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BACKGROUND OF | NVENTI ON s invention relates to s m hyd® duyem2@xkthanger
type 1 (NHE-1) inhibitorS and particularly, crystals” of such inhibitors 5
Myocardial ischemc injury can occur in out-patient as

“perioperative settings and\Wey OH@MSBUDPZdeveiilliillillﬂﬂilﬂlﬂIllli:ilillllﬂiiiliililﬂillllliﬂiiiiﬂlﬂliﬂlllﬂi

"PCT/lBOO/01460-SCDIUNiHY N EXCHANGER TYPE 1 INHI?‘TCR CRYSTALS

nyocar dirat—Tnfarctionor CONgESTTVE treart—artore—FThere—Ts—am—ummet
medi cal need to prevent or nininlze ocardial i schem c injury,
particd@%T PWVE“” g & |nfarct|on Such a therapy is
ant|C|Qﬁf_ﬁ f@ﬁi”“ gﬁ?@ (o éﬁﬂﬁe 10 hospitalizations, enhance
quality f’?’ uce Ovérall health care costs of high risk

pati ents. Pharnacological car di oprotecti on woul d reduce the incidence and
progressi on of myocardial infarction and dysfunction occurring in, these
surgical settings (perioperatively). In addition to reducing nyocardi al
damage and 15 inproving post-ischem c nyocardial function in patients with
i schemi ¢ heart disease, cardioprotection would also decrease the incidence
of cardiac norbidity and nortality due to nyocardial infarction and
dysfunction in patients "at risk"” (such as greater than 65 years, exercise
intolerant, coronary artery disease, diabetes nellitus, hypertension) that
require non-cardiac surgery. 20 The mechani sn(s) responsible for the
myocardi al injury observed after ischema and reperfusion is not fully
understood. A variety of publications have disclosed the use of guanidine
derivatives as wuseful far the treatnent of, for exanple, arrhythmas. A
recent published patent application, PCT/1B99/00206 published as WO 25
199/43663 on Septenber 2, 1999, the disclosure of which is hereby
incorporated by reference, discloses a variety of NHE-1 inhibitors

i ncluding [5-cyclopropyl-Il- (quinolin-5-yl)-1

H pyrazol e- 4- car bonyl | guani di ne. The publication further states that
"preferred salts of the inmediately precedi ng conpound are the nono- or di-
mesyl ate salts.” 30 PCTIJP97/04650 application published on June 25, 1998
.discloses N [(substituted five-nenbered heteroaryl)]guani di ne conpounds
whi ch..are disclosed to be useful as inhibitors of Na{/H+ exchange and
consequently effective for the



29 June 2004 WD 01/30759 0 1 PCT/ 1B00/ 01460 -2 treatnent of various

di seases such as hypertension, arrhythma, angina pectoris, 29dyerddet al
infarct, arteriosclerosisg, and conplications of diabetes. Thus, there is
clearly a need and a conl’ui ng search in this fiel art for conpounds
for the trWRUMI®of perioOperative myocardial ischema and, BCTABEHIYPhgl y,
new crystal forns of such conpounds. SUVMARY OF THE | NVENTI ON Thi s
invention is directed to a crystal of Formula | Alternatively, the above
salt is naned as N-(5-cyclopropyl-1-quinolin- 10 5-yl-1

H pyrazol e- 4- car bonyl ) - guani di ne,. nononesyl ate salt. Another aspect of
this invention is directed to an anhydrous crystal formof the Formula |
salt. Another aspect of this invention is directed to an anhydrous crystal
formA of the Formula | salt having the X-ray diffraction d-spacing of
Table |11 bel ow g3BILMINTROGEREEXCIAANGERSTYPESNNHIBITOR GRYSTMES to an
anhydrous crystal formA of the Fornula | Kli ng the X-ray powder
diffraction pattern as shown BAEKGSROUND OF | aspect of this invention
i's directed to anp@yihyétieH selstey 36 sbdimitydidgeh xbRarfger tapeat (NKEM) havi ng the
X-ray diffraction d-spacing of Table Ii below. 20 Another aspect of this

i nvention i snhibitossardiparculariya sRpHILFSUCh IS0y m D of the Formula | salt
having tge X-ray ypowdefial HchémrGhjuBcaMddcar i Ad-patieasiwelisghre 2. 29 June
2004 WO 0X/ 30759 PCT/ | BOY 01460l -3 Anot her as echﬁoéag this . invention is

di r ect ed tomnae&wﬁg&ﬁ%@sw?%mbﬁd&ﬁ%f’evaﬂw&P jdgen ieéf'lv pref erabl y
havi ng t he Xay¥rdi ifia@Bén Seddysanel RarahiufabirRereVs ah @haist mearahesedas pect
of this invention I1s directed fo a hem hydrate cr. %t | formof 5 the
Formul a | sd&6 prevaut qrgnmwaézwwagarﬁ@b\!e@?ewfmwcre%ﬁ' ?J'S‘t?%’@ﬁe%“’g hown in
Figyre 3. IrQS{JlePdi:}I ‘i‘ﬁférc{i&{@ueg a'tﬁéﬂaﬁg'is%t&ibaté‘dqblvéwmgamg Bedlfoduce

phar maceuti c conpositions, conbinations and kits, reference js npde to a
crystal 16f pespidlizations, enhance quality of iife and reduce overall health care costs of hig

. risk patients.

' Pharmacological cardioprotection would reduce the incidc_-:nce and
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



While it is understood that if the crystal is in solution, the crystal form
is not present (in contrast to e.g., a dry tablet fornul at E9dyne g4

f-ol | owi ng net hods, pharnaceytical 10 conpositions, co[anati ons and kits
are intend Lacl ude a hod or, fornulation res i ng

crystal (egg?él%gzgr%cni stering an LV. solution made fromthe %‘?@@@W&B

Anot her aspect of this invention is a use of a therapeutically effective
anount of 41 4 a crystal of Fornula | for the manufacture of a medi canent
for treating a manmal 15 (e.g., human) having a di sease or condition

"t hor apeutiegTeyy of SRR fis @RS Sl as hbshenf i, S0 pEtohe, T 0o
manuf act ur enydcasdiaidniaca nateriosderosisgdndt comgplicationscofdhiahetes. (e. g. ,

esal t1ng from | QUReHERe ISR ERPE o LlRHE b i3l s REBREER ")
need of suclonripoaatisntortthe Peativeant etiperiophertive mybeardiabischémam anddi vi dual |y or as
a group.,are wherein the ischem i i ardiac, brain, liver, kidney,
| ung, _gét,,asc@rlc@'l%f' Wsﬂ%,aﬁgwr%éfn%dc;ﬁ;cgﬁ’gbéréés\s{ nerve, spinal cord, retina
ti ssue, the vascul ature, or BoOMMARYI@F THEINYENNONSspecially preferred
ischemic tissue is cardjac. tissue. 25 i jally preferred that the
crystals are adri'ﬂ?ér{"gP e 'rB?tésé‘h? Cﬂ)ghl 8@%&@?’%'e myocardi al ischemic
injury. Preferably, the crystals of this invention are adm ni stered
prophylactically. The ischem c dama may gegur during organ
transplantation either to the organjor thel|patient. 30 Preferably, the
crystals of this invention are adm ni ed|prior to, during and/or
shortly after, cardiac surger gery. In one aspect of
thi,_i invention a crystal of | is agc%bﬂger ed locally. 29 June 2004
-4: A preferred dosage is ab 1to 10 /day of a Formula 1
crystal. An especially pre 3sage i s about '0.01 to 50 ng/ kg/day of a
Formula | crystals. Another as invention is directed to a use
- of/ a therapeutically effective a crystal of Formula | for the
manuf acture of a nedi canent forf 5 redycing nmyocardial tissue damage (e.g.,
substantially preventing tissde™sagpge,~twduci ng ti ssue protection) during
¢ ing (CABG surgeries, vascul ar
surgeri-es, percutaneous tramslu 3l coronjary dngi opl asty

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,



'(PTCA) organ transpl antgti on, or other non-cardiac urger|
(e. 0., a wEiBi@ser nal uman). 10 Anot her aspect ‘this %\# [ﬁﬁﬂf%ds

directed to a use of a therapeutically gffective ambunt of "a crys
Fornmula | for the manufacture of a nedicanment for reducing myocardia
ti ssue damage (e.g., substantially preventing tissue damage, i nducing
tissue protection) in patients presenting with ongoing cardiac (acute

coronary syndrom%&herea%ecgﬂﬁ@we% .oh&f@r%%téo% aofsemc?.a%' %e?.?bfm

cerebral ischemc event emal e or
mal e human)the Aoombler| sad peefer ymwrmthﬁ%myudjfﬁrap@ow-ﬁmlwft e Dse of a
therapeuti + effective anount of a crystal of Fornmula | for the

“manuf acture of "a nedi cament for reduci ng nyocargdial tissue damage (e.g.,
subst ant i al |y prénether agpect efdbis invemiige js ditesthectorighamibydreteparystaldoinoref in a
pati ent g /s cardi al
I nfarct | on Be(ﬁ?ﬁgp %E'f‘sg“g’%g?ﬁ%gﬁggéwgﬁf‘?ﬂ%o aP%tezg? %Elsgﬁ‘ﬁ’sr{!"gﬁa‘r’%??
myocar di al i nf ar btthetextdewin, ina@mingﬁ'@fawing\me@hodsopmrrﬁaskutfmbtors for

coronary. NealhoodllBEARENRatbrd TN (Brdfenceis ARG anlydBIgt FOHAB) - Aot her

aspect of t Vet Ton e T reeted o a s a thet apeu
ef fecti ve dnilatt iotinderstopd that ifdhe Bxystaliisan lsolutlon {the cryatalifoaotisi net mésmt

medi canment for eyent of such
reatmont. ChovHERt BLEHER o R Il GienT JRE FuoltrB R she ity
t her apetgt i cxaimposumhfs,emmhmatmmnd kité aee mtqndE:dIto icluBe ameéthod of or t he
fact di ot f ti I

(o gormuBghieiRE Hom Slon il o A7 AR BURRE 1S sOHFE P Rkne fon 1 s

Tmt ed t dr@ndisecybtal). t herapeutically 30 effective anobunt of a crystal of
Forrrul al for t
arteriosclerosi Sﬁﬁ,ogﬁ%%wf%zg nvgn%qlf ﬁ%ﬁ%ﬁ‘a t[?éra?éJtﬁé’leé}%cn\ée ?Jlfl]rg ° 004
+5 Anot her asysiat ofdforinalesl fomthe Marmuﬁaqture of aeudiiment for trestingf a mammal

t her ap ure(%c#yhun?gna%%'né oﬁ%r%%{%n |&15r¥%5 Q‘ﬂedt& qula | for the

mar)ufa reatin pert énsi on’ mamarrmal (e.g., a
femal e or nal e himethgr. aspadttdidhis ivpriian isfliretted td musnof otherapedlicaliyt ed to a

f th ' I ' £, | f
e ot ne ST EhGaNoY o Rl Fhintly P Y mBhuBe i/ Bheibaioil = | 1"
(e.g., a femdlengtissveldanragedn)., s/uhattahmuy@gep@otlng)ﬁswhmmageeindlil@m fissue

di rect ed t0, B 0be Al A ARSHLINEAR Yo R 4. V& 1 HRYBH mle Flrkfh 2l Of

For mul a | e manu ure o
' 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 elther to the
organ or the patient. '

30 Preferably, the crystals of this invention are administered pnor to, dunng
andlor shortly after, cardiac surgery or non-cardiac surgery.

in one aspect of this invention a crystal of Formula | is administered locally.

-~
-



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

medi cament for treating cardiac hypertepphy in a mmmual (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

manufacture of maﬁéﬂérﬁ@fmtagéwabol@otobwn@@nfg%adaydjf%emﬁmal INeristaR Rl
(e.g., afemale or nmale n). Anot her asqpect his invention is

di rect ed t@S@eagwwﬁf%reéﬁeﬁ%gfelﬁﬁpeaﬂq91 togy r@sm@@vaﬁeﬁﬁml&@'a%ﬁaiﬁsta| of

Fornula | for t%dﬂﬁéiuéﬁfébtlbﬁ 115 .ﬂvéfﬂn@hqanamctédofo al D@@tdfrtgtl‘i’é@;?@lttb&lly
conplications in a femal e or mal e human) ., Anot her aspect of

this i nvent‘?fﬁ?ﬁt"f%a'ﬂp%tc?fe%i nyé‘gaé Oﬁf ermaylad Tonieapanviaetdrg of azoedisansntifvre

anount &f aeBlidisd aﬁyoeérdmrt@uu@ danfa@é (fel’g? gatsuiéra@wrpee\@hn@g nB&li< aarRLef or
treating restenosis in femal e or mal e hunman). Anof her

aspect of tR{YCING,VigsHS @Fpt?%tloa) %fladsqraera (Fs@. SProRaph @Fispe YP2sEl OIAfting

effective amaRd) stfgefies SE@ar RirgdrRENBErauthnddis tﬁéﬂgluﬁ‘ﬁ’r@%&%hb'rry%n@fop%st
medi canment for treati ng di seases of cell prollferatlon i n a manmal

€.g.
a femal e of(Pi&fe R NP SRR, OF °§le[5éh°£" @rdiat, pWOPTRR R BJRAMEA(9-BePed t o
a use of a bhalanendib tamby). ef fective amount of a crystal of Fornul a | for
t he manuf acture of a nedi canent, for treating cancerous di seases in
manmmal Pe. g., a ARareashechef dhipdrwgntion As otifsste a?pé‘ct-'s%fOft%t@erﬁPﬁ}é'ﬁ?'fyon i s

directed t GefRctiviCabuit dihecaReNF Flhia 166F 8l indBuBERENGF 8Tmetiddnyst 3br Of
Formula | for the manufacture of a nedicament for 30 treating fibrotic

di seases i eduGRgnOCEEIa} tissye Aemade 69 niviesteniiahn Prevenbint dissues daBIef t hi s

i nvention |!ﬁdlﬂ:||rl’gel¢§sﬁg Pt"dleéhoblﬁiﬁ sftieAts PhedcARRy vts 3hdding @é.fd%t(bme%maﬁy of a
crystal of Fornula or the manufacture of a nedicanent for treating

gl oner ul ar ‘W@BWF&SCP& Bypreardizl nfarelianegr ynstagle anginadppcerebral inghemic pvents. 29

June 2064 -© g\uokeyin ashafiinable.d.d fentdly 6fihhleubfangli rected to a use of a
therapeutlcally effective appunt of a crystal of Fornula | for the

manuf act ure of ~MANRATCATRSAL Of dbis ipyeMiPD g ‘éife@%’ Iy Fekite O daergpeutically

hyper pl asi aéﬁebﬂ/eaamﬂﬂif%f 4 en@tal of FoRTBASG fBF tHEBmanuBEIRNE a Indliinet fespect
of this |nvent|on i s pgcted to a use of a therapeutlcally effective

anount of deaygg gwoaﬁfd f38re derege (e sebRianiiely Reeventing issie damsees or
treating puhdduiy Wssubire@tsor)in @ paigNBWith Rlidinoséd EEORLS Kar@ikSasaU@RY)) -

20  previous myocardial infarction or unstable angina) or patients who are at high risk for
myocardial infarction (e.g., age > 65 and two or more risk factors for coronary heart
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).



