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NOVEL CRYSTALLINE FORM OF A PYRIDAZINO [4 , 5-B]
| NDOLE DERI VATI VE The present invention relates to a
woauelo2eeystal | i ne form hereinafter referred POTAS2006/033254
crystalline Formll, of 1
7-chloro-i\yV, 5-trinethyl - 4- oxo- 3- phenyl - 3, 5-di hydro-4
- pyridazino[4,5- ]indole- 1l-acetam de. This invention
also relates to processes for the preparation of such
cry I r use,t f
G S LR R e e e
peri pheral -type benzodi azepi ne receptors. BACKGROUND
OF THE | NVENTI ON
7 Chl oro-N, 7V, 5-tri nmet hyl - 4- oxo- 3- phenyl - 3, 5-di hydr o- 4
q ]
st Fmét gl‘;’ééér{g flhgen%on Ijeﬁ%g)tg Apg(g\geggcs geﬁl&n% dﬁm h??énéf{é? referred to as

crydtaitiné he Foani pHEr al oft y pBchlefz, ﬁzﬁﬂﬁbﬂhgl -1-2& 643t sHeRyl- ﬂ' ,B&lihydro-4H-
preparation, physical properties and benefici al

Pyrﬁﬁﬁpﬁlﬁféjpb’é‘i‘k&%‘ll -a5ptgmide: i es of 7-chloro-N iV, 5-
t ri r
’?ﬂg Eﬁ\{enﬂ )éfégf}gﬁl&g Y gr@cegsgg Cf{ﬁly gf gpré}%dra rbigicgzhrli?%s%alhne form,
andUtoSmdﬂmdsnd)f Nee tier@&@2{od 4the apreyention pardt treathent olf. cheases related to
g Ng 6,395,729, both of which are incorporated
pem@f)‘erp sHYEP SO A7 hIRG TRt r et y. The processes
described in thgaeK@ROUND 'GFYHE INVEREGTGH! ati on of
7-chloro-iV, ,5-Trinmetnyr-24-o0xo- 3-pnenyl - 3, 5-di hydro-4
pr?-CthzoﬁbN S4trincHp]l 4ot phenykd di dihy die- 4H+p@m@zdm‘[4 Aedindole-1-

talline f ere de ated as Form 1. The
ace af’ﬁr‘? @gli‘aﬁﬁ% %EB? O]Lcl?w“iar aﬁ‘r}ne Form | of
7- chloro iV,Lz,5-trinethyl -4-oxo- 3-
phenyl-3,5-dihydro-4
H pyri dazi no[ 4, 5- Z?] i ndol e¢l - ac m de in both aqueous
solutions (generally |ess t\.-Ngﬂgl ng/ M) and
non- aqueous formnul ati on sol entgjggenerally | ess than
3 ng/m) presents dlfflcult'es in~the adm nistration
i hi sconmpound.

drug. Therefore 8 new solid forns

of 7-chloro-L LCl 5- N

trimet hyl - 4- oxo- 3- phenyl - %}P-dl hydro 4H pyri dazi no[ 4,5
] i ndol e-1 -acet am de and néw net hods of tAeir

f T T S R ——

prepaﬂattd’me physidal @fopevifes and beneficial pharmacological properties of 7-chloro-N,N,5-

trimethyl-4-oxo-3-phenyl-3,5-dihydro-4H-pyridazino[4,5-b]indole-1-acetamide are described
in, for example, U.S. Patent No. 6,262,045 and, in particular, U.S. Patent No. 6,395,729, both
of which are incorporated by reference in their entirety. The processes described in these
patents result in the isolation of 7-chloro-N,N,5-trimethyl-4-o0x0-3-phenyl-3,5-dihydro-4H-
pyridazino[4,5-b]Jindole-1-acetamide in one defined crystalline form, herein designated as
Form L.

The limited solubility of crystalline Form I of 7-chloro-N,N,5-trimethyl-4-ox0-3-
phenyl-3,5-dihydro-4H-pyridazino[4,5-b]indole-1-acetamide in both aqueous solutions
(generally less than 0.01 mg/ml) and non-aqueous formulation solvents (generally less than 3

mg/ml) presents difficulties in the administration and storage of formulations containing this
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crystal line pol ynorphs each having distinctly
di fferent physical properties. The two crystalline
weoaborrmeraki ¢ forns described in this specifi caPComS206/033254
hereinafter referred to as Form| and FormlI.
Accordingly, the present invention relates to a
crystalline polynorph Forml1l of 7- chloro-N,
compbund.i Pe¢lhyinad- srdieS cpiniedydut 3vith- sthdadd derddulations have led to limited

“pyridazi no[ 4, 5-.0]i ndol e- | ~acet api -esent ed
esGB A 08 A TSP 5 Brltoot it R RUT IPE B Fichloro-Nv.s-
trinfefty Ml dxo-3Thdnyl B Edhy G0-AL-B idRLRT £5-HRINEOCESERAHAE O and  new

greparl ng cryst_ailine Form1l and to nethods of use
methpdsraf dlieir BRPERIMESCRI PTI ON OF THE DRAW NGS Figure 1 is

an overlay of t hﬁwmar ed (FTIR
spectra of cryst -,
, S-Weihahé diskovbr@X fmB thehe@mfousd of Bofiele §AF da®¥kist in the form of two

dazi no[ 4, 5-ZLi ndol e-|1 - acetam de of the present
crystailiech tnodymonphgy gagh 2having, dissigetle rdifferent frbwpicaln prapetties.  The two

crys&%?l%%&%qkpﬁfﬁﬁ)gﬁlﬁg %nﬁﬁ%rﬁg%chggdc ﬁrf }c()}?go _@*éciiﬁ]&tigﬁ A1 hefiifhtter referred to as

Form3-dnd iFeehAY| - 4- oxo- 3- phenyl - 3, 5- di hydr o- 4i 7-
pyridazjnqg[4,5- ]ndole- 1l-acetam de. Figure 3 is an
ovefwcayil%glywﬁwm Fwen%@hrfi@tﬁ@ tocy | BYStEng yolwnorp% Form II of 7-
€ i f4. 1 ;. L4ands I51. 4 of. i
chl(%rp N DOk AL 8}?65§tpﬁ13111}}1 S5 Ry Mol 4 ADIr8ANRI[B)sLA1RRIfT Retamide,

repreSertadi g nijdradilaoXA) 3mp htengdmRsBions hoptrisilg erystalline Form II.  This

inv %hd %Llpef%gséﬁ)_ p{:r%glesgﬁ){}-\éggpea%iﬁé frypg?gatlﬁ%q, gal:*r%fd g rt]g mettiods of use
thefebfystal line Form 1l of 7-chloro-LyV,5-trinethyl-
4- oxo- 3- phenyl - 3, 5-di hydro-4/ -pyridazino[ 4, 5-
H D ent invention. Figure 5

BRILIABHSERL _ _
Fig}llﬁse Iglg a)é:o@%ﬁ%f gf’ﬁ%{e’e\}’g (gl{r{e? ﬁ?naté‘]?ﬁ{l;@%ﬁgreﬁrdﬁ@l Jple&% J):fo (!rggtalline Form

11 4foxpclof BN, -td3mathgl-Byeto B-phenplys bRy dre{4#i-pyridazino[4,5-blindole-1-
% i ndol e-1 -acetam de of the present invention.Figure 6
acefaguidgpfdhepresgnt ivertionyy powder diffract ograms of
crystalline Form|l and crystalline FormlIl of 7-cMoro-
37V, 5-trimetliyl-4-oxo- 3-phenyl - 3, 5-di hydro-4
Figurey? isda Fowmidr4l ranstpinn dafiared (FIHRS spevimisn cdmpdrmgpresahine Form I and
inventiqQn. Figure 7 i over .of _X-ra owder .
cryRIHRS nc 0GP of o y ok PRSPt ke SRRV iydro-4F-
pyrid@%ifd[u!5-Bfindole-1-acetamide. _
7-chloro-1 V5N, 5-trinet hyl - 4- oxo- 3- phenyl - 3, 5-di hydro-4
-ryridazino[ 4, 5-Z?]indol e- 1-acetanide of the present
Fig{lpevf Pst Anoon\ierlay of Differential Scanning Calorimetry thermograms of crystalline Form

I and crystalline Form II of 7-chloro-N,N,5-trimethyl-4-oxo-3-phenyl-3,5-dihydro-4H-

pyridazino[4,5-b]indole-1-acetamide of this invention.

Figure 4 is an X-ray powder diffractogram of crystalline Form II of 7-chloro-N,N,5-trimethyl-
4-0x0-3-phenyl-3,5-dihydro-4H-pyridazino[4,5-b]indole-1-acetamide of the present invention.

