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Background of the Invention Field of the Invention
[0001] This invention relates to salts of
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yl ) et hyl ] am no] net hyl ] phenyl ]] = 2E- 2- propenani de, as
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WD 02/ 22577. Val ua ‘('M of e iivedtidn roperties are

attributed to this conpound; thus, it can be used, for
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The present invention is directed to salts of

Relatdh BAGEQSNaBARA- [ [[2- (2-rethyl -1 H-i ndol -

[0002] The compound N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]aminomethyl]phenyl]-2E-2-propenamide (alternatively, N-hydroxy-3 -(4-{[2-(2-
methyl-1H-indol-3-_yl)-ethylamino] -methyl}-phenyl)-acrylamide) has the formula (I):
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as described in WO 02/22577. Valuable pharmacological properties are attributed to this
compound; thus, it can be used, for example,_as a histone deacetylase inhibitor useful in
th'erapy 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]methyl]phenyl]-2E-2-propenamide.

Summary of the Invention

[0003] The present invention is directed to salts of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-
3-yl)ethyllamino]methyl]phenyl]-2E-2-propenamide. Preferred embodiments of the present

invention are directed to the hydrochloride, lactate, maleate, mesylate, tartarate, acetate,



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

Preferred enbodi nents of the present invention are -
walereaiseds t o t he hydrochl oride, |actate, mal ealP@l/US2007/070558

nmesyl ate, tartarate, acetate, WD 2007/ 146715

PCT7US2007/ 070558 - 2 - benzoate, citrate, fumarate,

gentisate, mal ate, mal onate,2oxal ate, phosphate, '

propionate, sulfate, succinate, sodium potassium '
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Figure 2 shows the x-ray powder diffraction pattern
for the hydrochloride salt of .
N- hydr oxy- 3- [ 4- [[Mef([?esaﬁﬁﬁbﬂoﬂthbbmh%_o yl)ethylJam n
o] nmet hyl ] phenyl ] - 2E-2- propenam de 8] Figures 3A,
B _and 3C show the x-ray powder dlffractl on patterns
[000&] O]ﬁlgp@r]nglows thenx-ray powder diffraction patterns for forms A, B, C, Ha and Hg of

N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3- yl)ethyl]ammo]methyl]phenyl] 2E-2-

propenamide free base.

[0007] Figure 2 shows the x-ray powder diffraction pattern for the hydrochloride salt of
N-hydroxy-34[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl]amino]methyl]phenyl]-2E?2-

propenamide.

[0008] Figures 3A, 3B and 3C show the x-ray powder diffraction patterns for forms A, Ha
and Sy, respectively, of the DL-lactate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethylJamino]methyl]phenyl]-2E-2-propenamide. Figures 3D and 3E show the x-ray

powder diffraction patterns for the anhydrous L-lactate and D-lactate salts, respectively, of N- .
hydroxy-3,-[44[[[2-(2-methyl-1H-indol-3-yl)ethyl]amino]methyl]phenyl]-2E¥2-propenamide.

[0009] Figure 4 shows the x-ray powder diffraction patterns for forms A and H, of the |
maleate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl]amino]methyl]phenyl]-
2E-2-propenamide.



and SA, respectively, of the DL-lactate salt of
N- hydroxy-3-[4-[[[2-(2-nmet hyl -1 Hi ndol - 3-

wQ kgoettkoriy am no] net hyl | phenyl ] - 2E- 2- pr openam deCT/US2007/070558
-Figures 3D and 3E show the x-ray powder diffraction
patterns for the anhydrous L-lactate and D-| act ate
salts, respectively, of Nhydroxy- :
3-[4-[[[2-(2-methyl -1 Hindol -3-yl)ethyl]am no] methyl]p
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yl)eth]séi]alﬁtnexhétﬁﬁlgﬁ\}s%?mzlm bRiRANhiIde 2E- 2- propenani de. [0011]

ure 6 s he x-ray powder diffraction patterns
r forms A and B of the nesylate (nethanesul fonate)
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st oSN AT IE PR RSB ey P aRE A et

propehahideor ms A and SA of the acetate salt
of N-hydroxy-3-[4-[[[2-(2-met hyl -1 Hi ndol - 3-yl ) et hyl ] am
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2E-2-proptnemitly h¢oohding td the pFeséntpneméinmni de according to the
present invention. [0014] Fi gure 9 shows the x-ray

[0014 %HAQ‘HFE) Mvg %txl-roar)]f p%%vtdtere it actlgrrl pa‘rrt]ernC otr rt}?et celtrasltglsglt of‘ N-hydroxy-
3-[4-[f2l2 -Ifléth}a K}ﬁqﬁﬂﬂlby}}l)dﬂ?'l]aﬁﬂﬁ&]nﬁtwﬂ]bﬁé -deoipepebdide dRording
henyl ] - 2E-2- propenam de according to the present
to the Ipfﬁ;@httlpyﬁmlon
[0015] Figure 10 shows the x-ray powder diffraction patterns for forms A, B and Hy of the
hemi-fumar_ate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yDethyl]Jamino]methyl]phenyl}-2E-2-propenamide.

[0016] Figure 11 shows the x-ray powder diffraction patterns for the gentisate salt of
N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethy]] amino]methyl] phenyl]-2E-2-

propenamide according to the present invention.

[0017] Figure 12 shows the x-ray powder diffraction patterns for forms A and S, of the
hemi-malate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yDethyljamino]methyl]phenyl}-2E-2-propenamide according to the present invention.

[0018] Figure 13 shows the x-ray powder diffraction patterns for the malonate salt of
N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-

propenamide according to the present invention.



[0015] Figure 10 shows the x-ray powder diffraction
patterns for forns A, B and HA of the heni-fumarate

wa a00v/1e671N- hydr oxy-3-[4-[[[ 2- (2- met hyl - | H i ndoPEBYUS2007/070558
yl ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- propenam de. [0016]
Figure 11 shows the x-ray powder diffraction patterns
for the gentisate salt of :
N- hydroxy-3-[4-[[[2-(2- et hyl - I Hi ndol - 3- yI)ethyI]amn
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y

the phosphatesalt of N-hydypxy-3-[4-[[[2-(2-methyl-1H-indol-3-
Db | Hi ndol - 3y|)ethy|]amn
yl)eth?%]iﬁiﬂlb%é’th%ll%lfén}i] 2%;§ %rd&%g%gr?gm de according to the
present invention. V\D 2007/ 146715 PCT7US2007/ 070558 - 4
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propi Rt Bl D Barh o AT 2 Gt - Pindabar s yipayagmettylghenyll-
2E-2- Q]opaidﬁ&ih& phenyl ] - 2E- 2- propenani de according to the

present invention. [0020] Figure 15 shows the x-ray -

owder diffraction patterns for forms A SA SB and HA
[0022EfF1g1H§ lﬁﬁ%\ﬁsntgpé 3% I%pwgfr diffraction patterns for forms A and S, of the

sulfaté\'f%‘ﬁ/ t hy éh%x [{ﬂ[ﬁzﬁ%ngﬁkﬁ}’1%{-15{&1?0%?4&&%kamm%]emeuryd@ﬂyu E-

2-propreingmice. 16 shows the x-ray powder diffraction patterns
for formse A and SA of the propionate salt

10023f it TR Sishk ey bt (Rt Robrat &%%ﬁ% of
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an 0 he
yDethyl]amino]methyl]phenyl]-2E-2-propenamide.

Detailed Description of the Invention

[0024] As used herein, “salt” refers to a compound prepared by the reaction of an organic
acid or base drug with a pharmaceutically acceptable mineral or organic acid or base; as used
herein, “salt” includes hydrates and solvates of salts made in accordance with this invention.
Exemplary pharmaceuticallyvacceptéble mineral or organic acids or bases are as listed in
Tables 1-8 in Handbook of Pharmaceutical Saits, P.H. Stahl and C.G. Wermuth (eds.),
VHCA, Zurich 2002, pp. 334-345. As used herein, “polymorph” refers to a distinct “crystal
modification” or “polymorphic form” or “crystalline form”, which differs from another with
respect to x-ray powder diffraction pattern, physicochemical and/or pharmacokihetic

properties, and thermodynamic stability.

[0025] The first embodiment of the present invention is directed to salts of N-hydroxy-3-[4-
[[[2-(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide. In preferred



sul fate salt of .
- N-hydroxy-3-[4-[[[2-(2-nethyl -1 Hindol-3-yl)ethyl]amn
w@Rreeetidoriy phenyl ] - 2E- 2- propenam de. [ 0023] FipCr/EsS287/070558
shows the x-ray powder diffraction patterns for forns
A, B, SA and HA of the hem -succinate salt of
N- hydr oxy- 3-[4-[[[ 2- (2- et hyl= | H i ndol - 3- ~
yl ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de..
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respect to x-ray powder diffraction pattern,

h RA11D el 16y PSRRI deIsER of droxy-
L0090l il R L SR ot e

3-[4-[bi2- (t2maet,bybg]éfmdqlf&jelmthyﬂammo}gmqﬂgd}@gnxleEaa-p@pgﬁam1de preferably

the 1 O BT R SN insy - S Gape sl Hapdliiy 1 pheny
yl)etﬂyéraﬁlxﬁr REQRBPRTYUSR2E-D Hropeahides AW heQfdChILAAE 4t has a good
: 7US2007/ 070558 - 5 - enbodi nents, the salt is

aqueays selsbdily pf drhmatmLinpdreczonr datrigsic disselutierrateyglt alge shows high
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preferred enbodlnents of the ‘present invention are
yDethyiJemdnodarethyljphenyl]-2E-2-propenamide in the presence of the chloride ion at high

concentrations. No additional polymorphs are detected upon equilibration at ambient
temperature; the hydrochloride salt converts to the free base ina phosphaté bufter (pH = 6.8).
The XRPD of the hydrochloride salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]amino]methyl]phenyl]v-ZE-Z-pro.penamide is shown in Figure 2.

[0027] The present invention is further directed to the lactate salt of N-hydroxy-3-[4-[{[2-(2-
methyl-1H-indol-3-yl)ethylJamino methyl]phenyl]-2E-2-propenamide, preferably a 1:1
lactate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl|Jamino]methyl]phenyl]-2E-
2-propenamide, a monohydrate lactate salt of N-hydroxy-3-[4-[[[2-(2-methy1-1H-indol-3-
yhethyl]lamino]methyl]phenyl]-2E-2-propenamide, or an anhydrous lactate salt of N-hydroxy-
3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide. In one
preferred embodiment of the invention, the lactate salt is a DL-lactate salt, more preferably
the 1:1 monohydrate DL-lactate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-"
yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide or the 1:1 anhydrous DL-lactate salt of N-



hydrochl ori de, |lactate (DL-lactate, L-Ilactate,

D-| act ate; anhydrous, hydrate and sol vate forns),
woredogase]s nesyl ate and hem -tartarate salts 0fPCT/USZOO7/070558

N-hydroxy-3-[4-[[[ 2- (2- et hyl -I Hi ndol -

3-yl)ethyl]am no] et hyl ] phenyl ] 2E- 2- pr openam de.
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phosphate buffer (pH 8). RPD o

degradgtaor)c hindet mgstmcumstfances form HA slowly converts 1nt0 form A, though upon

cquirRD PTG it )i ok o O et frumettanol, form

H, ofSthe WL-iadtatd Gltrc@dnverts t0@8rfd S {Midhrie 8 @idnohieiRAbl sdvatesof the DL-
further directed to the lactate salt of .
lactatmshlyd]?@yry Sgnfelts png gecomposes at around 123°C w1th a LOD of 5.9% until 140°C

(w1th'@g%5t1$d+' ndol - 3-yl ) et hyl ] am no] net hyl ] phenyl ] - 2E-2-p

ropenam de, preferably a 1.1 |lactate salt of .
N-hydroxy-3-[4-[[[2-(2-met hyl -1 Hindol - 3-yl)ethyl]am n

[0028]] nesnioshe} prederydd enfiodiBergrof fiermesedeinventivmn tieylattate salt is the L-(+)-

lactatﬂ_spléa ﬁ)&ﬁﬁg g-ﬁ [£2 622-nmy|]“}ﬁ 1nfj|9% ]’;]aQFthgl_]ammo]methyl]phenyl] -2E-
2-proybutiay:! ﬂlé&@pﬁéﬂ-ﬁﬁhh el IRt g8 ¥hik rsaﬁe AnydeRBs A dectate saleBf N-

anhydrous lactate salt of N-h
hydrexyp3#4-[[[243-metsd A - -indol- 3-yl)ethyl\ﬁammoi/methyl]phenyl] 2E-2-propenamide.

The )_%g%b%‘lﬁkm%y kgt @36' 111<fl£?e o QFN}}%}O%‘?J‘-}&{ I[[2-(2-methyl-1H-indol-3-
yl)ethyl]amino]methyl]phenyl] -2E- 2-propenam1de is shown in Figure 3D. Melting and
decomposition both take place at around 184.7°C for the L-(+)-lactate salt of N-hydroxy-3-[4-
[[[2-(2-methyl-1 H-indol-3-yl)ethyl]amino]methyl}phenyl]-2E-2-pr0penamide anhydraté form.
In still another preferred embodiment of the present invention, the lacfate salt is the D-(-)-
lactate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3 -yl)ethyl]amino]methyl]phenyl]-2E-
2-propenamide; more preférably, the lactate salt is the anhydrous D-(-)-lactate salt of N-
hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl]Jamino]methyi]phenyl]-2E-2-propenamide.
The XRPD pattern for the D-(-)-lactate Asalt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]amino]methyljphenyl]-2E-2-propenamide is shown in Figure 3E. Melting and



preferred enbodi nent of the invention, the |actate
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form SA which is a nononet hanol solvate of the

[OQS%Tlg&graidﬁrt] BﬂbﬁLthIE@ Ifmlﬁﬁ(}[“fed:técktoa?j Brrbeﬁalmosmethanesarfonme) salt of
wth a o unt 0
N-hy o o o B e i g ek rbrmi e

propéﬁtlmﬁcgé R:?&aﬂ?tthé Y ?ﬁgs&ﬁﬂv saltl® N-BfdrakR35a[f[213- ntléiﬁyl 1H-indol-3-

| actat e sal

yDetiof Betaycimoiy iy -2t @perarie. Horins iotc- B fy the gy iamalt can
be seen 1r1] tﬁgk?éﬁﬂ Bell']rﬁin S Jhown in Figure 5. Form A of the mesylate salt upon heating,
decomposes without melting at around 192°C. Its LOD is less than 0.2% at 150°C, and form
A is very slightly hygroscopic (less than 0.35% moisture at 85% r.h.). The mesylate salt has
an excellent aqueous solubility of 12.9 mg/mL and a high intrinsic dissolution rate. It has
high solubility in methanol and ethanol and appreciable solubility in the remaining organic -
solvents. Upon equilibration, form A converts to form B in water, to the hydrochloride salt in
0.1 N HCl, and to>the free base in a phosphate buffer (pH = 6.8). Form B of the mesylate salt
can by obtained from reaction in ethyl acetate at ambient temperature, with subsequent
heating of the suspension to 50°C or from the conversion of form A in water. The mesylate
salt is isolated in at least four crystalline modifications, two of which are highly crystalline,
slightly hygroscopic (0.82%), white solids (including forms A and B) and the other two of

which were yellow in color and contained more than the stoichiometrical excess of



2-propenam de; nore preferably, the lactate salt is
the anhydrous L-(+)-lactate salt of Nhydroxy-
wW@2004A4q7i2- ( 2- met hyl - | H-i ndol - 3-yl ) et hyl ] am nok@EUB0D]/R70558
henyl ] - 2E- 2- propenam de. The XRPD pattern for the
L-(+)-lactate salt of '
N- hydr oxy- 3- [ 4- [ [[ 2- ( 2- met R§I- 1 H-i ndol - 3-
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ace at around 184 70C for_the L-(+)-lactate

methyi ilf(l?ingpl Ny}}y@yﬂ&ryu@]rpg{thyt]ﬂegyl( 2Ey&prypenamide; the latter two forms.
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ate for stl anot her “prefeérred
enbodi nent. of the present invention, the lactate salt
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of Nhydr oxy-
yl)ethxlﬂﬁmmgbnetgylg,pl)egylﬁﬁﬁj- mqullmldnyqn]dpm)prqferably the 2:1 L-tartarate

salt of[ﬁ-fn_yé _oﬁ(g%@g?@[ﬂ-g??letﬁﬁ1ﬁ-lﬁ%lpﬁh‘)&f&han%no}me‘?hyl]phenyl] 2E-2-

propedmhidelr Batms3A | B-ahd CXof threMeiniartdrate s4l€ledn-b-seen in the XRPD patterns
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is shght-lilhjigros%pﬁr(ﬂe%s than 0.5% m01sture at 85% r.h.). The L-tartarate salt has a good
[[[2 I-Il—l-ing yI)eth%‘s]amno]msthyl] pheny
aqueoys %&u@hwﬁéﬁg&%{% a0 A papdhininsiy fissqluimo]lt sheavssioed éﬂklblhty in
n f
acetodl& ﬁg?/lgfr %cggé_tés_ d4(§{fnfrl[?:§!n(ng(§ﬂ’ &840 sd19erdtd End BhREd So18@lity iffalcohols.
Upon nemiﬁbiatibhl-fnndeﬂ ecﬁwylftg ®t floyrh Caimi methared, Hy theptiyeingdhloriRie-sakt n 0.1 N

HCL, g5 B gs asP it PR Dpabe bl ot 7 85 b rmSBit ok g arpts sl also
an ani3AFREs eIl ek | upod Fedir, e&%ﬁ?ﬂ&&ewuﬁ@h %e@m?gcab@ve $669e LOD

only dicarboxylic acid salt form ng agent which forns
is lessahdn 2.0%adttl 50°C, 1ndlcat1ng its hygroscopic nature. Form C of the tartarate salt is

W|thN-h r.0 [2-(2-methyl -1 Hindol - 3-yl)ethyl]
obtaingdfiog} dlfm%h%’fg@rr% Aot acotops BIARNRRIJEMPEBIYSOr phi

formse A and HA for the naleate salt can be seen in the
[0032KRAR pRakkhtEhshtivh QMurther &ikddwdao the d:cefart‘e s‘éthi‘fN Hy’drma}-@é[hﬁ[[[z (2-

salt, upon heating, deconposes without neltin

methyl Blsingo 137L7bethvﬂgmmﬂ)n¢t§yl]el@@yﬂf?eﬁwmrm@mld%m@f@ratéh the 1:1
acetaté gal{ of 1{?91%}’0%93%4‘? ﬁ[ﬁ(}pﬁgﬁlyl-lH-1ndol-3-yl)ethyl]am1no]methyl]phenyl]-2E-
2-propenamide. Forms A and S, for the acetate salt can be seen in the XRPD patterns shown
in Figure 7. Form A of the acetate salt, upon heating, decomposes quickly without melting
above 60°C. It has an approximate aqueous solubility of 2 mg/mL. Form S, of the acetate
salt is an acetone solvate with the LOD of 13.5% at around 140°C. This solvate is stable
below 90°C. |

[0033] The present invention is further directed to the benzoate salt of N-hydroxy-3-[4-[[[2-
(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl}-2E-2-propenamide, preferably the 1:1
benzoate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethylJamino]methyljphenyl]-



mal eate salt has a good aqueous solubility of 2.6
"nmg/ L and a good intrinsic dissolution. It shows high
w@odoahid713 y i n met hanol -and et hanol and .consi deCHDE®07/070558
‘solubility in other comon organic solvents. Form HA
of the maleate salt, a hydr&bte of formA, upon
heati ng, deconposes wi thout “nelting at around 1500C.
LOD is around 6.0% at 1000C. [0030] The present
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formA is very slightly hygroscopic (less than 0.35%

moi sture at 85%r.h.). The nesylate salt has an
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erts to formB in water, to the hydrochloride salt '
yl)ettha@mP]INemmhealﬁH 32 prepenpridden Jde cnrat%lsqmas@nam in the XRPD
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balne mreaction 1n e
mg/mibe fpspadduced asa sihgle|drgsallias hnmaﬁtyldﬂglsmhsdlhz&eds psipmidsptowith a
to 500C or fromthe conversion of formA in water. The
decorppasifonytemperpiurg gbqvgégg (Zd in at |east four crystalline

nodi fications, two of which are highly crystalline,

[003 |T}&|'Hrééénhﬁﬁgél{t§ﬁqpf\ﬁ’th@9d§&%d oW fina3tk k&l%lel@hf&@@m [2-
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or s d B) and the other two of which were

(2-methyld bi- mehMl)gﬁwﬂamn@dInmbWthdmaH ZETé-pswnﬂn@mldgnpqurddV the 2:1
e T A5 ST A ey

yl)eth&l}ﬁkhtno(]maﬂhynﬁlﬁenlyﬁI-2B92-pi‘bﬂ3:)ﬂ&hﬁ%y -F3rrfls4ﬁ[ F[ é’;;]c( Hjz Ifor th?E hezmi-
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fumarate salt isolated from reaction in ethanol and water (1:0.05) has excellent crystallinity
and a high decomposition temperature 0f 217°C. Its LOD is less than 0.7% at 200°C. It has
an approximate aqueous solubﬂity of 0.4 mg/niL. Form B of the hemi-fumarate salt isolated
from reaction in ethanol has good crystallinity and a decomposition temperature above 160°C.
It exhibits a two-step LOD: around 1.1% up to 150°C and a subsequent 1.7% between 150°C
and 200°C. Form Ha of the hemi-fumarate salt, possible hydrate, isolated from reaction in 2-
propanol has good crystallinity and decomposition temperature above 100°C. It exhibitsa

two-step LOD: around 3.5% up to 75°C and a subsequent 6% between 75°C and 150°C.