Anot her aspect of this invention is directed to a use of a therapeutically
effective anount of a crystal of Fornmula | for the manufact upeJwie 2004

medi canment for 10 treating cerebro ischemc disorders in a mamual (e.g., a
femal e or mal e human). Anot her aspect of5-this invention is directed to a
use of a therapeutically effective anmount of a crystal of Fornmula | for
the manufacture of a nedicanment for treating nmyocardial stunning in a

manmal (e.g., a Amwdreaspectot eh.buﬁwmonA@oauké@fedaﬁ:p@cns@foftdmﬁerémaényon i's
directed to use of a therggtagpf 15 effective anount of a stal of

Fornul a | ifeamamlr g 6 O%ﬂ?daf%me gRUTaGtHEeAPf %@’qﬁﬁf’é’ﬁn& Al

dysfuncti Ortrdalﬂn & hyfsgEnkiof & Qmanﬂnélﬁ'{@@' @ femakBdrendM!ABMAR). Anot her aspect of
this invention | %ﬁ-‘ect ed t? of a therapeutically_ effective anount
of a crystal %l?t‘ hI @5Peck 8 ”E‘ﬁé"YFéWBT‘dét‘ﬂ'feéteSf 16, ani3f @5r?emef?‘?ﬁ“t‘°ﬂyeatl ng

cer ebr O‘ﬁaSCéﬂe@ﬁvedamea&Qﬁ d Bry8talBNFBImUI& 1Tor thd heRFhEuR of &R Infedibanfimnt for20
Anot her aspec of H’lhs |nvent|on s di fect ed to a use of a therapeutically

effective éFﬁ?dﬂQ aghytamig i & memgel (€4 nfifenale pomaledkimadhuf act ure of a

nmedi cament for Arodidri sgpedt gRMNIBYIRRIHIEANEI @RcRid Ry Bensd a5 iAshdrapautivayel
(e.g., a fennle or This invention is also directed to

phar maceut i Pt'V(‘?oﬂ’BBE'?ttci‘fcﬂeryﬁH ©h Feunya it Jer th?smamffﬁ@w&p%fu% imediqanent frct i ve
amount  of arecamugtaaém@be&@rrwlaanbmm(e?g pbeémmgaumerea{dman)accept abl e
carrier,, vehicle or dilue | so dlrected

phar mad8ut i cal AURHSL ’T‘qpﬁﬁg of 6'?'3 'H\ée"}t'%dﬁt‘?'??ﬁtedo?o @ usg,of @aﬁ%‘j@%gw“ ng

from i schergfciVel sRoGstNgird 86 sl bhebanaatiifealneymahdrasilieVer a aBdiddimedt fé
crystal of Fornula | p%lgrsghar rraceutl |1y cce tabl e carrier, vehicle or

30  di | uent .realipg S3rdiag Ry iIng mapma Ehg*eﬂ e QF BaedMRatt i ons of a

crystal of For mAmiHer &pecobhetis GAVEMILAAS dfeclRasH abask RelD\werdiRdutisARt her
effective anounts

aspect of s.invention is dj ted to therapeutically

of " phar mEtECECHTOWS A G FBFIh SE SRS g HecTYRiTan LS oo TRNGEMens T o 35
car di ovasc uteatingesal diggsbet @ aHl#‘nrﬂélG(e@f aSfefRlecoreRaIP asinkhpn for the
reduction of 29 June 2004 -7 tlssue ge resulting fromtissue i schem a

in mmals (e.gAn #de chgf & '6r'”v‘1"\§'ﬂ‘éll ydiresied; Ifef UssH Ok 12 Giergpgubically
i nvention igfeativeSameint ¢f.a aryetay f &brradia Fa6Mteambnufadtdre of a medicament for

treating diabetic complications in a mammal (e.g., a female or male human).

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

20  effective amount of a crystal of Formula 1 for the manufacture of a medicament for
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).



5 b. a cardiovascul ar agent wherein the anounts of the first and second
conpounds result in a therapeutic effect for the manufactureggiin®2004

medi canment for reducing tissue danage (e.g., substantially preventing

ti ssue damage, inducing tissue prOtECtIQﬁ) resulting fromor which could
result fromischema in a mmual (e.g., a female or mal e human). 10 Anot her
aspect of this invention is a kit conprising: a. a crystal of Fornmula I and

a phar maceut i Ca'Aﬁbtl@é‘rC%ﬁe@p'o? tﬁ.@r.hv&rmnV@ha.Féc@ed & Ldubdiedtta itherBpbiticily Uni t
dosage form_b. a cardiovascul ar Fgent and phar rraceutlcal |'y accept dbl e
£

carrier, \lisctyecampury ofia gysiah oh FoEpYAd fehme Hggdigelure php raericament fokeans

for cont ai Nfdxing drGarf hySérrapHles F PYGerHRSAGEN P HBnHACES. Na 1BRalcaSOHRIS Of
the first and second conpounds result in a therapeutic effect. In the above

combi nat i o Posi tions, conbination methods and kits, preferably the

car di ovgscul ar agRmer adpgdct fo@rtmgxmahzan .b%.lé&&%%sa ﬁ@e Gbf aaﬁ&’eyé@icahy
at enol ol , baopi ndol ol , | abetol ol, nepindol ol, nadol ol, Preno pi ndol ol ,

pr opr anol olsffestivesamainy 97 a carsial %F@HHWﬁélfobm?cR’@F@fa(ﬁé"ng a qRedieanpRT dor

ni f edi pi ne tré’éltlﬁ@bdlhmnﬂﬂﬁ fibrédid IneNRHaRIn (e Y € badAdk of mdn@ﬁ@ﬁém)um channel
openers, adenosi ne, adenosine, agonists, ACE inhibitors captopril,

enal april), nit rAfotier ashget of éB‘§0‘F’lﬂ$’H’é’“d‘§n¢'t"-}°§%"e to jas 98 i Qjélgerapeuncally

S5-nmononi t raéﬂéch\ﬂ%’éﬁ}%r)‘t' oftd lcﬂﬂsfdl 3f Eormdiaur et Mégm(aﬁuigcturé%fjé%éﬂl&irﬁéﬂ?'fa?' de,
i ndapani de, piretanid pam de), glycosides (e di goxi n,

meti | d.180x.tfsat'n$ ﬁ?r@ﬁ{?dﬁquag dtserd@rs mtadn)ammz% qag -8 &ra@le thalﬂ hgpan)(e. g.

reopro), aspiri mndhd?Yadpgdaimek thiB Ohastiod MsCaitetddd fo a%@éﬂd#lé\%eraﬁélﬁ%a@ n or
adenosi ne A3 recept or agonists. This invention is also directed to a

phar nmaceut i TRFISOABHPHA o CB’@Fﬁbé’é iferwa Idengie srRgfagiuia et apgeedicaragntyfor

effective afaauﬁ@ nfbcadRPIDASHY | Frpé‘rr%ﬂfmél :Sébn%feﬁafe'dﬁﬁalgﬁﬂﬂﬂ@hwd said first
conpound bei ng a crystal of Formul a a second conpound,” said second

conpound bei ng &Vt ﬁowcbﬁﬁéﬂﬁdﬂwfﬁ@é isj diFgckd & ;2 &ﬁ%l/‘gra dpereseidicaly wo
01/30738 2%fdufe 28dnt &SI ch @ #8fmulad @r B*éaﬁa'ﬁﬁﬁﬁ%fé:a a('rﬁédn';eﬁﬁent‘ﬁh' cle

or diluent. Another aspect of this invention is a use of a. a first
conpound, dEaiNg MyesardBhdvivnetion ing manenal de-g1 ademplsanmale 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 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



10 and b. a second conpound, said second conmpound being a gl ycogen
phosphoryl ase inhibitor, wherein the anmounts of the first ango s@eorab4
conpounds result in a therapeutic effect for the manufacture of a

medi cament for reducing tissue danage (€-g., substantially preventing
ti ssue damage, inducing tissue protection) resulting fromor which could
result fromischema in a mammal (e.g., a female or mal e human). Anot her

aspect of ti¥ste |d&M‘%@b||@§ultlﬁQf froki tisseRMBEReTHiATA rﬁamﬁha%_r?é% .2huhng;onael & | and
a pharnaceutlc%lly acceptabl e carrier, vehicle or diluent- in'a first unit

dosage for ). a gl ycogen phosphoryl ase inhibitor and a

phar maceuti cal | yzRfigsRispodt@f tidintémion ivghksbe or diluent in a second unit
dosage form and c. neans for_ containinhg said first and second dosage forns

wherein the andints dfYsRECHFBHadiRNSecond conpounds result in a

t herapewtic effq;t |a1cérB©V§é29|éeagQﬂbl nation conpositions, conbination
met hods and Kkits n_@)r eferred hoi{)hor I ase I nh| bitors are

5 chi or o- | PUIEEI S STBAPSEIING BebaidSpRarOSPHTRCRI (bl 2 horapedic sict

di met hyl carfepireymanirhbnite) of2a PhAaRRAeRt \‘b{"r]ad@d'ﬂgjﬁssue%a@nébec(@kj)rQrb%tantlaliy
H- i ndol e- 2- car box

| d yd
met hyl - car H%{ﬁiﬁﬂ?'}‘ I gqlﬁ%%iméé%ml@ﬁéﬁr ILQe %ﬁ;{e} Drratcﬁ)e,)t(: rggultyl%ﬂp@rg which could
H i ndol e- 2-reauibrony lidctemtd il almdmPat (R a i’éﬁ@&l@zsymé - met hyl -

car banmoyi ) - net hy phen I-eth am de. ~ 5-chloro-1 Findol e-2-carboxylic
acid ( (1 )S) {( R)A"lﬂﬂéﬁ"&%Qe t I)éy%{glyn is a kit compnsmg y

ethyl) - met hyl - caq, bamlé/br}ystﬁﬁéfrﬁdrr}mla | RRE RYPafhBdulical #eeptatile %Bhi@F Qehicle
H- i ndol e- 2- cay boxyl i ¢ aci d 2% (((R)-hydroxy- (nmethyl -pyridin-2- 30

yl - car banoyA") 'H%‘Ett‘ﬂ/ﬁ 'rséub'ﬁé Ml }-am de 5-chloro-1 Hind o

| e-2- carboxylic tcid 4 (daﬁ)loda('sa)lamé@éﬂxﬁnﬁ n@tghakmédeutically acceptable carrier,

pyridin-2-yl-e carbam)l - et hyl hen I-ethyl) am de, 5-chloro-1
H-i ndol e- 2- Y?Qf"ﬁﬁ)i’ﬁ"%md%?&ef? it ‘B’éﬁé‘?/fo”g &Y< hydr oxy- 3- (4-

et hyl -8 per azi r. 1- yl heahsOfP chhtaiPigl saadTfiek® aRY detsitl 86440, ford®s dHBRIRHHRA WO
01/:30759 amounts of the first and second compounds result in a therapeutic 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



-9 PCT/ 1B00/ 01460 5-chl orgml1l H i ndol e-2-carboxylic agad [ (1
S) - benzyl woAiRsefkgdr oxy- 3-4@8- hydr oxy-azetidin-1-y1)- ﬂxo- pﬁgfwﬂ&;’% de,
5-chloro-1 Hindol e-2-carboxylic acid ((d S)-benzyl-(2R)-hydroxy-3:- .

“i soxazol i di n- 2-yl - 3- oxo- propyl )-am de, 5-chloro-1 Hindol e-2-carboxylic
acid ((1 S)-benzyl-(2R)-hydroxy-3- [1, 2] dxazi nan-2-yi - 3-0xo0-propyl)-am de,
5-chloro-1 Hindol e-2-carboxylic acid [(1 S)-benzyl-(2R)-hydroxy-3-((3S)-
hydr oxy- pyrrol i didp: 2z =0r - am 5-chloro-1
H- i ndol e- 2- car bgﬁlaﬁxg%uf'gal%%’%) %ﬁ%ﬁf%{ss 4S) - di hydr oxy 10
pyrrol i di n- 1-yl \néiRB) adpedt ttis SrvekfiorPk delorani de, 5-chioro- 1
Hi ndol e- 2-carboxylic acid [(1 S)-benzyi-3-((3R 4S)-di hydr oxy-
pyrrolidin- 1-yl § ( 2RRTF gPHRYUEL. 63i6-fibvt Gpyppurthbeieg a crystal of Formula I;

5- chl or o- 15hd ndol e- 2- car boxylic acid ((1S)-benzyl - (2R)-hydroxy- 3-
mor phol i n- 4-yl - 3- oxo- propyl ) -ami de, 15 5-chloro-|I Hindol e-2-carboxylic
acid [ (1 S)-benByl - 28( 32¢ndr 6 PAYRL- SHYr pegandi sompound heing -t dlytdgenni de,

- 5-chl or o- | pibgpREQiaRe ZnHigicPoxyl i ¢ acid _ _

[ 2-(cis-3,4-di hydroxy-pyrrolidin-1-yl)- 2-oxo-ethylj-amde, 5-chloro-1
H i ndol e- 2wbefEotgIantows ef the firstzndpspon rompeynds sesulioniaitherapeutio effect

yl') - 2- 0x0- gt I hraAliadfire of i ' e & ' i i
S)-benzyl - 2- (ci s- 3, 4- di hyd?@%’%@?ﬁ??#ﬁ-@r?gﬁ -%?é’i‘%@‘it‘ﬁér ]céf‘%%%;%t'ea,"y
5- chl or o- 1PTEYEHING| Usspe (g@ﬂp@gymd@&:@git@sue protection) resulting from or which could

[ 2- (1,10 di %0t frhinadehith i Smbmed (9302 1&gl i ﬂ'&ra@? 5-chloro-1
H- i ndol e- 2-carboxylic acid (2-oxo-2"thiazolidin-3-yl-€thyl)- am de,
5-chl oro-1 Hindol e-2-carboxylic acid [(1S)-(4-fluoro-benzyl)-2-(4-hydroxy-
pi peridi n- 1-yl ) ABeihepasidey bf thisitheentioh-is 8 kit comprising:ndol e- 2- car boxyl i c aci d

