29 June 2004 | WD 01/30759 0 PCT/1B00/ 01460 SODI UM HYDROGEN EXCHANGER TYPE
1 I NH Bl TOR CRYSTALS BACKGROUND OF | NVENTI ON This inventi oR%deneged t o
sodi um hydr ogen exchanger .type 1 (NHE-1) inhibitors and particularly,
crystal s of such inhibit . 5 Myocardial ischemc i ry can occur in
out - pat i enWHBIEP| as in" perioperative settings and can | S4/AB8VIKHE0

devel opnent” of sudden death, nyocardial infarction or congestive heart
failure. There is an unmet medical need to prevent or mnimze nyocardi al
ischemic injury, particularly perioperative nmnyocardial infarction. Such a
therapy is anticipated to be life-saving and reduce 10 hospitalizations,
enhance quality of life and reduce overall health care costs of high risk
pati ents. Pharnmacol ogi cal cardi oprotection would reduce the incidence and
progression of nyocardial infarction and dysfunc¢tion occurring in these
surgical setti @@D(WMW@EN‘EKG’BIANGEFBWPEI1qNI-ﬂB|Tm|0RM$g'Nmocar di al
damage and 15 i nproving post-lschen1c 2 nction in patients with
ischenmic heart disease, car R gl ' S 0 decrease the incidence
of cardiac nor bi d*hi@fnvé}ﬂi@nl?@étbam sum@buaayaﬁbgémcascamg@ktypafamﬁ-op and
dysfunction in patients "at risk" (such .as greater than 65 years, exercise
i ntol erant, infibitprnard B‘l"’f‘@-ﬂ‘?'de@éE‘é%"f%’icEM‘ % ‘nel |i tus, hypertension) that

require gon- Card'l\.%c§i=&’é]ﬂcMem%Qn;T%dmfd&aﬂh%ﬁ@ht:émaﬁwldslue for the
nyocardi al injury observed after ‘ischem a and rep 0 s not fully
under st ood. mnoeﬁrawqmﬂgﬁ@ﬁm%aﬂ%@rfg thi, develpresy g ‘ﬁ?@ %@Q"of guani di ne
derivatives Thoc Rig ithrclioh o dRgbsRaHERR ailtire. fl'ﬁéreﬁ%ﬁﬁnhmet aleditel hedaas. A
recent publis eg patent appli cat i on, PCT/|B99/ OOZ%ﬁ ubl | shed as WD 25
99/ 43663 on tsomv@nm'rmlﬂlmqea@gocqrﬂ'é* igehamis dnjvry. pATiGHi ‘?@Pﬁ@’“&%y

' nC rpor at egnﬁ:)ea é?frﬁél%ﬂ&? Suth %Qh&%§§ |saaﬁt@rpla&tcyto<bfe id-Eaving ahd Ridues s

i nc ud| ng [5-cycl opropyl-1- (quinolin- '

H pyr azdPe- mogataygatyqnpg%r&ﬁnm ﬁ'éa"tﬂ'ﬁfé'f%aﬁg F%‘PP(?HGFFH heplth care geats of highy
"preferred sa tp%t sihe imediately preceding corrpound are the nono- or di-
mesyl ate salts. PCT/JP97/ 04650 application publjshed on dJune 25, 1998
di scl gses N Pharmacological cardioprotection would reduce the mcndence an

progression of myocardial infarction and dysfunction occurring in these surgical
settings (perioperatively). In addition to reducing myocardial damage and

15  improving post-ischemic myocardial function in patients with ischemic heart
disease, cardioprotection would also decrease the incidence of cardiac morbidity
and mortality due to myocardial infarction and dysfunction in patients “at risk” {such
as greater than 65 years, exercise intolerant, coronary artery disease, diabetes
mellitus, hypértension) that require non-cardiac surgery.

- 20 The mechanism(s) responsible for the myocardial injury observed after
) ischemia and reperfusion is not fully understood.
A variety of publications have disciosed the use of guanidine derivatives as
useful for the treatment of, for example, arthythmias. '
A recent published patent application, PCT/IB99/00206 published as WO

25  99/43663 on September 2, 1999, the disclosure of which is hereby incorporated by
reference, diScIoses a variety of NHE-1 inhibitors including [5-cyclopropyi-1-
(quinolin-5-yl}-1H-pyrazole-4-carbonyllguanidine. The publication further states
that “preferred salts of the immediately preceding compound are the mono- or di-
mesylaie salts.”

30 : PCT/JIP97/04650 application published on June 25, 1998 discloses N-
{(substituted five-membered heteroaryl)]guanidine compounds which are disclosed
to be useful as inhibitors of Na'/H" exchange and consequently effective for the



[ (substituted five-nmenbered heteroaryl)] guani di ne conmpounds which are

di scl osed to be useful as inhibitors of Na'/H exchange and?dupséeffent|y
effective for the 29 June @4 WO 01/ 30759 PCT/ 1B00/ %60 -2 treatnent of
various di ch as h rtension, arrhythma, an a pe

nyocardi al 1 nfarct, arteriosclerosis, arJQI_ conplications of d?gg@@guﬁ?hus,
there is clearly a need and a continuing search in this field of art for
conpounds for the treatnent of perioperative nyocardial ischem a and,
accordingly, new crystal forms of. such conmpounds. SUVMARY OF THE | NVENTI ON

This | L . . patively. th
0L ik VAN e B S B en O i) bRl "o
5-yl - 1H py ragakedid-icfards cardripsgamsisd ant compiivationsytfatiabetes. t . Anot her aspect
f this i ti i s,.di t el I o f F I
P sal't: Anotner Tpeere Bodty € nddl e ChRHGnG SRl R 4 ol o @
crystal foroompountis fdrahd-treatrent bf pariopetativé myoctdrdiakischgmidignid; act i on

d-spacing of Table |11 below 15 ct of this invention is

di rect ed t A" d}eglu(gy%?v(g{riﬁ oé&%&@i&pgﬁﬁ he Formula | salt having the
X-ray powder diffraction pat SeMMARY SHOTHE INVEN 1. Anot her aspect of
this invention is .directed t n.anh formD of the Formula I
salt having the fb‘f‘éﬁyeﬁ '9’%'?&?!?3‘8ﬂ?‘6?§%§%$§5ﬁ%m§1ﬂ e Il bel ow. 20 Anot her
aspect of this invention is directed to an anhydrous crystal formD of the

Formula | salt having the X-ray powdé€ 'diffnagtion pattern as shown in
Figure 2. 29 June 2004 WO 01/30759 /IBO?;LMGO -3 Anot her aspect of
n

this invention is directed to a hem lydrate|crystal formof the Fornula I
salt preferably having the X-ray di '&%
Anot her aspect of this inven s directed t hem hydrate crystal form
X-ray M$&Hdi ffraction pattern as
aln, including the foll ow ng nethods,

&ﬁ_;aci ng of Table IV bel ow

of: J5 the Formula | salt havi/ng t
shown in Figure 3. IntheN%t h
phar maceut i cal ‘ N

Altemativeiy, the above salt is named as N-(S-cyc'lopropyl-1 -quinolin-
10  5-yl-1H-pyrazole-4-carbonyl)-guanidine, monomesylate salt.
‘ Another aspect of this invention is directed to an anhydrous crystal
form of the Formula i salt. '
U Another aspect of this invention is directed to an anhydrous crystal form A
. ~ ofthe Formula | salt having the X-ray diffraction d-spacing of Table !l below.
15 Another aspect of this invention is directed to an anhydrous crystal form A
of the Formula | sait having the X-ray powder diffraction pattern as shown in Figure
1.
Anothef aspect of this invention is directed to-an anhydrous crystal form D
6f the Formula | salt having the X-ray diffraction d-spacing of Table If below.
20 Anothér aspect of this invention is directed to an anhydrous crystal form D
 of the Formuia | salt having the X-ray powder diffraction pattern as shown in Figure
2,



conposi tions, conbinati and kits, reference is e to a gr stal of
Formul a | wo¥fkd78e it i s \@Hderstood that if the cryga S |%§§E§££§ﬁ the
crystal-formis not present (in contrasig to e.g., a dry table

formul ation), the foll ow ng nethods, pharnmaceutical 10 conpositions,

conbi nations and kits are intended to include a nethod or, fornulation

resulting fromsuch crystal (e.g., admnistering an |.V. solution nade

fromthe crystal : L hi §ird t i l{.ﬁfﬁ f .
therapeutically é??tﬁgf%%}%rcgérﬁﬁﬁtq ﬁvg??' ilogtyc‘;ﬁg/égg%q B(?df%gbi%rﬁtae t%'r“'?’hgf
manuf act ur g¢hefFaampiadi seliipeeferabbr havingdthe dgray diimation d-spaaingyof Takle®h) having a
di sease or t?e?&g.i tion nediated by NHE-1. Another aspect of this invention is.

‘directed to a use of a therapeutical ly effective amount of a crystal of
Formul a | for thanothaudspectiefdhisfinveniied iscdirestad todr hemibydreteragystaldenie adamage

0. . b ! pg i - . ! e 0
tosi ti By rPEhor Bl Bl TEeRG by BRadATRAR N B B8 shod? fialict Bet) o)
need of such trebtthedext hereird, andligling thetfelidvang imsthasis, pharmaceutigial/i dual |y or as

a droup are WISk idhs! BfnnhSERSTLG Wik S3HEeA EMdlledta SHBMIY Folnfi. Ki dney.
l'ung, gut, S &t al Thuscr e spl'een, ' pancreas, nerve, spinal cord,” retina
ti ssue, thaMnilsitué anderstoodthat ifttes tiystl istin selution,Ahe eypiat foahliy ngrpprésant ed

cryotal s ard SomieRt EES A b it fornfiedshy. s EPBF RO ool PRk actulil i
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[ anap ant doroeton frapion TRTR ool HERATe Tashiidenfy = 3. Bl mats ¢ ne
C'L'ysifll sa]?Ifgikmiﬂgebnygmgtion are a(rzlm' ni ste;e_d pri or to, during and/or f
or , -, .

this i mvent i on b @aspebrt s Rye iF 8 Sa% MG dNopyLRREGHEGY o
2004 -4 A pa efystal efid-aipsiagdor the atanufadiure @1 a redidament fok dredting amaarfdr nul a |

crystalys Ao P RESISESEY 90005 L8aaRANY 0] 1 50 ul kgl day of a

For mul not her aspec rnvention is directed to a use
of a therapeut i camdtyer aspeetaifitvie invaption is directed toya tisd olof theoaneutically for t he

Subst ant | a TPl TRk E e FanhasY Rk AUATELOIY S mosbampRTRNe 7 Do)

surgery (e.mdycicgtisnardanmgede\y. sppsatastially preventing tissue damage, inducing tissue
protection) resulting from ischemia in a mammal (e.g., a female or male human) in

20  need of such treatment.

Preferred ischemic tissues taken individually or as a group are wherein the
ischemic tissue is cardiac, brain, liver, kidney, lung, gut, skeletal muscle, spleen,
pancreas, nerve, spinal cord, retina tissue, the vasculature, or intestinal tissue.

An especially preferred ischemic tissue is cardiac tissue.

25 ltis especially preferred that the crystals are administered to prevent
perioperétive myocardial ischemic injury.

Preferably, the crystals of this invention are administered prophylactically.

The ischemic damage may occur during organ transplantation either to the
organ or the patient, _ |

30 Preferably, the crystals of this invention are administered prior to, during
and{or shortly after, cardiac surgery or non-cardiac surgery. '
' in one aspect of this invention a crystal of Formula | is administered locally.

-~
-



(CABG surgeries, vascular surgeries, percutaneous translum nal coronary
angi oplasty (PICA), organ transplantation, or other non-car 2 aenss200eri es)
in a mmmual (e.g., a fenale or male human). 10 Anot her aspect of this
invention is directed to a use of a therpmpeutically effective anount of a
crystal of Formula | for the manufacture of a nedi cament for reducing
myocardi al tissue danage (e.g., substantially preventing tissue damage,

i nducing tissue pp Féﬁ‘étﬁéd &H&bgé"‘sébﬁut@@b@ t@ﬁ@@ﬁ@?ﬂgﬂ&y%f%%?ﬂﬂ%‘ ﬂﬁyés(ia%r Ginac
nyocardi al infarction or unsta | e angi na)

(acute coronar%l ‘%gn r ones g

or cerebr al®SP§ER réfeér\‘i’éﬁ@agel' HPEUth 01 Qﬁ%’l('@')kglfdﬁyé?fﬁﬁﬁf%‘l"a gygtals. o femal e
or mal e hunan). A&mﬁéieasp@@p@f:ttmef.nwm@nl QVtﬁfé'fctéélntd @ did %té%érap@tréﬁlﬁy of a
t her apeutical | effective anmount of crystal of Fornul a

manuf act ur eefE?P%[‘@ ARaHRRfeh S of F QHU@?H Oh{fGcRPRIaFtutY Qfsﬁé"%%@fé't (¥ g.,

subst antsi al rejudiid® iRichiith! tisS9e! RafRITBOR.g., SMSKISARLY Pr&RHEnP tRERC bRRYel N @
patient with diagnosed coronary heart | sease (e.g 20 previous myocar di al

i nfarction 'B‘i’“%ﬂgst“éﬁfee PEQigStoR) %ﬁ"nga%qr@ws(%o caf%'aat aﬁ?@*h bypage gesfting

nyocar di al (mf%)%hrgéﬁeé evagcu|araaﬁge?.e§5paa&aﬁmwanamﬁmwdi béH@né@Cén@roaafs%r
coronary heart di sea a femal e or mal e human not her

aspect of tHRTEAIERT F"@ SF?'%‘“EF'%@!' @H‘%@Oa cgediagypurgerigsy iy senameal |(<§»9 a
effective mg@or%alghgmgﬁ; al of Formula | for the manufacture of a
nedi canent for revent| n? I schem c damage in a mammual in need of such

treat méft. Anot H%QO patRech el thip s'”YW‘EHt'F'o‘H"qCEeddFOr éctier) of 7 dharaeeyically

therapeuti caeltive Qrfnbemt &V cARRIDF Fofm@aarnys Rl mahufGeturIbea ImdditanidHe for
manuf act ur e of a nedi capent for. treating cardiovascul ar disease in a

mammal  (e. Je9UENG Snecerdil tigare dRAeR) (e-gan Stibpriantialy, degvepting fissus HGBREPON i s

di rect ed t anduditiectiselie prdtb@ioApPRUdtiedts |preseding it ehidify aamitRt(allte dofnyat al  of
Formula | for the manufacture of a nedi capent for treating

art eri oscl e84io8Ssne Q- FRFRIMIAl Bigjctionpriungiable FoinI08 Cﬁﬁﬁﬁ)SCh?@'CJ%EtSZOM

-5 Anotfger (@gpetioksfinbithdmmaV@n.] PRniale 8 maetRfhdny. a use of a
therapeutically effective appunt of a crystal of Formula | for the

manuf act ure of EEMITcaRERt of dis ipyentiep g ‘Fispﬁ@dt Eh&i B3 i9% & themapritically g

femal e or raie@wwamemnt ﬁ@hﬂ@fa[%%ﬁhul@f} fohtre maﬁﬁaétu%noﬂé ribdi@phaf 1610 a
use of a therapeutical % 65 ef f ectlve anount of a crystal of Formula | for

t he manuf adiYENGHMYPC Ae damsige &ergeaﬁv?ﬁar&&aﬂmr%nang AissUsySamaee e. g.

a femal e orindmirRy twmrﬁrote heta ﬁe&i@ﬂpwltﬁfd.édhbged amanéﬂy%alrﬁd@éds@%&ﬁ to a
use of t hera eutlcall ectlve anmpunt of a crystal of Formula I for
the ma adeyl usolfnygca&gl pp grdinstable angina) or patiénts who are at high risk for

myocardial infarction (e.g., age > 65 and two or more risk factors for coronary heart

Q

disease)in a mammal (e.g., a female or male human) .

Another aspect of this invention is directed to a use of a therapeutically

effective amount of a crystal of Formula | for the manufacture of a medicament for
25  preventing ischemic damage in a mammal in need of such treatment.

Another aspect of this invention is directed to a use of a therapeutically
effective amount of a crystal of Formula | for the manufacture of a medicament for
treating cardiovascular disease in a mammal (e.g., a female or male human).

Anocther aspect of this invention is directed to a use of a therapeutically

30 effective amount of a crystal of Formula | for the manufacture of a medicament for

treating arteriosclerosis in a mammal {e.g., a female or male human).



treating angina pectoris in a manmal (e.g., a female or male human). 10
Anot her aspect of this invention is directed to a use of a tieyapcagoqcal |y
effective amount of a crystal of Fornula | for the manufacture of a

medi canment for treating cardiac hypert##ephy in a mamual (e.g., a fenmale or
mal e human). Anot her aspect of this invention is directed to a use of a
therapeutically effective anmount of a crystal of Fornula | for the

manuf acture of aadslsHrcaspRBt of Ahis .ﬁ%rﬂnbﬁaglm@cfe@nﬁi adiiSe 35 &5 thdraFeuiBanal
(e.g., afenple or nmale human%upAnot er 39 ect of this inventjon is

directed tF"&H ‘éeea'BP”%{ A raystof £afmyja ldey Ko mgrHtaciiene! @medicament &0 of

Formul a | ftf&at.h@ﬁymélaﬁﬁmé thaimal (Q@dlaqéﬂiﬁiétorfnﬁé’le htihgay | ng di abetlc
conplications in emal e or nmal e hunan) . Anot her E’ect of

this invention .%nom%wéat PBq'asdE‘ée'@P"dSt‘H'@F%elﬁ AcYusq Pf B hesepeutica
?rmu tnt of aef?bwet aoit dfax Bljrbﬁll bf Fermulhe faﬁmé}‘ RAahuEEURS ofﬁa rme&h).m;amg%rf or
reating res nosi n,a manna .g., . a femal e or e uman) . no er
aspect of tFﬁagnQ ﬁVéﬁ&‘m@rfnlasmWF@&engj 7 tpmple eemgle r&'”ﬁ’i‘ir apeutically
effective armuntAr@nfthea &dpest at 19§ iedniibh asldnfe@fedthﬁarrmwfoa@ ieasdutidall
nmedi canment treati nc% di SeﬁEPEEOf ce roliferation in a mammal (e.

a femal e ofe ﬁ'V§ ANAHOT D EFYA] P”%l‘%écf?'pg‘le AT actpeth @ greaic@mant &t ed to

a use of - a ttaEin@BByha padtbis mem@mmavae QB EHhal@br Maky M), of Formula | for
t he mmlkﬂf acture of a nedi carTF f.or treatl%g cancer ous di seases in

marmmal Pe. g., a ARETAWECHAT dhif RGN AR HifsEleda i @cYsg of tamﬂler?ﬁ’ﬁ}%’ﬁ@“yon i s

directed t@fcigeabui JfEEaBRNLF Fatrhia |66 Bl mdsufatienst & madticiment dr of
Forrmula | for the ac?’@pg}ture of a nedi famentf for 30 treating fibrotic

di seases i rire3tiRg rophy NAMPRTMR (843 8 'SUMBAT MARTBIBEY- aspect of this

i nvent i on i s di reetieg ddpeat uﬁem@fmaermbﬁnapﬂtebte@atd ¥ usd o itvRaputmibally Oof a
crystal for the actuyre of a nedicanent for _treating

For nul a
gl oner ul ar erﬁ%ﬁﬁ’\‘feo%’EP'é’Ftdgﬂsc"yﬁ ﬁﬁﬁ%‘l‘la (¢ dorgthe mapulaclire of a madicamanbdsr 29
June 2064 -tfeafingtdrar dissqestin Qfmatrﬂnhél (é@V%Ffbm@!é drindlé he@mbayd to a use of a
t herapeutically effectlvea tal of Formula | for

manuf act ure of & ANET cAFRERE © (S'F'S 'F%@Q'PP M9 %WBQES’H iy Bebts ohiA &er@peut:cally

hyper pl asi asfettiveaaounteds 4 @ry@tal of Fbenl& @ for theBin8nufBetiRNf. a Pndit@initalt f@spect
tQ a use of a therapeuticall effective

rount ot B8 DabStCEionSin f GRS (it RLR O TEAIe SRR cament o

treating pul nonaneitidrbaspets of Mhie iNRREBh i Qdifbctedatd @NBEe oPra WRIrepdUKEATY) -

Anot her aSp?f(éEtlv%f ar%glanst Afnavgrr}ts{a?gf iFgm(*ajlijlaS ?%re t et r%ar?ufggtgreogf g rrgergj?craa eef\lltjtfcl)rcal 'y
treating restenosis in a mammal (e.g., a female or male human).