[0036] The present invention is further directed to the gentisate salt of N-hydroxy-3-[4-[[[2-
(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide, preferably the 1:1



are highly hygroscopic, i..e., weight gain of at |east
-40% at 93% r.h. [0031] The present invention is '

wo eovhei7izli rected to the tartrate salt of PCT/US2007/070558
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singlef arystalimehadianhyairdwaiselvatet polyatorple seen in t he XRPD
patterns shown in Figure 6. Form A of the L-tartarate
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to 0.6P§. esent invention is further dlrected to the acetate:
salt of N-hydroxy 3-[4-[[[2-(2-

met hyl -1 H i ndol - | ) et hyl]am no] methyl ] phen& ]1-2E-2-p
[0038] dB@rfﬁ@ﬁea@nvmt@ma T ﬂm@te_# to the-mplomatesalt of Birhydroxy-3-[4-[[[2-

£t ' :
QA Lt Sy Bt e FARS Brontnbipl L g e 2:1
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sDetty malneaoneg G dumrengmidet fUEEaleliet S0, bbb Gocn imthe
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/. Form SA of the acetate
solubility of 2 mg/mL. It is produced as a single, crystalline and anhydrous/unsolvated

polymorph with a decomposition temperature above 170°C.

[0039] The present invention is further directed to the oxalate salt of N-hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3-yl)ethyl]amino}methyl]phenyl]-2E-2-propenamide. The oxalate salt can
be seen in the XRPD pattern shown in Figure 14.

[0040] The present invention is further directed to the phosphate salt of N-hydroxy-3-[4-[[[2- -
(2-methyl-1H-indol-3-yl)ethyljamino}methyl]phenyl]-2E-2-propenamide, preferably the 1:1

phosphate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3 -yl)ethyllamino]methyl]}phenyl]-
2E-2-propenamide. Forms A, Sa, Sg and Hy for the phosphate salt can be seen in the XRPD -



- prop1

salt is an acetone solvate with the LOD of 13.5% at
~around 1400C. This solvate is stable bel ow 900C.
WO 0@33}67The present invention is further direcP@€US07/070558
‘the benzoate salt of N-hydroxy-3-[4-[[][2-
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has e&?é%% afYétaélmlty adrs high decomnopition derxmpaturseaft18y ifs. Ewesmblts al%

e Form A_of thebnz
10D bR |ASE® iPhasafhionitnart BRusdfT SAEO B et s E5 5n 8 the
phosphitg Raldass1aBe Slohi RActicRTR efhahsll Basiivod %rﬂs@@@ﬁty alrfd%xla@ﬁs laSradual
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ropenam de, preferably the 2:1 citrate salt

[0041““[5}1'&1 &deht iV &tioRfis further directed to the propionate salt of N-hydroxy-3-[4-[[[2-
cfrox- yl -1 Hi ndol - 3-

(2-me;1m@fhyxnphh1yb4qhwhamwo]hpn@mupr}enz& 2E-3poqnsnamidéepretinably the 1:1
g A -

2E-2- pmpe;mds oF oiixsl A tajdd 8§ fdr-tBe pWpidnatel shltican B¢ Sud G theTERPD patterns
sin % stalline and anhydrous/ unsol vat ed pol ynor ph

showmyjry g'aredéc B} o1 BA PropigatGtaliieolaied flemmagion ipgodeye has
excellgﬂtﬁcarfsrt?ﬁﬁﬁ}; %é?&kt(gsﬂ ddrnit)e({nﬂéxtapgé dJ[rélﬁﬁité@dCt % é)ﬂxﬁnts an around
7% LODmehnb°¢ Hwhag@;h a}%:rykﬁrﬁwadukam Jon]bimd Y 4R any | BordES, of the

rc;E)enam de, referablgl the 2:1 fumarate salt
tf \;ﬁ]gpegtf&m glaction in propanol isa 2-propanol solvate with excellent

crystaN'rﬁtXId TO&Hiitttslah grL&L[a? \&fe?gh'frﬁ}sp Xh h!ee“'ng%ﬁl ant around 15% LOD up to
140°C.

[0042] The present invention is further directed to the sulfate salt of N-hydroxy-3-[4-[[[2-(2-
‘methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide, preferably the 1:1-
sulfate salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3 -yl)vethyl]vamino]methyl]phenyl]-2E-
2-propenamide. Forms A and S, for the sulfate salt can be seen in the XRPD patterns shown
in Figure 17. 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 aroﬁnd 7% LOD up to 150°C. It is visibly hygroscopic at ambient conditions.
Form Sy of the sulfate salt isolated from reaction in 2-propanol is a 2-propanol solvate with
excellent crystallinity and a high decomposiﬁon temperature around 162°C. It exhibits an

around 9-12% LOD up to 150°C.



yl) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de. For ns
A, B, and HA for the hem fumarate salt can be seen in
W0 b@7XRPDF patterns shown in Figure 10. Form A PET/UR®07/070558
hem fumarate salt isolated fromreaction in ethanol
and water (1:0.05) has excebj#ent crystallinity and a
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The present invention is further directed to the
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methyl-lH-indol-3-yl)ethyl]ammo]methyl]phenyl]-ZE-Z propenamide. This crystalline salt -

isolated as a yellow powder is visibly hygroscopic.

[0045] The present invention is further directed to the potassium salt of N-hydroxy-3-[4-[[[2-
(2-methyl-1H-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide. This crystalline

salt isolated as a yellow powder is visibly hygroscqpic._

[0046] The present invention is further directed to the calcium salt of N-hydroxy-3-[4-[[[2-
(2-methyl-1H-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide. This salt can be
isolated as an amorphous material with an above-ambient glass transition temperature.

Although amorphous, this salt was less hygroscopic than the sodium or potassium salts.

[0047] The present invention is further directed to the zinc salt of N-hydroxy-3-{4-[[[2-(2-
' methyl-1H-indol-3-yl)e_thyl]amino]methyl]phenyl]-2E-2-prop¢namide. This salt can be



excellent crystallinity and a high deconposition
" tenperature of 2060C. It exhibits a 2% LOD up to
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USSR D REC A SR8, 5P Bl

' oxalate salt of N-hydroxy-3-[4-[[[2-(2-
[0049tre Htherabéhitically EffSetive aatonyt”]ia imteralp dned imyhr} ﬂ:hemdu]\t afh@ inyentive
salt thrﬂtgte@g? ?dlgﬁm%rgg ﬁc? é?\ﬁ%&‘g 1ri§c|eetd[t8%g@t? ?Igg% ect tree?t?nent for
disease '&Bﬁdﬁlbﬁ’snallélaftédrl%ME ifthibif6h 8£hik@né H@ac@@@a%@ hatatyS atte aount of

hydr oxy-3-[ 4
a givepzompphyd of thle irvgotiorgthat yidk lbg/ﬂh]:lammm]aﬂyé@ffwtim tvéHyviaiy- depending

wpon RERGERERIE s BREU TR i e ol BARREE R Dy i ubiec
in need]th&tdty ke h\ﬁhﬁbﬂ dmOL&En‘%y%Q&ﬂﬁﬁm dRernfiRdd By #itisand.of SRlinary skill

and HA for the phosphate salt can be seen in the
in the RPDWD 2007/ 146715 PCT7US2007/ 070558 - 11 - pattens
shown in Figure 15. Form A of the phosphate salt,

[0050] Sl‘ﬂe%& Féastfd'ngg})gﬁgfcgﬁﬁggk Be %@dﬁ)%laa&lh%? %hl%ﬂ:tor ex01 ient can

ystallinit nmposi tion terperature
readlljt 86’ ledted bx hndof @diman}%klﬂm the att(and ®8ICbe detetraimedihy the des1red

mode oﬁ gémmlsqr%lgn aﬂfju%gg&vesegilagu% €s o‘f¥u19afble mggesmf admlnlggra ion 1nclude
oral, nasal, parenteral, topical, transdermal and rectal. The pharmaceutical compositions of
this invention may take any pharmaceutical form recognizable to the skilled artisan as being
suitable. Suitable pharmaceutical forms include solid, semisolid, liquid or lyophilized
formulations, such as tablets, powders, capsules, suppositories, suspensions, liposomes and

aerosols.

[0051] The third embodiment of the present invention is directed to a method of treating a |
disease which responds to an inhibition of histone deacetylase activity comprising the step of
administering to a subject in need of such treatment a therapeutically effective amount of a
salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indo}-3 -yl)ethyl]amino]methyl]pheﬁyl]-2E-2-
propenamide. As noted above, illustrative modes of administration include oral, nasal,

parenteral, topical, transdermal and rectal. Administration of the crystalline form may be



phosphate salt, isolated fromreaction in ethanol, has
good crystallinity and exhibits a gradual weight |oss
woeooheat7ing. It exhibits a 6.6% LOD up to 1500BCT/BS20NT/070558
SB of the phosphate salt, isolated fromreaction in
2- propanol, has excellent c[rl%st allinity and exhibits a
gradual wei ght |oss on heafing. It exhibits an around
- 7% LOD up to 150C. Form HA of the phosphate salt, a
accontpldhed by admsiplisatacion bf ® phararacéutienl dompakitian off tI&l’lﬁntW&hﬂfod(ment of
1: 0, 05 has e ent crystallinity and a high
the inyjent} é’l‘%?"drf’t r?ﬁéF%‘f‘Ufl%f around 180C0C. It exhibits
a 7% L0OD up to 1500C. [0041] The present invention is
[00521&8&@&?0 MHoRRh&Hs SOt RRRESPWANAS b BbthoRdtrated by reference to the

dr oxy- 3-

follo»(nag mmlylles | IHShmdg i»e gnddryteodhthial @nnsm]amtdswq dibelnsed]solEs: by way |

of llll.ﬁp' V?Zé) t% ;lnrggn ’f"hg‘t‘f A Fg‘“ﬁé’tﬁ Ea;igpn n a 1m1% thseascE)pg of the
presedtiniéigioh- 3- yI ) et hyl ] am no] met hyl ] phenyl ] - '

2E- 2-propenani de. Forms A and SA for the propi onat e

salt can be seen | n the XRPD patterns shown in Figure
[0053] &n the fodlowing examplesy with segardtosiy talligiby.aexesllentg weters to a material

I t »

havinf SEGTD) B Peoe SR d BB HREhEThcES¥ b0l P bingl Food
refersan aanaieniad hﬁ%lg(XRRIpntam PebRO Ghidhtaré sisarpandipgve dintengities within 30-

aqueous, solubility /L mSA of the ' -
70 COB& nRPY JEieEs, tolaémtsfeaéglgws Rﬁlfl’g@et%ﬂeakﬁ whichy 35 Brpgd and have
intendiffes®efoP BB, BANMAR, MOD” FfESkd %fgh? [o¥$ H@tlallnluﬁé& Yetween

It exhibits a gradual weight | oss on heating Wt
ambieant Mdb@mm@m tgmpenataxes.0 Che [atd493pprordmateddonthe onset of the first.
derlvek.ﬁ/\lé ge@ogﬁ'#‘\!lﬁ)?ﬁu:f%%\%e\%t mpePatIErlge Tﬁysl 12 g(t)te[hg’ ?rue ox?set since

welgh’ﬂ%sb Ylbcd bt iooele! with the s@hb ydtd foriallaha &Ry Hepbe e det@E- 2- p
~ropenani de, preferably the 1:1 sulfate salt of

decompqsitipng s peya uge py be owerdhaqthat stated. Salt formation, stoichlometry and

the prgkérr)lpg 81 aviend O?tSElX’l?Jltgqg &%gﬁé&;ﬁ# 1)94% he2 MR clﬂetmlcal shifts of

enam s ul can
the cdrespaeling salttfbﬂmxgilé@rmﬁﬁﬂcbremlo&homms MthElt@hlésacolﬂam 5@&‘ m

charagggitgtcglgg)icail;]?)éefpw Hcylﬁglglg 31:5%%%2 PO C&\éat%d:lggteg% could not be"

extra&éd/ ﬁélﬁlthé RME daf@, BcathedRE RARPHLL Werd GIIRET Rhe! Eﬁexﬁro? #Monatlon
C, and exhibits an around 7% LOD up to 150

of the| fsee\ha§¢ Islagsesagrbysthe phangain theishemicakbsdvifd iof tlmr’a;nzyhc (H_bz) protons. -
Further, salts of the present invention precipitated out as free-flowing powders (FFP), sticky
amorphous materials (SAM) (which had a gummy consistency that tended to agglomerate,
forming a single spherical mass or stick to the walls of the reaction vessel) or amorphous gels

(AG) F1na11y, — indicates a measurement not taken.

EXAMPLE 1
Preparation of Acetate Salt

[0054] About 40-50 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
ylethyl]lamino]methyl]phenyl}-2E-2-propenamide free base monohydrate was suspended in

1 mL of a solvent as listed in Tabl_e 1. A stoichiometric amount of acetic acid was



~Form SA of the sulfate salt isolated fromreaction in
2-propanol is a 2-propanol solvate with excellent
w@eopgtiad7hd nity and a hi gh deconposition -t enper BET/D82007/070558
around 162C. It exhibits an around 9-12% LOD up to
1500C. WO 2007/ 146715 PCT/ U\_S?%)Q?/ 070558 - 12 - [0043]
- The present invention is further directed to the
succi nate salt of N-hydroxy-3-{4-[[]2-

subsequiemrbrtddgléd totthe mubpbnsory | Thet thigdtyra nias @ﬂmfed tydithphe0 ] gr-aditbient

tempe(rﬁtgfﬁo@@ﬁ&ece glﬁrllre;) Lglfgstrfg% gt?r%né c%nt?riju% 2 t(% Solids were collected
by ﬁlﬁbﬁﬁfﬁdxﬂ’%ﬁa@z&ﬂb& KR2T AR bRt dolel 1HQ%ce§4H-N R.

) et hyl ] am no]net hyl'] phenyl ] - 2E- 2- pr openam de. For s
Tablé°‘1 B, HA and SA for the hem succinate salt can be seen
N the XRPD patterns shown in Figure 18. Form A of the
hem|succi nate salt repr oduci bly ijsoljgyd,f rgm reaction

~in ethanol andpyak@l (| érdeARhied!] AGaL g} hanol has
Sol\féﬁi:el | £ © X«fﬂﬁ Lgl{ys Y 4 ,F&"i‘ery.,(!i“ml;ﬁmm.sconposuﬁ'ﬁMR

L €11 JCI aL UI €101 alr oot R—a—-6HR

Acetpna doAmbienh |t o FG60C. | t Eredlleah dppeSxithO: [aduidtasetate, 3H)

sol ybility )f 0. 4 mg/ mL. F@ym B of tha7denm -|sg@si(a@kéhe, 6H)
salf isolated fromreacti on in acetone or etihyl 3.74 (Hyy)
Z,

araf h o adl ryviatlal | \nl FaY

AT Tl aLC Ilao guuu ulyot (J.IIIIII Ly u.l T |||

Plecompd@ ti on t &lPer atjur e Gasdve 15005 (‘?2 Skexhibits =
t wost ep L(D around 1.5% upAto 125C grg.7anot|her
231 2. up[to OC [For T -sci g
Ac%% 1 igé)oél) at ed f%\g% reacti ﬁ]%ﬁn 2 plrrbeegbglnor )I S ;l.@a([acetate, 3H)
2-pilopanol solvate with gool crystal 1Aty and a3fB§Hs)
deconposition tenperature around 1550C. It exhibits a

- t LQI):. d 7
10055 o3 Romiib rAERON o bR pistred ohiRfTROHMRG il it Be racio
ofN-lSy’::irbxy qu[ﬁnwnﬁd@m 1@@%1-9ry1)eﬂ1yzjaﬁﬁmﬁleﬂiyu9Hé11ywaze=-a-
as excellent crystallinity anda hig
PTOPGB%‘E‘}S\%% 3catate Af { dniseptafies as apftoigiomettir agtDe. sollvateeSm i Thetsalt

BB LI, T8 158 SEEBRALIE A gy st

non-sdivated aedate salt (form ddi Uine siaddm mihicd-wi ghitdeys- 330{,641(@10[:35 (eRher due
to s B iteneir Vel T i o B et b R BGiy |+25 %P

EXAMPLE 2

Preparation of Benzoate Salt

[0056] About 40-50 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 2. A stoichiometric amount of benzoic acid was |
subsequently added to the suspension. The mixture was stirred at ambient temperature.(where
" a clear solution formed, stirri'ng continued at 4°C). Solids were collected by filtration and

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



isolated as a yell ow powder is visibly hygroscopic.
[ 0045] The present invention is further directed to
wo b@7pet7assi um sal t- of N-hydroxy-3-[4-[[][ 2- PCT/US2007/070558
(2-met hyl -1 Hindol -3-yl)ethyl ] am no] net hyl ] phenyl ] - 2E-
2- propenani de. This crystal b; ne salt isolated as a
yel |l ow powder is visibly hygroscopic. [0046] The
present invention is further directed to the calcium -

Table2l t of N-hydroxy-3-[4-[[]2-
(2-methyl -1 Hindol-3-yl)ethyl]lam n'ﬂ net hyl ] phenyl |- 2F-

2- propenani del Trhysncshl t (&ryntdﬂmnt;s bl al@D & an :
Sobent pho(d5 °Gat leAippearainch |amndIorer afbTeRh&liass  'H-NMR

r i 'ﬁlﬂ per aEsr €. afror phpys, tTHis salt

Ez?g%}%@?- ygroscogfg t han %:’EC% sodi pm orPgot asgi um

. 's'a?%s [0047]| The present inventioh PEO¥tgdeper
directed to the zinc sallt of N hydtoxa1309Q)-1 [ 2- (2-

IPATHEBY | Anhbiemdo! - SFyP) et Nyl Eassieg] et hy|6]30heny| '2.52%IE%6H)

10@ nam de. This salt cgn be 2007/1 715
( US2007/ 070558 - 13 { i soP&ted bhous 3-83 (Hez)
r_rat erlal with an above-gnbient glags t tl an

Et@ipe( émbient Al t hBERh arjor Bawellent t i s §é21*t wasg |1e®s(EtOH, SH)
hygroscopi ¢ than the sodi um gr pot a3ghUBISAkLE $- @O(ﬁ(])H 1H) .
The second enpodi nent of| the presewt |l%e®t| omf H
directed to @ pharnaceut/i cal conposition conpyi _enzoate_, )
(a) a|therapeutically efffective anpunt of a salt df.85 (Hpy)

iPahy df eopyigatl (4- [ [ Fp (2- et hydenkdd nfol - | 5% —
3-yl)ethyl]anm no] et hyl ] phenél ]-2Et 2 E nam de; and
(b) at |east |one pharmageuti Cally ¢arrier,

dilueht vehilcle or excilpi ent [00491 1Q0°C) _
Acétbher apentiientall | y EFP ect i|veExvetlemtt " | i S 015&nded 93 (Berddate, 2H)
the apount of the i nvent i ve ;@It t hat , g@gn 3.84 (Hyy)

adl hao
aunl bl. | —heea efe61 ’ S ]
*Isothermip ];&Oi%ﬁ'tqoockeff’rf% Y%Sat ment for di sease conditions
all eviated by the |nh|b|t|on of hi stone deacetyl ase

[00573 CLtie\Walt YormfiRE réddBorn éthard SloM& i SRR WARY pRddubBethe same ethanol
invention that will be therapeutically effective wll

solvatgaay Thestriehipmgetupofithe arqtonaiechashbanzoateeethinobisslel :0.5 by NMR.
Solve%iﬁfe&gés %rhcf%g?xﬁgo&g& are ¥ ?ofsa%pé&ﬁ %’rtts at tﬁg hegmgtratte%f 96°C/min.,

and the ethanol content could not be determined initially. Eventually, it was determined by
holding at 120°C for 10 min. The LOD of 5.2 % corresponds to 0.5 moles of ethanol per
formula unit. Isopropyl alcohol alone and with water produced the same isopropanolv(IPA)
solvate SB. The stoichiometry of the protonated'base:benzoate is 1:1 by NMR. Solvc:rit loss
and decomposition are closely spaced at the heating rate of 10°C/min., and the isopropanol
content could not be determined initially. Eventually, it was determined by holdihg‘ at 120°C
for 10 min. The 6.3% LOD corresponds to 0.5 moles of IPA per formula unit. Based on
solvent content and XRPD patterns, the two solvates SA and SB appeared to be isostructural.
The salt forming reaction in acetone produced benzoate salt that did not cohfain any solvent or
water, a 1:1 stoichiometric salt of excellent crystallinity and high decomposition temperature |
(form A). '



in need thereof, etc., which anmount may be routinely
determ ned by artisans of ordinary skill in the art.

