us febleil6n A goichiolrettickonsurtt of

33C and.is stirred for |onal 20 hqurs .at this
SLefiotr seid Fed Mt s X iihension; THE yRyesas stirred
t C
B O ahbi forerdtieT whEI Bl MO B ?%r?%ﬁg& 138
tntinsechat 43CT, Solids vpere delictedsbyi fahtdregshdunalyized bﬁNRPfD
é,%t e filter cake_is vvashed with dem neralized water
? 5150%81369@@6%#1%‘%4 cake is dried in vacuo at 50C
to obtain the anhydrous N-hydroxy-3-[4-[[[2-(2-nethyl -

thblé ngol -

yl)ethyl ] am no]l net hyl | phenyl | - 2E-2- propenam de | actate
Solventas [aT,CEyst|MHysicel [{rerystallinityTHd.0By tidudH-NMR
i dentical to theArpsashydndFermal t| Tedapdn HA) in HPLC
gioti: o H- VR, Wi dAm tohe |exgaqieht on [aft t he 1 ptae@plsgcchbte)
watas)  signal s i|rFRPhe | HEANVR: 203.7 3.86 (Hyz) :
IPA:H.O 60 1 SAM to Excellent 4.6 2.31 (2H, succinate)
(1:0.05) FFP Ha 3.85 (Hyz)
| EtOH ambient | FFP to Excelient 1.1 2.31 (2H, succinate)
- SAM to A 194.6 3.85 (Hpy)
| FFP v
‘IPA ambient | FFP Good 28+46 |1.02(~3H,IPA)
' Sa (90.6) (2- | 2.32 (2H, succinate)
. | step) 388 (Hyw)
165.8
Acetone ambient | FFP Good 1.5+1.3 | 2.31(2H, succinate)
B (2-step) | 3.86 (Hy,)
162.3
AcOEt ambient | FFP Good 13+29 | —
B 154.5
EtOH 60 SAM to Excellent — —
- |FFP A
EtOH:H,O | 60 SAM to Excellent 1.0 1231 {2H, succinate)
| (1:0.025) FFP A 197.3 3.85 (H) '
EtOH:H,0 | 60 SAMto | Excellent | — | —
(1:0.05) FFP A




spectra. [0066] In additional salt formation

experinments carried out according to the procedure
waelewenidied above, the product solution was fi |1’@I‘/HSI20&‘!/070562

65C before cooling to 45C, seeding and

crystallization. In all chiipformA(anhydrateforn)

was obt ai ned as product. LE 19 Fornation of

Anhydrous Lactate Salt [0067] DL-lactic acid (2. Qg,

85% sol ution in water, corresponding to 1 7 g pure

DL-lactic aC|d])§|s dlluted wi th water %ég and
{0061 spux distnatly difderenichemi- 599‘(1}1%1? ﬁ'ﬂ@rwqré Fﬁpl?ft are) for
RnbINE R (DR /5 Tetihfifhe WABicAb, QNG Lt o8t isOParto rorm
8 Or (isopmoplybalcalvaly) gnd avd uhsolvaeddi ﬁ:fmsAmd H. Ok A displays

{}\’tgg & Ox¥lgﬂ’i"ké‘]‘%{lﬁ9’§ﬁ‘%‘ﬁn§$§w}’ to g0 r&‘é gi;gaﬁﬁ desompgsition
RafRrdttre O 9dddifoR iRoaMH bds lgilﬂésﬁ&ﬁlﬁ‘?gbgg% 'aQH hd ted |

with nechanical Stirrer. m ner al er (54.
lnsetMéwd%th@nOﬂmdwawpetr@PSn is heated to 4800 (i nner
tenperature) within 30 mnutes. The DL-lactic acid
solution is added to this suspension during 30 minut es
at 48C. A solutionis fEKAMI?LESééd crystals are added
(as a suspension of 5ng v
N-hydroxy-3-[4-[[[2-(2- rrethyI-IH-lndoI _
yl ) et hyl ] am no] neﬁdnmbt]lqnheﬂyéﬂn-"zﬁtﬁaqe&penam de lactate

Gftr AROES Bohma BEN ko ST Grite R Gl

gﬂbahﬁmﬁsﬁﬁémﬁ]ﬁ}énylwﬁeﬂpﬁoge@mdé iy S&setrl%ﬁbﬁ?@%{é:;\g%s

m nut es, e suspension i s stir )
%}E}mftdeé mal ngd of ah@lypst %atllSteldllls Tablapér 4t slomhlomem: arhaamt of

48C
AR A AR B s o
adithéd 60°al or AdbiH E&npe?ﬁﬁreﬁ%gx‘é%t cléat sbl%@ibﬁﬁﬁﬁeﬁ}’snmng

filtration and
continued at 4°C). Solids were collected by filtration and analyzed by XRPD,

TGA and in some instances 'H-NMR.

Table 17. ,
Solvent T/°C Physical Crystallinity LOD % | 'H-NMR
Appear. and Form T&ecompos. _
EtOH:H,O0 | RTto60 | FFP to Excellent 0.5 3.86 (1H, tartarate)
(1:0.05) SAMto 1A 206.9 3.95 (Hy,)
: | FFP. '
| EtOH:H,O {60 | SAM to Excellent — —
(1:0.025) | FFP A |
EtOH:H,O | 60 - | SAM to Excellent 0.5 3.86 (1H, tartarate)
(1:0.05) _ FFP A 207.6 3.95 (Hyz)
EtOH 60 . SAM to Excellent — —
o FFP A }
IPA:H,O 60 | SAMto | Good 1.9 and 3.90 (1H, tartarate)
(1:0.05 FFP -1IB 3.4 3.96 (Hy)
> 160 °C

