WD 01130759 PCT/ 1B00/ 01460 SODI UM HYDROGEN EXCHANGER TYPE 1 | NH Bl TOR
CRYSTALS B OF I NVENTION This invention relates top é¥#ﬁ dr ogen
exchanger typ§ﬁ§H NHE- 1) inhibitors and particularly, cryst °”§?H§uc
inhibitors. 5 Myocardial ischemic injury can occur in out-patient as well
as in perioperative settings and can |lead to the devel opnent of sudden
death, nyocardial infarction or congestive heart failure. There is an
unnmet medi cal need to prevent or mnimze nyocardial ischemc injury,
particularly perioperative nyocardial infarction. Such a therapy is
anticipated to be Iife savi ng and reduce 10 hospitalizations, enhance

quality of life g fh‘flﬁk ﬁ@%cméﬁﬁﬁéq mﬂﬁlﬁoﬂfcﬁvmwrl sk

pati ents. Phar rracol ogl cal cardi oprotection wou reduce the incidence and
progression of myocardial i nfmmon occurring in these
surgi cal  settingpni§ RREAIRGRASIRES tbeéow)um-hyur@ghme‘xcms;ert@pé edugE1Y myocardi al
damage and 15 i ial function in patients with

i scheni ¢ heaF‘P'b{{gﬁé‘Qﬁggmg ﬁde'HﬁtPgt%ﬁ't’ﬁwdﬁh'%u? d al so decrease the incidence
of cardi ag nor bi dvyycardialdscivemnicanjury canl oecur & onp-petientiasawell agf iar ct i on and

dysfuncti on Iggro%ﬁitartﬁengét in tanﬁ'é“ea&?%@d o&ﬁ&ﬁlfaﬁud%@@eﬁﬁ years, exercise

I nt ol erant, sease, di a Cgcertenm on) that
requi re non- owpckrdiel leﬁartgem 9FCOBQGSFMéhﬁ@tW&‘FTPsﬁ{‘®’F iy ansyrwRatinacical Bred; he

myocardi al i gy H@Verﬁbﬁﬁfﬁﬁﬁ@e ﬁl Bt?arrdlal'lsiﬁbﬂmlﬁu@nﬁhrf ey pesdpRrative not fully
understood. A variety of publications haye f guani di ne

sclo
derivatives &E}‘°°"Ef§'é\"marq"8? §LﬁB agherapy 3 At ?Iedft&beiéaﬁ%pg a"ir‘? hnias. A
recent puybli abgﬁkamh@iy‘, eftinke qadlityoot lifeROd/rddR28 b0&AD Begith lthiesdostd cliighD 25
99/ 43663 on Selgt qug 2, 1999, the disclosure of which is hereby

I ncor por at ed Ry P erence, discloses a variety of NHE-1 inhibitors
i ncl uding [5-cycl Bpamwb!oglcal cardioprotection would reduce the incidence and

(qui noli n- 5- g JSE- 936'? efdlé\ u?férrcmrld]@Qﬁﬂ&ﬂh%surﬂ_ﬁbﬁnmgsﬁ@dapn further
states that erre di at el Y recedi n conmpound are the
nmono- or di- sﬁ@ﬁgﬂ @F@@éﬁ“ﬁ’%’w '@quﬂ@ﬂ/fSFﬁj’Y‘F’G%yB %%B'IanE’EF Adpubl i shed on

June 25, 15998mgrotifg 9§§%chbmic(n$y¢bﬁrﬂiat fuhéiidnfin patienss Wit istHlemic heart
het eroaryl )] guani di ne. co

"ot bi tor s ofISRESS ERCISRARRGL A 268 AedRttes PoBFTE ISR SITERY vo

01130759 PCT/=hBarality G0e to myocardial infarction and dysfunction in patients “at risk” (such
. as greater than 65 years, exercise intolerant, coronary artery disease, diabetes
mellitus, hypertension) 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, arrhythmias.
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, discloses a variety of NHE-1 inhibitors including [S-cyclopropyl-1-
(quinolin-5-yl)-1H-pyrazole-4-carbonyljguanidine. The publication further states
that "preferred salts of the immediately preceding compound are the mono- or di-
mesylate salts.”
30 PCT/JP97/04650 application published on June 25, 1998 discloses N-
[(substituted five-membered heteroaryl)lguanidine compounds which are disclosed
to be useful as inhibitors of Na*/H* exchange and consequently effective for the



-2 treatnment of various diseases such as hypertension, arrhythm a, angina
pectoris, womaessdi al infarct, arteriosclerosis,.and conptinsasmiases of
di abetes. Thus, there is clearly a ne2d and a continuing search in this
field of art for conpounds for the treatnent of perioperative nyocardi al
i schem a and, 5 accordingly, new crystal forms of such conmpounds. SUMVARY
OF THE I NVENTION This invention is directed to a _crystal of Formula | O
NH2 N~ NeatmentigioEges disaases suchashypariepsipy, arhyBmis, giging pedtoriss naned as
N-(5- cyc: QRyoeadlat hfana.i A"r%lﬂbgueraas,ana bohﬁﬁcﬁﬁt{n@bﬂhiﬁpéie&?r bonyl ) - ggani di ne,
nmononesyl ate salt.  Anot her aspect of_thi.s .invention.i ifected to an
anhydrous cryst'gys: tege mcfﬁarIY ﬁé‘ef;‘%?'ﬁ[ﬁ confinying f?arﬁh'&r&ﬂ%ﬁe'ggfjﬁ{(’r of this
i nvent i on dompdimdsddrette treataentaof pythperative mysdasdialfisshemia andf t he Fornula | salt
havi ng &t he X-t ' [ j Table 111 bel ow. 15 Another

5 of %CF” rd@iglx,\%g&{ Jrgsﬁl.lf%a% §M¢dgﬂ@o%s.

aspect S ronis directe 0 an anhydrous crystal formA of the
Formula | salt having the W&Mﬁﬂﬂ@é on pattern as shown in
Figure 1. AnOHARIn@ARAGE didctddtb djaveBfFaulag di rected to an anhydrous
crystal formD of the Formula | salt having the X-ray diffraction
d-spacing of Table 11 bel ow. 20 Arbot her aspect of this invention is
directed to an anhydrous crystal fjprm D & the Formula | salt having the
X-ray powder diffraction pattern shown in Figure 2. WD 01/30759
PCT/ 1 BOO' 01460 -3 Anot her aspec ths.dnvention is directed to a
hem hydrate crystal formo e Fornil a | 'NHt preferably having the X-ray
diffraction d-spacing of #bl e\ V Dbel oweH;20gpt her aspect of this invention
is directed to a hem hydrHQ cr al form of

N

Alternatively, the above salt is named as N-(5-cyclopropyl-1-quinolin-
10  5-yl-tH-pyrazole-4-carbonyl)-guanidine, monomesylate salt.
Another aspect of this invention is directed to an anhydrous crystal
form of the Formula | salt.
Another aspect of this invention is directed to an anhydrous crystal form A
of the Formula | salt having the X-ray diffraction d-spacing of Table Il below.
15 Another aspect of this invention is directed to an anhydrous crystal form A
of the Formula | salt having the X-ray powder diffraction pattern as shown in Figure
1.
Another aspect of this invention is directed to an anhydrous crystal form D
of the Formula | salt having the X-ray diffraction d-spacing of Table |l below.
20 Another aspect of this invention is directed to an anhydrous crystal form D
of the Formula | salt having the X-ray powder diffraction pattern as shown in Figure
2.



5 the Formula | salt having the X-ray powder diffraction pattern as shown
in Figure 3yoelBerssre text herein, including the foll ow ng PET/IRO001460

phar maceuti cal compositions, comnbinations and kits, reference is nade to a
‘crystal of Formula I. Wile it is understood that-if the crystal is in
solution, the crystal formis not present (in contrast to e.g., adry

t abl et for mul ati on), the foll ow ng nethods, pharmaceutical 10 conpositions,
combi nat i ons and Rhotberaaspedtiof tirdaention isirectae taa hemiRydiats crystabfarm ot i on

resul ting fr 1% bkerkly HavindAfE X0 biffradien 8-3pcing ofSTabletivon nmade
fromthe crys #R—.ﬁ ?\‘cﬁéﬁg t33'1'5plcractm%?ﬁ;‘th| s§| nvention is a nethod of treating
a mammal (e. @elow human) having a di sease or condition nediated by NHE-1 by

adni n: steri ngha kﬁoﬁw?%s&@&% tHisihbentioh fse?@ct‘ed t@a bemihydrbtearysta ral ObL

Formula Ito the_nmamm ect .o ed to a

met hod of Sr edbRFofUa 'ss:?lﬁ@a"'%ﬁﬁd@a?@‘dderdﬁr ts°n ? %ﬁ%h%ﬂ?\}é@ggﬂﬁ{uﬁght i ssue

damage, inducing i theuext peringincluding therfoliuning mgthbd%mhiifm,ﬂﬁeliﬁca' conpri sing

adm nistering to a.mam e r: ) mged of such
g‘ﬁB’P& ‘gcms .Il?ugaﬁ % ifs PSP réndd |sg|?3$§> &R of FB

treatnent a t &2 I've ano stal of Fornula I.
Preferred i soNbik ltnstunémw m@thequrta}mnavlmfbthea‘éysé?'{ﬁ%d%“ PEESRAbrei n the

| schem ¢ tiSSyedhGad gga% dryb(aﬁief‘iorﬁluléﬂﬁfn) the fMéng tnéfiads, %ﬁﬂnéﬁbﬂﬂl@t al
nmuscl e, sple pancre nerve, I nal u

e,
vascul at utle, eempositiens; Ferabinations aad K r?'%@ffé‘@?‘gtq '9854 e @F{hg o schem c tissue
i s cardiac tigshfatiod Fedulting FroRsues cabtal/(efy. eddenimistelringat .\ Iselutiorysade s ar e
adm nistered to prevent perioperative myocardial ischemc injury.
Preferably, t @Ffﬂ % of this invention are adni ni stered
prophyl acti cal | y. Anbtrer aspeictofitius thwentige isamnethod of treating agnammali{e.g-.

transplantatign, gl thlé\ﬁl:iﬁ 5 9:s&£§% or%@%i&n%e&ﬁ@d PANHEN by a%%rﬁ’it&ir@r@m y, the

crystals of this nve m ni stered _prior to, urlng and/ or

shortly atd ertheraneufically @@P@@rﬁm‘wm Herresta af 5?5'"%‘!%@%#3‘? mIMMBhe aspect of
this invention a g db%eabs&fct &Qﬁlg‘iﬂvantionll§dlfvéf§dﬂb aineetiesd df eeduking tisdd® 01/ 30759

Formul a | _or yS¥ase (64 suepatiely ovegics bpE daaes yired Sibtprdiathl 570" °
. ng/ kg/ day  of regulfiey fioth &schemiarcpmpasing adhinistesng tespoemmaf (etdhiasfemaleeit i on i s
di rected to a hr?J(r)ndan?m neg&i HFAJ&H treatment a therapeutically effective amount of a
20 crystal of Formula [.
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 it is especially preferred that the crystals are administered to prevent
perioperative myocardial ischemic injury.
Preferably, the crystals of this invention are administered prophylactically.
The ischemic damage may occur during organ transplantation either to the
organ or the patient.
30 Preferably, the crystals of this invention are administered prior to, during
and/or shortly after, cardiac surgery or non-cardiac surgery.
in one aspect of this invention a crystal of Formula | is administered locally.



5 nyocardi al tissue damage (e.g., substantially preventing tissue danmage,
i nduci ng Wo eRees9prot ection) during surgery (e.g., cor onpCyIBIAREY bypass
grafting (CABG) surgeries, vascul ar surgeries, percut aneous transl um nal
coronary angi opl asty (PTCA) organ transpl antation, or other non-cardiac
surgeries) conprising admnistering to a mamal (e. g., a female or male
human) a therapeutically 10 effective ampunt of a crystal of Formula 1.
Anot her aspect %Pfefweg‘%ﬁ%@d? peatt P D03 itq EQG regrke/davofiphaimulad erysialiuci ng

nyocar di al Af eSfeéRIfBraReRd dBsdeis S8HE0 BMtd 51 My/kBASY 67H Fdtuld ISSue damage,
I nducing tissue protection) in patients presenting wth ongoing cardi ac

(acute cor BHtAls- syndrones, e.g. nyocardial infarction or unstable angina)
or cerebral |smmnﬁera§ﬁeoeufahtmv(am:og is disectedite p nethgdrof sadugingd i ni stering to a

el §2; Syoco SFRIosteol Rl 5, AR B ARRAIRLIL S, RIS | Ve amoun

of a cr orrru er as " directed to
a chronic muhowtwlom)étﬂlum ﬁggemgapm@ary artery ampaaag@g*eg((@AgG) substantially

preventi ngsarbér%gevééau%%rgén@é %mneesasi%enuﬂmt @o%da%ng‘ldbl%typat ient wth
di agnosed coronary heart di sease (e.g., previous ocardi'al infarction

or unst abl @Tﬁ'ﬁéjlq{%n trnsplaptatian. er othey @pgag{lacfﬁuwrﬁ?q)ﬂmp@ﬁmg nyocar di al
infarcti onadrﬁn@tenn@ﬂfa ﬁtaﬁﬁnaﬂ@ﬁb lavemale drddate Kuntdh) batdrapentiéaly coronary heart

dlseas |S|n@fg{n tlertnrgﬂioanam’ral (e.g., a fenmale or male

human) ive ATPYE 81 SYRPIRLEPTHE Y vount of a crystal of Formula I.

Anot her aspect Afotiteniaspechufdis inventiop isidirested dela retfwd wbtedodngf preventing 25

| scher ¢ JRqRacy4 Bl dirie (5. gdvs%f.@y%&%ntﬁg%;ue%amgbqndtgc @ mammel in
t a fecCti nt o

need of such treatnen erapeuti ca ve ano zg crystal of
For mul a | . tissH® Preéaction) iz patiepts nr?ﬁesﬂngriw@rﬂme'ﬁg FYdigF fasute9rangna et hod f or

treating %amnwéasguhwcamaﬁmamn%mmé a@gmrarlae@b@isa@rﬁ.@ a manmal
(e.q. er apeut ctive anmount of a

|
cryst af gof e¥es 1ga sfrokeAﬁSTRrésgngaascﬁﬁrﬁte%qgtPﬁl aT’H%’Zﬁ?]'aﬁem egiFaied to a
met hod forhmmaﬁlalthgapamtﬂyeﬁmtlwamemmo&anwstaboﬂﬁgrradhrl nistering to a mamal
e.g., a fenmal e nt of a
((:rygt al of Forrm aé{?’QL% ﬁ%%S‘gml& 'I%%%g}%f%g% e rﬁgtgme%r a lSect of this
i nvent i on M¥oq@rdialdiseie 4361333(1%9 hﬂ@sFﬁ?a’WP@dF"twg tmﬂ‘?ﬁ’éf’?éﬁéi‘%‘"@onpm sing
admi ni st er figage bme%nmrwabat(eat ﬂlth dl@grfogémbd?orﬁrry RetrtQiseBsETRYY., prediblRf apeutical |y

effect 56/ € r?\ggcuar(}lai mfarctlon (}I/’ ungtable angma) or pé%ents who are at high risk for
myocardial infarction (e.g., age > 65 and two or more risk factors for coronary heart
disease) comprising administering to a mammail (e.g., a female or male human) a
therapeutically effective amount of a crystal of Formulal.
Another aspect of this invention is directed to a method of preventing
25 ischemic damage comprising the chronic oral administration to a mammal in
need of such treatment a therapeutically effective amount of a crystal of
Formula I
Another aspect of this invention is directed to a method for treating
cardiovascular diseases comprising administering to a mammal {(e.g., a female or
30 male human) a therapeutically effective amount of a crystal of Formuia |.
Another aspect of this invention is directed to a method for treating
arterioscierosis comprising administering to a mammail (e.g., a female or male
human) a therapeutically effective amount of a crystal of Formula I.



Anot her aspect of this invention is directed to a nmethod for treating 5

arrhythm a GRygilhsbNg adm nistering to a mammal (e.g., a fegpEoRisciRl €
human) a therapeutically effective amout of a crystal of Formula 1.