WO 0@30)67The at | east one pharnaceutical ly acceptCEbEm®07/070558
~carrier, diluent, vehicle or excipient can readily be
sel ected by one of ordi nary ,fkl|| in the art and wll
be determ ned by the desi reh mode of admini stration.
Illustrative exanples of suitable nodes of
adm ni stration include BKAMPhES®I , parenteral,
topical, transdermal and rectal. The pharmaceuti cal

conposi ti ons of Fbifatioy 6NHyaro cifrided$dlt any -
pharmaceutical formrecogni zable to the skilled

[00587"ABSHRA0:30 b L.15Hid:30-P1-[[FUIX ARl 1GRARCRUL T cal

ornms include solid, ['1quid or lyophilized
yl)ethyﬂmnoanetbmﬂphewﬂﬁ&%—ptf&i@h@nsle freobdss was smpgmlleésn 1 mL of a

|'s.
- sotvef BBSRUSOTH0ES, Y SREBRR e BRE PieRlfn R s Sipreauenty
addedi 18 ti6H shﬁﬁén%ﬂ)nt Ohd nﬂﬁhﬁ‘@dza@ﬁﬂdréd%'éitﬂ& G°dics Sﬁ%ﬁan’t"&hﬁkrature
responds to an inhibition of histone deacetyl ase

(wheraatclear solutemforingd, rsgmngcmlapem 43@)i Soltsevdrngolievted by filtration

B4 SR A st 1

of N hydroxy-3-[4-[[[2-(2-nethyl -1 Hindol -3-yl)ethyl]am
Tablq -’ho] met hyl ] phenyl ] - 2E-2- propenani de. As noted above,

11 USIraI| Ve ﬁl arr |a SL I 1| OT1 U(? dl ,
asal | parenteral yf'ﬁﬂacal rystafjnity, rrallikgp % eqt al .
Sobyent |55 o ApPesrange yat ahd %ﬁsmf o mUsemppdsip i H-NMR

EtOPCE;0 146405 PCTCISA00Ti087 05T kcelldnt -| accompl i sHed Ey20 (Hyy)
(1 am)m) n| stration oft(ﬁthar mpceut ixcal clonposi tion of the

ada-a-als
I IIL II CITOUUT T1

Il I IVCIILI II UI VI ally ULIICI
EfpH e ct i‘%‘@b‘ﬁﬁ'ansé ef@@&ﬁ‘]‘ms‘)e Xchg mblodi mirk s of| t hé-19 (H)
i nvent|i on wil| no® P& dempnstrated by réBenence to the
pQl | ovmmbﬁﬁgnpl espppt sShoulgl Bg. 4nderstood that thy elsge( Hyz)
exanplies are %i:j)losed solel'y by way| of illustrating -
the invention Y HOWhEE hot * bé t akep in any way to.
linit |[the scope ofOWdeE present invention.
Acetone | Ambient FFP to SAM to Excellent — 4.18 (Hyy)
o FFP A . .
AcOEt Ambient | FFP to SAM to Excellent — —
FFP A

[0059]  All the above five reactions produced the same crystalline salt. The salt was

anhydrous and decomposed at high temperature.

EXAMPIE 4
Formation of Hemi-Citrate Salt

[0060] About 40-50 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide free base was suspended in 1 mL of a
solvent as listed in Table 4. A stoichiometric amount of citric acid was subsequently added to

the suspension. The mixture was stirred at either 60°C or ambient temperature (where a clear



[0053] In the follow ng exanples, with regard to
crystallinity, "excellent" refers to a material having
WXRBD1adlH peaks which are sharp and have i nt ePGT/UBB®E7/070558
above 70 counts; "good" refers to a material having
XRPD mai n peaks which are SE rp and have intensities
within 30- 70 counts; and "poor" refers to a materi al
havi ng XRPD mai n peaks whi ch are broad and have
solutibf fe@firid} étﬁﬁn@ edritiudd a4 @)t Solidswérd @bllécddl by fikdation @ﬁ(ﬁﬁr&‘alyzed
to wei |oss det erm ned between anbient: and
byX%I%‘Eoﬂ%gﬁnﬂll@wmeﬁﬁ@ﬂaqsuﬁgMﬁ'he | ater is approxi mated
by the onset of the first derivative of the :
Table her nogravimetric curve vs. tenperature. This is not

—t—he—t—rgg—en&et-—ﬁ—ﬁee—we ght-—+-o0ss—dees—net—ocetr—w-th
the sane rate for Physicalhe |Grystallinignee LORe /-aC‘j;al-l
Sewewtmposi Ti ¥n_t eAppeamenee |mapddéonmwer Takaiposth H-NMR
IPatEI@d. | Sabo f or SAM EFESt|0i ERdchleRi ry and.4 he presaegut(erz)
(1%'0%) ence of golvents is |confiymed by oﬁgﬁgw ng t
YR-ehemcal—shift-s—of{the—correspond salt
Apeiprd ng Agwians | aFEP feSaM dn Estellent s | (tHeta 2Bl s —
cont ai n| ongg char actodrliBsti @ cherg cal $hift for salt
f ' s IV, T L VEtrEer, cpntent—coutd ot
%tgﬁglxt actg(g O%{S‘W*@ﬁr&e da?’a‘feﬁlﬁletca ise the watler
peaks V\;ere broad. The extgnt ofAprotonation of |the
$SSANER IpP thepghapge i n thezchemical
enzylic (Hb|) protons. Furbﬂfd salts of
invention predipitated o ee-1f | ow ng
sbAbkip Eithor pthallnmt eti al s SAM| (whi eh
(lh&GS)a gunmmy. consistency that tepded to aggl onmerate, -
—siTgie feri cat EsSs o1 rck—totherwatts
Acet Pe% rea@#i on %&g I;kagr ajn’ﬁ‘i'eﬁ)lﬁ%tus gel s {AQ .
yb _"-" indicates a measurfenent not taken
Acet%}ié\M:’bE 1 &y epar AP P AceldlBenal | Abjout
(14@.0 of N-hydroxy-3-[4-[[[2;(2- et hyL7 | ndoI
yl)ethyllam nolnet hyl ] pheny| ] - -2-plope ree -

base nonohydrate was suspended in 1rrL of a soI vent as

[0061{']51'01?&1%% g’%&gﬁgg@a@ﬁ% %d;ét%éﬂb?%%%gﬁ %%%hggﬁ’lg&fucﬂgn 8E&hF (isopropyl

alcohol and water, acetone and water at 60°C) yielded a highly crystalline salt that does not
contain any solvent or wafer. A high LOD value for acetone at ambient/60°C is due to the
presence of amorphous material within the crystalline powder. The stoichiometry of the salt
could not be determined by lH-NMR in DMSO-dg, since the expected peak for the citrate ion
coincides with that of the solvent. However, “C-NMR spectroscopy indicated the presence of

two 2C=0 signals at 177.3 and 171.6 ppm. The former is due to the protonated carboxylic

group and the latter to the unprotonated carboxylate.

EXAMPLE 5
Formation of Hemi-Fumarate Salt

[0062] About 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 5. A stoichiometric amount of fumaric acid was



- 15 - subsequently added to the suspension. The

mxture was stirred at either 60C or anbient :

wWao eovprecIture (where a clear solution formed, sSeCT/DE2997/070558
~continued at 4C). Solids were collected by filtration
and anal yzed by XRPD, TGA agg in sone instances
1H- NVMR. Table 1 [0055] The salt formng reaction in
acetone produced a highly crystalline salt, with the

subseqwnltl added to the suspens1on The mixture was stirred at either 60°C or amblent

oxy-3-[4-[[[2-(2-methyl -1 Hindol -3-yl)ethyl ]am -
tempqrml]erédwhgﬂ 4 dearrsplution Forpredpstopieg aontiheed ot 4068t Spbdoivere collected

entifi nmetri c aceto vate SA

by figyion il annlyeef i RRED, Tk Erdiomsrgeeg IR anc

hyl acetate at 60C produced the sane crystalline,

Tabl"né)n sol vated acetate salt (formA) The accorrpani ed
—Wei ght |oss abpve 08T 1S € oSS of
tgr tc&e sal Pﬁ ca] hyg;'gf'%;"m @f Ucelti g
Sal¥ent m hTﬁ A Mafaacq:rpmﬂ Qb Tppsempesint o SoEFNMR
Et00b6] |Abmbient (- BEP topS AM Excellent 1.1+1.7 3.93 (Hyy,)
N-hydr axy- 3- [ 41[ [ [@-HEP- methyl - Ig+ i ndpl - @-step) 6.50 (1H,
yI )et hyl ] am' no] met hyl ] pher yI ] A2E— 2-pf opeﬁgrg deI arate)
S hydrate—was—suspended—+hr—3+—p—oet——a—soehvent
Iﬁ? At ed M%f’(’ 2. Wpstorchp@ﬁﬁlﬁﬁslog oAt 6! HenZc? Ic(Hs)
aci d wgs subsequent|y addgdondintense siispE@nge®n. |[Thes.50 (1H,
m xturg was stirred at anhi empeillenperat urs®.§ Wher € famarate)
clear golution|formed, stilrring,cont|nued at 4Q) Iy small

Solids \were coll ected by flltratl on and anal yzed 5’ y

XRPD— JGA-and i{n -some—instlances 1H NVR WD 2007//1%8 of IPA

EtQiGHE0S08mbERo S 58P to1$AM TabExcellentsof her el hol|d 490 (Hyy)
(1120HC flor 10 m nuttesFHPOO57] They sal t| forying reactd 91y,
in ethanol alone and with|water prodlced the sgnme fumarate)

—
—

IPA:H;0 | Ambient FFP Excellent | 1.5 —
(1:0.05) ’ ' A ' 208.2
IPA:H,O Ambient FFP Excellent — —
(1:0.05) A
EtOH:H,O | Ambient | FFP to SAM Poor 0.7 ' —
(1:0.025) to FFP A 154.8
EtOH:H,O | Ambient | FFP to SAM | Excellent - 0.9 3.90 (Hy,)
(1:0.05) | to FFP A 217.1 6.49 (1H,

fumarate)

[0063] The salt forming reactions in isopropyl alcohol and acetone at ambient temperature
produced fumarate salts of stoichiometry 2:1 (protonafed base:fumarate), i.e., hemi-fumarate -
salts. Although none of them was a solvate, they had poor crystallinity and a low |
decomposition temperature. The LOD for isopropyl alcohol at ambient temperature was most
like'ly associated with the loss of water. The salt forming reaction in ethanol, ethanol and
water, and isopropyl alcohol and water, all at ambient temperature or 60°C, pfoduced a
fumarate salt of stoichiometry 2:1 (protonated base:fumarate), i.e., hem1 fumarate salt The
salt forming reaction in ethanol and water and isopropyl alcohol and water (1:0.05), ambient

or 60°C, produced identical XRPD spectra (anhydrous form A). The spectrum of the salt



sol vate SA. The stoichionetry of the protonated
base: benzoate: ethanol is 1:1:0.5 by NVR Sol vent | oss
wa@ee7decohposi ti on are cl osely spaced events aPCT/kig2007/070558
heating rate of 10C/ mn., and the ethanol content
coul d not be determ ned ini g@)al ly. Eventually, it was
determ ned by hol ding at 1200C for 10 min. The LOD of
- 5.2 %corresponds .to 0.5 noles of ethanol per formula
formedrhiytethdndbgtrapbient adrapdratureg bibei samithrydisplayedoate spiadiciiffednces and

t he sanme i sopropan | PA) . sol va e

it may; fepresHRt G Us: ggml’ﬁ'éﬂaé‘n‘%ﬂ’%&toéﬁl BQQE%‘&HP& stractyreq
by NMR Sol vent | oss and decorrp05|t| on are closely
spaced at the heating rate of 100/ nmn., and the
i sopropanol content couEXAMPLES deternined initially.
Eventually, it was_determ ned by hol ding at 1200C for
10 min. The 6. 3% LEormatienehoaksatoSalt5 nol es of | PA
per fornmula unit. Based on sol vent content and XRPD

[0064p A beert 8- 50the of Nehyslodnyal -4 [[EA(2netiSE 1Hpindakdd to be

ostrctrI.Te It form action in tone o
sDetnyRaTotGe oo D2 PrpronBimidedriscase yit sisRerkg i T L of a
solveﬁtois\lﬁféﬂ iR TabRIGEIA sBichiomciti@hhBu B II-dihpdbokyinzoic acid (gentlslc

excel lent crystallinity and hi gh deconposition
acid) wesrparsequenty @fdado A)e WEPEBRN/ 146 TiBURCVALSIERI7t @GR °C or

amble[nétfglgier%g\ffe/ 563%(53 4 rra{l,llpgrrll f(?rgned sqlrrrolr(igh lcc?nrt{nglgd Saél"C).' Solids were

o L NS o1 Sl unstners R

Tablé?.@se was suspended in.1nml of a solvent as listed in
able 3. A stoichionetric anpunt of hydrochloric acid

was subsequentlly ﬂ?g@alto tdj,eysa]gﬂepﬂ' qnopJbg i xture
SPREnS! I [ @t | ehpPEIraiPT UndWdinfN| HEIPS At ur e 1y NMR

Et VVI)i{CI T A Ll eafr DUI ot o1 —TGfF IICU, St "y ret—at

00 i 080 werf 16815 REIPR( b’;:/x‘fanPtr ati on &fd anal yE(Hy)
(159-0%RPD, TGA and i Bdhe ijnst ankes 1H NMRS.Tabl

36.61 (1H,
gentisate)

[0065] The gentisate salt prepared was highly crystalline, anhydrous, and decomposed at a
very high temperature. The stoichiometry of the salt is 1:1 by NMR.

EXAMPLE 7
Formation of Monohydrate DL-lactate Salt

[0066] About 40-50 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yDethyllamino]methyl]phenyl]-2E-2-propenamide free base was suspended in 1 mL of a
solvent as hsted in Table 7. A stoichiometric amount of lactic acid was subsequently added to
the suspensmn The mixture was stirred at ambient 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. |



[0059] Al the above five reactions produced the sane
~crystalline salt. The salt was anhydrous and
waelewomposed at hi gh tenperature. EXAMPLE 4 ForP@El/US2000670558
‘Hemi -Citrate Salt [0060] About 40-50 ny of '
N-hydroxy-S-[4-[[[2-(2-rrethﬂ-I H i ndol - 3-
yl ) et hyl ] am no] net hyl ] phenyf] = 2E- 2- pr openami de free
base was suspended in 1nL of a solvent as listed in
TableTabl e 4. A stoichionetric anmount of citric acid was

——subsequently added to the suspension The mxture was

stirred at either PbpgGlor |dbtystdlinitepdi@Dyfe (Where a
Salveatr W) 2DOPC 146X pPeRandd$2 Q0d/ Foiab58 Tadupssi SOl Ut TEBNMR

PAMEd, [ Sstiyrring coffp nued a SPT 4 e
col | ectled by f|'|trgf?fpon and %ﬁ%%%ted b)j1 ,) T
in somd instang¢es 1H NVR. |Tabl Ha4 [0061]11%86hting to

AG&6hd acet ode and etfEmol) | aBxostlbht a3 WhE(A7®)r oduct.i®(H,,)
of water (isopfopyl alcohgl ang watef apRf one and
H 1 —na Al +

U7

——water—at—666r el ded—a—hilghty—Erystatbhi-ne saktlthat
does not contain any solvent or water. A high LOD

[0067Y atHéaft FormARE FARRoRn iSEHRbEN Bl BAG dnd atEnd & 4°0produced a
presence of anorphous nmaterial wthin the crystalline

stoichtemeteic (1:ThPLsladatesaltrremoyohyfiratd eTlxadait is orystdllmes bagins to
eterm b NVR in Qg,. Since the expected :

dehy%%tgﬁﬁ?\gﬁﬁegr&qlﬁpgpgqesﬁ% |8€s with that of the

sol vent. However, 13C-NWVR spectroscopy indicated the

presence of two 13C = mt 177.3 and 171.6

ppm The fornmer is due tonated carboxylic

group and the latter to the unprotaonated carboxyl ate.

EXAMPLE 5 For mat i orf o5matieniof MalgatsSaltsa| + [ 0062] About

40- 50 ng of N-h droxy-3-E4-H{2-(2-rret hyl -1 Hi ndol - 3-
[0068]  About 40-50 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 8. 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 analyzed by XRPD, TGA and in some instances 'H-NMR.

Table 8

, Physical Crystallinity LOD, %
Solvent T, °C Appearance and Form T decomposit. TH-NMR
EtOH RT to 4 | Clear solution Excellent 6.2 (RT) 4.22 (Hyz)
to FFP Ha? 150 6.01 (2H,
maleate)
IPA 60 SAM to FFP Excellent 0.2 4.22 (Hyy)
A 178.1 6.01 (2H,

_ ' - maleate)

Acetone 60 SAM to FFP Excellent 0.2 - 4.22 (Hyy)
' A 176.1 | 6.01 (2H,
maleate)




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 e®veeh7in Table 5. A stoichionetric anmount of PET/IBI00T070558
aci d wasWD 2007/ 146715 PCT7US2007/ 070558 - 19 -
subsequent|y added to the syspension. The m xture was
stirred at either 600C or affbient tenperature (where a

- clear solution forned, stirring continued at 4C).

