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SODI UM HYDROGEN . EXCHANGER TYPE 1 | NHI BI TOR ( NHE- 1) BACKGROUND OF | NVENTI ON
This invention relates t sodi um hydr ogen exchang type 1 (NHE-1)
inhibitor. 5 Myocardial i¥henic injury can occur i ut -47=P¢teber 2094vwel |
as-in ‘per WIper8Tde settings and can |l ead to the devel opneotagdieerdden
death, nyocardial infarction or congestite heart failure. There is an
unnmet nedi cal need to prevent or'mnimze myocardial ischemc injury,
particularly perioperative nmnyocardial infarction. Such a therapy is
anticipated to be life-saving and can 10 reduce hospitalizations, enhance
quality of life and reduce overall health care costs of high risk

pati ents. Phar nacol c¥fiPER}-HERRQFED FXOHANGER OTYPROU IT8HFETTOR e(MBen)i nci dence and
progressi on of myocardial infarction and dysfunction occurring in these
surgical settings (perioperatively). In addition to reducing nyocardi al

damage and 15 inprovi ng post-ischenm c ocardial function in patients with
i schemi ¢ heart disease, cardﬁﬂ.ﬁﬂ@ﬁ&ljﬁ@ﬁm&ﬂo decrease the incidence
of cardiac nmorbi dif¥ inv@RfbriTelated! th b¥sotitf- . e e and
| a1 b Boin-hr s B taler R AHERT,

dysfunction in patients "at risk” (suc , exercise
I nt ol erant, 'B'ﬂipﬁﬁfary artery disease, diabetes nellitus, hypertension) that

require mon- Cardi@%Mimﬁhe?%njﬁﬂ?cdﬁ%ﬁéﬂh?%ﬁéﬁ%?§$%ﬁEQE e for the

nyocardi al injury observed after “ischem a and reper USi 6n s not fully
under st ood. P&ENOBENAEYS Seltings andicenteagis thedavslopmest okuidendeathe of guani di ne

derivatives cakififinfardhi : : ythpy,as. A
recent publ irg‘f]oed pat 'fﬁt&'g'é)g'fﬁ'ﬁﬁ‘@'ﬁthgg%'%%gf%%% ?tsrﬁée%é%be% 25
99/ 43663 on 'SEfRVERLRTMnImizZemgocardial iggherlioiniung particutarly peiispenativeby

| ncor por at egnydardid itaRfiGE Suth 3th&SHPis ankahitel Yo 8L iftdGuihg Nl 'R O S

i ncl udi ng (5-cycl opropyl - 1-

(qui nol 18- 5reduce haspilaligatians. enhepehauality of lifenantl neducerbeerallidaltbanreocostsir t her
states thabfhighfkRipafiéhtsal ts of the immediately preceding conpound are the

mono- or di- nmesylate salts.” One group of preferred conpounds, which
i ncl ude 30 hydr okVgunasiqgdial eafﬁpem%m'pnmuue's@uqeubeinqiﬂeobaand 102 of the

Can exi ot | B o Ty e Bl Ry ol o e BRI 2o
. ) gui nolone rm as
descri bed i ﬁetglﬂ%q (qggpgqrptiv%p In adgitiorio redyciggdnydcsrdial dlemagalapdassi gned U. S.
provi si ggal iragtelihg pbsioSchaiit Alyo&fdial function in patients with ischemic heart
' disease, cardioprotection would also decrease the incidence of cardiac morbidity
and mortality due to myocardial infarction and dysfunction in patients “at risk’; (such
as greater than 65 years, exercise intolerant, coronary artery disease, diabetes
n;ne'IIitus, hypeﬂenéion) 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 disclosed the use of guanidine derivatives as
useful for the freatment 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, dis‘c!os_es a variety of NHE-1 inhibitors including [5-cyclopropyl-1-
(quinolin-5-yi)-1H-pyrazole-4-carbonyllguanidine. The publication further states
that “preferred salts of the immediately preceding compound are the mono- or di-
~ mesylate salts.” One group of preferred compounds, which include
36  hydroxyquinoline cOmpoun'ds, is described in claim 102 of the published ,
application. Of courée, some of these hydroxyquincline compounds can exist in
several tautomeric forms such as the quinolone form as described in that patént
application. In addition, commonly aséigned U.S. provisional application serial no.



0 27 Cctober 2004 WO 01183470 PCTI I BO1/ 00277 -2 60/162,374 was filed on
Cctober 29, 1999 and is djrected to crystal forns the above descri bed
NHE- 1 i nhi bitor. PCT/ JP4@@04650 application publis on 2i@etobédr, 200998

di scl oses stituted five-nenbered heteroaryl)] guaniy unds to
be useful % igﬁ:ﬁghl bitors of Na | H+ exchange and consequeg"tﬂ? g@?%gtlve
for the Treat ment of various di seases such .as hyper tension, arrhythm a,
angi na pectoris, nyocardial infarct, arteriosclerosis, and conpl i cations
of di abetes. Thus there is clearly a need and a conti nui ng search in this
field of arteofmanmréuﬂ&mb%b&m HBoRLAP R difebteB 86 LRI Bhy 8 fRsocar di al

i schenia. 10 SUMVARY. OF. THE | NVENTION This invention’is directed to a
conpound of aPBY‘?’rﬁ?s&"Pe‘igHg binbWitery t hereof, or a pharmaceutically

acceptabl e salt @cwwmmgn%aﬁtagén l_Eubllsﬁ@dgnQﬁﬁldié‘ggg%{s obdeNPT OVi SO that

[ 5-cycl opro (qui_nol i n-5-yi) razol e-4- carbon guani d| ne is not +
i ncl uded. A%H%’é@“ﬂ@f \ﬁ-wembérqﬂheé@'eaw ayading gompeyndsrto b@rusaful as
phar macegit i gMiditérs SIS BxcRarR! ﬁd%nﬁﬂn@f@wfo?iqé)ﬁeambﬁ & odr ug’ .

i ncl udes the proviso that [5- 20 cycl opro urnolin-5
H pyrazol e- xawmﬁﬁaﬁfﬁﬁlm.aﬁmeﬂ@w gt mtpe@ngmpgctpnsﬁécherﬂlals al so

di rect ed touﬁ%@faﬁeaés%lémg.%he cB:'ﬁp@é%ﬁbOé detés. (2
qui nol on-5-yl ) -1H pyrazol e-4-carbon I]guanl Ine, or a &larmaceutlcally

accept abl e ~ sal tTBIFs §'aﬁr915cﬁi¢ﬂftyme pand@-¢esBying search in s figlhaf arvfory, i he
above conpopiifpdinds3omAle freathient %é?i&)ﬁbrahvé %yebara*ah %h ﬁ' ) 1H
pyrazole--carbonyl]guanldlne referred sa e hydrochl ori de
salt, al nost " preferably, leﬂﬁalt One di scl osed
enbodi ment s a 1S iYénn i BRGkAE 2 cAMPBTG dFofmulallumBn) having a di sease
or condition nediated by NHE-1 by adm nistering a therapeutically effective

anmount of the Fornmula | conpound, a prodrug thereof, or a pharnmaceutically
acceptable salt of said conpound or of said prodrug to the mamal .

&

15  a prodrug thereof, or a pharmaceutically acceptable salt of said compound or of

Formula I

said prodrug, with the proviso that [5-cyclopropyl-1-(quinolin-5-yl)}-1H-pyrazole-4-
carbonyl]guanidine is not included.
As used hereih the phrase “a prodrug thereof, or a ph::lrn'iau';euticaIlyr
acceptable salt of said compound or of said prodrug” includes the proviso that [5-
20 Cyclopropyl-1-(quinolin-s-yl)-1 H-pyrazole-4-carbonyf]guanidine is not includéd.
This invention is also directed to substantially pure [5-cyclopropyt-1-(2-
“quinolon-5-yi)}-1 H-pyrazo!e—4-carbc§nyl]guénidine, or a pharmaceutically acceptable
salt of said 6ompound.



Anot her di scl osed enbodinment is directed to a nethod of reducing tissue
damage (e.g., substantially preventing tissue damage, inducing tissue
protection) resulting fromischem a conprising adninist@?ﬂﬁﬂo?ﬂz@oﬁanwal
(e.g., afemale or male hunman) in need of such treatnent a therapeutically
effective amount of the Fornula | conpoynd, a prodrug thereof, or a

phar maceutical ly acceptable salt of said conpound or of said. prodrug.
Preferred i schem c tissues taken individually or as a group may be cardi ac,
brain, liver, kidney, lung, gut, skeletal nuscle, spleen, pancreas, nerve,
spinal cord, retifgmnbi l; =g a) g Sit b N i . An
especially preferredg?%ﬁﬁﬁﬁfghg?Eéﬁgﬁﬁgiﬁﬁgﬁu%?%?ggbﬁﬁégﬁgbd%¢§?%%H .
especi al | y pwereedsarbpmiguaniise.rd mrafergd |salt oidydentbe hydreshidda galt med ewst or a

phar maceut i GaliddhA eSRimhldciiglds saf sai d conpound or of said prodrug
is.admnistered to naEqrcevent perioperative nyocardial ischemc injury.
|

Preferably, the HKerfifclased ehogisigntis amgiiogof iRptingememmal (6. suman) having
phar maceut i Galidedsedsresmiidh h2darbb Qf-lEsladycﬁdﬁﬂﬁ'Qcﬂié?iH@QﬂﬁFap@ﬁﬁﬁl@'eﬁedﬁUé)dr ug may be
mage

adm ni stered pr oph%l actically. The ischem c da may occur during organ
t r anspl ant at3"EHNES e Epmyia kepBPgingehProdkg thaeohaig Rrmaceytispllyageapiablersal

Formul a | conmppaidtihpoanddrefiditthrbdies ®@fe m&fma, pharnmaceutically acceptable
salt of said conmpound or of said prodrug may be adm nistered prior to,

during and/or sRBPtEPrydisgases eahodimest SupiErste) tor a eibadapidregecind, dgfsey. |1 n one
aspect of tQbmage\&Ht |sQBstérhi§llyFF|’fe%Htiﬁg lis§RMBAHASS, iRduBhg sk RAERST). or a
phar maceuti cal I%%gcce tabl e salt of said conmpound or of said prodrug nay be
adni ni st er e PSUPIREHRT 5'/4.%'“?‘7'3 EETBISe asiustenng Ao g eapd! di9-d8 L8Pl RuPeiBe  about
o.ho 1to 1Q®ur?=r|gp{)kg hd@wofoégcm meat{i@mra# tr@mpguﬂ@@vmﬁuéﬁde amomt]gw Itmglrddrﬂaasagof , Or a
phar maceut i ca cceptabl e sal t sald. c oun%g%r . sal rodrug. An
opecially EoEPbRT AP RGERay HERTEg Lo g ) PIPoBS The
Formul a | cofgautaedru@a prodrug thereof, or a pharmaceutically acceptable
salt of said co ung.o of .said pradrug. Anot her disclosed enbadi nent is
Girected to a nelROIOICPLNGENTG AYBCaalY YA SEub FRvg eoriec
subst ant i al liver,iidase hihg, ot Shetdal musdaragiecn, pardtezs Mgne| piakcopt, attieglissod))
the vasculature, or intestinal tissue.
An especially preferred ischemic tissue may be cardiac tissue.
It is especially preferred that the Formula | compound, a prodrug thereof, or a
pharmaceutically acceptable salt of said compound or of said prodrug is administered to
prevent perioperative myocardial ischemic injury.
Preferably, the Formula 1 compound, a prodrug thereof, or a
pharmaceutically acceptable salt of said compound or of said prodrug may be
administered prophylactically.
The ischemic damage may occur during organ fransplantation either to the organ
or the patient.
Preferably, the Formula | compound, a prodrug therecf, or a pharmaceutically
acceptable salt of said compound or of said prodrug may be administered prior to, during
and/or shortly after cardiac surgery or non-cardiac surgery.
In one aspect of this invention the Formula | compound, a prodrug thereof, or a
pharmaceutically acceptable salt of said compound or of said prodrug may be administered
locally.



during surgery (e.g., coronary artery bypass grafting (CABG surgeries,
vascul ar surgeries, percutaneous translum nal coronary angi oplasty (PTCA),
organ transplantation, or other non-cardiac surgeries) c2hpcioberzpo4
admnistering to a mammal (e.g., a female or male human) a therapeutically
effective amount of the Fornula | conpoupd, a prodrug thereof, or a

phar maceutically acceptable salt of said conpound or of said prodrug.