Anot her aspect of this invention is directed to a method for treating
angina pectoris conprising adnmnistering to a mammal (e.g., a fenmale or
mal e human) a therapeutically effective amount of a crystal of Formula I.
10 Anot her aspectArthérhspect oftaistinventianss direéatext toch rhethad foetrbatohgf or t reati ng

cardiac hyp rtro h ris Sied-» a fenale
or male huma 'pﬁ' e?og'gg's'{'gcgﬁf"%g%%%%ﬁ/ée"ngnggﬁf 0 cré;'s{ al of Formul a
| . Anot her ahquaﬂ) adherapeically\effiective @mioynif acaryséal of BOTH'Ulﬂa't hod for treating
renal diseases ﬁé %Ea&t ijlﬂ]sr?ﬁvghﬁdﬂ lgglré&ed?tomd f'o?trgatmga femal e or

I ca

mal e human) a 1 er apeut fective anount of a cr stal of Fornmul a
1. Anot he? aarp@éhmlafcomnrwsns ?FVE‘H‘F egpg tos2 BRMER (:p-¢ 3 feNARHBRIE MYPaR)Rat i ng

di abetic cofrldpeatid éffébwaﬂémsuﬁﬁafaa&wamtpefmmglto a manmual (e.g., a

f I I h t t ffect tal of
b R T DN AT R
treati ng 20 pecérizmsipeising afintstenng ddamanstat (e.g.ga feanale oematelhuhen)ga, a fenal e
or mal e humamer tuﬁ%&ﬁgf%?eecﬂxtré &% rxop;&,gg%wfgoﬁﬁggpt of a crystal of Formula

| . Anot her aspe I nvention | I rec o a nmethod for treating
di seases100f cel | Apatigriaspech of his invention is disertetiiviainethed for featingLardiatmal (e. g.

a female or H?de@troptw%ambr.s?ngtMﬁ%Hﬁg o rhumﬁuaf@c‘gt | MEmAEY HaldhurfaryT St al  of
Formula |. 25 Anot her as n is directed to a nethod for

treating caﬁé@ﬂ%’“%ﬂ'%@gﬁ'geﬁ‘}ﬂﬂfm ?ﬁB{StQH r?PE?'Elll ng to a mmal (e.g., a
femal e or mal e hanathgr aapédy ef thisdnuentia ik diredtédtota methediou treating renatr yst al  of

Formila 1. AMBLUGK RRRRSH, Simihiichod (UORLRAN o5 I £REIRSH ride RuliEh 100 01

treating fibro (e.g., a
f emal e o113 nakherapentindlly affectice ametrrapémcwatauqffow%btuve am)unt of a crystal

of Formula I. Anomﬁﬁeraasﬁé‘&bfmfs ibehfforl 18 YREd LB drﬁetﬂbmﬁrs&mbq.a%eﬁeet hod for
treati ng gI onerul ar ne rosclerosis co risi n adm nisterin to a nmamml

(e.g., a ferrﬁP'BP"CBW'ﬁé’PE'pHﬂ‘Pﬁa?Hm'ﬁ'SFH@Q il 6959 A ierals g an unt of a
cryst al of Faumh)aa theralpétddily3eiéotve RMbuhtsT @/ dybeh Of Formulaniot her aspect of this

e o 3 RS T B SRR TR VB O o=

20 restenosis comprising administering to a mammal {e.g., a female or male human) a
therapeutically effective amount of a crystal of Formuia I.

Another aspect of this invention is directed to a method for treating diseases
of cell proliferation comprising administering to a mammat (e.g., a female or male
human) a therapeutically effective amount of a crystal of Formula I.

25 Anocther aspect of this invention is directed to 2 method for treating
cancerous diseases comprising administering to a mammal (e.g., a female or male
human) a therapeutically effective amount of a crystal of Formula L.

Angother aspect of this invention is directed to a method for treating fibrotic
diseases comprising administering to a mammal {e.g., a female or male human) a

30 therapeutically effective amount of a crystal of Formula 1.

Another aspect of this invention is directed to a method for treating
glomerular nephrosclerosis comprising administering to a mammal (e.g., a female
or male human) a therapeutically effective amount of a crystal of Formula 1.



femal e or mal e hunman) a therapeutically effective anmount of a crystal of
Formul a 1.wémesdrsy aspect of this invention is directed tperapdiRidsed f or
treating 5 pulnonary fibrosis conprisigg adnm nistering to a marmmal (e.g., a
female or male human) a therapeutically effective anbunt of a crystal of
Forrmula |I. Another aspect of this invention is directed to a nmethod for
treating cerebro ischemc disorders conprising admnistering to a mammal
(e.g., .a femal eAoethergispect p{thigrivestionte disgrted to @anethodfor teatingoraganpunt of a

crystal of hf;sgd?wn%slm hygerAsiid @mpRSiRG GmMisteriRy fo 4 MARE Ry i § directed to a
met hod for ireati n% néocardl al stunni ng@lc%u sing admnistering to a
manmal ; (e fgale g maiRk@aR) 2 harageuticalyslipctye abRf @aresta! P Frmulad i ve amount
of a ﬁrys;al of AEaﬁmdspedtofMSWQfaﬁodrasfﬁmeqﬁ atrﬁétﬁo_df_ﬁﬂﬁé‘&tihgg is directed to
a nethod for treating. ocardi al. dysfunction conprising adnministering to a
mamalFe. geimonan shitds HRAGAS svin kTR RS HEPREPER. AR Mt ot v
anount of auman)st mbrapéutﬁdlyraffeet?vé.anmmmemrﬁtabeicﬁormﬁlaﬂ.hi s invention is
directed to a ”thucnﬁg'a%g'{ﬁtBftﬁ@%\)%&bﬁ?ﬁ@%ﬁ&%@%%ﬂ%d ﬂh?é‘a% &Eer%ﬁ#&p“ sing

adm nistering to a na (e.g., a female or numfe human)™a therapeutically
ef fective isshemic disprdarsceonprising administaring tp 3 mammst (et alsmaletorgrale his
ihnvention hamdﬁ)rﬁﬁ,&.esedteangm&rﬂg@n{oaﬁtc{fa%ﬂ;sian&nre?a 1. 20 hyp]gertrf)phl es olr
yper pl.asi as conprjsin ni.stering.to ma e.g.,. a female or male
hunan) 1§ t her apggﬁtﬂ"%'ﬁg?f?g%ﬁd‘fwt@"d%ﬂ{ﬁﬁe%d? ag"r%%?sf?‘é 3P0 Formul a 1. This

I nventi on ngoedraiol stinningtcethptisingédminiaizeny focarharcmele i, ta fomalewdnhale conpri se a
t her apeuti 42 Qf mula I and a

phar maceut ﬁg‘é][’%{) aq&%%g%)‘{t'g%‘y%?g%{&%ia@ro u v?gh%é%%‘ %fﬁJQHF @éé’nt . 25 This invention
is al so direct eéanbef FRRsch kBl inveatondydirstadite 8 methasifor trrating educt i on of
ticfSSUte_ danagscarrfaaw sfuRglioh lcOmpbrishig m'iﬁst}éﬁﬂgfllb aGﬁHd m-h_élﬁ(e.ggaféxh?éépfrt ically

ef fecti,ye amunt o crystal of Formula,l, an armaceutical ly

accept égl e"g%rwﬁnlﬂ", a@ﬁtﬁ‘%f‘@" eff&q‘:ﬁ[?e?{??”%fta ?a'ﬁ’gP" ‘st of this

i nvention are cAmdtheratpexhef thik irventionds difected to 8 thelfadiforl teeatingand ot her
conpounds ' ; 1S, | jon is
directed tgéf E@?%’%@Bfﬂ%%g %/&er?%%@?_ %\9@‘"@%9%2%@” &%%P%%egﬁéaﬁ{%gc al

conposi t i oMalediwpang a fhgrapeticplly effective gragunt pfa ¢ryséal @f Bormulr ldi ovascul ar agent

and for the useagdthetaSpecRomfiBVEhtionWdifetedtdS nieBibdFér ALY ordéh 01130759

PCT1I B 01060 -7 tissue, danage r_esulc}l,ng fromtissue ischema in mammal s
(e.g. fu ygertrorpmeé of yperplasias comprising administering to a mammal (e.g., a

female or male human) a therapeutically effective amount of a crystal of Formula 1.

This invention is also directed to pharmaceutical compositions which
comprise a therapeutically effective amount of a crystal of Formula | and a
pharmaceutically acceptable carrier, vehicle or diluent.

25 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 diluent.

Yet another aspect of this invention are combinations of a crystal of
30 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 Formuia | and a
cardiovascular agent and for the use of such a composition for the reduction of



femal e). Anot her aspect of this invention is a nethod of reducing tissue
damage (e.woo1@ustantially preventing tissue damage, i ndyeiragooioissue
protection) 5 resulting fromor which could result fromischem a conprising
adm nistering to a mamual (e.g., a fenale or male human) a. a crystal of
Formula |I; and b. a cardiovascul ar agent wherein the anounts of the first
and second conpounds result in a therapeutic 10 effect. Another aspect of
t hi s i nvent itissue damage tesultingfrors tissye ischewmiacin yeamnaly fe.g-ohuynans. malgrd a

phar maceut i c%h_jaye acceptable carrier, vehicle or diluent in a first unit
dosage form Db. 31 cardi ovascul ar agent and a pharmaceutically acceptable
carrier, 15 vehiAnahesaspgrat gidhe "P"ﬁ“%P"s'ééd‘i‘ﬁih‘iﬁqft'e%g‘aé'éswagﬁnd C. means
for contai ni gy sibdtahiidl§ preveflingtisQRtiiagRdhagssub ploicoryhe  armount s of
the first_and se,coFd cogg,o n%@ reslk%t in. a the&%p.e.utlg effect. In the above
corbi nat i dn ESHHRL e Ghwhich sAYid IR BAM 1RPRTIACONRYSRY pEMINISITTRBAR Bhl v t he
car di ovascul mamage(d.g., afemald armalx hopbe), ( 3- bl ockers (e.g., acebutolol, 20
at enol ol , bopi ndo] o t s, . i ndol ol , nadol ol , oxprenol, pindolol,

pr opr anol ol , sot 3l %F?’E E@I@hﬁ%é%ﬁnel bl ockers (e.g., am odipine,

ni f edi pi ne, ni sol bli picardiovasculaeaginpi ne, verapanil), potassi um channel

opener s, adeqQsifine BHEHAELRs AR Slcind AFFd.ABL sliPh' thérafieutccaPt opr i 1.

enal apri I&, nitrates (e.g., 1sosorbide dinitrate, isosorbid
5- mononi 19 at ffe| yceryl trinitrate), diuretics (e.g., 25
hydr ochl or ot hi azi Agothéradpend s €iR,inviehtice! iaaikidleompsiighegri de) , gl ycosi des (e. g.,

di goxin, met i | di 8% :p%f,al ct:f%irogr{r@? L%&#{ﬁ ?h%&agéutmgllg%ﬁ?ﬁ%b% ggrﬁér | nhi bi tors

(e.g., reopro), a assiu or1de,; ctonidine,
prazosin or eshickeer diwertdn adstpribdosaggfonst s. This invention is al so

directed 10 a phapMBegiiclEdliar Q5N SR & BRartlcERAERAHckdidbic 4fRer S' ng 2

therapeutically effective anoun a conposition conprising: a first
conpound 5 savehige pdilugttina saePrdapibhdosaoefyay and of Fornula |; a second
corpound, said segomdafiPentthiRpididfiet 4ldseeafi dosBfRRA®WHERMEN Nhi bi t or ;
and/or opti Ogr%lml.l ts \cIJ\Pthg lés%grz sgeclgn !:Arr%%x)’ngé |4e28!t in a therapeutic effect.
In the above combination compositions, combination methods and Kits,
preferably the cardiovascular agents are, for example, p-blockers {(e.g., acebutolol,

20 atenolol, bopindolol, labetalol, mepindolol, nadolol, oxprenol, pindolol, propranolol,
sotalol}, calcium channel blockers (e.g., amlodipine, nifedipine, nisoldipine,
nitrendipine, verapamil), potassium channel openers, adenosine, adenosine
agonists, ACE inhibitors (e.g., captopril, enalapril), nitrates (e.g., isosorbide
dinitrate, isosorbide 5-mononitrate, glyceryl trinitrate), diuretics (e.g.,

25  hydrochlorothiazide, indapamide, piretanide, xipamide), glycosides (e.g., digoxin,
metildigoxin), thrombolytics (e.g., tPA), 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

30 composition comprising a therapeutically effective amount of a composition
comprising:

a first compound, said first compound being a crystal of Formula I;
a second compound, said second compound being a glycogen
phosphorylase inhibitor; and/or optionally



-8 a pharmaceutical carrier, vehicle or diluent. Another aspect of this

i nvent i onwooisorset hod of reducing tissue damage (e.g., pePfdodblbr! | Y
preventing tissue danage, inducing tisgsue protection) resulting fromor
which could result fromischem a conprising adm nistering to a 5 mamal
(e.g., afemale or male human) a. a first conpound, said first conpound
being a crystal of Fornmula 1; and b. a second conpound, said second
conpound bei ng a phaynaseuisal qarriss.plebiclel andiuenhhi bi t or, 10 wherein the anounts

of the first anﬁn&ﬁmge&%mwmnaﬁwﬁ.ethah@n&&lﬁﬁ@rﬁ@sﬁé Jﬁma?;%f ect. Another
aspect of this invention is a kit conprising: a. a cryst Formula | and

a phar maced®-Be gsianiallyareventing tissve g%rpage {nepGing tissye P'E?Fqcﬂ%"ﬁt inafirst unit

dosage f or Resuking fromPor@inkHeaia résf SR sHemiEcdniphisiih b@Minkisling to a
phar mac%ut i cal I%(acce tahle carrier, vehicle or diluent in a second unit

dosage Por MAYAE (@3- ALARe PoPaEMEPhi ng said first and second dosage forns
wherei n the amaustfisst odmphumdf saidsfirstaduthpeeabbshgcoopstaind Fomasall;t in a

t her apeuti n ffect. In the above conbi nati on conpositions, conbination

nmet hods an its 20 preferred gl ycogen phosphoryl ase |nh|b|tors are

5- chl or o- 1H-i nd8i @sgeangdicamRunce Saig second sSPPEUrRPeing araiepgen

di met hyl carhasphstytase inlhibiter, 2- phenyl - et hyl | - am de 5,6-dichloro-1

H i ndol e- 2- b I R d met hoxy- .
et hy | - Gar BEREI 6 AERHGHE I 50 JFE A <ol P TERN e oo gEn g Horpesige 1
H- i ndol e- 2-etfagtboxyl i c aC| d {(1 S-[(R)-hydroxy- (rret hoxy- et hyl -

gglr 3a2n()>1ll )S) m(e'z h¥\k+]th§aggga%k f'shﬁ%e'n}nor?@aiﬁ comﬁns‘ﬁ%l oro-1 Hi ndoI e- 2-car boxylic

et hyl ) - met hyl - car B&ﬁﬁSﬁlf_Pfﬁﬂlﬁmh’?llPnQaph@ﬂ‘ﬁFelé*FﬁvlaFC%mﬂbdﬁacamﬁ_rc_hI oro-1
H-i ndol e- Zwﬁata%mlueﬁ:@@f%tﬁﬁ.i'-do%)a éa'ﬁ)\ hydr oxy- (et hyl pyridin-2- 30

yl - carbam)yl) nmet h }y% I-et "}!P;am de 5-chl org-
H i ndol’®- 2- car bBx§18 °9§6'|R§'°§ hprydgsein t°h§/l§1r%5’ﬂ?"[‘ﬁ‘i?ﬂ’ﬂiﬁ"y geceriable; din

2-yl - et hyl )cagtier, vakwely bt diveistiy b seébngluain ybsage fgtin) amimi de, 5-chl oro-1
H i ndol e- 2- car boxyleb g @F bdhditidg sdia HENZH seb&id dol¥SH B8NS Widrén the
amounts of the first and second compounds result in a thefapeutic 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-ethyl]-amide,
5,6-dichloro-1H-indole-2-carboxylic acid {(1S)-[(R)-hydroxy-(methoxy-
methyl-carbamoyl)-methyl]-2-phenyi-ethyl}-amide,
25 S-chloro-1H-indole-2-carboxylic acid {(1S)-[(R)-hydroxy-(methoxy-methyi-
carbamoyl)-methyl]-2-phenyl-ethyl}-amide,
5-chloro-1H-indole~2-carboxylic acid ((1S)-{(R)-hydroxy-[(2-hydroxy-
ethyl)-methyl-carbamoyl]-methyl}-2-phenyl-ethyl)-amide,
5-chloro-1H-indole-2-carboxylic acid {(18)-[(R)-hydroxy-(methyl-pyridin-2-
30 yl-carbamoyl)-methyl}-2-phenyl-ethyl}-amide
5-chloro-1H-indole-2-carboxylic acid ((1S)-{(R)-hydroxy-{methyl-(2-
pyridin-2-yl-ethyl)-carbamoyl]-methyl}-2-phenyl-ethyl)-amide,
§-chloro-1H-indole-2-carboxylic acid [(1S)-benzyl-(2R)-hydroxy-3-(4-
methyl-piperazin-1-yl)-3-oxo-propyl}-amide hydrochloride,



met hyl - pi perazi n-1-yl) - 3-oxo-propyl ]-am de hydrochl ori de, WO 01/ 30759

PCT/ JB0O0/ 014130789 5- chl oro-1 H-i ndol e- 2- car boxyl i c aci d [ @e&raBoo/oi46o

S) - benzyl - (2R) - hydr oxy- 3- (3- hydroxy-azed.i di n- 1-yl ) - 3- oxo- propyl ] -am de,
5-chloro-1 Hindol e-2-carboxylic acid ((1 S)-benzyl-(2R)-hydroxy- 3-

| soxazol i di n-2-yi - 3-o0xo0-propyl)-am de, 5 5-chloro-1 Hindol e-2-carboxylic
acid ((1 S)-benzyl-(2R) -hydroxy-3- [1, 2] oxazi nan 2-yl-3-o0xo0-propyl)-am de,
5-chl oro-1 H-i ndoj-ehl@octi-indolg-Rtcartanylis Feldll(1S)-bbeayr (PRIMEMpxYFd8-oxy- 3- (( 3S) -

hyd -3 d
5ycLIO)c())r/op)1/rl—|t|¥1ddg{y %ﬂ%{'ﬁ ﬁﬁﬁ%ﬁé@ﬂﬁ' @g genzyl SuBS 4S) - di hydr oxy 10
pyrrolidin-1-yl)- qmmhwmwyzmlmm&]&m%@% Hioxy-8= 1
H i ndol e- 2- cgg;g%yd,ﬁ g_yﬁgJogo {,,Q,F, I)ngtagnzyl (3R 4S) - di hydr oxy- pyrrolidin-1
-yl)-(2R) - hy roxy- 3- OX % ﬁih l@% oIe 2- carboxylic
acid ((1S}-benzyl S-EHIRP: H‘E "E? "I’ﬁﬂ' i )A’eﬁm' SWIOKERY I ) - ami de, 15
5-chl oro- 1|‘|'[1f’2|i156*&m3n42@ll-b@ky-brdpymgmhe[(1S) benzyl - 2- (3- hydr oxyi ni nlo- |
lidin-1 am de oxylic aci
3 (ol s34 d hycr SRpeolfAUPP ARl el et AR MBS B ) o
H- i ndol e- 2- c hydrosyypyrmolidin ¢1){32exp(BRy}8mide. hy dr oxy- pyrrol i di n-1- 20
yl')-2-oxo-ethyl] - g@gﬁﬁ#.nﬁ&w&réoxlﬁe{agﬂkﬁsﬂew Bes%! 4s5- aifybibxg-( 1