[00691}30'1" lietkalt fiexiging edacaei Bﬁs@foﬁyﬂaldoﬁbl and a@Btdn@ﬂtaéQ’CEIﬂodl}éed highly
RPD, TGA and..in_sone instances 1H- NVR Table 5 OOGBJ

cryst&'rlﬁ? anhydrqussalidythatedscpmppse abave s b3 6pMalsicasibiasthg on
dlcarlﬂ)?(9f19 glﬁg aiitlaé F[%&rug% 3@%& %n%aﬁlggfoggﬁ%ﬁﬁﬂﬂé{%@%@ §ﬁ| ﬁlﬁol 3-

yDethly amirfomethat] phengd [+ 2E- ZMrOﬂmalgiden dtséHeIﬂMIh gpectam dasplays a
and a . lo

resongis SR B0 PPTOHOTORGRIIAE i B DrnalSls Hions-gig gpymance at

10.799paPd@ to@hne %H?ﬂo?d?fatéd%ﬁ%&?ﬁ@éﬁd VRO Rdid hisk $othed a salt with high
associated with the | oss of water. The salt formng

waterrconient bat is hosé thdan siild laating wncthwétleﬂlkelarthlat iteogltdpyrhing

react1§n1 gﬁgﬁﬁ?ﬁ?‘@%‘%&p&oéﬁe (@H%e grlzrger ature or GOC’_

try 2:1
(protonated base:fumarate), i.e., hem-fumarate salt.

The salt form ng reactmnol and wat er and
i sopropyl al cohol and == 05), anbient or 60Q0C,
produced i denti cal XRPD sp%ctr,aminhgrous formA).

The spectrum of t

PCT7US2007/ 070558 - 20 - rmed by ethanol at arrbl ent
[0070] eAvprait 40rp0amg gf Beividraxynd [‘hi I2 &- wﬁaﬂré Hsigdal-Ena
yl)ethﬁé%ﬁ{ Eﬁg L %]Eﬁ@lg}]t ﬁ)ﬁ&%?(%@?ﬁ‘% ee Sfln(ranﬂﬁ'gdrat was tsuslpended in

1 mL eXAMBIvENtGis H-'xs‘redam il‘abie@f AGetnichﬁ)mquahbux{tMﬁ%hllc Abldwtzas
0-50 of N-hydroxy-3-[4-[[[2-(2-nethyl-|Hindol -

Subsegv%le/wglgfda% the pireensan; pﬂzﬁm ure ias stifresh eathe R0 ﬁr@@mblent .
tempé}gtﬁlee m%resyaem%ﬁﬂlon%% g)tlm%g continued at 4°C). Solids were collected

by filtration and analyzed by XRPD, TGA and in some instances lH-NMR

" Table 9
Physical Crystallinity LOD, % ’
Solvent T, °C Appearance and Form T decomposit. 'H-.NMR
EtOH:H,O | 60 SAM to FFP Excellent 1.9 '3.96 (Hy,)
(1:0.05) . | A 206.0 3.83 (0.5H,
: malate)
EtOH 60 SAM to FFP Excellent 0.4 —
A 199.3
IPA 60 SAM to FFP Excellent — —
A
Acetone 60 SAM to FFP Excellent 0.6 3.97 (Hpz)
’ Sa 95 3.84 (0.5H,
malate)
EtOH:H,O | Ambient | SAM to FFP Excellent — —
(1:0.05) A




solvent as listed in Table 6. A stoichionetric anount
of 2, 5-di hydroxybenzoic acid (gentisic acid) was
waobspguent | y added to the suspension. The m XRCI/ES48F070558

stirred at either 60C or anbient tenperature (where a

cl ear solution forned, sti rﬁ ng continued at 40C).

Solids were collected by fifiration ‘and anal yzed by

XRPD, TGA and in sone instances 1H NVR Table 6 [0065]
[0071T lEhegah foradh@ reafién reipmobshdvaster) ethahyl 4d)isipadpyl AR ohol

anhydr ous, and, decqnposed at a very high tenperature,
produ?*ffg%gts@pe REYS twle@nb%owemrrga@éfal&ﬂmf epssfm EOP

i § I :
betweLElFRho R g DU o Bt o Bt vBing ks SPBiohous
material jrethh ywo aample3. nElhdsalt] foimeing r¢acHibn # greamenfforddd af different hemi-

b suspended in . 1nl. of lvent as listed in
malate 3 BAEConR SR R B OHo I Cot | I 1 4B B Mg vate (form
 Sa). SHBER IS RAE HeRBHRAitoA afd QoS RHBE] MBrmaiRFefib Xt Ur € vas
stirred at anbi ent tenperature and when a cl ear

solution formed, stirring continued at 4C. Solids were

collected by filtrati omﬂg{ﬂm\ll?zed by XRPD, TGA and
1H- NVR WO 2007/ 146715 070558 - 21 - Table

' [0067] The sal j jon ing |
a1 cool andeaiZt%°n%’JﬁW“4?%%?@‘8%‘@2@"4599%%?%??% ic
) b d T t i
100724 5 tebs Fh-5036 B8 3Ry SR BB 9o ©

yl)ethglls]mmqme&ya%gengl] lﬁllﬂpé@‘éﬁﬁfﬁkﬁ fitebasawhd aRpaided/l eaileof a
out 40-5

Sal t, OQG%] - O . of L
solveng ap Jigted 1y Table 401 py spoichiometrin arqunt malpgtic 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 10
. Physical | Crystallinity | LOD, %
Solvent T, °C Appearance and Form Taecomposit. 'H-NMR
EtOH 60 SAM to FFP Poor 1.0 '
A 169.5 -
IPA 60 SAM to FFP Good 1.5 4.00 (Hy,)
A 174.1 2.69 (1H,
_ . v malonate)
Acetone 60 SAM to FFP Good — ' —
: v A v v
Acetone | Ambient | FFP to SAM Good — _—
to FFP A :

- [0073] All reactions afforded the same hemi-malonate salt. The crystallinity is usual'ly good,
although an amorphous 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. -



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

wo p®vmad7ih Table 8. A stoichionetric anmount of POEIUS007/070558
aci d was subsequently added to the suspension. The
m xture was stirred at elthg 60C or anbi ent '
tenperature (where a clear druti on formed, stirring
continued at 4C). Solids were collected by filtration
and anal yzed by XRPD, TERAMPLEN1SONME i nstances
1H- NVR Tabl e 8WD 2007/ 146715 PCT7US2007/ 070558 - 22 -

[0069] The salt fommtlbﬁ%?M&mawsmopropyl al cohol
and acetone at 600C produced highly crystalline,

R e e S S T

yl)eth:yl]ﬁmsai]methyi]phenyl] 2E-2-propenamide free base monohydrate was suspended in
N-.hydr ox

1 L RGN g ele g 1 RO omieii HhaB A Fisiacsul paic acd was

subseqiEdYRIABE ! th Qﬁéﬂbﬁs%r@yfh@nﬂx?&@ RARGErrad altifidr W@ or ambient
corrésponding to the two ol efinic protons, and

temperemnen@vlm atledsoRfiopformkde stiwingrRentimped at 4TGt @d)hds were collected
boxylic acid. Ml eic acid also forned,a salt with -
by ﬁlHP%‘H‘ Yskasalyzeth Py KR, 104 and instomsaganges [ 14-NMR: i ng
conditions. It is likely that the salt form ng
Table thetion in ethanol (RT-to 4C) produced a hydrate

L;Og;gi Ab%'ug 20- 5 &Bysicak FElihie T LOB, 95 ° °°“1‘
VeOhr oy TR G 4] Appedrange:|nhyand Ko g Fecomposit H-NMR

Ayét)mds hy ] a6d no] nBAM td Ffieny| Ex&HeRt pr openh&i de free22 (Hy,)
base nophohydratie was suspendegd igio1nt of | gol venty RS(~5H
listed jn Table 9. A stoichionetric anount of ngli ’
acid was subsequently addgd to the sdyspension. [The
A% t-u-e-was—stitrred—at—eitther 60C oranbi-ent sulfonate)

AdMNger af ddiquiher e BFR| ear| sBkedlienn forhdd, 1.3tiyrishg2 Hy)
continued at -4¢). Solids were ool | ected(Dytep) | tf atd 3y ~5H,
and anal yzed by XRPD, TGA land in song ingj@gces| H NMhane

sulfonate)

Fnethane

[0075] The salt forming reaction in ethyl acetate afforded a yellow salt, upén stirring at room
temperature. The salt (form A) is crystalline, displays a 2-step weight loss and, by NMR,
does not contain any solvent but appears to have more than one molecule of methanesulfonate
(mesylate). The salt forming reaction in acetone afforded isolation 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 reactioh in ethyl
acetate, in which reaction is initiated at ambient temperature and then the obtained yellowish
powder suspension is heated to 50°C, afforded isolation of a new form B, as shown in

Figure 5.



Tabl e 9WD 2007/ 146715 PCT7US2007/ 070558 - 23 - [0071]
The salt formng reaction in ethanol and water,
weetwanad71and i sopropyl al cohol produced the saP@I/US2007/070558

crystalline and anhydrous hem -nal ate salt. The
difference in LOD between eé%wanol and water (1:0.05)

and et hanol may refl ect varyfihg anounts of anorphous
material in the two sanples. The salt form ng reaction

in acetone afforded a diXASM®EnE 1hem mal ate salt that

conti nuously | oses wei ght above ~95C. This salt is an

acetone sol vate (f QfdPmation of PN SSal¢0SS and
deconposition are closely spaced thermal events.

[omwdtgg.%g dﬁ%ﬁﬁlﬂﬁ%x@fytﬁmz-&ﬂlemﬁ f-abit3 L 0072]
yl)ethbdl]hlyldrodmythgl-]plﬂen&[]EE—Z-@mmhlylidel fhdeibaskovasSsuspended in 1 mL of a

v A BRI FRRSS PRl 26 e opena e ke v
subse @é?ﬁl adfed f% tfd gisggﬂswt"fﬂe%ﬁm}é‘ Was SBrQDMGCiRE 6DoVa5t ambient

ubséquently added to the suspension. The m xture was
tempeshture @hest a deirh;etutlﬁﬁ Gorotedastirriag cortampe aed @)e Splillewereaollected
clear solution formed, stirring caontinuegd at 4C).
by filisgifqnepnd geplyzedhby XRPEH THA ard inrsgmedpstances AN Red by
XRPD, TGA and in sone instances 1H NVR Table 10
Tabl‘{bb?:%] Al reactions afforded the sane heni-mal onate

bd.l l |||C Tl ybl UL l I“ ucu | I It all
amor phous_hal o E’hﬂs' e‘ﬁ"y “é'{‘ﬂ% ;L ﬁP}Ig’ ;ﬁct ra,
Sqwentntler Tadsog |éPE%P'W‘?% | é{dsompgltl i kel \H-NMR

Et@g1,00 i ncé@ased nofER ure sormobf)n b/ t he—anor phous —
(16@0ppnent . Anbilent condi tijons duri ng| synt hesi s lappear

STTeT iy s WO p007/ 146715 —

Ig. | 00870056 T I Aot 11
EtOH Ambient | Waxysolid | Amorphous | =~ — —
IPA Ambient | Waxy solid Amorphous — —

Acetone ‘Ambient | Waxy solid Amorphous o — —

[0077] Oxalate salts, although precipitated immediately upon addition of oxalic acid to
suspensions of N-hydroxy-3-[4-[[[2-(2-methy1—1H-indol-3-yl)ethyl]amino]methyl]phenyl]-

2E-2-propenamide, were hard to isolate and appear to absorb water during filtration.

EXAMPLE 13

Formation of Phosphate Salt

[0078] About 40-50 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
subsequently added to the suspension. The mixture was stirfed 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.



Formati on of Mesylate Salt [0074] About 40-50 ng of

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

-3-

w@ kgoettkoriy am no] net hyl | phenyl ] - 2E- 2- pr openam deCt/D8m®07/070558
base nonohydrate was suspended in 1nL of a solvent as
listed in Table 11.- A stoichionmetric anount of

met hanesul fonic acid was suB®

suspens

i on.

6

equently added to the
The m xture was stirred at either

Q0C or

Tabl@di ent tenperature (where a clear solution forned,

stirring continued at 4C). Solids were collected by
filtratfi on and|an®hysiesl by GHSEallidiGA| ankdODy % one
sbnsﬁﬁnceST,’MGN Appédtaicd I [AMBIrmIhe FldbmghR! M NG'H-NMR
| are 0 eo el sal
Eté?%rl nI Foroo?/nt:%gﬂeratu E CIEEI sal%/ ‘va sé{&){hbz)-
)(al | i ne, dilsplays a 2-|st egHAm ght | ols@ @nd by
PWOR JOEAnibEnt GoNt akFp any (sol Rl bul appea s tp nave1.s H,
nore than one nol ecul e of |methanesul {onate (mesyl atgpop)
The salft forming reaction |in acétone|afforded
isolation of alwhite powdgr after heating at 6Q (‘4'QQ(HbZ)
dP4pl ayledmbianel|| ent FIER yst gl | Exéellgntoul nmay 7k a | 1.02 (3-4 H,
conposifte of mpre than ong pol gnorphic form (foyns APA)
and B). By NMR| it does ndt contain any sol vent b“ﬁf.OO(Hbz)
alJlJCG.ID lU culigart ir_11ur _© LI(J.II UIIC IIUI .,\Jul
Areppanesti oAl eSAMM AT |saFrcalshtyi ng relagtl on| i rf-00 (Hyz)
ethyl agcetate, |in which rdaction is initlg&t4d at
Aadaent at nen obt al ned, yel T o sh
pov\uI s%(gggﬁgl o% |S%&g gd to E’S affolr%ed
|solat|on of alnew formB,| as ownln FHﬁﬁeSV\D
2007/ 146715 PCT7US2007/ 070558 - 25 - EXAMPLE 12

0030 She R0 0.y ) NP o PR i ana

1sopr()ﬁa}nel Heythi}saiviates |(forink Bls Japd ‘Sﬁyﬂeipezﬁvélyp rapdaac d4d watee only traces
base was susg%nded in 1mL of

of ethanol were detected by NMR, in spite of the large LOD. The material is either
hygroscopic or a hydrate (form Hy) that loses water upon gentle heating and vacuum
conditions (the loss of water measured by TGA is complete in by ~60°C at 10°C/min.). The
salt forming reaction in acetone and ethyl acetate produced the same crystalline and

anhydrous phosphate salt (form A). The stoichiometry is most likely 1:1. The salt displays a

high decomposition temperature.

EXAMPLE 14

Formation of Propionate Salt
[0080] About 40-50 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide free base monohydrate was susperided in
1 mL of a solvent as listed in Table 14. A stoichiometric amount of propionic 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.
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Tabl el 13 [0079] The saltl forftng reacti¥ et hanol

and i sopropyl al cohol gave et hanol and |sopropanol

[00815?%‘5%12 ?Ar}{ﬁﬁ erseaé O%rlg%ﬂ}%ﬁ l[aér}gon?e% th% %ﬁ{%ﬁ&&l F‘rgl: nge (most likely form

ano
‘Hg). Gpasplybalcbiyol MmucemarSIBA solodte bhthelpasrgendtéXlt (fdnﬂl Sa). Based on

terial iIs elther hygr oscopi c or hydrate (form
NMR, thelPAGoutenis-d> -upisisalehevea eght ﬁtj glﬁ (rawfmhwcorresponds to

the lo§§5‘ﬂl‘P§A A0Sad %ﬁ@eﬂtﬁféﬁ Cgfnfg%lﬁ r TH? Qﬁyﬁ?ﬁl&yreg&}%n irt acetone and
conplete in

ethyl acetate produced the same crystalline and unsolvated salt (form A). A weight loss of

6.3-7%, that starts at ~100°C, is due to water (if the salt is a hydrate), propionic acid or a

decomposition product. Upon completion of weight loss (~140°C), the salt decomposes. It

should be pointed out that when the material is dissolved in DMSO for NMR, free propionic

acid and only traces of propionate were detected.

EXAMPLE 15

Formation of Sulfate Salt
[0082] About 40-50 mg of N-hydroxy-3-[4-[[[2-(2-méthyl-1H-indol-3-
yDethyl]amino]methyl]phenyl]-2E-2-propenamide free base monohydrate was suspended in
1 mL of a solvent as listed in Table 15. A sfoichiometric amount of sulfuric acid was |
subsequently added to the suépension. 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.



salt formng reaction in acetone and ethyl acetate
produced the sane crystalline and anhydrous phosphate-

W@ 2000/14d70F m A). The stoichiometry is nost |ikePgT/uSm7/070558
The salt displays a high deconposition tenperature.
EXAMPLE 14 Formation of Propionate Salt [0080] About
40-50 mg of N hydroxy-3-[4:=88f2-(2-methyl -1 Hindol - 3-
yl ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openami de free

Tabldgse nonohydrate was suspended in 1nL of a solvent as-
listed in Table 14, A stoichionetric_anount of
propi oni ¢ aci d| waPhgsibsle quarystallisice ! tTIOODNS, . '

Selvemensii on, °)Ahe Appédiacd'ds andiForid at TglbN6L 60C 'H-NMR

ent| Tenper at ciear, sot m, 1 or
stirring céﬂr)]ti nu%‘éﬁaéovﬁgj&) . a@&ﬁeﬁagt wer (Lalé%g(” ct ggﬂg)(pH, IPA)
filtratlion and|anal yzed by XRPBa TGA| and 1A sone 1.10(3H,
i nstances 1H NMVR WO 2007/ 146715 PCT7US2007/ 070558 '-IPZV+)
- Tabl ¢ 14 [0081] A salt florming reagtion in ethanpy (m,)
dl raga, L1re 1red rrge o c (MopU T1 y TJUITH

: Iso%?’:?b%# al c i prcducg’boﬁm | PA s?a??ate of & e
propi onate sal{ (form SA) |. Based on| NVR: 16he ||PA
content is -0.5. The salt shows a weight |oss of 15%:

10083} gl ot Biyn Britopramd alsahel A IRGaReS i crysiline
salt. RGRE MRiaRE a@ﬁrmébp@giﬁ{o@gﬁv% %%%1())} &ﬁteﬁﬂﬂ%l v?/e I}l%]hotf IPA per .

crystalline and uhsol vated salt rmA
formulayuit.ofn BMSO7 @5 mhhef IRAsis peotenated] OO, salt Somhing reactiert mrethyl

if.the.salt is a drate), propioni¢c acjd Qr.a .
acetataligtdbd Hston G Hbhortt ABY S Groh P (inifh iltian. the
sample VisiBlhbsdrb&l salsturel @&a He Po6Serydthllintp W Atridatcaab mis et

that when the material is dissolved in DVBO for NVR
free propionic acid and only traces of propionate were

detected. EXAMPLE 15 EXAMPLE 16

Formation of Hemi-Succinate Salt
[0084] About 40-50 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3- -
yl)ethyl]Jamino]methyl]phenyl]-2E-2-propenamide free base monohydrate was suspended in
1 mL of a solvent as listed in Table 16. A stoichiometric amount of succinic 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.



Formation of Sulfate Salt [0082] About 40-50 ng of
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[0085] Four distinctly different hemi-succinate salts were isolated: a monohydrate (form A) |
(ethanol at ambient), a hemi-solvate of isopropanol (form Sa) (isopropyl alcohol), and two
unsolvated forms A and B. Form A displays higher crystallinity, minimal weight loss up to
200°C, and higher decomposition temperature. In addition, it could be synthesized

reproducibly, as demonstrated in ethanol and ethanol and water at 60°C.