Another aspect of this invention is directed to a use of a therapeutically
effective amount of a crystal of Formula | for the manufacture of a medicament for
treating diseases of cell proliferation in a mammail (e.g., a female of male human).

25 Another aspect of this invention is directed to a use of a therapeutically
effective amount of a crystal of Formula | for the manufacture of a medicament for
treating cancerous diseases in a mammal (e.g., a female or male human).

Another aspect of this invention is directed to a use of a therapeutically
effective amount of a crystal of Formula | for the manufacture of a medicament for

30 treating fibrotic diseases in a mammal (e.g., a female or male human).

Another aspect of this invention is directed to a use of a therapeutically
effective amount of a crystal of Formula | for the manufacture of a medicament for

treating glomerular nephrosclerosis in a mammal (e.g., a female or male human).



effective amount of a crystal of Fornula | for the manufacture of a

medi canent for 10 treating cerebro ischemc disorders in a pagumd 2d® 9., a
femal e or nmal e hunman). Anot her aspect of this invention is directed to a
use of a therapeutically effective anmoupit of a crystal of Fornula | for

t he manufacture of a nedicanent for treating myocardial stunning in a
mammal (e.g., a fenmale or nmal e hunman). Anot her aspect of this invention is

directed to a USEhdfierdadpeRt %IPQHlE'iﬁ@érjntMn I%Sd.eécie-ﬁd VE u8ei g tﬁéraﬁetﬁfc¥ﬁ} al of
Formula | for the manufacture of a nedicament for treating ‘%ocar

dysf unct i orffiehtive ABRHRY of( crystal of Feavla Ifer g Bapuireiyre ohadn @ara@ﬁé@'t of

thi's i nventteiing orgdd ﬂ?ﬁ&ﬁoﬁﬁe@ok‘%@pé’rbla@m& her2RGIMhAAel g, agbhmafkt b mafrouNt
of a crystal of Formula | for the nmanufacture of a nedicament for treating

cer ebr ovasd@di seases in a manmal (e.g., a female or nmale human). 20

Anot her saspect qindtmersaswéﬁraﬁuﬁia .h§erﬂaohe@.t @iﬁbc&éa o Wls@fofda ttﬁé"ééé\ﬁléh!ly‘:"ﬂ ly
effective amount of a cgysta of Fornmul a for the manufacture of

medi cament §6Ftve pRgERtQf @ cHsR! Wﬁ@rmwadﬁpé&%maﬁw@eﬁurﬁ a&@a@edlwraen’fdﬁhm

(e.g., a fapakifg BuInBRLE fidtedIRMa mxmn%ul(élgeatférﬁalelo? nllSRuflaf)ect ed to
phar maceut i cal corrp05| tions which conprise 25 a therapeuti cal ly effective

amount of a crydngthess agnecingf 4hip '&H@““&“p‘ﬁa‘#'mfﬁhﬁq @My of 52 darepptisally

carrier, vedifeel Smodht oo rystHiof F'oﬂﬁ@latl'fgf‘tﬁesm%ht?@cﬂfé 8€ h8Hedi®ment for
phar maceut i cal conpositions for the reduction of tissue danmage resulting

from i S€nerfie2ling cFLEVRFHaNYE disordesy Bonemaal (8,9 fespale pemalghiman)of a

crystal of For mAmtherafidhedt RN3KiTBHRGSH RN Hir e RS %bhgeccﬁré Itﬁérapy&i&bwe or
30 diluent. Yet another aspect of this invention are conbinations of

crystal of SHGFWA ampuniefee sevstal Oégﬁﬁawﬁdsfoweda@avfﬁsw Bfeladﬂ?d‘%‘ﬁe’ﬁrf@'t her

aspect of tihiaSing myeaérusanstuﬁmﬁghﬁ&h%rﬁa (éberaarematel&%éuah%éﬁf:tlve amount s
of a pharmaceutical conposition conprising a crdé/sta of Fornula | and a 35

car di ovascul ar dyE¥ieragrpechof g 'ﬂ%%“t'@f‘ igydirpcied o §p¢ i B flopraperdically

reduct i1gn Qfifedfvel aABUROS4a th/sidl 5 FerA@ERgSer IRSHahifRBtuld BMaihsdtndrtGhem a
I n mammal s umans, nale or female). Another aspect of this

i nventi on |téea§g%§b’°6?rd'aédyséu'@“9%t’h¢ mgmm) (), & femalg "@'%hu’ﬁa'(‘)ar di ovascul ar
agent wherein t hgom@usdpecolof tthig hidritonaBddifREQND GOIBOWIAS theapédtichlly a

t herapeutic effect
effective amount of a crystal of Formula | for the manufacture of a medicament for
treating cerebrovascular diseases in a mammal (e.g., a female or male human).

20 Another aspect of this invention is directed to a use of a therapeutically
effective amount of a crystal of Formula | for the manufacture of a medicament for
treating organ hypertrophies or hyperplasias in a mammal (e.g., a female or male
human).

This invention is also directed to pharmaceutical compositions which comprise

25 a therapeutically effective amount of a crystal of Formula | and a pharmaceutically
acceptable carrier, vehicle or diluent.

This invention is also directed to pharmaceutical compositions for the reduction
of tissue damage resulting from ischemia which comprise a therapeutically effective
amount of a crystal of Formula | and a pharmaceutically acceptable carrier, vehicle or

30  diluent.

Yet another aspect of this invention are combinations of a crystal of Formula |
and other compounds as described below.

Yet another aspect of this invention is directed to therapeutically effective
amounts of a pharmaceutical composition comprising a crystal of Formula | and a

35 cardiovascular agent and for the use of such a composition for the reduction of



for the manufacture of a medi canent for reducing tissue damage (e.g
substantially preventing tissue danmage, inducing tissue pro2eginedF)od
resulting fromor which could result fromischema in a nmnmmal (e.g., a
femal e or nmal e human). 10 Anot her aspect7-of this invention is a kit
conprising: a. a crystal of Formula | and a pharmaceutically acceptabl e
carrier, vehicle or diluent in a first unit dosage form b. a

cardi ovascuﬂs@ne ARHHge AREuIing BRSS! seRinhid IAGR&RMARI @g‘-ahnﬂnaﬁs m¥ehbCcl e or
diluent in a s%éond unit dosage form and 15 c. neans for containing said

first and €08 dosage fornms wherein the anounts of the first and second

conmpounds resul tAddthét dspestap Bl inGertbh@ch usé Bf t he above conbi nati on
conposi tions, conbination methods and kits, preferably the cardi ovascul ar

agents are, f or Bxamf FySRRffiogeRBlsan®. g. | acebutol ol , atenol ol ,

bopi ndolsol , | abei ol ola cmmg&qla@bgemadol oI oxprenol pi ndol ol ,
propr anol oI 20 so al ol ?ﬂfs cal ci.um channel bI ockers od|

ni f edi pi ne, wherelg)the gMmeahts gfithe Brshapd secondGomponnds res%?rhééh‘ﬂﬁﬁ’%w&ﬁq@?‘

openers, adengf ManufagaROSH A eredd@ARTENS 6F reditidy tistiiednfige ((e gsubst“a%ﬂé@pr il
enalaprll) nitrates | sosorbide dinitrate, isosor

5- mononi t ra‘irﬁ"erﬁ'ﬂ)g diss dg'm?ﬁ‘?'t ipdyclyg tisgugy @'PFE'@HO’()ereﬁ“'t'"%{fa?‘o%rhWB'FBtcﬁ’PE’z| de,

i ndapani de, resifilt fréth &thefia mlanﬁ@mﬁ‘@) te. Q'é’f‘eﬁ%&llé‘@ﬁmé@ Himangli goxi n,
ITE'[I|dI%OXIn) t | at el et |nh|b|tors (e.g.,

r onbol \F; %A‘
reopro)'® aspiri "Cﬁh %%T“S'Bﬁﬁ’ﬁ@ﬁl'ﬁj ERPBPIRE: cl oni dine, prazosin or

adenosi ne A3 recgpt org agaai stFormiblailsint Ak adeuisalR aeeepthble chelr, vehRle
phar maceuti cal. conbi gat I on conpasition conprising a therapeuti cal | y

effective ientdn a drst YRHBIa9R MM Bonpri sing: a first compound, said first

conpound being a&.crysd aiarmévaE@mamlageht, aR @ FRAABEEEOIROLES ot Eafifrond
conpound bei nﬂc}fgor%légnt en phos hor%ase I nhi bitor; and/ or optionally WO

01/ 30759 29€f pefer goe 0£§mz51a";5(har maceutical carrier, vehicle

or dilusnt. Anddher msaCor @bnthlfiry $4kY @Rk laAB deSord HEagelforns Ahbiibine
conpound, said flrfsf] (*; n‘geﬁnd being a crystal of Fornula |; 5 10 and b. a
dhg Tisk

second comfSuRHS ¢ BeLCIHS58 Haurﬂﬂﬁ TRgulbin g therggeptic effect

In the above combination compositions, combination methods and kits,
preferably the cardiovascular agents are, for example, R-blockers (e.g., acebutolol,
atenolol, bopindolol, labetolol, mepindolol, nadolol, oxprenol, pindolol, propranolol,

20 sotalol), calcium channel blockers (e.g., amiodipine, nifedipine, nisoldipine,
nitrendipine, verapamil), potassium channel openers, adenosine, adenosine, agonists,
ACE inhibitors (e.g., captopril, enalapril), nitrates {e.g., isosorbide dinitrate, isosorbide
5-mononitrate, gylceryl trinitrate), diuretics (e.g., hydrochlorothiazide, indapamide,
piretanide, xipamide), glycosides (e.g., digoxin, metildigoxin), thrombolytics (e.g., tPA),

25  platelet inhibitors (e.g., reopro), aspirin, dipyridamol, potassium chloride, clonidine,
prazosin or adenosine A; receptor agonists.

This invention is also directed to a pharmaceutical combination composition
comprising a therapeutically effective amount of a composition comprising:

a first compound, said first compound being a crystal of Formula |;

30 a second compound, said second compound being a glycogen phosphorylase
inhibitor; and/or optionally



.phosphorylase I nhi bi tor, erein the anounts of the fgda'st and second

conmpoundswpaambisel N a th peutic effect for the naNgact UE%T%OO 0%0
medi canent for reducing tissue danage (ggg., substantially ~preventing

"ti ssue damage, inducing tissue protection) resulting fromor which coul d
result fromischema in a mmual (e.g., a female or mal e human). Anot her
aspect of this invention is a kit conprising: a. a crystal of Fornmula I and

a phar rraceuticalat?\ﬁaﬁgg |€Q|c%n?ﬂ-r6é Ieo VrAol f' e or diluent ina first unit

dosage form 15 ycogen osp ory ase nhi bitor and a

phar maceuti cal |Mn&ﬁ§ﬁ£§p@@i&thl§@ﬁ\fehﬁ‘6n is\eeldedre or diluent in a second unit
dosage form and c. neans for containing said first and second dosage forns

wherein the anﬁuntsangtf?ﬁ@PP‘l"F%ﬁa'ﬁrf'(ﬂs’[é’@&'l@ﬁﬂn%%ﬁ@)@rﬁ’d@@@i;ﬁtpflmul&hl a

t her apeutigngeffect. In the above conbination conpositions, conbination
met hodsz and kits 20 preferred gl ycogen phosphoryl ase |nh|b|tors are
5-chl or'o-1 H i nBol e- 2- £89HEx $PMBOURY, dspid 1 seond( RpmRGUBeing a  glycogen
- di met hyl Cabrlitﬁ#ﬁﬁdﬂyrd%’ét[m&orz phenyl et hyl]-am de, 5,6-dichloro-1

H i ndol e- 2- carboxyllc aci d éq (1 S)-[(R -hydroxy-(nmethoxy

met hyl - car WE#FEN &AMty ob srf@iﬁndeaeﬁym cempeinds resulisinghiherapeytic effect

H i ndol e- 2 h
car bartoy! ) et ho S pheny| aﬁ@%ﬁméﬁﬁf LR e bt fEar a1

acid ((1 gyre{feerﬁwgh H@ 9(92, pragylssue protectlon resulting from or WhICh could

et hyl ) t0vet Rl frambserawia rrf@h%%ﬁal%e? @rfarha@tdma)leﬁu S5-chloro-1
H- i ndol e- 2-carboxylic acid ((1 R) - hydroxy- ( net pyr|d| n-2 30

yl - car banoyl ) - met hyl ] - 2- phenyl - et hyl } -am de 5-chl oro- 1
H-i ndol e- 2- car banyihec agmictiof this iB)erftioR)is h}tdrcom)bﬂém@t hyl - ( 2-

Y ndol o 2- car bBXITEAN Bol T HadRng & Siprmasaytbnlaegpptebfgamer, ~ < OO
met hyl - pi peehide or dm;dn) inda fivsb unit dpgdde-farm,de hydr ochI oride, 29 June 2004 WO
01/ 307 -9 PCT[ aB0Q/ 1460 5- car b i c_aci
S) - benR1 - ( 2R) - Ry A UGFOST PROS %@ﬁﬁ%mggé?r %ﬂc}rf?' i chu Y BECRE %'g ani de,
5- chl or o- ledtriem dehieledr ciilndrdy hisecared dnif ddsag fdrenzmt- ( 2R) - hydr oxy- 3-
c. means for containing said first and second dosage forms wherein the
amounts of the first and second compounds result in a therapeutic effect.
In the above combination compositions, combination methods and kits
20 preferred glycogen phosphorylase inhibitors are
5-chloro-1H-indole-2-carboxylic acid [(1S)-((R)-hydroxy-
dimethylcarbamoyl-methyl)-2-phenyl-ethyi]-amide, _
5,6-dichloro-1H-indole-2-carboxylic acid {{1S)-[(R)-hydroxy-(methoxy-
methyl-carbamoyl)-methyl]-2-phenyl-ethyl}-amide,
25 5-chloro-1H-indole-2-carboxylic acid {(1S)-[(R)-hydroxy-(methoxy-methyi-
carbamoyi)-methyl]-2-phenyl-ethyl}-amide,
5-chloro- 1H-indole-2—carboxylic acid ((18)-{(R)-hydroxy-[(2-hydroxy-
ethyl)-methyl-carbamoyt]-methyl}-z-phenyl-ethyl)-arnlde
5-chlore-1H-indole-2-carboxylic acid {(1S)- [(R)-hydroxy—(methyl -pyridin-2-
30 yl-carbamoyl)-methyl]-2-phenyl-ethyi}-amide
| 5-chloro-1H-indole-2-carboxylic acid ((1S)-{(R)-hydroxy-imethyl-(2-
pyridin-2-yl-ethyl)-carbamoyl}-methyl}-2-phenyi-ethyl)-amide,
' 5—bhlor¢_:>~1 H-indole-2-carboxylic acid [(18)-benzyl-(2R)-hydroxy-3-(4-
methyl—piperazin-1-yl)-3-oxo-propyl}-a;nide hydrochloride,



| soxazol i di n-2-yl - 3- oxo-propyl )-am de, 5 5-chloro-1 H i ndole-2-carboxylic
acid ((1 S)-benzyl-(2R)-hydroxy-3- [1,2]oxazinan-2-yl - 3- oxo2%|4€'ﬁﬁ/2904am de,
5-chtoro-1 Hindol e-2-cargoxylic acid [(1 S)-benzyl *R) hydr oxy- 3- (( 3S)

hydr oxy.pyﬁblq_}%}a%g 1-yl ) {goxo- propyl ] - ani de, 3s, 45)PCHARIYPYSS,

5-chl or o~ 1} -2-carboxylic acid [(19)-benzyl - 3-
pyrrolidin-1-yl)-(2R) -hydroxy-3-oxo-propyl]-anide, 5-chloro-1

H- i ndol e- 2-carboxylic acid [(1 S)-benzyl-3-((3R, 4S)-di hydr oxy-
pyrrolidin-1-yl)-(2R)-hydroxy-3-o0xo-propyl]-anmide, 5-chloro-1

rrHDIr Bﬂg: :an24c;1|r boé%"/}b{? I'.d %‘é'é?ﬁ%belnég%a &ﬁ%ﬁ@zﬂ[—%ﬁi@m&y?-@ér boxylic
gc;ﬁl E)Eé F)Wézeﬂdb%ﬂymwﬁpg@%ygmm;rrol i din-1-yl)-2-oxo-ethyl]-anide,
G003, ar e neBeBe IR Sy acs (LR AR S ohl or -1
H- i ndol e- 2- @@g{d@@wmzcwmxd; pﬁfapf[{-&&déS) di hydr oxy- pyrrol | din-1- 20
5 benos -2 (o1 S5 SsrerT el 7 (R EDFTOLCR BT b e,
gt EC: ]orgml e,wh%gc%?wﬂo?%mgr?e{,z (1,1-di oxo-thi azol [ d| n- 3-yl)-2- oxo-
(2- SXF( is'; h||6 ;igiyig‘wgz@ﬂ“‘i‘gﬁ%oﬁf'gwgﬁg%"%&)(?‘Hﬁ'axg 33 boxyl i ¢
aci reoligig iz yl el -
P59 “benzyl - - %‘(C%@‘?Hy%‘!‘lﬁ' s A i Siber b 298 SRS o2 ¢
5-chl ory 1I-by.-mtghe‘r.?|).m)hwdxyc3.afd propyi}-aiide? - ((1RS) oxo- 1-t hi azol i di n 3-
%)) (55 1 ubr o- bengghpretttiRRe RO B St SR A poan de, 20
Jung 2004 MEdidin30yip-2FRIHYdBQE-8ddedpyli-amide,
5-chioro-1H-indole-2-carboxylic acid ((1S)-benzyl-(2R)-hydroxy-3-
v morpholin-4-yl-3-oxo-propyl)-amide,
156 5-chioro-1H-indole-2-carboxylic acid {{1 S)-be_nzyl—Z—(S-hydroxyimino-
pymolidin-1-yl)-2-oxo-ethyl}-amide, A
5-chloro-1H-indole-2-carboxylic acid [2-(cis-3,4-dihydroxy-pyrrolidin-1-yl)-
2-oxo-ethyll-amide,
5-chloro-1H-indole- 2-carboxylic acid [2-((3S, 4S)—d:hydroxy—pyrrolldm 1-
20  yb-2-oxo-ethyl]-amide, '
5-chloro-1H-indole-2-carboxylic acid [(1S)-benzyl-2-(cis-3,4-dihydroxy-
pyrrolidin-1-yi)-2-oxo-ethyil-amide,
5-chloro-1H-indole-2-carboxylic acid [2—(1 1-dloxo-thlazolldln-3—yl)-2-oxo—
=) ethyl]-amide,
25 5-chloro-1H-indole-2-carboxylic acid (2-oxo-2-thiazolidin-3-yl-ethyl)-
amide,
5-chioro-1H-indole-2-carboxylic acid [(18)-(4-fluore-benzyl)-2-(4-hydroxy-
piperidin-1-yI)-2-ox6-ethyI]-amide, |
5-chloro-1H-indole-2-carboxylic acid [(1 S)-benzyl-2—((3RS)—hydroxy-
30 piperidin;1-yl)-2—oxo-éthyl]~amide,
5-chloro-1H-indole-2-carboxylic acid [2-0xo0-2-((1RS)-0xo-1-thiazolidin-3-
yl)-ethyl]-amlde
5-chloro-1H- mdole-2—carboxyhc acid [(18)-(2-fluoro-benzyl)-2-(4-hydroxy-
piperidin-1-yt)-2-oxo-ethyi]-amide,