S) - benzyl - 2-(ci s- roxy- pyrfo - 2-0x0- et hyl | -am de,
5- chl or 018 H PHEHRIHI: 12¥'1:@|'%'6X°}}'P’ch3‘86‘?'5’°f’ﬁ ?"T'df'u-dl oxo-t hi azol i di n- 3-yi ) - 2- oxo-

ethyl]-amde, 25 énﬁlb+wfmmaolbkzmkdx9ho2ao€cq(ts)>byshzycsqmd43) -dihydroxy-
(2-oxo0-2-thiazolj chl or o- 1H i ndol e- 2- car boxylic

acid [(L1 S)- Pl ?ﬁ@&%ﬁs’?’&z& f’&"ﬁ'ﬁﬁﬁb@‘de

pi peri di n- 1-yl ) - 25-okioroetHivindple 2rdantmxyls-azid (13)-benky-{2R)dlydroRy-8ar boxyl i ¢ aci d
S-chi or o144 MRS SELHERRE=ael 15" o {1k oxo: P (hi ol i -
5-chloro-1 H-mdole~2-carboxyhc acid [(1S)- benzyl-2-( -hydroxyimino-
pyrrolidin-1-yl)-2-oxo-ethyl}-amide,
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)-dihydroxy-pyrrolidin-1-
20  yl)-2-oxo-ethyl}-amide,
5-chloro-1H-indole-2-carboxylic acid [(1S)-benzyl-2-(cis-3,4-dihydroxy-
pyrrolidin-1-yl)-2-oxo-ethyl]-amide,
5-chloro-1H-indole-2-carboxylic acid [2-(1,1-dioxo-thiazolidin-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 [(1S)-(4-fluoro-benzyl)-2-(4-hydroxy-
piperidin-1-yl)-2-oxo-ethyi}-amide,
5-chloro-1H-indole-2-carboxylic acid [(1S)-benzyl-2-((3RS)-hydroxy-
30 piperidin-1-yl)-2-oxo-ethyl}-amide,
5-chloro-1H-indole-2-carboxylic acid [2-0x0-2-((1RS)-oxo-1-thiazolidin-3-
yl)-ethyl}-amide,
5-chloro-1H-indole-2-carboxylic acid [(1S)-(2-fluoro-benzyl)-2-(4-hydroxy-
piperidin-1-yl)-2-oxo-ethyl}-amide,



yl)-ethyl]-am de, 5-chloro-1 Hindol e-2-carboxylic acid [(1

S)-(2-fl uwooniBersgyl ) - 2- (4- hydr oxy- pi peridin-1-yl) - 2- oxoecatniyddisam de, WO
01/ 30759 PCT/1B00/ 01460 -10 5-chl or o~fo-H i ndol e- 2-carboxylic acid [ (I

S) - benzyl -2- ((3S, 4S) -di hydroxy- pyrrolidin-1-yi)-2-oxo-ethyl]-am de,
5-chloro-1 Hindol e-2-carboxylic acid [(1

S) - benzyl -2-(3-h xy-azetidin-|- yl)-2-oxo-ethy IJﬁ(am de, 5 5-chloro-1
H- i ndol e- 2- car bc&‘iﬂ'qf@%idi‘@'ﬁt %‘Eafgyva@ﬁfz?[(@)-i(e@zﬂﬁ ﬁ)rﬁlmmxy-

azeti din- 1-,39"))"@,1 @)992%,@;&%]%,&9 and -chloro-1 Hindol e- 2 carboxylic acid
[(1 S)-benzyl - g_dro'é%ﬂm no- 0x0-eth -am de. This

er|
i nvention is al ssocrﬂﬂr agrietrie-¢ C%{bﬂ’ gﬂ%“?%’%’@d yroKy-gf '?L ~lconposi tion
conpri si ng y-2-be-ethgldrhidel | y ef fecti ve amount of a composition conprising:
a first conmpoun ' . _of. Formula |; a
second céc:)rrpoundcé Chic’?é’q?'é'l& ?\edz %%’%’?ch gc'%gllér}goﬁzﬁ @Eé‘g"m"%'alﬁ‘& ase | nhi bitor;
and/ or opt i apetdin-}-y)2-exopilamilramideianccal carrier, vehicle or diluent. Another
aspect of this iggnbhAGndofe-&caBb d@@@a&é [(‘i@%kﬁ-@ iydhsyidagRoe  (e.g.,
substantially preventing tissue i nducing tiSsue protection)
resul ting f?‘Eﬁf‘F@r1‘W1?‘@ﬁ°'€'i9M'i‘am|d§sul t fromischenia conprising adm nistering

]'EQ a mamal (eMs,m@nf@ﬂala&o@rremdtedwﬁaﬁéceaﬁbaacorﬁbuianbﬁt cogpound SS' d
Irst c oun a Cr con COfT'pOUI’]
ot o soRbnerRmapo hribukhy Hiframtuell Hadhus emalR o1 RuSHOR aer oi bt ho
amount s of dongrising:st and second conpounds result in a therapeutic 25

effect. Another rASEhpaind Bis ssfuARlAodify folfbia GRTRRASNO: o @ orysta

of Formnula | har maceut | ca accep e‘carrier vehi cl e or dil uent
ina first uni t aoF@§%F§’e°°mﬂ°Hi’d Ea'déﬁc%‘F&B@Wf"@cH?H’Ea%‘él‘?%m%“ﬁéFe and a

phar maceut i igiibitoy. sAGRE BHtDABL
15 a pharmaceutical carrier, vehicle or diluent.

Another aspect of this invention is a method of reducing tissue damage
(e.g., substantially preventing tissue damage, inducing tissue protection)
resulting from or which could result from ischemia comprising administering to a
mammal (e.g., a female or male human)
20 a. a first compound, said first compound being a crystai of Formuia {;
and '
b. asecond compound, said second compound being an aldose .
reductase inhibitor,
wherein the amounts of the first and second compounds result in a therapeutic
25 effect. '
Another aspect of this invention is a kit comprising:
a. a crystal of Formula | and a pharmaceutically acceptable carrier,
vehicle or diluent in a first unit dosage form,
b. an aldose reductase inhibitor and a pharmaceutically acceptable
30 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.



30 carrier, vehicle or diluent in a second unit dosage form and c. neans
for contai niyghiBedsel first and second dosage forns wherein tpegpévmssat S of
the first and second conpounds result inqa therapeutic effect. WO 01/ 30759
PCT/ 1 BOO 01460 -11 In the above conbi nati on conpositions, conbination..

met hods and kits a preferred al dose reductase inhibitor is zopoirestat:

1- pht hal azi neacetic acid, 3,4- dihydro-4-ox0-3-[[5

trifluoronethyl)- mtbeahmlemcammlawr] eompopitipns, caimbivatiamegthédsrandkitapso direct ed
to pharmaceu }e?{”edca%gég%édc WSJ\S z0pdh QU hShtiihid MR L AUNE Wi Cakl

effective a of a C or mu phar maceuti cal | y
accept abl e cédihydrerd-oxgr3- ih%’ﬁtﬂU@Pméﬁ‘di)'BrW“h'?Fﬂ‘ﬂ]“PW@nt ion is also directed

t o pharmaceuti cal g9 iHYestichl i®BSo bifdctdd 8 phéﬁiﬂéﬁﬁﬂo@%@ﬁpo&ntlmﬂamge
resulting fromischem a whi CEV P rise a ft lﬁfl cal |l effectlve anount
of a crysPal COPPIRSHIHPRPRULLR %fegﬁﬁrm‘é‘h? Ty 5“’ BN e carrier,
di | uent or eyRarfizeaiticalljnacceptabie taree dilieatdr exsipient. ended to I ncl ude parti al

prevention or preyen ich woul d
Cesult fromtaki ngﬁlﬁtﬂ gﬁtlon\’}gﬁgpdlr&kéﬁgﬁg%'rr%c@@ﬁcgfc%}%glgs w?ess han 100%
in addition mnmmmfannsuemargagmwmpﬁrewmhw Wh'!EECQThE"SP@r m "damage

resul ting fr %Erép%%g@éiy effeaﬁe smabmeeg cRetafbfFonRlmn and 8 phsfﬁﬁqe&ticanys directly
associated with reduced blood flowto'tissue, for exanple due to a clot or

obstructi'8n @ecaptairicardalsdluent giexsPietinpl y bl ood to the subject tissue and
which result, integhe eénmareduauohomecheaxq@emé patisipedventioh & pedvehiicrs ue,

|rrpa|redt|ss r man ti.S . nctl / necr o S

Al ternativel 9/" g‘ﬁ'@u% 8'38%1’ %?wgﬁﬁlév gé ult @gt:gglﬁah%y 'Bgoqlﬁjaoﬁt itatively
adequat e, t hdrooxtpkjag apbacelo,ng lasap'@oﬂw%om adcﬂlm tpisulsfandinllydotghn per f usi on
medi um nay be feduced, e.g., in hypoxic environnent, such that oxygen
supply to the tissue is |owered, and inpaired tissue perfornance, tissue
dysfunctiln, and/ dhe tarasdamagaresidting feam isehemia’as aranioyed ptein fefRjSto "t reat " or

"t ' eat ment t %Snc?{&ﬁ‘\@ d?@ét@ldéséd”&échkdi&ﬁredgédw}ﬁld?labv&b hégﬁte(fgll' Sampll ¢ ey aCE I tC)h
an alliative tre ar i ca accept abl.e i s mean e
oarror | di I e o Bhpan gt bloo NaRHRE WAL PR oo £ Be AHBIER Pk ¢ he

ot her i ngr edlwhiuhsesﬂlt @ntw aﬁmnmbWerted(bnygeanﬂPspwttto_ded;ret_tssme drapaited tushf'e reci pi ent
t her eof . ga%ﬁgm%% € tidsud QRrAEINERBloP RScrodi€ Akitentitivdif) SinereBbod fliw or2Nd

inert sol ve
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
performance, tissue dysfunction, and/or tissue necrosis ensues.

The term "treating"”, "treat" or "treatment" as used herein includes

25 preventative (e.g., prophylactic) and palliative treatment.

By "pharmaceutically 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.

As used 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



30 refers to a solvent or mxture of solvents which does not interact with
starting wabssorssl s, reagents, i nt ermedi ates or product s pcigyoliRiner Whi ch
adversely affects t he yield of the dagired product. It will be recognized
that the conpound of this invention can exist in radiolabelled form i.e.
t he conpound may contain one or nore atons containing WO 01/ 30759

PCT/ 1 B00/ 01460 -12 an atom c mass or mass nunber different fromthe atomc
mMass or na$e atnmibmass orassawitiber diffeneat fram thatatameic mAassiponass mpsker of hydr ogen,
car bon, ph%?d?.mﬂyquénq mf'uLdeer RQ&‘»oéBQpEJ‘&fQ?bBSed @sabuneph%kbhol&ﬁ 32P, 35S, 18F

and 36ClI, respectiv i S I'gvention,” whi ch contains those
r adi oi sot oyﬂé%ﬂr&rﬁﬂ'ﬂéhbﬁ'ﬁ%@ﬂu‘!ﬁ i Eot §pera’Eﬁ“ Gk FRsPectivelfsAar e within t he

scgpe of t rr.'tblfi’lpblEH(iQ:WlHlspiFiven;i'ISrh twrﬁﬁh%ntainse’raoslf r&‘rbl?ld!diﬁés@adﬂaﬂ&héﬂ i.e., "4C g
radi oi sqt opes .are partjcul ar red for, .their eas reparation an
ol ect abi | FEgoiscioneht patRpe HrePuir b Sfoms B i Ruenush  frbler P4y b

pr epar ed b9Hrmtdkuact&nW@l i.e. Kf@mdibisotbpessare phrtitularty prefetrénbfoathieir e@emefeni ent | y,

such radig %ﬂggg%&%}p&m,ﬂi J)Q,eﬂéoe %gg lf&XmPﬂHdéKaH%pﬁéﬁll); he

pr ocedur es ose erres an es ‘bel ow by

substituti g paenae@onw WetMMQﬂl#r’@N" tohessl skifed indle aré agenveniegtly, guch
non-radi ol aasbibdled SsHaithds arr&rpréméwsﬁ&n@mg odfiva proae@sred\liktiode@ appar ent

fromthe specification and t he inveption. Brief
Descri pPi o f Stch‘\’s'“?i%ﬂﬂ%ﬂ%thfg"?—'f‘@e%e'f"g b‘éls@’ﬁ&ﬂ”g'&q 2F5adiy 2vallaie.y ponder
di Ef ract : Onadisthbeticd reaemiforg ridnartdiblabetted feagaity dr ous |

N- ( 5- cycl opr opy o I ) | ne
otomesel P62y e SO b ivhaddd B b a8lofer A RE I e AR

Hori zont al chithswhiciTdesctibeethe invéetipnees)) FIG 2 is a characteristi c x- ray
powder diffraction pattern shapiibsthiaibn ERhEDratfihd? anhydrous

N- (5-cycl opropyl - 1-qui nolin-5-y ol e-4-carbonyl uanl di ne,
nonomeskl at e safiG- 1S'SEF9§P§F'I"~’It'ﬁé'ra3( Rﬁ@ﬂer gitfyaction %aﬁemrﬂ‘@Wé‘P y'a Fers)

Ho\r/vij zonéI a:c fAPé(rbl'?drouJ MG 5-efsid oyt e-gLiacIN) §-yIFIHpyrakoiess-tdiborgd)yuanitive, stic x-ray
powder diffractio

N-(5-cyclo ocﬁgmes¥ a*g&%'ﬁ's lc"yﬁpagmé %_BLEQ{) mﬁ‘gz'g ensm(gérg%%}r@ﬁm% fj\z’i"rs] i dine, 25
nmononesy| atTavodhéta (degraes))i cal AXI s: Intensity (CPS); Horizontal Axis: Two

theta (degreeskjg RS ALhiihElmER R pddeHirhbion pMENShEMng that Form

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

25 monomesylate salt. (Vertical Axis: Intensity (CPS); Horizontal Axis: Two theta
(degrees))
DETAILED DESCRIPTION OF THE INVENTION
In general the crystals of this invention can be made by processes which

include processes analogous to those known in the chemical 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 illustrated by the following reaction scheme. Other prbcesses are described in
the experimental section.



‘I'n general the crystals of this invention can be. made by processes which

i ncl ude proggsasisanal ogous to those known in the chem cal pciBs/oi46o
particularly in 30 light of the descrijgi on contained herein. Certain
‘processes for the manufacture of the crystals of ‘this invention are
provided as further features of thgchpuention and are illustrated by the
foll owi ng reaction scheme. Qther processes are described in the
experinmental section. WO 01/:30759 PCT/0300/01460 --13 SCHEMEI O 0 N(CH3 )2
LOCH3 H3CO OCH3 Il 1l O 0 NHNH202HCI OCH3 OCH3 N (H3O2NIV NV VI N O
OCl OH N N ~No\NVIigl E - VI )"NCHRO NH2 ON.{2 NNH2 N 1 N NH2
CH3SGBH N N\ N |X (t:if~) NNV -%!30759 PCT/ 1 BOO/ 01460 -14

Accordi ng to Sche Forrmula | L-C ound is conbined with excess
Formula |11 (N, Tocti metHhge arﬂ'ld C4i met hyl acetal ), optionally, in
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the presence of an acid catal yst such as p-toluenesul fonic acid, under neat
5 conditi ov®0180758 t enperature of about 50C to about 110CpEmBosbrssd one to
about five hours, preferably at a terperature of about 70C to about 80C
for about one to about two hours to prepare the Fornula |V conpound. This
reaction can be perforned in ethyl acetate as well. The Forrmula IV
conpound is cyclized with a Formula V conpound in an 10 inert solvent such
as ethanol, preferably in the presence of an am ne base such as

triethyl amine at a tB&RREYDG i rhgmed s fiormple I cOMBBYRA 's cepingd wilsC) for about
1 hour to e&béustFohaué lihedmipouhe, (Nm-amtetrgl arfidendineetivt awélﬁapdldﬁanwnpound Thi s

reaction al so b er.for ineth acet thanol The Formul a
VI pyr azolngx? greﬁwf& ?@8‘&!‘1 ﬁf%l&gﬁurﬁ}é%sep ¥°u ﬁ%‘e%‘g%B'S&"'anﬁ‘ roxide in a
sol vent 5sudondiorset Iaaemperatum/:ﬂrabmntsngc tot abantsl 10rE fm'ehqneloae toaboot preferably
at el evate nper at flu u % & out five
hours to p?’é’ﬁﬁ?'é'st‘h' %Eg’rym?fi rgtzli"(':el abeﬁr?gftgﬁ%”g{ioe rﬁ?h acid is
coupl ed wi tthagmaMthms forprepase fredoona \bEomppupdi Thisokeactioo sph be\g agent A
suitable c tPhEndini ch transforms a 20 carboxylic acid into a
JeRoirhel 361 acets

reactive s orns an am de |inkage on reaction wth an am ne.
The coupl i ng agdhe FREpuIaY @m@&@‘éﬁt"yﬁlﬁ?‘tﬂ'ﬂﬁ Feraua Y rerapeudde@tati on in a

one p0t10prQﬁ@ﬁ&l\)@hﬁéhcmaé%dmathﬁbféﬁblwth% présnEabimarhihg bavel shcmasl guani di ne.
Exenpl ary cou I | n rea