-Table 16 [0085] Four distinctly different
hem -succi nate salts were isol ated: a nonohydrate
w@ bormeX)s (et hanol at anbient), a hem -sol vat eP@F/US2007/070558
i sopropanol (form SA) (isopropyl alcohol), and two
unsol vated forns A and B. Form A di spl ays hi gher
crystallinity, mninml wei gﬁQ'I 0ss up to 200C, and
hi gher deconposition tenmperature. In addition, it
coul d be synthesized rgpgaayeipliy. as denonstrated in
et hanol and et hanol and water at 60C WO 2007/ 146715

oni -Tartar at e ST REBSEHAET ARSI (7"
008el S D & RUBA S RERTIA oD ?%%ﬂéﬁglrﬁ de free

yl)ethpla]smlmmemqud@l]vmzqmmmeﬁ frae bbaé_moﬁo}aydmé waBtuspénded in
[isted in A stoichionetric amount of :
1 mL péatsglwmt aaéllswdmg a'éla B4eduBpichipmstiiramauat phartaric acid was

subseéﬁ%ﬂ?%ﬁh?cf‘to tg{ggt% %ﬁeﬁ(w erﬁ@ﬁlx% Wa$ gtu?% u?t' eﬁtﬂ@xr 6(ﬁeogaﬂ{blent

wher e ear ion f

temperhtufe G\ﬂ@r@@ﬂ%dtﬂk@ﬁﬁmﬁ%ﬂl@d stﬁﬁhg dentiie@ atMd)e SoREs Wre collected
filtration and anal yzed XRPD, TGA and.in sone :

by filiratiancand swalyepNRRXRP rT@Pi anct ooewe inyiencsa H-NMRai ng
reaction of the free base with tartaric acid required
TablhEating to el evated tenperatures. A highly-

erystabHnae—anhydreus—salht—that—dee 3nposeu abeve—200€
was isol ated a$ aPhesiFak arl(Grystallinigyi| wlsOPafel e al
Selyemt A | FE: 36 B| wAppéaranee ¢d amdcdéorin | sdpecopwle a) coWbNMR
Et@Hd-Iz‘@ﬂt erRT3$ 660OFRPeb SAM HouBReeighty $1m I@s in 3.86 (1H,
(sbbspture withlA gigmfigqant difference re seeﬁnlafg,te)
Its RPD pattenn. WO 2007/ 146715 PCT7US2007/07055 5’5
1 - EXAMPLE 18 3 95 (Hez)
EtOH:H,0O 60 SAM to FFP Excellent - -
(1:0.025) | A
EtOH:H,0 60 SAM to FFP ‘Excellent 0.5 _ 3.86 (1H,
(1:0.05) ' , ‘ A 207.6 tartarate)
- 3.95 (Hyy)
EtOH 60 SAM to FFP Excellent — —
A .
- IPA:H,0 60 SAM to FFP Good 1.9and 3.4 3.90 (1H,
(1:0.05 - B > 160 °C  tartarate)
| - 3.96 (Hpy)

[0087] 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 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.



Formati on of Anhydrous DL-Lactate Salt [0088]
- DL-lactic acid (4.0g, 85% solution in water,
weonraspendi ng to 3.4 g pure DL-lactic acid) iBCOUbWDBE0558
with water (27.2g), and the solution is heated to 90C
(i nner tenperature) for 15 hours. The solution is
all owed to cool down to ro‘oﬂl‘terrperature and i s used
as lactic acid solution for the foll ow ng salt.

formati on step. [0089] EXAMPLE 18

N- hydroxy-3-[4-[[[ 2- (2-TmethyT -TH i ndol - 3y|)et’hy‘|]arrin
o] met hyl ] phe form HA
(10.0 g) is p ace%fﬁmz(’f&él%gﬁggirelég{:tgﬁo I ask with

h |
om0 E 5 T S Sk 4t
acid) isQllim&ﬂairltH ﬁhtelf\(mm,gi)l, ahd the suliittsm is hbatedDlo- 9(HCJt(irﬁ1eﬂtEmj>erature) for

olution iis added to this suspension during g
15 hows. gbesolpiin WgﬂlPWéd SER! AN & raoRbtemperageap iscd as factic acid

Fdta, %B‘?ﬁh% QRiponverted into a sol ution.
Sqlutl(?'ﬁ 3 ttcfgfatﬂlogv%%ﬁn S rfe sed with denineralized water
(9.1 g), and the solution is stirred at 65C for an

[0089]&(Nj—hydmxﬁ-l3 [SE[[[ﬂl-(riutlahyl MHentkIH3uylb®hyl]amln@]meelwlhﬂ)mll -3E-2-

| prope45C él fog ?02:81[(3%1? %H{ @é)nlétp?ﬁ;fe& grr%gke% reac(tlon 2%k with

mecham&@ ktirfery Iﬁeeﬁlhyﬂah@é@ WaknEt 0%l g) phariéd | mdEhesRpaRenarheged to

DL- | actate nonohydrate) are added at this tenperature.
65°C mneersqu@ntsxrq) rwithin 8,6 glimgesd olfre Pb-1a3ic agidsoluiostis added to this

suspersl%%n %nn dBCH rtnin%te%l ea tdne SHP.Ign%@l& ala lt%Dr oL %rlﬁ‘f ll‘%?lﬁ a;.“aes,o ution, the

nisre- for

suspeﬁdiblﬁcdrﬁfﬁﬁed Aitdls €olatich. i Phecadditivoh funed 3Grindet Rvith dlenhﬁerahzed water
additional stirri n% for 3. hours at 33C
P

©.1 gp,raaéralaqsq lationgs stiretptiy ¢ o anaddiionalamyngiest |ThFéPI“E‘8‘Ré9 cooled
downt§ (532 088y dblr IR B8 BB S i X Iy b 412 (# ety
1H- indnlhwl)etlhyl]ammo]methyl]phenyl] -2E-2-propenamide DL- lactate monohydrate) are
d Lz3=yl)eth '
addecly 0 PRy /THE SB0siE (5 ORlerh gt =7 e b 6 <Lifed Rife

- additiBni NV Hoatsl dt Bfs RiGREkbre. TRE sipeAYISH isire-hestedtd 672C, Et‘il‘réchﬁ&r :
nmonohydrate salt (formHA) in HPLC and in 1H NMR.  XRPD

1 hour picthisaeraperatyee #dds epeled tf 33 Revighiny drogt.eAfter additional stirring for
3 hours at 33°C, the product i is isolated by filtration, and the filter cake is washed with

demineralized water (2 x 20 g) The wet ﬁlter-cake is dried in vacuo at 50°C to obtaln the
anhydrous N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-
propenamide DL-lactate salt as a crystalline product. The product is identical to the
monohydrate salt (form Ha) in HPLC and in 'H-NMR. XRPD indicated the presence of the -
anhydrate form. | i

[0090] In additional salt formation experiments carried out according to the procedure
described above, the product solution was filtered at 65°C before cooling to 45°C, seeding

and crystallization. In all cases, form A (anhydrate form) was obtained as product.



[0090] In additional salt formation experinments

carried out according to the procedure described
w@bwve467the product solution was filtered at 6BXX/D8I007/€70558

cooling to 45C, seeding and crystallization. In all '

cases,  form A (anhydrate fo was obt ai ned as

product . WO 2007/ 146715 -PCT7¥52007/ 070558 - 32 -

EXAMPLE 19 Formation of Anhydrous DL-Lactate Salt

[0091] DL-lactic acid (ExSMPIBEY®sol ution in water,

cor r espondi ng to 1.7 g pure DC-Tactic acid) is diluted

wi th water (1gofngton gl ?i@roﬁ@bﬂ-m&aké%il?at ed to

900C (i nner tenperature hour s e sol ution

0913, PHE) 0650, 0y S T SFRAE A 9 i

acid) fsahlllmidl with shep (136089 ﬁﬂld the solutlon is heated to 90°C (1nner temperature) for

15 by P RHE s PO Gp A e e FBas %P%?aﬂ&rlactw

acid s()ﬁmgn %r théfd?io%ﬂgsdltnfoﬁnéudhes@ d reaction flask with

mechani cal stirrer. De-mneralized water (54.85 @) is
0052f 48RP L R SERER P e By 252
propeaarhidieifree base, Bdohe M At(6.0t d)iis placsiiarasi-neckedd rdantorBlask wit es
mechﬁﬁcﬁ %tclzrrers%e qm?rrle)glsz%ld Swa?erre(Sl? gg Zgis(aaaec? arsléI Sh%esrt]lgﬂe%rs]logfls l?eated to
48°C ]nﬁrrééﬁérﬁfs&a&r{%%ﬂlﬁ 30 ohntied. ke bﬁlh&fé%l@sd&t}o%tlb){adea% fhis

| phe E-2- propenam de |'actate sal
suspeasiony duratge3 § mirmtes, at |4&°(C1 S&dg;ryﬂ’talmneeudgiech@d asuspzenmmg of 5 mg

Nohy el el e Bl 2od o eyt k7e 2

propefhrhidie DI tackitd$HIE EnhydRde Fdith Aumﬁmg Bfwhr)Hntstiftthefi9 Eontinued
an _additional 2.5 Hours at thjs tenperature. Then the

for 2 @@W&h@ﬂé 2§ 48°Co oThedepRAAtI LIS IS PtOR G (mnprdamperagise) within
. t . :
30 mlﬁgfgl and the e{ a‘ﬁﬁ&ﬁ{&ﬂlﬁg Stﬁjq%f foE g%%ﬁgﬁﬁzﬁﬁsﬁqﬁf z{tgﬁlg?&nperature. Then

the tefupkiatiat iscsvoledrddwinte 48PC tvmhm:a keurs sandasitrére 1\Mcb1litmued at this

de- mi peral j zed r (2 ).. T t.er
tempergugt ioga P Goali> Gouhs The Prdiris Solas Pl a%u%ﬁkhe filter
cake NWRKREO¥Mh de-nfindrbliZd(Wadmbhylo HiHTHedRk filter-cake is dried in vacuo at
45-50°C-to obtain anhydrous N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-

yhethyljJamino]methyl]phenyl]-2E-2-propenamide DL-lactate salt (form A) as a crystalhne

product. Melting point and decomposmon take place together at 183.3°C.

EXAMPLE 20

Conversion of DL-Lactate Salt Monohydrate to DL-Lactate Salt Anhydrate

[0093] DL-lactic acid (0.59 g, 85% solution in water, corresponding to 0.5 g pure DL-lactic
acid) is diluted with water (4.1g), and the solution is heated to 90°C (inner 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.

[0094] 10 g of N-hydroxy-3 -[4-[[[2-(2;methyl— 1H-indol-3-yl)ethyl]Jamino]methyl]}phenyl]-

. 2E-2-propenamide DL-lactate salt monohydrate is placed in a 4-necked reaction flask. Water



yl) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de
- DL-lactate salt (formA) as a crystalline product.
woRdTitg1Ppoi nt and deconposition take pl ace t OPEL/H800H070558
183. 30C. EXAMPLE 20 Conversion of DL-Lactate Salt
Monohydrate to DL-Lactate Salt Anhydrate [0093]
DL-lactic acid (0.59 g, 85%%vlution in water,
corresponding to 0.5 g pure DL-lactic acid) is diluted

(110.9%)i8 a@dC ol iofel BY ’théailﬁhtﬁchﬁoﬁﬁé kiRl §olhﬁaﬁ ethd KR Funnel of

(T'’nner tenperatufe) for 15 hours. The solution is
the lac;ticl agideid rinsedcwish vatemgl 1.65 gh ohhet suspamsianis keatgddtoi82°C mder

tempefag\;rﬁ,if Qﬂ%algt%églu%?)ggg‘h? s lgt?éxl %Psgrrec? korq\gn Mutes a% 82°C and is hot

filterelikt Ahothir Radifbm fldsk 1o SbthmtdWear sbhutibsloThStewperinity id @l down
o 50°I$]ormt hyl ] phenyl ] - 2E- 2- propenami de DL-|actate salt

aarthsegdl atystalsarp laddasd(as f sespansiert plelp medthydraxy-Bd4u[[2-(2-

e AT SRR e s

anhydadte CorfQ inl0, S@bf widier). atihk tengpraturs fetooddd ddwn oaB3PCandetirting is
rinsed with water (15.65 g). Thes penS|on|s
contlm@%f%&ntaéd@@eal(wrhwrs %téhlﬁ et (Ihe dpfmgdsugpension is heated

again gcp PeS"C eﬁ%qe?%lb#? i e t§5 ﬁﬁﬂlﬁése&hrféarat %§°('frfd}qt1§§1r Qﬁd cooled

I'nt'o anot reaction flask to
down mdoBbﬁwaahml lelaxrurs diftet st(mng h33°Cefiopen additienal § houw) the product is

lsolatgcﬁgypg&@f 20 Gigd e ﬁtgﬁ% Sig)%{gﬁ@%{&m??v‘[%%? 4F8). ®he product s dried

in vacBahyt°d tH‘dbﬁﬁl@ l:rygta}‘lin)e dr])@sfmfl@hf@(tyhypﬂ H[E’-(B‘hﬂethg'ﬁlﬂ idol-3-
ropenam de | actate sa éﬁgr ate torm 1In

-9 g

yl)ethml‘]mwénythyﬂmnvﬂﬁelmqneéamsie lasthteisali feren éiaoc and

stirring is continued for an additional 19 hours at
this tenperature. The formed suspension is heated

again to 65C (inner tedXAMBEERIW thin 45 minutes,
stirred at 650C for 1 hour and cool ed down to 33C

wi t hi n 1 hour Fordhation ef AnhydrgusaDL3B8&GatedSalen
additional 3 hours, the product is isolated by
[0095] iDL -1stic @bid (8J0dz, 85% soditiohiih txater cavt@spendnistb &®B gptife DL-lactic

..water (50.9). The product is dried in vacu SA0C to
acid) gy gulwefiwtgtvgﬁwr (A& grApdribu ol lian washept t?§ Taé (ipnqrjemperature)
for 15 Kt YT he doliitioddRs-aflowed to cool down to room temperature and was used as

lactic acid solution for the following salt formation step.

[0096] N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl]amino]methyl}phenyl]-2E-2-
propenamide free base, Form Hp (20 g) is placed in a 1 L glass reactor, and ethanol/water
(209.4 g of a 1:1 w/w mixture) is added. The light yellow suspension is heated to 60°C (inner
température) within 30 minutes, and the lactic acid solution is added during 30 minutes at this
temperature. The addition funnel is rinsed with water (10 g). The solution is cooled tov‘38°C
within 2 hours, and seed crystals (20 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3¥
yDethyl]amino]methyl]phenyl}-2E-2-propenamide DL-lactate salt, anhydrate form) are added
at 38°C. After stirring at 38°C for an additional 2 hours, the mixture 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 from 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



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

DL-lactate salt (formA). EXAMPLE 21 Fornmation of
wo\ndwdscous DL- Lactate Salt [0095] DL-1actic acbdr/{82007/070558

g, 85%solution in water, corresponding to 6.8 g pure ’

DL-lactic acid) was- dlluted with water (54.4 g), and

the solution was heated to ¥ocC (i nner tenperature)

for 15 hours. The solution was allowed to cool down to

water r(@mog)% ARE Hﬁtﬁ#bdh& Rdirk@sn Yaa® Aast@ed malﬁegﬁtametadhs»amus
e followng salt formation ste

-hydmxwaf[év[msg{metpylfmﬁwtsﬂyﬁhﬂlmlmmeﬂ%ﬂ}?wwhw Pani n
pmpe?%ﬂn%ﬁgﬂblﬁpﬁ? yaé‘]a(fo E- &) 1pr openani de free base, Form HA

L gl ass reactor, and
-ethanol /water (209.4 g of a 1:1 ww m xture) is added.

The Iight yell ow suspemlge‘;ﬁgat ed to 600C (i nner
tenperature) within 30 nd the |l actic acid
solution is added r|n utes at this

ipraf g

tenperature. The a jumLati nsed with water
The sol ution |s cool ed to 38C within 2 hours

[0097&3&@%@@ n@g(yfslﬂ-zhygroe(g@ WgllB(2- methyl 1H-indol-3-

yl)eth?ﬂ?ﬁﬁ?{@x?ﬂ%thﬁ‘lﬂhﬁk‘]n [%3- -%r 'il de EEe }J}gér)%lgg%lgm zgee was suspended in

1 mL Of metichek eA s‘@idmom:ﬂhy dmatua dfeompmmmd«umamubmcnﬂy addedto

After stirri n&rat 38C for _an _ additi onal E‘ﬁ ours, the
the sugpsasiane Tihe neigBrrewaggitFed:as SQ%FC (need plegr s9titon formgs), stirging

contlrﬂee%f) g%)ehds %n cil?q%gel(}: gt% ! om%@y?e&%(ﬁé}%GA The

sodiuf0salt.of ThEycﬁU )Osgﬁl[ﬂﬂ (lZSnéthylrllEE—ﬁh(foD-B yarttaddtins}methy? phenyl]-2E-
hours at 2C, an product is isolated by
2-propanamid Waisolise aneyoHpY hughlx BXErosce PiscReelgr W hislyghsorbed moisture
6715 PCT7US2007/ 070558 - 34 - water (2 x 3Qg),
durln%ﬁ&?%ﬂ%é product is dried in vacuo at 45C to obtain
crystal I i ne anhydrous

N no e | bE 7 ERAMb v et e

(form A). EXAVPLE gg ation of Potassium Salt -
[0098] About 50 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yDethyl]Jamino]methyl]phenyl]-2E-2-propenamide free base monohydrate was suspended in.
1 mL of methanol. A stoichiometric amount of potassium 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 T'GA.V The
potassium salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-
2E-2-propenamide was isolated as a yellow highly hygroscopic powder, which absorbed

moisture during filtration.

EXAMPLE 24

Formation of Calcium Salt

[0099] About 50 mg of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-
yl)ethyl]lamino]methyl]phenyl]-2E-2-propenamide free base monohydrate was suspended in



Formation of Sodium Salt [0097] About 50 ng of
N- hydroxy-3-[4-[[[2-(2-nmet hyl -1 Hi ndol - 3-
wQ kgoettksriy am no] net hyl | phenyl ] - 2E- 2- pr openam deCt/D8m®07/070558

base nonohydrate was suspended in 1nL of nethanol. A

stoi chionetric amount of sodi um hydroxi de was

subsequently added to the 's%%‘pen& on. The mxture was
stirred at 500C. Once a clear solution forned,

1 mL 8t mefhai§l. 20RbicRioRtbtdd aftbunt 3Pkbdem W?Elﬁ)x%ﬂ Jv%%xﬁ@edﬂh‘ntly added to

filtration and anal yzed by XRPD and TGA. The sodi um
the susrazlnslon The mixture was stirred at 50°C. Once a clear solution formed, a

stoichfARAT R iR GHsT: SehioBaE i e b0 n e dibleqrespion of

yellowiSh bW, B oliak Weby/ @11R&c @ By, Fil AR aw&lZEéa BWPSRPDEMI TGA. The
nmoi sture duri n% filtration. EXAMPLE 23 Fornmati on  of
¥

calcmnowéisﬁ%hv@an [Beldi3t(2Ahetbyl- Bd-imdpl-3fyDethylJamino]methyl]phenyl]-

262 ProP Y le 6 s By st eaium s of Newerony-3-
[4- [[[b@meﬂ@m-qWﬁﬁal—?-y%ﬁlyﬁmﬁ@maﬂyl]phehzlj -XH-2-pedpeanalde aAd could be

stoi chj onetric anmount of potassi um hydroxi de was

readily igodateflient | y added to the suspension. The mi xture was

' stirred at 500C.. Once a clear solution fornmed,
stirring continued at 4C. Solids were coll ect ed by
filtration and anal yzedEXAMBIHN28nd TGA. The potassi um
salt of N-hydroxy-3 -[4-[[[2-(2-methyl- 1Hindol-3
-yl)ethyl] anino] ndidrpdtismerf\dihc SalRE- 2- pr openani de
was isolated as a yellow highly hygroscopi c powder,

[00100hiAtouabE orglud IN-trpdrek 3 € 4€[({2H@gnéthy It Yidindwd-3- EXAMPLE 24

vyl)ethp(ﬁr mat gthglﬁﬂl%%l[yﬁ[w?al ; %8}%%%}4 ébggegqtnos ygpatg t»vas suspended in

1 mL )Sf )n%iﬂ&}ibﬂ ARG ¢ ARbERYE ]sodfﬁﬁnﬂn\z}%ﬁfd%i’&er‘@ﬁg fBsdqueftly added to
base nonohydrate was suspended in 2007/ 146715

the suRiEHzi0BS2 JhE Mix@BSBas stirred at 50°C. Once a clear solution formed, a
stoichiometric amount of zinc sulfate was added causing an immediate precipitation of
yellowish solid. Solids were collected by filtration and analyzed by XRPD and TGA. The
 zinc salt of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl]Jamino]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]amino}]methyl]phenyl]-2E-2-prop'enamide and could be readily

isolated.