[0063] The salt forming reaction of the free base with tartaric acid required
heating to elevated temperatures. A highly crystalline, anhydrous salt that

decomposed above 200°C was isolated as a hemi-tartarate and was labeled as



the filter cake is washed with dem neralized water (2x

10g). The wet filter-cake is dried in vacuo at 500C to
W@blmanmmhhydrous ' PCT/US2007/070562
“N-hydroxy-3-[4-[[[2-(2-nethyl -1 H ndol -

3-yl)ethyl]am no] net hyl ] pheggl ] - 2E- 2- pr openam de

actate salt (formA) as a €?ystalline product. EXAMPLE

20 Conversion of Mnohydrate Lactate Salt t o Anhydr ous

act at al_t 009 DL-l acti c aci g, 85%

t" i Eﬂ :'? 13pla eeamee@am?wé E?BE'@‘ aSIdg}Vﬁé‘iIraé 60°C and,

?Etvhﬁv Aa{in! s&u&M&WﬁgA% %Hlfwﬁﬁt%fféréndeg er .SL fis

‘solution’is heated to 90C ( er tenperature or

K8PDspattete sol ution is all ovved to cool down to room

tenperature and is used as lactic acid solution for

the following salt formation step. [0070] 10g of

N hydroxy-3-[4-1[[ 2- (2- BKAMPLE BB i ndol -

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

salt nmonohydrate is placed in a 4-necked reaction

flask. Water ( f‘bﬁnﬁicgm)of&lazddﬁd,Laét@telSnrl]ﬁd gg t he

iL1ign of th cty id solution. The ition
@S‘gﬂt Dlgta {“ﬁ Al élcﬁg 55 Sl i PRI CoF SRR o 148y
DL-ladtft€act)SPEMSES wlmsvd%&qﬁﬁdg} ande s()lLfBiBﬁ is heated tp 90°C

tenperature) to obtain a soltGtion. The solution Is
gnner tenppdrature) SomliSrhouess Hie seh@oansialicsvedad choll dosvnetd rborho

%ﬂl%srea?%f P2 Lt LR RS e P il oo

added (as a suspen5| on of IOlrrgg N;]hlyjjroxy-] oyl
| - Hindol et hyl ] am no] net hyl ] p
Wé’%ﬂ Hggirgxy éﬂéﬂéﬁé&l@éﬁ]ﬂ;&i snc%l -4alt, anhydrate form

YR Mo b DS AIRECARMEE 120529168 o 8ol
at-nebiesl rbmmpﬁ flaskuwvith nidvhartical seders Ud@ninsiatived watbedll 6 g)

t t t thin 45 m nutes
BT o fheGateention i Tl ta e e HahesdmBRAES) va Y030

Mirdutdsh TheMUWactifhti@sofitibh 'I§ kf&ﬁedﬂo tﬁ% sGs;ge‘ﬁEloﬁ(élqhh% 1) ﬂ'lln 3t

hours, the product is isolated tration an
6C. foyring the additipr ofithe ﬂ@@htw&lmdlmtoer th(é50$p§)l$10ﬁ'h@lverted

i’i’l[oogj &ﬁﬁtldﬂs 'ﬂ{e a%(altlon funnel is rinsed with demineralized water (9.1 g),
and the solution is stirred at 65°C for an additional 30 minutes. The solution is
cooled down to 45°C (inner temperature) and seed crystals (10mg N-hydroxy-3-
[4-[[[2-(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide
lactate monohydrate) are added at this temperature. The suspension is cooled
down to 33°C and is stirred for additional 20 hours at this temperature. The
suspension is re-heated to 65°C, stirred for 1 hour at this temperature and is
cooled to 33°C within 1 hour. After additional stirring for 3 hours at 33°C, the
product is isolated by filtration, and the filter cake is washed with demineralized
water (2x 20g). The wet filter-cake is dried in vacuo at 50°C to obtain the
anhydrous N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyi]amino]methyl]phenyl]-2E-2—pr0penamide lactate salt as a crystalline
product. The product is identical to the monohydrate salt (form Hy) in HPLC and



in vacuo at 50C to obtain crystalline anhydrous
N- hydroxy-3-[4-[[[ 2- (2- et hyl -

wdaeborneoh? 3-yl ) et hyl ] am no] met hyl | phenyl ] - 2E- 2P@T/08mnz0m0562
ide lactate salt (formA). EXAMPLE 2 1 Formation of
Anhydrous Lactate Salt [007lé DL-lactic acid (8. 0g,
85% solution in water, corré ponding to 6.8 g pure
DL lactic acid) was diluted with water (54.4 g), and

vvas heated. to 900C (i.nner tenperature
i 138V Ho i hE FiseB B oh b nieagala f Dl b Gohe dSNMR
gxgarcgg_mterrperature and was used as lactic acid '

solution for the following salt formation step. [0072]
f8069H i rgdidofial sflf fizmaremer deyimehts-darritall ouBaccording to the
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el | ow suspen5| on is heated to 60C (i nner t enpérat ure)
i) Vs Qbtagred #s @sodughd the |actic aC| d solution is
added during 30 mnutes at this tenperature. The
addition funnel is rinsed with water (10 g). The
solution is cooled to BEKAMPhErWZ hours, and seed
crystals (20 ng of
N- hydroxy-3-[4-[[[ 2-(2- et hyl - | Hi ndol - 3-

yl ) et hyl ] anmi no] Mﬂlquemkgy]gr(gﬁlacgg%%g?m de lactate.
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propena ct at
4-necked reaction flask with mechanical stirrer. Demineralizedwater (54.85g)is