1- ( 3- di et Hg? ,ab?)gqn)pegatgg ﬁ{,f\k&oél} BEGitp APyt refisix (78°C) for about 1 hour
hydr ochl oritd ebdiut ﬁh@hym fzfotm thezrdrmule MDpyrhdRl gompound. This reaction may

di cycl ohexy ol e( HOBT),,

2- et hoxy- 1- A e yeggé’%onyl MQJC%&?%W%%'%N ine (EEDQ, and

di et hyl phosphorwhgfammw mowﬁlp!'drﬂgeﬁgvﬂhp&ase)slmbcasmdiam i nert sol vent,
preferaf y 3hrcidb M 4 Eol@éﬁ't ¥x?cﬂtas%etﬁan5?ém€érﬁénwSté?ﬁblelﬁ@%erat&ggrt o about 50C

for about 1°to about hour s, ﬁresence of excess 30 _guani di ne as
base. Exenpir#ffirbydt 9@)6"!‘%" ieﬁ‘tPF[i’&ge éF‘c%t HP foriagout ang Rewits AR vk,

di met hyl formmtder@afbtﬁhramﬁmmm m xtures thereof. The coupli ng agent
can be an agent ert an activ

i nt er medi at e whi cer'?e’a y, Ioé?qg \}” Fc? c?%eﬁev@% gi‘fa?;\g'f'? fnstPe E'Eeéf)'“’&r? aI | owed
to react vmamtgblanomhhr@agamtaAswtabwcbosplmp agéht imngrieswhickftraneformeaupl i ng agent s

d WO g/ L,B99/x , gl g llinpl SRR M)
and WO & %M%i%%yffid B3/ 4G0specibe whfh kag@it, gﬁ ahitleSh kRS Atr8stBh e thi ony

The coupling agent may be a reagent which effects this condensation in a
one pot process when mixed together with the carboxylic acid and guanidine.
Exemplary coupling reagents are 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

25  hydrochloride-hydroxybenzotriazole (EDC/HOBT),
dicyciohexylcarbodiimide/hydroxybenzotriazole(HOBT), 2-ethoxy-1-ethoxycarbonyl-
1.2-dihydroquinoline (EEDQ), and diethylphosphoryicyanide. The coupling is
performed in an inert solvent, preferably an aprotic solvent at a temperature of
abbut -20°C to about 50°C for about 1 to about 48 hours, in the presencé of excess

30 guanidine as base. Exemplary solvents include acetonitrile, dichloromethane,
dimethylformamide and chioroform or mixtures thereof.

The coupiing agent can be an agent which converts the carboxylic acid to
an activated intermediate which is isolated and/or formed in a first step and allowed
to react with guanidine in a second step. Examples of such coupling agents and



chloride, cyanuric fluoride to forman acid fluoride or an al kyl

chl or of or myyoiess9 as 1sobutyl or isopropenyl chlorof or meCE/1Be0/01460

pr opanephosp on| c anhydride (propanephesphonic acid anhydride, PPA) (wth
‘a tertiary amne base) to forma 5 m xed anhydri de of the carboxylic acid,
or carbonyldiimdazole to forman acylimdazole. If the coupling agent is
oxalyl chloride, it is advantageous to enploy a small anount of

di met hyl f or n@dmied mermediaies ard thishyllchiaride breaxalybehjaside tq fareiheacid

di chi oromet h daefeva{(i%icaf'““@e ltoqgm'r N 2&? |d9for Erhﬁlkﬁf‘ch!ér&&\-hﬁté éen athi s

activated acf I'vVe m Xi ng the internediate
in an approplsmtameostsbnfemnyn@quefgéﬂﬁepr W°P?P°£H°%H9BP' ﬁF‘lyé’f'g base. Appropriate

sol vent/base bt fcCanhi@ide, Pmﬁwltﬁ,atdrmﬁdylaarmmsleme‘prm a
di et hyl f or Wg?n%géﬂﬁgacet oni trnl

m xt yre he presence of
excess guani aixad apkydyge af "thﬁ"QPxVif)E?'ﬁ'p‘?’ i© ’#’8"@‘81@}% %b%lfcnm aE:norrbl nati ons
i ncl ude wat egcyq}ﬁ-mﬁz&é Gif tieigoabirighuglent is bxalyl ohirtide; & is dyeeiggequsdeemeloywi th  a

cosol vent such a r§§g n%yparnrneaml 5%%435[%@“&2%0@& IRhpREcH a base

such 15 as SBGF‘G r OXi In suf i ¢l ent guantlty to
consune t he auemdrordeltﬂme)atb@ataiyaetheefomlen behe agig chlsride. nEieadtyatsA PR agent s

and appropri gl el f6f bOtule rbgf#gy.ﬁ&tvﬁh %dnt&ﬁm@hlﬂn%gﬂfpﬂatkrtemmt o those

skilled in t & Art. of’ can determ ned from't ure. These

iter
and ot hefl0 extngpthar yitie amapRroRSIRS bAses d\PPH°8Fa*e SOVUPARS @5?%’255’91‘? %fea*ter ds are
described in W@r&éﬁﬁ%meﬂﬂe &’Pﬁetmbr&ndnhde E'ac@fbnilﬂlelscdmxtufeh thet€of ifihei ne
Verl ag, 1974, Stuttgar ﬁ 'F% Pri ? (?la .J,D‘RBH/ eSynt hesi s,
Spri nger - VerF"!ng"eEB’é‘F? P?Fxfgﬁlguaa te-AR e @1% e VS OB nt hesi s and
Bi ol ogy (ed. chmbifstams irthde hatdvier e«h:@-be)alcphMMrsa rmn@rq tneee@éwgethar\@ﬂs NY
1979-1983). Ln 2 ,pf fft?«{hra%dd cﬂ@@rﬂ%tm tetr%nfdrgfgfag% Qio¥ade dHdl £bdss sagi | vat ed

with an exce§sc hi"on ori de equi valents) in an
aprotic 48l vea'sod;uumomsmmlqubﬂh@"dwdfqaﬂqe %Qﬂﬁﬂb!a’ﬁ'ﬁ’ tawamwmbe #89about

900C for abolheriels P riicfien. sd 6 veUbubing agbitsiad aipidratedlestion ofa
tenperature o

C tor about oneé] \/@ If;l The rgsult ng Formul a
VIl activat éG'Vﬂ'é? G"Q:WNPPT%‘*’F aAredmAyR i hese skilp H‘n%ﬁFBPGF% § €3 nbi ned with
excess guani GiefReminkd romhholitediranTheds aad vihetiexenilans conditiconusefulfor i nor gani ¢
base (e.g., sodiumh 0 t . a tenperature
of about -20é°‘t"3‘“858‘¥?f’xy26Cc'ﬁ%?reéiﬁgé}ugﬁlne Lc’)%ér?‘\{vgﬂ g%ut Pﬁ&]eaé hours with
warm ng 20 amniirech, Ednpefreime Veraget 974 Stultgart, My Bodansy.Jiriaginlee of he  Formul a
I X conpound. SAQIL30HAR BEHgLRANLYLAEMN 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 VI acid is activated with an excess

25  of thionyl chloride (e.g., 3 to 6 equivalents) in an aprotic solvent 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 Formula VIl activated acid chioride in anhydrous
tetrahydrofuran is combined with excess guanidine hydrochloride and an agueous

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 temperatu're over the last hour to prepare the

Formula IX compound.



The Formula | X conpound is conbined with nethanesul fonic acid in an
aproti c sovoemorsopreferably a m xture of acetone and PCT/IB00/01460

1- et hyl - 2-pyrrolidinone, preferably-sgBout 90%to about 60% acetone, the
remai nder 1-nethyl-2- pyrrolidinone, at a tenperature of about 40C to about
80C for about 10 mnutes 5 to about one hour followed by stirring at a
tenperature of about 20C to about 30C for about 3 hours to about 6 hours,
preferably at a Thefpapde & ecrpgouns isrombinsdayith meghanegifonic asidipars in t he

absence of 4§ r&t&tsow@ﬁ:e @feﬂmwa briddurs of ééé‘ion’éréﬁdrﬁﬁéﬂd{) 12Ldftolidingkeet one for about
6 to about hour s. sal t for tion Q':}_lsnasg)

erformed in
t et rahydr ofRIFf&ﬁ’b'V\ﬁbPHt @rﬁ’?%’ﬁﬂﬁ gesteng: thefpmaig @é%‘%ﬁﬂénol reslurry is
preferred. pgyrolldifonst ﬁrattemgeraﬁireéﬂa"ﬂoat 4070 t6 a6 80°C fboabouh €0 mires descri bed

conpounds,  are also r avai |l abl e, or c ea ed by
those sid | I'8@bpy °L"ﬁ§°'é"rfaﬁi°“i?§|bM§t"EB?19te?ﬁeWﬁ “’ﬁﬁf"?ﬁ?&éﬁ)& ‘8%5%%@ éynt hesi s.
For exanpl efor sy 3 Gburk Itteabonmmmdsefase@ danahperature of abaut athblent foor ar e
derived fro ound Qu i 0. pat a Iarge
scientific %f'g s 5'n 8%5%9 er&i hgﬁtanﬁé%%mbﬁ @%;ﬁggﬁgg%@méf such
conpounds aacetmmeritmaboutaﬁ toyabautediBlnabise Toe salt formatisncar dlsp he Pelff@'meﬁtlfer ature or
are easily QEaRAFRGah. r%ﬂf@a{o,é&m&%m @y@)n Eﬁ@h& PR igpeRIrely et hods

whi ch are reported I n Iterature rous crystalline form (D) of

the conffound of Thwisiaring/eseriananaipagrnts fof g'ﬁé?‘/’@d’ IppCihsRisPRPAYIY9En acet one

sol uti on of arba(saréatmy Mlgﬂybr danel daeiyi ﬂn&emkedlbylﬁos%(%kllled in the art
i,ne, and .N- rolidinone, wth

razol e-4- car bon [ '
%t hanesul f‘dﬁ‘ﬁgccc’gg?'%? 'g#"};?t AT T Y ”g'}eséboﬁye"%’a%e 'Ba%gme 60C, preferably
about 50, fempebods usell hereiredye telatéd)ton ouare detivedifoal ¢ompbudsdorntt iby agi t ation
wi th cool i ngt8 i whithRG, r?‘stﬁ;lglgr screﬁ'thﬂ‘tﬁtfég anB%S%%ﬁ:@éﬁeé@% g than 10C

Al ternative so \/ents I nc gani ¢ solvents suc nmet anol et hanol
and i soffr opaaserdinglydnanysueihearrasnds e camawerrially availeble pearederasted iy dri ed under

;/ﬁcuum at 5&@11@%&@5 ard’babify pfepdiét frdim bikiet Jr:]onsrim)sﬂﬁ\rﬁm sdb@ﬁh@éb{by:ls Ie?s

an or equ S .C ra n anhydrous crystalline form

(A) of thg @8%%%%%?’##36?5{}@%{]’&52&%5 be prepgr ed fromyt he above Form

c[i)' crylst aIdI i ne f ckmarthydroasperygialling form (D), of thexaomgound Qfllr;iq)ievwitiommf/ bg(érz i al Ly t

i ssol ve o abou
ﬁ%ﬁéré&‘h%c&ﬁ@%@&#&&%e%mﬁo& ng%’g{’ﬁgﬂ 1-§LR4Hﬂor h-55

25C, prefera erature, wth ab ut 2 hours to
about 229 hOW%ZO‘%B?TE%HYI);SUFW'PQMNﬁ‘}et‘éw 24 d’&?"%"'ﬂ’é’ﬂ?ib?'w@u'f@'fof about 30C

to a tenperaidine B aamom&tsﬁbé%mwcswé%ﬁysawn@dd%ramﬁft sol vents
such as acetonitrile, ethylacetate and tetrahR/dr ofuran. WO 01/ 30759
PCT/ | BOO/ 01k tsppbout 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

such as methanol, ethanol and isopropanol. As appropriate, the product is filtered
25  and dried under vacuum at 55°C-60°C for 24 to 72 hours until the solvent content is

less than or equal 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 crystaliine 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 hours, typically followed by drying at a temperature of about

30°C to a temperature of about 80°C. Alternative solvents include inert solvents

such as acetonitrile, ethylacetate and tetrahydrofuran.
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sal t

uct ase 1 nhi bitor be used

reductase inhibitor refers to conpounds which
3§h$?rb' tol catalyzed by the enzyne

|T 'y 25 determ ned by those skilled
Mal one,

Di abet es, 29: 861- 864,

Those skilled in the art will recognize that the Formula | salt can exist in

several tautomeric forms. All such tautomeric forms are considered as part of this

invention. For example, all of the tautomeric forms of the carbonylguanidine moiety

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 to compounds which inhibit the bioconversion of glucose

to sorbitol catalyzed by the enzyme aldose reductase. Such inhibition is readily

determined by those skilled in the art according to standard assays (J. Malone,

- Diabetes, 29:861-864, 1980. "Red Cell Sorbitol, an Indicator of Diabetic Control").

A variety of aldose reductase inhibitors are known to those skilled in the art.



A variety of al dose reductase inhibitors are known to those skilled in the
art. WO OwWaeEe%s9PCT/ | BOO 01460 -18 An anount of the al dosssobetest ase
inhibitor that is effective for the -agtivities of this invention may be
used. Typically, an effective dosage for the aldose reductase inhibitors
i nvention is in the range of about 0.1 ng/kg/day to 100 ng/ kg/ day in
single or divided doses, preferably 0.1 ng/kg/day to 20 5 ng/kg/day in
single or dividéa %é@ftmd%y%@@# thibitortbaljs eiectiveifer et or may be used

as ht Bet sec %eﬁinne%(atmﬁm@hrﬁsn %B%: Be LS rI’fybiQBllyt dnerdciidRdiaye fwgﬂé phOfs phoryl ase’
i nhibitor refers to apy.substance. or ent or .an ion o

subst ances 287 &d"aﬁé?ﬂ"é'bmﬁ EWe"tPEMEé'%e?'aP%? 8{55’9”91%?"‘8 @ es the
enzymati c a00inykgidaydh yinglg endigiied gdses,yirefermbly 01 Omghkg/dayitaznt | y known
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readi |y 15 apesehsiansedr agent ALY compinp qfﬁ“?%@cﬁﬁ EncRrAgeeis Micho st andar d

assays A \taduces Yefafds, briiifthated afid Sctibm 6 gljiﬁgeﬂ ;Ehd‘sbl%rilﬂié ow ng
t1on publication

publ i shed i ternat naI at en ations a
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effecti ve JoRaiallyd 0% WSS AR RNRILaT Gnbbchfl d Rbget 1°

phar macol ogi'ca I nat| o nvent or exanple the
i schem c damﬁswmmwmgw iaene Q‘PGQSQ'S!'GWUQ:QH?BFHB?W @ﬁ§"9‘0ﬂt9éﬂcﬂgm t he gl ycogen

phosphoryl aﬁé%rdrﬁkhééﬂlé @drws.@raa@wad of §fcdgBhSlysid)V 8(KH Mond &re réadipe range of

0. 005 t /day and st preferably
0.1to" %}“ﬁg se g‘ﬂ@é @Elaﬁa@.&orfl{ﬁg ?ch% '};Eg?‘{ﬁ%f" P/rge t hat ot her
car di ovascuthae cagpodreis afe)mcledmlriptre fol(oBirigl published m@emgmnal@aehut ol ol ,

atenol ol - baRidfalolec RRLBb bR VS habsnd o\ Obuesggy ool pindol ol

propranol ol annel m odi pi ne,
ni f edi pi ne,Howexes) Gﬂ"ﬁ" glecogen phasphaAndasednhibitorswil e F")‘OWMQE*‘Q?G skiigd bitors (e.g.,
CaptOpI‘I|,"ef|},§|aﬁpl‘l|) nltrates (e.qg., isosorbide dinitrate, isosorbide

- ononjt [ [ ' ' h | or ot hi
;Sn g‘;pgﬁofj eat_ €, Cn%r an ef éc?l\llé doastagg of tﬂtla 31@339%3 %h(gsphgrylase %lﬂli)lt()l’ oro othi azi de,

the pharmacological combination compositions of this invention, for example the
ischemic damage reducing activities of combinations coritaining the glycogen
phospharylase inhibitor compounds of this invention, is in the range of 0.005 to
50 mg/kg/day, preferably 0.01 to 25 mg/kg/day and most preferably 0.1 to 15
25 mg/kg/day.
Those skilled in the art will recognize that other cardiovascular
agents, for example, B-blockers (e.g., acebutolol, atenolol, bopindolol, labetolol,
mepindolol, nadolol, oxprenol, pindolal, propranolol, sotalol), calcium channel
blockers (e.g., amiodipine, nifedipine, nisoldipine, nitrendipine, verapamil), ACE
30 inhibitors (e.g., captopril, enalapril), nitrates (e.g., isosorbide dinitrate, isosorbide
5-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 chioride,



pi retanide, xi pam' de), glycosides (e.g., digoxin, netildigoxin),

t hr onbol yt Wc? ?)3t tPA), platelet inhibitors (e.g., reopcTBooARLIONI N,

di pyri danol’, ?Jl %¢si um chl ori de, WO 01/39759 PCT/1B00/ 01460 -19 cl onidi ne,
‘prazosin, aI dose reductase .inhibitors (e.g., zopolrestat) and adenosi ne A3
receptor agonists nmay be used in conjunction with the crystals of this
invention. The crystals of the present invention inhibit the sodium proton
(Na+/ H+) eXCJSIaﬁl&ﬁetdraib%mélﬁos‘eyraams%nﬁhuﬂsime @ rzpolssiat) ardsadeneding Apeut i ¢ or