EXAMPLE 26
Formation of Hydrochloride Salt

[00101] 3.67 g (10 mmol) of the free base monohydrate (N-hydroxy-3-[4-{[[2-(2-methyl-1H-
indol-3-yl)ethyl]Jamino Jmethyl]phenyl]-2E-2-propenamide) and 40 mL of absolute ethanol
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 7.5 mL of 2 M HCI (15 mmol, 50%
excess), affording a clear solution. 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 minutes, and the white solid was recovered by filtration. It was washed



- 35 - 1nL of nethanol. A stoichionetric anmount of

sodi um hydr oxi de was subsequently added to the
wGeeepensidn. The m xture was stirred at 500C. EXVESH07/070558

clear solution forned, a stoichionetric anount of

cal ci um di chl ori de was addeg causi ng an i mredi at e

precipitation of yellow sh Qlid. Solids were

collected by filtration and anal yzed by XRPD and TGA

once Wimecaalemaum 6l L)yadndNried @Fexigh8 unde# vacuum to yield 3.72 g of the
t hyl - 1H i ndal - 3- vyl iet h%ql] am no] nmet hyl ] pheny

chlorlj[le saltzqf &hﬁéwﬁﬁaﬁﬂrkﬂh? Regethyk SH o%ﬁ%hﬂ]&rwaﬁ]r%qﬁbyllphenyll
. It of N-hyd 3-
282G %Wﬂiil "I+ i ndol - 3yl S et hyl ] ari no] et hyl ] phe

and be, r.eadi I | s0l At d.
(o010 Jabpmee e ATA R Sefl 8 el 0GB o, BRI g
equim@lar Aoyt @fsrdedlydellif dL2oréadeMabF0%| hilsaH @mation via protonation of
yl ) et hyl ] am no] net hyl ] phenyl ] - 2E—2&o penani de free
the mefh¥lel ypayrlding dess n@wﬁérrﬁyéa when Hil ippseddn fasgoexcess.
i0
Reactg)tngs'wg%ul égt%te{/ddgz d%glw%d llﬁ!ntf%1 eﬁgﬁés%ﬁgﬁél%’%% géﬁl’lﬁ ﬁlo\PB lorlde salt asa
produst iIn laéditlah IﬁMK‘daté);iﬁﬂv 2o chifigforaay of therprcf)tonsnm:the &ucmlty of the
st.oi C |c ampunt of zinpc sulfate was added : -
ring, aédb%’f’ ?’HFQH‘? YRODIFROPHIMat j on of yel | owi sh sol i d.
Sol i ds vvere collected by filtration and anal yzed by
XRPD and TGA. The zinc salt of
N-hydr oxy- 3- [ 4- [ [[ 2- (2 ERAMBLE 27; ndol - 3- yl)ethyl]amin
o] net hyl ] phenyl ] - 2E- 2- propenam de was | ess
hygroscopi ¢ than Formatien efh-diarpates¥iltm sal t  of
N-hydroxy-3-[4-[[][ 2-
[00108 3¢t gi0-rhuiol) o Be- Beoytiape triopblyabvate G rhydiny} e Hj3-[2-aiethyl-1H-

indol g@%ﬁ%ﬁéﬂ angﬁlyg}yﬁgrgfiﬂ%lg-ﬁrégg%énﬁde) %&ll % mct otE>l<>A Mp%e ethanol

were charged in a 250 mL 3-neck flask equipped with a magnetic stirrer and an addition

funnel. The mixture was heated to 60°C, and to the hot suspension were added dropwise
0.83 g (5.5 mmol, 10% excess) of L-tartaric acid dissolved in 15 mL absolute ethanol.
Initially, large yellow agglomerates formed that prevented adequate stiﬁ‘ing, but overtime
these were converted to free flowing and stirrable yellow powder. Stirring continued at 60°C
for 2 hours. The mixture was subsequently cooled to room temperature and placed in an ice
bath for approximately 30 minutes. The yellow powder was recovered by filtration and
washed once by cold absolute ethanol (10 mL). It was dried overnight under vacuum to yield
4.1 g of the L-tartarate (hemi-tartarate) salt of N-hydroxy-3-[4-[[[2-(2-methy141H-indbl-3- |
yl)ethyl]amino]methyl]phenyl] -2E-2-propenamide (96.6%).

EXAMPLE 28

Formation of DL-Lactate Monohydrate Salt

[00104] 3.67g (10 mmol) of the free base monohydrate, form Ha (N-hydroxy-3-[4-f[[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 were added dropwise 10 mL of 1 M lactic acid in water



[00101] 3.67 g (10 nmmol ) of the free base nonohydrate
(N-hydroxy-3-[4-[[[2-(2-nnmet hyl -1 Hi ndol -

w2007 et7ny | ] am no] et hyl ] phenyl ] - 2E- 2- pr openanPGEYSENT070558
40 nL of absol ute ethanol were charged in a 250 nL
3-neck flask equipped wth ? magnetic stirrer and an
addition funnel. To the stt¢fed suspensi on were added
dropwise 7.5 nL of 2 M HO (15 nmol, 50% excess),

(10 mafdlPdisionedan Q0 @Al a&@dre! AFSrdin®d Meetr%oﬁlﬁbh d Sﬁfrﬁf‘g‘ d%hflﬁ\ie%cht

out- within 10 m nutes, ‘and stirring continued
ambicafrndmwhite solithpraeigitated aul afier hmpgmamlﬁ lrhom uTlee ma@ure was

e t 0X]
coolef e biARg e B dn B0 BB B, "Bl SAB Bl rEfered by
ﬁltratimsanﬂla@dsbdi/@ca ca &A@Zéb%rﬁ@' 3 Hﬁ%o@ﬁ\hﬁbﬁﬁb&‘ﬁuent%ﬁdnedmﬁa
w t h col d et hanol and dried overn

vacuus i IR0 F e DI rotgiesmonehy et ot QRN SHIR-(AT12-(2-methyl-
1H- mh?’ ?’PF%&](]%“‘“O ?%yﬁhyli‘ﬁfenﬁlc] AE-PIRenamide 80200 et hyl | ph

enyl] - 2E-2-propenam de (96. 2% [00102] It should be

noted that HO was use to i nprove the
yi el d, although equi m?%%nﬁéé afforded yi el ds of

greater than 80% sal.t f a prot onati on of
the methyl - 1Hi ndoPogm?*’o?Pﬁéf{m occur even when

00105 3 bGme Hrecs rvnahidie kﬁﬂv Fowot-at -meﬂlyl IH-
1ndo133a}LI?etl%fl}aﬁuﬁ’é]%@t’rﬁll}phéﬂyl]aﬂ@ﬂﬁreﬁena%)%H 35 $hOo¥E &ﬁyl arc]:etate were

of 'the protons in the vicinity of
charged inga 2Hbsmit3- mnhl fthsk aqu ppraipwitin e theghamicad stitrerreardiapraddition funnel.

To th%D%A rﬁﬁf‘ Z%E)g;wn%% g(?ﬁ[]eld éféo%vgg a{)ﬁgrﬁ#ﬁglé)sal : 1)[ Olqgine%hﬁgnic acid
dlssolﬁlbﬂ 20 &K Yof2tHyt addtdte,- a(fﬁ)'rdﬁﬁg B¥tirrablElsipehsion of a free flowin § yellow

yl ) et hyl ] am no] ne %phenyl ] - 2E- 2- pr openani de)
powdst@ ?h_e ety 35 hﬁﬁéﬁblq"%)n |andkept thergoyeaight a@dzisonathat time the

yellmg 8@%‘35‘ Joh?%ﬁer?:tﬁ %' \Qﬂ?edsr%wg{ mléel S%%ﬁea a d&%oléag% é@&g t%ﬂ?erature

and thehehiteodolid wegs eaivered by rdtratitdhe dt daopuasied 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-methyl-1H-indol-3-yl)ethylJamino]methyl}phenyl}-2E-2-propenamide (98.3%).

[00106] It is noted that the initially formed yellow powder is a polymorph 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 yellow‘ powder converts to a white crystalline solid that contains the equifnolar amount of
the methane sulfonic acid. This salt is non-hygroscopic. It is also advised that addition of thé
methane sulfonic acid is done at ambient temperature and the temperature increased |
afterwards. It was observed that addition at higher temperature afforded the immediate

precipitation of the salt as a soft and gummy material.



0.83 g (5.5 mol, 10% excess) of L-tartaric acid
di ssolved in 15 nL absolute ethanol. Initially, large

wQ@ edoro¥e7ag)gl onerates formed that prevented adePCEUS2007/070558
stirring, but overtine these were converted to free
flowi ng and stirrable yellogépowder. Stirring '
conti nued at 60C for 2 hour The m xture was
subsequent|ly cool ed to roomtenperature and placed in
an ice bath for approxirmeASBLEB3on nutes. The yell ow
powder was recovered by filtratron and washed once by

col d absolute et ha%‘rn&&@n%‘fb’[albite%& dri ed overni ght
under vacuumto yield 4.1 g of the L-tartarate

[0010&[‘ ﬁy@cﬂ %Q;)th?h%? 11%21*:% e e monphydrate (N hydgoxy-3-[4-{[[2-2-methyl- 1H-

indol- ﬁLgl}ktH}'j{]ahmM]m}hyda]phmy]lpzﬁJQyprbp&Efrﬁdqj rangh @6 anfi deacetone were
69 8 _For mat f DL-Lact

chargésgw(ﬂqﬁﬂla%%egk%aﬁsea@ﬁq '@Qggm ?t}r?%rfanfiﬁe agdigign funnel.

The nﬁﬁt%?e RRMRYEri8useC féi’xﬁf{b hlé l(o%'fs&k‘{a@ﬁs%i/w@re[aﬁdéd &rb?w(s% 1.16 g
hyl -1 H 1 ndol -3-yI) et hyl ] am no] net hyl | phenyl | - 2E- 2-

(10 mnmb)ecvfamldle)acralnﬁsswﬁ/ed |11L25)fn1a@@t0@ne Alsboughctha addition was slow the
250..n . 3- k flas Lpped with a netic sti

salt pigied S it G TP o R Rhgrpiehta

45°C antdl@ghintl tBavime thtQold coivedthll tag ivhize ﬂ@é-ﬂowmg/\ﬁév&[e\“ol“he mixture
2007/ 146715 PCT7US2007/ 070558 - 37 - (10 mmo

was cgpled g} pemm tpm.p‘g@.tlﬁg apg plagdtein apfigcobath fy aapl@p(gagt%ly 30 minutes. The -
white %81@ a§ f&co%ré% f)ir ﬁgra%%ﬁ,t \k’%ﬁ%&i ofide Gy k&ﬁtacfigﬁie (31 SVmU ?JIH!] dried
Sol1 atead ou 1ne

precipiie appr oxi nate
overnrg'hx tidee va@sinc ooyield 4.21 @nf the endbaitdrsabtrof N}hydxbgy!sf- [éF[[[&F(Z-methyl-

1Hinapy- 5B 1 e b 2 PRTEBRTI ST ( 15 ).

was subsequently dried under vacuumto yield 3.94

[00108} It ig @otgd thea@tra@ré pisfeighlecdekicat torpynthgsis is 2-propanol. During

r
optim S NNt irprohseree] BRe My dlendn e desd S aniete
polyn(d%ﬁh 28h.a IEXMhEp&s%d%aenmtnanme ()lfl 8[‘%@ taulé b&idolated from

2-propanol as a yellow powder.

EXAMPLE 31
Formation of Anhydrous L-(+)-Lactate Salt

[00109] N-hydrdxy-3-[4-[[[2-(2-methyl- 1H-indol-3-yl)ethyl] amino]rﬁethyl]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-methy]-1H-
indol-3-yl)ethyl]Jamino ]Jmethyl]phenyl}-2E-2-propenamide L-(+)-lactate salt, anhydrate' form.
Melting point and decomposition take place together at 184.7°C. The XRPD pattern is as
shown in Figure 3D (26 =9.9, 11.4, 13.8, 18.1, 18.5, 19.7, 20.2, 21.6, 25.2, 29.9).



[00105] 3.67 g (10 mmol ) of the free base nonohydrate
- (N-hydroxy-3-[4-[[[2-(2-nethyl -1H ndol -

wW@2007)et7ny | ] am no] et hyl ] phenyl ] - 2E- 2- pr openanP@BYS2NT070558
.75 nmL of ethyl acetate were charged in a 250 niL 3-neck
flask equi pped with a nmechanical stirrer and an
addi tion funnel. To the stit?ed suspensi on were added
dropwi se 0.65 nL (10 mmol) of nmethane sul fonic acid
di ssolved in 20 nL of gqixxMpceBate, affording a-
stirrabl e suspension of a tree tTow ng yell ow powder.

The m xture a‘i@?gﬁﬁ% &f A:]n(f?fap&sqﬂ-‘a ) ‘Leﬂ:hrtle e

over ni ght, uring t e yel | ow powder

oo RYELASA AL oS AR BR EOE 2

propehymide lffee dhse020.0l g) wisrented lvdth lbr(e)elamd drid (4.8 geddeyiding to the

proce{hrgrigecbgh iy GAmiind9 o edihin Sl Nyl BRI ethyi- 18-
indol-3: e)[lfétl{y[l%.&léc%pr B gﬂ%}hex{y}g DR qgéroﬁerﬁéhl)i%etol? gl@%@%ﬁﬁ%ﬂﬂé’/hﬂa& form.
Meltlmg1m1nt dd denompoadlﬂlgn tabe piade gogbtlhen/\atpi@%dé@ iTe XIW:D patterpls as

showin il Gt £o e e s d T 5 o BBt 2l A 20

result thls solid is very highly hygroscoplc Upon
00 d

- ptate.? Malea.te\ ﬁesvlate and

A>3

SO|Id that contalns theTgﬂgmg@%ﬁg mount of the
nethane sulfonic acid. This salt is non-hygroscopic.

is also advi sed that additi on of the nethane
[001 léh |Fop pach of sheifresbagserrhleridesalhi rapleate satp anesylateesalirand tartarate salts

of N B S PR Db o P el g BRI B 22
propeRérfiidePa h@hbﬁ'ﬁ)f@fudld@ ®ve$ﬁbdnd&6ted, eaddy ﬁﬂﬂ:t@‘ﬂmia/elemental

mat eri al,. WO 2007/ 146715, PCT7US2007/ 070558 -
compesigistoichiomel yrptTith msttingrlgeemepsition prantopH 0§ sgfyragpd solution,

olubélﬁl\f ograovgnftgﬁ [hP%lg)g (%?C?T@‘t Eallﬂ Bgﬁthg&[? dissolution and stability.

: 3-yl )et hyl ] am no] et hyl ] phenyl ] - 2E- 2- propenamni de) and
[0100F HRLC ofethaset one wer e :

Instrument: Agilent 1100
Column: Zorbax SB-C18 (3.5um), 150mm L x 3.0mm ID
Mobile phase: (A) 0.1% trifluoroacetic acid in water (v/v)

(B) 0.1% trifluoroacetic acid in acetonitrile (v/v)
Flow rate: 0.8 mL/min.

" Column tefnp: 50°C

Gradient:
Time % A % B
0.00 97.0 3.0
2.00 970 3.0
15.00 77.0 23.0
25.00 55.0 . 45.0
27.00 55.0 45.0
27.01 97.0 3.0

35.00 97.0 3.0




charged in a 250 nL 3-neck flask equi pped with a

mechani cal stirrer and an addition funnel. The m xture
woeehedied to 450C, and to the hot suspensi onPEBUS2007/070558

added dropwise 1.16 g (10 mmol) of nmleic acid

di ssolved in 25 nL acetone. t hough the addition was

slow, the salt precipitated™out as a soft gummy solid

hi ndering stirring. Stirring continued overnight at
InféefioRRElugher isng. that time the solid converted to a

white free-flowi ng powder. The m xture was cooled to
Ma%lﬁjqc@ﬁ'perdtlt&e and placed in an ice bath for
DeRBidni mat elpyy goput es. The white solid was

recovered by filtration, washed once with cold acetone
Sqmple wolyentandMethaned over ni ght under vacuumto yield

4.21 g of the naleate salt of ,

[0101I}\I-1hl} daroplygs Ble{e@r{:lﬁa{r@i/diiutnétdw¢dnlelentration of 0.2 mg/mL in methanol prior

andi 5 B P 01 51T Preperelaal el Rteehoaiors rErCRERErence

stmd&ﬁ'ﬁﬁéi&eﬁlﬂfstﬁmaﬁdfﬁﬁbﬁubﬁ agalpsigpanol . During
opti m zation, however, it was observed that, in

addition to the desired form another pol ym)rph with a
[0102] Jf- % dmplasit i on tenperature ( 118.9C) could be

rsotatedfron 2= propar as | yetrtow powder—EXAMPLE

%-‘11 For mat i pn Anhyd ﬁ%s +)-Lactate Salt [00109]

By oy y - R- (min) [ (wﬁmhv -1 i ndoPrepased straeture ni
Freediasmt hyl]phenySA} 2F- 2- 311990pe1a e  free base (20 0 Q)

was treated with Li(+)-lactig 689) accordi ng
3 18t ob 23 /)

-(2vag hyl -1 F @ / ™

2E! 2- propenan de OH

crystalling N-hydroxy-3-[4-[]]
3-yl)ethyl]am no] net hyl ] phenyl

to the proredure described ip
Mel.ti ng point and

4
Hydbstfstd - | act pt ey gal t | anfygr at :

prodqgtcorrposm on take|place toget t 184.70C. The XRPD o
pattern-isfas showp in Figurg 3 11, /
13.8, 18.1, 18.5, 19.7, 20.2{ 21. 29- OH
2007/ 146716 PCT7USR007/ 070558 - MPLE 3

By-product 18.3 - 333

N
. H
Methylation 25.0 348 '
N
_ H

[0103] '"H-NMR spectra were recorded in DMSO-ds.

[0104] DSC: All six substances decompose prior melting and therefore differential scanning

calorimetry was not applicable.

[0105] pH Value: The pH at room temperature of a saturated solution or 1% suspension of

the drug substance in water was recorded.



Formati on of Anhydrous D-(-)-Lactate Salt [00110]
" N-hydroxy-3-[4-[[[2-(2-nethyl -1 Hindol-3-yl)ethyl]amn
wo@reetidyriy phenyl ] - 2E- 2- propenani de free base BCDUS200)/070558
‘was treated with D-(-)-lactic acid (6.8 g) according
to the procedure described ip Exanple 19 to obtain
crystalline N hydroxy-3-[43fF[2-(2- nmet hyl - | Hi ndol -
3-yl)ethyl]am no] et hyl ] phenyl ] - 2E- 2- pr openani de
[0106P-AqueoliaiSblabiity ak tcarefil Ry weighted hatoint (¥B.30i Mg) ¢Tehampleds dlssolved

deconp03|t| on take pl.ace together at 184.1 0C. The
in Imbpdsolypat Wéthr%r@uagq@hbmom Al IPPRPRPgRtyS @h@wéublhty was

deterx%ﬁleg eithét- F}%V ﬂm@tréallggli:gy UV s&&&lgm @ﬁ ¥ :ﬂe }é@@f?ﬁ&ﬁém solution

ar act e ation rree Base
was alSh-nhemsturad eHoMiva‘athe diffleslty af detemdnihgsala saitllaliﬁad inswater should be

soesoh S st £ 08 e S8l afcts ot
~ the so%jﬂ}ht@éﬁﬂ BYp13- itAs ﬂdt Elghl(eay Rt Bydmpibhd AR so’futdek %&‘QXJAI &1

i no] et hyl ] phenyl ] - 2E- 2-" pr openam de, a nunb
'concegtramrewel\l\bclewcibﬂ cﬁpottedj solkititl of th@saﬂtetpéuemnmmcestsﬁdéfm alfull

aiscufy RGO PRORSHE Aot Yirbesbualin bl oy Bk R 1. stabtin

"Hancaﬁ;bublfPh&ﬂnacélhtﬁm&qfsaatbp@ﬁésmel&ygh@ﬁ@ 0Igé Cpdple 2P @t ir&fSrences
intrinsic dissolution and stability. [0100] HPLC

thereifht hod: | nstrument: Agilent 1100 Col um: Zorbax SB-Cl18
(3.5m), 150mm L x 3.0mm I D Mbile phase: (A) 0.1%

rEIEAMRY ' | ( it R ported solubili
(0107 e SERER ! e Al halt L et Pl Ui Sged splabitie
could®e8nade/initially, Goik avar tinengf’ stdr8ge @lidgirenipitatidn weciled. %a Bddition, a
polymorphic transformation was observed for the mesylate salt in aqueous solutions. The

residue in both cases was analyzed by mass spec and found to be the free base, indicating that

the precipitate is not a decomposition product.