5-chloro-1 Hindol e-2-carhgxylic acid [(1 S)-benzyl (3S, 4S) di hgdroxy-
pyrrolid| é}/@%oxo et @@ ] - am de, 5ch|orol|—|—in’e2 EArHo acid
[(1 S)-bengyPPR hydr oxy-azeti din-1 yl ). 2-oxo-ethyl |- ani dBCTABINIAGH o - 1
H i ndol e- 2-carboxylic acid [(1 S)-benzyl™- 16, (3-hydroxyi m no
azetidin-1-yl)-2-oxo-ethyl]-amde and 5-chloro-1 Hindol e-2- carboxyllc acid
[(1 S)-benzyl-2-(4- hydroxy| m no- p| per| din-1-yl)-2-oxo-ethyl]-amde. This

invention is als toa i nation 10 conposition
conprising a the%é’%&ﬂ? 'I”F?}e@r %agm%ﬁlbsapzyggd@%@g) -didroX¥-onpr i si ng:
a first conpowirdin- 1;@4)(2 Mgr.ahwpgmnd be| ng a crystal of Formula I'; a

second conpound, _said second conpound (qgan al dose reduct ase |nh| bi t or

and/ or opti onal | y-obéerg-1 bh'&??l‘ﬁ‘(’?e?ﬁrp@ﬁ'"c E“élgl[ 1-befadBdvdioxfiazetidin-1- Anot her
aspect of tpl)&__-é)@v&ﬁﬂ-%mles a use of a. a f| rst corrpound said first

conpound_being a crystal of a second conmpound, said
second c®npound §é-i"¥f§°‘éh’ 'HF?JB‘@eCQ“éWH‘% agé [(1 SPTHP'E)W!@T@ NYAIMNe-he anount s

of the firstzahth- 5_@3@&@&%?5@% gfpult in a therapeutic effect for the
manuf acture of a i cament” Tor reducing tissue dama substantially

preventing ti ssué-anareds: '"ﬁ’?iﬁ@c‘iﬁﬁ@o’fyl'%éﬂ‘é[(ﬂﬁbf’@@ﬁ‘gﬂg hwéwmrmg from or

whi ch coul dpipefgHlitylf-2 R lctffjombd in a mamal (e.g., a female or nale
hunman) . AnoPher aspect of thi's invention is a kit corrpr|5| ng: a. a crystal

of Formula | and Blso'h‘@"ﬁ%@Lﬁ'$%@ifﬂ°§echf@(?éﬂ1%laﬁeléﬁﬁ‘rG@Fblnﬂl@lﬂl cle or diluent
inafi{et uah oﬁmﬁamrarn@amerﬁauﬁém%ﬁe&%%cﬁﬁ@of@Ebmhwﬁo@nd a

pharmaceutically acceptabl&. 30 carrier, -vehicle or In a second
unit dosageCWBP'i‘ﬁ‘"Qand c. neans for containing said first. and second dosage

I or ms vghter gl nt gg tfrswembampfsardhﬁstfdoh%ua@Eeﬁsooagstsm%mo result in a
uti
P a second compound, said second compound being an aldose reductase '
 inhibitor: and/or optionally -

15 ‘a pharmaceutical carrier, vehicle or diluent.

Another aspect of this invention is a use of

a. a first compound, said first compound being a crystal of Formula I;
and ,
_ b. a second compound, said second compound being an aldose reductase
20 inhibitor, |

wherein the amounts of the first and second compounds result in a therapeutic effect
for the manufacture of a medicament for reducing tissue damage (e.g., substantially
preventing tissue damage, inducing tissue protection) resulting from or which could

result from ischemia in a mammal (e.g., a female or male human).
25 '

Another aspect of this invention is a kit compnsmg
_ ‘a. acrystal of Formula | and a phannaceutlcally acceptable carrier,
vehicle or diluent in a first unit dosage form;
b. an aldose reductase inhibitor and a phannaceutlcally acoeptable
30 carrer, veh|cle or diluent in a second unit dosage form; and
c. means for contalnmg said first and second dosage forms wherein the
amounts of the first and second compounds result in a therapeutlc effect.

-~
r



WO 01/30759 - WPCT/1B00/01460 -11 In the above conbi nati on conpositions,
combi nation methods and kits a preferred al dose reductase PAHUN 244 i s
zopol restat: 1-phthal azi r&cet ic acid, 3,4-

I

di hydr o-4- 5-trif ronmet hyl ) - 2- benzot hi azol y t hyl Thi s
i nventi on %&g\]l:}ssoggdr rected to pharmaceut If conposi t1ons m*’gﬁ’m@oéﬂﬁ?prr se
a therapeutically effective amount of a“ctystal of Fornula | and a

pharmaceutically acceptable carrier, diluent or excipient. This invention
is also directed to phar maceuti cal conpositions for the reduction of

ti ssue danmmge re fro hem a Lch co erapeuyti cal |

ef fective a?munt * r&%?’?é:f’ﬁ' "'@ﬁo'?:%?'ﬁm QNS5 Y '"ﬁﬁﬁ’;ﬂw&g@?’? Q?‘L%a 10 Y
?Ccept ?blde ﬂé?éf?#r@clﬂ alddié tét![mbta@é rrﬂﬁmtbpis%?olré'éiﬁt trqmmarm@hmfelth mﬁa dIS?l— ntteﬂded
o include partia jon or event i ou reater an
that which \%BLYF’EP"F"QEH&'IF WH‘P’PE\?F'E@ ~Z7REnZ9) tﬂ%"(m%e?h I? Tom tgkr %g a pl acebo,
is less than 100%ri§1|n6§|ﬂrbhlls)ﬂsé Gir6atts foAftidrmlabyutical edmpssitiongiwiach - 15 The
t.erm "danage resultr from em a" as enpl oyed e|n refers to

condi tioRs &PMPEEe Pt B@'ftﬁf’ oe cye ?@B%é{{p abqr%%aiq QR land&d e, for
exanpl e due phann@ce@rh@éuyerccehsméuﬁmepranoéntb:lre&dpreassel s which supply bl ood
to the subject tissue and res I nter ﬂ oxygen
transport to suct ¥ igggion; ‘%%é‘? Eerte E’sQf@mﬁé?‘l‘t[‘}PLﬁ‘?{E%os'thn\é\g d Bysfunction
gnd/ or t”etcr;?édlﬁzltroﬁbfjﬁisﬂétdawﬂtkjﬁ,rewmbqr&h eflefizoNhioh caﬂrpﬁé@én pﬁrf usi 03 nmay
e quantitatively a e e 0x arryin ood or
orggn perfué?%ﬁp%%ﬁﬁﬁrﬁ%v%mp%@%g sga' ¥°T’ﬁ""ﬁ3 araoa/ aé'ﬁﬁ?‘?lgﬁﬁ@n such
t hat oxygen a&gmhmetcgn-femj.mé,qsd,rgxdugehtovvered and inpaired tissue

per f-or mance, tissue d sfunct on, [or tissue necrosis ensues. The term

"treating", "tredthet "’FF'écé'Pﬂe'ﬁt'"ter&LedJQé@F"l‘%ﬁ'%?’Ha'rmﬁ‘l'weg or PEVBRURIENt at i ve

(e.d., pr opwzaprartﬁaugﬁrgieﬂar dhhmnaremtch%mrésuu%m RikAHgRESmpoLRkl of
accept able" It is neant the carrier, diluent,  exci Bhﬁnts, and/ or salt nust

be conpat i blf@"%\ﬁarkﬁ‘gt%%'a%qtr‘?er‘s |eﬁ§Fr@H|1@Hf/%'”&dcﬁ"r?é‘ to sphstpaialydotabng  not
del eterious F,tnr_;)r,etnh@,-,recr pr ent thereof As used herein, the expressions
reactron inert solvent” and "inert solvent" 30 refers to a solvent or

mi xt ur e 18f  sol verkth® Qi cdamasedesiiing frara isghemig 135 epplpysdipreindeters ta s,

reagents, | %ﬁ&ﬂ@ﬁh diteRBy agsdara@éaw.trﬁreuac@d 61884 abw\b hséneafbferxaﬁrlpré &id eet s
t he yi eld of the desired product. It wll be recognr zed that the conpound

of this invasgetgr qpaﬁﬁucég@pg{ blopd vessels which supply blood to the subject tissue and
which result, inter alia, in lowered oxygen transport to such tlssue, impaired tissue

performance, tissue dysfurxction and/or necrosis. Altemnatively, where blood flow or
20  organ perfusion may be quantitatively adequate, the oxygen carrying capacity of
the blood or organ perfusion medium may be reduced, e.g., in hypoxic
environment, such that oxygen supply to the tissue is lowered, and impaired tissue
. pérformance. tissue dysfunction, and/or tissue necrosis ensues.
J The term "treating", "treat" or "freatment"” as used herein includes
25 preventative (e.g., prophylactic) and palliative treatment.

By "phanneceutically acceptable” it is meant the carrier, diluent, excipients,
and/or salt must be compatible with the other ingredients of the formulation, and
not deleterious to the recipient thereof.

© Asused herein, the expressions "reaction-inert solvent" and "inert solvent"
30 refers to a solvent or mixture of solvents which does not interact with starting
materials, reagents, intermediates or products in a manner which adversely affects
the yield of the desired product.

It will be recognized that the compound of this invention can exist in

radiolabelled form, i.e., the compound may contain one or more atoms containing



radi ol abelled form i.e., the conmpound nmay contain one or npre atons

contai ning 29 June 2004 WD 01/30759 -12 PCT/|B00/ 01460 an 89 d#1e2%Rtks or

mass nunber different fro@he atom ¢ nmass or mass nugher ordinarily found
2

in nature.“wi 1 S0t opes hydr ogen, . carbon, phosph us, _fluorine and
chlorine inc ugglﬁéH 14C 32P 365, 78F and,36Cl, respectively. Pﬁ’mﬁwwnd of

t-hi s invention, which contains those radi®isotopes and/or other 5
radi oi sot opes of other atons are within the scope of this invention.
Tritiated, Le.,. 3H, and carbon-14, i.e., 14C, radi oi sotopes are

articul arl eferred for their e of, reparation and detectability. ‘A
Fadi ol abel | BSIRHGTIASS or Mas SimbeE dfemn fol 8 Atoftic ass o sopssy Uih¥Hods el |
known tg thommgﬁlyifbbﬁdiiri r&att}t)rBERaﬁl”bispfapﬁvethrbb@ﬂ,. wt%dﬂ, phc&glljhofcahel IOIe(i0 _
conpounds cagn be prepared. ad [ Yi gz 0ut,, ts qcedures, . discl ose in
Che. Schenes R SR dIaTRg "@(‘éﬂ%pl*[:)s{ DelTow sbyq;gﬂrgit fsﬁ&?ﬁﬂ’?{j‘“‘f‘*e dily
?vai | abl e g@ﬂ%@]rﬂbﬁhhi@@w&ﬂk@gIwhidl'alfomaiﬁgPmadédbia@bés?)dlaﬁgﬁét. glhelr _

eat ures_ and advant ages ,w e apparent fromthe specification -and clains
which ddbor FOBRORPESY Aer Glem I LPAHE Lis toB ot Hie FURRE: AR 58 1 G o1

i's hadc har aﬁ’fte, FSdnﬂtdalf’omT-lﬂy.lepdmeédidisbfdpaﬁ tar@bamamaw prefid fogthelfalasé@f m A
an rous -cycl opr.opyl - 1-.qui pol i.n- 5-yl -

4 byt avol e BepAAION gy SBlesiabifheh diaBAtEs formuiad fomAound cga esnprale.
(Vertical Asé Etephmcmﬁmbthoﬂmé)l knbleh it@ BHisalskifed B the Brio GdiethRientiesucks) )

FIG 2 is a characteristic x-ray powder diffraction atteré‘n shg.wi ngéhat
Form 20 D & °RP‘PSL-"?F($&36‘ FPared Ry GEyIng-ayt 9%-'?“’"3 ures disclose

H pyrazf e- frte@ SBREMbS aBtanindhs ExampRRUERSY babebstifltihg laTeadiisdvaiibplec.
(Vertical Axis: Int nS|t\é ﬁ%CP? Hg'rlﬁgﬁécfll Axis: Two theta (degrees))
FIG 3 is tfdiciabsliad reagest for aion adig E2PMacti on pattern of the Form
C,. jheni hydrat e Other features and advantages will be apparent from the specification and

N- (5-cycl opropyl - 1- qui nol i n-5-yl - 1H pyrazol e- 4- car bonyl ) - guani di ne, 25
nonor nesy| afl@imswiich degeripe dhg '"X(QF@"-I ntensity (CPS); Horizontal Axis: Two

theta (degrees)) DETAI LED DESCBY&ED&Nriblior difthe NVEMAGEON | n general the
crystals_of this_invention can be r.ocesses ich Jinclude

processEs anal ogbl® 1% at‘ﬁ'@é@tﬂ%iﬁn’fﬂ%ﬁ%ﬂ’fée weual pafiar shewipg thatiFarmy i n
A anhydrous N-(5-cyclopropyl-1-quinolin-5-yl-1H-pyrazole-4-carbonyl)-guanidine,
monomesylate salt is crystalline. (Vertical Axis: Intensity (CPS); Horizontal Axis:-
Two theta (degrees)) _

FIG. 2 is a characteristic x-ray powder diffraction pattemn showing that Form

. 20 D anhydrous N-(5-cyclopropyl-1-quinolin-5-yl-1H-pyrazote-4-carbonyl)-guanidine,

- monomesylate salt is crystalline. (Vertical Axis: Intensity (CPS); Horizontal Axis:
Two theta (degrees))
FIG. 3 is the characteristic x-ray powder diffraction pattern of the Form C,
_hemihydrate N-(5-cyclopropyl-1-quinofin-5-yl-1 H-pyrazole-4-carbonyl)-guanidine,
25 monomesylate salt. (Vertical Axis: Intensity {CPS); Horizontal Axis: Two theta
(degrees))

DETAILED DESCRIPTION OF THE INVENTION
In general the crystals of this invention can be made by processes which
include brocesses analogous to those known in the chemicatl arts, particularly in
30 light of the description contained herein. Certain processes for the manufacture of
the crystals of this invention are provided as further features of the invention and
are iliustrated by the following reaction scheme. Other processes are described in
the experimental section. |



30 light of the description contained herein. Certain processes for the
manuf acture of the crystals of this invention are provided &2Jang 20{¢k
features of the inventio nd are illustrated by thefollow ng reaction
schene. ;Oc‘?,g'r éé esses described in the experi@ﬂ al section. 29 June
2004 WO 013 (H3C)2N IV 0 -13 SCH@/EI N(CH3) 2 WV VI 1 PEHIBNBIARM 160
29 June 2004 WO 01/30759 9 -14 PCT/1B00//0f460 According to Schene | the
Forrmula 1l conpound is conbined with excess Formula Il conpound,

(N, N-di met hyl ani de di nethyl acetal $CHEME] onally, in the presence of an
acid catalyst such as p-toluenesul fonic acid, under neat 5 conditions at a
tenperature of about 50C to about 110C for about one to about five hours,
preferably at a tenperature of about 7&%{10 about 80C for about one to

about two hours t re the Formul a Tonpotind. This reaction can be
te as yell .J&\For mula |V conpound is cyclized
i LAer

performed in eth

wth a Formul a sol vent such as ethanol,
preferably Y he prﬁsencé)cﬁ'ﬁ an"®&Ri ne_pa¥dBsuch as triethylanine at a
tenperature about’ ;' 50C to about refl (78C) for about 1 ur to about

four hours to formtphe Fornmula VI pyrazole conpound. This rgpction may

al so be performed,in|etyyl acetate angl nanol . The For razole is
fgg%‘yd oci"éch as :

hydrol yzed with bate Buch as sodiu roxi de i /a s\l vent
tly anbient te
OCH3

met hanol conveni erature or

+ —_—
(HsC)oN v N \ 7
) =
N
NH»
NHz
'CH;;SOaH




preferably at el evated tenperature (e.g., reflux) for about one hour to
about five hours to-prepare the Fornula VII acid. General | 9 Jur2@4 nul a

VII acid is coupled with nidine in the presence of ga suitable coupling
agent. A sg)(*@g; ?9coupl in gent is one which transf a 20 carboxylic
acid into Pve speci es which fornms _gn am de |inkage onP?'E’M’lt_'b W th

an ani ne. The coupling agent may be a réﬂ@ént which effects this
condensation in a one pot process when m xed together with the carboxylic
acid and guani dine. Exenplary coupling reagents are

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de 25

hydr ochl ori de- hydr oxybenzotri azol e (EDC/ 1), . ) )

di cycl ohexyl carbodi i mwpm%%@ tp?%@emgwnd s combined W“h

3_‘9': Eoryh 1- @ﬁb@é@l v co_r[rril]poand,l (h?{ﬂfdﬁﬁﬂh?mmiﬂfea!nmd ) cet&l)ﬂpptiontaliy, ‘il|1 t

i et hyl phosphoryl cyani de. e coupl i is.  per med ip an inert solvent,
preferably dhe Hésﬁ%/‘?%dg"t‘ﬂ %‘éﬁilf’ata‘gys&ch%ﬁé?%%“ s‘ﬁg""’cﬁﬁ:{;l"“gﬁh@ﬁto. about 50C
for ‘abous | dogdmbdat fHerkestire difbblESPCABABGEt PIOCEGatouBBna tdbdlitne as
base. Exenplary solvents include acetonitrile, dichloronethane, :

di met hyl f or fiymhgersapeefensblyrad dempenature of abewt 70Me feaout $AC faraborheneagent
b . . . i q
can be an aggn °W8?°P§)]ﬁ%§{réep}r% ﬂff/ %@—ﬁmw %ﬁ?[?]&lgqf"'lﬂs rédttigh chi Bk

i nternedi ate rch i or me Irst step and al | owed
to react w tperfigaed i etbyliacetatesezwalll st ep. Exanpl es of such coupling agents