5 prophyl actic a eas Se I t he

sodi un pr ot oF?ce‘(t ‘ﬂf}) 'B% "t'F nl‘lls cg?{)xgﬁ {sﬂgé:% Eoc? t@igjqrrgmg’t‘

car di ovascul ar d|mal{sefge,presanttlakranb@cinblbtbme§°dlhwﬂé’?t9@ns| on, arrhythnia
(e 0., | SChery SRl dlhdNEL FandloH WLBH] dha reHE: 48 ugyfgp&réiﬂhebpb&fcadrct i on,

arrhythm a a yS| s, etc, angi na gect oris,

cardi ac h§pe pmpbxih;ilc aggntderrdigeapes W&‘F%PY L ac‘l’ﬁé%f?‘ﬂ“f?ﬂ"ﬁﬁ@'“{'g ton 19

congestive hggg Hi)aéxlchlérﬁe t@ﬁkﬁoﬁ s@geht fdr @karHpis, cat‘@d\/ﬂsanarh)qaesésr[e,@hy etc.),
rest enosi s t ,  SNnOocC

rrhag c sho endot shock,
etc.)], r enaF“@ﬂ@é’SE?é@ th@”@“sw("H?'gM"@gQﬁEi S ﬂg'c aHﬁgB@ m?’ﬁ%'ﬁrg opat hy.
i scheni c acukge fda-ﬁ?dcafdi?él tnadreuoneémhy)hmualagam'mﬁsorrajw mrqsml%ewd W th

I schem a or ischem SK c reperfusion

associ at ed dPEHPYBFEC °"s f"g"ﬁ%‘?&%{ Jpé"g 'ﬁ ccam?ﬁfntf Ftsmgr ea?tsfhlﬁggﬁ%uced by

surgi cal 10r eabmgastwestmart faibire: acwie Aegrt &ﬂw’ér sar@%b)@@"(jﬁphy tet )y rsteRpelp

surgeri es, V%ﬁ&#&fé/x %Hpaﬁe P fleméHiae sfhﬁé!f‘%ﬁb&&&r%ﬂdéﬁ et 829 Nef@dilieaSess ur ger i es
rans

or percutaneous coronary an Ia,stE S % eg gbrovascul ar
di seases (e. ¢e.9- Hisbelenmelitis, drketic REPRSPRFIBI, ISChRIPIF gke renalfajire ledy, o

i schemi ¢ di sejdd@iisordefs stocndieﬂ@ﬁtﬁﬁgcﬁer&ﬁ&mﬁﬂcaérﬁld repetfosicref(elgr, akart nf ar ct i on,
disorders cayced afber, 20 CeLeRnel aRoRl e £S AROMR) Aol AN

edemm) . can dl'so be agent for
myocar di ab pnmueed bysurgitalitregtment suchrag caroneny\artetyjynass giafting (Q@Q)CABG)

surgeri es, %EEP%&% vgégu&?.[s §nespﬁrrgﬁﬁ'{r§&%%§atlbﬁ Honlcdrbdedurgeries enary

angi opl asty or gan t ansp ntation, or_non-cardiac surgeries.
Preferably, tretcutanpeustranslyminahrcaronary angioRizste (R CAY. eRIekOVRSCUlgent s for 25

nyocardi al prgl.gedd @1y, hhemr stréky, Ih@&orrﬂég.@éttaké &y, Qé!&bi;b i8¢Heemicy bypass

grafting (CABG) surgeries, vascul ar DEQYS tr um nal
coronary andlisopless (s0-(Paarders aﬁﬁ°§'§ﬁ"t"¥"§ﬁg bﬁi"ﬁr&l?ﬁ' ?1’8 r?a%sa?lsj%%%c
surgeri eo Preetedradlabyplesylss seﬂqesaeabScemébralhadsmah\‘)‘Iaat:nyenalsm&thmlevmued as agents

For  Ivocardi gl praleets ool foiflo ibSeBEAaGRLINGuY SrbiaPkigl oar 0 ac

(acute cor ona drones rctiron or unstable
angi na) or cehygmsagraiileg;({hﬁrﬁqj surgeries, vascular surgeries, percutaneous transluminal

coronary angioplasty (PTCA), organ transplantation, or non-cardiac surgeries.
Preferably, the crystals of this invention can be used as agents for
25 myocardial protection before, during, or after coronary artery bypass grafting
(CABG) surgeries, vascular surgeries, percutaneous transluminal coronary
angioplasty (PTCA), organ transplantation, or non-cardiac surgeries.
Preferably, the crystals of this invention can be used as agents for
myocardial protection in patients presenting with ongoing cardiac (acute coronary
30 syndromes, e.g., myocardial infarction or unstable angina) or cerebral ischemic
events (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



events (e.g., stroke). Preferably, the crystals of this invention can be

used as agembssob®r chronic nyocardial protection in patpepisoedided
di agnosed coronary heart disease (e.g-20- previous nyocardial infarction or

unst abl e angina) or patients who are at high risk WO 01/ 30759

PCT/ 1B00101460 -20 for nyocardial infarction (e.g., age greater than 65
and two or nore risk factors for coronary heart disease). in addition to
this, the dpymyceardiabinfaretion (¢.0veae pieatesthan§idtant two eromore gk factors fong

i nhi bltory RfdrafineaR disggsd)y ol i feration of cells, for exanple the 5
proliferation of fibroblast cells and the prollferatlon of the snooth

nuscl e cel |'s of In aqlitionte His. thecrystals oftis ipygnlion argagieblet he crystals of this
i nvention abﬂhéfa&tbﬁlhbhr&nbltbh@fﬁﬁl&mthspfwﬁfﬂtlﬁn bbtellsiF6r dxampiexr@ses in which

| |i f t t d d :
tC ﬁeref o% ! e |on %g@rgﬁge” Ese?'gstg? B'F%E aé'°" S@%gg“’%xﬁusﬁus"gb{l tsn?g;ai nst
di abetic I ahebloodmés!sela.tﬁcmﬂas reasov dreauystals sfdbis wentbd afe valwblec di seases such
as pul mnart“ergéé{ftig?g%rt]s ﬁggg&r ik\?&é)sfehgs(?l?{mﬁlcﬁ&elf &&ﬁéraﬁén%&%héﬂ a9l omer ul ar

nephr oscl erosi asias, in particul ar
hyper pl asi @rigyanhgisecendapteaues an a)pl’f'?%%fa'l% e Bﬁﬂdr@rﬁaﬁﬁ}ihﬂpwﬂgﬁ% di abetic

conpl i cati %n@raﬁd%LHgéﬁ@ta §|B§t'dﬁb\éﬁ@|aféféoﬁfphﬂu% caceFbus AR8gsescaused by
endot hel i al g The u i1t fs of the present

sta
i nvent i th J@'%Hls%’fésé@éh?%pqm%ﬁ% br’E"‘?‘%i‘FH@ﬁtﬂbB’F's L@‘g oSigyuch. as are
det ai | ed hejfiemerulannaphrozeiemsiseorgan hyperteopbips boliyperpiaaiap) ie paniyaamar di al

protection ggégg&g?ggﬁ%%wogﬁg of g{og{aﬁéé &Blé%ge‘g@tfk@g‘sl da %EI ents presenting

wi th ongoin ot ronic

car di opr ot easvipigations ?J’&GCFU@'ﬁﬂ%S’fWWﬁ aflera s @ddlé%ﬁs@ﬁa?l?e%bnﬂﬂdm@}elase is 20
denonst r at e&“wur;he activity of the crystals of this invention in

convent i onal precl ni cal cardj ogrot ectiqQn as sa;/ssmésee the in vivo assay in

Klein, ¥ et al .Theutiityefjneervgals gothg prasgntinyen -meqical AQRNISIPARE heart assay
i n Schol z, th&'atrﬁéntaf diseasés) kdctoacae ditalledi@sdminghadifald g 2 hdindrkP®lp) ; t he

antiarrhyt hm S ' . , . .0l 6: H2430- H2440
(1994); the” a@‘g%‘:? ﬁkﬁ?&%ﬁ@@gﬂ%lsﬁ{gﬁg "yggefﬁg?rggw%dg P%e\'/‘gssc. Surg.
112: 765- 7 A8egenthemyith ongain carsiag s cerekyg! ipphgnicryents opghrpric wher eby the

activities &qu&ﬁ?@te&fo)ﬁ{ @Aﬂént@fwnth hla§nés‘&&%8r‘oh£’f9 hedfaiBgaseogpared with the
activities of other known ¢ results of these conparisons are

usef ul 2G ordemongiraedbihe &Hﬁ’ﬁé%f th%%?tg's |°F1thf?el?r‘f?ﬁ¥"§’ incoRvepiAngl humans, for the

t reat ment Qfreclinical cardioprotection assays [see the in vivo assay in Klein, H. et al.,
Circulation 92:912-917 (1895), the isolated heart assay in Scholz, W. et al.,
Cardiovascular Research 29:260-268 (1995); the antiarrhythmic assay in Yasutake
M. et al., Am. J. Physiol., 36:H2430-H2440 (1994); the NMR assay in Koike 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 diseases.

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



such di seases. 30 Adm nistration of the crystals of this invention can be
via any net WHseh delivers a crystal of this inventi onl,err flotdhi al ly
to the desired tissue (e.g., liver and/Qr cardiac tissues). ese met hods
include oral routes, parenteral, intraduodenal routes, etc. Gener ally, the
crystals of the present invéntion are WO 01/30759-PCT/1BOO 01460 -21

adm nistered in single (e.g., once daily) or nultiple doses or via constant

i nfusi on i nadhpistRERimBirgle @M., chae daiyy osmlitiple dssdsudriviartondtant infuyien al s of
this invention_ are us n reducing or mnimzing danage

effected di r&fqrfx?%pﬁnv'F?tg?ﬁggpﬁggﬂuﬁ%y be susceptible to 5
i schem a/ reperf us Toencrystais of thisanegntio emrusefub feriewamplaig redicimaey, |i ver, gut,

skel etal nu lﬁu e:fak‘r{l\@%eﬁécté arécafwsg% d@lgéﬁﬁé}%@&s&! idle t€. O-

nyocardi al in arct he active co heref ore ‘useful |y enpl oyed
pr ophy! acbi caachgmlal:semﬁf@elemmurv (0., hgash e nB\ KRRy oivep gb RYeletat i cal y) to

bl unt or stemyskieS2tifa Qéﬁ?egr‘és&@offbn nsdﬁléﬁmaévdhﬁég Tmy&sétabal infardtidh). emes who are
at risk for ischem a car er al Iy,

crystals of R GORPENAY '6”‘%%’%%‘\“?’ E'E“E‘P)é‘ﬂj QSP&?VH?““& to FB'E Yo' &r aI I y (e.g.,
i nt ravenous, (ﬂ:rBE;Ee%WHp%phy&Hﬂi&W)&@Blﬁulsor@tem tissuardachagh de. g) myodeogiakc al

dm ni strat ; ti t o

Suffer i ng 1 r STy BBp Rt Bk EestPlas SR GearBbREhekS 0 0 1S
best applioed to Geeemsly, tlmysbéls afthissrwetlmareagawlswsedjef@&)rMned by the
attendi ng phgp%k&\k%aty( g mg vEHTRL Ny cElEfTEG&uQneEJs\’&tltﬁ}a?néﬂqmrﬂ' stered

will, of cou ent on t Fﬁé‘JreCt being treated, on the

severity of tTWE'Calf%‘CN"@?tfaéﬁ" Mg alspde "P?éﬁ? fop £xagemie. Avhers theiPatieifd on t he

j udgenent of shhéhr@rfm éﬂ'bm&sﬁmaisﬁﬁdai% or WheBever e GradRatior |s|£ba§tl #dplied O
patient vari e dosages cgaébe' O\g

ar.e b and the
physi ci an ma & YAIBIIDPT I SRS (?H“?ﬁ/% ?ﬁ'@glp %sé‘f'?{)ént that the
20 physi c1i5an consrrdeamoavptpand;hmnuaicfystalstd@upstenedmnll of cougsenbederi ng t he
degree of i IRBLIRA of Rl zggct beiAg neaeéa'&ha@sévéﬁgy dF et YPHhect Y Of

factors such a age o presence o1 preexi st ng |sease as
wel | as presdnnpenef a#mwra@%e@é@rsthewggmen@ém Rm@ge'ug ahysifiaedBes . Thus,

for exanple, ueea&%f ti&fpaﬁéﬁ‘vahﬁl&ﬁm%s&é&é gWeM%EQlNSar@E guldiefine25 o
AT e BTG N C AR I
(e.g., wdohi rphiysiciah yonsiders appropristedbrithe patieht) @t gonsidiirigethé Hegree bS i sk of
myocardial i %Fegﬁnngn? deéiﬂzd,atﬂe 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 crystals of this
25 invention may be administered just prior to cardiac surgery (e.g., within twenty-four
hours before surgery), during or subsequent to cardiac surgery (e.g., within twenty-
four hours after surgery) where there is risk of myocardial ischemia. in an
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 mg/kg/day to about 100 mg/kg/day for
the remaining presurgery, surgery and post surgery periods, 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.



especi aIIy preferred node an infusion is admnistered with a | oading dose

of about about 300 ng for about one mnute to a our prior
to surgery Sg&f o%al owed by a constant ipgfusion of about 1@%‘&@3&}%&@ t o about

100 ng/ kg/ day for the remaining presurgery, surgery and post surgery
periods, including for exanple about 2 to about 7 days post surgical
treatnent. The conpounds of this invention nay also be admnistered in a

chronilc da}Iyhrmdeamwateﬂﬁaeﬁ@almim&hm_nea&?ﬁedtrgzig%fﬁeamu&t of the
crystals o t|S|n tion is used that is tive for i em c
protection.’ eﬂ?’%’?’é’ @'d‘ggrggeérelgggﬁﬁﬁ?d?a?f”ﬁgf&f% {1%6"9(8%1 geof t he
crystal of trpstsl of thieinverdion. Amesispiatly prefeyred desagesabaliibs.ag & 505 about 0.01 to
50 ny/ kg/ dﬂélkgidﬁgﬁhgﬁ tta%ftﬂgl %Jm% i nvention. 5 The crystals of the

present inve on” are nera mnistered in the form of a
phar maceliti cal cUwpogsta wfrth%ewsemywﬁghoataw generally admipisterpdindhg fomal s of this

i nventi on ta%ﬁﬂaﬁﬁae@uhéhu éorﬁﬁ&itﬂﬁ%%bﬁ%‘étka&@&%ﬁifﬂ@ Gystaflbthig or diluent.

Thus, the crystals of is invention can be adm ni stered i ndividually or
t oget her n‘"‘é%/{!'rm E"Gﬁv‘éhﬁt # Rhargracgutically accrpiably vehjcle qrgilugst. Thus,theier mal
dosage forntryétﬂlsEmhnsanwntmdanrbeﬁdmﬁstmdmdmanmmgatmin grynposi ti on can

take the form of al yt ) Mol Iets i1ls, capsules,
powder s, anEPrfvﬁ'%t'opgl raLi rh%?ﬁyeccpzagnt al ﬁ‘?%"d‘a@é)lsa% Xci pi ents such as
sodium t@trate, h'mlocal a@mipistritionce phazmatevtical mmnnsp«hosghtaketmwmfpl oyed al ong

Wi th vari Ougostions, RuSSENSIohS IS pil, c,satpé’xfléé“ po@Ms R8s k! Yated at 0 or tapioca

starch and certai n conpl ex si Ilcates ether wth 15 bindi ng agents such
as pol yvi nyfqsyaiicg Y‘H@H%excéﬂﬁﬂt%g‘@ a@éP%i‘t"P itrgite caleiymicarbonAg And  onal |y,

It ulbr i cati n]gct:aﬂ@@ﬁfpﬁoébhﬁﬂé a@éerﬁﬁlgvml;clm@tv?ﬂ'\%ﬁwsﬁjls|ﬁt@§i’hht§bh¢&ﬂdsydtar8hl| f ?_t e an]g
alc are orten v n [ Itrons or a
simlar typ%m&?rs e&% g%f’ 'ﬁgl caagaﬁ‘cﬁf &aﬁhucob %xsé'ﬁéeﬁa{?%?qqmﬁﬁd gel atin

capsul es§ pindihgagents siehes palwnvlwrmiﬂose,caunmetgehhn ahdecdciac| ude | act ose or
mlk sugar agqwhiy, ﬁr%n%%n&'a&éﬁt%cﬁ%gkﬁbnwrgge L‘G&;Mu s@laxe ol s. Vhen

aqueous Ssuspensi ons an I XI TS are desired for oral m ni stration,
t he conpoungrd talc argplien vepuiseiubfor tabietting PutPoR®S. Rald %"iﬂ?s%ﬂsl%as sweet eni ng

agents, f| ayiemarigbedre alsé emplyed asMieAIS BéfSand IeidHilRkigeiang cagevae s and/ or
SHSPenl 0 SRR el by S FROF R Ak ot B, O poses of
par ent eR@l bignwimoiesulaaweight polyethviheogipsolst Whee aquagiue suspensierssadipr or  peanut  oi |-
or in aqUeOLE Eg%gféﬁo%%%ﬁéﬁtla? tﬁe@ﬁln%ﬁﬂds Cﬁ%hly\ﬁlléntlaﬁ can be
combined with various sweetening agents, flavoring agents, coloring agents,
emulsifying 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 parenteral administration, solutions, for example, in
sesame or peanut oil or in aqueous propylene glycol can be employed, as well as
sterile aqueous solutions of the corresponding water-solubie salts. Such aqueous
solutions may be suitably buffered, if necessary, and the liquid diluent first rendered
isotonic with sufficient saline or glucose. These aqueous solutions are especially
30 suitable for intravenous, intramuscular, subcutaneous and intraperitoneal injection
purposes. In this connection, the sterile aqueous media employed are all readily
obtainable by standard techniques well-known to those skilled in the art.



steril e aqueous solutions of the correspondi ng water-soluble salts. Such
aqueous segig130138 nay be suitably buffered, if necessary pcanpooionsol i qui d
diluent first rendered isotonic with s28ficient saline or glucose. These
‘aqueous solutions are especially 30 suitable for intravenous,

I ntramuscul ar, subcut aneous-and intraperitoneal i 'nj-ection purposes. In
this connection, the sterile aqueous nedia e oyed are all readily

obt ai nabl e by st Enm%@ﬁﬂﬁfﬁfgé@% g tRWi@ﬂQ‘F‘%”'F‘FﬁS'Q@ ditersterle i n the art.