S chi'or o1 1 noP P R e Bhe i Mnaesitsall dccpeBbB B 1 ol | i n- -
yi ) - et hyl ] vehitle er diluentin a first unit dosage form; :
15 b. a glycogen phosphorylase inhibitor and a pharmaceutically acceptable
carrier, vehicle or diluent in a second unit dosage form; and _
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,
8-chloro-1H-indole-2-carboxylic acid ((1S)-{(R)-hydroxy-[(2-hydroxy-
ethyl)-methyl-darbamoyt]-methyl}-z-phenyl-ethyl)-amide, :
S-chloro-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,



5-chloro-1 Hindol e-2-carboxylic acid [(1
S) - (2-fl uoro-benzyl)-2-(4-hydroxy- piperidin-1-yl)-2-oxo-et BYryneaddQfe, 29
June 2004 WD 01/30759 PCZ/1BOA 01460 -10 5-chl oro-?l—l-l ndol e- 2- car boxyl iC

acid [(1 2- ((34@S) - di hydr oxy-

pyrroiid ?V?%{gf’ygﬂ oxo- et hyl ] -am de, 5-chloro-1 Hindol e- Z-ng/ﬂ"@ acid
[{1 S)-benzyl -2-(3-hydroxy-azetidin-1 ylI'’Y-2-oxo-ethyl]-anide, 5 5-chloro-1
H- i ndol e- 2-carboxylic acid [(1 S)-benzyl -2-(3-hydroxyi m no
azetidin-1-yl)-2-oxo-ethyl]-am de and 5-chl oro-1 Hindol e-2-carboxylic acid

[(1 S)-benzyl-2-(4: hydr gxyi m r|d| t am de. This
invention is al sO B#g’}l%iﬂé%ach% a&ﬁ)ﬁr‘?&%cé ﬂ%h%&%ﬁ(ﬁﬁ& ﬁ(ﬂﬁiJ‘O( corrp05| tion
CO][T'pI’I si ng t@cn-dngr.éawdhmg) Bsbxeip‘rqm]l-amge,nount of a corrp](c)5| ti onI conpri si ng:
a first conpoun ou ein C 0 For al; a ‘
second conpound, 5§§f g% %‘%ﬁhﬂmﬂ“ F@Sgﬁeﬁ@@ '}g'&ﬁ‘gt i nhi bi t or,
an/ ﬁr opt i @Mzbyd.ﬁ,&.yla mrﬂpﬁﬁuhldeal carrier, vehicle or di I gent . (2jof 25

not her spect o] nv t| on s . un sai i rst
conpoun be| ng agé"H}é?é ‘?0?—'&9?{9‘3‘3’6“ ‘i&ﬂé’ E%'&%L@"@JP@B@ sai d second
](c:io;n;)?uggdb?ggm;%,aazé@hdpﬁesdgﬁflgmﬁ??er?eal EEI bitor, wherein theoarmunts of the
menuf acture of a° ‘ﬁggp?fiﬁéﬂqol?' 'ca%w,q?‘@dﬁ"ggg@ WS{) %@x& (@stt')bst antially
prevent i ng ﬁy yiﬁjmge},- i- ar&xgipa@pyq]@ﬁug protection) resulting from or
whi ch could res n.a or male
human) . Anot her §§b ﬁ@f'"iﬁ?‘? aﬁ?PéH'fq %ﬁﬁﬂ]@hbénzﬂpééﬁg 495%51 "QY-a crystal
of For Mg a pyradidinal-phERIENRMNyGbd/propgipamaly, e carrier,

N 5-chioro-1H-indole-2-carboxylic acid [(1S)-benzyl-3-((3R,4S)-dihydroxy-

) pyrrolidin-1-yl)-(2R)-hydroxy-3-oxo-propyl]-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,



vehicle or diluent in a figst unit dosége form b. angal dose reductase

I nhi bi tor ‘ﬁ@g ,ﬂ{’? ar maceu ally acceptable 30 carr |‘, veh? dPee éP94i I'uent
in a secohd’¥ dosage form and c. ?@s for contai hi ng 8STEBYYH4e0 angd
second dosage fornms wherein the anount$'6f the first and second conpounds
result in a therapeutic effect. r° 29 June 2004 WO 01/30759 |

PCTI 1 B40/ 01460 -11 In the above conbination conpositions, conbination

nmet hods and kits _a referred al dose re t i nhibitor is zopoirestat:
e o e o en e Erbidter kFhSiE b adic S8d (& Benayi 23 s -dngiony-

di hydr o- 4- opp.-.—@,dir{.’ﬁ.yt)rz Md.lahgjrgﬁ-,iuél ) - 2-benzot hi azol yl ] methyl]-. This
I nvention is alsg directed to rmaceutical conpositions mhlch 5 conprise.
a therapeutical |l y-a¥gradt- '0@013#8%'90’64"3 acid 1/ Sy QP"%‘F‘ZF@T'WHT%YTHZEWHB’!'

phar maceut | gngL@koaaﬁﬂﬁaﬁ@be carrier, diluent or exm pient. This invention
Is also directed armaceutical conpositions for the reduction of

ti ssue danage re§tﬂhﬂqrﬂd Hripdote1searamvic afif (A StBrpm-3d3hydiomimiprut i cal |y

effective aEPétl@ﬁn-@fyl)Q-Gfdl&hﬁLa@ﬁdeF&{dm| a l and a pharmaceutically 10
acceptable carrier, diluent”or excipient. The term"reduction" is intended

to include parti §T°h&r@ﬂéﬂﬂ¢@ﬂ'zo?ar%?’@%ﬂw KHS)W%Z-(&hwﬁwmwgq-eat er than

t hat which Wﬁhgnﬁeﬂ)‘lﬂoxf)feﬂﬂjljla%‘ﬁhé‘g no conpound or fromtaking a placebo,
is less than 100%in addition to substantially total prevention. 15 The

term "damage reshhiiienionis alsedised toasrhampesitigalranbinatiosf er s t o
condi tigms dbmpsdifioh cnttisingdlLherddelicy 'éﬁé&w@a‘ﬁ%nft bP&VcBrﬂPBﬂﬁ&Pe for

exanpl e due to _a clot or Obstruction of: bl ood vessel s wh supply bl ood
to the subj BRMPHSIRGUe and which result, inter alia, in |owered oxygen

transport to such gtdeshBoutdiiaid st éohﬁ)%ug% bBRGTUPRACE FohinaRlP dysTunct! on

and/or necrosis. Aternatively, where b ow or 20 organ perfusion may

be quantitativel $ sawomﬁéaﬂmd@amu%belasaolaﬁqosofredmcﬂosml ood or

or gan perfu%mﬂo,mﬁqmp\b@ﬁ reduced, e.g., in hypoxic environment, such
t hat oxygen suppl'y to t tissue is Iowered and inpaired tissue

per f or n&hce, tlsglﬁ’éaﬂ?@e&m@l camier, yehiclerorcileenie necrosi s ensues. The term
"treating", "tre as used herein includes 25 preventative

(e.qg.5 prophyl acgp%t? %S(i)eﬁgc%th'ﬁfqv\?a ' REE

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 acceptable
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



By "pharmaceutically acceptable” it is neant the carrier, diluent,
excipients, and/or salt nust be conpatible with the other Phdveai?@tk s. of
the formulation, and notgdel eterious to the recipie t hereof. As used
her ei n, thg,(g%g%si ons "action-i nert sol vent" and‘ nert solvent"™ 30
refers to & 5 or mxture of sol venﬁ whi ch does not i nPETER/A}#40,
starting materials, reagents, internedi"ates or products in a manner which
adversely affects the yield of the desired product. It will be recognized
that the conpound of this invention can exist in radiolabelled form i.e.
t he conpound may cgntain one, or nore atoms containjng 29 June 04 WU

ULI 30 15y w PCT] 158G 2peHe CODiatn cama e, e glor meth o ABE KAy { er ent
fR; am t het at @P@'fé?raﬁaﬁiosé retigtss itghﬁtbr isﬁ!o@blﬁ@éthﬂ: y-ﬁrmalwtime_md@m ugie,. 3.4-

adi oi sot opes of hydr .. carbon osphar ous.’ orine and chl ori ne

i ncl ude 3H, P*t&:fir%ﬁro%%@f"ﬁewa}?ﬁ“@e%??n%&%@ﬁi’nﬁ{'xJ " A compound of this

i nvention, whi ch GheémBnidase dirediédicSsHpmasedital compdditiinswhiekdi oi sot opes
Qf other _atons are is inventi itiated, Le.,.

ithin the scope of thi . T

3H, and ®ar FBAWTE a},t\f?eé'f“Pe“t'é?'ﬁ'r%{fﬁch%%’Pﬂﬂétﬁé’rcéy ?rqf%neﬂpa{allf“araef erred for
their ease @harricacalyizebertatle dairiet tdabéntidriexcipiehndi ol abel | ed Fornul a |
conpound can general | be prepared t hods we|l kno tq those skilled
inthe art. ConvJﬂse'ﬁg?'v',‘mé’g@ﬁggﬁr%‘?‘g%a‘?r%q"éﬂe@l? m\{w&?zﬁ'ﬁ?ﬁé&ﬁrepar ed by
E)e(lr r_y: ng guﬁe&dtgoﬁbﬂﬁﬁtd_b!{dﬁf!a@b%é&ﬁ@gmlmisicﬁetﬁ'llmvﬁiebl h%ﬁmg_riﬁéild/b olrI idn the :

anpl es bel ow by supstituyting a readi avai l a radi ol abel | ed reagen
for & non-r AwrapaiicAileeitactveapint el Acry sl af omaula  and RRRREERIGA bo
appar enyof r graLédisnie Rakiel, dHabht R erfiflentc! @i s whi ch describe the invention.
Brief Description of the G, 1 is a_characteristic x-ray

Drawi ngs 15 FI ) -
powder di ffract i JWe TR dPAUIRB\R Myedestto iglude PATLiRRaYRAYEN of prevention
N-(.3- cycl oprgHiH, afnslidnirbater Sal that wHicAYWAA® résult 1Rt RRMY No Eahipdudid s
nononesyl ate salt is crystalline (Vertical Axis: Intensity (CPS);

Hori zont al Asastakinggplagrhos i iess thabs'op Aeincaddiiondo sUBSARUAI &0t 1 ¢ x- ray
pewder di ffrp?@\;gnq&-,.pattern showi ng that Form 20 D anhydrous

N-(5-cycl opropyl -1-quinolin-5-yl-1 Hpyrazol e-4-carbon I%- uani di ne,
nononesyPat e sal tThesemn ydamage; freuitingfegrp ischemigas: erFPIP\é%js ] %rg'"(reiﬂss to

Hori zontal Aghditions directly associated with reduced blood flow to tissue, for example due to

a clot or obstruction of blood vessels which supply blood to the subject tissue and

which result, inter alia, in lowered oxygen transport to such tissue, impaired tissue
performance, tissue dysfuhction 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 "phannéceutically 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



Two theta (degrees)) FIG 3 is the characteristic x-ray powder diffraction

pattern of the Form C, henihydrate 29 June 2004
N- (5- cycl opropyl - 1- qui nol ig- 5-yl - 1H- pyr azol e- 4- car bon -guani di ne, 25
nonomnesy| ;%0 9 (Verti Axis: Intensity (CPS); F zontal Axis: Two
theta (degrees ? .
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crystals of this invention can be made by“processes which include

processes anal ogous to those known in the chenmical arts, particularly in
30 light of the description contained herein. Certain processes for the

manuf acture_of , the crystals of"&hiamj n«'—%’gﬁ?tiot@ are 1|lngrovi ded as further -
features of 27 APMG o5 hagh gumbep diffiereit frony e JQMIE A QrMRRSTYMREL .t  on
2004 1D 01130700 (HRCL IR Ly D L s dt B PO DLARC V29 June 2004
) , une .
WO 01/ 30759 WW?@%‘%@?%J&‘E%ZQ%S% A tsbﬁé%ﬁ’&ﬁ%"qy-t e Fornula 11
conpound i scempdundest this tifventiors estichreontath@tosé radicipotopek afdbonetienet hyl ani de
D ol Lorfbo T BARALoRHR of Uikt eime, aie il B cane e Tt Pte o oF el 6 *about
50C t o aboutH,lBHaGafisun-#hoe!, ") eadicisatopet ard particdiady prefdiredlfor theireast oft
brepar et hoPIBRIRUPA ang ElseRURG, Aeepalee g romPolpd BAE oREAaN ot hyl
acetate as BgblepardiEby-Mmetiota well keown @ fitbse Skillye€ in the drtwiGdhvanieatlynsush V

compound. | 1 2 JQuL S L SSIUSI, S9CR.23 A0Sk Rf Bl ahSeRY oo

10  in the Schemes and/or in the Examples below by substituting a readily available
radiclabelled reagent for a non-radiolabelled reagent.

-

0, Other features and advantages will be apparent from the specification and
claims which describe the invention.

16 FIG. 1 is a characteristic x-ray powder diffraction pattern showing that Form
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
| inciude 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. |



triethylamne at a tenperature of about 50C to about reflux 78C3 for about
1 hour to.about four hours to formthe Formula VI pyrazol e2 Y This
reaction may al so be pew‘r med in ethyl acetate and thanol The Forrml a
VI pyrazol rolyze ith a base such as sodiun‘QE hydrOX|de in

sol vent -s ‘grﬂoi?t%gt hanol conveniently at Slnbl ent tenperatur &80 ?ﬂ”éﬂer ably
at elevated tenperature (e.g., reflux) 0¥~ about one hour to about five
hours to prepare the Fornul a VI acid. Generally, the Fornmula VII acid is
coupled with guanidine in the presepEEMEL a suitable coupling agent. A

sui tabl e coupling agent is one which transforns a 20 carboxylic acid into a -
reactive species which fornms an anide |inkage on reaction with an amine.
The coupling agent nay be a reagent iﬁh effects this condensation in a
one pot process en mi#¥ed together w Mhe carboxyllc acid and guani di ne.