Figure 5 is an X-ray powder diffractogram of crystalline Form II of 7-chloro-V,N,5-trimethyl-
4-0x0-3-phenyl-3,5-dihydro-4H-pyridazino[4,5-b]indole-1-acetamide of the present invention.
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Figure 8 shows dissolution testing results conparing
the solubility/dissolution rates of crystalline Forml
wand7omyrsal line Form Il of 7-chloro- ,L PCT/US2006/033254
5-tri net hyl - 4- oxo- 3- phenyl -3, 5- di hydro-4
-pyridazino[4,5- ]Jindole-I|-acetam de in aqueous 0.25%
sodium lauryl sulfate/0.01 MpH 7 phosphate buffer.
Fighrg Grie a® overlaynofoXery aywdér difftactegramis ahsfysiatinerfarax kahd crystalline

FT- I f [ 1] F | f ey .
Forkt Tt grrg s P et 4 Rsis ST Fpyidngigl4:s-blindole-
1_agéfhrﬁﬁd@iog%@£34n@n6&ﬂtmpl e- 1- acetam de of the present

i nvention under unstressed and stressed conditions.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON Defi niti ons and

. Abbrevi ati ons used ahov and th . t .
el Y BT PR T RoBHE G Efsbith P Bk Form 1 and crystalline
ForaPlIrof i il dr0478 IV, JHHn@st By ] Of- Bed-Bdpheny 145 -didlyetb-4 Fpatidakio[4,5-b]indole-

under stood to haye t he foll owm ng neani ngs: A Angstrom
1-aeqiaraids jof heeesent igMemdion i qui d chr omat ogr aphy NWP

N- et hyl - 2- pyrrol i di none RPMrevol uti ons per mnute As

used above, and throughout the description of the
Figuny $ntshows disselufioh | tesinggresaltsreompadtires sheotsblabilitg/dissolution rates of

i ndi cated shaJl be understgod to. have the follow n
cryifiling fhgEm b el payptadting Foran %?-@Pﬂro-ﬁ@’ sifetsg-4-oxd-3-phenyl:3,5-
ih {8 AH-BEri Bz floy 5 5 Vil S18- 1 Qefnflfie 718 hlaghuk V. d:25% dium  lauryl
mhgﬁﬁ??%g?ﬁﬂF-oﬁggx 1-:%‘I-S]lphen)? -3,%-éih§g§op4/ ° sodium - Jatty
sulfatey0.0 e P G[phoSphajd tnftere- | - acet ani de that may be

characterized using distinguishing data as descri bed

herein. Exenplary data is found in Figures 2, 3,

Fig@b&l) & arbovetiay OF Fburier aFant$éieh- N8 (FTLR ) ¥Bédta dfrystalline Form II of
describe a crystalline form of

7-chilotchiVgY, &-tiignithsl-fox et phenyl-2,S olilaydgo-gHepyridaging [45jigdd e -
- DML Lnol4,.5-1i.n -l - ] -

oL 00 Do S BF SRS o PRI, e,
herei n. EXeDRTAILEBDDBSCRIPTION OF THRINVENTIGN 3, 4,
5 and/or 6. The ability of a substance to exist in

Defigitiens angh AbREevistaisal formis defined as pol ynor phi sm

As LB fioht ee[n%&hro 'gﬂé&tﬁ%% Flgsrr% %ﬂg ?f‘t}@ﬁﬁgéglgiglrl,gﬁh’e%ﬁ%ﬁﬁ%%breviations,

are referred to-as
unlgssloytrapwsh isticatesl, alfidfl ot wdetsyoakihe havw the follosfing meahiagul e

of g Angstrom

HPLC high performance liquid chromatography
NMP N-methyl-2-pyrrolidinone
RPM revolutions per minute

As used above, and throughout the description of the invention, the following terms,

unless otherwise indicated shall be understood to have the following meanings.

“Form I,” as used herein, is meant to describe a crystalline form of 7-chloro-N,N,5-trimethyl-
4-0x0-3-phenyl-3,5-dihydro-4H-pyridazino[4,5-b]indole-1-acetamide that may be
characterized using distinguishing data as described herein. Exemplary data is found in

Figures 2, 3, and/or 6.
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substance to change its conformation or to form
different internolecular or intra-nolecul ar
wonv@Eriatsons, particul arly hydrogen bonds, whPC/US2006/033254
reflected in different atomarrangenents in the
crystal lattices of different polynorphs. In contrast,
the overall external formof a substance is known as "
“FoffRTfhad e@y Lereiiiicmenrefte describe b lveyseatligs foad of ﬁamk)ro#N Metrimethyl-

and t p nes resent, . hout referen to
4-oxad- pﬁlﬁmér%%ﬁlhyﬁw&f? pradd ‘f@éa@ﬂ&i\g&‘iﬁn l-aedmidy i by enfray  be
chaﬁe{eﬂgﬁl 9913‘1& basuRBing! ddieTas %S&%&g d}ﬁér AS. ERYANaAS datEOiE found in
rate, stirring, e presencée of
Flgurﬁsph,rZ Bi é,§ an'ﬂim Gjl fferent polynor phs of a subst ance
ies of t e cr st al

PrATROFRIED” of oL Biietints 1 Exihay ek "3l Forhd € defined as

RRPhEA), RE Ofiffetch® Trius Nodds f T 4 aﬁﬁaﬁaﬂ gmbsta%bé |43 referred to as
¢ol or, stability, solubil ? di ssolution rate,

|
“pogmcmehsef almmnﬂahwlqurphlamms affecé@d thtéesﬂbdﬁm oft ¢ molecule of a

subsgI SS %‘ﬁon Jgsa tcg? Igrgét{%ébc?k%: IO t clé,xl arlglgt %1% o%cgfa}l B intra-molecular

mteﬂi&ﬂbﬁﬂ??@ﬂﬂkﬂl‘éﬂkl heth@d geb@ius) Which l1|§ tefldtted QNPiGRIdnt B1O% arrangements in
stalline Form Il of 7- chloro L

the cwsgﬂtlla;twgq W|d1ﬂer§§ktop@_qugﬁy| - In wopirasfgths- overall: external form of a
subﬁéﬁ{&q%ﬁﬁw % ‘Fmr%r;]}foﬂ) ’ewllu ?&El?% ﬁl% &?&nﬁgﬂgyoqgﬁescrystal and the

over exa as greate
plares | préseht, twitlaoud rhﬁegelned& tcdlthes ohtesmbbetructes Chatald bas dispiay different
ral I y kno

ystalleF . It is gene
morgg? logy i‘ﬁ?ﬁé’nf‘gf ﬁ%n%%’?ﬁﬁ’@%rsé‘gli 8h fenPxamnis, tgPO%i?date stirring, and the

presqh&s(gi lhiARed ates are usually |ess physically stable
han th se having | esser solubility and dissol ution

r atBe. difloweet/pelymorphs o bIshbstareo mayl poskess dsffierpmti emiergies of the crystal

.physical stabil.it or _exa
BN B iRl B S P HaRoRY ks € g qgties sueh as form,
den&iy) dieltifpSoift! 6167, CRBMIEY, b MbRiky, AissHRMBH ratB et tobraOMhiB® may, in turn,
stress conditions: 75%relative humdly at 500C for

atfeginthensiabidy.i dissolutisperats iand/or trheavailablityi of) aogivewmelymorph and its
TP SRS HORS PSP IR YR
| n\@mtammeprfomndes & rostbrogVyved-erlrhéthel-4-ox o8 ahenyl-3,5-dihydro-4F-

7-chl or o- | trinethyl - 4- oxo- 3
pyridpzipeo-al1 lz-fi X\? hva?tanuiﬁ/haw%%%eﬁ gvpuFanyh] Faetagple, Form I has

ea%er%%ﬁfb@l‘f'f?r%d lef BlSEHthYdIfjﬁ%sgﬁeﬁ?%%Ee §Pér9§ihllhh5 %"gfrﬁr? 4N It is generally

previously crystalline FormT .
knoafspthaitpolythnvfenns havnpg gmat&e solubilitst aid dlmltﬁmmnmeb am‘ usually less

t t hyl. -
phymgzﬁ[}r ﬁ%’g’ téld i[“:jg% ill?% lfsﬁerS @PSW&‘EW@H‘V glsgq.’hétll%ratgs -ag However,
cryé?'cglhﬁéngcrnqlﬁﬁl Hz%%u%bsﬁgaﬁﬁysﬂa Habilige Pér &dnp®, Mm II does not convert

into any other form under normal storage conditions (room temperature) or under the
following stress conditions: 75% relative humidly at 50°C for two months in an open vial.
The stability of Form II under these conditions was confirmed by Fourier Transform IR
spectroscopy data.