WO 01/30759 a'agétjs%qgéﬁllﬁﬁéhueb@édﬁﬁlbn@wwﬁ@%alﬁfut bren®des saicefteation), t opi cal )

adm nistration, dilute steril Eegueo us, or partial l%)/ﬂ aqueous sol utions
(usual I'y i n cihshyise gimilaotorthe 3*%"8(% Har3l SPIMBARS: AR se sinilar to the
above parenteral M‘etﬁllda‘s|wpﬁpa:a{ga:aﬁbﬁqﬂfaadacd\m¢d1\outspa:sitlops ejiaricaaivar i ous

h t I th di ent
D6 knows, o P Bave RAREH =7 ki e ppareth gt offils citydsIfy O
skilled in ttbltrmselskulled?umthneamrﬁure@mﬁlesmmﬁjU%deﬁ Ptﬁpémﬁh?gﬂmﬁalt'?ﬁiceut i cal

conposi tions om}%&fﬁ%n& tohd Ph [ GPE cietcdes W&k PUMigHing™ubl 1 shi ng
Conpany, EasY rﬂﬂgém‘@ﬁ%ar nmaceut i cal corrp03| tions
accordi ng t dCerhpanynkasteri Ba. Hath Edan HiI9A5% or 10 exanpl e 0. 0001 % 95% of t he

conmpound(s) of tprarhidegiidal 8o dsn;oﬂéwc@mrgttotﬁdhavermﬁrms cbhtain far

formul ati on to be adm ni st er (of0) nt| stal s(s)
hccor di 119 ¢ cPHamea G ok- B o e ot of et ipYRESR hiapl sy b

di sease/ cond¢dmpmemai or fomulatiohijte bé adnenrsgredwﬂtcemamirmxaomygt abrystars(sr) hi s

i nvention generally JconditidrPgsTul at i on.
The fol |l ow n%ccfJ % ?m |'h¥1el?'g?<rgﬂnp e@g%gﬁ{e%c?\%st? rtrgtgﬂl}vgeigﬁﬂi cgnﬁnar e not

i ntended to ﬂhelsu!metttlbelngé@s@dof the present invention. In the formulations

whi ch follow "acfiey ﬁwéﬁ#swtenudﬁ%n&any ﬁmﬁeaumdisfared (nG dembisdts) ) of
this invention. Formulation 1; | at1 n Capsul e Iatl{)}t'capsules

0
are prepht edforaylatipn; Fae PB?W'B%\I%”W‘WQ?"@H‘P fEre "fe)f’ Active
i ngredi ent  Oin@adddfd linfithé Sdbpe NFthe-piss@ntSheention.f | onabl e powder 0-50 Silicone

fluid 350 cent i ot o totnuiations whi2R téiibw Wl iRk @bt MedisSPERSLLHILNI ¢ e

I ngredi ents belo
(crystals(s)) of this invention.

Formulation 1: Gelatin Capsules

20 Hard gelatin capsules are prepared using the following:
ingredient Quantity (mg/capsule)
Active ingredient 0.25-100
Starch, NF 0-650
Starch flowable powder 0-50
Silicone fluid 350 centistokes 0-15

A tablet formulation is prepared using the ingredients below:

Formulation 2: Tablets

Ingredient Quantity (mg/tablet)
Active ingredient _ 0.25-100
Celiulose, microcrystalline 200-650
Silicon dioxide, fumed 10-650
Stearate acid _ 5-16

The components are blended and compressed to form tablets.



Fornmul ation 2: Tablets Ingredient Quantity (ng/tablet)
m crocrystal line 200-650 Silicon dipp¥isisnidssned
10-650 Stearate acid 5-15 The conponeats are bl ended and conpressed

_ -24 Alternatively,
containing 0.25-100 ng of active ingredients are
Formul ation 3: Tablets ingredient Quantity (ng/tablet)

0.25-100 wesbdi3arsse,

formtablets. WO 01/ 30759 PCT/ | B00/ 01460

Active ingredi ent

to
tabl ets each
made up as foll ows:
Active ingredient

0.25-100 St ar cAlterpatively| tabletssach pordainipg Y6100 img-of astivePogredientsiareyr r ol i done

(as 10% solyddeQsp
stearate 0.5 Talc 1_ The active ingredient,
passed t hr 5QGRUBIRG: TaBets nesh U. S.

dsPoldaser) 4 Sodi um car boxynet hyl

‘cellulose 4.5 Magnesi um
starch, and cellul ose are

si eve and m xed t horoughly. The

sol ution of DPRLEHEeRAYT PYT ol T done 135
are then passed through a No 14 nesh IS

m Xed W tn @mt,rquéy&@&? powder s whi ch
£

sieve T

are dried at Adveingtirdieghd passed t hrough a
sodi um car boxgtam,hyl st arch
Si eve,

are made as fg,
m) Active |ngr
Syrup 1.25 rrgMagnesmm stearate

Tale

nmagnesi um st ear at e,
passed throug&ﬁ@ are then added to
which, after Wr@ios, m‘&?&”ﬁ‘& # essed on a tablet nachi M
Suspensi ons emyviuytpytrelldonemcpsaﬂ%somenngumér)act|ve I ngréedient per 5 nm

R@ng_l,, & Suspensions Ingregigent Quantity (ng/5
arb? ?‘tiégglgs Sodi um car boxymatﬁ?l cellul ose 50 ngy

: S so produced
No. 18 ReSHU0. S, sieve. The
andgsal c, previously

he 10 granul es

to yield tablets.
dose

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 granulés so produced are dried at 50° - 60°C and passed through a

No. 18 mesh U.S. sieve. The sodium carboxymethyl starch, magnesium stearate,

and talc, previously passed through a No. 60 U.S. sieve, are then added to the

10  granules which, after mixing, are compressed on a tablet machine to yield tablets.

Suspensions each containing 0.25-100 mg of active ingredient per 5 ml

dose are made as follows:
Formulation 4: Suspensions

Ingredient Quantity (mg/5 mi)
Active ingredient 0.25-100 mg
Sodium carboxymethyl cellulose 50 mg
Syrup 1.25 mg
Benzoic acid solution 0.10 mL
Flavor q.v.

Color q.v.
Purified Water to 5 mL

The active ingredient is passed through a No. 45 mesh U.S. sieve and
15  mixed with 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



Benzoic acid solution 0.10 nL Flavor q.v. Color g.v. Purified Water to 5
nmL The acti d%g.;gdl ent is passed through a No. 45 nesh UP nﬁda?o\(fsoand 15
m xed W th the sodium carboxynet hyl cellj4d ose and syrup to Torm snooth
paste. The benzoic acid solution, flavor, and color are diluted with sone
of the water and WO 01/30759 PCT/|B00/ 01460 - 25 added, with stirring.
Sufficient water is then added to produce the required volune. An aerosol

sol ution is REGRAWRN sEARS. Qdﬁd&\t%&@r&%ér@ﬂd@&td Mﬂtﬁéltﬁéﬁe‘é{uw&w&%@tlon 5.
Aer osol ingredient QJantlg é % v%wg gﬂ"r tLve |$ﬂ eidl ent 0. 25 Ethanol
25.75  Pr opelANARIOSOS QAN & RIBPAFY EAGRIR TR HiS 9 oMNggeerefien actlve i ngredient is
m xed with etFoan@itionrs]Aekeolni xt ure added to a 5 portion of the propellant

22, cooled to Mﬁ&ﬁ@#@hﬁ@d—b@—a—%ﬁg—Whe—ﬁmﬂm red
amount is then PF§YEB a stainl ess steel contai ner YRR th t he

remai ni ng propeAdiedingredint val ve units are then fitted t0.26he contai ner.
Suppositories al%tﬁ repar ed as follows: Formulation 6: ositories

I ngredi ent Quan (rrg/ suppository) Active ingredientT™250 Saturated
fatty acid gl ycempeast 22 (brddflubiemetharieye i ngredi ent i s74d¥ssed t hrough a
No. 60 nesh U S—steve—and—suspemded—Tm tiesaturated fatty acrd

gl ycerides previ oUibé pctivelingeetiens isTgixechwith ethanotand theseistuteraddrda a The nixture
I's then paur e APy Lﬁ&&@aﬁ'z Olobiedth S0 an@ems?éleaaogm.a@ashw Ted al | oned

to cool. An intraveno ation Is re ared as follo 15 Fornul ati on
7: I nt r avenousaulsA gmount is thepded 'ér?ts"@ﬁ?’ﬁﬁtﬁ} °°'KE'P?’\P@°|4“E}P@B’“E|‘RE 25 ny
| sot oni ¢ sal irgMaihing @Fbpaliant. The vaive units are then fitted to the container.

Suppositories are prepared as follows:

Formulation 6: Suppositories

Ingredient Quantity (mg/suppository)
Active ingredient 250
Saturated fatty acid glycerides 2,000

10 The active ingredient is passed through a No. 60 mesh U.S. sieve and

suspended in the saturated fatty acid glycerides previously meited 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:
15 Formulation 7: Intravenous Solution

ingredient Quantity
Active ingredient N 25mg

Isotonic saline : 1,000 mL

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

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

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



The solution of the above ingredients is intravenously adm nistered to a

patient. Wiepaeisove i ngredi ent above may al so be a conbi pé.},i%gmﬂg“ agents.
20- EXAMPLE 1 Met hyl -3-cycl opropyl - 3=g8xopr opanoate (15 g, mol , |
equiv) and N, N di net hyl f ormam de di net hyl acetal (14.7 ni, 111 nmmol, 1.05
equiv) were heated at WO 01/30759 PCT11B00101460 -26 75 C for 1.5 h under
N2. The orange oil was then cooled to roomtenperature. TLC analysis (1:1
Et QAc/ hexai7&S§ forrfich b atdst Ndi The papenibwasthes tepled ogooratempensturend appear ance

of a m nor ﬁgsa?\aﬁgkgﬁ EWAaﬁémnégmia{edm%spm&s @aamng WRAHA arar
cycl opropyl -2-di et hyl enam no- 3- 0xopr opanoate). The crufie m xture was used
as 5 is i mppeasangeaf agniedr lesspalapepot ande mpjer more polar spot (methyl-3-

net hyl - 3- C369&19&6%Mlmrzetﬂyn_@ﬁnhué-%mrmnaa@xonfeaia@qmmré whs $seflas106 ol ,
1.07 equiv) was diluted with ethanol (250 nlL). Triethylamne (34.4 niL, 247
mot, 255 &ty "$YFeBwed by quinolin-5-yl-hydrazine (22.9 g, 98.6 10

mol , 1 equiv) was added sequenti 8XAMPLEIZ ght gas evol ution upon addition

of quinolin-5-yl-hydrazine el g | t er ogeneous
m xture was hegt“éc}d{e rﬁ%@'fe&fﬁy}é@a’(’%% '%gﬂ%&%‘; ? o%gbé‘bﬁ&# e mxture becane
homogeneoud2@Ad, 106amyoliA:0R egeiviewasdiliied with ethanei(2$Rmi-1. nigiethyleaning xt ur e was

th | S5 1-fieirdei
then cog déctg.&.glnfu_ggﬁ'?m R &Huil Rotlowrdd byl oSy ﬁﬁdréz;rﬁt@a?/d)gs.iezglsi) 5yl

tly less polar spot ‘15 (5-cyclopropyl -1 -qu
H pyr aZ@ e-fﬂmO'ch%WqS@dS%‘?%P%‘?tWﬁY- Ylgh Ss.evéflé@rp“pr‘?gégd'g%% i ndi cat-ed
dﬁsi red graﬁu@tin-agu-w?lrdzmem dbe€roéd. OTheTesulting hetshegehBEUs migDreowed L at ed. ITo
the residu e tofAC. { 300 - nd.Q. is emul sion
was sti rreg'e\é\%a a?f?q'fﬁ‘ glaa?)A V%%%ﬂffé’%gg él‘,‘;ﬁ 8%’9%']%243{5%%‘1?‘8%%%@5 af'-gﬁ;rough a pad
of Cel it e( ojentdark aftarabog@ mid of heglting.r Eraumidurgywas thracealedifoxceme was
separ at ed. btk i 0 m). The
conbi ned ortélgﬁ%gﬁr%gt/lg?é@ ?g?&aﬁgﬁ@&?ﬁgﬁ%aﬁd%@?%s%gx rsr%? t hen
dried. Bver(Gsyedoriaminonineln-5-ylaliryarflestrcamrosyic asid melyl p#eN dBChas added hot
i sopropyl ehi@rspeSPdithtbd dddid prdddbichs wielll Thé Mactivhsmistuld wakhér 2 nmin. Then

overni ght . eBFTliatege e Heerds B agFRr Frore BPERT 8RS N H MBRNC Or oauct
5- cycl opr opYhis kmgisionatas stibed/for 1 Hnfnyat acom emperature eng theo fikeredithroughhy| est er,
as a yel | ovy Sgﬂ}%li@@w ?Jmc‘vggoﬁisg Tl hZ ?é’éhfﬂ?{fﬁipﬁas&t rﬁ_me was separated.
20  The aqueous layer was extracted 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 m_L) were added. The
solids were allowed to granulate overnight. Solids were collected by filtrationto
25  provide the product, 5-cyclopropyl-1-quinolin-5-yi-1 H_-pyraz'ole—4-carbo$<ylic acid
methyl ester, as a yellow orangé powder (20.8 g, 72% over 2 steps).
EXAMPLE 3
To a solution of 5-cyclopropy!—1Qquinolin-s-yl-1H-pyrazole-4—carboxylic acid
_ methyl ester (20 g, 68.2 mmol, 1 equiv) in MeOH (120 nﬁL) was added 2N NaOH
30 (54.5 mL, 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/hexanes) indicated disappearance of starting material. The methanol
was removed under vacumn with gentle heating (35 °C) on a rotovap. The basic
agueous layer was then washed with EtQAc (2 X 100 mL). The resulting basic



‘EXAMPLE 3 To a sol ution of

5-cycl oprop«,b }7?'953 nol i n-5-yl -| H-pyrazol e- 4 car boxyl i ¢ aci ger/igeb/igko est er
(20 g, 68.2 1 equiv) in MeCH (12017L) ‘'was added 2N NaOH 30 (54.5 ni,

109 mmol, 1.6 equiv). The resulting solution was heated at reflux (65 O
for 1.5 h under N2, and then allowed to cool to roomtenperature. TLC
analysis (1:1 Et OAc/ hexanes) indicated di sappearance of starting material.