.20 20 2004 40 BB B ey S8

I ntermedi ates are thiony e or ox eto e acid
chl ori dé9 c\isertisdleentisuch aslethanolf preferably icthe Hreésence géan amine basesuch as

o oo A3 Ay o RO SPET el B QRN Bowespeur
o Gar bonyl QL dazel b Lo Lorman - acyl o farol o T the coupling agent is
oxal yl chl ord'de®® ??r&frg"egdﬂ'/-gﬁ’lyg%cggﬂg apé g %!a)c?/ "a small anount of |
dirmet hyl f or mar ni dihesRoramteo\/Mpynazole kthydrodizied witha basetsutis as Isodism _
et vat 98 adbaoskip SHNGHE S Bl aRr sanu sty Bk bl F e Pt e ac o
i n an appr oprefetablsat elevited @nipegattiede.gu refine foreghoubane ladur tbabeut filkppr opri at e
S B o B B B geor e el TRt hane, e of
excess guani di ne GendralyetheFdmulaaipacidis edupleziokitregianiiirseein the preseate ons
' nclude viat ef A pR dolisttng agent. R AidbI Codhity Shdhts bR Whkh tPdfiMme, W th
20  carboxylic acid into a reactive species which forms an amide linkage on reaction
with an amine.
The coupling agent may be a reagent which effects this condensationina
one pot process when mixed together with the carboxylic acid and guanidine.
’ . Exemplary coupling reagents afe 1-(3-dimethylaminopropyi)-3-ethylcarbodiimide
25  hydrochloride-hydroxybenzotriazole (EDC/HOBT),
dicyclohexylcarbodiimide/hydroxybenzotriazole(HOBT), 2-ethoxy-1-ethoxycarbonyl-
1,2-dihydroquinoline (EEDQY), and diethyiphosphoryicyanide. The coupling is
performed in an inert solvent, préférably an aprotic solvent at a temperature of
about -20°C to about 50°C for about 1 to about 48 hodrs. in the presence of excess
30 guanidine as base. Exemplary solvents inélude acetonitrile, dichloromethane,
dimethylformamide and chioroform or mixtures thereof.
The coupling agent can be an agent which converts the carboxylic acid o
_an activated intermediate which is isolated and/or formed in a first sfep and allowed
to react with guanidine in a second step. Examples of such coupling agents and



a cosol vent such as dichloronmethane, tetrahydrofuran or dioxane and a base
such 15 as sodi um potassiumor |ithium hydroxide in suffici g%tjuﬁﬁj&(?ﬁ"t ty to
consune the acid |iberat in the reaction. Use of these coupli-ng agents
and appr opr| ate sel ectlor‘it sol vents and tenperatur are known to . {hose

skilled i WPAYYP? or can be readil y d rmned fromthe | PELIBOYI40 These

and ot her exenplary conditions useful coupling carboxylic acids are
descri bed in Houben-Wyl, Vol XV, part II, E. 20 Winsch, Ed., G Theine
Verlag, 1974, Stuttgart; M Bodansky, Principl es of Peptide Synt hesi s,
Springer-\Verl a

¢ Berlin 1984, ptide Si_S, nt hesi s and
Bi ol ogy (edaCiEg{%"B?ém&ﬁ'ate\? ar h&ﬁ‘%ﬁ © or\%p@! ghlgm%ey Jﬂg?nt #idss,
1979-1983) . chibride, @yaﬁmdf&dn@ahpdmntamdtfh@nﬁebﬂuhatkw ¢hiGrofcimate Sithiasat ed
w th an. excess 25 of thion chlorldepg |\1Ients) in an
aprotic sol lFEH't‘tY's‘Efdﬁc’%pr?'B’l' profogmatepry 9&%39{13?@0310 BI%B0C to about 90C
for about fi @ﬁtép'ﬁb@;bﬁcmfc écﬁd arlﬂ@uhdé \RPA)flﬂrulﬁ % tefibRf @ﬁlﬁblbﬁsa)tto&omeﬁper ature
Qf about 75 for about one V\q qrge r sult rmJIa VI
acti vat ¥ am"@dcqﬂrtyﬂf'%"ttﬁe&ﬁ'm 'Bl?é"d P"e? ?@/‘ﬁ‘f@f gﬁ' EBI‘?Bl ned with
excess guanhgiffiddpuil. of tHeldougingPatiéndid cXElyPENGride? & |§Q&i\tﬁnta?gko(l§ t8mpigr gani c
base (e.g., sodium hydroxide) in an drous tetr nydr "Fﬂ %%tsa t enper at ure

of about -26@"1%9%&1“3&@‘@9? Hormas Bﬁ@"?ﬂﬂﬁm sYAAS with

warmng to aﬁhio?dtﬁeﬁnan%%%htaly@e%%nhmnl cidhe aaurchtoﬁd@r TARIRLIVAI6d abigr nul a
| X conpound. 29 June 2004 WO 01/30759 -16 . PCI/|B00/ 01460 The Fornula |X

conpound i sdenive awyhe souriedbyfuxing withithe intsraediate, |p anyapRippriate splyent;

preferabhy ggeiner With £ agprspriafiepaad Ebéso?vd@ﬂlbéﬁéb&hﬁiﬁ&ﬁ)nsd?é%?rabw
about 90% to about l60% acet one, theAﬂagFrsﬁnnder 1- net hyl -2 rrolidi none, at

a t enper at ug¥anpleagishipromsthans. dimsthyifiorramige %B&ﬁtpnirdeﬁf Hlﬁ’f" sghergobiBout one
houn, fol | owgg ﬂ?‘¥sé‘i)derc§f'eﬂges§tgu§mﬁﬁ€%rb%%é” etdr prfriatdsoilanvdhgelt 30C for

about 3 hours to out 6 hours, preferab ¥leat a tenperature of about
anbi ent f or combidagtions ingdewater pha (GrSelaicoheh or pgrikturetheraaf segashenidtis o i ds

are reslurr h%s?l@erﬁ%@&ﬁ g€ dfcﬁfor&ﬁ’étHéneﬁ tétﬁbh?@f%'ﬂiraﬂ%r Biék'éﬁe arld8 b§§é kuépr mat i on

can also be orned in tetrah of ur an. his choi ce of solvent, a
95% et hihol a9 é@qhumrgpta%w eF 'éhfﬂ@d\ydwldpne sgtf&tem ﬁ'gar%x torqonsuma the peidgent s

for the aboyg. SR3GH tHALaERINP VAT these coupling agents and appropriate selection of
solvents and temperatures are known to those skilled in the art or can be readily
determined from the literature. These and other exemplary conditions useful for
coupling carboxylic acids ate described in Houben-Weyl, Vol XV, part I}, E.
20 Wunsch, Ed., G. Theime Verlag, 1974, Stuttgart, M. Bodansky, Principles of
Peptide Synthesis, Springer-Verlag, Beriin 1984; and The Peptides, Analysis,
Synthesis and Biology {ed. E. Gross and J. Meienhofer), vols 1-5 (Academic Press,
NY 1979-1983).
;-',:;-) In a preferred embodiment, the Formula VIl acid is activated with an excess
25 of thidnyl chloride (e.g., 3 to 6 equivalents) in an aprotic soivent such as toluene at
a temperature of about 60°C to about 80°C for about fifteen minutes to about two
hours, preferably at a temperature of about 75°C for about one to two hours.
The resulting Formuta Vil activated acid chloride in anhydrous
tetrahydrofuran is combined with excess guanidine hydrochloride and an aqueous
30 solution of an inorganic base (e.g., sodium hydroxide) in anhydrous tetrahydrofuran
at a temperature of about -20°C to about 10°C for about one hour to about three
hours with warming to ambient temperature over the tast hour to prepare the
Formula 1X compound.



are also readily avail able or can be easily synthesized by those skilled in
the art using conventional methods of organic synthesis. F&?J&@#lde, nany
of the conpounds used hergin are related to, or are&ri ved from conpounds

found in Redgisrss N Whi cPhere is a large scientifi\gntergsh and,
commerci al need, and 15 accordingly nmany_guch conpounds are conmerci a?ol y

available or are reported in the literature or are easily prepared from
ot her commonly avail abl e substances by nethods which are reported in the
literature. An anhydrous crystalline form (D) of the conmpound of this

invention may be P&ﬁ{{?ﬁ@ngwé ggmameaagmﬁhé@sukm{e a8l in an

N- (5-cycl opropyl - 1- qui no - pyraz -car bonyl'y-guani di ne and
N- et hyl pyrapsblicsaiand pipferabiiea mixiuredffasaione anr d -methyl-2-epelidinanee  of about

30C to abo“?@%&%ﬁ’%@&ﬁ%ﬁ% 6, a%%ﬂt‘éoe‘%%cefo%lkh %Q;?g&lgint?jg%n?e@ﬁkh‘h-lo hour s,

typically f Itation wth cool erature of about 5C |
pref erabl y | meelidinane, 20 @ teraperatura of gleoig 309 te abdut 8DLE torabgahi & mimitesnt s

such as t hanol . et hanol. and i.sopropanal,.. As r i o~bhe. pr t is

P oroa 56 B Hbot TSR iPRe Y SRR 3 conpirat IR S BE0F Dscid BBIREE! | e

SO Ihvgnt contfen ébdt}l 3 Hw;stotdtﬁ/gt ® h?mup&eféreb@ ab %(dér]gpg'amr@ _bf @hsmttfag-wem .forﬁ\n

an rous cryst | ne . rm 0 { CO 0 0] fthis | hyentli,on nma e

pr e%ar ed fr O%/Ro[uﬁl@' hol&/B o?éﬁeéc%f’wsg?'il F’r%graﬁgﬂh? 5?’4;@5%[‘?%9{53? M e. ,_ym' Xi ng

a suspensi Odbetﬁntt)aﬁaf aliécgjt B)t% dbem{)&mrsémgm salt ﬂonﬁatz)xlm mngmbe perférmed in

te erature o apo L o .about \ r OI’ a lent t erat ure,

e Bl o R i i o sohst B Sk RBRNY! BRI I prelerRel [ oved’ by

dAIr%/i ng ta!o a telrrpenfa st_amnlgfma'z&mﬁ_ a?c@%a}gbatstarotmmbeé-uestﬁatéd %_b?ﬁbll.u&ﬁ@-
ernatl ve solvents . .l ncC 1 ner Sol yent s sSuc a acetonirtril e,

St byl Bast o cAra/AROTEAdI HYEIAAG PLYAN bRCSRIN SYBBESIZSt Ry BoPSERU! he it 00/ 01460

-17)A henmi hyghiy orveitidnal mbhds of Bigahic syhthebis. Faaanipié, flarkytithd nvent i on
may“be prepared froma, 90% pure Form A (i geﬂé}/ cont ai ni n&; . :
N- ( 5- cycl opresiRouRds HsetbigrRinAre yelated to, 3 aze gprives Team EIRpPUSIELPyRd e,
dismesyl at e Spdtireai vifich ek istatargesclehBifiéc PdiEstidhd cohividioilal f8ed, and

| sopropanol /water at a tenperature of about ZO%Eto about 25C 5 preferably

anbi ent PenpRFeatdingly MaRY S OMPYYHHS are ePramSIrally aval o 9B EERATIERIID Wi t h

agi tation. Tygiiepdthde dridfe EadiPrésardd fioin ‘RSP donbaY bviRbeaiubspbesibyl about
5%to ‘about 1 %V\%ECL. Preferably the ratio is 91%to 9% et hanol / wat er.

Al ternative MeHPde B Tergeed nyhrilitstalf®r sol vents such as acetonitrile,
acetone, tetr ahysk ashyardlisiystalindionngbRbEthe WohipobAd bthikQA¢aMEibA may be

prepared by combining an acetone solution of N-{5-cyctopropyl-1-quinolin-5-yi-1H-
20 pyrazole—4-carboriyl)—guanidine and N-methyl pyrrolidinone with methanesulfonic
acidata temperaturé. of about 30°C to about 60°C, preferably about 50°, for about
1 to about 10 hours, typically followed by agitation with cooling to a temperature of
about 5°C, preferably less than 10°C. Alternative solvents include organic solvents
Ul such as methano],l ethanol and isopropanol. As appropriate, the product is ﬂltefed
25  and dried under vacuum at 55°C-60°C for 24 to 72 hours until the solvent content is
less than or equai to 0.5% by gas chromatograph. ‘
An anhydrous crystalline form (A) of the compound of this invention may be
prepared from the above Form D crystalline form by repulping (i.e., mixing a
suspension of partially dissolved material) from acetone at a temperature of about
30  20°C to about 25°C, preferably ambient temperature, with agitation, for about 2
hours to about 24 hburs, typically followed by dryirig at a temperature of about
30°C to a temperature of about 60°C. Alternative soivents include inert solvents
‘such as acetonitrile, ethylacetate and tetrahydrofuran.



10 The followng Table | details |rrportant properties for fqur fo of :
N-(5- cycl opropyl -1- qui nol i n-5-yl -1 H pyrazol e- 4- car bonyl ) - %dw‘%éﬂ@‘ ’
nononeswioed1gsossdl t ©  anor phous; the two anhydrous crystal | PARTRWMA40( A and
D); and the hem hydrate crystalline f¢9-m TABLE 1 15 FormMel ting Poi nt
Habi t Comment - (onset) Anor phousAnor phous A; Ex. 6228CEquant Mbst Stabl e
Anhydrous Form D; Ex. 5215CEquant St abl e Anhydrous Form 140-170C

Hem hydrate, Convert to Form C, Ex. 7(desol vation) EquantD upon dehydrati on
209C Those sklAh@ﬁluhyarétbecr@téum fokm ey otthe zembbartd birthisHaventiba maysd® t can

exist in several taut o r|c

consi der gyeparegdram ngot pyre F%MEHKBQI cogfﬁxmrég(Q?(%Tcgclog{qpy%f-qngﬁq gut oneric
forms of \iReyG éf&@éd-&i C}AiJgOQndmé Qliiedfatekatt he aRampuritg) by epUlpirgrie i ncl uded
in this |nvent|on ose reductase i nhi bltg% may bebgg d as the second

conpound etharal m@ommﬂnplfwtef At & temRArAref abomt 2 HHioRbou erapi es. The
term gl dasge rétﬂ?‘éﬁ-fb@eéﬂ(; télﬂaératdr%rra%af@hé&s@@mrz%m @Pefemmmth t he

bloconver5|on 0 se to sorbitol catalyzed é
r educt as eagitatiom Tvmcwlytth@nan® is @hent 85% b M?ﬁﬁrﬁémw aflﬂa %uts% Ifcr ed in the

t d ) 864, 1980.
"Red” Oo | S oo PleteBBRNE raupia KD ec‘é“h???ﬁz A oty of

al dose r eshivenéssiaciudiicnganic/water solkertaisueibas Aerlenitilg, |acetPnen the art. 29 June
2004 WD f the al dose reductase

i nhi bi to%( %@Zég%“°§?e=§{$’a§%qor ’1@@?5‘%28?:6%@“32 of this invention nmay be
used.10Typi cal | The faiowinigeTable, ¢ dataiaifapartant prepertigs derfeur toame ORN(S-nhi bi tor s
Fnvention j.& ot dh i % idAS-Al1 HRPREE 01 :alcArBé s B di@Nidie, monomesylate salf:

amorphous; the two anhydrous crystalline forms (A and D); and the hemihydrate
crystalline form.

TABLE 1
16 o
Form Melting Point | Habit . | Comment
{onset) ‘
Amorphous .| Amorphous
A;Ex. 6 228°C Equant Most Stable Anhydrous Form
D;Ex. 5 215°C Equant Stable Anhydrous Form
C.Ex.7 140-170°C | Equant Hemihydrate, Convert to Form
(desolvation) _ | D upon dehydration
209°C

Those skilled in the art will recognize that the Formuta | salt can exist in
severar tautomeric forms. All such tautomeric forms are considered as part of this
invention. For example, all of the tautomeric forms of the carbonylguanidine moiety

20 of the Formula | salt are included in this invention.

Any aldose reductase inhibitor may be used as the second compound
(active agent) of this invention for combination therapies. The term aldose
reductase inhibitor refers tc compouhds which inhibit the bioconversion of giucose
to sorbitol catalyzed by the enzyme aldose reductase. Stich inhibition is readily

25  determined by those skilied in the art according to standard assays (J. Malone,
. Diabetes, 29:861-864, 1980. "Red Cell.Sorbitol, an Indicator of Diabetic Controf").
A variety of aldose reductase inhibitors are known to those skilled in the art.



100 ng/ kg/day in single or divided doses, preferably 0.1 ng/ kg/ day to 20 5
mg/ kg/ day in single or divided doses. Any glycogen phosphor $? d4®e £¥4 bi t or
may be used as the second _conpound of this invention_ The term gl ycogen

phosphoryl 13t t or r‘rs to any substance or nt or
conbi nati on of substances and/or agents 3@ ch reduces, ret ﬁ@%ﬁ"%“ﬁ“

el imnates the enzymatic action of glycogén phosphorylase. 10 The
currently known enzymatic action of glycogen phosphorylase is the
degradati on of glycogen by catalysis of the reversible reaction of a

| ycogen nmacro I.hor | Qs te 1.0 ose-1 -phosphate and
g él ygogen mcpg\bneﬂqﬂéutgP%g:aécﬁoslgig%@cﬁ% 'U@E@Vﬁh?téggﬁ'vgﬁ%ﬁbs? thgn the °
gri %i -naIt gl gctivifees of tisis lirwenﬂimuuflysbé ji.leedva'lt;ybiat:h;ly.eart gbfﬁe_mltimé dgé_.age?geme_l %/si s).