Exenpl ary coupl i nts arg

1- (3-di net hyl am rQ -3-et hyl ca 'nlde 25

hydr ochl ori ydroxl)fbenzcﬂct“ﬁ az ofla0( EDﬁ o
di cycl ohexyl\gar bodi i {n del hydr oxybenzot azole(HCBT)

2- et hoxy-| - et hoxycar ponyl - 1, 2-di hydroqui nol i ne (EEDQ, and
di et hyl phosphoryl gyahi dg. The coupllﬁﬁh4;5Hcperforned in a
preferably an apriptit splvent at a tenpérature of abfut

ut 48llhours, in the presence of ex

} ude g
chloggﬁorn1u

solvent
20C tTabout SOC-
0 guani di ne as

I g agent
converts *t hig an act i vat ed
f ol at ed and f ol i 2 ang. al | owed
to react mnth‘@ﬂ%ﬁldl in a second step. gragents
and3j29 June 2004 WD 01/ 30759 PCT/ |1 B10Y460 -15 act Iates

arée thionyl chloride or.oxalyl chloride to formthe a .
cyanuric fluoride tosforman acid fluoride or ap alkyJ chioro ornate such
as isobutyl or isop openyl chl orof ormate or pr

forma 5 m xed_an OHcarbonyIdllnldazoIe to
forman acyl jm is oxalyl chloride, it is
advant ageous hyl f or mam de as cosol vent
wi th anot her §m

NH»

=
N NHz
'CH;;SOaH




di chl oronet hane) to catalyze the formation of the acid chloride. This
activated acid derivative may be coupled by mixing with théd/HiesPR4iate
in an appropriate solvent 10 together with an approprjgte base. Appropriate

sol vent/b W nations e, for exanple, dichior hane
dirrethylfgm Sor acetonitrile or mxtyres thereof In tm@m of
excess guani di ne as base. O her appropr idfe sol vent/base conbi nati ons

i nclude water or a ((C,-C5)al cohol) or a mxture thereof together with a

cosol vent such as di chi oronet hane, tetrahydrofuran or di oxane and a base
such 15 as sodi um potassiumor |ithium hydroxide in sufficient quantity to

consune the acid libefated in the regction.. e of these coupling agents
and appropriate sel ectAl’“EFHrcg‘?g @ﬁwmes‘afﬁﬁ@f@% rWHEQéﬁ%orRWBgﬁinwg t hose
skilled in tdxgey Forfiuiz AINcdatbouR@ AN, N-dirflethgll amhiae dindtaynacbrl)| optsmalyie. These
and ot her. exenpl ary conditions usefuk| for cougla*n cg:{qbo |1 c acids are
descri bed i AheBIRsEncs @\ An agd patalyst syichas prtelyene °ﬂg’rﬁ° 2 UNERM Negt  Thej ne

Verlag, 8974ondkibhd 854 températBrOSB6M 5020 toGbBLER1 08 forRaidiut BRe BY MRS S,
Springer-Verlag, Berlin 1984; and The Peptides, Analysis, Synthesis and

Bi ol ogy ( ed.five hogrsopesfenally at avempeanabire of abeul|78°Q tosabont 88 for aboatene Ny
1979-1983). f ngﬁs ! e tivated
with an eXcéé%b%@gﬁPLﬁgﬁﬁfori JQLQ%RIQ&RE%BE{“E iéﬂ%&%‘fe\‘/'gf‘é’ﬁ?% in an
aproti c sol \pefforrsed in etbyltagetiatees well. a t enperature of about 60C to about 90C

of about 75C 1 or gyt riche,\echilihg Wi  Bbfm: oy i fAPer ot U €
acti vat 0 adnett stliventisueh as ethahgidprefrably én thetpyesepcachan aminmbasemghdst h
e o A AR AR E Y Bord AR oBbodR RO
of.;_:-_ bout - 2@€aboutdburitouto foom tibBermutm¥! pyrazolé corapaurtd. Thisgeactivounay wi t h
1% compound SRSSbRSTIRGI Y EaRiRh sbd P iobeT) 1800/ b1480 - The Formil a 1 X
cenpound i s conbiThedForrula ieiynazoisis|ydruiyzed aiittl d basarsuciaps ebdionsol vent ,
Chet e 838 v oo BET R S e 410 AL et Beana 6 €7 201
_ preferably at elevated temperature (e.g., reflux} for about one hour to about five
hours to prepare the Formula V! acid. |
Generally, the Formula VIl acid is coupled with guanidine in the presence of
a suitable coupling agent. A suitable coupling agent is one which transforms a
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),
dicyclohexyicarbodiimide/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



pyrrolidinone, at a tenperature of about 40C to about 80C for about 10
mnutes 5 to about one hour followed by stirring at a tenpef@tun®2@}4 about
20C to about 30C for abo 3 hours to about 6 hours,_preferably at a

t enper at ure_of _about anbi for about 5 hours in t?pabsen e of light.
Pr ef er abi yw?ﬂy:*"yé?i ds are reslurried in etone for apout 6FCETEHENI g
hours. The salt formation can also be pérforned in tetrahydrofuran. Wth
this choice of solvent, a 95% ethanol reslurry is preferred. 10 The
starting materials and reagents for the above' described conpounds, are

al so readily available qr. can he easily synthesized by those skilled in the
art using E@W@@ﬁ‘ﬂmﬁg'ﬁ?ﬁ%‘?} ’W?%Fﬂé’rﬁ %‘9&? ﬁrég‘i’%e. 1>‘I°I‘—f8'fm fe, many of
the conpougglsrids egahaiciuaras & fofth ahedidifluoriae opae alkyl cHiedfdnnate auareuNds
found in nature, in whi ch-tt]er IS, a Iarég%@sgl éntific |at rest and
commerci al isekutyl efjgoRrspenyieh ﬁi"??@'i“?ten%{rﬂw 2 8%9%;98[?@‘5‘3’ P comercial ly
avai | abl e ofprap#hdpBBEBHicRit AdH aktiyaride, FRQ Wit aQértiarycaraingibageytodeed ad from
Qt her commonly avail abl e subs.%ogn(i,es %%/ ne hocilqu_ W{}i ch are reported in the
li t er at UF e. MiedANRYERRSS tBe FarboKylic el B'F?ﬁ"é"l?ﬂy i "f‘?é"ec@rfgﬂﬂﬁ of this

i nventi on nayyikfidaote PR iR JaliPigenhisieaRNctasmie) tes adVantagedud to empioy

N- (5-cycl opropyl -1 .-quinagli n-f-yl -1 . H 20 yrazohe- 4-car bon%tlr{%- uani di ne
and N- et hy P spiailasnount phdimelhyiiamanide as Sos¢ et with angther sglve fure of
about 30C t gicABPsHeake) tB'calafta e/forhatisn dithe heiti chlbfidé. Thistaetivdied bcid0

hours, typically foll owed b‘;égagl tation wth cooling . to a tenperature of

about 5C pAefivative may kescoupled by 1ejng with he,nternediaty At aprrapfale sopRtani ¢

sol vent gg S@Qtr?e?wnﬁtatwﬁ&opr@fémal APPFbprisRPEcNENBhse SSmBiRBfichRdratfor t he
product 1s filtered 25 and dried under vacuum at 55C-60C for 24 to 72 hours
until the sexanaple. dighiprmethape, dimeihyfaaparside o @setoptyily o5 mixyreg dhereof in

chrigmat ogr agly prdertalf dkesss duaiing!dsivage | Oter(adordpriatd eoigmpasgid of this
i nventi on may %e prepared fromthe above Form D crystalline form hy

repul pi ng ( Ferabinaligns ingude watgs pea ConsiAicahal of a1miytuis theseefdepatagravittal ) from
acetone at g chEAPENalih 8s BlchiRMHnaib, Eanl@rofitai br dRfandafd Bbask Yuaib! ent

tenpecrature, wth agitation, for about 2 ours to apout 24 hours, .

typi cal 1§ f 8% sesidm pojassium aglithium:hydeaysiein suffisiest auaniit to coneums the acid

tenper at ur ej; | i (WeRke48 cdApIR Hdentd & bpYRdts séIBLAGH S such
as acet oni tlr“ﬁrrgt,%g?l h;/eﬁ%ggtloglt'e aend tetrahi;/g‘r@of%rna_n. 2 Jruﬁgé 2804 WO

01/ 30759 PC¥elves a0d isoperatpres afe fheMyl fathese pigilediin the artras can beyeadilyt he

conpound of 4t{alfinkl R/ e htdiRYrd) eThese and other exemplary conditions useful for
coupling carboxylic acids afe 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
tetrahydrofurén 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.



prepared froma 90% pure Form A (likely containing
N- (5- cycl opropyl - 1- qui nol i n-5- yl - 1H pyr azol e- 4- car bonyl - gué? Jénen04

di mesyl ate salt as an inmpyaity) by repulping in ethaggl or
| sopropanohygisrsiat a teN@@rature of about 20C to aﬁ 25 C'?h%cfo%ﬁ{oabl y
erably-wth

anbi ent tenperature for about 2 hours to_gbout 24 hours, pr(ca:r
agitation. Typically the range is about 85%to about 95% et hanol and about
5% to about 15% water. Preferably the ratio is 91 %to 9% et hanol / wat er.
Alternative solvents include organic/water solvents such as acetonitrile,

acet one, "t et r ahy ORI KXlcortbddhAE BbiAbfied Wi Al WBkSh an 10 The

followng Table 1 details I nportant properties our N-(5-

cycl opr opy| -@prefin seivent-metprably amixtucezaf|asetong ang dnyiethyg2rapirdiidinnne,
nmononesyl at ' 9BOOSab A V. alline forms (A and
D) ; andyt hee%%%r%%?gétg ggbgffﬁzatbé’f‘rﬁi\%ﬁ’?'ne' qﬁ%\gﬁéaf@ﬁ%@i @o&lrt % ting Point
Habi t Conment pyore§dinorienat piernpetature bbalsoud 40Kk to glxas @B fortabbet 1Bmirhites
Anhydroug Form.D; Ex. . 52 nt St abl nhydrous Eorm =170 o
Hem'yhydr §t e, oEbRULNE l?%”%—‘i&ﬁ'\%g?’y mng(agg'gt‘gységﬁ?lgﬁ)of Eﬁ%#@%‘:ﬁ%aﬁm&%& ation
209C Those sfsr hbad 3i toutdie about ?vhbhrsr pmﬁelqablgletbhahpérb&lrgﬁf ?mdm amiidttforcan
exist in several' tautgneric forps. su autonmeric forns. are
consi der ed a%b%’glr;thoﬂ'i’s 'Pﬁf%abﬁeﬂﬁ%ﬂﬁ%%%?raggéh%fs@f SAF FHIUTRLIN ¢t aut oneri ¢
for mrs] of t heacetdriecioy hignia Bitol hbanmgi m:tufs.th@ﬁaIt mn&mdﬁdn?léo sagérfmd incl udeg
in this invention An ose reductase inhihito e used as the secon
compound | ( AePORrofiE WER T pie ofivenh & Gk ShwBRl iRtk s efele. *The
L erm al gose re]giumeia\aarthg ikl ane feigenisdocPBabonsidesdibedh combbimds, t he

i oconversion o

reduct ase. Pc'#"?’lﬁa&i ?"‘g’ﬁ‘i&?}{’?‘? é%%}s@sﬁlgtg%%éggﬁﬁg&ig%ggm tg%( gﬁfgd in
thejart accoiging'ébriventidnanathiddd o dxganicbyniMakieor example, many of the
compounds used herein are related to, or are derived from compounds found in
‘ nature, in which there is a large scientific interest and commercial need, and
~. 18 accordingly many such compounds are commercially available or are reported in
‘ the literature or are easily prepared from other commonly available substances by
fnethods which are reported in the literature.
An anhydrous crystailine form (D) of the compound of this invention 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 temperature 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
i 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.



D abetes, 29:861-864, 1980. "Red Cel Sorbitol, an Indicator % D%&(ﬁ%l C
Control"). A variety of al dose reductase inhibitors are kn6wi“?% se
ski | | edwigotidaessart. 29 June 2004 WO 01/ 30759 -18 PCT/ CBCECOIR@MI4GE anount
of the al dose reductase inhibitor thattf-s effective for the activities of
this invention may be used- Typically, an effective dosage for the al dose
reductase inhibitors invention is in the range of about 0.1 ngy/kg/day to
100 ng/ kg/ day in single or divided doses, preferably 0.1 ng/kg/day to 20

g/ kg/ day ijn SAﬁﬁh%Wratd?ﬁsﬂﬁmmﬂﬁf(C]z We@b@ﬂg@pﬁhmwmhmﬁmhi bi t or
ma e use as the sec C (0] thls. I pvention. tern cogen
T asphor ATEBS eI AR PRI (el contritng 4EaYoRBiam BRI Eovor ot i on

of subst 3RaeEpALHIEL-GEBHNVI-gubiidife, diEsiAe sakt @é ah dapurity) Iy repuipiigds t he
enzymati ¢ acti‘on of glycogen phosphoryl ase, ' known

10 _Th |
enzymat i cetband! onisoprepanpelhyels B%?@W?‘luﬁ%f ghout %@ﬁ@%@ﬁ%ﬁ of glycogen
by caigal zﬁ%%r%!%ﬁﬁ'ﬁ)iérﬁ\f&fngérg{ﬁe FGabbLP hétirs fo Bhotft 2aedursIpstermiyasit] e and
i nor g&ni ¢ phosphate to

0 ) g cose-1 -phos/Ehate andoa gl ycogen ma%rom)l ecul e
whi ch i s agitatig.uEwRigallyrtbe rangs is sbputds% kusbauh 85%retanplrnd Rbewy R to
macr ool egul ¢ (£ dpflir& @bl i9'9Y9.08 90pLtahSwatSt Altedalivens are
readily 1%%(!.1@{'%?6&1&%%5 Bﬁé\f&%xﬁ%@[&ﬂ%ﬁhlggﬁ'?n the art acacordi ng tlo standard
assays. /sohanteinglude organic/wates splyemia sueh as peripnilital acatonBe f ol | owi ng
publ i shed i n ' 1 bCatq atePCT application publication
WO 96/ 39§§kamg%g'8?@9§@%%ﬂghg%?,A’C%t1r?2€ﬁ(aﬁ ycogen phosphoryl ase
i nhi Wiot or s wi | Théobllewingrilabie 1 ldetads irpartasd propartier fordewr fopps ph Nyter al  an
ef fective Al RN 3 hidiHeb rdPbre8fiatel dift:
phar macol?ygﬁ%gtﬂ%g:g%@ﬁ?%ﬂ%%@%@??ﬁ%@%t ia}sﬂalmr?\?entior?,y?or exanpl e the
I scheni ¢ ataompbeus; drhivioraphadrous ictyistadlingfforaemigi anst Pl Asd dwrhemiRydrgte: he gl ycogen
' bhosphoryérg%g““j‘%]@n?i tor conpounds of this invention, is in the range of
0.005 to ng/ Kg/ day, preferably 0.01 to 25 ng/ kg/day and nost preferably
0.1 to 15 25 ng/ kg/ day. Those skil |BABliERTthe art will recognize that other
cardi %vascul ar agents, for exanple, j3-blockers (e.g., acebutolol,

1

at enolol , bopi ndol ol, |abetolol,
| Form Melting Point | Habit -Comment

{onset) ‘

Amorphous .| Amorphous

A;Ex. 6 228°C Equant Most Stable Anhydrous Form

D;Ex. 5 218°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
seﬁefar 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.