Thus, the present invention provides a novel crystalline form of 7-chloro-N,N,5-
trimethyl-4-oxo0-3-phenyl-3,5-dihydro-4 H-pyridazino[4,5-blindole-1-acetamide, which

provides greater solubility than previously known crystalline Form I.
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In a further preferred aspect, the crystalline Formll
of 7-chloro-iV, ,5-trinethyl-

woxe7drpenyl - 3, 5-di hydro-4/ - r-pyridazi no[ 4, BET/US2006/033254
]i ndol e-| -acetanmi de as herefn defined is substantially

free of inpurities. By "substantially free," it is
meant that the crystalline FormIl contains |ess than
1001;1 %ppﬁf@t@baspebtesﬂ@ tManticﬁp/prowd@s msmlmmeFmﬂI yf Tehboro-N,N,5-

UI‘I

tlme arél;-?‘cg/ -3- h ég’:;@ gd)f)o h r@)@%ﬁ%p@a e—]f acetamlde as herein

deﬁ@lé&&‘tﬂfahhéll@y E@é 87 ddy R & p@l}frﬂﬂrf)lher obj ect of the
present invention., Crystalline FormIll nay be prepared

rﬂ}/&rﬂlelr ipreferred agiieclz -tho costalling, Form dk phétdhidro-4\N,5-trimethyl-4-

oxo]o3( ﬁl’agh %ngﬂlgg' 541% g%ﬁggr}oﬂég bj%g{)l‘%alz%%gmﬁdgn as herein defined is

sub&antidllgl ftderss impumtidsl may be prepared substantially free
fromcrystalline Form| by controlling crystallization

corBl tfuosiantially fjes ety mepityhat 4hq ¢ryetaktine Form Ihegntaias less than 10%,
t] I gt hy

pre%g%o"f)}; 'ﬁgsg etﬁéﬁ? I%%oa,sérg? qua(? %&%ﬁbly les® thd! AL rBﬁ an%r other polymorph or
1m11ﬂnqusmd@nnnes[ 4, 5- &] i ndol e-1 -acetam de in a | owner

al cohol |, xanpl e rret anol et hapol t.a _,

or B Db e oBs AR af GrRHling GomB ol e gt obif ofthe present

invéhtlognperature sufficient to effect dissolution, for

exanpl e about 450C to about 60 OC, filtering any

i nsiystelliss  Formdll invey tehrepared bmcefstaﬂlmatiomvﬁﬁiﬁilhlrb-m\gNISHeimethyl -4-

oot oG-y g AP anet T aGEy R AR ol RPN onditions

Obt@y@lﬁﬂm‘é' Forfl YISin@ |U621|§‘% 284 hbstaillPfRselfibM, &ystalline Form I by
trimet hyl - 4- oxo- gg] eny -di hydro-4
i

conmowgwwtqllm@{tmnso odol e- I -acet ani de by di ssol vi ng

th t t t t f
o R O 030 5 SR PLATHD ALY SLmotyt
oxot@pbéxiyal;ﬂ—dlhwﬁd -4Fppoedizir(4, Bg)]mbeleSIOhdd:tan@lﬂe iheg uleweg alcohol for
vol ume by about 10%to about 40%with a streamo

exa]%m%?q Wgﬂl@ncéapg et@ae aha cp,lpqeptg 1o} ‘Qf out b mygipd ¢o about 4 mg/ml and at a
temBRRIP ki fBleleAPiPE %gsm fiod, rffnag;ganhﬂe Bpod 553 LbOR 60 °C, filtering

orm | |Sota| I'sSolvin
any, 1ﬁs<ﬂmblmatcbylmg1theoﬁhr~a&r pitaamx/iap&aﬁngi theystlvend with a stream of inert gas,

Suc}%g#%g%ﬁ%&ﬁ! 5 | ndol e-1 -acetam de in

Alternatively, crystalhne Form II is obtained via crystallization of 7-chloro-N,N,5-

trimethyl-4-oxo-3-phenyl-3,5-dihydro-4H-pyridazino[4,5-b]indole-1-acetamide by dissolving
the compound in dichloromethane at a concentration of about 30 mg/ml to about 50 mg/ml,
adding the solution to ethanol, and concentrating the solution, reducing the volume by about
10% to about 40% with a stream of an inert gas, such as nitrogen gas, to cause precipitation of
a solid.

In addition, crystalline Form II is obtained by dissolving 7-chloro-N,N,5-trimethyl-4-
0x0-3-phenyl-3,5-dihydro-4H-pyridazino[4,5-b]indole-1-acetamide in dichloromethane at a
concentration of about 20 mg/ml to about 50 mg/ml, adding the solution to hexanes to cause a

precipitation of a solid, and isolating the solid such as by filtration.
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concentration of about 20 ng/m to about 50 ng/m,
addi ng the solution to hexanes to cause a
wonewipiati on of a solid, and isol ating the setrasswehs32s4
as by filtration.Crystalline FormIl may al so be
obtained utilizing other conventional techniques known
to those skilled in the art for the preparation of
cr yeystllinaeFdroy s mayudko ds ohtpisediivtilizingi othef commeational techniques

supercritic | Ui far .ex | e supercritical..carbon
no§ib R} Ghode gt B the (o, 457 rotioR” BF s fanE OB, such as
crys}@flﬁﬁ%tﬁ)?%l{?:l & ShpR AP flHidOfor eRIMFle Siptdcriicabéabdd divxfder m
0 -chloro-
, 5-Thei prssany linvengen 8.alskhedivdcted, t@-@jiphgamagewtical composition comprising
jdazi 4, ]i pdol.e-4l,- acet.am ' i,nat i on .
A2 508 .3 o SR PO el O PARP RS satyro-sr
pyridégh@ldeibndoly- efaesthimitiep hardsabaiitios avith OGREO i t in6RS pRirmaceutically
the i nvention contpri se crystalline FormlIl of ) ) .
accenteile gxeibiopts | Sreferrad ihprmarewics! FOpWeRiPLS of the Hyvmgon comprise
- i dgzino[ 47 5- Z2] i ndolie: | rracet.anife subshant il d ¥ 1odea d B
et R0l 415, 6 Ll SR SRS A ohd Xyaroar
pyritarieo[@itab jimiod1 acetbhydecaabephiddilyefrex of pryatallline Form I in combination
..anot her enbodi nent, . the p&@fent,anention relates to
Witly BRERF TS PRATRASAGAHY RECPHEI ISR Ut i cal
CONRORbinkPBS b RN Qﬁ@pﬁ:@én% ifenf0S 39&ed H&sa?é‘ %rﬁﬁeoomprising the
but are not limted to, those selected from the group
phagoasigedl ngmpésitions| descritzadsheras, Doaggedbans trwbidet byt are not limited to,

ranul.es,. suspensi ons, ointnents,,|otions,
thoy, SIELRT it o8 A Big R acerBishn it Dl A URe o Iotionieiels eramules,
susﬁéﬂ@ioﬁﬁ!aﬁﬁtilﬁe)/ltsoﬂotﬂihb‘,%@&ébﬁio@i&&%rﬂ?ééét&s.atlﬁféhtdbs@é@ﬁuﬁﬁl contain the
the desired therapeutic effect. ypically, the

quaphityrofelees qubstancecephgudaied toopredugel the esited thavppeutie effestn Typically, the
phagnqgg‘c%?ﬁ%ax g&éfosgt%hts%i '3 dhdi S E@&%:agﬁ :do%afgg?lﬁft? ccﬂﬁﬁ)lﬂfn[gtzf?o%% ’albout 2mg

ug substance f € COomnpos
to abbtitt @0 rman g thefdrap sulistahde by wedglaldilie dBOEbsiEPnDGIithGa range of about
preferred, The pharqug&%ical conpositions of the
fF

10%3&Mtﬂ9%ﬁ8ib6ﬁgﬂ bly contain a therapeutically
ef fagt pHERARDHII %mggﬁﬁgﬁsgggaﬂhk! ]@gséi% Uglvatat BRBGably contain a

The tefm "t herapeuti ecti anmount,” a
therapeutical]ly effdotive atmouanofatie wntstablinet dreg dubsjarsab stharterm "therapeutically

present in the osition being admnistered that is .
efteEliye FEPRRl FS AET TR IO PhARO B Of (F GhE SYskie pepsent in the
congjéﬁiﬁoﬁﬂeﬁfg_t adn9fRteREd tHRE & QiR RYFRYQRRIeOdlophent of, or alleviate to

i sease being treated. Likew se, a therapeuticall

somsf fxtenti wae souate of the simptanse of itbaldissesmpbsingi toeated.  Likewise, a
theré % 1rc§11); Qtifeac%vg TR0k &z a d@éﬁg@eﬁeﬂgﬁ%ggpggtiaﬁ ?éfer!ssc an amount of such