. Anot her di scl osed enbodinment is directed to a nmethod of reducing

nmyocardi al tissue damage (e.g., substantially preventing tissue danage,

i nduci ng tissue g cardiac
(acute coronary 5;9%1%@&%@93@&@%%%@%@12?? ¢ ct%%hggrgﬂﬂ%%?abl e angi na)
or cerebral C@W@%a@r@mﬁ@e@eﬂ@ phamac@mlly@@mtabaﬁbofsa@rmmgwr@rqr ng to a
manmal (€. gef r@d’,@d IR 2R I anount
of the For rrﬁflsgﬂ%’lH gﬂ%ﬂae%hﬁpr&ér u Osﬁge%@? orlt"tlocoaI tg}ﬁ?mtgfgg{&%%ééf%e

accept abl e 5gmula I@Pme%una %ﬁ%ﬁ@fe@ Ok P@&F@PGBWCQMQQ?QBDWWHQFS% scl osed
enbodi ment bé‘migyuﬁ@&tc@gla,@ﬁ. ghronic nmethod of reducing nyocardial tissue
darmage (e.g., substantia preventi n‘g ti ssue damage, inducing tissue

prot ect i on) in a B‘&F%Htsc'ﬂﬁqdﬁ"ﬂpﬂgﬁbﬁ% reé@ﬁéﬂﬁﬁ?‘“ﬁ‘é@fﬁ@dlﬁlngé’él§’é3"€'@ g.,
previ ous MieeR ddhabe (d.d)fsabtdritay p@vehmghégabaarﬂéw RalcirdisfRiprddtiisnywho are at

hi gh rlskfor ocardlal |nfarct|onaé e > 65 and two or ‘nore risk
factors fordusgg (el SPTONYYY SHeN RYP %ﬂ‘ﬁﬁ'f‘%( G} grrosriest @eeyigy surgeries. namal
(e.g., a fqmiuanecsusmhgmhmma&m@ybﬁ@dspm@qpmﬁ bﬁga:efrér@slbmmanaémn& of the

Fornula | conpound, or, a arnmaceutjcal ly acceptabl e
salt of samméis’ﬁﬁéﬁfﬁaf%é}"%fp%%? Ggrﬁ?'ﬁtﬁ?r@gt‘? 3&%9’1"??&9 %i%femgleimakhodi ment i s
di rected t cusanpd thedpalticly efesid angounberiesFdmuld AgegHR UGN BIpFddrigtBerédieorchr oni ¢
oral admnistration.t | .ip need of UCE _c}retrrent a

t her apeut i Caaqqagn@ytg@fy%%%ﬂtog 'cf%g‘p%'?‘fﬁﬁlo °3C OHYbund, a prodrug

t hereof, or a phAnm‘rh&rellstlomlemboam&m diteced ad ineibbd sfaé(ﬂjcmgmﬁwmialor of said
prodrug. 2 4 004 s directed to a
et hod f or (pRBARAG G ararral PikSen s Hie 83 S IR A R eR D g o a
mamal (e. gpai;ten&s freseaiirg veth onwligy daahar(3cute c:drdmr;eqyadrbnnealelg/rrgbdaﬁdiall ve anount
accept abl e Taipyons Y gl B APk NG Jlon 0 oy RARITREN S sl osea
enbodi nent admm@taneg:toedmrmﬂd (ergtmiamalemr rrEieel!mman)ga theramlmszéﬁemtm s

il X
Cher apeut | G uor Ep Poinlfe (ol Pd&ﬁtﬁfgﬁﬁa%@%%cgﬁ%%%&a K5 g
t her eof , orof gpihtrmprwrsErof s8id nﬂydﬂlg

Another disclosed embodiment is directed to a chronlc method of reducing

myocardial tissue damage (e.g., substantially preventing tissue damage, inducing tissue
protection) in a patient with diaghosed coronary heart disease (e.g., previous myocardial
infarction or unstable angina) or patients who are at high risk for myocardial infarction (e.g.,
age > 65 and two or more risk factors for coronary heart disease) comprising administering
to a mammail (e.g., a female or male human) a therapeutically effective amount of the
Formula | compound, a prodrug thereof, or a pharmaceutically acceptable salt of said
compound or of said prodrug.

Another disclosed embodiment is directed to a method of preventing ischemic
damage comprising the chronic oral administration to a mammal in need of such
treatment a therapeutically effective amount of the Formula | compound, a prodrug

thereof, or a pharmaceutically acceptable salt of said compound or of said prodrug.



acceptabl e salt of said conmpound or of said prodrug. Another disclosed
enbodi nent is directed to a nethod for treating hypertension conprising
admnistering to a mammal (e.g., a female or mal e human) 27 Obbep2004i cal | y
effective amount of the Fornula | conpound, a prodrug thereof, or a
pharmaceutically acceptable salt of said_conmpound or of said prodrug.

Anot her di scl osed enbodi nent is directed ?'o a nethod for treating
arrhythma conprising adnmnistering to a mammal (e.g., a fenale or nale
human) a therapeutically effective anount of the Formula | conpound, a

d th f d
bf *said prodrug Al BREESRARELERI Y arBERTPS ey REkoalo p3B0 GRS 15, '
treati ng angiipepspeemprising adninigeingitng macmahjest, efémale oranale hemamk (e. g., a
femal e or MagrALRA eﬁe&,vférﬁ@%ﬂmﬁﬁédn%ma%&ﬁ&m 48 %rﬁ?rg{ﬁ&'ae Formul a |

conpound, a prodrug thereo ar maceutlca e salt of said
conpound or maweﬁeelthgﬂmﬁﬁﬁableﬂwﬁpf'@!dC@meﬂmﬂs&édf@ﬂbmﬂlﬁant is directed to a

method for treati ﬂgomagaaé‘ed e%ﬁ&ﬁwﬁeﬁs‘?%lbéc@ﬁ@é .hama&ogﬁyuﬁgeﬁe% dosis® @

manmal (e.g., a female or unman erapeuti c |ve armunt
of the For mﬁ%pﬂSIeswlmmﬁanngato B Meg) (cchear fepale oorrna!a hurph'ararth&rmtmw |y

accept abl e Sé#eauvefam%aﬁt@nﬁ@m%r&d ?@Ed%@d tﬂ&é&%raﬂwgsﬁ‘%%éuu% ! osed

enbodi ment is directed to a net or treating renhal diseases conpri sing
adnmi ni st er i repceriable splehsaid @@P@U“dcﬁoﬁé’@f@ﬂéﬂ mal e human) a therapeutical ly

effective amount glotlh8iséieldhBodimERMEURMEREd to? REREH fd&reratﬁ?d 1/ErtenSion &
phar maceutical |y accept able salt of said conpound o sai d prodrug.

Anot her di s@PBREINIAMHHHgrEA{C @aﬂ'mab‘@tgeéf‘?rﬁa'%lorrf’é&“%@dnqrﬁﬁt"ﬁ‘@&fz"icﬁ@’ di abetic

conplicati orsﬁeazoér%b&itagh@sksﬁnma%@ﬁ;b&uadta%r@dru@ﬁa@bf or& harmatelitRERl € or mal e
human) a thera eutlca Sﬁ'ﬁ’ effectjve ampunt of the Fornula I conmpound, a

prodrug t heré6iF bi5ysalt of ssitaomeedikar egaldPrefdpt abl e salt of said conpound or

gf sai ddprodrUg %Bg@fﬂ@ikﬁbd 3004dimbntAy diiebred tak m%@@@dtr@fh@gmwmral S t
irecte toamat od for treating restengsis conprising.adnmnjstering to a
mamal  (e. g.CCMESNGAIMINIggrin aemﬂ'ﬂﬁﬁh(?ga ﬂ@%ﬂ’éﬁq@@ﬁﬁn}gt@f@éﬁw e anount

of the For mfective gracgouiiick F(ﬁmplﬁa(l)ddirmgauhdil,ear;ﬁ@fmg Béredf, graaphameRebticalR! | y
prodrug. Anot her discl osed

2?&0)38;[ ?rglnte %@%ﬁ%&?@'&yﬁa@%a (F)Pg'fn c?HOffS@Pd pt'?dé'ﬁ i ng di seases of cell
proliferation conmpuiher digtladdembsediment gdirected tovamatabd foetraiting andirerperor nal e
huran) a comprising administering to a mammal (e.g., a female or male human) a therapeutically
effective amount of the Formula | compound, a prodrug thereof, or a pharmmaceutically
acceptable salt of said compound or of said prodrug.

Another disclosed embodiment is directed to a method for treating cardiac
hypertrophy comprising administering to a mammal (e.g., a female or male human) a
therapeutically effective amount of the Formula | compound, a prodrug thereof, ora
pharmaceutically acceptable salt of said compound or of said prodrug.

Another disclosed embodiment is directed to a method for treating renal diseases
comprising administering to a mammal (e.g., a female or male human) a therapeutically
effective amount of the Formula | compound, a prodrug thereof, or a pharmaceutically
acceptable salt of said compound or of said prodrug.

Ancther disclosed embodiment is directed to a method for treating diabetic
complications comprising administering to a mammal (e.g., a female or male human) a
therapeutically effective amount of the Formula | compound, a prodrug thereof, or a

pharmaceutically acceptable salt of said compound or of said prodrug.



therapeutically effective amount of the Fornula | conpound, a prodrug
thereof, or a pharmaceutically acceptable salt of said conpound or of said
prodrug. Another disclosed enbodinent is directed to a ne2hOdtober2@04eat i ng
cancerous diseases conprising admnistering to a mammal (e.g., a female or
mal e human) a therapeutically effective_anount of the Fornula |I conpound,
a prodrug thereof, or a pharnmaceutically acceptable salt of said conpound
or of said prodrug. Another disclosed enbodinment is directed to a nethod
for treating fibrotic diseases conprising admnistering to a mammal (e.g

a femal e or mal €A 3 E‘)sécfl?"ﬁtﬁ)gﬁlgntgﬁ’récl’ed tggir%g'%ijroitrgé;mg?éste%%?lé he For rrul a

| conpound, a prodrug thereo arnmaceut | e salt of
sai d conpousdmpisingfadministbripg bd?(rtl@nmﬁlrﬁ@g h@femlesm:h!Q@éwnen)tﬂUefamlﬁcaﬂB directed

to a met hod gkQhid LRGNt &@?e@oﬂﬂﬂé %d?ﬁpfouﬁbeﬁgf Qﬁiﬁ Iﬂ%rréb? 'o?a ﬁ’egmgée%{

admnistering to a ma rapeutlcally
effective aﬁﬁ@ﬁﬁtﬁbl@ﬁalﬁéalﬁéﬁfﬁmtﬁdpr@@ﬂ@@@ﬁwg a prodrug t her eof , or

phar maceutical | y Aﬂgﬁﬂ%@ﬁ%ﬁ&%ﬁﬁ&gi@?ﬁmﬁ%ﬂ% BFt%fangSt‘tﬂér %r &4 |U9

Anot her discl osed e to a net ng pul nonary
fibrosis confffestiencompising adneinistagnotto a marmmahie.o. (aéergale opmglefpinen)a nal e

hunan) a thﬁf@@%ﬂ%&%%&ﬁﬁ&f@{ﬁ A toRouhl S L ar{i%‘l'.l‘n@r}gbf &Ogmound a

prodrug thereo har maceuti c y accept abl sai d conmpound or
of said pr oahwac%m'h@qcem@%ﬁ%&%wwpmpfsay Mpdregted to a method for

treating CerebrOAh&ﬁé?%%blﬁsed@n%&%ﬁﬁs GiRKRE i REMBER Phatih§ Edriclol® a manmal
(e.g., a fenmale or male human) a therapeutically effective anount of the

Formul a | c@ﬁ%%@mpés'ﬂ@@ﬂﬂ'ﬂ"ﬂ@e‘irﬁé?éﬁﬁm"@f(eﬂ afgdieaicedle heean'$ accept abl e

salt of sai gheRpaRRAINGHEHvEIMSEM 6F tRY HUIE | cARURE a Ry tA&eS &rbodi nent i's
directed to a nmethod for treati ng%‘r%/ocardl al _stunning conprising

admi ni st er i AFTacesticaitArgpPiahie it o CMRPNASY ORI HEaN) a t herapeutical |y

ef fective amount Atdther distissetiermbbdiment icanpRY tch m@thw@ﬂm@ng fipste@lseaset a
phar maceuti cal table salt of said compound. or of sai d Pﬁaﬁd rug

e Bas & O PRRS SRR Bthcie b Feimal (5 TFERE o Sog T ReT el nod f or |

treating r’ryéffeaﬁvdla&iount(?bflﬁé Horaiulad RoRESURY) sEprogiuditieiedt|, Sriaaihiamgackaicailymanal
unman tically effective anount of the

(e.qg., a fenal OQ e
Formula | ¢ Cr?ﬁ@ﬁtﬁ%lsaté)fsﬂq Gameyn ‘?Wéﬁ? ‘?Brogrr“ 9a pharmaceutical |y acceptabl e
salt of said compatired distlosdd esrebodimept i ditattpd to a method for treating glomerular

nephrosclerosis comprising administering to a mammal (e.g., a female or male human) a
therapeutically effective amount of the Formula | compound, a prodrug thereof, ora
pharmaceutically acceptable salt of said compound or of said prodrug.

Another disclosed embodiment is directed to a method for treating pulmonary
fibrosis comprising administering to a mammal {e.g., a female or male human) a
therapeutically effective amount of the Formula | compound, a prodrug thereof, or a
phammaceutically acceptable salt of said compound or of said prodrug.

Another disclosed embodiment is directed to a method for freating cerebro ischemic
disorders comprising administering to a mammal {e.g., a female or male human) a
therapeutically effective amount of the Formula | compound, a prodrug thereof, or a
pharmaceutically acceptable salt of said compound or of said prodrug.

Ancther disclosed embodiment is directed fo a method for treating myocardial
stunning comprising administering to a mammail (e.g., a female or male human) a
therapeutically effective amount of a the Formula | compound, a prodrug thereof, or a
pharmaceutically acceptable salt of said compound or of said prodrug.