added, and the suspension is heated to 48°C (inner temperature) within 30
minutes. The DL-lactic acid solution is added to this suspension during 30
minutes at 48°C. A solutlon is formed. Seed crystals are added (asa suspensmn
of 5Smg N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yDethylJamino]methyl]phenyl]-2E-2-propenamide lactate salt, anhydrate form A,
1in 0.25g of water) and stirring is continued for 2 additional hours at 48°C. The
temperature is raised to 65°C (inner temperature) within 30 minutes, and the
suspension is stirred for additional 2.5 hours at this temperature. Then the
temperature is cooled down to 48°C within 2 hours, and stirring is continued at
this temperature for additional 22 hours. The product is isolated by filtration and
the filter cake is washed with demineralized water (2x 10g). The wet filter-cake
is dried in vacuo at 50°C to obtain anflydrous N-hydroxy-3-[4-[[[2-(2-methyl-1H-
indol-3-yl)ethylJamino]methyl}pheny!]-2E-2-propenamide lactate salt (form A)

as a crystalline product.



EXAMPLE 22 Formation of Sodium Salt [0073] About 50 ngy
of N-hydroxy-3-[4-[[[2-(2-nethyl-IHindol-3-

wQ kgoettksr] am no] net hyl'] phenyl ] - 2E- 2- propenam deCT/D8m®07/070562
‘base nonohydrate was suspended in 1m of nethanol. A
stoi chionetric anmount of sogium hydroxi de was
subsequently added to the 3¢Spension. The m xture was
stirred at 500C. Once a clear solution formned,

stirring continued at 4 g were col | ected by

filtration and anal yzed%wgnd TGA. The sodi um

salt of N hydroxy-3-[4- ) N | hy11 pheny!
2- (2- et hyl - i ndol - 3-yl ) et am no] net eny
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stoi chionetric anmount of potassi um hydroxi de was

formadeneeR| y added to the suspension. The mxture was

; _ _ . The
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base nonohydrate was _
. down to 50°C, and seed crystals are added (as a suspension of 10mg N-hydroxy-

3-[4-[[[2-(2-fnethyl-1H-ind01-3-yl)ethyl]amino]methyl]phenyl] -2E-2-
propénamide lactate salt, anhydrate form, in 0.5 g of water). The temperature is
cooled down to 33°C and stirring is continued for‘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 additional 3 hours, the product is isolated by
filtration and the wet filter cake is washed with water (50 g). The product is dried
in vacuo at 50°C to obtain crystalline anhydrous N-hydroxy-3-{4-[[[2-(2-methy]-
1H-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide lactate salt (form
A). '

EXAMPLE 21

~ Formation of Anhydrous Lactate Salt
[0071] DL-lactic acid (8.0g, 85% solution in water, corresponding to 6.8 g pure
DL-lactic acid) was diluted with water (54.4 g), and the solution was heated to

90°C (inner temperature) for 15 hours. The solution was allowed to-cool down to



suspended in 1m of nmethanol. A stoichionetric anmount
of sodi um hydr oxi de was subsequent|ly added to the
weempangibn. The m xture was stirred at 500C. EXESH07/070562
clear solution forned, a stoichionmetric anount of
.cal ci um di chl ori de. was addeg causi ng an.inmedi at e
precipitation of yell ow sh o d. Solids were
collected by filtration and anal yzed by XRPD and TGA.
The cal ci ym sa
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- ligrakibn ¢fep2- propenam de was | ess hygroscopic than the
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lactate salt (form A).
EXAMPLE 22

Formation of Sodium Salt
[0073] About 50 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indo]-3-
yDethyllamino]methyl]phenyl]-2E-2-propenamide free base monohydrate was
suspended in 1 ml of méthanol. A stoichiometric amount of sodium hydroxide
was subsequently added to the suspension. The mixture was stirred at 50°C. -
Once a clear solution formed, stirring continued at 4°C. Solids were collected by
filtration and analyzed by XRPD and TGA. The sodium salt of N-hydroxy-3-[4-
' [[[2-(2-methyl-1H-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide |
was isolated as a yéllow highly hygroscopic powder, which absorbed moisture

during filtration.



of absolute ethanol were charged in a 250 ml 3-neck

flask equi pped with a magnetic stirrer and an addition
W@Blli)ﬂ/&hﬁﬂﬂ'o the stirred suspensi on were added PCDPSE08T070562
7.5 mM of 2 MHO (15 mol, 50% excess), affording a

clear solution. A white sol precipitated out within

10 mnutes, and stirring continued at anbient for an

additional 2 hours. The m xture was cooled in an ice

bat h for approxi mately d the white solid was
recovered by flltratlonggfﬁhaﬁgg shed once with cold

et hanol (10rr1) and dried overni ght under vacuumto

yield 3.72 g of th chl orl(ﬁ) salt of - N hydroxy- 3-

[4-[[[2-(2- net hyl - Fopmatppf Pgtassium Salt
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and 50 nml of absol ute ethanol were charged
in a 250 n1 3-neck flask equipped with a nagnetic

‘stirrer and an additi on@%ﬁ@ﬁ]& %he m xture was heat ed
to 60C, and to the hot i &% were added dr opw se
0.83 g (5.5mml, 10% excess) of 1- tartaric acid

di ssolved in 15 nm bsol ute anol. Initially, |arge
yel | ow aggl orer at es ‘B}aﬂﬁ’a"fﬁé YR 8dnt ed adequat e

e o
El@@thyli}pa@@o};nethyl]phenyl] 2E-2- propenam1de free base monohydrate was
suspended in 1 ml of methanol. A stoichiometric amount of sodium hydroxide
was subsequently added to the suspension. The mixture was stirred at 50°C.
Once a clear solution formed, a stoichiometric amount of calcium dichloride was
added causing an immediate precipitation of yellowish solid. Solids were
collected by filtration and analyzed By XRPD and TGA. The calcium salt of N-
hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-
propenamide was less hygroscopic than the sodium or potassium salt of N-
hydroxy-3-[4- [[[2 -(2-methyl-1H-indol- 3-yl)ethyl]am1no]methy1]phenyl] 2E-2-