I"Ci"ent " to preven eviate to
confBkiofXhart soffRicdt tepreef déveRpaaPbLD OB aldéviitbeo dbseagkeent one or

morkéegfq[ etsreat ed. In determni ntg the effective anmount or

ymptoms of the disease being freated. In determining the effective amount or
dose, a number of factors are considered by the attending diagnostician, including, but not
limited to: the species of mammal; its size, age, and general health; the specific disease
involved; the degree of involvement or the severity of the disease; the response of the
individual patient; the mode of administration; the bioavailability characteristics of the
preparation administered; the dose regimen selected; the use of concomitant medication; and

other relevant circumstances.
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dose, a nunber of factors are considered by the

attendi ng di agnostician, including, but not limted
woaooTiohes2speci es of mammal ; its size, age, andrPgEemsSz@b/033254

heal th; the specific diseas® involved; the degree of

i nvol venent or the severity of the disease; the

response of the individual patient; the node of

adriThe pharapcanicalt doenpivsivianaiabadding tty thé @rﬁcnteim/@ttionscocntain one or

tered; the d N
motgdgBERIEY TSR IONE COIBSN SR LGP et OR AT arRpeBypigipients may

inclu@é Sﬂ@&t mGifer fﬂléﬁ’@ AR0EAS -f3NE R ABRGEUYtEIRhe 6ATNOR! 1abRBS mannitol,
accor d resént invention contain one or nore

pregﬂlu@tmmde aﬁarobaamq/t diker mlmﬁemﬂsmf@megalgplne sedibg gtaedh gylcolate,

art. Suc ex0| ien ane cor
crogedy{dde” Sigpotfes® Faghind v, B el bibPay At Hibite, magnesium
steagtt) déﬂﬁl%ﬁsteérﬁpﬁlﬁﬁ@ate BRIl Rb; svﬁHe%@fsafdr Rk &BpleSduRfdzb saccharin and
and the |ikel disint egrants, for exanpl e, sodi um
the dikeyr Bavogipiscagenis efor exampley pepneeming, Bebal palicylsiss osange flavoring and
e 305, P S S P Sy PR G o e vt o

adnﬁmeﬁ"at&nﬁrﬁlthéa@sage(ﬁjmhgedsucrose saccharin and the
like; .flavoring agents, xanpl e, perm nt,
metifyill alp %@ylpa%r %te g éklﬂlﬁ‘i%ﬂier?@t e B araggutical compositions
of tﬁ@ ﬁ&&ﬁ‘gﬁven oif Sl B’eaz{drﬁ’iﬁﬁt QB ro?ner ?H%ga RhXEAnd/or gro%hylacuc agents
Xcipi ents epenlng onthe route o m ni strat
andém dhadhencoabs af onanmesiéchlly incompatibleltbarewgh.appar ent to

ORI EPPPBHE ! o BT camPoT HUBH P R Bseutally accepiable. As

use@ Wedeit, S GIh@mMebiically NREc RS ARAHb drenPRMHR that is suitable for use with

prophyl actic agents and/or nedi canents that are not
hunpadiapglor yttien eorpds witheut wsiuewidverse side effeat dpusht as tokicity, irritation

and g AR RS R R s TR i,

aCCH{H abthpositeeIRPEM Bt prieSend Hﬁvdnﬁah dré g@uexhnjalaanﬁm@teteﬁeto patients,
th humans and/or other animals wi thout undue adverse

Whlg]p bqghg}e; bt age pgtl}gﬁltggtot WE@@! foy ¢xamplg, hymans Py conventional routes
kno@n! iR TG4 §'rrt i‘nor s ?) ﬁ%’%ﬁ@%&%h@c&ﬂ ﬁéjadgyﬁtﬁﬁgé?f;tr@?ggﬁrtns orally, in the

benefit onposi t1ons
form oY,eft exmyde,e Iged]exr sulft geladmapsusle ex fabllet,a qaplet, emiassnspensmn rectally

whi ¢ cl ude, ., but _arge not tedto manmal s,
or VARl FoF Akl e GRD Gt ¢ CADLTY SPOSLOTR M apeiery-y e, ointment,

lotiéH, Lor éﬁ@ﬁerﬁ?&ﬁn'@f Copiddls, FRNBARIPd AN heCRBMRSTE @95@1;@' &h@ﬁ&x@ lotion or
to pati‘ents oraIIy in the formof, for exanple,

Suspms@nor soft gelatin capsul e, a t abl et, a capl et, or a

f o ; eegl?c’rle%%{ g{yglgt%o% é%t’g a?%r eH&? X%e %fo tg? yﬁa S?Lglcal compos1t10ns of
the @ivehtidRNin, médéihe@n, or suspen5| on; or topically, for

exangl e in the form of agoaste ointrment, lotio
hloro-NV,N,5-trimethyl-4-oxo-3-phenyl-3,3-dihydro- 4H—pyr1dazmo[4 5-blindole-1-

acetamide possesses a high affinity for the peripheral-type benzodiazepine receptors and, as

such, can be used for the prevention or treatment of peripheral neuropathies of different types,
such as trauma-related or ischemic neuropathies, infectious, alcohol-related, drug-related or
genetic neuropathies, as well as motoneuron conditions such as spinal amyotrophies and
amyotrophic lateral sclerosis.

7-Chloro-N,N,5-trimethyl-4-ox0-3-phenyl-3 ,5-dihydfo—4H—pyﬁdazino [4,5-b]indole-1-

acetamide may also be used for the prevention or treatment of neurodegenerative diseases of
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suspensi on. The present invention further relates to
the use of the pharmaceutical conpositions of the
wonveeias i n nmedicine. 7-Chloro-iV, PCT/US2006/033254
, 5-trimethyl - 4- oxo- 3- phenyl 8 3, 5- di hydro- 4
H pyri dazi no[ 4,5- ]indol e-l acetam de possesses a high
affinity for the peripheral -type benzodi azeEi ne .
the ceptegdtnsreouariystens eithehof harachle type dutloes wchisbravascatar iageidents and
[ I : t hi.es of different .
cral g SRR By, GEOEUR HREHE BBRIERy Riofhimic Bases (multiple
sclenesiv)p pdeidigss's idivess! iFatdnsoalscdib@dse r fldah@d other disease in which the
drug-rel at ed olirwgeneti c .neuropat hi es, as wel

| as
admisERiEnTy fneurtippiicdagons dx prrgsted i havie adthprepeusisiatiest: and
anyf AE 152 SCLEL S Siry1-8-C A vbridazi bl -1-
oY ES BRI il S oy § SRR it st
acefanpde intkyz blso[ bk Sised ifordteepleaasionnvd ereamyend| cfoadne: 08 &lironic renal

. foar. the preventiaon, or treatnent of neurgdegenerative i
insuffigigacie SIREHOERHRa (lobEhc, BrroRrie ardiag fiekeriin anfldnsufficiency,

my&aktigl fnfRe: Sl GhclRis OF G A CHNBE, ?ﬁ&ha‘i’? %§os§9§n, angina pectoris,
crani al and nedullary traumas, or of the chronic tyrge
pathnliegica sonditiohsassonated withlescatdiad valpése irflahenmaeiysprdiac diseases, side
zheiner'.s. di.sease, ParKi n's diseasg and any ot her :
et S0 A B G R P RIBT aferblioat ofeifiss PEdPcatheroselerosis
andf RE tBFoSnHoen®YRE CoRehlicAtidiBY QesterloBia) trbfect®nls€ €bnditions linked to
. 7-Chloro-N, L ,5-trinethyl-4-oxo-3-phenyl™- 3, 5-di hydro-4
incqurast prodifer ptis] o, 1Bigrgtion o e smnoé mmscdecﬁﬁm/ al so be used

for r, 10 r, t ten f .acute or chroni .
e Y SR A b Bro Rt B -indole 1
acetagpdy hpashown pledrthaedlogissl ety @ dnintid Whddeld €Néumatoid arthritis by
ocardi al infarction, jschema of the |ower |inbs,
mO(gkygqxt & IERIPS BespAnsea ARyl isdherefore alse usgfal fos theyprewgntion or treatment

of tE&! 't&h%PtﬁriﬂéSOCi ated with the cardi ac val ves,
I nflammat ory cardi ac di seases, side effects due to

c arldicoatore dataredi@tovehdt shoperiphetaheypefienr@fiizeping redeptor could play a

ardiac surgery,.atherosclerosis.and its.
fon i el T e e Brcon eBd Cars G ongrapesses. Tn general, and
in doRipRfbdORsth £RRdl tikRRS dnl MKRAsddOddRRP I §fRetipheral-type benzodiazepine
proliferation or mgration of the snboth nuscle’cells.
receptagh |ipobseqyed B vetionst types of twooms- pldeeance3, Fhaiefgrdr @-chloro-N,N,5-

iR OBt P LS RS T B Rtmice may atso b
used g uheprel chtidhton tiehtinfenbyf tildtH aldidagcdrdie | Mmune

response, and is therefore also useful for the .
pr eNenpsrEmer-tynee hentedinzeping FReapiAtsofd dPQ MEGSERtsin the skin and, by

virttlgé U&f afle g'gcth?orl)w}Vcsaﬁﬁ?etw%t-%)fcgg-pggﬁ}jl-%I:SqﬁﬁgfdltoYH?—pyﬁdazino[4,5-

enzodi azépi ne recéptor co
blindole-1-acetamide may be used for the prophylaxis or the treatment of cutaneous stresses.

The expression cutaneous stress is understood to mean the various situations which could
cause damage in particular in the epidermis, regardless of the agent causing this stress. This
agent may be inside and/or outside the body, such as a chemical or free-radical agent, or else
outside, such as ultraviolet radiation.