Anot her di scl osed enbodinent is directed to a nmethod for treating
cerebrovascul ar di seases conprising admnistering to a mammal (e.g a
femal e or male human) a therapeutically effective anDuntzbecﬁﬁ%rﬂﬁﬂﬂula
compound, a prodrug thereof, or a pharmaceutically acceptable salt of said
conpound or of said prodrug. Another di sc{osed embodiment is directed to a
nmet hod for treating organ hypertrophies or hyperplasias conprising

adm nistering to a mammal (e.qg., a fenale or nale hunman) a therapeutically
effective anmount of the Fornula I npound, prodrug thereof, or a

phar maceutical | y éﬁ@@%ﬁd&ﬁl%ﬁd§§lb9d'6'P”t$%¢"@Cf§6Wpﬂiﬂ?fHOQfPrt@ﬁ“@dﬂwcﬁfﬂ@ﬂr ug. This

i nvention i de%\‘u‘ﬁ@t:oﬂ'cbzﬁ?ﬁsﬁ% abﬁnln%tbﬁﬁﬁfﬁ%%ﬁmrﬁ@(e §0£'E%Ietdr ons whi ch conprise
an anount of the Fornu npound pr od r;% her eof, ore

phar maceut i cﬁ’PPyuma@@ébQ%“WﬁeCW? ag‘&F’HOUB Bz | spmeaUnd A d prodrug and a

phar maceut i ¢pablintg tha&ee Bt AtHafndealtichif becep BBk GhiEofQ4id BbrhpéRAd or of 8di | Nvention is
al so directed to pharmaceutical conpositions for the reduction of tissue

damage resul PPHYSf rom i schenmi a which conprise a therapeutically effective

anount of the FoAmB#editciSsRIBAMMOEIMeR iSUiBEEMS Rk RAb/ RN cBRBfIREaH! | cal |y
acceptable salt of said conpound or of said prodrug and a Hhar maceutical l'y

accept abl e PR COMpERoadRITiTengg fq AmemMal{e fn 8 e R ARIGHIMERR? | nvention i s
directed to therdseRti@fly afebﬁi@raa@emtomahbrym@‘lfceﬁabmm a Go@udgtherbf, & conpound as

defi ned abov odr u ar ceut icall acceptabl e salt of
sai d corrpoun‘g'aB'?an t’cg‘&agceﬁ%[?rsﬁ °ff58‘|d°PﬁB° RLP'SBEBIdYBf a medi canent  for
redgci Pg ti ssue daisgedisoksod emmurﬁernomdlrmém@hmeﬂfodwﬂ@athgo&gana rramml in
need of such treatnent. ot her ec resen i nve ntion

i rected: o NPALENGE or e pBRaD FomgRTS Sorpeipiti Arsri o = Tome br

H pyrazol e- fuman)zothyrapeitically difsvtivel anmounts thmmﬁmmwh&aooﬁd a progeligaiseredifor
broduce [5: Y ETERPaRIY Do RBR el b B o bbbl gRiRly | 0 @ humen 1o

H pyrazol e- 4-car Hdmyﬁv}agﬂmam alHort@ectédte phamescUicticonipogivths wbich cdngprided t o

ol ude par Ay BELANIOT RLBENL bRl WL ER o BltDGUAGPal o than that

whi ch woul d Tesu rom oun pl acebo, is
| ess than 1@3@%ptabf$satﬂdﬁSald@nmpwrs@bdtsa:dmrcthgwnﬁemhdmnapmﬁwyution 27 Cct ober

2004 -7a Th g fromischem a" as enpl oyed herein
refers to c%n%é?)t [ oncgﬁgpg%é(?: ‘?rlahl?ggom ated with reduced blood flow to

tissue, for exanghisinygetionds aisqﬁrrg@ted)to phamaceutical compositions for the reduction of
tissue damage resulting from ischemia which comprise a therapeutically effective amount of
the Formula 1 compound, a prodrug therecf/for a pharmacéutica"y acceptable salt of said
compound or of said prodrug and a pharmaceufically acceptable carrier, vehicle or diluent.

Another aspect of the invention is directed to a use of a therapeutically effective

amount of a compound as defined above, a prodrug thereof or a pharmaceutically
acceptable salt of said compound or of said prodrug for the manufacture of a medicament
for reducing tissue damage resulting from ischemia or hypoxia in a mammal in need of such
treatment.

Another aspect of the present invention is directed to a use of [5-cyclopropyl-1-
{(quinolin-5-yl}-1H-pyrazole-4-carbonyllguanidine for the manufacture of a medicament
wherein the medicament is capable of being administered to a human to produce [5~
cyclopropyl-1 -(2-quinoton-5-yi}-1 H-pyrazole-4-carbonyl]guanidine .

The term “reduction” is intended to include partial prevention or prevention
which, although greater than that which would result from taking no compound or
from taking a placebo, is less than 100%, in addition to substantially total

prevention.



obstruction of blood vessels which supply blood to the subject tissue and
which result, inter alia in |owred oxygen transport to such tissue,

i npai red tissue performance, tissue dysfunction and/or n&cPeiober2004
Alternatively, where blood flow or'organ perfusion may be quantitatively
adequate, the oxygen carrying capacity of 27 Cctober 2004 WO 01/83470
PCT/1BA /00277 the bl ood or organ perfu5|6h medi um may be reduced, e.g., in
hypoxi ¢ environment, such that oxygen supply to the tissue is Iomered, and
impaired tissue perfornance, ti ssue dysfunction, andlor tissue necrosis
ensues. The term"treating”, "treat" or "treatnent" as used herein includes
5 preventative (e.g., prophylactic) and palliative treatnent. The

expressi on "phar utL al | abl salt” re nt oxi c_.ani oni c
oAt cont ai hi ng T U cSeBiaak FRUBEAT ehei o eV et BITRE COBERT o,

i odi de, sul tindotly assbclstad:l Wwith redugel doptadveto tissief fat @gammldaatc&a clétwmar at e,

oxal ate, |ag t citrate | nat t han ona

(nmesyl ate) gh%”ﬁﬂop(?? {’} vegiﬁ[sfv&m%ﬁsgpplépﬁggt% fteﬁt S%@"ﬁﬁvg' [] &'—'FF%'% ety
exi sts the elqirdeseremoxygsn franspartiie soH tissyd, en;ma‘fédl &ss@ep@fonnmoestmlsm@ The
expression . h t not limted
to) sodium ﬁb%@lcgﬁﬁg%rh&r& hﬁé&hé}w&ﬁem um ﬁm?vovrﬁr é%lg%f) grf)urs (ﬁ))F ﬁ??é(tbgd

benzat hi ne Qignitativaly dslequate, émdwdygermrwng paacityodiol | ne, et hanol am ne,

di et hanol am ne, ethyl enedi am ne, negl am ne (N nethyl-gl ucam ne),
benet ham ne (N-benzyl phenet hyl am ne), 15 pi perazi ne or tronetham ne

(2-am no- 2- hydroxynet hyl - 1, 3- propanedi ol ). The expression "prodrug" refers
to compounds that are drug precursors which follow ng adm nistration

rel ease the drug in vivo via sonme chem cal or physiological process (e.g.,
a prodrug on being brought to the physiol ogical pH or through enzyne
action is converted to the desired drug forn). Again, there is. a proviso
that 15 20 cycl opropyl -1-(qui nolin-5-yl)-1H pyrazol e- 4-car bonyl ] guani di ne
is not included. By "pharmaceutically acceptable” it is nmeant the carrier,
di l uent, excipients, and/or salt nust be conpatible with the other
ingredients of the fornulation, and not deleterious to the recipient
thereof. As used herein, the expressions "reaction-inert solvent"” and
"inert solvent”™ 25 refers to a solvent or mxture of solvents which does
not interact with starting materials, reagents, internediates or products
in a manner which adversely affects the yield of the desired product.



It wll be recognized that the conpound of this invention can exist in

radi ol abel l ed form i.eguthe conmpound nmay contai ngane or nore atons
containing 30 an atoni ss or mass nunber diffeM@ht frdhPciobeeR@ ¢ nass
or mass nwibers3gredi narily found in nature. Radioi sotopes etrhydregen and
carbon include 2H, 3H, and 14C respecti&ely. A conpound of this invention,
whi ch contains those radioisotopes and/or other radioi sotopes of other
atons are within the scope of this invention. Tritiated, i.e., 3H, and
carbon-14, i.e., 14C, radioi sotopes are particularly 0 27 October 2004 WO
01/ 83470 PCheltiwtl @GRgan perfusipnghedivipdndydre rekdeced, egs.an bfpgiepar ati on and

or epar od. by rpfiBe STl o8Reh Sohty  the sERITHE MR AndHBARS U6508 ore 1 .
such r adi ol péréirinadce, dispur dydfurnction, madfor igegecosiscmsugs.ng out  the -
Clbsti tuting o roaer ubdfebelEa o Rt By R pta ciueg® O > °
non- r adidol aﬂneyéqidive_r(emepﬂaphyﬁtctig)rarquailialimtreatm_eadvant ages W I | be apparent -
L R
met fabol | t e sHits bentgining@nmny Isudh as (but not limited to) chloride, bromide, iodide, s.utfa_\te,
e e T R R
5- cycl opr oghicohate( opethaoesulfobaty i(nedyittp)araiziiokedecalfdnatey Sjrpeandrditinm t 0 human
U ECB | RB BRO el Pt oSRTROM RO BB IGRERTL b2 s Y
[ 5- cycl opr agppiestiof 2lsquefarsito nebtoyit catidriqsaita sudheasi(bulorat bwityd {oy sediusi ne may be
oo acol o PP, BABILE ez R, SRG SR e okt R e i e e
nmet abolite cﬁbemylethﬂepﬁﬁaniag), shdliee netbanobdnyine, tdiesharelaniing, ictiylevedbmie, be
e brAlE (ISR, eReBeAS Rt B, S0 e
proces §8s mmtmeﬁhwhme @mmmhydmymﬁm-t@+prmdiopar ticularly in
e ot ot o of TR SR b B IEL el Bl RGTRRES bl
f eat ur es offollowingi administrationsnetéase the drug in vivo via some chemical or physiological
process (e.g., a prodrug on being brought to the physiological pH or through enzyme
action is converted to the desired drug form). Again, there is a proviso that [5-
20  cyclopropyl-1-(quinolin-5-yl)-1H-pyrazole-4-carbonyl]guanidine is not included.
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"
25 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 feco’gnized that the compound of this invention can exist in
7 radiolabelled form, i.e., the compound may contain one or more atoms containing
30 an atomic mass or mass number different from the atomic mass or mass number .
ordinarily found in nature. Radioisotopes of hydrogen and carhon include %H, °H,
and “C respectively. A compound of this invention, which contains those
radioisotopes and/or other ra.dioisotopes of other atoms are within the scope of this
invention. Tritiated, i.e., °H, and carbon-14, i.e., **C, radicisotopes are particularly



are illustrated by the follow ng reaction scheme. Qther processes are
described in 25 the expe@l mental section. A detailgd descrlptlon of the
synthetic aspect of the ention follows: 0 WO 01/§u70 #7A0ptobend00dct ober
2004 -10 R¢J6i899d 00277 NH, H2N'-% NH 11 Accordi ng to the pgghgsfmoaaove, the
formula I'A corrpound (prepared as descriled in Capps, J. D.; Hamlton, C
S. J. Am Chem Soc. 1938, 60, 2104) is 5 dissolved in a protic solvent
such as ethahol and treated with an appropriate reducing agent such as
stannous chl oride di hydrate. The resulting m xture is stirred at a

t enper at ur e ppiferpdtPid thtiledse oﬁb@fbbralléﬁ afd bietecrabiyt A3QdidiaBUIRSFdrutAbOUt 24

hours. The resultl ng mxture 1s cooled to about 23 C and filtered. The
resul ting s6PMBOYRM €3 ganerally hamrenased bymethods wal keowmip thasresiilled ipihe

trituratinggpi Hamwm@mqfr %ﬂ@&h@b%&&ﬁwun@@dﬁ%@preaawh%g%@ﬁ g odf about

100 C for about hour, cooling to ab 23 Cand filtering to provide the
fornula 11 M@%rﬁ%d'ﬁﬁlesemmetﬁme@?qs@l@d%m the Rxpmplestbelaw By t he fornmul a

Il conpagind s@upittifigiaSrebailyedaliduiitddifabeiied fdagBht 61 X héH-Facidlatidied f r ee base by
basifying with an |norgan| c base, and extracting with an appropriate

organi ¢ sol (&&eNt. The forrmula 11 conpound' can al so .15 be isol ated as ot her

salts. Qher red@‘ﬂﬁér@é‘atﬂi@‘s%d%d@eﬁ}ﬂcﬁgé@ will bQ%[Z:é SR thdth the GRUREARA kil V 1 |
27 Cctober 2004 WO 01/ 834 -11 P 7 are known to those skilled

in the art, claimsivhish descibe ipneentianal yti ¢ hydrogenation.  The formula 11
conpound is diazotized pETAYEHISFEORIFETIORIGE RAE INBERTION ND

10 The compound of Formula 1 is 2 human metabolite of 5-cyclopropyl-1-
(quinolin-5-yl)-1H-pyrazole-4-carbonyljguanidine. It was identified from samples of
human plasma obtained after intravenous administration of 5-cyclopropyl-1-
(quinolin-5-yi)-1 H—pyrazole-4-carbonyl]guanidine to human subjects. The structure
of this compound was independently verified by chemical synthesis. In anofher

15  aspect of this invention [5-cyclopropyi-1-(2-quinolon-5-yl)-1H-pyrazole-4-
carbonyljguanidine may be prepared by administering [5-cyclopropyl-1-(quinolin-5-
YI)-1H—pyrazole-4-carbonyl]guanidine to a human and isolating the desired
metabolite from th_e plasma. Alternatively, the metabolite need not be isolated from
the human since it is produced in vivo.

20 In general the compound of this invention can be made by processes which
include processes analogous to those known in the chemical arts, particutarly in
light of the description contained herein. Certain processes for the manufacture of
the compound of this invention are provided as further features of the invention and
are illustrated by the following reaction scheme. Other processes are described in

25 the experimental section.