uch actiong ar | et ermned. ose "ski i e ar _
accor di ng t%ldgf §rrla°§'r%ga sg}s@iég’. l&v\a/'iﬂol"égip %? ra'?%e%fza%c%%gﬂ?é}gg@%% ncl uded in
the fol |l owi nG0 mgkg/dinein singlecomdivided dbsgsaprefdrabigOpl mgAkidayto 2BCT appl i cation

publi cati on /39384 and . .\W96/.39385. However, other glycogen
phosphor%l_agﬁiﬁ?sﬂptsme%Q’%\Q%‘SGWSM to those skilled in the art. 20 In

general an ef f ectAny glydogearyphasbhbofyiase lintisipe maybespiedrasitees sedomdi bi t or for
t he pharnacol ogi ca nmbi nat.i on_conpositions of this invention, for exanple
the "1 echenfendaiitte BERIEAH ALt (PR dusogr DBvmRMRMAG I Blarvaier By  ne
o] ycoge]p phayp stitsstaricesor ajgghl} ddlidwrcom][mﬂdrﬁllﬂﬁsﬁstérhé§ adeleﬁ)égﬁfl\évhicﬁ i 3 t he
range of 0.005 to 0 day, preferably 0.01 to 25 ay and nost
pref erably fﬁcﬁlcf% fﬁé‘fdz%%ﬁﬁﬁwa?éa e %E@lﬁg ﬁFi'crfb%f H‘Wﬁ%gg?ipg\mhsq‘ ecogni ze
that otfer Theduematiyknowh eng@inbtic adtioh of yBEEYeh pHodphdroiaseisshée. g.
acebutol ol , ,at eaol ol opi ndgl ol , I_ab?inol ol , . qulpl ndol ol , nadol ol ,
oxprenol , pF’?&f@ 6‘!'0,"_ ?fﬁgﬁff)’aﬁ'b ¥)F‘j‘t_a|§5'F£ \ E)r,e"%'_ﬁib_ l?ﬁ‘F'H‘?a‘Pfr?e@'yc%eBckers (e.g.,
ant odi pi ne, makcfrbigdune andindRjaficliHdephate td §IE69Y- NBhosthatPard 4 hlycdidn 30
i nhi bitors ﬁ%&&m C%Eetg’gr l, ena‘lg‘{)rlfl )., i Lrat es (e.g., . isosorbide
dinitrate, e t° WBCHTOIR SHeRsY, re@\dﬁ'ﬁ_é WEftfP?mth@&&'s&a_! glyFegest i cs
E 8.g., hydr ﬁﬁbi’d@ﬂid)ét_ﬁjlleﬁ(-’fbﬂ.%grd tiebapA of ng@foge[ﬁbry@kﬁnsﬁ& aegzﬁ@mell@h@)adilugl ycosi des
e.g., goxin, Jre | gOX .. thrombol ytics (e.qg. .t , at el’et :
i nhi bi tﬂ’if s ?%t?a!“,"eﬁg‘ b&&%ﬁslkﬂé%f"rlpﬁ ,a"a%éfrdméﬁgﬁﬂ%ﬁfﬂ %@?bﬁn‘ﬁd’ﬁﬂ%i@e, 29
Juge 2004 V‘(ﬁﬁ_@%{@ﬁ%&d&la\é‘éHﬁﬂdefWﬂﬁ]féﬁ?vinglgu&igﬁ@d ﬁﬁé?ﬁatgfaﬁﬁﬂéhﬂ al dose
reduct ase inhibitors .,.. 20pol rest at nd. adenosi ne receptor
agoni sts ma@PHicalinsy écﬁfgm: ?fgw%ﬁ%wa”&rﬁ@f%%%@aﬂw%ﬁm?é&i nvent i on.
However, other glycogen phosphorylase inhibitors will be known to those skilied
in the art. '
20 In general an effective dosage of the glycogen phosphorylase inhibitor for
- the pharmacological combination compositions of this invention, for example the
ischemic damage reducing activities of combinations containing the glycogen
phosphorylase inhibitor compounds of this invention, is in the range of 0.005 to
i) 50 mg/kg/day, preferably 0.01 to 25 mg/kg/day and most preferably 0.1 to 15
25 mg/kg/day.
Those skilied in the art will recognize that other cardiovascular
agents, for example; B-blockers (e.g., acebutolol, atenolol, bopindolol, labetolol,
mepindolol, nadoiol, oxprenol, pindolol, propranolol, sotalol), calcium channel
blockers (e.g., amiodipine, nifedipine, nisoldipine, nitrendipine, verapamit), ACE
30 inhibitors (e.g:, captopril, enalaprii), nitrates (e.g., isosorbide dinitrate, isosorbide
S-mononitrate, glyceryl trinitrate), diuretics (e.g., hydrochlorothiazide, indapamide,
piretanide, xipamide), glycosides (e.g., digoxin, metildigoxin), thrombolytics (e.g.
tPA), platelet inhibitors {e.g., reopro), aspirin, dipyridamol, potassium chloride,



The crystals of the present invention inhibit the sodiun proton EbéNaH H+)
exchange transport system and hence are useful as a therape

prophyl acti c agent for di seases caused by the accel eration of the

sodi unt pr ot on gl\la+/ H+) e><9ange transport system fogxarrpl

car di ovascOMB¥eases | . arteriosclerosis, hyPrtensif&TBAVIHE hyi a
(e.g., ischemic arrhythma, arrhythma dfe to myocardi al infarction,
arrhythm a after PICA or after. thronbolysis, etc.), angina pectoris,

cardi ac hypertrophy, nyocardial infarction, heart failure (e.g., 10
congestive heart failure, acute heart failure, cardkac hypertrg&shéh etc. )

restenosi s dgnidine, prazesin plsloge redugtass ihitor:(§:%: 2aR9kestald and@ade
etc.)], renghcgl t&eﬁﬁoﬂﬁsts Ry Be us&d &h%nﬁﬁmﬁa{ With the, crbtab of tis ineahtioppat hy,

|schemc acute- renal failure, etc. organ di sorders associated with _
i‘scheni a or i scheteccrysetaisiof fig Rfﬁseff(té“’gntloﬂi@‘ﬂp'@ thegediyre/Prademeni ¢ reper f usi on

associ at ed C{N§Qikﬁf§%§cha?'@étt?an‘sﬁé}%y§t&h laHBﬁenéHal@LE@fLﬂiﬁéﬁtﬂé-a emtcad by

surgl cal treatnment such as coronary arteré bypass _grafting %9
Surgerie§, \rieRastic ageidpr diseassp gavsadrhy{Ep pasrieratighof theﬁoe'amﬂpr& surgeries

or __Per cut anRau1 By t%%ﬁ&@&%zé}ngﬂoﬁ%nﬂﬂé askdotREGA} hfsegﬁsqargovascul ar

di seases (e.g., Ischem¢ stro rrhagi c stroke, etc.), cerebro
i scheni ¢ d|ast@ng&¢l%r0§'é‘ @YP‘-’"QP%@'P @@Mhay%&m atséﬂeWﬁﬁrh&gF@B{WWW@r ction,
di sorders Cajzeg ot ]gaﬁﬂﬁér‘éﬁ wiaﬁeﬂpm SiesRR tiRBmiRlysReeRd! al
ederm). The cryst 'S |nven lon can also be used as an agent for

myocar di al mmmmeictnmdgamwg hypergaphy, mylocardial infaretians heard failure(e(ABG)
sur ger i %t y c?éﬁr%& 2 h%H&Qﬁrdr@%cui%q{e%HtfﬁRﬁé)lb%r&.écamfdeﬂmdml etcGOfltiMo¥is

angloplas organ transp antatlon or non-cardi ac surgeri es.
Preferably, afieeP3Edsshock (61g. hamemhagieshacknendotonieshaskdetsd], sepal diseases 25

myogar di al (g%@ CfABeREs MBI dialitc r%?hrso‘gr'élggf is8ertie GeRR MénAFhIRIY, éwass

graftlng surgeri es, vascul res, percutaneous t'rans! umi nal

coronary arcggafpdla@m?rs( #Fssopiptedvitidschermia spisehanie reperfusiondtsna.chealt ac
surgeries. ThECR RBhemic!rSforfiisibh!d8sdidtéd Hﬂbr%eké“‘é@ﬂtb'r@ﬁ‘al%ﬂ:r@eor%‘?dﬁﬁ agents

for nyocar protection in patients presentin ongoi ng car
(acute déron@d%ﬂed@@ syrgien! fieanent sech am@maaerv Pﬁ%@rﬁﬁmgdﬁ t abl e

angi na) or %%ﬁé}feg' vés%ﬁﬁ?gl‘lr@eﬁé/fﬁ}g%n(t%n%ianﬁﬁérp|ﬁ%)1-ca%:§t§ $irgefigs o he

crystals of t I nvention e ‘used as agents tor chronic nyocardi al
prot ecti on ipergdanesys srapsiumingl a@rnb@mng@pbﬁ%tr(?TﬁéHr cergbrwaseuiare. g.

o o Sl hSh R b okl ) it il e o

disorders (e.g., disorders associated with cerebral infarction, disorders caused after
20 cerebral apoplexy as sequelae, or cerebral edema). The crystals of this invention
can also be used as an agent for myoccardial protection during coronary artery
bypass grafting (CABG) surgeries, vascular surgeries, percutaneous transluminal
‘ coronary angioplasty (PTCA), organ transplantation, or non-cardiac surgeries.
L Preferably'. the crystals of this invention can be used as agents for
25 myocar_diai protection before, during, or after cordnary artery bypass grafting
(CABG) sijrgeries, vascular surgeries, percutaneous transluminal coronary
angioplasty (PTCA), organ transplantation, or non-cardiac surgeries. |
Preferably. the crystals of thAis invention can be used as agents for
myocardial protection in patients presenting with ongoing cardiac (ééute coronary
30 syndromes, e.g., myocardial infarction or unstable angina) or cerebral ischemic
evehts (e.g., stroke). '
Preferably, the crystals of this invention can be used as agents for chronic
myocardial protection in patients with diagnosed coronary heart disease (e.g.,
previous myocardial infarction or unstable angina) or patients who are at high risk



PCT/ 1 BO0/ 01460 for myocardial infarction (e.g., age greater than 65 and two
or nore risk factors for coronary heart disease). In additf®suno2@Mi s, the
crystals of this invention are notable for their strong inhibitory effect

on the prolidferation of c,s,_ for exanple the 5 prol@eration of
fibrobl astwcée‘ﬁ(zg;dgnd the proliferation of.the snooth scle %%T’f%”"@f“ﬂt he
bl ood vessels. For this reason, the crysi ®'s of this invention are val uabl e

t herapeutic agents for use in diseases in which cell proliferation
represents a prinmary or secondary cause and may, therefore, be used as

anti at heroscgl erotic,. agent.s, ,and_as agent.s agai n di abetic | at

Conpl | cat | ofd MigarisIEPa (£ 288 afeiaf PR afn dud ofmois fik et faronar y
fibrosis, hepfinasy hedwdiséasenr renal fibrosis, glonerular nephrosclerosis,
organ hypertrophies ,qr._hyperplasia i articufar h rplasia or _ ‘
hypertrophy of ”\réagﬁﬁgqéﬁﬁ{s- tﬁﬁlcﬁbﬁiﬂ?)‘?ﬁ 1% Mrygngon ﬂrieaﬂ?g{ﬁ% conpl i cations or
recurrent stidthéivs®omy hiibitdy Effectain terolfeatiomutedlis Pior exatnplbehd al  cel |
obor L85, it ol G BLAEL B e B 5Bt bR BRI ™
mammal s ((]I e. lglhe blbt66&§§s)et_ Soetst Por th&;ﬁ_@ﬁﬁtrﬁ‘ ,thérynqgtars-t@&fahis mffvteﬁmﬁ é@wamabieng_ surgery
or nycardial, protection in patients presenti ongoi ng cardi ac or
cerebral i sdMAPRtEAIRRtS Tof Useri Giveasetipattich 6elRIPHBRRUPR RIS 8 wi th

di agnosed CQxiffany or SERhdary ca@Sshd indy,AReReirBSd G8ddsk MtiatHiPostddrblie ty of the
crystals of this invention in _COI‘I\_/%I;LI (l:)nal B( e?_l I ni cal cardj oprotection
assays [ see 39R@s; and,as agends;againgt dighefia late coplicgtions, cancergus isgasesp: 912- 917

(1995) ; 1bhe fibrdlic MsRsédsich a3 pulNondly fBRRlsz heMiiticHibratis or refalfibiréigiscul ar
Research 29: 260- 268 éélg{g%)lq;qgt'he antlarrhgth_m c assay i.n Yasutake M et al.,

Am J. Physidmerulagn 93,0193 bypertrophies RS gigsias, inparigulak 4 . 25
Jj horac. GghétbRERSSrhyFeHrBphyldidhe pRdstaté DpulhdRSylfibrosit: iabesiegys al so provide
a “nmeans whereby the activities, of the crystals of this invention can be
conpar ed wi tcﬁmpi{cr?émaw eyt shictyeadier Eﬂ%ﬁn%é‘?@ﬁ‘sﬁs@”%w grdpthaliabt t hese
conpari sons ¢aj mjigef ul  for determ ning dosage |evels in mammals, including
humans, for the treatnent of such diseases. 30 Adm nistration of the

crystal 35of t hi s Theudily cbthecaystals of the piryentinveptionRs 1edicabagants @ thecr yst al

of this inverbirRéntRf BkessRat uihl 3 dré debiiicd Beidieth hhmfids e, Onumansj¥sr and/ or
cardi ac tissues). These nethods include oral routes, Parenteral

i nt r aduoden#&Xamples Eyocardial prejestion AyRng syrgery of svcpedialprotaetionria patients nyent i on

are presenting with ongoing cardiac or cerebral ischemic events or chronic
cardioprotection in patienté with diagnosed coronary heart disease, is

20 demonstrated by the activity of the crystals of this invention in conventional
preclinical cardioprotéction assays {see the in vivo assay in Kiein, H. et al.,
Circulation 92:912-917 (1995); the isolated heart assay in Scholz, W. et al.,
Cardiovascular Research 29:260-268 (1995); the antiarrhythmic assay in Yasutake

) M. etal., Am.J. Physiol., 36:H2430-H2440 (1994); the NMR assay in Kolke et al.,

25 J. Thorac. Cardiovasc. Surg. 112: 765-775 (1996)]. Such assays also provide a
means whereby the activities of the crystals of this invention can be compared with
the activities of other known crystals. The results of these comparisons are useful
for determining dosage levels in Enémmals, including humans, for the treatment of
such diséases.

30 . _ Administration of the crystals of this invention can be via any method which
delivérs a crystal of this invention preferentially to the desired tissue (e.g., liver
and/or cardiac tissues). These methods include oral routes, parenteral,
_intraduodénal routes, etc. Generally, the crystals of the presént invention are



29 June 2004 WO 01/30759 -21 PCT/1B00/ 01460 admi ni stered |n single (e.

once daily) or multiple doses or via constant infusion %vnee%%ﬂﬁm e "an
i'sotonic saline solut | on The crystals of this i nvent i on are useful , for
exanpl e, in reducing I m zi ng damage effected ectly to any tissue
that may- b\émsﬂlgﬁ'&ﬂtl bI e t 5 ischem a/reperfusion inMury (EGLIBIKEFQ
brain, Iung, kidney, liver, gut, skeleta?lnuscle, retina) as the result of
an ischenic event (e.g., nyocardial infarction). The active conpound is
therefore usefully enployed prophylactically to prevent, i.e.

(prospectively or prophylactically) to blunt or stem tlssue damage (e.g., .
nyocar di al admmpd iimsipalei(eg:. iR daiy) o Aultiplegoses,or Visgangiant indusion

nmyocardi al Sﬁj}l%ﬁ% e ;l,g iSRARE 2hilng: S0 gncrystal s of this invention are
a

adm ni ster ed or arent er al a i it ravenous, i ntranuscul ar,
Subcut aneous or The BB?%O wwventltmprq:lasef ofer BxaIpplein sRAURIRG 9T so be

di cat ed, f
i ndi cate fnn@?‘ﬁ@% Rags é"@ﬁé&e%ﬁ@e}o@?& st tidsbe e & b sLiseEptBle to

gastroi ntestli rs or e nmedicati'on is best applled to
the sur f&celschemla(reeellﬁ@lm iniury) éng.abearbthsaing IHeg KidneyHivertqubrkeldalphysi ci an.

15 The amoupy drethb g‘fthgfregﬂly S .&r%ﬂﬂb Eveﬂt % §d nWOEérdta‘anf&%Hérﬁe Thie

dependent ol FReE' S elng treate Severity of the affliction,
on the rranaeuveafonmmnd|lssiﬁ1£mfb®ru8&ftdly9mpﬂqmd thﬂiﬁ'é‘ﬁ'éﬁ'ﬁa"b#’ Prevepk E8cri bi ng

physi ci an. gpegt.paggpﬁ,%ﬁﬂ%a%n@% b%ﬁt Begtéﬁnﬁssv.ardaﬁ@rgb' ()., thiéta Fh?élages

gi ven bel ow'%] ysSi Cl an ma ate doses of the
drug to achtissue) idmttenmhmalte atirisk fortischemia(e/gi ewgrﬁréeheclame) -appropri at e

for the B2t ot dneRAISHASHoills bfistskiien dfe adifiRRidEd brafsir o0, the

phyS|C|é nmust b a va ors such as age o the patient,
presence of parenteraliy (e, 1diramma$, insamusdulagssubcutenpeus afintameduliangeases.

(e.g., car dio vaslrc]aél &e%t?cﬁ%g% E'L%%ché fbd FTRRple, e?é‘ (ﬁﬁ%npﬁs

adm ni strat i'GRF I'nvVent 1 on 'nay I stered just
prior to catsdﬁamgsfmrggaym(mtegtlnal viispiders onwimngveine mﬂﬂmﬂgﬂb%beﬁ’iépskﬂdger y),

ator s or go HRALEALe bPafBA M Srondl Brelehfind by el diehaiithiahour NovrS
especi agy pr ef eﬁmmmmmeamummwumtalsadummrgﬂwlbef opurae.be oadi ng dose
f]; SB?;ter yléigg?%%ng&weo%ge cons rtr If"&g-l‘bgsn% ?goﬁﬁ) @ﬁﬁ&l} 'ka/ ahO?{) g[)lo(tj{
100 g/ kg/ da:yarﬁ-rer of adrmnrsh'ahnmamrgorpﬁ’esuqunt ofthequeescribing Fﬂ'UQlCiasluT
peri ods, lelégﬁsrégof p%&eﬁﬁé‘BBi ee_i':t variability, the dosages given below are a guideline
and the physician may titrate doses of the drug to achieve the treatment that the
20 physician considers appropriate for the patient. In considering the degree of
treatment desired, the physician must balance a variety of factors such as age of
the patient, presence of preexisting disease, as well as presence of other diseases
- (e.g., cardiovascular disease). _ ,
Thus, for example, in one mode of administration the crystais of this
25 | inver_atidn may be administered just prior to cardiac surgery (e.g., within twenty-four
hours before surgery), during or subsequeht to cardiac surgery (e.g., within twenty-
four hours after surgery) where there is risk of myocardial ischemia. inan
‘especially preferred mode an infusion is administered with a loading dose of about
1 mg to about 300 mg for about one minute to about one hour prior to surgery
30 followed by a constant infusion of about 1 mga/kg/day to about 100 rnglkglday for
the remaining presurgery, surgery and post surgery periqu, including for example
about 2 to about 7 days post surgical treatment. The compounds of this invention
may also be administered in a chronic daily mode.



about 2 to about 7 days post surgical treatnent. The conpounds of this
invention may also be administered in a chronic daily node29gonei2@4 2004
WO 01/30759 4 0 PCT/1BOO 01460 -22 An anmpbunt of the crystals of this

i nvention is used that iséfective for ischemc prc‘ction. A preferred
dosage is AWIM3G5H01 to 100 ny/ kg/ day of the crystal of thPETABALAOII60ON.
An especially preferred dosage is about 82831 to 50 ny/kg/day of the
crystal of this invention. 5 The crystals of the present invention are
generally admnistered in the form of a pharmaceutical conposition
conprising at |east one of the crystals of this invention together with a
phar maceut i cal | y Ab@spmuabpkthesnistaleotthisdnvendon is teddhattiseffeativgddral s of this

i nvention cag; ; Hall I el Vi I ' : vent i onal
oral par et et @b frerife ddsdglh 13 s b2AT T byay SR
admi ni st r at i estal pfthisrinnantion.cAh espeniallyipréferred dnsagekie abtnt 0.01 to 50

sol uti ons, sMgﬁﬁy@ $he E@Q{a%ﬁhis%\}elnﬁon capsul es, powders, and the like.
Tabl ets contdl Nl ng various exclpients such as sodiumcitrate, calcium

carbonat ® and callb¢ giystaifosfithe peesantineentioo pezigenavally adntihistered inLtse form

di si nt egr ant 1y 1 ad p I 0 t.api oc tarch and

certain conp eibigl | CSI?%%? 8‘%}85%&%5 rcfo\?\rjpﬁgﬁ@é( E?%%g%egoﬁé% ﬁp}é{a&%ﬁﬁ'&s