nmepi ndol ol , nadol ol , oxprenol, pindolol, propranolol, sotalol), calcium
channel bl ockers (e.g., ani odipine, nifedipine, nisoldi pi né? Jrie 2&Hdi pi ne,

verapamil), ACE 3.0 i nhi bi tor s (e.g., captopril, ena ril), nitrates
(e.g., i'sopydy di ni tra‘ | sosor bi de 5- nononi tra§ gly ’h'ﬂ
trinitrate), di ur%gt ics (e.g., hydrochlorgthiazide, indapam ﬁély P’l‘,’é‘fﬁani-de,
xi pam de), glycosides (e.g,, digoxin, me di goxi n), thronbolytics (e.g.
tPA), platelet inhibitors (e.g., reopro), aspirin, dipyridanol, potassium
chloride, 29 June 2004 WO 01/30759 MW PCT/ 1800/01460 -19 cl oni di ne, '

[ | d h l.r d [
Peceptor agont ot Aty SfieHate Bideea o diibR & REedbe 8 "or "thios
i nvention. ﬁblmtcasyaftﬂas invehtidnmaapbe seed. Typierlly] ameffettivbtbsdgedfost@i unl pr ot on
bt ophy! act 1 E8g8 FRoEERe bR VSRR R Fondl AR ot gy f o ©
sodi 11 unt pr ot 460 miglegfday-n singhdhamdjeidéd amopfefmswam rr?bmgldawambe e
t t t
car di ov%cumﬂ,@qggy?ﬁfﬁqﬂ# gf&gﬁﬂé{’ eriosclerosis, hypertension, arrhythnma

(e.g., isch W a due to nyocardi al infarction,
arrhythm a after Aﬁy%mgembhoﬁphbdyra@eﬂm'hmr fnaytieQuseli,as the gédbhdpect ori s,

cardi ac hypertroph ocar I on ur.e

congest i ve ﬁ%rgpfauch?fltﬁ%énveg ‘Eﬂ {%"ME %’?Bﬁoip%'PB’?%E B'&q’trgf@ﬁhv etc.),
rest )e ]nOS| s a?f gwst:ﬁmr ayBncds abg cﬁglbhﬁﬂﬁrﬁ bﬁmjsthrﬁbgﬁkcgoﬁégh?ﬂ@%l&hs h0<r:] k,
etc.)], renal, disea iabetes nelljtus i abetj c nephropat hy,
schbit o acRAVCRS T8RN, of Eiiinates 45 Snayialh aglantalicodeS bhesehopisa «

I scheni 0 or The ehesntly wr@mre‘rwh@tib édt@n@f glyb&ddri phogphsryiasé isqhem ¢ reperfusion
associ ated di sor.ders éﬂ?me i sorders 15 i nduced by

surgical tr egradayongfglycagen %ﬁ%'s:ﬂf H’l?rrf"?ﬁ}?g?s'?aﬁ'ﬂ"&'ﬂf 3gJyeqaensc)
surgeri es, m&fdﬂﬂuﬂécméléﬁl@rnb@mcq:ir@@ﬁhétéwgmb@d@—ﬁ-bh haf@éh@ﬂ@@b surgeries

or er cut aneous transl nal corona Iast QZ’PTCA cere rovascul ar
i sehses (aMBeromULlbIths pegFTberRug SBous b e s BITpl olseogsmy o

i schemi c dhﬁ&l‘dﬂm&lﬂ@(fﬁrwardidi%dhdﬂbﬁg@&@g@hb@bi@ﬂ Méﬁh&@ﬁ@hf@ﬂeadi‘i}f arction,

di sorde{ﬁ_ sed. afb r?f‘@ sm apop le?{% as seqguel ae, or cerebral -
edema) . "“The VE'PQ‘F VHTC‘SF e ﬁlai"g??c"r tQstadgEd arsais- o4 varet@Ent f or
nyocardi al fhegk e6inpoindbtre ﬁﬁ:ltmﬂﬁkﬂﬂfe)fomﬁlﬁg Mubthﬁ@@ﬁﬁerﬁétﬁ-fﬁal ﬁﬂeﬁlCABG)
surgerles coro

vascul. ar }p,gerles utan s transl um nal
angi opl ast y2g ‘%ﬁéﬂ (é) ﬁpR"Péﬁ'fg'p? jeation Qﬁm%?@ﬁ %‘Qrmpgél@ﬁgﬁerl es.
Pref er abl y, Holeve (_dthéﬁ% i§coentphoSpromasy inABiteRWilbBe HAGHh RSthageskifed OF 25
nyocar di al Prﬁé%&tlon efore, -during, or after coronary artery bypass

grafting
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
) 50 mglkgldéy. preferably 0.01 to 25 ma/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, nadolol, oxprenol, pindolbl, propranolol, sotalol), calcium channel
blockers (e.g., amiodipine, nifedipine, nisoldipine, nitrendipine, verapamif), ACE
30  inhibitors (e.g:, captopril, enalaprif), 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,



(CABG surgeries, vascul ar surgeries, percutaneous translum nal coronary
angi opl asty (PTCA), organ transplantation, or non-cardiac sé&? &4
Preferably, the crystals of this invention can be used as agents for

nyocar di,al‘gpr otection in Qients presenting with on, ng cardi ac é}lacute
coronary- WOUPBRHones, ey., nyocardial infarction unst AGTABAKYAEL) of

cerebral ischemc events (e.g., stroke) ~1®r ef er abl y, the crystals of this
i nvention can be used as agents for chronic nyocardial protection in
patients with di agnosed coronary heart disease (e.g., previous nyocardi al

infarction or unstabl e angi na) orf&gt Lents who are Flt high risk 29 June
2004 WO 01/ Rpnidine, nyazpspc pldopergdyetess inhiitors Shr 2APRIrestal andiadgnosiee §: . age

great er t hane&sphidiihonides Riay BB Red insébn{@_@ﬁ&{ With the cryst4le BRtHIs iRQantlondi sease) .
In addition to- this, the cr¥stal s of this invention are notable for their

strong i nhi bi t or yThergrgstals i therresans inveeto iRt Bie IEKIYPIAeR exanpl e the 5
proliferati qRa®jH-) I&&%q@%ﬁarﬁs&k Sysidif ahl PeRéarelRERA b9B tRérapB&icSeroot h _
nmuscl e cells of . the Bl ood vessels. For this reason, the crystals of this
i'nvent i of arREoRNyiastiB EeNk TAEFIGERESS Causagk 9 ABFeleIalon Bf the SediEPrIPTINI ch

cel | prolifqnakjip eeRirRRaRinSpar sRidmBoY eRimpiE, CardlavasciaH a8 eastd [BRY,

therefore, be used as antiatheroscierotic agents, and as agents agai nst

diabet i c | atastediongierosis: hynestensiom singiiial (6@ aselemicamhytamie; amyithyeidses such -
as pul monar yg, i ﬁ-@ﬂcﬁrdi SRalicn, fah'ﬁ{rtﬂﬁﬁasaﬂr PFTERbr dftih i hibolys@! erpr ul ar '
nephroscl erosi’'s, organ hypertrophies or hyperplasias, in _particular
hyper pl asi a a5gi arisoprgiiag hypertrophye stvacerdiahifareliom, b?@ﬁt Frilges €€.9.di abet i c
ot hol Pal CongFyvE Hdal Al dgitaR, i ol myefiquny SR s AREE 0
i nvention asfiecBTCA. shepkfeg. hamprbagie shasknenrotein shagkagtes]. renal Hisggses e
detail ed henglh disboBUMRlifus( Giabetic fipARMANy! BEnerft abltefenakaife @id)
protection duri'ng surgery or nycardial protection in patients ' préesenting
wi th ongoi neprgan diserdlets assorigtedayith iseearia or ischamis reperiypiopri{ecg., heart
doronstr at od " REnTTE ekl p A AR B oRs R nd] et SRR ers | < 20
convent i15na|induyced by surgical tre>a/tment such as g/oronary artery bypass grafting (CABG)
| surgeries, vascular surgeries, organ transpiantation, non-cardiac surgeries or
percutanecus transfuminal coronary angioplasty (PTCA)], cerebrovascuiar
diseases (e.g., ischemic stroke, hemorrhagic stroke, etc.), cerebro ischemic
disorders (e.g., disorders éssociated with cerebral infarction, disorders caused after
20 cerebral apoplexy as sequélae, 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



preclinical cardioprotection assays [see the in vivo assay in Klein, H et
al ., Girculation 92:912-917 (1995): the isol ated heart assayJine 2ol z,
et al., Cardi ovascul ar Raearch 29: 260- 268 (1995); the antiarrhythmc
assay in M et a Am J. Physiol., 36:H24 H2440 (1994): the
NVR assay | ‘kg;l%%«g et al. 25 J. Thorac,,Cardi ovasc. surg. éﬁ(m @%‘6975
(.1996)]. Such assays al so provi de a meaag' whereby the activities of the

crystals of this invention can be conpared with the activities of other
known crystals. The results of these conparisons are useful for

determ ni ng .dosage \ manmal s mans, for e tr at ment
of such di &¥48 r%%l &Ja?ﬁ‘ﬂ" g‘??a??%ﬁf%ﬂteﬂh@“bgggp QOB'F”O{%T@‘F ‘?on can
be via any lasetdmd/r«&urt:&iseaée) ivers a crystal of this invention
preferentially t ed ti Ssy I ver r cardiac tissues).
These methods in “EH@“ 'Po’i!??&éys %ﬁg’gﬂg‘%t"ﬁ’i‘em’m "F‘Wt'?"i%tﬂ%denal routes, etc.
Ceneral Iy, fH&ehéir g®bdrd ﬁhlﬁftor?hﬁeﬂrtﬁﬁmmpmlﬁmﬂbm ofncelis SfoP Exathjple tRH04 WO

01130759 1 PCT/|.B 4 st er onc ily) or
Ul 1 pl o5 1o DEQUESAGY o eEohash ae s At e roiteration of (e sl el 8

sa:jl ne sol utth®Bblood BEsseisy Fbethts r@ﬁ?dfrh Itt;ie déﬂ?yt%tstdf?ﬁs af\@nmﬁévtelv,aidabret ﬁX?rrpl e, bi n
re ucmg or mnimzin anmage elr1ecte I.rec I Ssue a n'ay e
susceptible 'ﬂ%ap?‘g@f?@ﬁﬁféﬂ P disearey 'HJ":’}T@ ?%} %Ol'feﬁg8¥ feprgseNtsa | ung,

ki dney, |iVefima@pbr seioRdfy ehusdisd May, tRéiefets, wuééﬂaasrﬁﬁlélﬁer@éclé‘atld schenic

event (e.g nyocardial infarctio act conpound i s therefore
useful ly en@ﬁ?‘éda%fﬂsp?gﬁ"&?g%%ﬁtldigqeﬁc H%{?@F?PLCQ%OES caneRreuH EISeAsRS v or

prophyl agti Gigtdsik kideas&d stich a%rpuﬁﬁ&ﬁﬂry FibfoRIsC hepdtRrds®s & renaMipayigli al
tissue) in patients who are ri sk’ for ischem a g B/ocar di al
i schemi a). BPRIHEF QPP‘V°5°ﬂ9{85'§-r‘§fg?'aNépefﬁmft”'ﬂ?%°" ngfﬂ' sigs. i3 earligwlani st er ed

orafly, or. Fabaataeuraiybymeﬁmgof,me@?d@memymona@twambefc subcut aneous .

or- mtramedu Topi ca amnlstratlon 1! I be indicated, for
exanpl e, m@P@plwmﬂan @ﬁt’"’?@ stiyre &ften g Thfo Rl jseasesicapsad phardaneligd ders or
whenever theg ation is best applied to the surface of a tissue or

organ_as_determ ned b¥ the attendi ng@phrym ci,an. 15 The anount and tim ng of
crystal 35adni ni stideddiity;of the qystals of B%e“td!yﬁéﬂ%ﬁ? medicalagenthindbe pei ng

treated, on teln&R\E Hiséﬂse@f sddh%s%ré'de?dﬂb& PeréMint MEmnia @Y., Mimans) for

admni strati on and on gement _of the prescribing physician. Thus,
example, myocardlai pjarotect:on during surgery or mycardial pfotection in patients
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 mammals, 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



because of patient to patient variability, the dosages given bel ow are a
guideline and the- physician may titrate doses of the drug2?dungefi®e.the
t'reatment that the 20 physician considers appropriate for the patient. In
consi dering the degree of reatment desired, the p j ci an nust bal ance a
vari ety of WOMBBEHE such aS  age of the patient, preselice of RYEEB/EMEHg

di sease, as well as presence of other drédkases (e.g., cardiovascul ar

di sease). Thus, for exanple, in one node of admi nistration the crystals of
this 25 invention may be adm nistered just prior to cardiac surgery (e.qg.,
within twenty-four hours before surgery), during or subseguent to cardiac
surgery (e.gdminigteratlin sinalat(§-g..fange dﬁ%()r% "Hﬁtt%ﬂd%ﬁﬁsg’ér’?)cqm@”é"ﬁ?%?’b is risk

of myocardi gl fd’t%ﬁ%ﬂeag& tcﬂ'g%sé’lﬁﬁ%ltﬁbh.y preferred node an infusion is

adm ni stered”w gfg se of about ng“to about 300 ng for about
6ne minute to abdbe comstalh Llhlspﬂvﬁmtlot‘éf%'éﬁﬁj‘érf?f%ﬁrﬂ@?-l IBFRYHIRG & const ant

| nfusion of  ahotk, I;{} éﬁ@cﬁfe& eré’c?lg% aﬂjpﬁ)ssﬁg/tﬂféi/nﬁjﬂméc Q.Escebhﬁe @i ni ng

presurgery, surge post surgery periods, including for exanple about
2 to abolit E:cdayairpgenfummgjm(egr hearkerain, g, I%wdw&aéal&fshem@ i nventi on

may also be g % t@bgj’ %hb@e?ul?&ré?ﬂéﬁ?ﬂ% la\YedﬂE’E i 8cardif int@eforfO1he/ 30759

-22 0 PCT/ I anount of yst al of this invention is used
that is eff activevnipmundiistbhmfore WM‘E@NP&QYEdNWPéV@WQIB@{Q@f i€ about