A detailed description of the synthetic aspect of the invention foliows:



sodiumnitrite at about 0 C for about 15 m nutes to about 2 hours. The
resulting diazoniumsalt_solution is reduced with appropriate reducing
agent, such as 5 stanno hl oride di hydrate in hyd@chl 027[80@8?'62% wat er
at about %Goﬁfgsﬁgom 23 C for about 30 m nutes to about Ift'lt}ﬂidﬁ/ﬁ 27%’he.
resulting solid i's collected by filtratiygn and purified i'na sw?a |l e
manner, such as by trituration with hydrochloric acid (for exanple, | M
aqueous) at about 23 C for about 30 m nutes. The conpound of fornula I1I
is collected by filtration as its hydrochloride salt. 10 Alternatively, the
formula I'll conpound can be isolated fromthe reaction mgjure as the free
base by. basifyigg, W th an inorgani swpase, and extracting Winkh an

conmpound can al 4o be i sol ated
wi |l performt b

as other salt
transformatio
conpound is p t hods knd 28
by the reaction™6f arl'N, Ni al kyl or i de'Ndi al'Ryl acetal , for™ exafjpl e, @

N, N- di met hyl f or mam de di net hyl acetal with an ester of 3-cycl opropyl - 3-
oxopropanoi c acid at a tenperature of about 28 C t.o about 115 C for dbout 1
hour to about 4 hours with or without an acid catal yst. qlhe group Rl and R2
are 20 conveniently any al kyl, cycl oal kyl, cyclog@%ylal l..qr arylalkyl
group. Furthermore, the two R2 groups may be tethe ogePher [to forma
cyclic entity. The fornmula IV conpound is reacted w he formjla I
conpound in an alcoholic solvent such as ethanol at a nperat yire of about
23 C to about 115 C for about 15 minutes to about ¥12gHour n the
formula 11l compoungyi s used as 25 its hydrochloride salt, i
advant ageous to garry out the reaction in the presence of an cess of a
non- nucl eophi | i c\\basg/—sH¥&h as triethylaniha\ The formula V coNpound is
collected by fil N on. Alternatively, the Aoresul a V conpound

i sol ated by r methods such as conce ion foll owed by Ition of
wat er and traction with a suitable offganyc sol vent. Alte#/naiy t he
fornmula V cOmpedn may be prepared uSy orrrula N and
ot her conpounds in p ac&of the formula |V con

whi ch the ( p is replaced by '

i s hydrol yzf base such as sodi

such as wat £ rret hanol , and/ or

ra¥gre such as at

| i v

According to the scheme above, the formula IA compound (prepared as
described in Capps, J. D.; Hamilton, C. S. J. Am. Chem. Soc. 1938, 60, 2104) is
5 dissolved in a protic solvent such as ethanol and treated with an appropriate

reducing agent such as stannous chloride dihydrate. The resulting mixture is
stirred at a temperature of about 0 °C to about 115 °C for about 30 minutes to
about 24 hours. The resulting mixture is cooled to about 23 °C and filtered. The
resulting sofid material is purified in a suitable way, such as by triturating with

10 hydrochloric acid (for example, 1 M aqueous) at about 100 °C for about 1 hourr,
cooling to about 23 °C and filtering to provide the formuta Il compound as its
hydrochloride salt. Alternatively, the formula Il compound can be isolated from the
reaction mixture as the free base by basifying with an inorganic base, and
extracting with an appropriate organic solvent. The formula Il compound can also

15  be isolated as other salts. Other reduction methods that will perform this réduction



27 Cctober 2004 WO 01/83470 PCT/1B01/00277 -12 tenperature for about 30
m nutes to about 12 hour The formula VI acid ist | solated b for
exanpl e, renoving the orggi c solvents, acidifying f i3 Qetphgy, 2004

Al ternati veio1/s34® fornmul a VI conpound can be isol at ed fr aomisei/sesxt i on
m xture by renoving the organic sol vent-$4- acidi fying and extracting with
an appropriate organic 5 solvent. The Forrmula VI acid is coupled wth.
guanidine in the presence of a suitable coupling agent. A suitable
coupling agent is one which transforns a carboxylic acid into a reactive

speci es whi ¢l fAbiR tammﬁed ih £ s8th ggﬂ;%&gﬂpnwcséahgg Hgaq:g&at.lne

coupl i ng agent vﬁ%‘@] reagent ects this co In a 10
one pot process Q'?F‘R'éd QQG@}@PH%!’S Q)WHZQQ"IE hydreghdena acid and watgndsiani di ne.
Ex(egpljar yt ﬁ%idnﬂ gitritead Qﬂétﬁ Da’qur about 15 minutes to about 2 hours. The resulting

i met hylam n odi i
yir ochl or | TUAAPDRSLEPVEE [l b e PR el eCyEna AGSYh S4EMASdi | i de
(DCO) / hydr ow&mstchloazle dibf¢itBEE)in hydrochloric acid and water at about 0 °C to about
2- et hoxy- | - I ol
di et hyl phosgwa}%g?/éﬁ'? mlqul%s% quqj:i ﬁg‘l&}’% Jgeﬁ%ﬁlﬁéggga%d Eﬁboﬂ%cé?q b3fL5 sol vent,
preferably d'ﬂfaélpﬁ@ﬂﬂcPUQ&d/@rﬂStﬁﬁbla masnpk sethiasbotfitusstivntwithdgydracblogbout 50C

for about | o @hamfe. hcwaéuedugy5:%09(2%8@@?a93m9m§ae9um dine as base.
Exenpl ary sol vents Igﬁ%ﬁ@?e acetonitril e di chl or onet hane

di met hyl sul fcgrpgend o AV IsFefestecdiy T k?ﬂ%ﬁ?f'@r%"é’ﬁﬁmﬂi’@(ﬁﬂ es thereof. The
coupl i ngo ag@iterratiyelp] the fdimutaliilicompeid sdn Eéis@l@l@ﬁ%hﬁthb lheactiah Aimtild 45 20

d to ] ; e which ! g
Frrat ovep BiiEbss MBI Bl o Phieanishebd Rl P a BB Ao: op. Exarmpl es
of such couppprogriategeganic selderdcThe formdlaih cempedidraeslsa e isblatedyds chl or i de

or oxalyl E{H&b{a’ﬁ& t@ hteP "m’ﬁf' 8§rgé%?wilpdérféﬁn tt‘ﬁé’ﬁ&h&{) a\fthQFel owP forman

acid fluoride or an a rmate 'such as Iso | sopropenyl|
chl or of or mat®t PeB'F'B?FaWéB%B ‘phoni ¢ anhydri de 25 (pr opanephosphom c acid

anhydrifi, PPA) Whéhommaemctoampbuamme ebymeﬁtﬁtrdmkaowmd@ﬁsésmwhde of

the carboxy ar bo z m.a acylim dazole.. If
t he coupl i nb’ @'gﬁfmh &s E)’%&Vlea c?rfiaﬂé\pﬂ cﬁalkyfomﬁ?gﬁsﬂg@g %&3 fRhploy a
smal | anounéexarfiple] NiN-tpiethylfommandide dimetbyatetal mith\antdsteaiod 8egclopropyledit (such

as dichlorg Eﬁ}rg;gag% éc‘?dﬁlaél%ln%r%?at@}%eofa%ﬁ'ﬁa%mo%oﬁthﬁsa“@ﬂrglﬁcl i de. This

activated aci rivative e cou m XI hg W th i nter nedi at e
in an appr opelrde abgwh 4/Betrs with or mthout an amd catalyst The group R'and R are

20 conveniently any alkyl, cycloalkyl, cycloalkylalkyl, or arylalkyl group. Furthermore,
the two R” groups may be tethered together to form a cyclic entity.

The formula IV compound is reacted with the formuta ill comp;ound in an
alcoholic solvent such as ethanol at a temperature of about 23 °C to about 115 °C
for about 15 minutes to about 12 hours. When the formula ill compound is used as

26 its hydrochloride salt, it is advantageous to carry out the reaction in the presence of
an excess of a non-nucleophilic base, such as triethylamine. The formula V
éompound is collected by filtration. -Alternatively, the formula V compound may be
isolated by other methods such as concentration followed by addition of water and
extraction with a suitable organic solvent. Altemativély. the formuta V compound

30  may be prepared using the formula Hi compound and other compounds in place of
the formula IV compound, such as a compound in WhICh the (Rz)zN group is
replaced by a R%0 group.

The formula V compound is hydrolyzed with a base such as sodium or
lithium hydroxide in a solvent such as water, and/or methanol, and/or THF

35 conveniently at about 23 °C or at an elevated temperature such as at reflux



together with an appropriate base. Appropriate sol vent/base conbi nations
are for exanple, dichlorgnethane, dinethylfornmam or acetonitrile or
m xtures thereof in the@@esence of excess guani di as ¥a9etobex 24

appropri at ygfilgést / base combinations include water or a (f&adahis0ohol) -
or 'a mxture thereof together with 35 _g.cosolvent such as

di chioronet hane, tetrahydrofuran or dioxane and a base such 0 . 27 Cctober
2004 WO 01/83470 PCT11B0O1100277 -13 as sodium potassiumor |ithium
hydroxi de in sufficient quantity to consune the acid liberated in the

reaction. Usge of o) | ent ngd .appropri ate ectj.on of :
sol vent s and‘epgﬁﬁi‘p}%?‘é?%bs&bgb%% totai’oﬁﬁl%ggp”g%?ﬂ?ee@"méﬁé‘cgr'?ﬂtﬁ" can be
readily detieolaterdy, farexample, ientoringtthe erganic kolgértts,odcidifying atidfiterrsgir €. These
and other e I waﬁg ' | C.acCi are
descri bed |nm%g’%w %3W%PF , ﬁglrjtcg '?Pe &E&?%ﬁ%gﬁﬁé%%&&@.%g%ﬁe
Verl ag, 1974emgyingithe piganigsolvealgapridifyingrand exirasting with apcanpiretsialy ondasisi s,
Spri nger sVerdoi@nt.Berlin 1984; and The Peptides, Analysis, Synthesis and
vols 1 5 (Academ c_Press

Bi ol ogy (ed. E. 0SS_an . i enhofer), s 1 ) NY
1979-1983). 10 In f@neormvﬂao\i'i ‘?ﬂheéﬁﬁ ,°°'Eiﬁ%§ wilh gyaniding inthe presence.of 4 ayitabley t h
excess t hi onplplinghagent.da seitable teipiy ajent & ole villiehtransidrida EaBBRMiIgRLKE T or
about 15 nin . : d t.he.excess thionyl. chloride is
omoved by dhEdspeiEiaHties fnltf ke Ao OE HTERRRP s R R TS it
excess guani di ne Thedovplndadestmay bie arreagent which effettashis cendemsatiorsiadi um
hydr oxi 4§ i Rnk@bf @Mémmmaxaa@ogwe?wth i 88d lafig he! €d
conveni ent | )é a? 23 C or. at an el évat ed_l t g%%%ﬁ%‘%?aggéﬂaggaéghux
t enper at ur e EXPHPIaR:ERHPING reaoR1E ke 143-Finrikylaminenropy!)-3rathylearhedimide conpound
i rs1 i sol at edy&r@blﬂbﬁdﬁ—ﬁydr&ﬁbbhid@riafotét(gb@ﬂﬂﬂfﬁdlé?élbl@é)éﬁcﬁfbdﬂﬁrﬁﬁle For ex alrfpl e,
the reactio | Xture 1 s_concent o renpve the THF, 1 aguequs | ayer
is acidifi e@b?@’_w grybengol e §-%‘§°*aé|#qge¥>@a%wvlrf?ﬂmﬁmﬂmﬂne
Al t er nat i ve(BEDQ)andaliethyiphdspharyippanide. ithe dvaplity ispetfatnet! inyandrét act i on wit h
an or gag c Nt refel LR ; nsfoQr, othe
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wi th hydr og80°Cler abpute! torpbett s houssdn thel presance of excash gupeidiob@sigseol i d by
filtration pkemgaRESIVetY iRBUIELERSNIGIR, LRhIBFMARam, BRAcHAstitoxaal ogous
met hods. Tha‘?rte slﬁ | | edBan tlhe art |l or ECO%I’II ze that 1t 1s also possible
to transf or fMeyiforRam nfn%fof?"ﬁ'tﬂ’t‘gldﬁ'ﬁtﬂ“ﬁiw €Pfy to the fornmula | compound
by treating the Tbewolingagent may also be that agent which converts the carboxylic
20 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 activated intermediates are thionyl chloride or oxalyl chloride to form
the acid chloride, cyanuric fluoride to form an acid fluoride or an alkyl chloroformate
such as isobutyl or isopropenyl chloroformate or propanephosphonic anhydride
25  (propanephosphonic acid anhydride, PPA)} with a tertiary amine base to form a
mixed anhydride of the carboxylic acid, or carbonyldiimidazole to form an
acylimidazole._ If the coupling agent is oxalyl chloride, it is advantageous to employ
a small amount of dimethylformamide as cosolvent with another soivent (such as
) dichloromethane) to catalyze the formation of the acid chloride. This activated acid
30 derivative may be coupled by mixing with the intermediate in an appropriate solvent
together with an appropriate base. Appropriate solvent/base combinations are for
example, dichloromethane, dimethylformamide or acetonitrile or mixiures thereof in
the presence of excess guanidiné as base. Other appropriate solvent/base
combinations include water or a ((C-Cs)alcohol) or a mixture thereof together with

'35  acosolvent such as dichloromethane, tetrahydrofuran or dioxane and a base such



conpound with excess guanidine in an inert solvent, such as an al coholic
solvent, for exanple et ol, or in the absence of sol vent, at about 60
C to about 150 C. Those lled in the art will rec?wi z 21 Qetpber@0ror nul a
| conpeundygdisssbst 1 n several tautomeric forns. | su 191? ic
forms are considered as part of 30 thigj4.nvention. For exanple, all of the
tautoneric forns of the carbonyl guanidine noiety of the Fornula I conpound
are included in this invention. All tautomeric forns of the 2-quinolone
noi ety of the Formula | corrpound such as the 2- hydroxyquinoli ne form are
al so incl uded ip this nvent| s and r en s for
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or a pharnmace a e e salt of.$ or_.of said prodrug

i nhibits t h&" gﬁh\% [V§°8P§31Peodt1“§8‘(‘?{f§$?5rﬂ‘ja"&% %?'\'%ﬁfﬁgﬁ" 'RYGER and hence

i s useful abase, shdr apsadiur hgdropdepﬂptrah)tdmfusagmﬂd water. The egestion saused by t he
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and the solid is collected by filtration. Alternatively, the formula | compound may be
20 isolated by extraction with an organic solvent. The formula | compound may be
transformed to the corresponding hydrochioride salt by treating a solution of it in
methanol with hydrogen chloride in ether, and collection of the resulting solid by

filtration or concentration. Other salts may be prepared by analogous methods.
Those skilled in the art will recognize that it is also possible to transform the

25 formula V compound directly to the formula | compound by treating the formula V
compound with excess guanidine in an inert solvent, such as an alcoholic solvent,
for examptle ethanol, or in the absence of a solvent, at about 60 °C to about 150 °C.