. propenamide and could be readily isolated.
EXAMPLE 25
Formation of Zinc Salt

[0076] About 50 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yDethylJamino]methyl]phenyl]-2E-2-propenamide free base monohydrate was



60C for 2 hours. The m xture was subsequently cool ed

to roomtenperature and placed in an ice bath for
wapproxi7eat ely 30 min. The yel |l ow powder was rBCDUS208T070562

by filtration and washed once by col d absol ute et hanol '

(10m ). It was dried overnigﬂ under vacuumto yield

4.1 g of the 1-tartarate (h tartarate) salt

of N- hydr oxy- 3 [4-T[[2-(2-nethyl-|Hindol - 3- yI)ethyI]am
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addi'ti onal hour white solid was recovered by

be¢ readidy isoldteslhd washed once with cold acetone (15nt).
It was subsequently dried under vacuumto yield 3.94 ¢
of the lactate nonohydrate salt of _

N- hydr oxy- 3- (4- ([ [ 2- ( 2- BEAMPLE Bei ndol - 3-

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

( 86. 2% EXAMPLE 29 Formation of Mesylate Salt [0081]
3.67 g (10 nmol ) bérmatienf BydtsebleridoSaltydrate
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neck equi p a mechani cal

of ghsplute ethanolwegidiatgedrin ﬁ@ﬁ& ayl 3-meskdlask equippedgvith a
, ﬁa‘égﬂé?ﬁ%h% zﬁ'l ARG 031 @m&m% stﬁﬁeggt.\ r#e?lglp k ?&Hed

methane syl foni ¢ ac I ssol've
dropwise 7.5 ml of 2 M HCI (15 mmol, 50% excess), affording a clear solutlon

A white solid precipitated out within 10 minutes, and stirring continued at
ambient for an additional 2 hours. The mixture was cooled in an ice bath for -
approximately 30 min, and the white solid was recovered by filtration. It was
washed once with cold ethanol (10ml) and dried overnight under vacuum 'to‘yicld
3.72 g of the chloride salt of N-hydroxy-3-[4-[[[2-(2—methyl-1H-indol-3-'
yDethyl]amino]methyl]phenyl}-2E-2-propenamide (96.2%).
[0078] It should be noted that HCI was used in excess to improvevthe yield,

~ although equimolar amounts afforded yields of greater than 80%.v Di-salt
formation via protonation of the methyl-1H-indol-3-yl ring does not occur.even
when HCl is used in large excess. Reactions with 1, 1.5, and 2 equivalents of
HCI afforded the same monochloride salt as a product. In addition, NMR data |
show no shifts for any of the protons in the vicinity of the ring, as it would have

- happened upon protonation.



acetate, affording a stirrable suspension of a free

flow ng yell ow powder. The m xture was heated to 50C
w@ee7hept7 t here overnight, and during that ti neCT/082007/070562

yel | ow powder converted to a white solid. The

suspensi on was cool ed to rog tenperature and the

white solid was recovered By*filtration. It was washed

once with cold ethyl acetate (15 m) and dried

over ni ght under vacuum[E i .38 g of the nesylate
salt of N hydroxy-3-[4- %f%”ﬁzgﬁét hyMH i ndol - 3-
yl)ethyl ] am no] net hyl | phenyl ] - 2E- 2- pr openam de

(98.3% . [0082] It |s note t hat nitially formed
yel lLow powder is af g?‘“ﬁ”ﬁ% syI ate salt that
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(1 Omol ). "of maleic acid disso d in 25m " acetone.
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Sfty. solid hindering stirring. Stirring
cgﬁtﬁéﬁegﬁgééegﬁm at 45C and during that tine the
solid converted to a white free-fl owi ng powder. The
mxture was » EXAMPLE 28

Formation of Lactate Monohydrate Salt
[0080] 3.67g (10mmol) of the free base monohydrate (N -hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3-yl)ethylJamino]methyl]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 wére added dropwisé 10
ml of 1 M lactic acid in water (10 mmol) dissolved in 20 ml acetone, affording a
clear solution. Stirring continued at ambient and a white solid precipitated out
after approximately 1 hour. The mixture was cooled in an ice bath and stirred for
an additional hbur. The white solid was recovered by filtration and washed once »
with cold acetone (15ml). It was subsequently dried under vacuum to yield 3.94
g of the lactate monohydrate salt of N-hydroxy-3-{4-[[[2-(2-methyl-1H-indol-3-
ylethyllamino]methyl]phenyl]-2E-2-propenamide (86.2%).