IpoLyyi n%/I pyrinegntidortegetbercwitica phqmmuﬁcﬂmdccapéaﬁlavghimld'r dilum]mal'ﬂhlxafs, tthe |
ubricating . . i um [ sulfate an

talc areoft%ﬁﬁ\glfgfoﬁwg&V%ﬁt'%%@ﬁsge?g&?%@éﬂy °r§89%§%’8rﬁ5’gsi tions of a

simlar typeccawentidrabomipaosrierah sedtatldr éaesdemmabddsagadoriar d-fill ed gel atin

k- sug®r e wel O e Rl e RAREFtorihief o dike B s & Vmen

aﬂueous sus (;jxnt.ﬁiooasgtap_dhsions, @biets,r;ﬁlisgcepsiﬁ pmdt(ijére._rarﬁhaé likelTableas r at i on,

t he’y conmpoun -t hios .l nvent i n be conmbin th vayioys syeetening

ag'é)nt s, fl avc('s)ornl?gr%'g}!“| é’gﬁéus% S%Eﬂ'%??% ha?gseﬁﬂ gim c'gﬁfﬁ 5%/'\%'7'%5""@@?3? 8"%nd/ or :

suspendi ng' agpdgitn, phasphadé breasemplogdd albhg eith vadsuswdisistegrantt fuehals, stareppy| ene

O cot & o1 B Bl B i PO et SRS O
or i p- addeousndging pykats sugh gs pblydaylpyrelidond, syadse,afelataldndasaciat er i | e aqueous
ol ons, O ARl IR BRSBTS e O
rendered i sartditalccareioftan serfyfusefubfur tataétting purpoggsu Solid corfpesitond@fiaous
SOt ansooe Gk A Bk ek e a8 s ARG

preferred materials in this connection also include lactose or milk sugar as well as
20  high molecular weight polyethylene glycols. When aqueous suspensions and/or

elixirs are desired for oral administration, the compounds of this invention can be

combined with various sweetening agents, flavoring agents, coloring agents,

emuisifying agents and/or suspending agents, as well as such diluents as water,

ethanol, propylene glycol, glycerin and various like combinations thereof. |
25 " For purposes of parentera! administration, solutions, for example, in

sesame or peanut oil or in aqueous propylene glyco! can be employed, as well as

sterile aqueous $oldtions of the corresponding water-soluble salts. Such aqueous

solutions may be suitably buffered, if necessary, and the liquid diluent first rendered

isotonic with sufficient saline or glucose. These aqueous solutions are especially
30  suitable for intravenous, intramuscular, subcutaneous and intraperitoneal injection

purposes. In this connection, the sterile aqueous media employed are all readily

obtainable by standard techniques well-known to those skilled in the art.



purposes. In this connection, the sterile aqueous nedia enployed are all
readi |y obtainable by standard techniques wel | -known to thd2dur&?Pd%d .in
the art. 29 June 2004 WD 01/ 30759 W W PCT/ 1B00/ 01460 -23 For pur poses - of
t r ansder mal ﬁle. .. topi cal dm nistration, dilute st’ ueous or
partial |y g Ha‘g’égsol utions (usually i naﬂ)out 0.1 %% 5% cd’ ¥dtbn)
otherwi se simlar to the.above parenter&>sol utions, are prepared. Mthods
of preparing various pharnaceutical conpositions with a certain anount of
active ingredi ent are known, or will be apparent in Iight of this

di scl osure, hose skill | ar.t exa ods of
preparing phar ma RYTRSFSS %gfﬁﬁatiﬁma@?sg tg@gal nr‘%h dﬁ’r\'&rﬁﬁ’gﬁ-ut i cal
Sci ences, Mafileobiybl bahmnsgamma@mn&e@a@rmuyﬁa abodﬁl 19.E6 5% edhcedfdtion),

Phar maceut i cal conposj tiops according to the invention may contain for 10

exanpl e 0. o¥hawgssier torfe @gRyRRABREal SPIUIRNS afHRERRIESN. I n any event, the

conposi tion or florémddaforpmﬁaﬂn@eamwa&hﬁé@rﬁcwdohﬁé@mbﬁs Witlateaahi ty of a
grystal s(s) accordi né:]e(to t he |nvent|on |m an amount effective to treat the

di seasefcordmeyef Getive ingredinnt ate knowina gr wlide: apparenh i lighf o thisdisglogure.

i nvention ggnRgss $piiiad ih thid artaEsr dxafiphisest méthadmrﬁteﬁurﬁ:@tphaﬂrﬁaéamaal ation.
The follow ng fornul ation exarrpll es are i1l ust rat i ve on”%uand are not

i nt ended t ocAMRASItiONgesas Pshingr nul at i ons

whi ch fol | opy "g@reg‘a,téreqlagrgdit,dﬁqagps corrpound(s) (crystal s(s)) of
this invention 0 ules 20 Hard gel atin capsul es

t 1 | at
are prepared usi ﬁ@g'%w'Pﬁ?eaPIF;q?SV\mﬁﬁsmqa’ﬁquél X E’%ﬂ@%t"r"??"%?t%ﬁ'ﬂ@f Active -
i ngredi@nt Ogyzpaptd8, Oﬁb@"/&%%l}ftheocﬁrﬁ%uﬁh@l) ehtHid Rvattion. MPYEEsREdne! | | cone

flui.d 350 centlstokeso 15 A tablet for ation i s, prepared usrng t he

i ngr edi ent scasepesfions famwWatioso be adginisieted Wi captpEYR aurnity ¢ha epaleil ot )
Actj ve ingrgdicriitd e HARnESH H’é%ﬁouﬁf‘éﬂ”e@ﬁfeﬁéttéh{ {haefid¥asé/eBndition of

the subject being treated.
' The crystals of this invention generally will be administered in a convenient

... 15. formulation. The following formulation examples are iliustrative only and are not
| intended to limit the scope of the present invention. '
In the formulations which follow, “active ingredient" means a compound(s)
(crystals(s)) of this invention.
Formulation 1: Gelatin Capaules

20 Hard geiatin capsules are prepared using the following:
Ingredient Quantity (mg/capsule)
Active ingredient : .0.25-100
Starch, NF : ' - 0-650
Starch fiowable powder ' 0-50
silicone fluid 350 centistokes 0-15

A tablet formulation is prepared using the ingredients below:A
Formulation 2: Tablets

' Ingrédient Quantity (mg/tablet)
Active ingredient ' | - 0.25-100
Cellulose, microcrystalline : 200-650
Silicon dioxide, fumed ' 10-650
Stearate acid ) ) : 5-15

The components are blended and compressed to form tablets.



Silicon dioxide, funedlO-650 Stearate aci d5-15 The conponents are bl ended
and conpressed to formtablets. 29 June 2004 WO 01/ 30759 - 29dJune 2004

PCT/ | BOO/ 01460 Alternati vea, tabl ets each contai ning 0.25-100 ng of act ive
i ngr edi ent de up fol l ows: Fornul ation 3: Tﬁ ets

| ngr edi ent ﬁﬁ{'ﬁ%‘{’%a( ng/tablet) Active ingredient0.25-T00 St aF€HEBH0/01460

Cel lul ose, mcrocrystalline35 Polyvinyl p§trolidone (as 10% solution in

wat er) 4 Sodi um car boxynet hyl cellul ose4.5 Magnesi um stearate0.5 Tal cl The
active ingredient, starch, and.cellul ose are passed through a No. 45 5
mesh U.S. sieve oughl The o) yuin rrolidone
R T, e AT T P it e R

mesh U S. pigiecup ddligwsinul es so produced are dried at 50 - 60C and passed

through a si eve. The sodi um céarboxynet hyl starch,
magnesi um sf@&F‘H‘FEmghFﬂg"?%ﬁl previ ously passed through a No. 60 U.S.
sieve, are thefgpelig® L0 LNe TO granul es whr ch, af t*g[.am@l(,ag;taaég

conpressed on_a_tablet machine to yield tablets . Suspensions each

cont ai ni ng 0. 28ctvedngrgdient active ingredient per 5 n  d»2818fe nade as

foll ows: For rrué%%.pn 4. Suspensions IngredientQuantity (ngé5 m) Active
I ngredi ent 0. 25 Sodi um car boxynet hyl cel |l ul ose50 ng Syrupl.25 ny

Benzoic acid 569m|¢aﬂ1miqgcwaﬁh%1vor g. V. 35 '

Polyvinyipyrrolidone (as 10% solution in water) 4
Sodium carboxymethyl celluiose 4.5
Magnesium stearate . 0.5

Talc - _ _ 1

The active ingredient, starch, and cellulose are passed through a No. 45
‘ 5 mesh U.S. sieve and mixed thoroughly. The solution of polyvinylpyrrolidone is
~ mixed with the resultant powders which are then passed through a No. 14 mesh
U.S. sieve. The granules so .produced are dried at 50° - 60°C and passed through a
No. 18 mesh U.S. sieve. The sodium carboxymethyl starch, magnesium stearate,
and talc, previously passed through a No. 60 U.S. sieve, are then added to the
10  granules which, after mixing, are compressed on a tablet machine to yield tablets.
' | Suspensions each containing 0.25-100 mg of active ingredient per 5 ml
dose are made as follows:
Formulation 4: Suspensions

Ingredient , Quantity (mg/5 ml)
) ~ Active ingredient : 0.25-100 mg
Sodium carboxymethyl cellulose 50 mg
Syrup . 1.25 mg
Benzoic acid.solution _ 0.10mL
Flavor o q.v.
Color q.v.
Purified Waterto - 5mL

The active ingredient is passed through a No. 45 mesh U.S. sieve and
15  mixed wrth the sodium carboxymethyl cellulose and syrup to form smooth paste.
“The benzoic acid solution, flavor, and color are diluted with some of the water and



Colorq.v. Purified Water to5 nL The active ingredient is passed through a
No. 45 mesh U.S. sieve and 15 mixed with the sodi um car box§Pe¥ms£004 =

cel lul ose and syrup to form snooth paste. The benzoic_acid sol ution,

flavor, and color are diléd with some of the water d 29 June 2004 WO
01/ 30759 0 WOBLHZSY | B0O/ 01460 added, with stirring. SUTfici eRCTHBI0EN4G0S
then added to produce the required vol um@® An aerosol solution is prepared
containing the follow ng ingredients: Fornulation 5: Aerosol

I ngredi ent Quantity (% by wei ght) Active ingredient0.25 Ethanol 25.75

Propel I ant 22 (Chl orodi fl uoronet hane) 74. 00 The active ingredient is m xed
wi t h et hanoladgad, withestifing. (Fulficien saterds thenmdded tmprefueathegeapiced valime.2
cooled to 3 kil i .equi red anount is
then fed to o affblsoARBA R fi8Falsd cBnierind g RV oS e D0 | S ng
propel | ant . Femeulgtipn §: Aafossl are then fitted to the container.

Supposi tori esz#TMTWWWWﬁW
l.ngr edi ent Qua § ng/ supposi tory) Active ingredi ent % ted fatty

aci d gl yceri deacelngretiznthe active ingredient is passed a.®fough a No. 60
mesh U. S. si ev&and suspended in the saturated fatty acég%\gﬁl yceri des
previously. ne a0l s ng the mninmal necessary heat. Th xture is then
poured into a Prypedantt2y (Chiosbdiflwiromethiane) 2 g capacity a@d.08l lowed to cool .-
An intravenou ' ' : ' 7.

I ntravenous Sol utiranadting irRfbdérit ishnrdivith edhdrior 8nd B Mitieetadddd flda | sotonic

saline 1,000. nL _ )
5 portion of the propellant 22, cooled to 30°C, and transferred to a filling device. The

required amount is then fed to a stainless steel container and diluted with the

’ ) ' _ remaining propellant. The valve units are then fitted to the container.
Suppositories are prepared as follows:
. Formulation 6: Suppositories
,' - Ingredient . _ . Quantity (mg/suppository)
- Active ingredient - 250
Saturated fatty acid glycerides 2,000
10 The active ingredient is passed through a No. 60 mesh U.S. sieve and

susperfdéd in the saturated fatty acid glycerides previously melted using the
minimal necessary heat. The mixture is then poured into a suppository mold of
nominal 2 g capacity and allowed to cool. |
An intravenous formulation is prepared as follows:
16  Formulation 7: Intravenous Solution

Ingredient ' ' 7 Quantity

Active ingredient _ 25mg
Isotonic saline 1,000 mL

The solution of the above ingredients is intravenously administered o a
patient.

The active ingredient above may also be a combination of agents.

20 EXAMPLE 1
Methyl-3-cyclopropyl-3-oxopropanoate (15 g, 106 mmol, 1 equiv} and N,N-
dimethylformamide dimethylacetal (14.7 mL, 111 mmol, 1.05 equiv) were heated at



The solution of the above ingredients is intravenously adm ni stered to a
patient. The active ingredi ent above nay al so be a conbi nat $HAURF %Qj‘ents
20 EXAMPLE 1 Met hyl - 3-cyc opropyl - 3- oxopr opanoate (15 g, 106 mol, |
equiv) and N N di methylfo m de di net hyl acetal (14. et 111 nmol, 1.05
equiv) wer WOHIB0BR 4t 29 JUne 2004 WO 01/30759 -26 PCT/ | BOOPCTAMIO014E8 C
f.or 1:5 h under N2. The orange oil was R8N cool ed to roomtenperature.
TLC anal ysis (1:1 Et QAc/ hexanes) indicated di sappearance of starting
material and appearance of a-mnor |ess polar spot and a maj or nore polar
spot (nmethyl - 3- cycloprop 2- di met hyl enam no- oxoPropanoat e). The crude

m xt ure was 7asedoraks "G"'ld§¥Nh TRe ofange allas. thmm% Oroep iggperature.

net hyl - 3- CYQ'LQFH&%IS‘@'1@t@¥d7l§€ﬁﬁé§)‘lﬁhkék@&@.ﬁﬁ|@éﬁ%&‘i&ﬂn@&teﬁ@ﬁnW'
1.07 equiv) was diluted with ethanol (250 nlL). Triethylamine (34.4 ni, 247

mol , 2.5 egaps3ranes plAWINosesgpolasspatanda mmmwe'a(éeotd"geth 6 10
mmol, 1 eCIU'cg&lo%Eyl@&ﬁ‘fétlﬁﬁiﬁﬁﬂﬁé—@ldxﬁproghhéﬁié) ORfe @ViGh WiikiaR WEPBsarsl ti on

of qU|noI|n draziné was observed. The resulting heterogeneous

m xture ﬁasls'ﬁém%’“ﬁeﬁefl ux (78 © under N2 for 2 h. The mixture becane
honogeneous and very dark after abouapdppg® of heating. The m xture was
then cooled to room tenperature. TLC anal'ysis (1:1 Et OAc/ hexanes)

i ndi cated "a sli gl@ruge methyl- §@V§!PP@§&2'¢@%WW'BWCFE‘?PIQPE'QB@WOI in-5-yl1-1

H- pyrazol e- 450 63f b@g»imd; @ﬁ? dathef Wd difRéPwith oBRbI (28B%iL)S AREtHyRAMisat ed

desi red product “as e reaction mxture was then ‘concentrated. To

t he resi due {(¥hd midd4d mrnehad Sezmiy) F&'PWQQ@YGN'“N‘"H@Y"N@'@ZWE)(ZZ 98 P8.8enul si on
vas Stiypednidbl, +8qlivfwal AR RdERREIN! BB evBffloh LbbREgdldiIpOuOh @ pad

of Celite(r) ve so e reSultTng biphasic mxture was .
separ at ed. 20inplie-Satrhrdragine wis obaeryedx The castilingineferegengous miusneasi ) . The

conbi ned Of%gieﬁ at#é}(?r(?s"&r rﬁgﬁﬂhﬂz’“wh@gﬂ’“%%“% "gwsaéﬂed hot

dr| ed over Ium Ssu ate concent rate To th resi due was a
i sopr opyl ewaerrda(ﬁseftma)boutmmm of beatipgs dihatmnivrewas thenrqoelediterogmni n.  Then

2\@/‘){; ?Eﬁ; h'g 122 rﬁ#éd'gi’t\ﬁm% ?gﬂg %ﬁ?lgsggfﬂ E?@{All:}?l?)r(%\ﬁsglrﬁﬁéa@@ﬁsﬁg‘ﬁt@ 38 Hofr Spot
. 15  (5-cyclopropyi-1-quinolin-5-yl- 1H~pyrazoie-4- carboxylic acid methyl ester). APCI
: mass spec indicated desired product as well. The reaction mixture was then
concentrated. To the residue was added EtOAc (300 mL) and 0.1N HCI (400 mL).
~ This emulsion was stirred for 10 min at room temperature and then fiitered through
a pad of Celite® to remove solids. The resulting biphasic mixture was separated.
20 The aqueous layer was extfacted with EtOAc (2 X 300 mL). The combined organic
' - layers were washed with 0.1N HCI (2 X 300 ml.), then dried over sodium sulfate,
and concentrated. To the residue was added hot isopropyl ether (80 mL). The
~ cloudy solution was stirred for 2 min. Then hexanes (125 mL) were added. The -
solids were allowed to granulate overnight. Solids were collected by filiration to'
25 provide the product, 5-cyclopropyl-1-quinolin-5-yi-1H-pyrazole-4-carboxylic acid
methyl ester, as a yellow orange powder {20.8 g, 72% over 2 steps).
EXAMPLE 3
To a solution of 5-cyclopropyl-1-quinolin-5-yi-1 H-pyrazole-4—carboxyllc acid
methyl ester (20 g, 68.2 mmol, 1 equiv) in MeOH (120 mL) was added 2N NaOH
30 (54.5mL, 109 mmol, 1.6 equiv). The resulting solution was heated at reflux (65 °C)
for 1.5 h under N,, and then allowed to cool to room temperature. TLC analysis
(1:1 EtOAc_:IhexaneS) indicated disabpearance of starting material. The methanol
was remoVed under vacumn with gentle heating (35 °C) on a rotovap. The basic
aqueous Ia_yer was then washed with EtOAc (2 X 100 ml). The resulting basic



25 provi de the product,
5-cycl opropyl - 1- qui nol i-n-5-yl - 1H pyrazol e- 4- car boxyl i ¢ aci 429 rjr\é'i%grqo“est er,
as a yelwo@/7ahge powder (20.8 g, 72% over 2 steps). EXANFIBIBOTRSO a

sol ution of 5-cycl opropyl -1-quinolin-527+-1H pyrazol e- 4-carboxylic acid

met hyl ester (20 g, 68.2 mmol, 1 equiv) in MCH (120 nL) was added 2N NaOH
30 (54.5 nL, 109 mmol, 1.6 equiv. The resulting solution was heated at
reflux (65 C) for 1.5 h under N2, and then allowed to cool to room

t enper at uaquectisCageralys asidified slwly @ApHITeR aviisgoncediratat ¢iC!di Beppreductnce of

starting mater,ial he .nmet h .. r enpyv u [y, ' tle
neat | ng-( BEeEa ot ABrEE 2okt SR ias, B AL IO Mhnlrhlu R BRC i
EtCTO/A\IC BE) g/ K.Siﬁ),coihﬁh)t;e Joirisrvesre | cdolleged by iﬁttra_Zign}l_leiae ‘Qfl%wemwéﬂe’mﬂi&m N )