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

‘ in several tautomeric forms. Al such tautomeric forms are considered as part of

30 this invention. For exémp!e, all of the tautomeric forms of the carbonylguanidine

| moiety of the Formula | compound are included in _this invention. Ail tautomeric
forms of the 2-quinolone moiety of the Formula | compound, éuch as the 2-
hydroxyquinoline form, are also included in this invention.
The starting materials and reagents for the above described compounds,
35 arealso readily available or can be easily synthesized by those skilied in the art



congestive heart failure, acute heart failure, cardiac hypertrophy, etc.),
restenosis after PTCA, shock (e.g. henorrhagi c shogk, endotoxin shock,
etc.)], renal diseases g., diabetes nellitus, bet i &7 Qeloherci¥¥ehy

I schem ¢ ag aefp2l failure, etc.) organ disorders assocj | ;
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I schem a or mc reperfusion [(e.qg. ,4Q9art 25 nuscl e

reperfusion associated disorders, acute renal failure, or disorders

i nduced by surgical treatnent such as coronary artery bypass grafting
(CABG) . surgeries, vascular surgeries, organ transplantation, non-cardiac
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i n pati ent s praphiiadiicagent & disereemcaushd by thechcz:etewho(\@f the, sqitevproton
myocardi al (35 ah%f LhaRbe HATERN §sRRE rdEkafbie? gjctujd%%écular diseases fe.g.,
arteriosclerosis, hypertension, arrhythmia (e.g., ischemic arrhythmia, arrhythmia
due to myocardial infarction, arrhythmia after PTCA or after thrombolysis, etc.),

20 angina pectoris, cardiac hypertrophy, myocardial infarction, heart failure (e.g.,
congestive heart failure, acute heart failure, cardiac hypertrophy, etc.), restenosis
after PTCA, shock (e.g. hemorrhagic shock, endotoxin shock, etc.)], renal diseases
(e.g., diabetes mellitus, diabetic nephropathy, ischemic acute renal failure, etc.)
drgan disorders associated with ischemia or ischemic reperfusion [(e.g., heart

25 muscle ischemié reperfusion associated disorders, acute renal failure,'or disorders
induced by surgical treatment such as cd_ronary artery bypass grafting (CABG)
surgeries, vascular surgeries, organ {ransplantation, non-cardiac surgeries or
pe'rcutaneous transluminal corenary angioplasty {PTCA)], cerebrovascular
diseases (e.g., ischemic stroke, hemorrhagic stroke, etc.), cerebro ischemic

30 disorders (e.g., disorders associated with cerebral infarction, disorders caused after
cerebral apoplexy as sequelae, or cerebral edema). The Formula | compound, a

. -prodrug thereof, or a pham_'naceutic_:ally acceptable salt of said compound or of said
prodrug can also be used as an agent for myocardial protection during coronary
artery bypass grafting (CABG) surgeries, vascular surgeries, percutaneous



who are at high risk for nyocardial infarction (e.g., age greater than 65
and two or nore risk fa rs for coronary heart diggase). In addition to
this, the Formula | conp®d, a prodrug thereof, or 20 phQcivhenztOdcal | y

accept abl aygal k3408 sai d corrpound or of said pr odr ug are ”?E‘i‘ﬁhﬁmo?ﬂr their
strong inhibitory effect on the prolifergtion of cells, for exanple the

proliferation of fibroblast cells and the proliferation of the snooth
muscle cells of the blood vessels. For this reason, the Formula I
conpound, a prodrug thereof, or a pharmaceutically acceptabl-e salt of said

conpound or trahsiGmirthl Eér@dérvga ?roﬁiayﬁlmﬂ@meo?gin&ﬂﬁéﬂmsﬁdncoaﬂs‘r%&dfaer use in

di seases in which cell proliteration represents a primry or secondary
cause and nﬁ?geﬂﬁ%refore be used as antiatherosclerotic agents, and as

agents agai nst dipaértdbly, ir%t%rﬁmmldoﬁ@bum%prwﬁggﬁfe%? dhzseases, fibrotic
di seases such as pul nonar rosi s tic fibrosis or renal fibrosis,
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di seases cadSEHCARRISHFRSMEs) vasedan swggrigs.perotienegus trarsiuminal momrrul a I

conpound, aa iSplastg (PT@(fQfganQFangplaﬂEﬁddrBPﬁéﬂb&Eﬂahﬁugﬁ féptabl e salt of said
conpound or sal g}:as medi cal 27 Cct ober 4 WD 01/83470.
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demonstrated by the activity of ‘the Formul'a | conpoun
phar naceut | ¢&¢ral 'S‘é?%@f)?mt%(%% stred®).sai d conpound in conventional in vitro

and ot her precl i priefehbly, RRE FbAMIILN é%ﬂad?ﬁdaé?l%\ﬁﬁ:dtﬁ@fae? ai N Vvivo assay in
Klein, H et al CGrculation 92:9 ; the isolated heart assay
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accept abI © n%irletrlsﬁ fac%orsqor coronary heart disease).
In addition to this, the Formula | compound, a prodrug thereof, or a
20 pharmaceutically acceptable salt of said compound or of said prodrug are notable :
for their strong inhibitory effect on the proliferation of cells, for example the
pr_ollferatlon of fibroblast cells and the proliferation of the smooth muscie cells of
the blood vessels. For this reason, the Formula 1 compound, a prodrug thereof, or a
pharmaceutically acceptable salt of said compound or of said prodrug are valuable
. 25 therapeutic agents for use in diseases in which cell proliferation represents a
primary or secondary cause and may, therefore, be used as antiatherosclerotic
agents, and as'agents against diabetic late complications, cancerous diseases,
fibrotic diseases such as pulmonary fibrosis, hepatic fibrosis or renal fibrosis,
, glomerular nephrosclerosis, organ hypertrophies or hyperplasias, in particular
30 ﬁyperplasia or hypertrophy of the prostate, pulmonary fibrosis, diabétic
' complications or recurrent stricture after PTCA, or diseases caused by endothelial
cell injury.
The utility of the Formula | compound, a prodrug thereof, or a
pharmaceuucally acceptable salt of said compound or of said prodrug as medical



conpound or of said prodrug can be conpared with the activities of other
known conpounds. The regall ts of these conpari sons e useful for

det erm ni ng dosage 15 | s in mamual s, includi ng @mans2? Pselobenzdo4

treat ment wo@ssirodi seases. Measurement of Human NHE- 1 | iigqbigopidsrctivity
Met hodol ogi es for neasurenent of human NgE-1 activity and inhibitor potency
are based on those published by Watson et at, Am J. Physiol., 24:&29-
38, 1991), wher e NHE- nedi at ed recovery of .intracellular pHis nmeasured
following 20 intracellular acidification. Thus, fibroblasts stably
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foll owed by coronary artery reperfusion protects t eart from subsequent
severe nyocardial i scMessurempnt i Heman NHE-Ynhéhitosy Activity: 1124- 1136, 1986) .

Thi's phenomenon iethbadi¥fles for measurement of human NHE-1 activity and inhibitor
potency are based on those published by Watson et al., Am. J. Physiol., 24:G229-
G238, 1991), where NHE-mediated recovery of intracellular pH is measured foi!owing
20 intracellular acidification. Thus, fibroblasts stably expressing human NHE-1
(Counillon, L. et al., Mol. Pharmacol., 44:1041-1045 (1993) are plated onto collagen
coated 96 well plates (50,000/well) and grown to confluence in growth media (DMEM
high glucose, 10% fetal bovine serum, 50 u/ml penicillin and streptomycin).
Confluent plates are incubated for 30 min at 37°C with the pH sensitive fluorescent
25  probe BCECF (5 pM; Molecular Probes, Eugene, OR). BCECF loaded cells are
incubated for 30 min at 37°C in acid loading media (70 mM choline chioride, 50 mi
NHCl,, 5 mM KCI, 1 mM MgCl;, 1.8 mM CaCl,, 5 mM glucose, 10 mM HEPES, pH
7. 5), and then placed in a Fluorescent Imaging Plate Reader (Molecular Devices,
. CA) BCECF fluorescence is monitored using excitation and emission wavelengths
-30 of 485 nM and 525 nM, respectively. lntracellular acidification is initiated via rapid
~ ‘replacement of acid loading media with recovery media (120 mM NaCl, 5 mM KCI, 1
- mM MgCl,, 1.8 mM CaCl,, 5 mM glucose, 10 mM HEPES, pH 7.5) * test compound,
. and NHE-mediated recovery of intracellular pH is monitored as the subsequent timé-
dependent increase _BCECF fluorescence. The potency of human NHE-1 inhibitors is



as ischemc preconditioning. The therapeutic effects of the conpounds of
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i sol at ed headmlmstered toa rabblt isolated heart. The effects of the test compound are
compared to ischemic preconditioning and the A1/A3 adenosine agonist, APNEA {N°-
20  [2-(4-aminophenyl)ethylladenosine), that has been shown to pharmacologically
induce cardioprotection in the rabbit isolated heart (Liu ef al.,, Cardiovasc. Res.,
28:1057-1061, 1994). The exact methodology is described below.
The protocol used for these experiments closely follows that described by Liu
et al, Cardiovasc. Res., 28:1057-1061, 1994. Male New Zealand White rabbits (34
25 ko) are anesthetized with sodium pentobarbital (30 mg/kg, i.v.). Afterdeep .
anesthesia is achieved {determined by the absence of an ocular blink reflex) the
animal is intubated and ventilated with 100% O, using a positive pressure ventilator.
A left thoracotomy is performed, the heart exposed, and a snare (2-0 silk) is placed
loosely around a prominent branch of the left coronary artery, approximately 2/3 of
30 the distance towards the apex of the heart. The heart is removed from the chest and
' rapidly (<30 sec) mounted on a Langendorff apparatus. The heart is retrogradely
perfused in a non-recircutating manner with a modified Krebs solution (NaCl 118.5
mM, KCl 4.7 mM, Mg SO, 1.2 mM, KH,PO, 1.2 mM, NaHCO; 24.8 mM, CaCl, 2.5
- mM, and giucose 10 mM), at a constant pressure of 80 mmHg and a temperature of
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diastolic pressure _< 10 nmHg. Tot al corg gary flowis also continuously
nonitored using an in-line flow probe and nornalized for heart weight. The
heart is allowed to equilibrate for 30 mn, over which tine the heart nust
10 show stable left ventricular pressures within the par arret ers outlined
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ventri The sl1cés are stained wt azol rum'<hl ori de
(TTC) in ph@mapealmweemwarm réleasedzmditheheart Bpfus8i fareanTTC r eact s
wi th [i-vingaddisondi2oGhnt ai ni ng NAD-dependent dehydrogenases), this stain

dlfferentlat es between living (red stained) tissue, and. 0 27 October 2004
VWO 01/ 83470 Pharmacological cardioprotection is mduced by mfusmg the test compound at

predetermined concentrations, starting 30 min prior to the 30 min regional ischemia,
20  and continuing until the end of the 120 min reperfusion period. Hearts which receive
test compound do not undergo the period of ischemic preconditioning. The reference
compound, APNEA (500 nM}) is perfused through hearts (which do not receive the
test compound) for a & min period Which ends 10 min before the 30 min regional
ischemia.
25 At the end of the 120 min reperfusion pericd, the coronary artery snare is
' tightened, and a 0.5% suspension of fluorescent zinc cadmium sulfate particles (1-10
HM) Duke Scientific Corp.(Palo Alto, CA) is'perfused through the heart; this stains all
of the myocardium, except that area-at-risk for infarct development (area-at-risk).
The heart is removed from the Langendorff apparatus, blotted dry, wrapped in
-30  aluminum foil and stored ovemnight at -20°C. The next day, the heart is sliced into 2
mm fransverse sections from the apex to the top of the ventricles. The slices are
stained with 1% triphenyl tetrazolium chloride (TTC) in phosphate-buffered saline for
20 min at 37°C. Since TTC reacts with living tissue (containing NAD-dependent
dehydrogenases), this stain differentiates between living (red stained) tissue, and



-19 PCT/1BOL1/ 00277 dead tissue (unstained infarcted tissue). The infarcted
area (no stain) and the - at-risk (no fluoresce particles) are

cal cul ated for each sli CZ‘f left ventricle using arhrec%ﬂ @étpberezﬂoi"rnage
anal yzer. Eog/gml ize the ischemc injury for differencespdighiify
area-at-ris etween hearts, the data i sygxpressed as the ratio o |nfarct
area vs. 5 area-at-risk (%A/AAR) data are expressed as nean SE and
conpared statistically using a Mann V\hltney non-parametric test with a
Bonferroni correction for nultiple conparisons. Significance is considered
as p < 0.0s. 58 HinkSinkH g 0
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I ntramuscul a
compound or of said prodrug is administered in single (e.g., once daily) or multiple

doses or via constant infusion in, for example, an isotonic saline solution.