0 S BN AP AL, SRR 5, SRS

preferred d the crystal of this
i nvention. Tbsue}in/satients wiio aneeatmsbwnschem(ﬂg oﬁ‘yaﬁﬁé'dl@blﬁ@'ﬂ%m!aiﬁ adni ni st ered

in the rm of %e%%@illﬂatﬁg H%}é %r{t}rbﬁ@rﬁmmsfér@@oﬁlyl&am one of the

crystal of this oge armaceuti c y accept abl e
vehicle or garentsrally (’étgjsntravmous,rlytsamﬂls:uwf subpgtanwmrlotnamawlba’ :

adnj ni st er *Topl driiHRlchtorhat Bgﬁtbg%d.eae o o BRDIE WD e ShiRht ic

parenteral Fans osage orm mnistration a
phar maceut | eaﬁemxgrfpmn igastoointeatinal dlserderﬁemf\meﬂe@er ths anasicating is best geplisdons,

tabl ets, ﬁlg nﬁ%@%g% 8ﬁ§ ’ns&%\'% dr an getEnﬁnJedi FFtheTﬁ@n@@ r{)l"@gi&faﬂ' ni ng

vari ous eXCI as so rat e, Clum car and cal ci um
phosphatis are enjTheyemebuat an@umngnfwwsrai&sdmlr@ereémlhﬁfgowae,rbias starch

dependent on the subject being treated, on the severity of the affliction, on the
manner of administration and on the judgement of the prescribing physician. Thus,
because of patient to patient variébility, 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.



and preferably potato or tapioca starch and certain conplex silicates,
together with 15 binding agents such as pol yvi nyl pyrrol i doA®Jurgglke,
gelatin and acacia. Additignally, lubricating agents such as magnesi um
stearate, sodiumlauryl s ate and talc are often y useful for

tabl etti ng WRPHYIEL. Solid conpositions of a simlar Type aPETABEND1460
enpl oyed as fillers in soft and hard-fil F&% gel atin capsules; preferred
materials in this connection also include |actose or m |k sugar as well as
20 hi gh nol ecul ar wei ght pol yet hyl ene gl ycols. When aqueous suspensi ons
and/or elixirs are desired for oral adm nistration, the conpounds of this
i nvention can be Apamsaustef thecrystals pbithis isventor is urpddioatis effedtiva¥ar i ng '

agents, col og} ; ; WAVA I ' agents, as

Rl a5 sucha g AFaegton, A et dokaB0 MR SO REMUAR, B3RP e

various |i kecrydtabefithisiinventionefn espectslypoefepad posage isabpuatrtedrt tr 50

adm ni strati i > | In sesane or peanut oil or in
gl A s e

aqueous propy e enployed, as well as sterile agueous
sol uti on®d of the The ctystaimefithe present ingaitioblaes gernidrally Sinthistenedkinlige farad ut i ons

may be suit dH | ~essary. . Louwd.d dil uent, first
rendered | 2‘?{%& C V\aﬁ%té ﬁ‘%sa ll.l %T@%gtﬁbt% cg:og?'quﬁ@@gart Eeg'? L%:'lbes _tﬂﬁ—ﬁggga?sdafdggus
sol uti ons -aripvertisadegeéthgr Bith 3 pharaidceutically rotepiabdaeeticle pndituznt Thuk sthe

subcut aneous [ : L& [, N0l ' . DU S.. In.this connection,
the sterile %rgﬁggudgﬁtmnggﬁ%h{éﬁpp oybeédgéarﬁ@sgq??d V@&E&%@F(’Btﬂgﬁ%ﬁﬁ'&l Ty standard
t echni ques weinvehtimahotah panerterak kedtated tiansddmnabddsag@$ordune 2004 WO 01/ 30759
W's PCTI4,B00/ 0146 - . 0 f transdernmal: (e.q., topical
adni ni st ati on, dllQ ru?ré?asc{:'@hsﬁgt?& %gﬁ%fﬁ'ﬁé%* ca %W?%ﬁ'tloy?(cga 8%'&@‘%%%’\‘ ons
(usual Iy i n sdhdionsOsuspensions; tahiets,quiis, capsutes) powddrcan the liké.Mdbits t 0 t he
aboye parent . sl ut.i.ons,_. -prepared. t hods, of prepari ng, vari ous
ph"ei)r, maceut i c(gﬂrn?%%!ﬁggé bél?soﬁglpjér?%s%hc Srﬁoélﬁﬁn yﬁﬁ%u ﬁ?'c'b'f" %56‘?%3 Pﬁ%r edient are
known, or Widdiciie plyopphatetiré empioged alohg With vaibusadisistegemnts suzhtdsassreski | | ed
in this art. ) f eparin har.maceuti cal .
conposi t i ons?rF&s)érgﬁ%é@r?hgtt%&?g&stgﬁhgé)%%&ci‘lﬂﬁ’:cﬂo a@c‘fog'?r‘@ s,'nq%g"?ﬁ{tt?ﬂ?gﬁré’ﬂvhg
Conpany ,15Eastinding Bgents shthh akdolyvioylpyriidone, sBbrasemmtatinianal acaciposi t i ons
according to i ' ontain for 10 ex lLe 0.,0001% 95% qof the
conpound(s) i torallrcind Bderft A & trBipesi SRARE oy ing fultate
formul ati on arul fale ardwiteh yegrusafulfdr tatdettitgpurpesesu Solid tampdsitionsrof at al s(s) .
Sicgg;g'e/ngotngﬁ“ﬁ‘ﬁ% ntkr@%’ gnet élgg'ehglp%]d ggﬁl’l’e% ines-lcofﬂez-lcntdI hvaerd-%ﬁec} g;eel\gt%n éar;:%ules;

preferred materials in this connection also include lactose or milk sugar as well as
20 high molecutar weight polyethyiene 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 solutions of the corresponding water-soluble salts. Such agueous

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.



the subject being treated. The crystals of this invention generall wll be
administered in a convenient 15. fornulation. The fol | owi ng®f8redPet i on

exanpl es are illustrative only and are not intended to limt the scope-of
the present invention. | e formul ati ons which fol . "active

i ngr edi ent"ORANS® a conpolnd(s) (crystals(s)) of thist nven®GFB0/01460
Formul ation 1. Gelatin Capsules 20 Hard™g€l ati n capsul es are prepared using

the foll owi ng: IngredientQantity (ng/capsule) Active ingredient0.25-100
Starch, NF -0-650 Starch flowabl e powderO 50 Silicone fluid 350

centi st okesO- 15 tabl et f rrrul tion is t red| ents

el ow | For mui ot FOPEPSEs s URESISRLs & APRERN R TR e e SEE | vo

i ngr edi ent Qaetfaod@r Fattially moumsamsﬂss/@fsaéuyl i aBOR-GPR tSBh4 esttetlirionie,

f umed10- 650 Stearate acid5-15 The co s aré bl ended and conpressed to

f'or m t abl et@hemdsergimbanigghe YﬁLP%'B'?tQ weljteRsTArRREParEllc0 24

Al ternati vel y tmalrfads wﬁ@paﬁﬁ?vﬁidus%aﬂna&uheﬂ ddEhpakitiasd wmealdéﬁaiﬂdl ents
are nade up ows: For

ation 3: algwets | ngredi ent Quantity
(y/ t ablPet )GTA@Wt\Pé ar»%er ipgregiangasspne. af Wil i) lighk of this d'5°‘°s”fe
i crocryst althe3skilRY iv i MhPF & XahipRidcof AsthddefRbptringphafmaedutcal4 Sodi um

car boxynet hyl - cel | ul ose4.5 I\/a?ne5| um stearate0.5
compositions, see Remingion's Pharmaceutical Sciences, Mack Publishing

Company, Easter, Pa., 15th Edition (1975).
Pharmaceutical compositions according to the invention may contain for

10  exampie 0.0001%-95% of the compound(s) of this invention. In any event, the
composition or formulation to be administered will contain a quanfity of a crystals(s)
) according to the invention in an amount effective to treat the disease/condition 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 Capéules

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

" Ingredient 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.



Tatel The active ingredient, starch, and cellul ose are passed through a No.
45 5 mesh U.S. sieve and mixed thoroughly. The sol ution of29dJune2004
pol yvi nyl pyrrolidone is mxed with the resultant powders which are then
passed thrgﬂgg%gggp. 14 U. S. sieve. The granul & o produced are
dried at 509 and passed through a . 18.mesh U'S. si Vel IO um
car boxymet hyl starch, nmagnesium stearat €< and talc, previously passed
through a No. 60 U. S. sieve, are then added to the 10 granul es which, after
m xi ng, are conpressed on a tablet nmachine to yield tablets. Suspensions

each containing Q.25-10 of active ingred] er. 5.mM . dose are nade as
fol | ows: For nul a%'tﬁﬁ'aﬁ‘.’&é:}gg@{?sqaﬁ @Pﬁ&"&ﬁgﬁ'ﬁ%ﬁ ef ety ei?'?ts/ﬁ'f?i ve

i ngr edi ent 0 yatel@agmpli&@sti um car boxymet hyl cel | ul ose50 ng Syrupl. 25 ng
Benzoi ¢ aci d- sol UE,I OQ‘QB%bg m. Flavorq.v. Colorqg.v. Purified Water to5 nmL The
active i ngr E@MBHEUOL LAY + hr ough a No. 45 nesh U.S. sieve and 15 ni xed

wi th the sodi UgfedideXyeL Nyl celTulose and syrup Fgumﬁgk,s,anﬂlﬁ paste. The

benzoic acid solution, flavor and color are diluted with sone of the water
and 29 June 208dtivevmgredigd759 0 - 25 PCT/ 1 B00101450 addedd-28i10R stirring.
Sufficient watgp, s then added to produce the required voggnme. An aerosol
solution is prépared containing the follow ng ingredients: Fornulation 5:
Aer osol | ngr edCekil®@eantsrogrystaling wei ght) Active ingredi en8®. 25 Et hanol 25. 75

Propel I ant 22 pglliangdidibibn EE08a08Ish il 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 yiéld 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



The active ingredient is mxed with ethanol and the m xture_added _to a
portion of the propellant 22, cooled to 30C, and transf err e #¥e2§qq | | ng
device. The required anoupnt is then fed to a stainlegs steel container and
diluted with the remaini propel l ant. The val ve unlé are then fitted to
t he cont ai ME@MB&F/rositories are prepared as follows: For nuPEEIBIN @6
Suppositories Ingredient . Quantity (ng/<2Bpposi tory) Active i ngredi ent 250
Saturated fatty acid glycerides 2,000 10 The active ingredient is passed
through a No. 60 nmesh U S. sieve and suspended in the saturated fatty acid
glycerides previously. nelted using the mnimal necessary heat. The

m xture is tadgadpsty siimingSyufGcient i3 thep aggpd toproduemihearquired wilwnei ty and
al | oned to 9@9 oRkibA YR BHS %H’t‘é‘rﬁ’ﬁ folfo Rgfedfbrnts fol lows: 15

For mul ati on Ja‘Tr‘r::{%rlf;f'ven'ous %@Pu??on ngrde ?ent ?llrty Active ingredi ent
25 ng | sot dremauigdipn SeAeroseD nl The sol ution of the above' ingredients is

mtravenousldeWu o patTent T TtreactT We may
al so be a combll? n of agents. 20 EXAMPLE 1 Rty (% by

Met hyl - 3- cycl opeievihgidienbpr opanoate (15 g, 106 mmol , 1 empbv) and N, N

di met hyl forrran‘gﬁg dj met hyl acetal (14.7 ni, 111 mmol, a uiv) were
heated at 29 J 04 WD 01130759 -26 i PCT/ | BOQ 01460 9% for 1:5 h-
under N2. The Prapeyanta (Modnﬂlﬁﬁomeﬁiaﬁel) to roomtenpera?4i08. - TLC anal ysis
(1:1 Et OAc/ he

appear ance of a nFHéoéctlbéir?réH?érﬂﬁs fided vﬂ!h@tﬁadﬂih@d tﬁ@)ﬁﬁttﬁ@'aﬂﬂe@t&é
(met hyl -3- cycl opro nmet hyl enam no- oxog)ns?é) AN toaflllln The .crude

mi xture ﬁ/as Restian %fé pgoqe“aqt@g FRoigd 9 3G, and tr g device. The

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

e _ remaining propellant. The valve units are then fitted to the container.
Suppositories are prepared as follows:
. Formulation 6: Suppositories

T 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



EXAMPLE 2 Crude nethyl - 3-cycl opropyl - 2- di met hyl enam no- 3- oxégro anoa te
(20.9 g, 106 nmmol, 1.07 equiv) was diluted with ethanol (25 Gp
Triethylanmine (34.4 n, 247 mol, 2.5 equiv) followed by

qui nol i n-5-vl - hydrazine ({9 g, 98.6 10 mmol, 1 cqf)) was_added
sequenti al @i; 7¥ht gas evol uti on upon gg_ml tion of qui nol i NPGTABOOMEPazi ne
was observed. The resulting heterogeneou I Xxture was heated at reflux (78
C) under N2 for 2 h. The m xture becanme honbgeneous and very dark after
about 3 mn of heating. The mixture was then cooled to room tenperature.

TLC analysig _(1: 1 Et OAcl hexangs) indicated a slightl ess pol ar spot 15
(5- cycl opr oB§1I"Cforlip Aomdsr N Fhé erangg pil pvas) them co %‘?B%WN emperafurget hy|
ester). APC CEHafsBA8S EtONAREHes) aNdicREd BisaffEdraice Wtértm%&ﬁtér%%ﬂ on

m xture was then concentrat ed. To the residue was added Et 300 -
and OA N HCPPPeRIan¢f §f a minor less pelasspat ANk Bajar merePslar spotimetayt-3r oom

tenperature c?é]é'pr'b fﬁ-ﬁlHeir@!@Qrﬁlﬁﬁ—Ql&BproﬁaﬁﬁéiePleﬁeérUB@ idtufeOwaS i8Eass 0l | ds.

The resulting asic mxture was separated. 20 The aqueous |ayer was
extract e® wi&'ﬁ*@@ﬂésﬁ% X 300 nmL). The conbined organic |ayers were washed
with 0.1 N HQ (2 X 300 nL), .then dexggppger sodiumsulfate, and
concentrated. To the residue was added hot 1sopropyl ether (80 mL). The

cl oudy sol ution WwaYdemetykd-cyelpprprdimpiienaminerssoxoprpappitener e added.