cooled to roomtenperature and placed in an ice bath
for approximately 30 min. The white solid was

wo ewoner7ed by filtration, washed once wth col PCHUS100T€70562
(15 M), and dried overnight under vacuumto yield
4.21 g of the mal eate salt gf Nhydr oxy-
3-[4-[[[2-(2-nmethyl -1 Hindd 53-y| ) et hyl ] am no] net hyl ] p
henyl ] - 2E-2- propenani de (90.5% . [0084] It is noted

that a nore preferable R for synthesis is
2-propanol . During optiﬁ%ﬁ%&?@fﬂ? however, it was
observed that, in addition to the desired form

anot her pol ym)rph with a | ow deconposition tenperature
( 118.90C) coul d beFqragtign efMepdatePalir opanol as a
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changes, nodifications, and variations that fall
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t ent d
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Formation of the Lactate Salt A flow diagramfor the
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ylethylJamino]methyl]phenyl]-2E-2-propenamide (98.3%). _
[0082] It is noted that the initially formed yellow powd‘er is a polymorph of the
mesylate salt that contains more than the equimolar amount of methane sulfonic -
acid. As aresult, thiS solid is very highly hygroscopic. Upon gentle heating to
40 or 50°C and within 2 to 4 hours, the yellow powder converts to a white
crystalline solid that contains the equimolar amounf of the methane sulfoﬁic acid.
This salt is non-hygroscopic. It is also advised that addition of the 'methane
sulfonic acid is done at ambient temperature and the temperature increased
afterwards. It was observed that addition at higher temperature affo'rded the

immediate precipitation of the salt as a soft and gummy material.
EXAMPLE 30

Formation of Maleate Salt
[0083] 3.67 g (10 mmol) of the free base monohydrate (N-hydroxy-3-[4- {[[2 (2-
methyl-1H-indol-3-yl)ethyl]Jamino]methyl]phenyl]-2E-2-propenamide) and 75 ml
of acetone were charged in a 250 ml 3-neck flask equipped with a mechanical
stirrer and an addition funnel. The mixture was heated to 45°C, and to the hot

shspension were added dropwise 1.16g (10mmol) of maleic acid dissolved in 25



3 (2E)-3-(fornyl phenyl)-2-propenoi c acid, nethyl ester
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embodiments thereof, it is apparent that many changes, modifications, and

variations can be made without departing from the inventive concept disclosed
herein. Acéor_dingly, 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.

[0086] EXAMPLE 31
[0087] Formation of the Lactate Salt
A flow diagram for the sYnthesis of LBH589 lactate is provided in Figure
A. A nomenclature reference index of the intermediates is provided below in the
Nomenclaure Reference Index:
Nomenclaturé reference index

Compound Chemical name

1 4-Bromo-benzaldehyde

2 Methyl acrylate _

3 (2E)-3-(formylphenyl)-2-propenoic acid, methyl ester

4 3-[4-[[[2-(2-Methyl-1H-indol-3-yl)ethyl]Jamino]methyl]phenyl]-2-

propenoic acid, methyl ester, monohydrochloride



(reductive animation). The product indol e-ester 4,
isolated by precipitation fromdilute HO, is

wo ewrgsd7at | i zed from net hanol /water, if necesseCHUSZNE070562
indole ester 4 is converted to crude LBH589 free base
5 via reaction with hydroxylam ne and sodi um hydr oxi de
in wat er/ met hanol bel ow 0C 3The cr ude LBH589 free base
5is then purified by recrystallizationfrom hot

t hanol / wa LT .neces . LBH58 ree base 5is |
reated wi %ﬁ)%wg%?ﬁ@gﬂé?ﬁéé@ﬁm@ Vﬁ&%ﬂe&&-&-d and wat er
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| actate 6 prypehgnidecrystallised once again from water
in the presence of 30 nol % racemc |actic acid.

#3aal |y t hé-NMehglsHiadalerBethanamineunped to give the ,
g subst ar 14 rk of the LBH589 | actate drug
gggst ance grtﬁgorpeéﬁﬁ%@mt he LBH589 | actate salt is
ZB8eat ed wi Phemsdididvideydr oxi de in ethanol /water to
i berate the LBH589 free base 5 followed by |actate
~salt formation and del unpi ng as descri bed above. Al
starting materi . . used in the .
synt hesi s of LB@%@BAf'g%?g{égelggfgﬁgggtbgg@%%cor ding to
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anal ysi T | Al VEE S: V. thogd of—pnepari ng
a crystglline sal ©of N*hydroxy-3-[4-[ ([ (2- fethyl| H
i ndol - 8¥y¥) et hyl ] ami no] net hyl ] phenyl ] - 2E- 2- pr dpenani de
conpri stdgp t he steps of : (a) di sghkying or sudpendin
N- hydr oX843- [ 4- [ PF'2- ( 2- net hyl - | H'P&dol - _

base in an appropriate anmount of solv
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yl') et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de free

base at an appropriate tenperature with a salt formng
W@g&ﬂﬂMﬂMerel n the salt form ng agent is sel e BUSIODTON0562

‘the group consisting of suppliers of hydrochlorlde

| actate, naleate, nesylate, tartarate, acetate,

benzoate, citrate, fumarate38gentisate, nalate,

mal onat e, oxal ate, phosphate, propionate, sulfate,

succi nate, sodium _potassium calciumor zinc ions. 2.

The mEhesensfecireeih-BH§H wetaia(6) Hargsybstanre i ¥iageqoawergent

%an?ﬁQn hﬁmeg{: offttlor S&R%%BFQQ tf?{ ﬁg?&%ﬁhn of fiABichd? OeB%{lhe Z3a with

- oné ace et hano
- Alidelhydees, | sopropyl al cohol /[wat er m xture,

acet opne/ wat er re, acetonltrlle r of ur an,
2- pr oagﬁ arnt%ﬁw qﬁ ql¢-aminefaiaigyolves r@ﬁ@w@tﬁgﬂoraf
portBng (ZSDRRH Bncr) /o @I cubdlt Aol (AAARRRf
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aci d Sﬁ?@' sic acid, nalic acid, nalonic acid, oxalic

Fe@rdon; HRBIR(e- Evé)%Bu%N pieBnking £HENsef4-brome-aci d,
ﬁéi%& agklgfd%c( fjmt[-}?%di latecgsjvg h aﬁgr 1l Iﬂga%jron%la Jljgc.elpltatlon