Therefore, the present invention relates to a method of treating and/or preventing
diseases linked to the dysfunctioning of peripheral-type benzodiazepine receptors, which

comprises administering to a patient in need of such treatment or prevention a therapeutically
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fundanental role in regulating cell proliferation and
canceri zation processes. In general, and in conparison
woizodr/momneal tissues, an increased density of PCT/US2006/033254
peri pheral -type benzodi azepyne receptors is observed
in various types of tunors and cancer. Therefore,
7-chloro-i\ iV,5- ‘ _
effectiverampyt-of coyetﬁl@aqoﬁ@ny II-f the mvhlytmmom thepapeitically reffedtive amount
5- lindol.e-l -acet used for the
of a&fhé‘b'g?ﬁe]‘té??l ?mP?Ség?‘h%ﬁqm B%ICS?ITE r%veg 9¥Md cancers. The
PertnRiae embolit, ARE pRAERA ZBRINAEN FREPI0 ﬁleﬁlbﬁ o&kRBing or preventing
present in the ski n" and, by virtue of these,
a nyureAegsnerative dissaser iwhieth pomntises AdmipisisinE -18, % patieni dn negd of such
r in i
treaﬁ@ﬁ{péro%%kl?rﬁ sg &Péﬁaﬂg‘%tcel&te?}%%g\%o?ﬁ 1{1?3 ﬁfeg{}gya%hne %orm II of the
invaitiog 93 @$heraﬂ’b®tlealm EHERL0N B blrR D€ @ Pphardiidcestical Somposition of the present
understood to nean the various situations which could
invelkig8e damage in particular in the epiderms,
reg t T
ag eﬁlﬁ&ﬂrlrgya%@qlﬁr}g?[ d@gglﬁ géﬂtzid{‘}g? ﬁcfg; t heh[)ﬁg)?, Ofsﬁéﬂmg S 4 reventing
neucdpathyc avhich dorgeises didodhistagemtty orpatikste iputesd def, swhc breatment or

as .ul traviol et ad| ti.on. Therefore, the_presen . )
prey§hdian 3 @’ﬁrapé‘ﬂ ¥ qftpctveameupt %fg crystalline 31/ éthe invention or a

thelﬁﬁ&ﬁl%ﬁ‘lq}l' E‘@ecﬁ'vé 8RR88t dfi a P iRulilie c&ﬁ?&fﬁ‘&{ 610cﬁé E&séﬁc‘c invention.

peripheral -type benzodi'azepi ne receptors
conlpr ipder aambadimesy ithey praseist paentamt rélates éeda metlmsﬂc hf treating or

treat ment or prevent, a thera utl effec
preldlh (aer i, O M B s PP RS his et ¢ Satigt Sy need of such
treatigitagepiel 6lony a ehé@p&itNeal1 R EBlestiveO hmaumhaf BREEMIHCRbrm II of the
conposition of the present invention. In one

inverisp o eilrrapeutiealr effastive pmowhof 8 phaaaseetical eorapeatidngyf the present
lnv§iukreat|ng or preventing a neurodegenerative disease,
I'Ch conprises adm nistering to a patient in need of

SucAndth@adnttdiment oftiey gventon i@ atrhehedpefl trbzﬁﬁigl Qt preventing cutaneous
ef fective ampunt of crystalline FormI | of
stres§eu-atpicl formprises PRI peling tos P3fieat maaed\wd sa%@?ﬂtm@t of prevention a

theﬁpa{tﬁgl‘f}e Hﬁ%&%lerrent Q%Ttr:h}gfhll%e kg B &S@l@tm{/éﬂﬁgﬂtdr%ntherapeutlcally

of the present i1nvention iIs
effm’evmmdowft ofa phar!rrmgeutrcabccmwmttlong)f theLprogzat my';entwm ch

rls nistering.to.a patient |nn f such .
ekired ARG 85 o pRePBLIT i HEPIcPt SipfiE or preventing
rheﬁﬂ'@t@ﬂi ar@iitis] Which! dohipRisECsdmihistePihg th @ ﬁaﬁ&ﬁﬁh'ﬂé@d Of swth treatment or
t her apeuti cal | y efféctive anount of phar maceuti cal

precotipod therapewicalllieffacive nmouhtv@ﬁ]@nysﬁalllnlenFqﬁbﬂIh@f the invention or a
ther%?gﬁlcalg\? nftfectlg? %@é@teoﬁﬁt hépn\é eérglél!é?arl]g rgpgs ntgon & \Agprré%énq ?gventlon
co rmﬁcbtsﬁqoratéﬁb@ embedinttgt bOthe iPedntients & Felesidton trestit@hor preventing
cardiac disease or a cardiac disorder, which comprises administering to a patient in need of
such treatment or prevention a therapeutically effective amount of crystalline Form II of the
invention or a therapeutically effective amount of a pharmaceutical composition of the present
invention.
A subject of the present invention is the use of crystalline Form I of the invention in
the manufacture of medicinal products for the treatment of diseases related to peripheral-type

benzodiazepine receptors, such as neurodegenerative diseases, neuropathies, cancer or tumors,

cutaneous stresses, rheumatoid arthritis or cardiac diseases or disorders.
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treatment or prevention a therapeutically effective
anount of crystalline Formll of the invention or a
woOher7apeusi cal |y ef fective anmount of a phar macedriusalo6/033254
conposition of the present onventi on. Anot her
enbodi nent of the invention is a nethod of treating or
preventing cutaneous stresses, which conprises
ad l’!['ll*féifslﬂ(ﬁminggxirﬁplés wilt fiether ilRstige thedhvesitioh, Wﬂl&att,rf&mtever limiting
or prevention erapeutlcally effectlg ggqy }?
it th@f%t §mtabA@71fam MV gftrimethyl doaxer3-shenyi 3 ro-4H-pyridazino[4,5-
b]mhgl%rlag ?atlljllﬁélk Mln%frﬁﬁgﬁél\{fgr AR ﬁéscﬂb&f@%g%ﬁﬁé’st 1'(1}81"&[168 but is not
Ion o Fesent I nvent i on
hmleﬁd’aodehlmtt‘oN N, Bhﬁmeﬂmyb—momlﬁﬁ -pergl-Apt dibydrof4 H-pwadazing[ 4 6-b]indole-
rev ntin mat0|d arthritis,, ' C ri
1-adsammidy BieB reﬂgy Roper e ftesqrbed di b PR bG8 70 Any form of
7- cH?éSroQ/V W"fﬁfﬁrb&ﬂ 1. Bﬂﬁggﬂ@h‘ﬂgcﬁjd afd- ﬁﬁ%yhﬂ@zﬂdf[@@&]lﬂﬁole-l-
crystalline Form| e inv ntlon or
acetpineteapeyibieambd ys etaftingt invterialfourthe preparaphlaloﬁiwntﬂ @atording to the

resent .invention

prod RS At DR Bt e CHRLATORG GUER 65 1o S REICif doflg synthess, it
mayt Beivhagddus B @¢€ With Fbrdl eindse fhe pespagution. a car di ac

di sorder, which conprises admnistering to a patient

in need of such treat menEXAMBIEEntion a

therapeutically ef ' talline Form

Il of the inventi ofﬁ g’gﬁaﬁ&t}ﬁ ljg%ulﬂl caﬁ@ effective

arrt?u@hloﬁf-Nav,Bhﬁmem?Bdeo&I-plmnyp@SLdlhﬁhoaH-py’rﬁlaprne&Eﬁ%]mdole-1-

i nvention. A subject, of _the present inventjion is

aceta@@eoezser@sw sk N e - TOHBRES GO0 L e 110°C.  Warm
ethagB ﬁ9t6‘55(g) \gése@t b ¢ AR soRftRAUSIEa EQld isblaBRANIE RltrRon at 15°C

ases r o peripheral -type Lenzo |azep|ne
and veshat with, etbanoh  d%e nefnared epentrar ait c;rysialﬁns #aped, obtained substantially

accqrﬁur 9 313? breoj:reflﬁ?régﬁ @ gr ! umgbr gg:re ’@2 851'%?0\&7 & Diffraction pattern

can Bk §Reeh Figlhee.f o | owi ng exanples will further
illustrate the invention, wthout, however, limting

it thereto. Suitable 7- CW
, o-trimet hyl - j)gpar?tloné)olc skall%ﬁe h%drl\gf tﬁo A

H- pyri dazi no[ -ace i ng
rrat?@Chlato-Ngvlf,Stthmdggr-emsto@eglfﬁnyb@d dili}@ii@dﬂf eyridaatlo®$]indole-1-
t t t 7
acetgmgd,e: ?{g@n %g,qsollzggc]b%rrgs_tlgqql@hgf agogoentiptign of # mg/ml at about 54°C. The

solutiBy "W A2F 104 hoP anlt! tHEAbRrentlid %Mé&evﬁre%g sih@& stream of
SRR RS S

procedures deser] at ent
nltrcﬁgmnmhn‘s 1§elaﬂnﬂ1g) B aohi. Hot stage microscopy 1ndlcated a melting/transformation

pheigTatron FABPEN BRED A e g e : MBS, dt AF My fpectum of a sample

subéfﬁ{tl%ﬂ&%keﬁa&rd dcB&aREep ispioeBdeé. Form Il according to
he procédures descri bed herein. In sone instances,

such as for comercial sENAMPELE Besis, it

Preparation of crystalline Form II — Method B
7-Chloro-N,N,5-trimethyl-4-0x0-3-phenyl-3,5-dihydro-4 H-pyridazino[4,5-b]indole-1-

acetamide (1g) was dissolved in 20 ml of dichloromethane (DCM) at room temperature. This
solution was added to ethanol (70 ml) at room temperature. Nitrogen gas was used to
concentrate the solution, reducing the volume by roughly 25%, to form a precipitate. The

precipitate was isolated by filtration within approximately 15 to 30 minutes. Figure 1, Method
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may be advantageous to seed with Form Il during the
preparati on. EXAMPLE 1 Preparation of crystalline Form
WO 2007@2fas0-i V, L 5-tri met hyl - 4- oxo- 3- phenyl - 3 PCT/US2006/033254
5-di hydro-4 -pyridazino[4,54 ]indol e-lacetam de (230
g) was dissolved in N-nethyl-2-pyrrolidinone (920 m)
at 110C. Warm et hanol (2.5L, 650C) was added to the
B, is e IR ispertruandf asaale dubsteatiplippzpadd wceording to ttis procedure. Figure 4
.1 nd, washed wi.th.eth |. The.infrare ectra of
is o ANEEE PR SR e S RAY romura atiefing o BRIFH D% o
this procedure can be fogndamipifg gure 2. The X-ray
Powder Diffraction pattern can be found in Figure 6.
EXAVPLE 2 Pr epRiteparpidon ofcrystalinaFoinmB FdiethodiC - Met hod
A T [ Q7 D-tr ] . Cq .
et R TR S TN ocsoss- Bhonyip S-hdsp P Bidegipl S tindole-1-
acethinidto (224 |g) -wAC @ik edeinn@ishldidmsdhared 60 mIyEithab@l teRipeRiture using a
_concentration of 4 ng/nm  at about 540C. The sol ution
stirhgplate. | {Tdviegolnben wanddderd slowily dnhevpnes (40 yld HPLEL grade) at room