Thte met ha%l ab%’&lsﬂ@}@\l\ﬁéd aummeﬂ slo@iyUIoTpHM 2hwithectinbenttatsst HBY TIBSPrejiugn a

rot ovap e basic ous er wasy, t 00 nL
The resul ti n@’%‘?@d\%yg cﬁ@f/ IQS%‘E‘BY%@%%QQSEC}% rg%égr(f&was .
aci dified sl @ i, then frd sbiids werercotlznﬂzbbmﬂmat@d Hbe SOW?S?ME'@Q" wilht 8 pi t at ed
out aur | g aGUGNE LAtk g LG H Hefd e aslls e SR8 BEogsaf ur 1o

0.5 h, then t Wer e I'tration. The solids were washed
with 1 N 5HC (2 X 25 nL) and drled_E..Ve‘.\.Mﬂf.%ﬁd the acid as a pale brown

solid (18.8 g, 99%, 55 %V%L.Epeﬁks.m 8 %téy%s@pwsmmwymH—pyrazole~4—
5- cyclopropyl-l-qU|noI|n

mmol , 1 equi varhaxyicacikbié ¢ f@@ myﬂa%qua'gabﬁ'ﬁeﬁf Q%flml.)cwso#q;é%ﬁlggyl
442 rrrrRII2 _?_he‘gﬂgr% t(32Télﬁ1Ll’ &EBJﬂnhiong e%uﬁpense resultivigssusperisexh veds Heated@t 761 1 5 h
under e reaction mxture sta Th
solid acid chi®ff de Q/é’é‘g] ‘N% e or} f"l)%fr %9;&@8%%%%4&&%&%2&?%&90\%@ vvaghed
Wlhlt h fj ol 1(,en_e|_‘r|{33sd(d %xdrﬂh)ondad/aslrcruadtetdrb}'eﬁltraﬂaour’ﬁhelﬂm salidpassvashed Withhe aci d
chloride in A f di

I—Efég%q( %)f*}@’aﬁd G @Qelt\%cgmﬁ: sol ution of guanidine

hydrochl ori de equl v) and 2N NaOH (224 mle 44%
_erﬂw V) vv?s adg;g \Aauspeml@ppi tﬁg al&b'g(ﬁé')‘iq”%"\‘m':égsod??@rw%s 954 ] UL ufide N2

e reaction BB DEAHRGRN cRldeEldd (17hRS 7o i 2aetplivg landh 2N NaCHE (22dasi ¢
aqueous sol utlon of 8192% IquOThe néx??? tdh[(g:) Ly leeps%t,n S|S:)W
war m ng over plndqfm ?‘B-l‘eﬁé'faéﬁﬁ‘."ﬁ RA ?W%? vl g onal ﬂ room
t enper at uf®. Uhder ApalTrei readtién bedarné homogaious @ed I’Dmhhan @pyn |aﬁ@tl@h9fetﬂ’e
appearance %?)sycl "%ue%u? QLI?{IOH gfoéﬂamfﬂ_e The mixture was stirred at 0 °C with slow

(N-(5-cycl opr qur no yrazo 4-car bony guam di ne) and
trace starti nyamiogpver 1 acfpdoomHm§PW%ﬁﬁ‘?/é*EFm7ﬁ’6@f‘ QPSE'B%H Wtdt rog@nt | Za

heating (35 qen*(&&kaﬁ&ereﬁ_@' érﬁﬂsisfuﬁrd?@ild?bﬁwéthhmme&aﬁ&)em&bﬂdw@bpeaTéhteaqueous
| ayer was stir roomterrp&é&turefor 5 ct.to

granul ate. Thef as@ore) RRIE SRt 'é“éfc'B@f°P¥"I1fq“éﬂ° "bﬁ'yl V\'/ggﬁrgﬁgiﬁn Yl?ar (2 X
50 nm), apg dguﬁﬁhmejmd 126 Starting nidieriapacidluTHF nas remmgadsunﬁemacomh-vmml te to
medi um br own. g-el_rruuesheaf1 ing {Ziswafwhlch resulted in precipitation of the product. The aqueous
layer was stirred at room temperature for 1 h to allow 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 medium brown. Reslurry in MeOH (125 mL) for 30 min provided the desired

product N-(5-cyclopropyl-1 -quinoliri—S-yl-1H-pyrazole-4-carbonyl)-guanidine (22.6 g,

89.5

79% yield) as a pale tan solid.
EXAMPLE 5

N-(5-Cyclopropyl-1-quinoiin-5-yl-1H-pyrazole-4-carbonyl)-guanidine (3.08 kg, 70.5
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

.warmed 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 5§5°C. The



25 medium brown. Reslurry in MeOH (125 nL) for 30 mn provided the desired
product Nwéewspessopr opyl -1 - qui nol i n-5-yl - 1H pyr azol e- 4- cpehaidhiss@uani di ne
(22.6 g, 79%yield) as a pale tan sol-2a. EXAMPLE 5 N (5-Cycl opropyl -
-quinolin-5-yi-1 H pyrazol e-4-carbonyl)-guanidine (3.08 kg, 70.5 30 9.61
mml, 1 equiv) was suspended in acetone (30.8 kg). 1-Methyl-2-pyrrolidinone
(12.3 kg) was added to obtain a honbgenenous solution. An additional 4.8 kg
of acet oneslumsthatonas abtainddiwas dgisated abQ°E fiercl-2 hours, ther ¢ooledi ) . The reacti on
sol ution cid (0.83 kg,
8.65 nol, m%sre\e'aﬁl v?‘e}??’\ég@gtr@ﬁé&%@é%@ a&a@%?aﬁgm\/\iﬂ% R’k(ge pi ng the

t enper at ur eCYEQPW'ﬂW'“Wﬂ@'WMYaQG?ﬁ@ W BeATidine gpnomesylaje gdlt y t hat was
obt ai ned Wa(%zagdgt @‘I‘ﬁﬁbsaén &ﬂﬁhnfeosrohcl ﬂmé’&ﬂdn&t when eR&d @fher Miumf i | tered. The

filter cakewa acet one an o afford N (5-
cycl opr oy afPr ’Eﬁ?fb?’? d‘?“?/FWitFLW\"Hi'Eﬁ %"%"%‘P’BBW%‘E:QD”AR? -di ne, nononesyl at e
salt (3. 24visepscdblbirefsingent pibfefaspante sol i d. The product was then dried

under vacu us crystal having the follow ng
properti esulg%'—gg?g&f &Qh)% sf&gg‘gﬁ%l refringent plate/equant Degree of
Cryst al | i nitiygroscapitity: oeryhygadsicopie - Hygroscopi city: non-hygroscopic

Appear ance: A;EHefaraWBé toﬁvﬁ.ﬁtggpygiah,hggo@ol id 10 Melting point: 215C (onset
t enper at ure at X- Ray |ffragt|on d-spacing is provided in the

fol | owi By Mﬁ't"@c tﬂnt %&SE@QSF“FIBPWBT% 5XBW: cU wavel ength 1: 1.54056
Vavel engt h fie X-Ra¢ diftactibied-spaditigas protidedintdioliddangEatife I- Coupl ed: 3. 000 to
40. 000 StepSi ze: 0.040 StepTi rre Snoot hi ng Wdth: 0.300 Threshol d:
1.0 d(A) 1 rel d(A) Irel d(A). gﬂe%% 24671 2.8 5.99091 6.0 4.00874 26.0
23.73093 2.2 5.63525 25.5 3. 9283 5 16. 16249 100.0 5.47164 11.5 3.69629

10.3 1% 228%%e: du L Wavelhgfh £3% 54086 OR4vdengtif2: 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

dA) [ 1(rel) dA) | _Irel) d(A) i(rel)
27.24671 28| 599001 6.0| _ 4.00874 26.0
2373003 22| 563525] 255] 392839 6.2
16.16249 |  100.0| 547164 | 115|  3.69629 10.3
13.22989 17] 527699 | 399 360428 7.4
11.97180 15| 517064 | 183 355640 233
B.70523 12| 503666| 224 347039 9.6
8.06940 69| 481802 240! 340872 12.2
7.82513 72| _446748| 17.0] 335011 12.3
7.25205 84| 417204 627 _ 3.26503 36
6.70670 102 4.06613[ 107
d(A) I(rel d(A) [i(rel)
321953 52| 258367| 24
3.13686 47| 255540] 2.3
3.09315 25| 251395| 31
2.98181 102 246750 24
2.91078 42| 240342 21
2.85527 36| 236976 25
273317 34| 2.33468| 4.3
56| 230520 26
2.68209
26| 226652| 15
2.64423 i




'11. 97180 1.5 5.17064 18.3 3.55640 23.3 58,?0523 1.2 5.03666 22.4 3.47039
9.6 8. 0694f, Prd7<h- 81802 24..0 3.40872 12:2  '7.82513 7.2 4. ¢y7m80/ti4600
3.35011 12.3 7.25205 8.4 4.17294 62.7 3926503 3.6 6.70670 10.2 4.06613
'10.7 d(A) irel d(A) Irel 3.21953 5.2 2.58367 2.4 3.13686 4.7 2.55540 2.3
3.09315 2.5 2.51395 3.1 2.98181 10.2 2.46750 2.4 2.91078 4.2 2.40342 2.1
2.85527 3.6 2.36976 2.5 2.73317 3.4 2.33468 4.3 5.6 2.30520 2.6 2.68209
2.6 2.26652 1.5 2.64423 WD '01/30759 PCT/1B00/ 01460 -29 EXAMPLE 6 To 3. 165
kgs of the product of Exanple 5 was added 123 Liters (3.8 5 vol unes) of
acetone. The slurry was agitated for 20 hours at roomtenperature. The
slurry was filtered, and solids wer EX4MP4E€t 50C. The product was an
ﬁﬂnhydrous Cr%staLTé §.-1é§?g§<6f’th;9 &D%&EﬂEmr}Pﬁlebwhﬁlc?édﬁQﬁmfﬂwsng properties.
croscopy: birefringent equan ree.o al linity: I rystalline
10 I—lygroséppV@PW?S.)Qﬁé?ﬁt?ﬂﬂg?U?é%W asﬁﬁ?ﬁ?ﬁ?'%%@: Wi ¥ ° r?&'ﬁ’&* "l'r%'e sol i d
(';/El ting poinfrhe 2|a§gwggﬁ|§éié%taagaﬁrd@tw¢wdﬁd & 6b70. nheTpreduét Way anli f f ract i on
-spacing is provided in the fo | le 111 . LI FORM A

Aode: CU - vRTRGDR - TS0 SERIETHD BN frneshe orEind Higertes
I ntensi ty: 0. Miédscopy: birefringent equant

Degree of Crystallinity: fully crystalline

10  Hygroscopicity: non-hygroscopic
Appearance: white crystalline solid
Melting point: 228°C (onset temperature at 5°C/min)

The X-Ray diffraction d-spacing is provided in the following Table Il

15 TABLE il
FORM A

Anode: CU — Wavelength 1: 1.54056 Wavelength 2: 1.5443 (Rel Intensity:0.500)
Range # 1 — Coupled: 3.000to 40.000 StepSize: 0.040 StepTime: 1.00
20 Smoothing Width: 0.300 Threshold: 1.0

d(A) 1(rel) d(A) I(rel) dAY ] i(rel)
12.78805 75.6 5.08486 14.5 | 4.40968 9.1
10.11984 0.9 5.74817 77| 4.26077 | 359
9.54998 1.0 5.44162 25.8|  3.99060 | _ 100.0
8.48106 10.5 517467 6.2] 3.70101 9.6
8.06059 32.3 4.88694 19.8 | 3.56895 | _ 10.0
7.40035 3.7 4.80505 6.4| 3.45647 |  18.9
6.90891 9.9 4.71329 123 |  3.39599 4.3
6.78458 7.1 4.64163 8.3 | 3.28501 14.3
6.39441 37.1 4.47485 72| 3.19673 8.2

d(A) I(ref) d(A) i(rel)

3.13360 28.1 2.64749 3.2
3.05819 72 2.58618 5.7
2.98863 6.2 2.55874 34
2.92559 45 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

5.6 2.29666 3.1
2.67941




Range # | - Coupled: 3.000 to 40.000 StepSize: 0.040 StepTinme: 1.00 20
Snoot hi ng WbdtBe7s9. 300 Threshold: 1.0 d(A) 1(rel) d(A) | @Eghso wj,(lﬁ], I (rel)
12. 78805 75.6 5.98486 14.5 4.40968 9. 13010.11984 0.9 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 9.6 8.06059 32.3 4.88694 19.8 3.56895 10.0 7.40035 3.7 4.80505
6.4 3.45647 18.9 6.90891 9.9 4.71329 12.3 3.39599 4.3 6.78458 7.1 4.64163
8.3 3.28501 14.3 6.39441 37.1 4. 4EXRMPUE72 3.19673 8.2 d(A) I(rel) d(A

I (rel) 3.13360 28.1 2.64749 3.2 3.05819 7.2 2.58618 5.7 2.98863 6.2
2.55874 3.4 2. 999p35 ra'ﬁ'\3fﬁ%ﬂﬁ%ﬂ%p&ox%@@&ﬁgs%ﬂe&%’r%&(}lr’ﬁeli 2.87377 3.5
2.37704 2.5 2.80412 3.0 2 51 6 WD 01/ 30759
PCT/ | BOO/ 01 8¥tRining N-(E-exglprrepyr 1-awgolin-S¥- 1i-ayazsie-4-carbory)-auanidiisr ox. 90% pur e
sanpl e of F&Tﬂﬁsﬁatélabhﬁlﬁpurmmrﬂhﬂlm added (EtOH contained ~9% water). The

N- (5-cycl op 1 | e-4- uani di ne,
di nesyl ate gg'p%\ﬁ'as ?r%%#eraﬁy)a%g%ano U%Q%Oa{'(’jcf&f’ © ag tllp'%%‘f‘ﬂ %8%19‘5@% wat er)
The sl ur r yfiitesed, agd thetsetid Wasdrwki(wsomridemasum for@Omindepaffadioge. The slurry
was then f t J‘ ?& (¢ under vacuum for 90
m nut es affle)érhﬁhﬁgm W%gl (ﬁ&f@tﬂé‘q'@ ysta n?%?e havi ng the foll ow ng
properties. MW@%B&CQW""QQT‘ equanthgent equant 10 Degree of Crystallinity:
ful'ly chyst pbledsr cARBRATEAMEeryGEIRAMT col ored crystal line solid

Appearance; cream-colored crystalline solid

Melting point: 140°C - 170°C desolvation, 208°C (onset temperature at 5°C/min)

The X-Ray diffraction d-spacing is provided in the following Table IV



Mel ting point: 140C - 170C desol vation, 209C (onset tenperature at 5C/ mn)
The X- Ray g#‘i@%@&l on d-spacing is provided in the following Table IV WO
01/ 30759 P Y1460 -31 TABLE IV Fqrm C 5 Anode: CU PCRABMVMUMMGth 1:
1.54056 Wavel ength 2: 1.54439 (Rel Intemsity:0.500) Range # 1 - Coupl ed:
3.000 to 40.000 StepSize: 0.040 StepTinme: 1.00 Snoothin Wdth: 0.300
Threshold: 1.0 d(A) 1 rel d(A) Irel d(A | rel 23.84363 3.0 6.20370 8.0
4.39823 21.9 12.75285 26.7 5.99047 16.8 4.25862 15.7 11.42066 5.6 5.74421
12.1 4.11140 6.0 10.47264 100. 5.43344 17.7 3.98950 78.6 9.13265 1.9
5.18281 8.5 3.81556 8.6 8.46986 1BBLEM)7621 4.8 3.70622 13.3 8.04025
35.7 4.89018 13.8 3.60428 8.4 7.%?PMB5 5.9 4.78821 9.9 3.56411 15.8

6.89800 12.8 4. 712 1 3.50634 14 5 6. 74243 7. 4604 11.8 ; 3.45643
22.6 6.38235" %{egég’% @e'igi’.'g 135.’%9%85 e Ay ?R (A) I(rel) 3.27809

v

15.2 2. 67907 gi—%—i- . : . : : :
3.05034 6.9 2R3 13C .gc% gty 48.950 4 . SEPREF 518%2 43972 4.6
2.87199 4.6 22 Vith; G300 Ioreshiold, 10 5 o42000 o 92 34405 3 9 274383
d(A) A(reh) T d(A) sty dA) T I(tel)
23.84363 30 5.20370 80| 4.39823 21.9
12.75285 26.7 5.99047 16.8 | 4.25862 15.7
11.42066 56 574421 12.1(  4.11140 6.0
10.47264 100. 543344 17.7 | 3.98950 78.6
9.13265 1.9 5 18281 85| 381556 8.6
8.46986 18.7 507621 48| 370622 13.3
8.04025 35.7 4.89018 73.8 | 3.60428 8.4
7.37462 59 4.78821 99| 3.56411 15.8
6.89800 12.8 4.71228 71.1 | 3.50634 14.5
6.74243 7.2 4.64604 11.8 | 3.45643 226
6.38235 13.6 4.47029 14.6 | 3.38053 10.5
d(A) i(rel) a(A) T(rel)
3.07809 15.2 2.67907 51
3.13075 17.6 2.63333 4.0
3.09826 9.4 > 58530 6.0
3.05034 6.9 250819 3.7
2.98350 7.9 2.46620 6.4
2.91868 5.5 2.43972 46
2.87199 46 2.38677 4.7
55 2.33708 4.3
2.81359
5.0 2.31420 39
2.74383
32 2.29162 33
2.70966
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3.2 2.29162 3.3 2.70966 10 WO 01/30759 PCTI|1B00101460 -32 CLAIMS 1. A
crystal |l i pdigempof a salt having the Formula | 0 NH2 NocPoo@$3SBH N N
| I oa~ 2. A crystal which is -32-

N-(5-cycl opropyl - 1- qui nol i n-5-yl - 1H pyrazol e- 4- car bonyl )- 5 guani di ne,
nononesyl ate salt. 3. A crystal of claiml which is anhydrous

N- (5-cycl opropyl -1 -qui nol i n-5-yl-1H pyrazol e-4-carbonyl ) -guani di ne,
nononesyl ate salt. 4. A crystal of CLAIMB | which is anhydrous

N (5-cycl opy opyl 4- car bonyl ) - guani di ne,
nononesyl atfe sa%gr(%?h%h%% Eélﬂia ﬁéﬁf\g&%‘?ay 10 diffraction pattern
111111111211 ..~ ~ C,~ WO 01/30759 PCT/ 1B00/ 01460 -33 Form D Anode: CU -
Wavel ength 1: 1.54056 Wavel ength 2: 1.54439 (Rel Intensity:0.500) 5 Range
# 1 - Coupled: 3.000 to 40.000 StepSize: ONB40 StepTine: 1.00 Snoothin
Wdth: 0.300 Threshold: 1.0 d(A) 1 ri¢gl d(A)] Irel d(A) Irel 27.24671 2.8
5.99091 6.0 4.00874 26.0 23.73093 5. 25 25.5 3.92839 6.2

N NH,

'CHaSOaH

2. A crystal which is N-(5-cyclopropyl-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 salt.
4, A crystal of claim 1 which is anhydrous N-(5-cyclopropyl-1-quinolin-5-yl-1H-
pyrazole-4-carbonyl)-guanidine, monomesylate salt (D) having the following X-ray
10  diffraction pattern
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16. 16249 100.0 5.47164 11.5 3.69629 10.3 13.22989 1.7 5.27699 39.9 3.60428
7.4 11. 9713 oknorsh- 17064 18.3 3.55640 23:3 8.70523 1.2 5. 0346t
3.47039 9.6 8.06940 6.9 4.81802 24.0 3.4872 12.2 7.82513 7.2 4.46748
17.0 3.35011 12.3 7.25205 8.4 4.17294 62.7 3.26503 3.6 6.70670 10.2
4.06613 10.71 1 d(A) Ire! d Alre! 3.21953 5.2 2.58367 2.4 3.13686 4.7
2.55540 2.3 3.09315 2.5 2.51395 3.1 2.98181 10.2 2.46750 2.4 2.91078 4.2
2.40342 2.1 2.85527 3.6 2.36976 2.5 Rurm3IB17 3.4 2.33468 4.3 5.6 2.30520
2.6 2.68209 2.64423 2.6 2.26652 1.5 5. A crystal of claim1l which is the

anhydrous N-( no%gﬁbepr\gawénenr’?rrﬂ&“ NRhhdy %%kfepéﬁe Saﬁ443% Ag? h aving t he

1H pyrazol e- nononesy
fol |l ow ng - - ~~' ~
Ms .. vy AW Q % é’g_ﬁ,o t ' Ar?oee.p \Rgvelengthl
1. 54056 Wavel, X D 54'1(?%“ 1 llﬁAs iTY(reJ) —500) dW"gq(:4,) 1 - Coupl ed:
3.000 to 40.¢ rack UL SL?EQQQ* —1g0 S@[@ﬂ g W34l 0. 300
Threshol d: 1.j6~ %3 SRITE) -ZI‘ 52 (Aps5ls(T €1 R 02839 | g»| 6 5. 98486
5.44162 25.8 8c 000 157 > 366407 @.gha3g [O10T Az b
11 97180 1.5 5.17064 18.3 3.55640 23.3
8.70523 1.2 5.03666 22.4 3.47039 9.6
B.06940 6.9 4.81802 24.0 3.40872 12.2
7.82513 7.2 4.46748 17.0 3.35011 12.3
7.25205° 8.4 4.17294 62.7 3.26503 3.6
6.70670 10.2 4.06613 10.7
d(A) i(rel) dAY [ Wrel)
3.21953 5.2 2.58367 2.4
3.13686 4.7 2.55540 2.3
3.093156 2.5 2.51395 3.1
2.88181 10.2 2.46750 2.4
2.91078 4.2 2.40342 2.1
2.85527 3.6 2.36976 2.5
2.73317 3.4 2.33468 4.3
5.6 2.30520 2.6
2.68209 :
28 2.26652 1.5
2.64423

5. A crystal of claim 1 which is the anhydrous N-(5-cyclopropyl-1-guinolin-5-yl-

10 1H-pyrazole-4-carbonyl)-guanidine, monomesylate sait (A) having the following X-
ray diffraction pattern
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8. 06059

18.9 6.
14.3 6.