The solids (4548, ) meﬁ&i {ﬁé aaaowvaé eima@m amanoﬁgb-o ﬂa_)mqhetrﬁ@nhﬁ&t ed by

filtration to provid product cyclo -q uinoli n-5-yl-

H pyrazol e- Mﬁﬂﬂo%ﬁ m!“%{cZé eCMé’B Fg]lpwggtbg,qumagn-ﬁ V‘I’@W%r(&%@@- Bﬁxﬁder ( 20 8
g, 72% qyer )r/rﬁ’nt?lt fe3 qu w %n%eauzﬁtia?lys@hbﬁt'd&'% Rblution upon addition of

5-cycl oprop qU|no I n-5 pyrazol e-4-carboxylic acid nethyl ester
(20 g, 68 2qmlm-5ﬂl-bwdrawe wasrvb@pweqmihﬁtgsums hetrTegenequsixiureswag 54. 5 ni,

109) mol , Rgafeg;#é\’éﬂuxg}f@%) anao N, U‘i‘hé’fﬁl%@ d&%aﬁ:%%%gfeﬁ&bwar@f? C)

for 1.5 h u hen a to cool to roomtenPerature
anal ysi s (very @mﬁemuh%g)m ohbeatiage d hairdigivpewas Hea cplesitareomg rrat erial .

oo o demBERETTLE dnE 1. AOAEREIL) R %‘ﬁ‘@'&%ﬁ’? 580 )
The resdbti N@-Ghdmfgpﬂgmm'z%ﬂﬂﬂﬁ -Pagdiedo rapordit/acRauethyliede Q?Céqueous -
| ayer was agﬁ Quﬂi&mdydégﬂfagrédu& 34 \EFEII Cﬁﬂ&ﬁ‘é&kﬁ&ﬂ Rk was ]jihén pr oduct
preci pirt at ed out urln acl tion. l'urry was stirre room
t enper at ur e chogentrated. 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 Ce!ite® 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



0.5 h, then the solids were collected by filtration. The So%%ﬂs V\? e washed
with IN HCO (2 X 25 nL) and dried to afford the acid as a pare"b solid
(18. 8 .g,WONBITSEXAMPLE 4 To a stirred suspension of - PCT/IB00/01460

5-cycl opropyl - 1- qui nol i n-5-yl - 1H pyr az€@fe- 4- carboxylic acid (25 g, 89.5
mmol, 1 equiv) in toluene (250 nL) was added thionyl chloride (32.6 nm.,
448 mmol, 5 equiv). The resulting suspension was heated at 75 Cfor 1.5 h
under N2. The reaction m xture stayed heterogeneous throughout. 10 The

sol i d aci dguddusrlage wass acidified closdy by pHi 1-2rveth concefitnated &tCls dlhedpradsctwashed

with toluene. 0, nb) and dried.und wy L Of he acid
chl ori de Pf?qﬂ‘—‘é?e(é%g ‘W“gf g"cé@ 'e-ng‘? 8{?16’)' é?a%ém$8ﬁ5?¢%ﬁ?%ﬁb%§%ﬁ% Ef%rne ,
hydr 0)chl opislk, théi tHgsoliiéverawolleed by !ﬁltbatifand‘ mﬁ‘sua&we&zwasm, wmmngol : Ng
equi v) . wa via a droppj ng. addition funnel, over b- n under :
The react F&i?gg%@ﬁ}ﬁ%ﬁaﬁ%{?ﬁ@ﬁ& 48P & R Rm&’&cﬁoﬁ? é%%b ?%u}é basi ¢
aqueous sol ution of guanidine. TheERAKMPWEA4 Was stirred at 0 C with slow
warm ng over 1_h to roomtenperatur nd .t hen for .an. addijional | at room
tenperature. TU@ énﬁ'?@g]ssk‘gefs'apcﬁfo ‘BY@?WQH@71ﬁ%‘H'HQWg§')"I"I%’8?’“@5?'83{1
: ?RF?? anC.@arbBﬁylﬁl aod 298/ ?Q.S&g@b{, 1lequiv) in tolluen?1 (250 g‘tL) wias adged thionyl ) g
- (5-cycl opr.opyl - 1- qui n@l i n-5-yl - razol e- 4- car bon anidi ne) an
trace st afblPfde iﬁ-éf‘ﬂal‘m ¢nmol, 5%“@%%%&‘%8?"%%%‘%%%1 atzgnt | e
heating (&3 & 1Whh deeny! tRiE idachE® eliRuiabiagad dktdrbgerieb0s Wbughdie. aqueous
| ayer was_stirre . .room t enper at ur

ed at e for 1 o.allow the product, to
gr anub@it e Theselid 26id; Ghlopde way Feliectad IE%/I."F"PF?’?'aFf‘%ﬁ?" wa!vg\:llngas Wraﬁﬁecy\&'ftﬁr (2 X
- 50. ), apludHe @(Sﬁhﬂ_)r?ﬁ@dﬁiégglhdéh@cﬂﬁgﬁuc'f h%s Iranges fromatzlff-l\é\hi';rﬁ)t]?
-medi um br own. is bat.ch was 25 i um_br . Reslurry i o or
- 30 nin provi ded $yfpeawien cidhe ﬂ?'ﬁdmﬁg?'dﬁk'?g?'\é‘m;gseﬂ%)p‘wg i@ﬂagﬁ%m ﬁ? 5’§y| -1
EF xﬁ?\l/lrafé Og§olﬂ£it%‘figbp@féﬂidiné HdroehiBedd 2. fg, 479 niR, i ejuil) a8 2N RaOel (224 sol id.

c| apropyl -1-qui nol j n-5-yl -1 " .
h pyr azol B4 ACR By 15 CGULNER ABIPS 155 CEPPIRG SHdonfHEne! PUSE T Milas
suspefsled yhderdQLt aRe redbtich B&bamel hbiblshoud ad biphasit PR addk@dnofkdBe Was
added to obtain a horr&genen us s An addi ti gnal ﬁ@sﬁ%@ﬁf ~acetone
act i

was used PBSIFiaqEoYS,FAlFeD o Hgﬁn’g'll“gtele%{‘]? xS WAs S FRd < uti on
was  var nj@drhidgdéer \hsSwl ol ferfpertRird Fndehivh ffonaf ARitidnai01 83 akgor8. 65 not ,
géﬁoqugg\é}eméﬁgatgégg %ﬂg Mi@:bﬁ%&%@%a\a@“&hgﬁo pith%attegea;}p%%%ES ture
of a more polar spot (N-(5-cyclopropyi-1-quinolin-5-yl-1 H-byfazdle—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



-28 PCTI 1 B00/ 01460 slurry that was obtained was agitated at 50C for 1-2
hours, then cooled, and filtered. The filter.cake was r| ns%QiJwet?p%etone
and then dried to afford Ne5- cycl opropyl -1 -quinolin-5-yl-

H pyrazol e yl)-gu di ne, nmononesylate salt ( 4 kg 81 9% as an
off-white gﬂ?ﬁgi 'Flyge product was then drigd under vac EFT@ (‘Hﬁﬁoan

anhydrous crystal having the follow ng properties (Form D) M cr oscopy:
bi refringent plate/equant Degree of Crystallinity: fully crystalline
Hygroscopicity: non- hygr oscopi c Appearance: off white crystalline solid 10

Meltin oi n t t.enper at ur ) The X- Ra iffraction
d- spac?ng i sHm%?g‘gé rf‘?é“ﬁ’ a\ﬁyq?}t%éﬁégrq'a EL@ef‘lcoé’Gan?'ES’ 15 Anode:
CU - \Wavel enfjiefedl Tha f&éﬂ&ﬂ(e\Masedumgtuhth%cefbna%thérP@hed tot=Zord Nyso 500)

Rane#l-_Oo pled: 3.0 00 StepSi ze: 040, St epTi ne: 00 d(A1
(reI ) d(A) I r €78 (qpéfl ?'qz’?‘f’ga%?yiégb@ 3 @@"@b@#ﬂ%‘"e- mlgmmesvlate sat"

23. 730932. 2 536865 89%) %s%&ﬁﬁﬁhﬁ’e ddlia] e cPvad Tebrhibdundep PeetidiD - 3
971801 55. 1706418. 33. 5564023. 3

13. 229891 %‘%%89939 9 304287 11
8. 705231 89 8n ANhYSigYY §rVstal 6‘6’@943‘6 f@'@"ﬁ'i%@’é’?ﬁ 98 (heravb) 2. 2
7.825137. 24 Moy osi,aﬁ.qgemg;age;g PR058. 44. 17294. 62. 73. 265033. 6
6. 7067010. 24. 06613 Bﬁg otqu {h: 0.300 Threshol d: 1.0

dAl (ref)d(A)PeEeesi & g‘oﬂi %9@?‘?"&93 136864. 72. 555402. 3

3. 093152. 52. 3yq#85cdpikity: non-hygroscopic

Appearance: off white crystalline solid
10 Melting point: 215°C (onset temperature at 5°C/min)
The X-Ray diffraction d-spacing is provided in the following Table !l
% | TABLE Il
Form D

' 15  Anocde: 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 |




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. 2665229 dun®2Mqthe 2004
WO 01/30759 S -29 PCT/[B00/ 41460 EXAMPLE 6 To 3.165 kgs of the product of
Exanpl e 5 was added 123 rs (3.8 volunes) of ace e. The slurr

agi t at ed- f¥P0PBOMWBurs at ™om tenperature. The slurry was BAGHIEBIY 46‘%md ,
solids were dried at 50C. The product wad®-an anhydrous crystal (3.145 kg,
9999 (Form A) having the foll owi ng properties. M croscopy: birefringent
equant Degree of Crystallinity: fully crystalline 10 Hygroscopicity:

non- hygroscopi ¢ Appearance: white crystalline solid Melting point: 228C
(onset tenperature at 5 mn) The X-Ray diffraction d=spacing is provided
in the following Table 111 15 TABLE Il FORM A Anode: CU -Wavel ength 1:

1. 54056 Wavelength 2: 1.5443" (Rel Intensity:0.5 00_ ) Range # 1 -

Coupl ed: 3.000.to 40.000 StepSize: EXMIPEESHTi ne: 1.00 20 Snoot hin Wdt h:
0.300 Threshol d: E" 16%39 of(tggg)d%éééf(éﬁ S 28lidd 123 Liters (3.8

12.7880575. 65. 98 409 1 10.119840.95.748177.74. 2607735. 9

J. 5499815 05 vaunE22of adtowo cTecduny wes aghaed tpr 38 hovrmtsoom temperaiire.

8. 0605932. 34, 8300410, Sftero8 Wi Qofs wéBUHRT of 8042 SPRSprbdictivdifd 8. 9
' anﬁydrous 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




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) |l (rel). 3. 133882818 20847493, 2
3.058197. 22.586185. 7 2.988636. 22. 558743. 4 2.925594.52. 510583.5

2.900633. 75‘,4@%@? 9 2. 8763. 52.377042.5 2.804123. 0.@mB19513. 9

2.679415. 632 .1 29 June 2004 WD 01/30759 -30 PCIT1B0O/ BYEERIUSIGPLE 7
To 0.25 gramof | m of an approx. 90% pute sanple of FormA (likely -

cont ai ning N-(5-cyclopropyl-Il-quinolin-5-y[-1 . .

H pyrazol e- 4-car bonyl ) -guani dine, 5 dinmesylate as an inpurity) ethanol was
added (EtOH contained -9% water). Th was agitated for about 21
hours at roomtenperature. The sl urrglﬁmgﬂren filtered, and the solid was
dried at 50C under vacuum for 90 m nutes affording a hem hydrate crystal
(Form C) havi ng tfwopsldraniong nilrod R Ehpes. 90qiupe samyple diiForhrA (igelgt equant

10 Degree of Crystal]jnity: fu crystalljne arance. creamcol ored
crystalline %F%W"WH‘HW@P‘/’BGPH{'J!'%E‘E_@%If‘fbﬁé. "Qi’éﬁ%‘g'tc!a ,"?B'@é'@“ Bfiset
t enper at @r e digneSFatEid)an itiparity) Baxnslivds fdded (RIOH Spaqinad ~9% pater). dBsk i n the
followi ng Table 1V 29 JunF 2004 WD 01/ 30759 -31 'It'ABLEl_ | V. Form Ct:'n S
slurry was agitated for about 21 hours at room temperature. The slurry was then
fitered, and the solid was dried at 50°C under vacuum for 90 minutes affording a
hemihydrate crystal (Form C) having the following properties.
Microscopy: birefringent equant : ‘
10  Degree of Crystallinity: fully crystalline
Appearance: cream-colored crystalline 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



PCT/ 1 BO0/ 01460 5 Anode: CU - Wavel ength 1: 1.54056 Wavel ength : 1.54439
(Rel 't .0 500} Intense y. . Range # 1 - Coupled: 3.000 to 29 dunspdod
St epSi ze: 0.040 StepTine: 1.00 d(A). d A reld(8)I rel 1 (rel)

23. 843633. 06. 203708. 04. 39mm321. 9 12. 7528526. 75. 99047‘ 84.2586215. 7

11. 420665. 99.014475912. 14. 1T1406. 0 10. 47264100. 5. 4334417/. 73. 9 SHIIB80/61460
9.132651. 95.-182818. 53. 815568. 6 8. 4698618-315. 076214. 83. 7062213. 3

8. 0402535. 74. 8901813. 83. 604288. 4 7.374625.94. 788219. 93. 5641115. 8

6. 8980012. 84. 7122811. 13.5063414.5 6. 742437. 24. 6460411. 83. 4564322. 6

6. 3823513. 64. 4702914. 63. 3805310. 5 300 Threshold: 1.0 Snoothing Wdth: 0
d(A I reld(A)I rel 3.2780915.22.679075.1 3.1307517.62.633334.0

3.098269. 4. 2. 585306. 0 3. 050346. 92. g 7 2.983507. 92. 466206. 4
2.918685.52. 439724.6 2.871994. 62. gﬁ? 7 2.813595.52.337084. 3

2.743835. 02. 314203. 9 2.709663. 22. 3.3 10 29 June 2004

5 Anode: CU—Wavelength 1: 1.54056 Wavelength 2: 1.54439 (Rel
* Intensity:0.500}
Range # 1 — Coupled: 3.000to 40.000 StepSize: 0.040 StepTime: 1.00
Smoothing Width: 0.300 Threshold: 1.0

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



WO 01/30759 -32 PCT/1BOO 01460 CLAIMS 1. A crystalline formof a salt
having the Formula | N 2. A crystal which is 29 June 2004
N- (5- cycl opropyl - 1- qui nol i g2 5-yl -1 H pyrazol e-4-carbonyl )- 5 guani di ne,
nononesyl a 3. Ac tal of claim1l which is aigdrou
N (5-cycl ogrq%gy 0t7'r:’L!) qui nol i n-5-yl -1H pyr a_§ )| e-4-carbonyl) - gu%ﬁi'rﬂ]ls?%“,lm
nononesyl ate salt. 4. A crystal of claimI which is anhydrous
N- (5-cycl opropyl -1 -quinolin-5-yl-1 H pyrazol e-4-carbonyl) - guani di ne,
nononesyl ate salt (D) having the following X-ray 10 diffraction pattern 29
June 2004 WO 01/30759 -33 Form D PCT/ | EQR‘!%%O s Anode: CU - Wavel ength 1:
1. 54056 Wavel ength 2: 1.54439 (Rel Int :0.500) Range #_1 - Coupl ed:
3.000 to 40. 000 Shemgitaliine forro40 aStal hiaiving:thd FoOmsabot hi ng Wdth: 0. 300
Threshold: 1.0 d(A)1 refd Al reld (L Nyrel 27.246712.85.990916. 04. 0087426. 0
23. 730932. 25. 6352525. 53. 928396. 2 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. 470399. 6 8. 06940®p. 94. 871 24.03. 4087212. 2
7.825137.24. 4674817. 03. 3501112. 3 7. 25201%8. 44. 1{729462. 73. 265033. 6
6. 7067010. 24. 0661310. 7 F