20 The Formula | compound, a prodrug thereof, or a pharmaceutically
acceptable sait of said compound or of said prodrug is useful, for example, in
reducing or minimizing damage effected directly to any tissue that may be
susceptible to ischemia/reperfusion injury (e.g., heart, brain, lung, kidney, liver, gut,
skeletal muscle, retina), through for example mediation by NHE-1, as the result of

25 an ischemic event (e.g., myocardial infarction). The active compound is therefore
usefully employed prophylactically to prevent, (i.e., prospectively or prophylactically)
to blunt or stem, tissue damage (e.g., myocardial tissue) in patients who are at risk
for ischemia (e.g., myocardial ischemia).

_ Generally, the Formula | compound, a prodrug thereof, or a

30 'pharmaceuticatly acceptable salt of said compound or of said prodrug of this

| invention is administered orally, or parenterally (e.g., intravenous, intramuscular,
subcutaneous or intramedullary). Topical administration may also be indicated, for

example, where the patient is suffering from gastrointestinal disorders or whenever



subcut aneous or intranedullary). Topical adm nistration nmay al so be
I ndi cated, for exanple, ere the patient is suffeging from
gastrointestinal disord or whenever S 27 Cct ober6004 2P ceber3nd
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berore surgery) e e Snb3i B rdhBechiboting Sl hIZBL 6 &L, (LTS
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2T oad 15 dbeTTed e IEhaic Bl pRS e ibale by 0213800 %1 o about
one hour pr mgfka/daysefithe Formiula | entoppung, a pusingg thereof orfaugtiasmacéutichthut |
myl kgl day t gcaippitile $APoM R Hntldink OF of {ifd pIGRIdb His invention. An especially
preferred dosage is about 0.01 to 50 mg/kg/day of the Formula | compound, a
prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said
20  prodrug of this invention.
in one mode of administration the Formula | compound, a prodrug thereof,
or a pharmaceutically acceptable salt of said compound or of said prodrug 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
25 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 mihute to about one hour prior to surgery 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
30 about 7 days post surgical treatment. The compound of this invention may also be
administered in a chronic daily mode.
The Formula | compound, a prodrug thereof, or a pharmaceutically
acceptable salt of said compound or of said prodfug is generally administered in

the form of a pharmaceutical composition comprising the Formula | compound, a
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combined with various sweetening agents, flavoring agents, coloring agents,
emulsifying agents and/or suspending agents, as well as such diluents as water,
20 ethanol, propylene glycol, glycerin and various like combinations thereof.

For purposes of parenteral administration, solutions, for example, in
sesame or peanut oil or in aqueous propylene glycol can be employed, as welt as
sterile aqueous solutions of the corresponding water-soluble salts. Such aqueous
solutions may be suitably buffered, if necessary, and the liquid diluent first rendered

25  isotonic with sufficient saline or glucbse. These aqueous solutions are especially
suitable for intravenous, intramuscular, subcutaneous and intraperitoneal injection
purposes. In this connection, the sterile aqueous media employed are all readily
obtainable by standard téchniques well-known to those skilled in the art.

For purposes of transdermal (e.g..topical) administration, dilute sterile,

30 aqueous or partially aqueous solutions (usually in about 0.1% to 5% concentration),

' otherwise similar to the above parenteral solutions, are prepared.

Methods of prepari.ng various pharmaceutical compositions with a certain
amount of active ingredient are known, or will be apparent in light of this disclosui‘e.
to those skilled in this art. For examples of methods of preparing pharmaceutical
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15  Formulation 1: Gelatin Capsules

Hard gelatin capsules are prepared using the following:

Ingredient Quantity {mg/capsule)
Active ingredient 0.25-100
Starch, NF _ . 0650

Starch flowable powder 0-50

Silicone fluid 350 centistokes 0-15

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

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

The components are blended and compressed to form tablets.
20 Alternatively, tablets each containing 0.25-100 mg of active ingredients are
made up as follows:



Silicone fluid 350 centistokes 0-15 A tablet fornulation is prepared using
the ingredients below. Fgamul ation 2: Tablets Ingregdi ent Quantity
(nmg/tablet) Active ingre nt 0.25-100 Cell ul ose, iroc%@bwbbi 2004200- 650
Silicon diwg@mssfouned 10-650 Stearate acid 5-15 The conpehaBhSdsL

bl ended and conpressed to formtablets. .2 Alternatively, tablets each
containing 0.25-100 ng of active ingredients are nade up as follows: . 27
Oct ober 2004 WO 01/83470 -23 - PCTI1B01/ 00277 Fornmul ati on 3: Tablets

I ngredi ent Quantity (ng/tablet) Active ingredient0.25-100 Starch45

Cel | ul ose, mEEmoEtvaBaTibiere35 Pol yvi nyl pyrrolidone (as 10% solution in

wat er) 4 Sodi um-——carboxynethyl.cellulosed 5 MagnesiumstearateQ 5 .Talcl The
active ingredi haredigitar ch; and cel | ul ose are passeduantiyigoitableld. 45 nesh

U.S. sieve andmmmugmmWWone is
m xed with the resu ?ant powders whi ch are then passed through a No. 14
mesh 5 U.S. si8tasch The granul es so produced are dried at480 - 60C and

passed t hrough 4L S. sieve. The sodi um carkgxynet hyl starch,

magnesi um st ea?gltlue@&'gﬁﬁ_oﬁﬁgl,"ﬁ%r evi ously passed thr oughgg No. 60 U. S

si eve, are theRolxdodayrtaddens(asdO¥rsaldionimwater) after ni xi g, are conpressed

on a tablet neghinng daPhokbEh ;%m"g[i% Suspensi ons each C&)Pt ai ning 0.25-100
' er B d '5

ng of active ingredient ose are nmade as folTows:
Magnesium stearate 0.

"Talc 1

The active ingredient, starch, and celiulose are passed through a No. 45
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

5 U.S. sieve. The granules so produced are dried at 50° - 60°C and passed through a
No. 18 mesh U.S. sieve. The sodium carboxymethy! starch, magnesium stearate,
and talc, previously passed through a No. 60 U.S. sieve, are then added to the
granules which, after mixing, are compressed on a tablet machine to yield tablets.

. Suspensions each contéining 0.25-100 mg of active ingredient per 5 ml
10 dose are made as follows: '
Formulation 4: Suspensions

Ingredient _ Quantity {(mg/5 mL)
Active ingredient 0.25-100 mg
Sodium carboxymethyl cellulose 50 mg

"~ Syrup . ) 1.25 mg
Benzoic acid solution } 0.10 mL
Flavor q.v.
Color ' q.v.
Purified Water to S5mL

The active ingredient is passed through a No. 45 mesh U.S. sieve and
hixed 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
15  added, with stirring. Sufficient water is then added to produce the required volume.
An aerosol solution is prepared containing the following ingredients: l



Formul ati on 4: Suspensions _ ingredientQuantity (ng/5 nL) Active

I ngredi ent 0. 25- 100 ng Sogw um car boxynet hyl cel | ul oﬁo mg Syrupl. 25 ng
Benzoi ¢ aci d sol utionO. m. Flavorqg.v. Colorq.v. i fi edff Qatober 288 L The
active i novedigsrei s passed through a No. 45 nmesh U. S. si ggngdfesa® xed

wi th the sodi um carboxynet hyl cellul ose-a23d syrup to form snooth paste.

The benzoic acid solution, flavor, and color are diluted with sone of the
wat er and 15 added, with stirring. "Sufficient water is then added to
produce the required volune. An aerosol solution is prepared containing
the fol | ow Fgrmaolgtien 5eAeesol27 Oct ober 2004 WO 01/83470 PCT/ 001/ 00277 -24
Formul ati on 5z - ' ' ; ' | :

i ngr edi ent 0. 25NGf | 25. 75 Propel | ant 22 ( Chl or oQUENMitY (6 kyweaight) 74. 00 The
active ingredi gRivelifgrétieRd W [N et hanol and the T XTUT € gwged o a portion
of the propellant 22, cooled to 30C, and transferred to a filling device.
The required Bhanek is then fed to a stainless steel c@h78 ner and dil uted

with the 5 rengiopisht R2QRbtMfucrobiiharel ve units are thegopitted to the
container. Suppositaries are hrepared as follows: Formulation 6:

Suppositories In e i ' : | ' | edi ent - 250
Saturated fatty g@?d gl ylggﬁa%gtsfsé?lgwgngﬁl}a\?}énl}en@%dé%gﬁ#% adE)assed
t hrough a Nportign ofitherpropetiant2 ceoled ip 3EGs puthttensfemed toe Blingdevieed That ty aci d

gl yceri des Ricfib®uflont iheiffetith BYtdilléss steet container and diluted with the

5 remaining propellant. The valve units are then fitted to the container.

Suppositories are prepared as follows:
Formulation 6: Suppositories

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

The active ingredient is passed through a No. 60 mesh U.S. sieve and
suspended in the saturated fatty acid glycerides previously melted using the
10  minimal necessary heat. The mixture is then poured into a suppository mold of
nominal 2 g capacity and aliowed to cool. A
An intravenous formulation is prepared as follows:

" Formulation 7: Intravenous Solution

- Ingredient Quantity

Active ingredient : 25mg
~ Isotonic saline - ' 1,000 mL

The solution of the above ingredients is intravenously administered to a
15 - patient. |
GENERAL EXPERIMENTAL PROCEDURES
_ 300 and 400 MHz 'H NMR spectra were recorded on a Varian Unity+ 300 or
400 spectrometer (Varian Co., Palo Alto, CA) equipped with two RF channels,
‘indirect detection, and pulsed—ﬁeld gradients (Z-aicis_ only). Spectra were generally
20  acquired near room temperature {21°C) , and standard auto-lock and auto-shim

routines were employed for shimming samples. Chemical shifts are expressed in
parts per million downfield from trimethylsilane. The peak shapes are denoted as



10 mi ni mal necessary heat. The m xture is then poured into a suppository
nold of nomnal 2 g capac"/ and allowed to cool. Anglntravenous
formulation is prepared a¥W ol l ows: Fornul ation 7: t r aAfeRelgbersilodt i on

| ngr edi ent wuewdsistdy Active ingredient 25 ng |sotonic saligperfpe@@f7vL The
solution of the above ingredients is intkavenously adm nistered to a 15

patient. GENERAL EXPERI MENTAL PROCEDURES 300 and 400 MHz 'H NWMR spectra
were recorded on a Varian Unity+ 300 or 400 spectroneter (Varian Co., Palo
Alto, CA) equipped with two RF channels, indirect detection, and

pul sed-fiel i_e Zeaxis only).. Spectra wer pneral |y 20 acquired
near room t'g’ﬁgév?%tsu'rgfé@(e&%O%’i’@etaﬂﬁ%?ta%d‘&? Lt 6'9\%8%& bsrkre %P'S'Q?ﬁi m -

routi nes werResmahosedesignatestaserchagngeahipldebnot Ghpedriras separbtesNiMRe. expr essed
in. parts ahlehi | ' i et ' . hapes are
denot ad ag PRt oMU ik Rl TR sbVeidl BT or 0o RE KRG oS
singl et; d, westeftmesphess pregsure ghemigalienizationnags speqbiadAPCHYS) wergad

si ngl et : 5NRQ§ma@@ 6h adfasdng rmétﬁﬁrguﬁso@m%ﬁiml alzm)h Eﬁ(éétrﬂﬁlb%eﬁm%snjl#sg f
separ at € expey i ere the s e was shaken wth several drops o
50 i the. ddaeresisr LRy W?‘?FB§%@ﬁ"%g€?fé55’ﬂ'ﬁ%°fcq’f8mr@a¢°m%ﬂﬂéﬁﬂﬁ@ﬁe mass
spectra (APQebEjbede the expectet dntamsity oaticawdsi d:@éﬁeﬂ’l(atipf'@dirﬁhtéwhzﬂ fa¢ M cronas fS
ZND spectro f - B U K. .. Wiere the intensity o
chlorine or r:;élgnq l&?ﬂ%@?{@ﬁ? Agd ib/glﬁsgpaégﬁérace@&ar"i“%]% y‘%?{gj M iyBesedPN nt ensi ty
rati o was ob¥dendd Bradpsone sases gniprepresentatives SINMRGINAARCIMISpealis aems and.