3. 13360

32.3 4.88694 19.8 3.56895 10.0 7.40035 3.7 4.80505 6.4 3.45647
OS&hAs® 4. 71329 12.3 3.39599 4.3 6.78458 7.1 Pcfirkbhrads 3 3. 28501
39441 37.1 4.47485 17.2 3.1967%-8.2 d(A) I(rel) d(A) I(rel)

28.1 2.64749 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 5.6 2.29666 3 1 2.67941 6. A crystal of claiml
which is N (5-cyclopropyl-1-quinolin-5-yl-1H pyrazol e-4- 10
car bonyl ) - guani di ne, nononesyl at EORMA hydrate. 7. A nethod for naking the
crystal of cIa| m . 4 con r|5| nq conbi ni ng an acetone sol utlon of
N- ( 5- cycl opfinedgilC 2 058 Wayeles 2443 KRelymtensity080Hi ne and
N- et hy|I5 pﬁaﬂsﬁﬁd‘m _ﬂ@‘%ﬁ t'-’nOQPetPh"eprQOgu W ature of about
30C to abolm \resheidi A9 + o ot _ o of about ambient 15
to about 35C_ 8. ‘W\)rret hoH"ef')or maki 87t he ¥EY st al dA) ajlifeh| conpri si ng
repul pi ng tlhe 1EGB8895 ( D) IAIBdr opsP8486 &t al 14.51 ach#@ARE at  £.1 enperature of
about 20C tlo_dPJda®8LEC wWA&rlei n S57ABH aAnhydk-Bilis 48D cr3fk3 al has the
fol lowing X-ra9.5489& r act | d® |pat t5eA462 b 29.81113.8906011 110Q.0}ji 11111 ||
1111 * C LIS _\W461080759 1PETy/ | BEW7AGas0 -RBI FH7AOD |AnadB | CU - Wavel engt h
1: 1.54056 1\av8I06@38 h - 32.354434.86684 | | n1®Bisi 13:5089800) W.®hnge # | -
Coupl ed: 3.[0007#48030] 000 8i7dnSi ABY506 hao K4hTi 345647 [0n 18.9
6.90891 9.9 [ 4.71329 12.3 3.39589 4.3
6.78458 7.1 4.64163 8.3 3.28501 14.3
6.39441 37.1 4.47485 17.2 3.19673 8.2
d(A) I(rel) d(A) I(rel)
3.13360 | 28.1 2.64749 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 25
2.80412 3.0 2.31951 3.9
56 2.29666 3.1
2.67941 ' '
6. A crystal of claim 1 which is N-(5-cyclopropyl-1-quinolin-5-yl-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-pyrazole-4-carbonyl)-
guanidine and N-methyl pyrrolidinone with methanesulfonic acid at a temperature
of about 30°C to about 60°C, followed by cooling to a temperature of about ambient

15 to about 35°C.
8. A method for making the crystal of claim 5 comprising repulping the Form
(D) anhydrous crystal in acetone at a temperature of about 20°C to about 25°C
wherein said anhydrous Form D crystal has the following X-ray diffraction pattern
20
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Smoot hin Wdth: 0.300 Threshol d: 1.0 d(A) 1 rel d(A) | rel d(A) I rel
27.24671 2. SveeBR91 6.0 4.00874 26.0 23:73093 2.2 5. 6352%c4aBk24632839
6.2 16.16249 100.0 5.47164 11.5 3. 6962935,0 '3 13.22989 1.7 5.27699 39.9
3.60428 7.4 11.97180 1.5 5.1706411 18.3 3.55640 23.3 8.70523 1.2 5.03666
22.4 3.47039 9.6 8.06940 6.9 4.81802 24.0 3.40872 12.2 7.82513 7.2
4,46748 17.0 3.35011 12.3 7.25205 8.4 4.17294 62.7 3.26503 3.6 6.70670
10.2 4.06613 10.7 d(A) Irel d(A) | Fetm D3, 21953 5. 2 2.58367 2.4 3.13686 4.7
2.55540 2.3 3.09315 2.5 2.51395 3.1 2.98181 10.2 2.46750 2.4 2.91078 4.2
2.40342 2.1 AnogsRy —INavelenginlzl.54056 Wayggngth 3: 4.54438488 4.3 5.6 2. 30520
2.6 2.68209 9lnw4gmo50m 2.26652 1.5 9 A nmethod for nmaki ngt he cryst al of

I 6 Rarioed# tepoupe &3 PPleto1 40.00Mh PiRRSiAs: B4 AtepT al-09n et hanol
claim6 cénpr éeﬁﬂ@ 3‘5@ et a1.0Pn et hanol or

| so- propanol / reshelds 1.0 ahout 20C t o _about 25C._ wherein
sai d anhydrol S Enuﬁ(ﬁ) ‘ryd‘(ﬁ@) as_ the®aqll K\Rﬂ_rnr X- rH{H) Hi ffﬁ(ﬁﬁ"} I ON pattern
10011117 11141 127124679 [1° ) 28] 1599091 | 6.0)]" | 4590874 {\n 0 264hl759
PCT/ | BOO' 0146023480830\ A ZrdoHe. T63525\1a\20.849t 1 392839 54056 8\Bavel engt h 2:
1.5443 (Re[ intcSsi6R49q 501P00E pahdd6d 11 1154, & :96‘1;9 00_t19-310. 000
St epSi ze: 0. C 13 e 1.7 5.27699 39.9 3.60428 7.4
11.97180 1.5 5.17064; . 18.3 3.55640 23.3
8.70523 1.2 5.03666 22.4 3.47039 9.6
8.06940 6.9 4.81802 24.0 3.40872 12.2
7.82513 7.2 4.46748 17.0 3.35011 12.3
7.25205 8.4 4.17294 62.7 3.26503 3.6
6.70670 10.2 4.06613 10.7
d(A) i(rel) d(A) | I(rel)
3.21953 6.2 2.58367 2.4
3.13686 4.7 2.55540 2.3
3.09315 2.5 2.513985 3.1
2.98181 10.2 2.46750 2.4
2.91078 42 240342 2.1
2.85527 3.6 2.36976 2.5
2.73317 3.4 2.33468 4.3
5.6 2.30520 2.6
2.68209
2.6 2.26652 1.5
2.64423
9. A method for making the crystal of claim 6 comprising repuiping the

10 anhydrous Form A crystal in ethanol or iso-propanol/water at a temperature of
about 20°C to about 25°C, wherein said anhydrous Form A crystal has the following
X-ray diffraction pattern
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Snmoot hi ng Wdth: 0.300 Threshold: 1.0 d(A) 1(rel) d(A) I(rel) d(A) I(rel)
12. 78805 #9061/8798486 14.5 4.40968 9.1 10.11984 0.9 5. 748%+Andhe ?4661 26077
35.9 9.54998 1.0 5.44162 25.8 3.99060 -36€0.0 8.48106 10.5 5.17467 6.2
3.70101 9.6 8.06059 32.3 4.88694 19.8 3.56895 10.0 7.40035 3.7 4.80505
6.4 3.45647 18.9 6.90891 9.9 4.71329 12.3 3.39599 4.3 6.78458 7.1 4.64163
8.3 3.28501 14.3 6.39441 37.1 _ 4.47485 17.2 3.19673 8.2 d(A) I(rel) d(A)
| (rel) 3.13360 28.1 2.64749 .3.2 3.05819 7.2 2.58618 5.7 2.98863 6.2
2.55874 3.4 2.92559 4.5 2.51058FORMA2 00063 3.7 2.44154 3.9 2.87377 3.5
2.37704 2.5 2. 80412 3.0 2. 31951 3. 9 5.6 2 29666 3 1 2 67941 10 The

met hod as rfRkq : e & . Zhout 10
95% et hahol Rangg ‘ébo&‘@%%t%o%@uﬁo E@%SWHSEP Pfo StepTlme 1.00

[ 5- Cycl opr o§peething AVjdth Lhreshold: 1.0,y 2201 e 4. carbanyl ) guani di ne,
monomesy| atle_heni SW at e“'ﬂ "N nef of MeBdicl Qi) ls o W8 anage resul ting
from i schenia &7880%0xi a 75 1598486 adni Af-Stler #.4 8988 a n@tral in need of
such treat nent10118B&f apeu®ital | \6.74897ef f ecTif\e 4 t| of 3%™8phar maceut i cal
conposi ti on_whéM8B8 sai d ddhposiS-44382¢omeb.8as 3980604t al0GP Iclaim | and a
phar maceut ilcal 1848188 pnt A0S lcar (5. 54467 | ohi 6.2 [or3.7810N fent 98] A net hod as
recited in lcLai8R6P98 Wwher 6321 |t hpﬁQ@Q b s 18.81dj 3668%8r{ai n10.0ilver, Ki dney,
| ung, gut, skel7AORBS muscl 8.7 spl 22 ncieﬁrﬂ" naAge4’ spi t&hPicord, retina
20 tissue, {t-he 8208841ty 89 Jﬂa'@ 12345239599 | A Blhod as recited
in claimi13 154p8 ] 641 3. ol 14.3
£5.39441 37.1 44748 17.2 3.18673 8.2
d(A) i(rel) d(A) Krel).
3.13360 28.1 2.64749 3.2
3.05819 7.2 2.58618 - 8.7
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
5.6 2.29666 3.1
2.67941 .i

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-yl)-1H-pyrazole-4-carbonyljguanidine,
monomesylate hemihydrate.
12. A method of reducing tissue damage resulting from ischemia or hypoxia
comprising administering to a mammal in need of such treatment a therapeutically
18  effective amount of a pharmaceutical composition wherein said composition
comprises a crystal of claim 1 and a pharmaceutically acceptable carrier, vehicle or
dituent
13. A method as recited in claim 12 wherein the tissue is cardiac, brain, liver,
kidney, lung, gut, skeletal muscle, spleen, pancreas, nerve, spinal cord, retina
20 tissue, the vasculature, or intestinal tissue.
14. A method as recited in claim 13 wherein the amount of the Formuia | crystal
is about 0.01 mg/kg/day to about 10 mg/kg/day.
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'is about 0.01 ng/ kg/ day to about 10 ng/kg/day. 0 I I I I G B Bt I I N N e B
~'~11 11 S o ba30§se01130759 PCT/ | BOOr 014607 ;37 15. A net hopCEEB0#/@d60t ed i n
claim 14 wherein the mammal is a fenal e.yr. mal e human. 16. A nmethod as

‘recited in claim15 wherein said tissue is heart tissue. 17. A nethod as
recited in claim15 wherein said tissue is brain tissue. 5 18. A nethod as
recited in claim1l5 wherein said tissue is liver tissue. 19. A nethod as
recited in cl1al m ASmethed es reciied id ciairs $whereindhe mammglisaemaloe mae et hod as
recited in a|m15 wherein 'said tissue is lung tissue. 21 A nmet hod as
recited in clhét' MA™5 wherein said tissue is gut  tissue. A nmet hod as
recited in clti m B5melhed e$ reciied i claim 4 whpeeinssaid tissyp 'srﬁ?é‘gl i§SU®10 i ssue. 23.

A method as r@cit & ?nét'ﬂo&%@i’é&té&m%&!i%%fﬁndséﬁd ﬁé‘sué id trainpiba@n tissue. 24,
A nethod as recite [aim1 erein said ti ancr eas ti ssue.

25. A met Hod Hs r dcetbad 2 rected %%“MM&T?’P%%‘?% SHE IS 'l‘J’S‘ptl €Y% etina tissue.
26. A nmethod @5 I @Chb@dd ias revited mc’la‘imn/amrerm sdietissoerokidneyitissuedni ni st er ed

15 prophyl ac Cal lr%ﬁ'a%ﬂj a8 r?r%ted & rﬁ% 1%%\Hepe?dsé|@tlgug'l§hﬂgstlé@’0@r ein the

phar maceut i c nistere r1or surgery. 28. A nethod
as recited i nz1cl ai Anméthovifae regited mmlmﬁémmw%wsuédﬁﬁ}&é'ﬁqeon i S

adni ni stered pyiory fQueaLdiaGes W s wiiraPsaid idsek oskertal he@tied in claim

15 wherein theé pharmaceutical conposition is admnistered during surgery.
30. A netHdd tissueecited in claim15 wherein the pharnaceutical conposition

is adm nisteggd dumemcu‘aerr@ﬁna@immarsmeaén sdid tredub dspesnrtissig. ed i n clai m
15 wherein the pharnma tical Qsi n A nl thin
twenty-four hehrs A % th'" 1%"\?&9{ 3?&@?&@%3&%&% b

Fas T ect In claimi15
wherein the ppar rrakcmethodeds rempasalalmdﬁ whs%re"adaﬂi tissyeds winalissHen twenty four

hours after cagdiag Wogears%?éa in AniREIsRAEréR tHeSDip8and I8 aBiisieré® wher ein

the tissue dafdge resultin
15  prophylactically.

27. A method as recited in claim 15 wherein the pharmaceutical composition is
administered prior to surgery.
28. A method as recited in claim 15 wherein the pharmaceutical composition is
administered prior to cardiac surgery.
20 29. A method as recited in claim 15 wherein the pharmaceutical composition is
administered during surgery.
30. A method as recited in claim 15 wherein the pharmaceutical composition is
administered during cardiac surgery.
31. A method as recited in claim 15 wherein the pharmaceutical composition is
25 administered within twenty-four hours after surgery.
32. A method as recited in claim 15 wherein the pharmaceutical composition is
administered within twenty four hours after cardiac surgery.
33. A method as recited in claim 15 wherein the tissue damage resulting from
ischemia is ischemic damage and is incurred during organ transplantation.
30 34. A method as recited in claim 15 wherein the pharmaceutical composition is
administered to prevent perioperative myocardial ischemic injury.
35. A pharmaceutical composition which comprises a therapeutically effective
amount of a crystal of claim 1 and a pharmaceutically acceptable carrier, vehicle or
diluent.
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ischema is ischem c danmage and is incurred during organ transplantation.
30 34. A obu7¥s recited in claim15 wherein the phar npeemidodtdso
conposition is admnistered to prevenBg-perioperative nmyocardial ischemc
injury. 35. A pharnmaceutical conposition which conprises a therapeutically
effective anount of a crystal of claim1l and a pharmaceutically acceptable
carrier, vehicle or diluent. | "IINVIIII IIIlTU* ~:; L. 14 S W

01/ 30759 PC3%-| BO®Parageputical gompositipnderthereagduction o fissue Wpmege resultiior t he
reducti on Ofrorh isthetRia @R AFMRIalAN dohipbises’d m&‘aFéﬁf&&W ¥eBliveBHRANE & avhi ch
conprises a therégeutl cal I\é effectjve anount of a crystal of claiml and a
phar maceut i €¥IEhPT 58100 AaY P Bhamareuically Acrertable earmisy; yehidig or dilventa net hod as
rgci ted in ?.ai A ihtholl @ escited ine:itha?meﬁiﬁﬁs@hamﬁanﬁhndomﬁ'sigon ib g

adm ni stere rior to duri ter surgery. 38. A nethod as recited in
claim1l V\,haedr T*ﬁ‘éﬁ?ﬁﬁﬁ%%%@g&??%g%sgwog tionis admnistered prior to,
during and 38.-t erA methdd as regitedjivrolaim 16 mihketein thé bharmateutical dompbsitidnlis| 11 C L M
S administered prior to, during and after cardiac surgery.
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