- 27 aquequs. | ayer s acidified slo H 12, Wt
concentra ?%Iz. F?Hag'ﬁa'&lﬁt" g@f%ﬁ?%ﬁ‘?"gﬁﬁap&%br&wpisﬁdb&'@?f%gcoé}‘ion. The
slurrygwas stirred at roomtenperagdARPLl®4 0.5 h, then the solids were
collected by filtration. The solids re washed, w.th. HCl (2 25 nL
and dried to affPord SHfEda8vtPension Bé}l\g‘cb‘f]%Wpﬁb"l'?‘ﬂn@@'g'w”%@%éﬂ.e EXAI\/?DLE
4 Tg a Is_t bﬁﬂb@ﬂsgréwz {233 ,nass).fs rﬁmlﬁmll@@ii@pmltol_ueﬁ?i(%m i} @;gi)addﬁdﬂbﬁbﬂylogg- g-
car boxylic aci : : : eqgui v) in toluene adde
thionyl ERPdde @%9’8— é4ﬁtn?mgﬂ§ SR L}Eeé ling S”FHE"%‘%’%WP? P%‘)egﬁgénsi on
\r/]vats heat eec gbr fh%, h@nfr:]l@f tN} El(’)ﬂé_rl;]é%@%? ngtuﬂaﬂgtay@@mbtegégéﬁebwmﬁoagm.db

et er ogeneous t hroughout . e solid_acid chloride was collecte
filt "M orthe paid pad claTde V%C%F@dbwﬂfﬁt"’%%%ﬁ%" E%'Ydﬁw%"ﬁﬁ e‘i\wﬂhd?i ed
- under vacyeneX3SX S0 ALY iapa @.'gdmhgﬁﬁgdddnﬂ)l ori de(i n THE (280 m l—) \évas cool) ed
- to 0 C. A solution of. guani din rochlLori 17.1qg, 17 o equi v
- and 2N NaCH (zmsuspeps'aﬁgf H’iﬁnﬁ‘?‘g&hﬁ%ﬁ'&?\)ﬁ‘ .T%Esgﬁade@ Wg%tc‘adﬂﬁ’ggﬁi f Addi ti on
L!Jnﬂel , Oveéluﬁorilgfd@i':afmeﬁﬁe HpgBENIDEde [iTe1d, eiFotrhmbl, Refie ahaPPORAOHS(2and

i phasi ¢ upon addi

on of the basic, agueous sol ution of guani dine. The
o Pt o il G gl & e Wies Rodet yia audroning Sudion fsnet S B0 Biner a ur o
and t{en {aderdn,. adeetrieastidn bedin® hoM@GEnd® AR Biphasic upbf aidiioyisofthé 4: 1
di chl or onet hane/ net hanol_é.’l ndi cat ed ear.ance of a aror% gé){p)l aﬁgop '
(N- ( 5- cycPBYF Goyeoys saitHen Phosagfing g SYgHE: Wag HHEAA!) ‘@h Wi ne) and
trace stapaiiibg"®et 1 fl tod®ioth tethferaffe lpA0Wen fondaradddipnant W ab rogent | e

heating (35 C) which resulted jn precipifatipon of the product. The aqueous
| ayer was tpRgralEe ot LEoaRAIYSI il é’%ﬁ 0‘?‘8 ape eEtBa'ﬁ')l ’ch?tﬁg WPERFEFCt o

granul at e of Themore polar spot (N-(5-cyclopropyi-1-quinolin-5-yl-1H-pyrazole-4-carbonyl)-

20 guanidine) and trace starting material acid. THF was removed under vacumn with
gentle heating (35 °C) which resulted in precipitation of the product. The aqueous
layer was stirred at room temperature for 1 h to aliow the product to granulate. The
solid was collected by filtration, washed with water (2 X 50 mL), and dried. The
color of the product has ranges from off-white to medium brown. This batch was

25 mediﬁm brown. Resiurry in MeOH (125 mL) for 30 min provided the desired

' product N-(5-cyclopropyl-1-quinolin-5-yl-1H-pyrazole-4-carbonyl}-guanidine (22.6 g,
78% yield) as a pale tan solid. ‘
‘ EXAMPLE 5
N-(5-Cyclopropyl-1-quinolin-5-yl-1H-pyrazole-4-carbonyl)-guanidine (3.08 kg,

30 9.61 mmol, 1 equiv) was suspended in acetone (30.8 kg). 1-Methyl-2-pyrrolidinone
(12.3 kg) was added to obtain a homogenenous solution. An additional 4.8 kg of
acetone was used to rinse forward (spec. free filtration). The reaction solution was
Warrned to 50°C. A solution of methanesulfonic acid (0.83 kg, 8.65 mol, 0.9 equiv)
in acetone (8.3 kg) was added while keeping the temperature below 55°C. The



solid was collected by filtration, washed with water (2 X 50 nL), and
dried. The color of the product has ranges fromoff-white 29JwRg2004 brown.
This batch was 25 nedi um brown. Reslurry in MeOH (125 nl - ) for 30 min
provi ded t Lk€d pro t N-(5-cycl opropyl - 1- qui

H pyrazol e%gar T%nyl )-guani di ne (22.6 0,,, 79% vVyi el d) as a pé@@@fplg@l i d.
EXAMPLE 5 N-(5-Cycl opropyl -1-quinolin-5-91-1

H pyrazol e- 4- car bonyl ) - guani dine (3.08 kg, 30 9.61 mol,- | equiv) was
suspended in acetone (30 8 kg). 1-Methyl-2-pyrrolidinone (12.3 kg) was

added to obt enous sol.ution. additi ona acet one
was. used to @13? rteg%%s aqn}ategozfqiqote&gfri ﬂ'g;’.w‘?h ef‘é&ﬁéﬁoﬁ“‘%ol ution
was war ned ﬁlt@r&ﬁ@he/‘ﬁlt&ﬂ_baﬁelm arisedRiiiharemnk paitRernéricl to&éad kys- 8. 65 not,

0.9 equiv) in acetpne (8,3 _kg) was add d il ekeepi ng the tenperature
bel ow 55C. THE! °?§’P\¥E -5 Y@WIW)‘ catbopytopan 'I"B-l'ﬁ'BB"‘E‘F%M'?‘? safat was

obt ai ned was(3ai KBS % atsm\fumte dotid. htmr;ﬁeddohwasmldmd iaer vadduher ed. The
filter cake V}?SI’II’]S then dried to afford N-(5-

n
Lyl opr oB -G A AThESpHs SYRAL D susE M Al BApeHiSs (iOho

nononesy| at eMrPdgcopy: Sbidtrifighnt BhtdRqumt an of f-white solid. The product was
then dried under v cuum5 a ﬁl’dl n% an anhydrous crystal having the

fol | owi ng prB%P?P *'Wtf;-‘ Y Ciyp F‘B%copy bi refringent plate/equant

Degr ee of Crg[ raddopitityYrortMdroscepxst al | ine  Hygroscopicity: non-hygroscopic

Appear ance: white cr stal line solid 10 Mel ting point: 215C (onset

tenperature %‘?P%‘@"}?Pn? e poyRiallingisefd act i on d-spacing is provided in the

fol | owi ng Té}héﬁn%bomir@?rbﬁ: (dnsEOpRrstreA eI - Vével ength L: 1. 54056

Wavel ength 2 4439 (Rel d(A)I (rel)d irel d(A) L (rel .

27. 246712. 851 eoldRpy. difiragingdropacingis praxideshindine foiowiggJ able 1H23396. 2

16“__16249100. 05. 4716411., 53.6962910. 3‘;@&52[29891. 75. 2769939. 93. 604287. 4
Form D

' 15  Anode: CU — Wavelength 1: 1.54056 Wavelength 2: 1.54439 (Rel
- Intensity:0.500) '
Range # 1 — Coupled: 3.000 {0 40.000 StepSize: 0.040 StepTlme 1.00
Smoothin ing Width: 0.300 Threshold: 1.0

dA) [~ 1(rel) d(A) | ired) d(A) i(rel)
27.24671 | 2.8 599091 | 6.0 4.00874 26.0
23.73093 22| 563525| 255 3.92839 6.2
16,16249 | 100.0 547164 | 11.5|  3.69629 10.3
13.22989 17|  5.27699| 39.9 3.60428 7.4
11.97180 15 5.17064 | _18.3 3.55640 23.3
8.70523 1.2 5.03666 | 22.4 3.47039 96
8.06940 6.9 481802 | 24.0 3.40872 122
7.82513 7.2 446748 17.0 3.35011 123
B : 7.25205 8.4 417294, 62.7 3.26503 36
'_;‘)f;n 6.70670 10.2 4.06613 | 10.7
d(A) l(rel) )
3.21953 5.2 258367 | 24
313686 | 4.7 2.55540 | 2.3
3.09315 2.5 2.51395| 3.1
2.98181 10.2 246750 | 24
2.91078 4.2 240342 2.1
_ 2.85527 3.6 236976 | 25
2.73317 34 2.33468| 4.3
56 2.30520| 26
2.68209 .
26 2.26652| 1.5
2.64423 |




11. 971801. 55. 1706418. 33. 5564023. 3 8. 705231. 25. 0366622. 43. 470399. 6
8. 069406. 94. 8180224. 03. 4087212. 2 7.825137. 24. 4674817. 03. 35029 ¢pneg2004
7.252058. 44. 17294 62.73. 265033. 6 6. 7067010. 24. 0661310, 7 | ntensity: 0. 500)

Range # 1 - g)l ed: 3.0 0 40. 000 StepSize: 0.040 epTl 1.00
Snoot hi ng WPAA758. 300 ThM™eshold: 1.0 d(A) | rel d(A) | PCT/IB00/01460

3.219535. 22. 583672. 4 1136864. 72. 555402. 32 .093152.52.513953.1
2.9818110. 22. 467502. 4 2.910784. 22. 403422.1 2.855273. 62. 369762.5
2.733173. 42. 334684. 3 2. 682095. 62. 305202. 6 2.644232. 62. 266521.5 29 June 2004
WO 01/30759 0 -29 PCT/I1BQ0/ 01460 EXAVMPLE 6 To 3. 165 kgs of the product of
Exanpl e 5 was added 123 Liters (3.8 5 volunes) of acetone. The slurry was
~agitated for 20 hours at roomtenperature. The slurry was filtered, and
solids were dried at 50C. The product was an anhydrous crystal (3.145 kg,
999 (Form A) having the fol | owi ng EEXMMPLESs. M croscopy: birefringent
equant Dearee. O 194 588k4d O thi prodibd f ESEIS WaB@addd 1Y EROBIOR 1 L.

non- hygroscopi c eara crystalline solid Melting point: 228C
(onset "t &npevlimespoteceiaer The shiey waragitaled far 20 fours ﬂfgﬁﬁé?ﬁﬁeiaé“rﬁr ovi ded

in the foll We%msef | elréd and solids were dried at 50°C. The product was an
' anhydrous crystal (3.145 kg, 99%) (Form A) having the following properties.
Microscopy: birefringent equant | '
Degree of Crystallinity: fully crystalline
10 Hygroscopicity: non-hygroscopic:
Appearance: white crystalline solid

t: ) Melting point: 228°C (onset temperature at 5°C/min)
‘ The X-Ray diffraction d-spacing is provided in the following Table 11}
s 18 - TABLElI
' FORM A
Anode: CU —Wavelength 1: 1.54056 Wavelength 2: 1.5443 (Rel Intensity:0.500)
Range # 1 — Coupled: 3.000 to 40.000 StepSize: 0.040 StepTime: 1.00
20 Smoothing Width: 0.300 Threshold: 1.0
O d(A) i(ret} d(A) i(rel) . d{A) I{ret)
12.78805 75.6 5.98486 14.5 4.40968 9.1
10.11984 - 0.8 5.74817 7.7 4.26077 35.9
9.54998 1.0 5.44162 25.8 3.99060 100.0
.8.48106 10.5 5.17467 6.2 | - 3.70101 8.6
8.06059 32.3 4.88694 19.8 3.56895 10.0
- 7.40035 37 4.80508 6.4 | . 3.45647 18.9
o 6.90891 8.9 4.71329 12.3 3.39509 4.3
6.78458 7.1 4.64163 8.3 3.28501 14.3
6.39441 371 4.47485 17.2 3.19673 8.2
d(A} i(rel) . d(A) Krel)
3.13360 28.1 2.64749 3.2
3.05819 7.2 2.58618 57
2.98863 6.2 2.565874 3.4
2.92559 4.5 2.51058 3.5
2.90063 3.7 2.44154 39
2.87377 35 2.37704 2.5
2.80412 3.0 2.31951 3.9
: 56 2.29666 31
2.67941




15 TABLE I'Il FORM A Anode: CU -Wavel ength 1: 1.54056 \Wavel en : 5443
(Rel Intensity:0.500) Range # | - Coupled: 3.000 to 40.0002 %86@%?9@4 0. 040
StepTime: 1.00 20 Snoot hing Wdth: 0.300 Threshold: 1.0 -

d(A) 1(rel) )d(A)I(*I) 12. 7880575. 65. 9848614. (@ 409689
10.119840;3%§%Q§ﬁ§# 74.2607735.9 9.549981 05. 4416225. 99068€B@P%m"“m

8. 4810610. 55. 174676. 23. 701019. 6 8. 0605932 34. 8869419. 83. 5689510. 0
7.400353. 74. 805056. 43. 4564718. 9 6. 908919. 94. 7132912. 33. 395994. 3

6. 784587. 14. 641638. 33. 2850114. 3 6. 3944137. 14. 4748517. 23. 196738. 2

d(A) I (rel)d(A)I(rel) 3.1336028.12.GSéggﬁEié§%058197.22.586185.7
2.988636. 22. 558743. 4 2.925594. 52. 51 MBS 000633, 72. 441543.9 '
2.873773.52.377042. 5 2.804123. 02.319513. 9 2.679415.62. 296663.1 29 June 2004
WD 01/ 30759. - 30 PEF 6 2BYI4M b 6OnISRANBIPBrok. 50%(puds sample affFotmm (likélyan appr ox.
90% pure sa Ie of

N (5 ool oo staiting SOl Ry o1 ey b3k AHENmole- fsAtonyhuAdGe, 5

'(Ij'lh m%'sy: atge acﬁmééyibtﬁtatb{arid: uﬁﬁyhgme?om?&hmqﬁgcﬁa @bhtemumgwg:ateefmv? erl)
e S urry wasS adgltale Q ours a ro erat ure e S urry
was then | 1i9ar was ataied o PEBMiA] heks A 1oam BRSNS JIE YUBLNR MER o

minut es af f o afd tRLHBIBXIR Gt B84 LinddramBudm 161900 Mihutdiarfcpling ng

properties.
, hemihydrate crystal (Form C) having the following propertles

Microscopy: birefringent equant
10  Degree of Crystallinity: fully crystalline
Appearance: cream-colored cryétalline solid
) Melting point: 140°C - 170°C desolvation, 209°C (onset temperature at 5°C/min)
The X-Ray diffraction d-spacing is prbvided in the folloWing Table IV

P



M croscopy: birefringent equant 10 Degree of Crystallinity: full
crystalline Appearance: creamcolored crystalline solid I\/e?? IJW'Qg/%Qﬂ‘lnt v
140C -170C desol vati on, 209C (onset tenperature at 5C nmn) The X-Ray
diffraction d-spacing is ovided in the followng Tggee 1V 29 June 2004 WO
01/ 30759 -WOMARI® |V Form C PCT/ 1BQ0/ 01460 5 Anode: CU - \ROESABOO/AL460 1
1.54056 Wavel ength 2: 1.54439 (Rel Intensiity:0.500) Range # 1 - Coupl ed:
3.000 to 40.000 StepSize: 0.040 StepTinme: 1.00 d(A). d(AI(rel)d(Alrel 1
rel 23.843633.06.203708. 04. 3982321. 9 12. 7528526. 75. 9904716. 84. 2586215. 7

11. 420665. 65. 7442112. 14. 111406. 0 10.47264100. 5. 4334417. 73. 9895078. 6

132651. 95. 182818. 53. 815568. 6 8. 4698618. 75. 076214. 83. 7062213. 3

0402535. 74. 8901813. 83. 604288. 4 % R}S 94.788219. 93.5641115. 8

8980012. 84. 7122811. 13. 5063414. SFﬁ 437.24.6460411. 83. 4564322. 6
3823513. 64. 4702914. 63. 3805310. 5 reld(A)l rel 3.2780915.22.679075. 1

asaso7 %5 AU Wi RRGR" I AR R ASARORATSS 7

Range # 1 — Coupled: 3.000to 40.000 StepSize: 0.040 StepTime: 1.00
Smoothing Width: 0.300 Threshold: 1.0

N W OO D ©

d{A) 1(rel) d(A) I(rel) d(A) i(rel)
23.84363 3.0 6.20370 8.0| 4.39823 21.9
12.75285 26.7 5.00047 16.8 | 4.25862 15.7
11.42066 5.6 5.74421 12.4 |  4.11140 6.0
10.47264 100, 5.43344 17.7| 3.98950 78.6
9.13265 1.9 5.18281 85| 3.81556 8.6
8.46986 18.7 5.07621 48| 3.70622 13.3
) 8.04025 3571 489018 13.8 3.60428 8.4
“ 737462| 5.9 478821| 99| 3.56411 15.8
6.89800 12.8 4.71228 111 3.50634 14.5
c 6.74243 7.2 4 64604 11.8| 3.45643 22.6
. 6.38235 13.6 447029|  14.6| 3.38053 10.5
d(A) i(rel) d(A) i(rel)
3.27809 15.2 2.67907 5.1
3.13075 17.6 2.63333 40
3.00826 9.4 2.58530 6.0
3.05034 6.9 2.50819 3.7
2.98350 7.9 2.46620 6.4
2.91868 55 243972 46
2.87199 46 2.38677 47
, 55 2.33708 43
2.81359
5.0 2.31420 3.9
2.74383
- 3.2 2.29162 3.3
2.70966 |

10



2.871994. 62. 386774. 7 2.813595. 52. 337084. 3 2. 743835. 02. 314203,
2.709663. 22. 291623. 3 300 Threshold: 1.0 Snoothing Wdth: ozaéu@©ZQUhe 2004
WO 01/ 30759 -32 PCT/ I BOO/ 460 CLAIMS 1. A crystalline formof a salt

havi ng the A crystal which is N(5-c¢ opro -

- qui nol i n- ‘S‘Eﬁ'%ﬁ pyr azol e- 4-car bonyl ) - _guani_di ne, mnom%}rgﬁ%ﬂmgm .- 3
A crystal of claim1 which is anhydrous N-%S cycl opropyl -1 -quinolin-5-yl-
H pyrazol e- 4-carbonyl ) - guani di ne, nononesyl ate salt. 4. A crystal of claim
1 which is anhydrous N (5-cyclopropyl-1-quinolin-5-yl-1 H

pyr azol e- 4- car bonyl ) - guani di ne, nonone salt (D) having the foll ow ng
X-ray 10 diffraction pattern 29 June 01/ 30759 -33 Form D- '
PCT/ | BOO/ 01460 AnAdeystdlline forh\of lacsaljthavihy the 6ddm8a Wavel ength 2: 1. 54439 (Rel
I ntensity: 0.500) Range # 1 - Coupled: 3.000 to 40.000 StepSize: 0.040
StepTinme: 1.00 Snoothing Wdth: 0.300 Threshold: 1.0

d(A) lreld(A) I (rel)d(A)lre! 27.246712. 854 990916 04 0087426.0

23. 730932. 25. 6352525. 53. 928396. 2

2. A crystal which is N-{5-cyclopropyi-1-quinolin-5-yl- 1H-pyrazole—4-carbonyl)—
5 guanidine, monomesylate salt.
3. A crystal of claim 1 which is anhydrous N-(5-cyclopropyl—1 -quinolin-5-yl-1H-
pyrazole-4-carbonyl)-guanidine, monomesylate sait. '
4. A crystal of claim 1 which is anhydrous N-(5-cyclopropyi-1-quinolin-5-yl-1H-
7 pyrazole-4-carbonyl)-guanidine, monomesylate salt (D) having the following X-ray
10  diffraction pattern | '



16. 16249100. 05. 4716411. 53. 6962910. 3 13. 229891. 75. 2769939. 93, 604287, 4'

11. 971801. 55. 1706418. 33. 5564023. 3 8. 705231. 25. 0366622. 43. 476394152004

8. 069406. 94. 8180224. 03. 4087212. 2 7.825137. 24. 4674817. 03. 3501112. 3

7.252058. 44. 1729462, 73. 2 3.6 6.7067010. 24. 06613104 d(A) | (rel ) dAlrel

3. 219535, WO9836752 . 4 3.1 64. 72.555402. 3 3. 093152. 52513953 AT/IB00/01460
2.9818110. 22.467502. 4 2.910784. 22. 403422-38-2. 855273. 62. 369762. 5
2.733173.42.334684. 3 2. 682095. 62. 305202. 6 2.644232. 62. 266521.5 5. A crystal
of claim1 which is the anhydrous N-(5-cyclopropyl-I-quinolin-5-yl- 10

1H pyrazol e- 4- carbonyl ) - guani di ne, nononesyl ate salt (A) having the
following X- ray diffraction pattern 2®roude 2004 WO 01/ 30759 -34 FORM A
PCT/ 1 B00/ 01460 Anode: CU - Wavel ength 1: 1. 54056 Wavel engt h 2: 13443 (Rel
Intensity:0.0000 .