0N ale m.of ~ 0l 1LFO . [.$0 i
emGUARPE AR HEHED P SHLEBTLO! bl OB ° chI bl et e
approxirhataly’ § nansttor Figjuroh, Methodr@nierandR syepiraxi ofed @inyple substantially
2100C. Fjgure. .1, Method A is.an | ectrumof a i
pre@a?@pworﬁa%%toaﬁhﬁ RIPPSAURST SHYgPEP ﬁeeo‘ﬁaff?gvaﬁsmt i &, satnple substantially
pref QLAY Eng BHRVPLEeduEr eparation of crystalline Form
I'l - Method B 7-Chl oro- ,

, 5-Rorfionstdfyhe IR speotrd opihe expistadlite- modyady pregared according to Examples 2

L/ -pyrjd 4.9- . 1indol e- | acet ani l i
to 4 QAR DS TRl il BRG MR ot Bk Sipe prysipftine form.
t enpRY akphrBnentd ivelcw| hilvk Obeen@SorRdRd bR &Rk proQucts prepared
room terrper ature. N trogen gas was used to

m) at ] !
subsigiadliitaceqrdingiec proreduresdesqribgd én Hyarpples V& tine by
Hgm 25% to forma precipitate. The precipitate
El[{%gr-lv%%gated by filtration within approximately 15 to

FouferMradifosm Infigire@ Specth3eod@TIR) an | R spectrum of a
sanpl e substantially prepared _accordirafr:l%, to this
pr dOSHEF drangfog IR speptia wrre aRbnghvith @nNigpleh 734 Mneaa brand system.

AL ot D SHRGR AP hiihe D00R# pgraion o -
Bg drug substance/200 mg KBr and compressed into a disk (200 mg) at 10,000 lbs for
analysis.

FTIR spectra (see Figure 2) showed that Form II of 7-chloro-N,N,5-trimethyl-4-ox0-3-
phenyl-3,5-dihydro-4H-pyridazino[4,5-b]indole-1-acetamide has peaks at approximately
1656, 1643 to 1644, 1595, 1522, 1489, 1454, 1397, 1325, and 1282 cm™. In particular, the
peaks at 1656 and 1643 to 1644 cm™ are characteristic of Form II.

A comparison of the IR spectra (Figure 2) of crystalline Form I and crystalline Form II
shows two distinct patterns. Specifically, the amide region for Form II shows unique and
characteristic peaks at approximately 1643 to 1644 cm” and 1656 cm™, which are not
present in the spectrum for Form I. In addition, the Form I band at approximately 1307

cm™ is not observed in any of the Form II samples described above.
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7-Chloro-iV,N,5-trinethyl -4-oxo- 3-phenyl - 3, 5-di hydro-4
/] -pyridazino[4,5- ]indole-lacetam de (2.4 g) was

wdizewokyed i n di chl oromet hane (60 nl) at room PCT/US2006/033254

tenperature using a stirbari2plate. This sol ution was
added slowy to hexanes (400 ml, HPLC grade) at room
tenperature with stirring. A precipitate forned

Diffemmiﬂnilstzaimngn}élommen‘ryl(DSCM after approxi mately 5

. %CSS %ﬁrﬁ E’F%Pp’gﬁd:){‘glg%ﬁ & &rkjl& %ﬂ?‘ﬂﬁ%&eﬁi%f &’ £'ferent1al scanning

%‘ﬁﬁ&lﬁ'{ eThg ISOUER wad Sl Bt Wi RALLEY MdPfin HrivfMP L. The samples
tantially prepared according to this procedure.

Wenetanomukafedtlh elunﬁnmpepam didepier¢ed).cThe DS thernqerand wes scquired at
a %?éea% accorglpgb] Ie32to4are overlaid in

) ingiTpi§iol 4 Bertrﬂlé‘flethese sampl es are of the
SanmeChHyet hh i fB€ FohM (FifiGe X RPHEBHYE) @%Waﬁ%ﬁ@otﬁ@@rﬁc peak at
conducted on crystalline roducts E;e par ed

M@tlmntebam%/cé@ 2d9°@, n@uqhh@rrpm@éﬁ thg mpdting padeicfitigrm 1.

| r 0 :
eSS Aot Fob RS U S BRSOy constormation
SRR toVe hégheb hidl tigderysthlling fovircl thb 1¢@6n NBQO@’dWanM"C, followed
system The drug substance was _ground wth

bt a%eéqlrt&ﬁ%ip&wnaéhﬁwrc?n%% “e%fé@ Aslting B‘Hnb?%/ Horggl. The shape of

AEseulatgsho 0y W (el SO R LIkl i il

Fepgudent Bporsiaving ratbgtartieds sizd dndofample weight.

7- hIor -1 WLz, 5-tr | - 4- oxo- 3-
X- g?ﬁ?’\' Diffragct HWF‘B’Ml dazi nol[ 4, 5-

11 neebs- haeR! adeotiane SiS ABARSY Q)@WI?VKN@GX-ray powder
1643 to 1644, 1595, 1522, 1489, 1454, 1397, 1325, and

difatameter using eeppei Kedlpla, radmorp eghe 1ratrum§wmum4® with parallel
%o 1644 cml re har teristic of Forml|l

BhbaFHEon PSRV K @ﬁpﬁﬁ‘ﬁs %50 ?etcuryé,*?alqua‘r%l 40 ma,

Fe@patilelqn Saﬁlbléﬁtv@ré sda@néDat rhle N100\Bedrv@mithaé 6812 to 40 degrees in
patterns Specifically, the am de region for Forml|

gue and characteristic peaks at approxi mtely

Ilﬁ"é?ﬁer 4]a§1€1AF1 2503?1'3 Ol?lgrﬁﬁaf:?ﬂd’D d%ﬁ'teﬁﬂ (ﬁ)’iaﬁlﬁégp@g ?.%ﬁa?&ﬁtsamples of

e sp ectr Ion
Emdllaanchﬂ@nm«i Si’&tv&l the IGIPTD patein bf Fowmih Todameravetitoi the XIRPD pattern

S ERR g GRORIREL 1y [RBOT ROV 8 HSU P pRr Pt Fom 1 A
U MerRuEPEA B &Y F‘ﬁ%gx@éQﬂth@fa?%%@'eNeﬁ RMhd BltteBE BRHIM 11, but is
not seen in the pattern for Form I. The absence of a peak at approximately 10.79 degrees
(Figure 7), a characteristic Form I peak, indicates that significant levels of Form I are not
observed in the pattern for Form II.

A person skilled in the art will recognize that the peak locations could be slightly
affected by differences in sample height. The peak locations described herein are thus
subject to a variation of plus or minus (+/-) 0.15 degrees 2-theta. The relative intensities
may change depending on the crystal size and morphology.