1:1 for4d9BighgnBr-containing ions) and Mis based on 35ClL and 7913r. In

sone cases only re resggrt ative 1H NWVR and APClI M5 peaks are 10 given.
Col utm chr omat ogrcé-@ﬂpn omsiagrapyereseriaresd with eithek Bakey; Silica:Gele| (40 m)

(J.T. Baker (40fain) (J. Psibakes], PHMigkburd)N. 5} bri Siita@dl 66 QEMEicPie e SBEstofhPbst own,

\N/'A)J' ) 1N 9l 335 R Soning & iR FRRR 15210 S Y5 Biolsge) TorifaElite LAY ottesville,

columns under low nitrogen pressure. Radial Chromatography was performed

15  using a Chromatotron, (Harrison Research, Palo Alto, CA.) Unless otherwise
specified, reagents were used as obtained from commercial sources.
Dimethyiformamide, 2-propanol, methanol, dimethylsulfoxide, 1,2-dichloroethane,
tetrahydrofuran, toluene, dichloromethane and other reaction solvents were the
anhydrous grade supplied by Aldrich Chemical Company (Milwaukee, Wisconsin).

20  Microanalyses were performed by Schwarzkopf Microanalyticat Laboratory,
Woodside, NY. The terms "concentrated in vacuc® and “removed in vacuo” refer to

~ removal of solvent at reduced pressure on a rotary evaporator with a bath

temperature of less than 90°C. Reactions conducted at "0-20°C" or "0-25°C" were
conducted with initial cooling of the vessel in an insulated ice bath which was

25  allowed to warm to room temperature over severél hours. The abbreviation "min"
and "h" stand for "minutes" and “hours" respectively.

‘ EXAMPLE 1

_ 5-Amino-2-quinolone hydrochloride

30 A solution of the 5-nitro-2-quinolone (12.37 g, 65 mmol) (prepared as
described in Capps, J. D.; Hamilton, C. 8. J. Am.-Chem. Soc. 1938, 60, 2104) in
EtOH (176 mL} under a nitrogen atmosphere was treated with SnCl,+2H,0 (73.4 g,
325 mmol). The heterogeneous reaction mixture was allowed to stir at 23 °C for 2
hours and heated at reflux for 2 hours. The resulting heterogeneoué mixture was

35 cooled to 23 °C and filtered. The solid material was trit_uratéd in HCI (1 M aqueous,



colums under |ow nitrogen pressure. Radial Chromatography was perforned 15
using a Chromatotron, ( ri son Research, Palo At CA.) Unl ess ot herw se
speci fied, reagents wer c@¥sed as obtained from co ci al27<Qeipleers2004
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1, 2-di chl or oet hane, tetrahydrofuran, taobgene, dichloronethane and ot her
reaction solvents were the anhydrous grade supplied by A drich Chem cal
Conpany (M | waukee, Wsconsin). 20 M croanal yses were perforned by

Schwar zkopf M croanal ytical Laboratory, Wodside, NY. The terns
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at reduced pressure on a rot ar% evaporator wth | ess
than 90C. Re&Adhe desiredpredust @8 %vietd)- 20C' or "0-25C" were conducted with

initial cooling o NWMR 866 &IHZ DMEOD-Y sgrlga&za@, [ Obﬁ.q)h ey &h ,,%‘li_"-l),a,l,l owed
b St and f SOV Hbeld. 227 S, B9 S@?Frec e ettt O A

5- Am no- 8- gui nol ARCIMBIr8¢ [NMet]f de 30 A sol ution of the 5- nltro- 2- qui nol one
(12.37 g, 65 mmol) (prepared as described in Capps, J. D.; Hamlton, C S.
J. Am Chem_ Soc. 1938, 60, 2104) in EtOH (176 nlL). under a nitrogen

at nosphere was treated with SnCl 2. 2HXAMARIE2Z g, 325 nmmol). The

het er ogeneousyy &ggﬁ@g%ﬁoﬁgrﬁdm@ﬁloﬁ&é owed to stir at 23 Cfor 2 hours and
heat ed. at reﬂ'] ting heterogeneous m xture was 35
cool ed-to 23 C akesqlitions é@m'wawmorqmem!@ch@nd%w Qg ¢g.t8kammbl)in HCl (1 M
aqueouso zrrmmm;a@@azmn@)uw@ 'BCEF JnL?Qtlé 0 wég treé%@ 07r§p\ms %tﬁ mm')

at reflex faor 0 ere

the desired® ﬁP@HB F%ra,@f?)/(k@&%%g@w q‘tz M %@ﬂ@t)afrmssthsz (d
J=10, 1H), ®nieréire Beldw 6 °ClAhe re€uldil red sudpﬁrslohwssallﬁwéatddhralﬂ&c 1H,
8.04 (d, J= 1H'nu'r")’ 11.71 (bs, I-H. 5 APCIM5 161 [ Mrl)* EXAVPLE 2

5- Hydr azi no- 2- gui nol.one hydrochl ori de A sol ution of 5-ani no-2-quinol one
hydr ochl ori de (1l ®geRrpratgthree paek joupd bottemfiask equippashwitma etkchagical ni) and

H2O (18152 nitinerad sy onBACLSBROGYSs 4§ QLM E6 nthdiin HCI (concentrated, 34.2
mL) and H;0 (93.9 mL) was cooled to 0 °C. The suspension was treated dropwise
with the red diazonijum salt suspension prepared above, while maintaining the
temperature below 5§ °C. The reaction mixture was warmed to 23 °C and allowed to

_ stir for 3 hours. The resulting suspension was filtered. The collected solid was
20  triturated with HCI {1 M aqueous, 61.4 mL, 61.4 mmol) at 23 °C for 30 minutes.
The solid was collected by filtration to afford 7.88 g of the desired product (73 %
yield).
'HNMR (400 MHz, DMSO-dg) & 6.43 (d, J= 10, 1H), 6.63 (d, J=8, 1H),
6.88 (d, J=8, 1H), 7.38 (t, J=8, 1H), 7.98 (d, J=10, 1R}, 8.97 (bs, 1H), 10.40 (bs,
25 1H), 11.77 (bs, 1H).
APCIMS 176 [M+1]

EXAMPLE 3

30 A solution of methyl 3-cyclopropyl-2-(dimethylaminomethyiene)-3-
oxopropanoate (7.85 g, 39.8 mmol) in EtOH (257 mL) was treated under a nitrogen
atmosphere with triethylamine (7.77 mL, 55.8 mmof}, followed by 5-hydrazino-2-
quinolone hydrqchloﬁde (7.88 g, 37.2 mmol). The resulting heterogeneous
reaction mixture was heated at reflux for 4 hours and cooledto 23°C . A pale

35 yellow solid precipitated out and was collected by filtration to afford 5.06 g of the



a solution of NaNO2 (3.53 g, 51.2 nmol) in H20 (26.4 nL) while maintaining
the tenperature below 5 The resulting red suspeng on was allowed to
stir at 0 C for 1 hour. a separate three neck r d B3tQcieher|2884

equi pped wblyigsgrechani cal 15 stirrer, a.slurry of SnCl 2.gla8o(/éo7A41 g,
112.6 mmol ) in HCl (concentrated, 34.2 -pi-—-) and H20 (93.9 nL) was cool ed
to 0 C. The suspension was treated dropwise w th the red diazoniumsalt
suspensi on prepared above, while maintaining the tenperature below 5 C
The reaction mxture was warnmed to 23. C and allowed to stir for 3 hours.

The resul ti r&sﬁgggm Yhgiefd) | tered. The collected solid was 20
triturated wt

éﬂﬁs( ueo mm) at 23 C for 30

m nutes. The sol f"cf" 3EQ)&F-BCPM§QJ95)]6IQQQ"%?$BH 4. 487 dmg 17).887Y(sof t he

clieai) reg ggo( dut 6.643d.20=19] BHIY.17' ¢ JNYB, MWaMrE J=DN§QH}673;§ (8; ﬂ:%H)GPI) 7J§81?d

J=10, 1 H, 7d5‘§é f‘t?ﬁ”?%aéigﬁhég’%b 15@ 11 77’(b; 1 H. APCING
1

176 [ Mr15* EXAVPLAPGMS:310[M+31'cycl opr opyl - | -{2 gui nol on-5-yl) -

H- pyr azol e- 4-car boxyl ate 30 A solution of nethyl

3-cycl opropyl - 2- (di net hyl am nonet hyl ene) - 3- oxopropanoate (7.85 g, 39.8
mmol) in EtOH (257 aL) was treated EXAMPLE#itrogen atnosphere with

triethylam meciclopfd inBloRIB1)-1 A Péz@lﬁeﬁgcé}ﬁo&h@)ﬂ%az' no- 2- qui nol one
hydr ochl ori de ogeneous reaction
m xture was heat ébF‘ﬂ%?éP?t ¥ SFWF°E’9R¥H‘§2'8WB°'€6%ﬂ@d“I’BY’?5°'€‘4 A pal e 35
geBIGow $$>I | daﬂfo&jdatﬁl(ﬁﬁﬁgd‘i@utmrﬁaﬁimmsl/: (:sgls tm_y end llmgdi-l tznrg?thwgég af f O(r]I d

g of t re
o oduct (44 aaipe S EORIT AR AT e R ) aiemléddveetiof1or 2y ' ©Y g
(m 1 H, 3haers( Jhe resyitingdietrogeneods irixture wés, coﬁlemto @a °CJIhe, MdOI-!I)a,nd? 34 (d,

‘(] Bs 7. i H)l "%I'HEP th]‘%éélﬂoveb'iﬁ vafuo"DT 'he rZsﬁ@nLIq( élurry]wgs cJoitd 1o Bo®8nd Scidtiel) - 12- 10
to pH 3-4 using HCE {concCentrated). The mixture was filtered. The solid was dried -

15  to afford 4.94 g of desired product (100% yield).
_ 'H NMR (400 MHz, DMSO-d6) § 0.58 (d, J=4.4, 2H), 0.64 (d, J=8, 2H), 1.82
{m, 1H), 6.50 (d, J=10, 1H}, 7.12 (d, J=10, 1H), 7.27 (d, J=7.6, 1H), 7.44 (d, J=8.4,
1H), 7.60 (t, J=8, 1H), 7.97 (s, 1H), 12.03 (bs, 1H), 12.38 (bs, 1H).
APCIMS 296 [M+1]"

20
EXAMPLE 5
[5-Cyclopropyl-1-{2-quinolon-5-yI)-1H-pyrazole-4-carbonyllguanidine hydrochloride
A solution of 5-cyclopropyl-1-(2-quinolon-5-yl)-1H-pyrazole-4-carboxylic acid
(13.27 g, 45.0 mmol) in SOCI, (60 mL) was heated at reflux for 1 hour. The excess
25  SOCI, was removed in vacuo. “The residue was treated with dry toluene and

concentrated in vacuo. A solution of the solid residue in THF (50 mL) was treated
with a solution of guanidine hydrochloride (15.47 g, 162 mmol) in NaOH 2M
agueous, 162 mt, 324 mmol) under a nitrogen atmosphere. The resulting mixture

, was stirred at 23 °C for 2 hours. The reaction mixture was then concentrated in

30  vacuo to remove the THF. The aqueous layer was cooled to 0 °C and acidified to

| pH 9. A pale yellow solid precipitated and was collected to afford 11.41 g of the

free base of the desired compound. A solution of the solid in MeOH (700 mL) was
treated with HCI (1 M in ether, 84.9 mL, 84.9 mmol). The solvent volume was
reduced in vacuo. The resulting pale brown precipitate was collected to afford 8.49

35 g (51% yield).  (Additional product as the free base may be obtained by extraction



5-Cyclo ro yl 1-(2-nuinolon-5-v11-1 H 2yrazol e-4-carboxy| ic acid A slurry
of nethyl 5-cyclopropyl (2-qui nol on-5-yl)-1H pyr e-4- 10 carboxyl ate
(5.06 g, 16.4 nmol) in ‘ (81.8 mL) and MeOH (40.“1_) wasOctobea?®d wit h
LiOH (1 MEgwass&p 81.8 ni, 81.8 nmol) and heated at refl uxctfmordey; hours.
The resulting heterogeneous m xture was ©8oled to 23 C. The MeOH and THE
were renoved in vacuo. The resulting slurry was cooled to 0 C and acidified
to pH 3-4 using HCl (concentrated). The mixture was filtered. The solid was
dried 15 to afford 4.94 g of desired product (100%yield). 'H NVR (400 MHz,

?Mlsgdfli) 8 fb;ﬂiezé skﬁruﬁ%t(ﬁh@#HFQéﬂ}J? 2H), 1.82 (m 1H), 86450 (d,
H, 7. GOH%t 1 M%é 0 {iiz MSP&; 50,51 (’5@2"{)b9701Hg¢+)1‘2-1824(33ﬁ)( B2 1 H).
apcws 2|96 (mmﬁm(@mﬂww m(hdoowmwﬂ) mﬁfdwtwomnﬁaxh) 1

razol e a
5- %cl opropf‘/ll_ =83, qgﬂ\juﬁgl j;ir?d}sqﬁ)w%?% ?H;cﬁd@(f Ci%bgi'bg?% 5 12 1‘?&53 27 g

45.0 mod) i1||T|)SOCI 2 (60 mL) was heated at reflux for 1 hour. The excess
SOCI 2 was renpvehpEMesdgm+ifre residue was treated with dry toluene and
concentrated in vacuo. A solution of the solid residue in THE (50 nL) was
treated wth a solution of guanidine hydrochloride (15.47 g, 162 mml) in

NaOH (2 M aqueous 162 i, 324 mmolgxampelerea nitrogen atnosphere. The
resul ting rT] h The reactlon mxture

was t hen cofcet Sl 2lth -guingions, fiazolerd~catbonyliguanidinar was
cool ed t® OQinthumazh plas i 3 i

was col | eCt@&gﬂSa«J@rdNﬂdhA'l of t he free base of the d5|red conpound.
A sol ution MeOH (700 nL) was treated with HO (1 Min

ether, 84.9 niL, Bumansybiests wase dasgd intiavenolsliwithdscycloppyleti(quinoliaciio. The
resul ting paj- ¢thiyma>léi4-%§ﬂbﬂhﬂ]§lﬁm%§ n@&ldh?éﬁoeﬁloh&b ﬁ'Bi‘-.ﬂ{yﬁrﬁe 4ﬁg§,‘§ng (51 %

50 21 aut GBS aHRE I Baled oseyer Bod Preins erseBpIARAbAMbR LS | ayer
usi ng ESOAcvolliRe ptaagtynummyﬂcmﬁmgaﬂm tHalupefatarbwas Bdndeftratein 20- 70 (dd,
J=2, 8.4, Zklter Batdnith N, at 40°C.