[0108] Intrinsic Dissolution: Approximately 30 mg of each substance were pressed to pellets
of 0.13 em®. Most of the free base pellet disintegrated upon contact with the aqueous
dissolution media, and thus the dissolution rate reported above does not correspohd to the true
intrinsic dissolution of the free base. In 0.1 N HCI the free base pellet disintegrated
completely and the dissolution rate was not determined. Pellets of the other salts remained-
intact for at least several minutes enabling the determination of the intrinsic dissolution rate.
Dissolution rate studies were performed using the rotation disk method (VanKell Instrument).
A single rotation speed of 200 r.p.m. was used to dissolve drug substance into a 500 mL
vessel at 37°C. The solution was continuously pumped through a UV cell measurement and

returned to the dissolution vessel.

[0109] The results for the above-noted studies are presented in Table 18 below.
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5 nmL Mass injected:

sol vent :

Met hanol

1 ng Detection:
[0101] AUsanpl es were

prepared/diluted to a conce

met hanol

40 -

I nj ect i OPCT/UB200B070558
W, 280 nm Sanpl e

fation of 0.2 ng/nL in
prior to. analysis by HPLC. A freshly prepared
TablsE®1pl e of each salt was used as the reference standard

for external standard calibration analysis [0102]
LC/ MB Analysis: RT Mass ldentjtSal¢Bemm) (peutral) :
Elmesnsgled |stFreebase |Fr eddGhse [|3-HartargteHy dMusykite | 6./aleate

adysiy odulcCaloH Bnd pr Gdlect Fb8. BCaR3| Fnd | Calc | Fnd | Calc | Fnd
% C 6864 | 6853 | 6536 | 65.09 | 6508 | 6524 | 5931 | 59.13 | 64.51 | 64.19
% H 686 | 674 | 627 | 664 | 617 | 636 | 611 | 612 | 585 | 565
% N 1144 | 1141 | 1089 ] 10.77 | 990 | 994 | 943 | 939 | 903 | 892
% S = — 720 | 726
% Cl 9.19 | 9.06
Stoichiometry _ ,
"H-NMR | NA | 1:1 | 2:1 | 1:1 | 11
DSC-Purity
Heating rate Not Not Not Not Not
2°C/min applicable applicable applicable applicable applicable
HPLC-Purity (e.g. area-%) '

| 99.41 [ 9963 | 9962 | 9930 | 9948

Melting Point (DSC) :
Heating rate Not Not Not Not Not
[10 K/min] applicable applicable applicable applicable applicable
in °C '
Melting Not Not Not Not Not
enthalpy (J/g) applicable applicable applicable applicable applicable
pH of saturated solution
In water 8.7 5.65 6.07 4.34 5.54
In pH=46.8 6.91 5.67 5.57 5.38 5.70
buffer : '
Solubility (approx. at 25°C, mg/ml.)
Methanol 2.3 16.6 2.6 > 115 57.0
Ethanol 1.5 2.1 0.5 < 14.6 7.2
2-Propanol 4.0 0.8 0.3< - 2.2 1.6
Acetone 6.5 4.5 4.6 3.0 3.0
Ethyl acetate 5.6 6.5 3.9 6.4 5.6
Water 0.004 2.4 3.5 12.9 2.6
0.1 N HCI 0.3 0.2 0.4 0.6 0.7
pH = 6.8 buffer 0.3 0.7 1.9 4.1 1.5
Propylene 4.9 . 13.2 7.2 46.5 324
glycol I
Thermogravimetry (weight loss in%)
LOD in % 4.8% 0.4% 0.3% 0.2% 0.1%
Tonset Ambient —_ — —_ —_
dehydration
temperature
Tonset 157.4 °C 235.7°C 209.0 °C 192.4 °C - 176.7 °C
decomposition : '
temperature
Intrinsic Dissolution Rate (mg min~ cm™)
HC1 0.1 N NA 0.13 1.16 6.51 1.00 -
Water -0.15 0.68 0.38- 10.17 0.32




NH, Methyl ation 25.0 348 NH [0103] 1H NWMR spectra were
"recorded in DVMSQd 6. [0104] DSC. All six substances
waelewompose prior melting and therefore differePtT/852007/070558

scanning cal orinetry was not applicable. [0105] pH

Val ue: The pH at room tenper ?ture of a saturated

sol ution or 1% suspensi on of the drug substance in

wat er was recorded. WD 2007/ 146715 PCT/ US2007/ 070558 -

4 1 - [0106] Aqueous Solubility: A carefully weighted

[0110gAsicdn HeABed GrofTabld 18 aagH 6f the sdlissou@deyfofimb thel sdlubility of the free
sol vent, wit h 24-hour equilibration at room

base Ry2ppERdmately 3 orderssfimpgmtnds, Theshysechlondeemalsaternd L-tartarate
3
salts l%v@%{%ﬁﬁlﬁxg%(%%lfg%es% gﬁf)\{ )g gﬁﬁcgg gé/{’ Oﬁ%\%? ?al? Esl etﬁé most
solublh dffallcatil 3. 0fA mhedra matersonupilitiels tweso butimdtéd frem thecomeemiration in
houl d.be st ed, since u on, dj ssol utj on

 mg/m, SRR $3FNE GoRHY OF ASBIVHBH 1 | b RIS digiplufion rates varied
accor@nbBcts both the solubility and the pH 1t's not

unli'kely that attenpts to make solutions of a salt at

a concentration well below the reported solubility of
[0111] Ha additiony for b@chmféhn:meg@mdratq Ddrlagtafesalt add ﬁm@y@nus DL-lactate

ddl n

s, 3ftiaebr SHRSP SRR coplyed, pnelSEG ORI mutty Tnettli or.

decorﬁ&isﬁtﬁmﬁfoﬁhﬂﬁlhéhﬁ@gr&ﬁhﬁ&w Mr@sﬁéplU@ﬁ)peﬁﬁ @nd Tntdfdc dissolution. The
references, there 07] O ear solutions of the

resultsgkthosg gudigs @reé?t f@ﬁhé’éﬁﬁblﬁﬂf)bﬁloﬁ‘él ow the reported
solubility could be nade initially, but over tine of

Tablsi®r age solid preci-pitation occurred. In addition, a
pol ynorphic transformati on was observed for the

nesyl ate salt i n MypnebydratoDitirctase salh¢ Amdpididas Di.-lactate salt

PurityqHPLEYses was gnal yzed b9gamss spec and found tgabe

DSC melting®asdease, 1{ndicatl ng jgfat 181C

Thermogravimetry 2.7% (up to 130°C) 0.39% (up to 130°C)

(TG, 10K/min)

Water content i 4.3% 0.69%

(Karl Fischer) . :

Hygroscopicity (DVS) Slight Slight
0.55% at 80% r.h. 0.69% at 80% r.h.

Intrinsic dissolution rate »

0.1 N HC1 0.02 0.13

pH=4 . 0.08 0.09

Water 0.06 0.14

[0112] Also stirring experiments were conducted with respect to the monohydrate and
anhydrous DL-lactate salts. In particular, a mixture of forms A and Ha of the DL-lactate salt
were stirred over certain times and temperatures. The results of those experiments are set

forth in Tables 20 and 21 below.



the precipitate is not a deconposition product.
Intrinsic D ssolution:

[

0108]

Approxi mately 30 ng of each

waoamstnatee were pressed to pellets of 0.13 cn2PCMIS100D670558
the free base pellet disintegrated upon contact with
t he aqueous di ssol ution nedi

and thu

s the

di ssolution rate reported aﬁ Ve does not correspond to

the true intrinsic dissolution of the free base. In
Tabld20L. N HO the free base pellet disintegrated

conpletely and the dissolution rate was not
Tempesprdr| ned. 2Pel | et s ofl0t he gt her2@al ts| remaned i[nt ac30
(°C)starringt | | east sevgral minutes enabling fhe
timedet ernf nati on of [the intringic dissolution rate.

2 dayd ssol Ut Nercha@dee [StNelckmmgae! e NetdHafsd el Noichghdehd No change
8 dayOt at | PNNGIchénd¥et[NOqo CiAgEE! |Inér93?s§:ro§'9§em¢0nv9rs%rﬁg| @onversion
rotatipn spee of{ 200 r.p. m| was used [oO dkggolve drug a

bst= 500 1T vesse o gtifo :
24 d%s coh Frlx%rr]%ag% § Ofﬁgrea{éc‘le ({fcﬁ )ugﬁﬂ\l/erﬁgfl (F nv%}"smn Cotxlverslon
—_anhd—returpned-to fhn rll ssoluii-on Iécenl T e to A

|_ \IJ-\I\IJ

results for the above-noted studies are presented in
Tabl e 18 bel ow. WO 2007/ 146715 PCT7US2007/ 070558 -
Tablerzh) e 18WD 2007/ 146715 PCT7US2007/ 070558 - 43 - [0110]

42 -

Tembsr ﬁ@é’](o@? >e?n 125-om |a|D| [S] 1.3%, gacjrT of [ﬂ? Sdl th 70

After Q'Fﬁ ours :i,'a\':'j ;I\'I'i }?Ja;x’l'gé:\:’g' I qgé%gf 'ﬁ 'Qonwglon?o R Conversionto A |
hydrochlorlde naleate and L-tartarate salts have very

[0113ié@1?| g{bél?tgg ?ellc:h:.:ot ?%gqasggl&%)géﬂh 2 ysg]|t,| rr:);%/o?atq_ seg%monohydrate

DL-lacRPIafX]

concent

neBf15e SA H&H hdrhil @RardRr RIS NIRY

ration in ng/nL

ﬁg(gfj- 4 [;f'?z mfethgl-lH-

assum ng that th

lndol-éGﬂlﬁhytb}ammO]meghyﬂﬂlphényllhiliﬂﬂsopem@)ﬂnwphmnn I(Eatds 22) in solid

state ﬁﬁé e?gh A

DL-l actate salt,

6 Btsice i pcibictdlp

n a dlt

‘é‘ﬁ%l

(e 48Rl Blerminea

a numnber of studles wer e conducted
namely to detern1ne purity, nelting or
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2 ng/ nmL sol utions/suspensions w 100 mM actate buffer
pH 3.5 for 1 week at 50C pH of initial mxture 3.60
wW@2008/18758 3.52 3.57 3.5 1 Stability results 1r@i7uge007/070558
.0 A 1.53 Al* 1.30 A* 1.31 A* 1.59 A* [97.211 ’
D. 251 [96.891 [96..611 [99.121 [97.481 2 ny/nmL
uti ons/suspensions in water for 1 week at 50C pH of
tial mxture 9.59 6.55 6.82 5. 3 6.30 5.40
ability results 0.73 A 1.16 A 1.21 Al 0.89 A* 1.22
‘p. 80 A [98.731 r99.301 [98.911 T97.531 [98. 851
/.261 2 ng/ nL sol uti ons/ suspensi ons in nethanol for
peek at 50C Stability results 1.50 A 0.62 A 0.86 A
.B8 A 0.71 A0.83 A[100.21 rioi.2i [100.51 T99. 251
[192.81 [100. 71 2% sol uti ons/ suspensions, 1 day at RT
.P% CMC 0.64 A 0.74 A44 0.62 A 0.46 A 0.49 A 0.58
B. 071 r79.721 [79.981 [85.281 [77.501 [77.421 0.5%
MC 4000 0.65 A 0.66 A 0.54 A0.43 A0.41 A0.60 A
DO. 41 [97.301 T97.541 [100.01 [96.421 [94.631 0.5%
icel HF 0.65 A 0.66 A 0.58 A0.43 A0.43 A0.55 A
D. 281 [97.631 T96.39] [100.61 [96.991 [96.781 0.8%
ben 80 0.67 A 0.63 A 0.54 A0.43 A0.42 A0.66 A
8. 911 f98. 051 [96.601 T97.831 [95.061 [96.831 OO 5%
ution, 1 day at RT (diluted 1:100 in pH 6.8 buffer)
Stability results | 0.69 A0.78 A0.71 A 1.40 A 0.52
D. 67 A U | ' '

] 199.30] | [ 198.39] |

| 1100.4] |




degradati on products (% area).

t ot al

DP

% degradati on products (DP) and assay nay
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5% PVP

50% PVP + 50% Crospovi done OO 4 M xture 2

50% Starch 1500 + 50% MCC 102 9 \ M xture 3
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- 50 - [0114] Each of the free base, hydrochloride
salt, DL-lactate salt, naleate salt, nesylate salt and

wWo a00v/asd1® sal ts of _ PCT/US2007/070558
‘N hydroxy-3-[4-[[[2-(2-nethyl -| Hi ndol - 3- .

yl) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openam de
exhi-bited very good stability characteristics both in
solution and in the solid state. Approxi mately, 1.5%
total degradation was observed for all salts and free
base as solutions in lactate buffer (pH 3.5), water,
and nethanol. The salts also exhibited very good
stability in all tox solutions tested (CMC, HPMC
Klucel and Tween-80). [0115] In addition, each of the
free base, hydrochloride salt, DL-lactate salt,

mal eate salt, nesylate salt and tartarate salts of

~N-hydroxy-3-{4-[[[2-(2-nethyl -1 Hi ndol -

yl) et hyl ] am no] net hyl ] phenyl ] - 2E- 2- pr openar ni de al so
exhi bited very good stability with all excipient

m xtures tested after 2 weeks at 50C/ 75%r. h.

Suppl emrental Testing [0116] An approxinmate solubility
of the belowlisted salts was determ ned in water and
at pH 1 by suspending 5-15 ng of the salt in 1nlL of
sol vent. The sanples were allowed to equilibrate at
anbi ent tenperature for at |east 20 hours. The
supernatant was filtered and used for the solubility
det ermi nati on,&whi ch was done gravinetrically, for the
aqueous solublklty and by UV-VIS spectroscopy for pH
1. The solid r§3|due was anal yzed by XRPD.

“Additionally, %olid sanples of the belowlisted salts

were held at 9§96r h. for either 7 or 10 days. They -
wer e subsequengly analyzed by XRPD and TGA, if the

| atter deened pecessary. Only irreversible or slowy
reversi bl e evegts can be detected. Results are listed
in Tabl& 25 beﬁpMIwD 2007/ 146715 PCT7U82007/070558 -5
1 -

50% Cetyl Alcohol + 49% HPCLH21 + 1% Magnesium Steara

50% Mannitol + 47% HPCLH21 + 1% BHT/BHA + 2% Ma
100% PEG 3350

50% Starch 1500 + 50% MCC 102

5% PVP + 5% Crospovidone + 10% Starch 1500 + 80% MCC 1
99% Lactose + 1% BHT/BHA

99% Mannitol + 1% BHT/BHA

Magnesium Stearate mixed w/ salt first)

50% PVP + 50% Crospovidone

Mixture 1:
Mixture 2:
Mixture 3:
Mixture 4:
Mixture 5:
Mixture 6:
Mixture 7:
Mixture 8



Tabl e 25WD 2007/ 146715 PCT7US2007/ 070558 - 52 - [0117]
As can be seen in Table 25 above, nost salts did not
wap@engolany irreversible transformati on upon BEDUSYE7/070558
50249k 93% RH for either 7 or 10 days. However, the '

followi ng observations was noted: acetate converted to

a new form which was al so h&ol at ed upon the :
equi libration of the salt water. It is likely that

this new formconstitutes a hydrate. [0118] The solid
residues fromthe equilibration in water were exam ned

[01 I#ﬁ%acﬁé)?mer}gee heglé/tdgoéﬁ.ﬁiﬁiﬂ %H\ﬁ;s chgq?efe %\F{g e'%%sssa r1¥1esylate salt

and tzﬁdafdi@&dlfs&ileH?d}Gﬁy -843- [F{DE(QIIH& lLm4dwisal ts_of
trate, ‘%entlsate ate and phosphate. The solid

yl)ethwagmeméms yiplenyHofhi-drpaerenaride exbibited yeryend istabiidy of
chara&t@ﬁst cs %? ﬁ%glu?lg{lé%d rfgtflg ts&chSt?t?ef&ég x1m%tﬁféfn?[5%é%ﬁf r&F%radatlon

new sa

was obseaw:cbfor ahealfsamid fidediased3Rohaidal Mﬁlla&a&hﬁl\ﬁﬁﬂ (FH3), lvl?at& hnd-
W th the exception of the propionate salt, the

methagf. ,Thesalt5ak0 icxhibed verp eredstabitity inll tew selutensrastery(CMC,
HPMéakiuceH}ﬁ"ﬂ%é%o&{f?. solubilities in Tabl e 25 are _

representative the salt (Chapter 2, in Handbook of.
Pharmaceuticals Salts; Authors: M Pudipeddi, A T. M .
[01158dnadditighrgacDof the\freeBasm hydmpldofide salt, Bilalaktate falil@6leate salt,

e M

yl)ethlyqélhﬁ@qﬁethynpméa@urm Q%ﬂeﬁﬁﬂﬁle%ﬁsot dxaibield wbxgl gdokl%ﬁlbthty with all

observed, whi 1 bet ween 3 and O.
eXClP@nQEllWFrLeSfeéraﬂéhz W?‘éﬁeﬁt§ﬁf¢/)75‘yﬂ[fdl21] Wil e the

i nvention has been descri bed above with reference to

speci fic enbodi nents thereof, it is apparent that many

changes, nodifi cati orSupplementehdestingons can be made

wi t hout departing fromthe inventive concept di scl osed

[01 161I S%IE h@ﬁgﬁg%ger é%llﬂ%il%{r of't e ﬂ)eﬁodv rl‘lts&‘:g%glgsr x}vg ?ég%: I aﬁend 1? v¥at?r and at
pH 1 by suspendihg 545img bf ﬁhﬂdalb memISdszpBJeﬁf. The samples were allowed to
equilibrate at ambient temperature for at least 20 hours. The supernatant was filtered and
used for the solubility determination, which was done gravimetrically, for the aqueous -
solubility, and by UV-VIS spectroscopy for pH 1. The solid residue was analyzed by XRIPD'.
Additionally, solid samples of the below-listed salts were held at 93% r.h. for either 7 or

10 days. They were subsequently analyzed by XRPD and TGA, if the latter deemed
necessary. Only irreversible of slowly reversible events can be detected. Results are listed in

Table 25 below.
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What

s C

ained |Is: 1.