Table 1 sets forth the characteristic peak locations, d-spacings and relative intensities

for the powder x-ray diffraction pattern for crystalline Form IIL.



calorinmeter. The systemwas calibrated wth indi umand
tin prior to use. The sanples were encapsul ated in
walowriontsrs pans (i ds pierced). The DSC t her nogprPamusam6/033254
acquired at a linear heating rate of 100C per m nute.
The DSC scan for Form |l (Figure 3, upper curve) shows
an endot herm c peak at approximately 2280C to 2350C,
whT able dorCleapcteristi¢c XRHTE Poslt Tocationsainid Relhtive InbehsitiesTéfdForm 11
DSC scan for FormlIl (Figure 3, |lower curve) shows
conversion (transformation exothernm) to a higher
nmelting crystalline formin the region of 2000C to
220Q0C, fol |l owned by a melting Bexdodhermthat is
consistent with t E?ltlng p |nt of Fo h The shape
of the DSC ther mogY&i i n the aturé&ﬁlé?on wher e
conversion occurs is Ii kel y déip ent u Zating
rate, particlegsgesa0 g YRSt - y Power
Di ffractometry (XRBEB) XRPD patgerns mere o tained with
a Bruker D8(r) ADVANCE X-ray powder diffractoneter
usi ng copper K-alpha radiation. The instrunent was
equi pped with par aPidl beam opt‘}és and thé tube
vol t age and anperq?%'mere set tpg40 kV ang 40 mA,
respectively. Sanples were scanned at a ra%e of 1.0
degree/mnute froms®@sto 40 degr®eés in angj.g 2-theta.
Figure 4 and Figure 5 show identical XRPD patterns
obtained for diffddédt sanples Bf Form1182and Figure
6 shows the XRPD pattern of For conp d to the
XRPD pattern of Fg?r‘rﬁl The pat’{nérn for %%m Il shows
a uni que pattern rebative to Fgonl. A ch@,rzacten stic
peak at 5.71 degrees (2 theta) is observed in the
pattern for FormI37lbut is notl58een in tIN8 pattern
for FormI|. The absence of a peak at approxi mately
10.79 degrees (Figure 7), a characteristic Form!|

peal, pattiviilathe pedldqbxit@nd i Capndes Retheta st/ 0f 1 Fiigidek 2ath6ta) at 11.47,
not observed in the pattern for FormIl. A person

§l87b pcS. h arerphargeterighiq q)fl:r%@o[énl ze that the peak
O?#Ul@ Sse&%hﬂ{i? c}ﬁ:!réﬁgéﬁ @Iﬂz ﬁ)%gtgﬁql bX sgécfé\{%(:s a%ﬂ(}‘él%tﬂ/@ intensities

sanpl e e pea &t ons erei
tdruhe pmbgﬂcﬁod-ray diffravtiom Iaitﬁeﬁnfoﬁf:rypiallﬁledTonmIn us (+/ - )

0.15 de heta The rel atlvel intensities may

Change " “‘:“"'L AN 1 G V :-f-!.g.'aaa. n_.-!g 5':31 I
Form I
Spacing Relative
Angle d value Intensity
Degrees 22% +/-0.15°  (Angstroms) (%)
18.05 4.9 23.1
16.67 53 24.8
16.00 5.5 25.8
15.79 5.6 25.3
13.36 6.6 31.1
10.79 8.2 24.8

7.85 11.2 100
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Table 1 sets forth the characteristic peak |ocations,
d-spacings and relative intensities for the powder

we-20@y2ti2ff racti on pattern for crystalline For RCT/US2006/033254

1. Tabl e 1: Characteristic XRPD Peak | ocati ons and

Rel ative Intensities of FormIll Form Il Angle Spacing

Rel ative d value Intensity Degrees 2Q+/ - 0.15

(Angstroms) 2Q (% 19.21 4.6 9.3 18.43 4.8 14 15.95
11.97 7.4 8.2 11.47 7.7 23.8 9.97 8.9 18.2

.5.6.7.
Dissplytion destingyy | 3 particul ar, the peaks (expressed in

degrees 2-theta +/-0.15 degrees 2-theta) at 11.47,
9. WissAMbrPtedth oRIcBysEE ALY I 8id ErySthlline 'Hoh I wkabbéhdubted with a

sets forth the characteristic peak |ocations,

padsiiertyipa geugdiasoluticattesfiagibathe(avaitablesfréo Distiek Ipadi g6 RPM and a HP

1 iffractio attern for erystalline Farmgl.. . .

AUV Bl SRt Pt 1Ay The i yigg parameters
Wbrehage theF@ushibshige icofcaRebién was A0Ghg/10médiaUthe dissolution media
Intensity Degrees 29 +/- 0.15 (Angstr orrsg (%9 2Q 18.05
wa9028%sodium lauryl sulfate/0.01M pH 7 phosphate buffer, the temperature was 37°C,
and the sampling time was 10 minutes. Standards were prepared by diluting a stock
solution in methanol (0.25 mg/ml) with dissolution media.

The results of dissolution testing, which are shown in Figure 8, indicate that crystalline

Form II has greater solubility/dissolution in aqueous 0.25% sodium lauryl

sulfate/phosphate buffer.

Stability Testing

Samples of Form II were stored at 50°C/75% relative humidity (open glass vials) to
determine if polymorphic changes would be observed. Samples were analyzed at 2
months. The chamber humidity was controlled via a saturated sodium chloride aqueous

solution.

The FTIR spectra (Figure 9) of the Form II sample after two months at 50°C/75%
relative humidity (stressed) showed no changes indicative of conversion to Form I. The
sample shows no evidence of conversion to Form I under extreme stressing; the
characteristic Form I absorbance band at 1307 cm™ (shown in F igure 2) remains absent.

These results indicate that no significant differences are present between the stressed

and unstressed (initial) samples.



16.67 5.3 24.8 16.00 5.5 25.8 15.79 5.6 25.3 13.36 6.6
31.1 10.79 8.2 24.8 7.85 11.2 100D ssol ution Testing
woOisEokt25on tests of crystalline Form | and PCT/US2006/033254
crystalline FormIll were colducted with a paddl e-type
drug dissolution testing bath (available from D stek
Inc.) at 75 RPM and a HP 8453 WV brand
Whapisclaimehist onet er at a wavel ength of 320 nm The

fol | ow.ng, paraneters re.used: the drug substance

L 8&RYs ?9ﬂb%8ﬁ§ﬁé@nﬁ@uﬁg9{?qﬁgﬂ%4ﬁ5the di ssol uti on nedia
was 0.25% sodi um lauryl sul fate/8yg0 1M pH 7 phosphate
buffer, the tenperature was\37C ahd t he sanpling tinme
was 10 minutes. Standards wgre-prepared by diluting a
stock solution in methanol {(0.25CHg/m) with
di ssolution nedia. The resu f dissolution testing,
whi ch are shown in i ndi ca Nat crystalline
Form 11l has greater \ty/ dNSSY dn i n aqueous
0. 25% sodi um | auryl phaSphat e=buf f er.
Stability Testi myr Sag o Il were stored at
50C/ 75% rel ati ve hum dity [open g]ass vials) to
determ ne if pol ynorphic cB&nges.woul d be §25erved.
Sanpl es were analyzed at 2 nonths. The chg er
hurnvldich ys deagneedfoohlled via a saturated sodi um
chl ori de aqueous solution. The FTIR spectra (Figure 9)
of the FormIl sanple after two nonths at 50C/ 75%

2. TE @LstNBinb Wbt 3 cK1s- A28 S em SR oNELx 3 - SHRAPIYES-dihydro-4H-
i ndi cative of conversion to Forml. The sanple shows

pyriseziaof4dehliedad¢é-1 cseiamidd asaondingRoclaim Ithaleaxhibitsrageray diffraction

tressing: the,chara istic rm | absorbance band
pat%%“f s%%ﬁp?gﬁg%ouﬁﬁﬁi%%egs g’)?hell%rrai ns absent. These
results indicate that no significant differences are

Jgor esent_bet ween the stressed and unstressed (initial)
3. ‘thewpyeallipn farm accerdingocplgig: 2, wherein the X-ray diffraction pattern further

comprises peaks at about: 11.47 and 9.97 degrees 2-theta.

4. The crystalline form according to claim 3, wherein the X-ray diffraction pattern further

comprises peaks at about: 19.21, 18.43, 15.95, and 11.97 degrees 2-theta.

5. The crystalline form according to claim 1 substantially free of any other polymorph.

6. A pharmaceutical composition comprising the crystalline form according to claim 1 and

one or more pharmaceutically acceptable excipients.

7. A pharmaceutical composition comprising the crystalline form according to claim 2 and

one or more pharmaceutically acceptable excipients.

8. A pharmaceutical composition comprising the crystalline form according to claim 3 and

one or more pharmaceutically acceptable excipients.
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1. Acrystalline formof a conmpound of Fornula (A):
which is designated Formll. 2. The crystalline form
wohoor/erd2er o- L L PCT/US2006/033254

5-tri net hyl - 4- oxo- 3- phenyl -18, 5- di hydr o-4// -

pyri dazi no[ 4, 5-6] i ndol e-| -acetam de according to claim

1 that exhibits an X-ray diffraction pattern
9. Aan@Rhédionthearqaanntat prdventiontofaldiskasy eabis@d¢rtiatkad tBa dysfunction

The crystalling form accordi to claim?2,. wherein th .
of pripheyaldynerteee pr&r@@pwrwvr}gﬂb?omﬁ Pé@@l%%fawsto patient in
need PR ol e e P R G v o the crystalne form
accofdimgyo dliafri iact i on pattern further conprises peaks at

about: 19.21, 18.43, 15.95, and 11.97 degrees 2-theta.