An aliquot (100 pL or 50 pL) of the concentrated sample was injected onto
an LC/MS/MS instrument equipped with a Zorbax Rx-C8 4.6 x 150 mm column,
analyzed on PE Sciex AP1 2000 or Finnigan LCQ mass spectrometer and

20 monitored by UV detector at 254 nm. The eluent from the column was split so that
5% of eluent was diverted to the mass spectrometer and the rest was passed to UV
detector. The analyses were performed using a mobile phase ﬂovJ' rate of 1
ml/minute, where the mobile phase consisted of 5 mM ammonium formate (pH 3.0)
as solvent A and acetonitrile as solvent B, A gradient included 5/95 to 40/60 of B/A

25  over a 20 minute period after an initial hold for 3 minutes. Under these L.C
conditions a metabolite was detected at a retention time of 11.8 minutes ([5-
cyc!opropyl-1-(quinolin-S-yI)—‘l H-pyrazole-4-carbonyl]lguanidine was detected at
13.7 minutes). ‘The 16 mass units difference between 5-cyclopropyl-1-(quinolin-5-

_ yl)-1H-pyrazole-4-carbonyl]guanidine (m/z 321) and metabolite (m/z 337) in human

30 piasma suggested that it is formed through oxidation. LC/MS/MS product ion
spectrum of protonated metabolite at m/z 337 ([M+H]") showed fragment ions at
mv/z 278, 260, 250, 236, 223 and 208.

The salts were removed from the above concentrated sample by solid
phase extraction. The sample was concentrated to contain approximately 5-10 pg

35  of the metabolite. 50 pL of this sample was injected onto an LC/NMR instrument




(m 1 H, 6.53 (dd, J=1.6, 10, 1 H, 7.17 (d, J=10, 1 H), 7.32 (d, J=7, 1
Hy, 7.48 (d, J=8.4, 1H) 764(t J=8.2, 1 H, 8. (bs, 2H), 860(bs
3H), 11.64 (s, 1 H), , 1 H. APCI M5 337 1] 2 TEQebeE24
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chr omat ogr aphy (LC)/ mass spectroscopy | M)/ M and LC/ NVR Human subj ects
were dosed intravenously wth 5-cyclopropyl-I-(quinolin-5-

yl')-1H pyrazol e- 4- car bonyl j guani di ne nonohydrochl ori de nmonohydrate. Human

| | h b i
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of BIA 25 ove er an Initia nut es.
Under t heseCR8Ycsnagiaiodthe @WTQQ’GPPHQGMQIHG@MQ:d%@MQ (664 anchdion time of

11. 8 mi it egprhj which were coupled to each other but ot to  any other peaks. The absence

cycl opr opyl ui n zol bony!'| guani di_ne mas det ect ed
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i nstrunent cazborigljyedrdding Bfdrochloride, prepared as described in Example 5, confirmed

the structural assignment.



WO 01/83470 PCT/1BOL/ 00277 -29 equipped with a Zorbax Rx-C8 4.6 x 150 mm
col um, analyzed on a Bruker 500 MHz NMR spectroneter and nonitored by UV
detector at 235 nm The anal yses were perforned using a 4o P@Eeﬁﬂgge flow
rate of 1 m/mnute, where the nobile phase consisted of 15 mM deuterated
aqueous formc acid adjusted to pH 3.3 with 5 deuterated anmoni um hydr oxi de
in D20 as solvent C and acetonitrile-d3-¥®s solvent D. A gradient included
5/95 to 20/80 of D/C over a 17 mnute period after an initial hold for 3
m nutes. The desired netabolite was captured in the NVR probe using the
stop flow technique on the peak at 13.6 nminutes: Proton NMR spectra and
COSY spectra of the human netabolite contained two doublets (6.64 and 7.41
10 ppm which were coupled to each ozgjg%gyt not to any other peaks. The
absence- of. the downfield peak at 8. that is present in .

[ 5- cycl opr offyl - | Alcpmpooind hading/the-Foihlpyr azol e- 4- car bonyl ] guani di ne
suggested .that the 2-position.on the quinoline ring was the site of-

oxi dation. -On the basis of this data the structure of the netabolite was
assigned as [5-cycl opropyl -1-(2-quigol on-5-yl)-1H pyrazole-4 15 -

car bonyl ] guani di ne. Conparison of t 2NVR spectrum of the netabolite
to that of a synthetic standard of :
[ 5- cycl opropyl - 1- (2- qui nol on- 5-yl
hydr ochl ori de,: prepared as

ol e-4- carbonyl ) guani di ne -

} bed i'N Exanpiig, 5, confirmed the
structural assignnment. 27 @ 2004 -30 CLAI M5 A conpound having the
Formula | a prod rug there@f or -harnaceutlcally accept abl e salt of said
conpound or of said prodnlb\(f-h t he=pyovi so t hat

[ 5- cycl opropyl-- 1- (qui'nol i n-5-Yi)-1 H\pyrazol e- 4- carbonyl]guanldlne IS not
i ncluded. 2. [5-Cyclopropyl-1f(2-quindlon-5yl)-1

H-pyrazole 4- car bonyl ] guani gt i,

thereof.: 3. Use of a thera eutl ective am)unt of a conpound of
claiml, a prodrug” thereql or a pharnao-utl % gceptable salt of said
conpound or of said prodrug .facture of "a medi canent for
reduci ng ti ssue danage resul &g schem a or hypoxia in a manmal in

need of .such treéat nment. H . .

a prodrug thereof or a pharmaceutically acceptable salt of said compound or of said
prodrug with the proviso that [5-cyclopropyl-1-(quinolin-5-y1}-1H-pyrazole-4-
carbonyljguanidine is not included.

2. [5-Cyclopropyl-1-{2-quinolon-5-yI}1 H-pyrazole-4-carbonyllguanidine, or a
pharmaceutically acceptable salt thereof.

3. Use of a therapeutically effective amount of a compound of claim 1, a prodrug
thereof or a pharmaceutically acceptable salt of said compound or of said prodrug for the
manufacture of a medicament for reducing tissue damage resulting from ischemia or
hypoxia in a mammal in need of such treatment.

4. A use as recited in claim 3 wherein the tissue is cardiac, brain, liver,

kidney, lung, gut, skeletal muscle, spleen, pancreas, nerve, spinal cord, retina

tissue, the vasculature, or intestinal tissue.

5. A use as recited in claim 3 wherein the amount of the compound of

claim 1, a prodrug thereof or a pharmaceutically acceptable salt of said compound

or of said prodrug is about 0.01 mgfkg/day to about 50 mg/kg/day.

6. A use as recited in claim 5 wherein the mammal is a female or male

hurman.



4. A use as recited in claim3 wherein the tissue is cardiac, brain, liver,
ki dney, lung, gut, skeletal nuscle, spleen, pancreas, nerve, spinal cord,
retina tissue, the vasculature, or intestinal tissue. 5.2¢pﬁ@89@§xwecited
in claim3 wherein the anbunt of the compound of claim1, a prodrug thereof
or a pharmaceutically acceptable salt of=daid conpound or of said prodrug
I's about 0.01 ng/kglday to about 50 ng/kglday. 6. A use as recited in claim
5 wherein the manmal is a female or nale human. 27 Cctober 2004 -31 7. A
use as recited in claim6 wherein said tissue is heart tissue. 8. A useas

recited in ¢t ai me'SRRE sty B glpim & whegipsaidtissugis hearttisspe. 9. A use as

recited in @l ai mpfiseheregien irfokiel 6twhefittsaldtistue@brahissde. 10. A use as
recited in claim6 wherejn said tissue i s _kidney tissue. 11. A use as
recited in ¢ ai mMB'SRREFEIS QaREr @ YglesaidissupigIver issie. 12, A use as
recited in abai mauswag FeRitdd is bith 8 Wiscsdliesdi®tis8id is kidhs Rsuel 3. A use as recited
in claim6 wherein said tissue is skeletal muscle tissue. 14. A use as
recited in di-ai mPEISGAR FesHes 1R i & whargipsaidtissyt BRI fisS¥8ue. 15. A use as

reci te(cji i n abai mausaae Fe2itdd is abith 6 WisselesdidtisBadie geaBsUel ssue.  16. A use as
recited in

recited in 31132: ?’fg‘%g Fegit‘:’fr‘]? i‘? aé}d ‘h%i%ﬁ?f‘!i 'gsg@e;ilﬁgl?ﬁleéél ﬁgﬁ%ﬁ%ﬁ Qd lr#sﬁi ;s ered
prophyl acti qal | y A b8 as Aeclistiein aisimréogticretisdidtiseledis piéeraieci N t he conpound i's
Camebl e ol e A e S i Badte, 25 el ted
cardi ac surgdery. AdBe adveiie iaslaime®wherein said ddsae mrétnatiesvel n t he conmpound is
Coe & ool n7 I N R U BYER i S el Lot
cardi ac sur gé’_niyltste&z.prophsde@icab. r eg:i t ed in cI' aim6 wherein the conmpound is
Alse as reatt o/ oer SRR bt b T o 3 B ShpREREL . =
admi ni st er egrior to surgery.

19. A use as recited in claim 6 wherein the compound is capable of being administered

prior fo cardiac surgery.

20. A use as recited in claim 6 wherein the compound is capable of being

administered during surgery.

21. A use as recited in claim 6 wherein the compound is capable of being

administered during cardiac surgery. -

22, A use as recited in claim 6 wherein the compound is capable of being administered

within twenty-four hours after surgery.

23. A use as recited in claim 6 wherein the compound is capable of being administered

within twenty-four hours after cardiac surgery.

24, A use as recited in claim 6 wherein the tissue damage resulting from

ischemia is ischemic damage and is incurred during organ fransplantation.

25, A use as recited in claim 6 wherein the compound is capable of being administered

to prevent perioperative myocardial ischemic injury.

26. A pharmaceutical composition which comprises an amount of the

compound of claim 1, a prodrug thereof or a phammaceutically acceptable salt of

said compound or of said prodrug and a pharmaceutically acceptable carrier,

vehicle or diluent.

27. A pharmaceutical composition for the reduction of tissue damage resuiting

from ischemia or hypoxia which comprises a therapeutically effective amount of the



within twenty-four hours after cardiac surgery. 24. A use as recited in
claim6 wherein the tissue damage resulting from ischema is ischenc
damage and is incurred during organ transplantation. 25. ¥ 260bgs2004ci t ed
in claim6 wherein the conpound is capable of being adm nistered to
prevent perioperative nmyocardial ischemc injury. 26. A pharnmaceuti cal
conposi tion which conprises an anount of the conpound of claiml, a
prodrug thereof or a pharmaceutically acceptable salt of said conmpound or
of said prodrug and a pharmaceutically a?cept able carrier, vehicle or
di luent. 27. A pharnaceutical conposition for the reduction of ti ssue
damage resulting fromischem a or hypoxia which conprises a
t herapeutical |y eff ve ampunt of the 27 October 2004 -32 conpound of
it g o GOy o dor DRUA sl FAREATTACRIES Y FEcBBDRBHLoTSaRT of sai d
corrpound or cOrﬁp(&ﬂUdrtﬁfrs@ld pfdd@lgaaﬁdaﬁhd?h@émyl&dc@ﬁblblé’ca%ﬁé?&{éh@@oﬁd@@ﬁtr| er,
vehicle or diluent. use as recited in claim6 wherein the corrpound
i s capabl e & bef\H@e%%Fﬁ?'ﬁpﬁ%‘@g“’hﬁﬁrﬁhe?%"poﬂﬂﬁ'ﬁﬁ@’agﬁ&f%ﬁ"i%ﬁd”ﬁfiﬁtﬂéﬁ’y 29. A
use as recipr&)dtol,mjrmbahdjrhifer‘émgé@_l n the conpound is capabl e of being
adm ni stere prio yrin ar‘}g1 after cardi ac sur% A use of
[ 5- cycl opro I-1Aéja%?snr8f“ eFI '@'@T‘f SRS CORoNYS capak %f'a%ﬁﬁjm'ﬂ'?iﬁ@dfor t he
manuf actureprt&toadumglaﬁ@ﬁmbamf@eg éyt he medi canent is capabl e of being
adm nistereg to nto 5- opropy| -1 - ui_ nol on-5-yl) -
H pyrazol e-*4-ca ﬁf 'g?ﬁ%\?ﬁ yhﬂ'&”'”"' 15.'3(’%%8@%?[)%'?&}@%&9“%”‘[“53E?&E‘Popr opy 1
- (2- qui nol omafmsfattrd oftd matiaRRhBvhéreirctas ettt BRbsHbRAT beifig AdriRigteaesut i cal |y
accept abl e t?u%én tg Broauée%-&%%gr%gag'-(2—quinolon-5—-y|)—1 H-pyrazole-4-carbonyljguanidine .

31. Substantially pure [5-cyclopropy-1 -(2-quinolon-5-yi}-1 H-pyrazole-4-

carbonyljguanidine, or a phammaceutically acceptable salt of said compound.