Nohydihme(H(B s$latio. [Iﬂteﬁﬁedlates Z3a and 3 are then condensed to an imine
| -1 Hindol

hyl h h | E-2-p
A Pt R @Jdi@g ﬂgiqlnﬁarg de g hingbbeion
h@d@&i‘% bminatiof). THR %r&ﬂ%ﬁ:hﬁ’h%l@fesfe} 3 1%lgtted‘wefﬁéadlﬂtatlon from

?wrm ar anounts of droxy-3-14
filpte HO, rmmwtalﬂlzad ﬁrolmlmahmo)/matﬁy,l if aedeswalyrdibeyhdabhesisr 4
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K am @Rl R Tl e et s A B P e RSB and
é@dlmhmgﬂfdxm ih %térﬂﬂéiﬁ&rﬁlﬂ BElewalPCt he THe ¥itudé € BI589 free base 5
: N-hydrox -3-[4-[[[2-(2-net hyl-1 H ndol -
- BLthen aw%qd] Wmem%tzmqu%gw qthampl/watsr.dpesssrratie LEBYIH89

$23L bade® i¥1t/2Gte AW 85% aqueous racemic lactic acid and water at ambient

temperature. After seeding, the mixture is heated to approximafely 65°C, stirred at

' this temperature and slowly cooled to 45-50°C. The resulting slurry is filtered and
washed with water and dried th afford LBH589 lactate (6).

If necessary the LBHS 89 lactate 6 may be recrystallised once again from
water in the presence of 30 mol% racemic lactic acid. Finally the LBH589 lactate
is delumped to give the drug substance. If a rework of the LBH589 lactate drug
substance 6 is required, the LBH589 lactate salt is treated with sodium hydroxide
in ethanol/water to liberate the LBH589 free base S followed by lactate salt
formation and delumping as described above.

All starting materials, reagents and solvents ﬁsed in the synthesis of
LBHS589 lactate are tested accbrding to internal speciﬁcations or are purchased

from established suppliers against a certificate of analysis.



8. The nmethod of claim1l further conprising the step
of: (d) isolating the salt. 9. The nethod of claim1l
w0 eovher7iconpri sing the step of: (d) drying theCHEE1007/070562
10. A nethod of preparing the hydrochloride salt of
"N-hydroxy-3-[4-[[[2-(2- nethgl- . ,
1H i ndol - 3-yl ) et hyl ] am no] e hyl ] phenyl ] - 2E- 2- propenam
i de conprising the steps of: (a) suspending. :

r -3-[4-[{[ 2- (2- et hyl -1 Hi ndol - 3- . ’
&ﬁé?ﬂg%ﬁ?ﬂé{ hyl ] phenyl ] - 2E- 2- pr openani de free
base nonohydrate in ethanol; (b) adding hydrochloric
acid droppm se with stirring at anpient tenperature, .
wher ef*rimg 93 R{preBRIH Frystalling Sﬂg%gyémxyr?[“a{[%%methﬂ-

l; ex v L1 pien f j - 1M e.
T D e b O P e S
btgprafchl ori de salt; and (d) cooling the reaction
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base in ethanol; v v
suppliers of hydrochloride, lactate, maleate, mesylate, tartarate, acetate, benzoate,

citrate, fumarate, gentisate, malate, malonate, oxalate, phosphate, propionate,

sulfate, succinate, sodium, potassium, calcium or zinc ions.

2. The method of claim 1, wherein the solvent is selected from the group
consisting of ethanol, isopropyl alcohol, acetone, ethyl acetate, ethanol/water
mixture, isopropyl alcohol/water mixture, acetone/water mixture, acetonitrile,

tetrahydrofu_ran, 2-propanol and mixtures thereof.

3. The method of claim 1, wherein the temperature in step (b) ranges from —

ambient temperature to about 60°C.

4, The method of claim f, wherein the salt forming agent is selected from the
group consisting of hydrbchloric acid, lactic acid, maleic acid, r_nethanesulfdnic |
acid, tartaric acid, acetic acid, benzoic acid, citric acid, fumaric acid, gentisic acid,
inalic acid, malonic acid, oxalic acid, phosphoric acid, propionic acid, sulfuric

acid, succinic acid, NaOH, KOH, CaCl,, and ZnCl,.

5. The method of claim 1, wherein a molar ratio of N-hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide to salt

forming agent ranges from about 1:1 to about 1:2.



(b) adding 1l-tartaric acid dropwise with stirring at

60C, wherein the 1- tartaric acid is present in a 10%
WWO&M4GX’C€SS amount; - (c) stirring the reacti oOPCHUK1007/@70562
“for a time sufficient to cause preci pitation of the

l-tartarate salt; and (d) czgqol ing the reaction

m xture. 13. The nmethod of"Tiaim 12 further conprising

the steps of: (e) isolating the precipitated

1-tar arat alt - of I\I- drox 4-
fret hylhg Petadof clging |1y W 9l|n]ea M%&nﬁ éfﬁéﬁ\yﬁqoxzé Lﬁ‘ p
Ghdorve fopaneh
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daltdbanieg mperdlayecusade salt of N-hydroxy-3 -[4- v
[[[2-(2-methyl- 1Hindol -3

- -yl )ethyl]am no] net hyl-] phenyl ] -2E-2-propenan de
torrprThn' mgthb&efslaimsl fmrfther(campsisisgdmﬁtmoﬂxl- hydr oxy- 3

Hin _ i
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dropwi se with stirring at arrbl ent tenperature, wherein

g.he | RS nethd @ ol clafin RTBERG comPrisifg BHLEPbAr anount; (c)
stirring the reaction mxture for a time suffici ent to

@aisslatipeded 3t ati on of the lactate nonohydrate salt;
and (d) cooling the reaction mxture. 15. The net hod
of claim 14 further conprising the steps of: (e)