St epTi me: 1. [+1o; :1' o W%\Fﬁ?%‘ Opgg@éﬁhr
d(A) 1(r el) dEAPIERY

10. 119848 9 ange ity — t ‘-‘ 5,000, 48 DU B teg i.zﬁ A :‘-%1!-{ 4 i ‘o‘o‘u .0
=A:l’ H n4.abu thrgshiold NN N4 00L04A10..QA coa-in
8. 4810610 5\4 = d(ﬁ) T v.a.1v(|.:.e\f) g‘ \J\J\Jd(A) ~J = \1(i_.e|!))l]lud"|'.l.d. aIQ)\. UU‘J\J'J(I\‘JeI)
27 .24671 2.8 5.99081 6.0 4.00874 26.0
23.73093 2.2 563525| 255 3.92839 6.2
16.16249 100.0 547164 11.5 3.69629 10.3
13.22989 1.7 527609| 39.9 3.60428 7.4
11.97180 1.5 517064 | 18.3 3.55640 23.3
8.70523 1.2 503666 | 22.4 3.47039 9.6
8.06940 6.9 481802 24.0 3.40872 12.2
7.82513 7.2 446748 17.0 3.35011 12.3
! 7.25205 8.4 417294 | 62.7 3.26503 3.6
6.70670 10.2 4.06613] 10.7
' dAY [ irel) dAY | irel)
C 3.21953 52 2.58367 2.4
3.13686 47 2.55540 2.3
3.09315 25 251395 3.1
2.98181 10.2 2.46750 2.4
2.91078 4.2 2.40342 2.1
2.85527 36 2.36976 2.5
273317 3.4 2.33468 4.3
56 2.30520 2.6
2.68209
26 2.26652 15
2.64423

' 5.
10

A crystal of claim 1 which is the 'anhydrous N-(5-cyclopropyl-1-quinolin-5-yl-
1H-pyrazole-4-carbonyl)-guanidine, monomesylate salt {A) having the following X-
ray diffraction pattern '



7.400353. 74. 805056. 43. 4564718. 9 6.908919. 94. 7132912. 33. 39592%. § e 2004
6. 784587. 14. 641638. 33. 2850114. 3 6. 3944137. 14. 47485. 17.23.1 ‘} £ %

d(A) | (relwpifafsbisor el ) 3.1336028. 12. 647493. 2 3. 058197. 22. 586}@5,1300,01460
2.988636. 22. 558743. 4 2.925594. 52. 51058%40 2. 900633. 72.441543.9
2.873773.52.377042.5 2.804123. 02. 319513.9 2. 679415. 62. 296663.1 6. A crystal
of claiml which is N (5-cycl opropyl-1-quinolin-5-yl-1 H pyrazole-4- 10
car bonyl ) - guani di ne, nononesyl ate hem hydrate. 7. A nethod for naking the
crystal of claim4 conprising conbi ning an acetone sol ution of

N-{ 5- cycl opropyl - 1- qui nol i n-5-yl ¢ y,*azol e-4-carbonyl)- guariidine and

N- et hyl pyrrolidinone with net hanesul onic acid at a tenperature of about

?gca}og ?b .dgoEU 40 DY 10245k "l QlefgthSTRE AU [t HiteASRM.5 !ﬁgt 15
lng%d e 0.300 fireshold: PYgrar-rn dceCoRtrdtm™e k

repul ptng ar € erature of

about 20C3B el Forf, stal—has t he
fol | owi ng patter SN o9 Tighd 2004 % 01/%8%49 Form D - 35
vel BABAGH 56449868 ¢ngt h9.2;

PCT/ | BOO/ §146@.788684: ; 1.165 at 1.54439 (Rel
| ntensi ty]0. 3001984Range @91 - CoB1d; 3. 000 |t 04460300 St3m8ijze: 0. 040

StepTi me: | 1. 00.58988thi n_\W.t|h: _6.80162Thr es?@Bd:_B.99080A1 10.6(A) | rel d(A) |

rel 27.24

b/128381060916. 08.50

0874267487

6.2

3.70101

9.6

8.06059 32.3

4.88694

19.8

3.56895

10.0

7.40035 3.7

4.80505

6.4

3.45647

18.9

6.90891 9.9

4.71328

12.3

3.39599

4.3

6.78458 741

4.64163

8.3

3.28501

14.3

6.39441 37.1

17.2

3.19673

8.2

4.47485 | .

d(A)
2.64748
2.58618
2.55874
2.51058
2.44154
2.37704
2.31951
2.29666

i(rel)
3.2
5.7
3.4
3.5
3.9
2.5
3.9
3.1

d(A)
3.13360
3.05819
2.08863
2.92559
2.90063
2.87377
2.80412

(rel)
28.1
7.2
6.2
4.5
3.7
3.5
3.0
5.6

2.67941

G. A crystal of claim 1 which is N-(5-cyclopropyl-1-quinolin-5-yi-1H-pyrazole-4-
10  carbonyl)-guanidine, monomesylate hemihydrate.
7. A method for making the crystal of claim 4 comprising combining an
acetone solution of N- (5-cyclopropyl-1 -quinolin-5-yl- 1H-pyrazo!e-4-carbonyl)—
guamdme and N-methyi pyrrolldlnone with methanesulfonic acid at a temperature
of about 30°C to about 60°C, followed by cooling to a temperature of about ambient
15 toabout 5°C. |
8. A method for making the crystal of claim 5 comprising repulping the Form
(D) anhydrous crystal in acetone at a temperature of about 20°C td about 25°C

wherein said anhydrous Form D crystal has the following X-ray diffraction pattern

20



23. 730932. 25, 6352525. 53. 928396. 2 16. 16249100. 05. 4716411. 53. 2%32919@
13. 229891. 75. 2769939. 93. 604287. 4. 11.971801. 55. 1706418. 33. 55648%%

705231. 25. 0366622. 43. 470399. 6 8. 069406. 94. 8180224. 03. 4087212. 2

825137. 24. 4674817. 03. 359112. 3 7.252058. 44. 1729462&. 265033. 6

7067010. WO @EOTN10. 7 d( rel dAl (rel) 3.219535. 22. 672. 4PCT/IB00/01460
136864. 72.555402. 3 3. 093152. 52. 513953.-852. 9818110. 22. 467502. 4

910784. 22. 403422. 1 2.855273.62.369762.5 2.733173.42.334684. 3

. 682095. 62. 305202. 6 2.644232. 62.266521.5 9. A nethod for making the

crystal of claim6 conprising repul ping the 10 anhydrous Form A crystal in
et hanol or iso-propanol/water at a Fewngérat ure of about 20C to about 25C,
wherein said anhydrous Form A crystal has the following X-ray diffraction
pattern WO Olricgie76Y — Veaeleagtn 1 ﬁﬂwwmgtmﬂ{%é@gdﬁ%o Anode: CU -
Wavel engt h 1: Infers#p8@08hvel ength 2; 1,.5443 (Rel Intensity:0 500) 5 Range #
| - Couplsed: Rénhge0P 1 t-cCeifpiedDd (B.B0R{nSK2.600 (Stepsizet §0nStepTing® Ifbt hi n W dt h:
0. 300 Thres r@hd@th&;ggvditm) agoel Treéeghold: reD) d(A) | (rel)

NRNWOONR

12. 7880575. 45. 9848@{/).[54. 4(1RMHBO. 1 10.dIAYB4A(rel] 7481 77d(A) | 2607HRH.19 -
27.24671 2.8 5.99091 6.0 4.00874 26.0
23.73093 2.2 5.63525 25.5 3.92839 6.2
16.16248 100.0 5.47164 11.5 3.69629 10.3
13.22989 | 1.7 5.27699 39.9 3.60428 7.4.
11.97180 1.5 5.17064 18.3 3.55640 23.3
8.70523 1.2 5.03666 | 224 3.47039 9.6
8.06940 6.9 4.81802 24.0 3.40872 12.2
' 7.82513 7.2 4.46748 17.0 3.35011 12.3
Sy 7.25205 8.4 4.17294 62.7 3.26503 3.6
) 6.70670 10.2 406613 | 107
) | dA) [ ireh dA) [ el
- 3.21953 5.2 2.58367 2.4
- 3.13686 471 - 255540 2.3
3.09315 25 2.51395 3.1
2.98181 - 10.2 2.46750 2.4
2.91078 4.2 2.40342 2.1
2.85527 3.6 2.36976 25
2.73317 34 2.33468 4.3
5.6 2.305620 26
2.68209
26 2.26652 1.5
2.64423
9. A method for making the crystal of claim 6 comprising repuiping the _

10  anhydrous Form A crystal in ethanol or iso-propanot/water at a temperaiure of
about 20°C to about 25°C, wherein said anhydrous Form A crystal has the following

X-ray diffraction pattern



549981. 05. 4416225. 83. 9&?0100. 0 8.4810610. 55.174676. 23. 70%@%& 62004

060593%5@61/%%419. 83. 9510. 0 7.400353. 74. 80505 3. 456 .
908919 12. 33. 395994. 3 6. 784585%14. 641638. 33. 2850 F{A/1B00/01460

3944137. 14. 4748517. 23. 196738.2 d(A) I (Y&l )d(A) I (rel) 3.1336028. 12.647493. 2
058197. 22.586185. 7 2.988636. 22. 558743. 4 2.925594. 52.510583. 5

900633. 72.441543.9 2.873773.52.377042.5 2.804123.02.319513.9

.679415. 62. 296663.1 10. The nethod as recited in claim9 wherein the range
i s about 85%to about 10 95% et hl%qﬁl and about 5% to about 15% water. 11.

[ 5- Cycl opropyl - 1- (qui nol i n-5-yl ) azole 4- car bonyl ] guani di ne,

nononesyl at e he .15 20 12 A use of a therapeutlcal I y effectlve
anount of 2NYREAMLT th 1 ohBfee6 Viavelgnathh2int 8443 pldpteasty:0800bppri ses
a crystal Bengs ﬁﬂm@ogmad a3.0 Hé@rﬂ@c@ﬂﬁ StenSize: (84 SenTemear t Dar, vehicle or
di | uent f oBmopthingWidthc 0,300 Ahresholdedi®anent for_reduci ng tissue damage

NNWO P ®©

resul ting (from i skepni a direhypoxi a d)q minete] i n Wéwd of i(ealich treat nent.
13. ‘A use jas 1x2rssoFl| I N Clssa m 125Wxageiin T RY F 1 SAIE0068 caragycl, br ai n, _
liver, kildneyp.11eg] out 0.6kel €xalsghrscCl €, 730] €q26FT|CT €389 nerve, spi nal
cord, retilna g 53508 tﬁe 1V@PCU' S4B 0[ 128lgEp '3”@306@ SSUYPp, DJ*4 A use as
recited i crae_ﬁrgm G'Id’hs T gnguRy |07 185 OTIRO 01| uy r6 | is about
0. 01 ny/ kgt dayg pahsEIouT Jséauf KUL %8654 70, JUBB 20056805 |10 10 01c¢ as recited
in cla ml# W'nﬁaﬁbgs the eI 1 agasbgmm SR T AT 18 0
6.90881 8.9 4.71329 12.3 3.39599 4.3
6.78458 7.1 4.64163 8.3 3.28501 14.3
6.39441 37.1 4.47485 | 17.2 3.19673 8.2
d(A) i(rel) o d(A) Krel)
3.13360 28.1 2.64749 3.2
3.05819 . 1.2 2.58618 5.7
2.98863 8.2 2.55874 3.4
2.92558 4.5 2.51058 3.5
2.90063 3.7 2.44154 3.9
2.87377 : 3.5 2.37704 2.5
2.80412 3.0 2.31951 3.9
56 2.29666 3.1
2.67941 :

10.  The method as recited in claim 9 wherein the range is about 85% to about
10 95% ethanol and about 5% to about 15% water.

11. [5-Cyclopropyl-1-(quinolin-5-yI)-1H-pyrazole-4-carbonyl]guanidine,
monomesylate hemihydrate.

15 12, A use of a therapeutically effective amount of a - pharmaceutical
composition wherein said composition comprises a crystal of claim 1 and a
pharmaceutically acceptable carrier, vehicle or diluent for the manufacture of a
medicament for reducing tissue damage resulting from ischemia or hypoxia in a
mammal in need of such treatment.

20 13. A use as recited in claim 12 wherein the tissue is cardiac, brain, liver,
kidney, lung, gut, skeletal muscle, spleen, pancreas, nerve, spinal cord, retina
tissue, the vasculature, or intestinal tissue.

14. A use as recited in claim 13 wherein the amount of the Formula | crystal is
about 0.01 mg/kg/day to about 10 mg/kg/day.



16. A use as recited in claim15 wherein said tissue is heart tissue. 17. A
use as recited in claim15 wherein said tissue is brain tisseunel®04A use
as recited in claim15 wherein said tissue is liver tissue. 5 19. A use as
recited in claim15 wherein said tissue is kidney tissue. 20. A use as
recited in claim15 wherein said tissue37-s lung tissue. 21. A use as
recited in claim15 wherein said tissue is gut tissue. 22. A use as recited

in clai mliswhengidt sdleditdd ifTin 13 wiHeRdig il mEMER B dfemalkeor maA8 huftaHSe as
recited in claim15 wherein said tissue is spleen tissue. 10 24. A use as

recited in 8t ai tuse W@F@ﬁ%n%"ﬂ 1{5.‘@?{@%@6&%&"%%8&%%% 25. A use as

reci ted inqql ai m Jde dMreeRddinTRiif 15WHewSn k&id1ti8id8 bidi$ fske. 26. A use as
recited in claim 15 wherein the conmpound i s adm nistered prophylactically.

27. A use d8& red Y353 ROEUD HAHB 1%%?'“3?'9@5%?%@6?‘1’%& conposition is

15 admi pi stigred ADuéeOés le@itSdih GRAiIN 15%ﬁmereﬁn 45ia tidsud I8 kidhegtissueC! ai m 15 wherein
t he pharnaceuti cal osition.is_ adm.nistered prior to cardiac surgery.

29. A use & red \‘%CF‘ nﬂr;ﬁ)’c'(‘?fddf'ﬁ{ai@ RS 1EESIR Seid dispedls HOdis¥® al conposition is

adm ni st ereq. durﬁldﬂ%é‘z#rl’egﬁdfn clfin 38.whdrals Saiddis§RCik lghftidsiecl @i m 15 wherein
t he pharmaceuti cal n;gom tion is_admnistered durin l%[ cardi ac surgery. 31.

A use as ré&éited ‘l‘sﬁ" FiRY1IB cie Aaiwhergie spif disprscis skele FHHIYE on i s

admi ni stered W tdide és/»%me&.h@;armh@wr@raﬁ%@e tﬁw@@rsweeﬁassue use as recited
in cl a| m 15 wherein the E) har naceut.i cal nposition is 25 adm nistered

wi t hi n1Pwerfly f(ﬁl‘i‘serﬂﬁffeg'%'P&P"Eé?’d’f%‘*@ﬁ?'&éﬁue I8 panre@skssy8- recited in

claim 15 whygr ei i Giead lebidtBin@HIMAB Wislh bhifdis§ucoBréthahesia 1s ischemc
damage and_is incurred during organ transplantation. 34. A use as recited

in clai m18%herkiYset RE E?r?ﬁ? ‘Beﬁ'lai”c‘:amc‘ﬁ"r‘r%%‘l fhep rFompoungd s nadmiysiered o
prevent pemképglaatitang. myocardi al ischemic injury. 30 35. A pharmaceuti cal
conposi tion_which CO[%I’I ses .a therapeut lcally effective anount of a

crystal of %t ai M PSamtf &R Hatat | @aWP?reé{béré"ptp&BT'%aC@HPW OMRPSHPR | I8 or

di | uentis BQdW.QB@drﬁi@eng@gérycorrpo& tion for the reduction of tissue
damage resulting from ischema or § poxi a whi ch conpri ses

t her apeut i €& | y "ePBcRS VeFigRvlNcalt 2 whosinthe Phameaceutical, %”&?ﬁ’é'“&" is
phar maceut izgaidiste®eqRdE tdRdiG@EGER. Vvehicle or diluent. 29 June 2004

29. A use as recited in claim 15 wherein the pharmaceutical composition is
administered during surgery.

20 30. A use as recited in claim 15 wherein the pharmaceutical composition is
administered during cardiac surgery.

31. A use as recited in claim 15 wherein the pharmaceutical composition is
administéred within twenty-four hours after surgery.
32. A use as recited in claim 15 wherein the pharmaceutical composition is

25 administered within twenty four hours after cardiac surgery.

33.  Ause as recited in claim 15 wherein the tissue damage resulting from ischemia
is ischemic damage and is incurred during organ transplantation.
34. A use as recited in claim 15 wherein the pharmaceutical composition is
administered to prevent perioperative myocardial ischemic injury.

30 35 A pharmaceutical composition which comprises a therapeutically effective
amount of a crystal of claim 1 and a pharmaceutically accepiable carrier, vehicle or
diluent.

36. A pharmaceutical composition for the reduction of tissue damage resuiting from
ischemia or hypoxia which comprises a therapeutically effective amount of a crystal of

35 claim 1 and a pharmaceutically acceptable carrier, vehicle or diluent.



-38 37. A use as recited in claim15 wherein the pharmaceutical conposition
Is admnistered prior to, during and after surgery. 38. A useJas 2exted
in claim15 wherein the pharmaceutical conposition is admnistered prior
to, during and after cardiac surgery.
-38-

37. A use as recited in claim 15 wherein the pharmaceutical composition is

administered prior to, during and after surgery.

38. A use as recited in claim 15 wherein the pharmaceutical composition is

administered prior to, during and after cardiac surgery.