N NH;

*CH;SO3H

" 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 | '



dAlrel dAlrel 3.219535.22.583672.4 3.136864. 72.555402: 3 3.093152. 52 513953 1
2.9818110. 22. 467502. 4 2. 910784. 22. 403422. 1 2. 855273. 6. 2. 3697%3une 2004
Z.733173.42.334684. 3 2. 682095. 62. 305202. 6 2.644232. 62.266521.5 5. A crystal
of claim1 which is the drous N (5-cycl opropyl -1 inolin-5-yl- 10 1
H pyr azol e¥00330758ny| ) - guMi di ne, nononesyl ate salt havi HgI/FH§8/01460
following X- ray diffraction pattern 29 B3ne 2004 WO 01/ 30759 FORM A
PCT/ 1 BOO' 01460 Anode: CU - Wavelength 1: 1.54056 Wavel ength 2: 1

5443(Rel Intensity: 0.500) 5 Range.# 1 - Coupled: 3.000 to 40.000 StepSize:
0.040 StepTine: 1.00 Snoothing Wdth: 0.300 Threshold: 1.0

d(A) 1(rel )d(A)i(re!)d(A) | (rel) 12.7880%xa B5. 9848614. 54. 409689. 1

10. 119840. 95. 748177. 74. 2607735. 9 9. 549981. 05. 4416225. 83. 99060100. 0

7 aaosss. 72 ARRREEOr MR § BB IArh il %@3“5%8835%0 i

6. 784587 _14 64

4 O

d(A)| (reP) d(EIEre Couple 000 4000 SerSizg DR SbrTliaded o
J.9088636. 22. xﬁ g)/-B-Nldth U. hFEShO % ' ‘
T dAY 1(re|) d(A) [ I(rel) d(A) Krel) |
27.24671 28 5.99091 6.0 4.00874 26.0
23.73093 2.2 563525 25.5 3.92839 6.2
16.16249 100.0 547164 11.5 3.69629 10.3
13.22989 1.7 5.27699 | 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
C dAY [ itrel) d(A} | irel)
Lo ~ 3.21953 5.2 2.58367 2.4
’ 3.13686 47 2.55540 2.3
3.09315 25 2.51395 3.1
2.98181 10.2 2.46750 24
2.91078 4.2 2.40342 2.1
2.85527 3.6 2.36976 25
273317 3.4 2.33468 4.3
56 2.30520 26
2.68208
2.6 2.26652 15
2.64423

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



2.925594. 52.510583. 5 2.900633. 72. 441543. 9 2.873773.52.37704%95Un 20
2.804123. 02. 319513.9 2.679415. 62. 296663.1 6. A crystal of c A M ﬁ%lch S
N- (5- cy ciwenji@@yse- - 1- qui nol i n-5-yi -1 Hpyrazol e-4- 10 carbogyl, )r?ﬂillfiﬁ'éod' ne,
nmononesyl ate hem hydrate. 7. A method fHr making the crystal o alm4
conprising conbining an acetone sol ution of
N- (5-cycl opropyl - 1- qui nol i n-5-yl - 1H pyr azol e- 4-car bonyl )- guariidi ne and
N-net hyl pyrrolidinone with nmethanesulfonic acid at a tenperature of about
foll owed by cooling to a tenperature of about ambient 15
mald the crystal of claim5 conprising

30C to about’ 60C,
to- about 5C.. 8. A nethod for
repul pi ng the Form (D) anhydrous crystal in acetone at a terrperature of

about 20C ¢ % ; geer1Ei1 4%%6 Vg ﬂ {P‘lbs 1F N |, r NtEh&ly-d 0t he
fol  ow.ng : >-."'||r". 10.006 Size: Il‘i‘ cf o~Form D
-35 PCH | X g Py Pd %‘FH 7 XoE gemae ) 1. 54439
(Rel Inted Lsff.yceg‘L B e 3;99“ 0400069 StepSize:
0.040 StepTi Sl [ w a6 b 308eR) eshofld [1 ol
refd(A)IrPIdﬂAWBBéﬁ 27.2Z@__;hQSigﬁﬂyihﬁ_g_“gg51&2&@@8 9.1
23.730932) 25.16332825_53. 908396. 25.14816R491007(5. 47260471 1. 5335962910. 3
13.229891] 75. 2549989. 93. 6040287. 45.441620/718025.85. 13¢068./ 3316564023. 3
8. 705231. 5. 0868608./143. 470399. 6 B1DETA06. 946.8180324108/4087287. 2
7.825137. P4. 4606853 .(03. 350.81[12. .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 74 4.64163 8.3 3.28501 14.3
6.39441 37.1 447485 - 17.2 3.19673 8.2
d(A) i(rel) d(A) I(rel)
3.13360 28.1 2.64748 3.2
3.05819 7.2 2.58618 5.7
2.98863 6.2 2.55874 3.4
2.92559 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
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
{Dj anhydrous crystal in acetone at a temperature of about 20°C to about 25°C
wherein said anhydrous Form D crystal has the following X-ray diffraction pattern
20



7.252058. 44. 1729462. 73. 265033. 6 6. 7067010. 24. 0661310. 7 d(S)égreI d£€841 rel
3.219535. 22. 583672. 4 3.136864. 72. 555402. 3 3. 093152. 52. 5139583 fune '
Z.9818110. 22. 467502. 4 2.910784. 22. 403422.1 2.855273.62. 369762.5
2.733173.42.334684.3 2.6 5. 62. 305202. 6 2.644232.6 66521.5 9. A net hod
for maki ngWOW975st al  of aim6 conprising repul pi t he 1RCHMNAI460s
Form A crystal in ethanol or iso-propanol3fwater at a tenperature of about
20C to about 25C, wherein said anhydrous Form A crystal has the follow ng
X-ray diffraction pattern 29 June 2004 WO 01/30759 PCT/|1B00/ 01460 -36 FORM
A Anode: CU -Wavel ength 1: 1.54056 Wavel ength 2: 1.5443 (Rel :
| ntensity0.500) 5 Range # 1 - mupﬁoanDs 000 to 40.000 StepSize: 0.140
StepTinme: 1.00 d(A)I (rel)d(A)i (reI (A I (rel)

12. 7880575. 6&nc@ie4 86114 V\sveleogbsh. 1.5405 rgth 24864439 {Reb07735. 9

F. 549981. 05. 4uiSBRE.0EB099060100. 0 8 4810610 55. 174676 23 701019 &

8. 0605933. 3R&ARHM 19. GpiaB FHAWD © F0.00035t8pIize30386SERTiaH4 118 9

6. 908919. 94. §rhaaihg. \BRIIR06.300 . ThrEsHERH5BD. 14. 641638, 33, 2850114, 3
6. 3944137. 147 47485 4(A))3. 19fehel 2 SnoakA) ng 1tesiih: 0. 3d@) Thr esliedd: 1.0
d(A) I (rel)d(A) Tdx 24671 2.8 5.99091 6.0 4.00874 26.0
23.73003 2.2 5.63525 | 25.5 3.92839 6.2
16.16249 100.0 547164 | 11.5 3.69629 10.3
13.22989 | 1.7 527699 | 39.9 3.60428 74.
11.97180 1.5 517064 | 18.3 3.55640 23.3
8.70523 1.2 5.03666 | 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
o 7.25205 8.4 417294 | 627 3.26503 36
i 6.70670 10.2 4.06613 | . 10.7 .
‘ | dA) i(ref) dA) [ irel
-~ 3.21953 5.2 2.58367 2.4
3.13686 471 255540 2.3
3.09315 25 2.51395 3.1
2.98181 102 2.46750 24
2.91078 42 2.40342 2.1
285527 36 2.36976 25
2.73317 34 2.33468 4.3
5.6 2.30520 2.6
2.68209
26 2.26652 15
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



- 3.1336028. 12. 647493. 2 3. Q58197. 22. 586185. 7 2. 988636. 22. 5587%&. 46 2004
2. 925594\,8@0 3.5 2. *633. 72.441543.9 2.873773. 377042 EJ>

2.804123.02. 3.9 2.67/9415. 62. 296663, 1 10. The od adGIABIYEH6Q n.
claim9 wherein the range i s about 85%‘? about 10 95% et hanol and about
5% to about 15%water. 11. [5-Cyclopropyl-I-(quinolin-5-yl)-1

H pyrazol e- 4- car bonyl ] guani di ne, nononesyl ate hem hydrate. 15 20 12. A use
of a therapeutically effective anount of a pharnaceutical conposition
wherein said conposition conpri seé ﬁ crystal of claiml and a
pharmaceutically acceptable carri PRMAhicle or diluent for the manufacture

of a nmedicanent for, reducing tissue damage resulting fromischem a or
hypoxi a i M%ﬂw?h?%(pﬁ Wavelgngihn?: 1.5443 z&ﬂi@@éﬂ% in
clai m £2 viRengs # 1t-heoupledud.008 te AN StepSizen, 0.040/ GtepTiedntPp | ung, gut,

skel et al nERepting\ifidthn 0.30AnEhresholdndQ/e. spinal_cord, retina_tissue, the
vascul at urle, or ekt i nfred { ssue. did) [A udleells recidtAd i ni(@ld m 13 wherein
t he ‘amount; of 12.hgadsoy nul 5.6 ¢r yskas4e | abauls 0. Ylq@apsko7 dayg tjo about 10
g/ kg/ day.| ZS9gle1eB42004 - Pl P5. B AUBE7 &S T €GIf €0 4 Pegyirdi M 3B giherei n sai d
tissue is [Te€TigigyddgssUe. Hig | A “3@44§3Tm0%9- iogse as 20. 21
22. A use 8.48106 10.5 5.17467 6.2] 3.70101 96
8.06059 32.3 4.88694 16.8 3.56895 16.0
7.40035 3.7 4.80505 6.4 3.45647 18.9
6.908a1 9.9 471329 12.3 3.39599 4.3
6.78458 7.1 4.64163 8.3 3.28501 14.3
6.38441 37.1 4.47485 | 17.2 3.19673 8.2
d(A) i(rel) T dA) Krel)
3.13360 28.1 2.64749 3.2
3.05819 . 1.2 2.58618 5.7
2.98863 6.2 1 2.55874 3.4
2.92559 4.5 2.51058 3.5
2.90063 3.7 2.44154 3.9
2.87377 : 3.5 237704 2.5
2.80412 3.0 2.31951 3.8
5.6 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.



A use A use as as as A use as A use as recited in claim14 wherein the
mmral is a female or male hunan. recited in claim15 wherei2w fmedobihssue
is heart tissue. recited in claim15 wherein said tissue is brain tissue.
recited in claim15 wherein said tissue is liver tissue. recited in claim
15 wherein said tissue is kidney tissue37- recited in claim15 wherein said
tissue is lung tissue. recited in claim15 wherein said tissue is gut

tissue. reqisted A ikeCaspicbitekbin\oiih Auwheadifl td Hammal B SRR @ malbBGhant | ssue.
23. A use as recited in claim115 wherein said tissue is spleen tissue. 10

24. A use 3§ redt YRS TROEILIN Hfg Ippvdiessin saigitigsys ig fgart figsUsancr eas ti ssue.

26. 15 A ugg. as N@é‘é éset@cnltéa |ﬁ|c%1|rﬂ11$5vHMP@ﬁ§élﬂ i\ is PrERPtsliel S adm ni st ered
prophyl actically. use as recited in admnistered prior to surgery.

28. A use d8 red ‘t‘sé’oaﬁ rﬁc'ttﬁddf‘ﬁfai"!% TRYEIeES I SRIAAISRHRAR iREdi§B¥&al conposition s

claim 1§ wher ei rAM&amaﬁémﬁwmqelwr@%m@autns% ik kidpeytigdust ered prior to
cardi ac surgery., 29. use as recited iin claim15 wherein the

phar maceut i“Cal @oﬁ‘ﬁ?o%% reritael inglaing driwhesein said tiges By ngdissesy. 20 30. A use as

recited inpglai mdé'bém%&i%d’intcmﬂﬁb&ﬁﬁ%ﬁﬁéﬁ%&ue&@@ﬂﬂﬁésﬁéOn is admnistered
use as recited in claim 15 wherein the

during cardiac surger
phar maceut i%al cﬁ)‘l‘ﬁ?o%ﬁyrﬁ"berg 'n§'a'rad§1whe§%'@§@8 “\ﬁﬂ%’ﬁﬁk?[?\@h‘i“ysqhéﬁsqﬁ’ours after
surgery. 323 A USEsedss reeitdd iR@Idim 16lviicneiad Sahies @ i8 splRen RYenaceut i cal
corrpos%l 054{ 3 A use as recited in claim 15 wherein said tissue is pancreas tissue.
25. A use as recited in claim 15 wherein said tissue is retina tissue.
26. A use as recited in claim 15 wherein the compound is administered
prophylactically.
27. A use as recited in claim 15 wherein the pharmaceutical composition is

15  administered prior to surgery.

28. A use as recited in claim 15 wherein the pharmaceutical composition is
administered prior to cardiac surgery.

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.



25 administered within twenty four hours after cardiac surgery. 33. A use
as recited in claim15 wherein the tissue damage resulting fr@gunes2iten a
is ischem c damage and is incurred during organ transplantation. 34. A use
as recited in claim15 wherein the pharmaceutical conposition is

adm nistered to prevent perioperative ng®cardial ischemc injury. 30 35. A
phar maceuti cal conposition which conprises a therapeutically effective

anount of @7cr Yy alseOs GbéHeth ik alaRn 2150 NRAEFES aHé | St cafieaPEGRpESIGY §d er
vehicle or diluent, A pharnmpceuti cal conposition for the reduction of

. 36,
tissue da_rré&@‘"?‘%t?[ﬂdt?rwgtq’ﬂﬁ 9 PRERGHSHIISFY-hy poxi a whi ch conprises a
therapeuti @@l |y sfisgcéd vecieaomntlaph % Wherdimlthefphaphasdidican dormpskiton is
phar maceut i cal. acceptable carrjier, vehicle or diluent. 29 June 2004 -38

| .
37. A use é’éj”F‘@gtiefeé’oProﬁt%FHT"Pﬁﬁ C8I92G $HE9%Mar maceut i cal conmposition is
adm nistered prior to, during and after surgery. 38. A use as recited in
claim 15 wherein the pharmaceutical conposition is admnistered prior to,
during and after cardiac surgery.