?\f ol a’i‘hé‘&e@x'&ﬁ oPERfh R hAh & LolBRLAE Shd RGPy drat e sal t of

d;df)[lﬁgﬂ(ezahret hyl -1 Hi ndol - 3-yl ) et hyl ] ami no] net hyl ] phe
nyl]-2E-2 propenam de; (f) washing the salt with cold

5 et OR§ rhetﬁ (9 oi( &%p itﬁgh}tlc{}gch‘clgrli&é salt of N-hydroxy-3-[4-[[[2-(2—
methyl-1H-indol-3-yl)ethylJaminomethyl]phenyl]-2E-2-propenamide comprising
the steps of:v '

(@)  suspending N-hydroxy-3-[4-[{[2-(2-methyl-1H-indol-3-
yl)éthyl]amino]methyl]phenyl]-2E-2-propenamide free base monohydrate in
ethanol; ' '

(b) adding hydrochloric acid dropwise with stirring at ambient
temperature, wherein the hydrochloric acid is present in a 50% molar excess
amount;

(c) stirring the reaction mixture for a time sufficient to cause
precipitation of the hydrochloride salt; and |

(d cooling the reaction mixture.

11. The method of claim 10 further comprising the steps of:

(e) isolating the precipitated hydrochlorlde salt of N-hydroxy-3- {4 -[[[2-
(2-methyl-1H-indol-3-yl)ethyl]Jamino]methyl]phenyl}-2E-2-propenamide;

(f)  washing the salt with cold ethanol; and |

(2 drying the salt.



16. A nethod of preparing the anhydrous |actate salt
of N-hydroxy-3-[4-[[[2-(2-
woretoigtke7i’H- i ndol - 3-yl ) et hyl ] ami no] et hyl | phenyP¢F/RE2087/070562
ropenam de conprising the steps of: (a) providi ng a '
~solution of lactic acid; (b), suspendi ng
N- hydr oxy- 3-[4-[[[ 2- (2- met h§} =1 Hi ndol - 3- |
yl ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de free
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ation wth”a suspension of the anhydrous |actate
‘d)alsteps of:

fN-h t hyl
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second ({Jrlatete mper at ure; stirrin

sol ut (lﬁn f@# ing }-fagtaric pgiyl dwlﬁ%ylthﬁ@rrgwa{,é@ whgppdn(l}e)l-
?aﬁ%aﬁ&h&? {é@% gkry& (anl&ﬁré[:} %rg?nd?lﬂ{fl cient to

precr pl an ydrous sdl t. of
N- hyd¢o)xy- tirridg iid Radtdnmaixhure fdrid-timelniffidient to cause

rseigtortel bF LT SERH L her conpri S ng 1 he st eps

of 1 () isg&&;dgqge;eg@tld;{ﬁ%t ated anhydrous |actate
salt of N hydroxy-3-[4

[[[2-(2-nethyl-1Hindol - 3- yI ) et hyl ] ami no] met hyl ] phenyl

- 2E- 2- ' d : h I th te
i%dl':—t‘%rpgﬂ%@ 9 ﬁg afoSZSF&IJﬂ%er cflglp nﬂgﬁé}fehe%sa \glr epa\erangr t he
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® washlng the salt with cold ethanol; and

(g)  drying the salt.

14. A method of preparing the lactate monohydrate salt of N-hydroxy-3-[4-
[[[2-(2-methyl-1H-indol-3-yl)ethyl Jamino]methyl]phenyl]-2E-2-propenamide .
compnsmg the steps of: .

(a) suspending N- -hydroxy-3-[4-[{[2-(2- methyl 1H-indol- 3- :
yl)ethyl]am1no]methyl]phenyl] 2E-2-propenamide free base monohydrate in
acetone; |

(b) adding lactic acid dropwise with stirring at ambient temperature;
wherein the lactic acid is present in an equimolar amount; |

© stirring the reaction mixture for a time sufﬁcient to cause
precipitation of the lactate monohydrate salt; and

(d) cooling the reaction mixture.

15. The method of claim 14 further comprising the steps of:
(e) isolating the precipitated lactate monohydrate salt of N-hydroxy-3-
[4-[[[2-(2-methyl-1H-indol-3-yl)ethylJamino|methyljphenyl}-2E-2-propenamide;



the steps of: (a) providing a solution of lactic acid,
(b) suspendi ng
woRWwydsoxy-3-[4-[[[ 2- (2- met hyl - | Hi ndol - 3- PCT/US2007/070562
yl') et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openami de free
base in a 1:1 mxture of ethanol and water; (c)
heati ng the suspension to an appropriate tenperature;
(d) adding the solution of lactic acid to forma

sol ution; l ution; (f) seeding the
sol ut$fdn’ \A?S"Pg*“ %ﬁ&?‘g%tﬁlcg agetongqnd” of

N- hydf9xy

[[[2-@ ne?rr%lfk-l H-| ndoI 3-yl)ethyl]am no] et hyl ] phenyl
] - 2E- 2- propenami de; (g) stirring the solution for a

6. g métﬁat% Gpﬁgba{}l ttﬁ§ uls PAbtat@ Sl 61 N- h%fdxfylﬁgl ti=e-

sol ution ufficient to preC|p|tat .
Hﬁﬂl}fﬁ-ﬂ HeindbladyBethydahinoprhethyl]phenyl]-2E-2-propenamide comprising

h\éetpro?y 3-[4-[[[2-(2-nethyl -1 Hindol - 3-
theSEPROF ani no] met hyl | phenyl | - 2E- 2- pr openani de. 19.