A salt

N-hydroxy-3-[4-[[[ 2- ( 2- meth§/ Sl Hindol-3-yl)ethyl]amn

o] met hyl ] phenyl ] -
im1l, wherein the salt
ydroxy-3-[4-[[[2-(2-

Tablq%Sﬁ

2E- 2- propenam de.
is a hydrochl oride salt of

2. The salt

of

rretnl-lH-lndol oS- I nenyl -2
 openan He—a- rheodfipB{EOA Adlitel) L 0101\ 4" “Sod State
hydr ochl or i de séWtet s a 1:1 hydro_chPHrh de salt |o0FQ 9;"”’"")
NSty dr oxly- 3- [ 4-[[ Clydtalldntyes Y| - | H i ndol - 3-yl') et hyChallmity & -
BaISFAY! | pheny !l - ZEon ppr openay de.| 4. XRppsal t| ®fm by XRPD
Rafiof 1| WBAREI D {DERBAI t IS rhCtlat e 8@kt O | LOD by TGA
INT II <l UK fe) = L L L ~ \ ~
I%f%fttﬁyl “1 e P8ol | 5 yPyed hy 1lani%] met GYrgspeedsye]|- 2E- @%d
r@pgnami de. 5. (TiBe(meedformyf |C ai m 4,| Widpehlaridhe
| actate palt isfa 1:1 |actgte salt |of N-Sh!,tdroxy-s bf')'—88%
[[[2 (2-msthy| -[ Hi ndol -3-y|)ethy|]am’ no] et hyl|] %
2E—2 —de—6—Fhe—sakt Cat-m4; vvham
Bieﬁ@aﬁeact t_8-6§al t Excallwﬁnorydr()a’:'tOe | |deeragspondsito. 7N0Tq%@nge
satmy of |daim 4, B/\@;ewqbﬁn) He | act atjehgdiochloddar (7 days)
anhydrous |l actate salt. 8. [The sal t| of Gali m 4,
eheiel N [Ne hac] 2 @ T AoEkpslsio |9 N0
saﬁ of [Calm 8§, gﬁerel% he DL-1 act%,&o hd D ange
monohydrate DL-|l actate salt of (10days)
Nehydroxdym 3- A=l [ [ 2- (2 et Ryl - | H- i Adol - '§4F|\ka\,!1am n
Ful]nmﬂtmyl ] pﬂéﬂlyl | - 2Ecczllerpr open&rﬁSde "Gorresphedsdal|t  d¥o change
anhm 8, | wherei|n @ tewbrhpdt ate salt hydroalmoaddy dr oU9 days)
-lact at e sal t| of  salt
déTﬁé’at o 2B4|' L Eﬁiag&hg?t YT 036 ' NOChrrep¥hdstb Y MNHange
of methyl [ phenyl | - 2&-2- hydrochloride (10 days)
' salt
Malate 1.38 No change 0.42 Corresponds to No change
hydrochloride (10 days)
: salt
Malonate 1.92 Amorphous 0.49 Corresponds to No change
hydrochloride (10 days)
salt
Propionate 4.19 NA 0.34 Corresponds to Poor
" free base hydrochloride | = crystallinity
residue salt '
~ Phosphate 6.26 (poor 0.61 Corresponds to No change
crystallinity) hydrochloride (7 days)
no change . salt
Succinate 0.39 Excellent 0.29 Corresponds to No change
C (new form) hydrocfllloride (10 days)
salt




propenami de. 11. The salt of Caim4, wherein the
| actate salt is an L-lactate salt.W 2007/ 146715
wEFD7W82007/ 070558 - 54 - 12. The salt of C ai PCLS2007/070558
wherein the L-lactate salt is an anhydrous
L-(+)-1actate salt of
N- hydr oxy-3- [4-[[[2- (2- met A =1 Hi ndol - 3-yl ) et hyl ] ani n
o] met hyl ] phenyl ] - 2E- 2- pr openarri de. 13. The salt of
aim wher ei n. t act a aDlactate s
o117 48 e st oBig 28 iodS R siBidic pierestiebiiiible
transfd)rﬁnaﬁﬂn Apby ﬁb&%é a@i(%)RH fsrleth& Bad 10 @lys. However the following
ydr oxy- [ 2- 2rrethyI-IH-|ndoI yI)ethyI]amn
obser\@}lﬁeft Wos t]lqwde ngqe}a@mertpd orencmnfore, which wasealsodbelaigd upon the
equﬂﬂ% ﬁl}){rglr)%f)l(le \9@? e\kf{tﬁ« ;l? ;ﬂ(eiy thﬁt tﬁlsr{l%lwetahg c%gstlttutgs a hydrate.
' nmet hyl - | Hi ndoI 3-yl )et hyl ] am no] et hyl ] phenyl ]-2E-2-p
[0118} dihersariﬂ eeidudSirorhitke S(ﬁilhbraﬁoﬂnalvmrl\'&ere\bhahﬁied by [ERPD and other
mal eat altlsalli;na esaltof N- hydr oxy- 3-[ 4-
te"hmfl]f“fszw 921 {nﬁ Pegessaryg be IS]J%’Hiaﬁ‘éf %’@P}"’Bhenyl

* No slrugtlt:trag CH&I‘%@%%Q&VC(}]‘KI thed. L:h?ts %@ kftraﬁ:f é%%?/@gﬂ'lfdawﬁd?h? 2phate

the salt I's a mesylate salt of Nhy

* The padidrgbidiieof the ptopf?@r;ak@ muﬂybrqttmn qopistet lof tljepfrﬂ;r’oﬂlsq ollf- 2- p

. ropenani de sal t of i,m 17 in the

Acely B BRRPHE Cymaig anf s R SimpueSopirtea B i shlt R PO - .
[4-[[[2-(2-nethyl -1 Hindol-3-yl)ethyl]am no] net hyl ] phe

[0119]Yh VieAFofAhe FRPHABKRPD ankBysisBhewsdttat Bf all@adéswith the exception of
wherein the salt is a tartarate salt of

the prqplﬂwqa @g& the. qolpt{op[vgasgg cqulhbrlum with the corresponding salt, the aqueous

solubilfRES TdbgﬁL ﬁqgrglre@ hiafil ¥t @ ﬂﬁ?ge@&miwnpﬁml {7 é(E 2-p

ropenam e salt o ereln
Pharmc&'eutamm SnisaAuthoss: M. Pullipeddi, At ET MaSatagudslin, tD. J. W. Grant, and P. H.
(hem tartrate) o _
Stahl)o¢ N- hydr oxy- 3- [ 4- [[[ 2- (2- met hyl -1 Hi ndol - 3-yl ) et hyl ] am
i no] met hyl ] phenyl ] - 2E- 2- pr openani de.
[0120] During equilibration in pH 1 buffer solutions, all the salts converted to the chloride

salt. This is reflected in the narrow range of the solubilities observed, which all lie between
0.3 and 0.6 mg/ml (S = 0.25 mg/mL for chloride salt).

[0121] While the invention has been described above with reference to specific embodiments
thereof, it is apparent that many changes, modifications, and variations can be made without
departing from the inventive concept disclosed herein. Accordingly, it is intended to embrace
all such éhanges, 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 salt of aiml, wherein the salt is an
“acetate salt of N-hydroxy-3-{4-[[[2-(2-
woredohgse7idH i ndol - 3-yl ) et hyl ] am no] net hyl.] phenyP{F/RE2087/070558
ropenam de. WO 2007/ 146715 PCT7US2007/ 070558 - 55 - 22.
The salt of Caim 21, vvhere'; the acetate salt is a
1:1 acetate salt of l\l—hydr6§3[4- : '
[[[2-(2-nmet hyl -1 Hindol -3-yl)ethyl]am no] net hyl ] phenyl
Lz AE=2- openam de. 23. The salt of Claim1, wherein
'Milﬁé—ﬁéfi&rs a benzoate salt of N hydroxy-3-[4-[[]2- (2-
met hyl -1 Hi ndol - 3-yl') et hyl ] am no] net hyl ] phenyl | - 2E- 2- p
ropenam de. 24. The salt of O aim 23, wherein the
1. benzdasfdN-hadtoxyS-@-[{[2i2basthpht d-isddl{3- ﬂbethylln]mihoﬁxyeit?yl?qphenyl]
2-met hyl -1 Hindol - 3-yl') et hyl ] am no] met hyl ] phe
2E-2 [:?EHPH‘JE‘E‘d ‘propenam de. 25. The salt of COaiml,
wherein the salt is acitrate salt of
ydr ox [ 2-(2-net hyl |

2. @8|salgo§pfa€% Sicih e ot qugm;gr]deg@ gfblrl@ﬁiéwl JeTI2-2-
methyl ﬁ-ﬁ md-gh@ R,Z)r%ﬁ}{yclz]lg{nrl a {Sﬂgﬁ?h%rmﬁg%?_&r%?@wer ate salt

_ [4 [[[2 (2-met hyl -1 H-i ndol - 3- yI)ethyI]am' no] met hyl ] phe
3. ny['él]re es%lﬁof Ie?ﬁrga %Qeﬂ?th %ﬁ%rol grlﬁg%atlt 19 lq ﬁ‘yc{poghlorlde salt of
N-hydﬂohydif[é){[ﬁ&%{xﬂeth{/lEH-I-(jliﬂol 3- yl)ethyl]ammo]methyl]phenyl] 2E-2-
met hyl -1 Hi ndol - 3-yl ) et hyl ] am no] net hyl ] phenyl | - 2E- 2-p
PIopepyBiiNani de. 28.. The salt of Caim 27, wherein the
- fumarate salt is a 2:1 hem -fumarate salt of
N-_hydr ox 2-(2-nmethyl -1 Hindol-3-yl)eth amn
4 9] #)E/IS?HIP{ Sﬁ%m;h }V%@Elrgthe 5%lb§@ria¢fateéalt 2§N hMﬁié0>§’a$ 4h{2-(2-
methﬁlm mdg,%( ;seﬂg)%{@n]amﬁm SetlyliphéhyR- DL SHnEmeR] ¢ Of
rret hyI -1 Hi ndol - 3-yl )et hyl ] am no] et hyl ] phenyl ] - 2E- 2- p
r 2 e
5. ggﬁts F?glt)g@}émﬁq wﬁgl%lﬂg‘tlac?a{t %@ AL P‘agéﬁﬂ: Jaﬁ%?%?g‘;{?’f%}[‘l‘
[[[2-(¥~me[ﬂﬁ>{1-2lH-ﬁldDbBM)etﬂyﬂmnnﬂﬂine&yﬂbh@iyﬂylﬂ -2+proyehamidey | ] phe
nyl ] - 2E- 2- propenani de. 31. The salt of Claim1,
- wherein the salt is a malate salt of
6. NThydaloaf/Clirh 4; [/vb_&rzir( tBe lactate salt is a monohydrate lactate salt.

7. The salt of Claim 4, wherein the lactate salt is an anhydrous lactate salt.
8. The salt of Claim 4, wherein the lactate salt is a DL-lactate salt.
9. The salt of Claim 8, wherein the DL-lactate salt is a monohydrate DL-lactate salt of

N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-

propenamide.
10.  The salt of Claim 8, wherein the DL-lactate salt is an anhydrous DL-lactate salt of
N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-

propenamide.

11. The salt of Claim 4, wherein the lactate salt is an L-lactate salt.



met hyl -1 Hi ndol - 3-yl ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2-p

ropenam de. 32. The salt of daim31, wherein the
woredoates7salt is a 2:1 hem-nmal ate salt of N hyPEDK§2007/070558

3-[4-[[[2-(2-nmethyl -1 Hindol -3-yl)ethyl]am no] nethyl]p

henyl ] - 2E- 2- pr openam de. V\D §£)07/ 146715

PCT7US2007/ 070558 - 56 - The salt of Caiml1,

wherein the salt is a nal onate salt of

dr ox
12. néﬁ%ﬁﬁlt Pf@%f}ll %Lve)(f’e'hﬁwr%eﬁa W%@ﬁ%@i@iﬁe 5alt of
N- hydl@mqm[fﬁ (Izﬁﬂethﬁhmﬁﬁ’d&l 3041ty i g]me‘ﬂﬂ@fpﬁ?ﬁ’yl} DE-2-
mal onat e sa hem - ndal onat e sal
properamidgr oxy- 3- [ 4- [ [[ 2- (2- met hyl -1 Hi ndol - 3-yl ) ethyl ] ami n
o] met hyl ] phenyl ] - 2E- 2- propenam de. 35. The salt of
Caim1, wherein the salt is an oxal ate salt of
13.  NThgdalor{CBumh4k hE@ir( the lactate salt is a D-lactate salt.
met hyl - | Hi ndol - 3-yl ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2-p
ropenam de. 36. The salt of Claim1, wherein the salt
14. | g'he splhofQGluirnd 3$Whtrenfthéxlﬂqgad1raw}t3s Marﬂ{y[iﬁbu(s D-(-)-lactate salt of

Nyt e et b St St b e mephB parv -RE2- "

propeRA@gRhate salt is a 1:1 phosphate salt of N hydroxy-
3-[4-[[[2-(2-methyl -1 Hindol -3-yl)ethyl]am no] met hyl | p
henyl ] - 2E- 2- propenani de. 38. The salt of Caiml,

15. W&gﬁ@% bgau[ﬁél' %v[h[bl%mz‘the sQP s RhiRate Shit oPN-hydroxy-3-[4-[{[2-(2-

methytetithiridol-Bryil)ethylJagind]inethyliphenyl |F2f]-Getropdnpmideny | | - 2E- 2- p
ropenam de. 39. The salt of Claim 38, wherein the
propionate salt is a 1:1 propionate salt of

16. NThgdalorf/CRith45] vh&re{nZheratatepte daltHis addl mBleytk sat bfNtgdioxy-3-[4-

P T e

I\I-hydroxy 3- [4 [[[2 (2-

Rl el G b e Ao -2 2o
methﬁﬂ'ﬁ-ﬂ{d%lé%Jlfetﬂyﬂaﬁ‘nﬂo]ﬁ‘neﬁfﬂ]ﬁﬁélﬁll]sﬁ b pbpdaliysl oxy-3-[4-

18.  The salt of Claim 17, wherein the mesylate salt is a 1:1 mesylate salf of N-hydroxy-3-
[4-[[[2-(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide.

19. The salt of Claim 1, wherein the salt is a tartarate salt of N-hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3 -yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide.

20. The salt of Claim 19, wherein the tartarate salt is a 2:1 hemi-tartarate salt (hemi-
tartrate) of N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3 -yDethyl]Jamino]methyljphenyl]-2E-2-

propenamide.

21.  The salt of Claim 1; wherein the salt is an acetate salt of N-hydroxy-3-[4-[[[2-(2-
methyl-1 H-ihdol-3-y1)ethyl] aminomethyl]phenyl]-2E-2-propenamide.



[[[2-(2-methyl-]Hindol-3-yl)ethyl]am no] nethyl] phenyl
] - 2E- 2- propenam de. 42. The salt of Caim1l, wherein

W b@78&i7151 s a succi nate salt of PCT/US2007/070558
N-hydroxy-3-[4-[[[ 2-(2-
met hyl -1 Hi ndol - 3-yl ) et hyl ] am no] net hyl ] phenyl ] - 2E- 2-p
ropenam de. WO 2007/ 146715 7US2007/ 070558 - 57 - 43.
The salt of C ai m42 wherein the succinate salt is a

22, §The SAIEGT CHR 271 Besshe letase sqltsiadab poctate paltefayhydry-3-4-
[[[2- (threawmlﬂ ﬁh@pylyl)eaﬁi]amlmﬂm%s}ﬂﬁha&u . pT&%nﬁﬁlllde of

im1l, wherein the salf is a sodiumsalt
N-hydroxy3[4[[[2(2 met hyl - 1Hi ndol -3

23. - Yiht e41hyt CRIFh NOWRBeYihi BRERW Henzddte &1%@@%9%9% -[4-ff-2-

The salt of Caim1, wherein the salt is a potassium
methyd 4 H-ingpl- Nyh)yﬁyyﬂaymgx]@qthﬂ]plgen(yﬂ-ZE -2-propenamide.
~  methyl-IHindol -3-yl)ethyl]am no] net hyl ] phenyl ]-2E-2-p
ropenam de. 46. The salt of Caim1, wherein the salt
24. | gha sdltaptClaim 23] whatinhhezoaty salt [séb:[ [l[bﬁnz(oﬁte salt of N-hydroxy-3-

G a5 T B ﬁlw S
|s a zinc salt of N-hydroxy-3-[4-] [2 (2- rrethyIIH-

RSt el DR B A e L b By LA Bt

1H-1nglez-§[)@&lSrl]§¢ﬁld ?’:Im@thifﬁ g eﬁgm@es alt according

to any oné of and b) at | east one
phar maceutically accept abI e carrier, diluent, vehicle

26. OITheX%&it 6f €Rlm 2§9Wh&'e?ﬁ9cfl99i@a&fsaft sez!?‘ﬁ‘lrl%nﬁ cﬁhﬁ@ ?a??ot"}@ 'h?ﬁroxy 3-

responds to an inhibition of protein Kinase activit
[4-[[[2-Grprethyil i gl-indel- %w&)pthwf]amdm]me@yk}phemgl]tm 2-psefgnemidei n
need of such treatnent a therapeutically effective
anount of a salt according to any one of dains 1-47.
27.  The salt of Claim 1, wherein the salt is a fumarate salt of N-hydroxy-3-[4-[[[2-(2-

methyl-1H-indol-3-yl)ethyl]Jamino]methyl]phenyl]-2E-2-propenamide.

 28.  The salt of Claim 27, wherein the fumarate salt is a 2:1 hemi-fumarate salt of
N-hydroxy-3-[4-[[[2-(2- methyl 1H-indol-3-yl)ethyl]Jamino]methyl]phenyl]-2E-2-

propenamlde

29. = The salt of Claim 1, wherein the salt is a gentisate salt of N-hydroxy-3-[4-[[[2-(2- .
methyl-1H-indol-3-yl)ethyl]Jamino]methyl]phenyl}-2E-2-propenamide.

30.  The salt of Claim 29, wherein the gentisate salt is a 1:1 gentisate salt of N-hydroxy-3-
[4-[[[2-(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide.

31.  Thesalt of Claim 1, wherein the salt is a malate salt of N-hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3-yl)ethyl]Jamino]methyl]phenyl]-2E-2-propenamide.

32.  The salt of Claim 31, wherein the malate salt is a 2:1 hemi-malate salt of N-hydroxy-
3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-propenamide.
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33.  The salt of Claim 1, wherein the salt is a malonate salt of N-hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide.

34. The salt of Claim.33, wherein the malonate salt is a 2:1 hemi-malonate salt of
N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl}-2E-2-

propenamide.

35.  The salt of Claim 1, wherein the salt is an oxalate salt of N-hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide.

36.  The salt of Claim 1, wherein the salt is a phosphate salt of N¥hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide.

37.  The salt of Claim 36, wherein the phosphate salt is a 1:1 phosphate salt of N—hydroxy-
3-[4-[[[2-(2-methyl-1 H-indol-3-yl)ethylJamino] methyl]phenyl]-2E-2-propenamide.

38. The salt of Claim 1, wherein the salt is a propionate salt of N-hydroxy-3-[4-[{[2-(2- -
methyl-1H-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-propehamide.

39.  The salt of Claim 38, wherein the propionaté saltisa 1:1 propionatebsalt of
N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl}amino]methyl]phenyl]-2E-2-

propenamide.

40.  The salt of Claim 1, wherein the salt is a sulfate salt of N-hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3 -yl)ethyl]amino]methyl]phenyl] -2E-2-propenamide. |

41.  The salt of Claim 40, wherein the sulfate salt is a 1:1 sulfate salt of N-hydroxy-3-[4-
[[[2-(2-methyl-1H-indol-3-yl)ethylJamino]methyl]phenyl]-2E-2-propenamide.

42. . The salt of Claim 1; wherein the salt is a succinate salt of N-hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3-yl)ethyl]Jamino]methyl]phenyl]-2E-2-propenamide.
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'43.  The salt of Claim 42, wherein the succinate salt is a 2:1 hemi-succinate.salt of
N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)ethyl]amino]methyl]phenyl]-2E-2-

propenamide.

44.  The salt of Claim 1, wherein the salt is a sodium salt of N-hydroxy-3-[4-[[[2-(2-
| methyl-1H-indol-3-yl)ethyl]amino]methyl]phe_nyl]-2E-2—propenamide.

45.  The sélt of Claim 1, wherein the salt is a potassium salt of N-hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3-yl)ethylJamino] methyl]phenyl]-2E-2-propenamide.

46.  The salt of Claim 1, wherein the salt is a calcium salt of N-hydroxy-3-[4-[[[2-(2-
methyl-1H-indol-3 -yl)ethyl] amino]methyl]phenyl]-2E-2-propenamide.

47.  The salt of Claim 1, wherein the salt is a zinc salt of N-hydroxy-3-[4-[{[2-(2-methy]-
1H-indol-3-yl)ethyl]lamino]methyl]phenyl]-2E-2-propenamide.

48. A pharmaceutical composition comprising:

(a) atherapeutically effective amount of a salt according to any one of Claims 1-47;

and.

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

49. A method of treating a disease which responds to an inhibition of protein kinase
activity comprising the step of administering to a subject in need of such treatment a

therapeutically effective amount of a salt according to any one of Claims 1-47.