5. The crystalline formaccording to claiml
10. YWRtRAtRh WedthRBt &fpravintieh BES dRedsy BPERBrdeflinldd to a dysfunction

pharmaceuti cal conposition conprising the crystalline
of peapheradypar tinzediezepoleakenplors richielneonaprised pdministering to a patient in

har eutically acceptabl e excii .
nee RS o TGS b PG PLRG 5 dmafyofapbempecute
comipBsitivRE6RIdhH® dlgincbai m 2 and one or nore

pharmaceutically acceptabl e excipients. 8 A
pharmaceuti cal conposition conprising the crystalline
11. f A Thaks&e rfgf ?l% ttl%aﬂe%'t 'Br%x%()éhtﬁﬂ%% H&g@d%eneraﬁiﬁve d%sease, which
pharmaceutically acceptabl e exciprents. 9. net hod tor
coniphigest adadhiswering 0o a paidere i hewd effsueh testematonpredérsioncaherapeutically

linked to dysfunctipon of peripheral -type

effefyayR AR} ebDR S ELEIR 1OFS ACHTIDE R ORER 1 s o8
adm nistering to a patient in need of such treatnent
or prevention a therapeutically effective anount of

12. thmethog forthe tmatnfeot on recantidi nfja neurodegensrative disease, which

con&eﬁg%ﬁ) g{lr?llrsﬁef:}ggaot % ga%%en ?pgrfe%{]‘ 8? %Lgcﬁ%%tﬁ{ngegllt Iglgﬂrgeygrlrtl_s eastger%f)eutically

effeB@NZAEHRE 8P4 PRariRE&RICAl Compokitich a6idhE $€6laim 6.
admnistering to a patient in need of such treatnent

or prevention a therapeutically effective amount of a

p ¢ 0si . ' . 11 A
1. PRSRSEH VR GRTRNT L ARE ST LS ik T s
to anetiemdagesd vAkicharaimeanse provention e drpagestisally effective.amount of the

adm njstering to a patient in need of such treatnment
my%@h¥ﬁ3W@ﬁ@W8%n§t?ﬁ@FﬁdeuticalIy ef fective anmount of

the crystalline formaccording to claim1. 12. A

nmet hod for the treatnent or prevention of a
14. n& vmeshiel fon dheatréatmenti @gasention o€ heuropathy, which comprises administering

to a patient in need of such treatment or prevention a therapeutically effective amount of a

pharmaceutical composition according to claim 6.

15. A method for the treatment or prevention of cancer or tumors, which comprises
administering to a patient in need of such treatment or prevention a therapeutically effective

amount of the crystalline form according to claim 1.

16. A method for the treatment or prevention of cancer or tumors, which comprises
administering to a patient in need of such treatment or prevention a therapeutically effective

amount of a pharmaceutical composition according to claim 6.
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conprises adm nistering to a patient in need of such

treatnment or prevention a therapeutically effective
wanoure7af a pharmaceuti cal conposition accor dPa@/uSe006/033254

claimé6. 13. A nethod for tifie treatnent or prevention

of neuropathy, which conprises admnistering to a

patient in need of such treatnent or prevention a

therapeutically effective am)unt of the crystalline

formaccordlngto claim1l1. 14, thaod for

he . .

17. 1 Resielionk 8 B ERERETLOH mevﬁlétmnoe Ut (B igh comprises
admﬂgé'{kﬂ?ﬁe%{oeﬁ P&%ni th ﬁeeﬂa&f &Ph txle ?¥ grfevéﬁfo'ﬁ 4 fh%?ép@@t'i@ally effective

or preventifon a therapeuti ca y e ctive amount of
amophiaofithe eytthltiab faonpesidingto damor.di ng to claim6. 15. A

met hod for the treatnent or prevention of cancer or

tunors, which conprises admnistering to a patient in
18. %e ﬁjnéﬂ{ods i SALABRL 00 hrdVeRYGN bF QN c@dafddRk AR, i \ﬁliﬁhh YCompnses

fective anmount of the Crystalline form accor di ng t

admpligteringlto 4 Gatient fretieasldoft swch thiieatmant gt preventism @t@mﬁl@ﬂiy effective

er unor S€S mnistering to
amogntp%t? @W???“ﬁ%&OIBPOSﬁG%’ha‘iCP%?% alrcr)l:'r%(]lpr evention a
t herapeutically effective anmobunt of a pharnmaceuti cal
conposi tion accordi n% toclaim6.17, A ne d:hod for the
19. t Aemethodt fosrthe ecplarant o preventiont efngsumatold @ghritigyvhigh comprises
ad nqg{g{ulilé ggt'IQnQ iy Bg{d SsulR Rttt BF rév tfb%ee? s t}feHﬁcl:'hlly effective
rea revention a therapeut
amoafDefithe afysﬁahmetfmmsﬁc&bfdm@tof@mm hccor d| ng to cI aim 1.
18. A nethod for the treatnent or prevention of a
cut aneous stress, which conprises adnm nistering to a
20. pﬁ hifod! for ncﬁ? Qre‘afmél‘ﬂcd? bePaRIRNST RleuRbRYERkhANS,Bwhich comprises
erapeutically effectlve amount of a phar maceut’i cal
admnmstpnsg td @pathent ax deetigoft such Itetmet of 9revpntlmt htherdpsptically effective

t t thrit whi ch
oo SR CoRPPROCT (R B PO B noed of ' such:

treatnment or prevention a therapeutically effecti ve

anount of the crystalline form accor ding to claim
21. 29 methadefondhe trestmenior preventiemel eardige diseweis rdiac dlsorder which

9 r

comgng%?%érh#‘gteﬁﬁg l«cljtp%i?ené E@hg{arcg;sggﬁe F{?ﬁg}eﬁp@ eé}"gﬁ%nﬁlgﬁ '}gch&gpeutwally

effetiney st b £k lcyysellirecfoin acandiupto dﬁurmlphar maceut i cal
conmposition according to claim6. 21. A nethod for the
treatment or prevention of cardiac disease or a

22. CRLAAG f 78 t‘fj%'im? g)li’ev%ﬁmi’ﬁ bB&sdRd MiRhtRd Q8dihe dRorder, which

patient 1 n nee treatnment or prevention a
corrtphleesanhumstealhg yo a patlent in need of such treatment or prevention a therapeutically

effective amount of a pharmaceutical composition according to claim 6.

23. A process of preparing the crystalline form of claim 1, said process comprising the steps
of mixing 7-chloro-N,N,5-trimethyl-4-0xo-3-phenyl-3,5-dihydro-4H-pyridazino[4,5-
blindole-1-acetamide with a lower alcohol at a concentration of about 1 mg/ml to about 4
mg/ml to form a mixture, heating the mixture to a temperature between about 45°C and about
60 °C; filtering the mixture, and evaporating the lower alcohol in the filtrate with a stream of

inert gas to form a solid.
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effective anount of the crystalline formaccording to
claiml1l. 22. A nethod for the treatnent or prevention
wohowarti2zac di sease or a cardi ac di sorder, whi OT/US2006/033254
conprises adm nistering to1& patient in need of such
treatnment or prevention a therapeutically effective
anount of a pharnmaceutical conposition according to
24. A p:omfeﬁ of Zﬁepaﬁnp tlrecnemallmﬁe formpdiclang 1t ked progsssaiohipmiging the steps

of E*or Wdlg pr@r&,_N 59 metl? 8}%(? 39 %ngr i-3Sj5—Iagilytdpoe-M%E %a££0[4 5-
1n%ofer1 Ef@etteth"ﬁ'd b @%Hro?bn?éiﬁa{ﬂélat §c§n&hﬁ‘¥ﬁjd’1f36f”about 30 mg/ml to about 50

dazi no[ 4,5- ]indole-I-acetamde wth a | ower
mg/ail ¢®fmrm zasolmcmo raddimgrtlat sobutiapfto zwno! a angimdf aboubbad e alzlout 1:4 by

Bt B 4 RSB oh et e

voldrhé Bﬁ b 10%% bW, vaihth SMaR0sfahdrNGastunBl h 8VIRT crystallizes; and
al co inthe filtrate with a streamof inert gas to

1solatmgﬂlascsltd|d 24. A process of preparing the
crystalline formof claim1, said process conprising
the steps of dissolving 7-chloro- |,

25. . pidce¥RIf @yépaﬂngﬂ@-dﬁyswdlﬁﬁa/forﬁ of claim 1, said process comprising the steps
5-di hydro- 4Jfﬂ§» rlda2|no e- 1 -acet ani de, i n

of diseHVREHRIPRATIL Y- tran%tbyic"eﬁw atnhsw?lo?r S-givydro-4a-nygidagnol4.5-
1ntdg1 2RO ame @é%lof&nétﬂﬁd@a@a%%éé Jcht’ﬂ;bo u@fda%bgtglt olﬂgml to about 50

utron to ethanol at a ratio o
mg/ilnl4o ﬁmma)d;a]mmarr edlchng the sblutibh ¢ bexaner to@huse a precipitation of a solid,

hl or, han concentrating the sol ution, reducing
andt1 atpg ¢ ?ré()l}ﬁ@ about 10%to about 40% with a stream of
inert gas until a solid crystallizes; and isolating
the solid. 25. A process of preparing the crystalline
formof claiml1l, said process conprising the steps of
di ssolving 7-chloro- ,L
, 5-trimethyl - 4- oxo- 3- phenyl - 3, 5-di hydro-4/f-pyridazi no
[4,5- Z?]indol e-|-acetam de in dichloronethane at a
concentration of about 20 ng/m to about 50 ng/m to
forma solution, adding the solution to hexanes to
cause a precipitation of a solid, and isolating the
sol i d.