. The maf)hod va1dihg’1a%1&§orfwlb&tﬁfach3n”prl sing the steps
|soFat|Igg the precipitated anhydrous | actate
AT pseeRsiiye N-lygiroxy-3-[4-[[[2- (2-methy1 1H-indol-3-

| ] phenyl
bl S TEl b Sfeh 1Sk 2ok iR FRCL ARSI | DPEY
and () drWenmgithesspdtsion6 anAppmphaIeI telﬁpqnatemr ing the
I of N hyd 2- t hyl | H
Fﬁégl ¢ eyls?%‘ilﬂ%ﬂfefﬁr'%ﬁ]r‘%i/aﬁw E’Ts}ﬂ&‘%ﬂ’ﬁn ‘ﬁloﬂ?’/openam de
conpr §i ng séelai% hé E)o?ut%n w(tﬁ)a sﬁéb%ﬁﬁ&‘i’ bf*he anhydrous lactate salt
N- hydroxy-3-[4-T[[ 2-(2- yl -I"Hi ndol - 3-

of th}idyrbﬂyahﬂ[‘hﬂlh‘él mﬁtljybﬂ éhledPL >yhethpHapmedmetbie! | pheagl]-2E-
_Q%roeperlrloarrrll?(peydr ate in ethyl acetate;
® stirring the solution for a time;

(g heating the solution to a second appropriate temperature;

(h) stirring the solution for a time; '

6)) cooling the solution; and »

() . stirring the solution for a time sufficient to precipitate the anhydrous
lactate salt of N-hydroxy-3-[4-[[[2-(2-methy]l-1H-indol-3-

yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide.

17. The method of claim 16 further éomprising the steps of:

&) isolating the precipitated anhydrous lactate salt of N-hjldroxy§3-[4-
[[[2-(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide;

¢)) waShing the salt with water; and

(m)  drying the salt.

18. A method of preparing the anhydrous lactate salt of N-hydroxyé3-[4-{[[2-(2-
methyl-1H-indol-3 -yDethylJamino]methyl]phenyl]-2E-2-propenamide comprising
the steps of: ' '

(a) providing a solution of lactic acid;



(b) addi ng net hanesul fonic acid dropwi se with stirring

at anbi ent tenperature, wherein the nethanesul fonic
waeid/1#E1present in an equi nol ar anount, to prRCUTE2087/070562

precipitate; (c) heating the reaction mxture to a

tenperature ranging from about 40C to about 500C for a

time ranging from about 2 1% about 4 hours; and(d) ‘

cooling the reaction mxture to precipitate. the

mesyl ate salt Nhydr.o
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Corrpr i ng
i Dy meyl-3HEihdbIE3 ?})étﬁyl]ahimysﬂméthb/ll]plﬁﬂyl-]ﬁii 2-propenam1de

yl') et hyl ] am no] nmet h)( hen - 2E- 2- pr openam de free
‘base HBnoh$tHFiag e selutioay B’Hé“meb) addi ng nal eic acid

dr_opw'(@e Wed diin ?tthggdlﬁ}gmatcm(ﬁSOC wherein the mal eic

acid I's present In an equi nol ar anount ; (c) stirring
t he r@xact i string theodutfonrfora timesulficidnt @i prtipitate teumbydrous
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19. The method of claim 18 further comprising the steps of:

(j)  isolating the precipitated anhydrous lactate salt of N-hydroxy 3-[4- -
[[[2-(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide;

k) washing the salt with water; and

() drying the salt.

20. A method of preparing the mesylate salt of N-hydroxy;3-[4-[~[[2-(2-metﬁyl-
1H-indol-3-yl)ethyljamino}methyl]phenyl]-2E-2-propenamide comprising the |
steps of: | , _ -
(a) suspending N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3- »
yl)ethyl]amino]methyl]phe'nyl]-2E-2-propenamide free base monbhydrate in ethyl
-acetate; |
(b) adding methanesulfonic acid dropwise with stirring at ambient
~ temperature, wherein the methanesulfonic acid is present in an equimolar amount,
to produce a precipitate; ‘
(c) heating the reaction mixture to a temperature ranging from about

40°C to about 50°C for a time ranging from about 2 to about 4 hours; and



met hyl -1 Hi ndol - 3-yl ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2-p
ropenam de; (f) washing the salt with cold acetone;
wa@e@7(ign71dryi ng the salt. PCT/US2007/070562

-44 -

‘ (d)  cooling the reaction mixture to precipitate the mesylate salt of N--
hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl}amino]methyl]phenyl]-2E-2-

propenamide. -

21. The method of claim 20 further comprising the steps of:

(e) | isolating the precipitated mesylate salt of N;hydroxy-3-[4-[{[2-(2-
methyl-1H-indol—3-yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide;

(f)  washing the salt with cold ethyl acetate; and

(g)  drying the salt.

22. A method of preparing the maleate salt of N-hydroxy-3-[4-[[[2-(2-methyl-
1H-indol-3-yl)ethyl]amino]methyl]phenyi]-2E-2-propenamide comprising the
steps of: | | |
(@  suspending N-hydroxy-3 -[4-[[[2-(2-methyl- 1H-indol-3-
yl)ethyl]lamino]methyl]phenyl]-2E-2-propenamide free base monohydrate in
acetone; ' _
| (b) adding maleic acid dropwise with stirring at 45°C, wherein the
maleic acid is present in an equimolar amount;
(c) stirring the reaction mixture for a time sufficient to cause
precipitation of the maleate salt; | '

(d) cooling the reaction mixture.

23. The method of claim 22 further comprising the steps of:

(e) isolating the precipitated maleate salt of N-hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3 -yl)ethyl]amino]methyl]phenyl]-2E-2-pr0penamide;

® washing the salt with cold acetone; and

(g drying the salt.



