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Protease Inhibitors S Background of the Invention Field of the Invention
The present invention relates to novel conpounds that function as enzyne

i nhi bi t or s @AY ticularly to a new class of non-peptidic PARUSPYBHE0 of
proteolytic 10 enzynes. Related Art Proteases are enzynes that cl eave
proteins at single, specific peptide bonds. Proteases can be classified

| nto four gengthsaphifoshid Selfodmidé SubritmeicARfinodgafidinaspar vl .
and netal | oproteases g%per,s et g(h Ja ?%I Cheﬁn §5P’P 57: 7086 (1982)).
Proteases are essentPdAIKOXygHan ek AT S 08GARANBIPIOYS; o5 such as

di gestion, formation and di ssolution of blood clots, reproduction and the
-immune reaction to foreign cells and organi snms. Aberrant proteolysis is
associated with a nunber of disease states in man and ot hmmmmmmmumﬂhe
human neut rophi|l proteases, el astase and cathepsin G hav at ed
as 20 contributing to disease states marked by tissue destructiictde: These
di sease states include enphysema, rheumatoid arthritis. corneal ulcers and
gl omerul ar nephritis. (Barrel, in Enznme Inhibitors as Drubs. Sandier. ed..
Uni gersity Park Press. Baltinore, ( 1980)) Additional proteases such as
plasmn. C 1 esterase, Cconvertase, urokinase, plasm nogen activator.
acrosm and kal l i kreins play key 25 roles in normal biological functions of
manmal s 1 n many instances. gt . 4Seamsd ot . P 2002 WD 99/51571 ~

PCT/ US99/t 27420 -2 benefi c#a(?cﬁg'oéfnsa:o tth?hlzﬂélﬁ’cdﬁon of one

proteolytic enzynes in the course of therapeutically treati nlﬂmhmmﬂhﬂm“mh
Serine proteases include such enzynes as el astase (hunman | eu )

cat hepsi n GFipldxgfitite In@untioast er ase, C-3 convertase, urokinase, pioeett nogen
S activator, acrosin, chynotrypsin, trypsin, thronbin, factor Xa and

kal I'i kreins. Human | eukocyte el astase is rel eased by pol ynor phonucl ear

| eukocytes at si tege bsdnbinvanioiirtiars bvelvespotnds (RARKdiBH b Bgrygause for a
nunmber of disease states. Cathepsin Gis another human neutrophil serine
prot ease. Canhibitacs and partietieryateiainewelasyof nomr psiptidichishibisers of prptesflytihese
enéi)mas are expected to have an 10 anti-inflammatory effect useful in the
treat ment of"FOWES rheumatoid arthritis and other inflammatory di seases,
and in the treatnment of enphysema. Chynotrypsin and trypsin are digestive
enzynes. I nhibitors of these enzynes are useful in treating pancreatitis.

| nhi bi tors oRelgtedkdmase and pl asm nogen activator are useful in treating
excessive cell growh disease states, such as benign prostatic 15
hypertrophy, prostatic carcinoma and psoriasis. The serine protease

t hronbi n occupi esPateRss arl enzohes itiat htsaps thaaeihs andinghy, @pddfit peptidel as a
multifactorial protein, induces a nunber of effects on platelets,

endot hel i al e@fidss, Prosgaseshcanie Flassiasd wio fufrestie slasieresarmgr thioh®8 neur ons

(ropparel L by, oTSpUsak0, RRBRARAGLE! SRpEASPe F G 909 20 (
Har k1, 1310005 CoogRIl BISLPN Rromafdshid essehtis its a SafiGypifibidipgica7acehftids1 994) ) .

Activation of the coagul ation cascade through ejither the intrinsic pathway
(contact act $uektasdiges ‘Pn~tf‘Pﬁ§“9é‘>9f’Ppﬁgﬁs@lb%‘ﬂﬂé%o‘(déé‘?‘ﬁvaﬁméwtw adiBeure of

R e e
associated with a number of disease states in man and other mammals. The
human neutrophil proteases, elastase and cathepsin G, have been implicated as

20 contributing to disease states marked by tissue destruction. These disease states
include emphysema. rheumatoid arthritis. corneal ulcers and glomerular nephritis.
(Barret, in Enzyme Inhibitors as Drugs. Sandler. ed.. University Park Press.
Baltimore, (1980)) Additional proteases such as plasmin. C-] esterase, C-3

convertase. urokinase, plasminogen activator. acrosin. and kallikreins play key

25 roles in normal biological functions of mammals In many instances. it 1s



25 biochenical events that converge on thronbin. Thronbin cleaves 3 Sgp 2002
fibrinogen ultimately ledding to a henostatic plug (clot formati ong,
potently activates platelets through a unique proteol ytic cleavage of the
cell surfa ;ﬂggﬂbi n receptor (Coughlin, Sem nars in Henat op@yddoso7420

(4): 270-27% T )), and autoanplifies its own production through a

f eedback nmechani sm Thus, 30 inhibitaps of thronbin function have

t herapeutic potential in a host of 0 3 SAP 2002 WD 99/51571

PCT/ 1 TS99/ 07420 -3 cardi.ovascul ar and non-cardi ovascul ar di seases,

i ncluding: nyocardial infarction; unstable angina; stroke; restenosis; deep
vei n t hr onbbeneliciatiiozissruptnhd fadctiontof an@sond@pratoalgtit eddymesiateedutsy t rauna,
sepsis or tunor netastasis; henodi alysis; cardi opul nonary bypass surgery;
adul t respi Phthgrapewically beating amagmale: endot oxi ¢ shock; rheumat oi d
arthritis; ulcerat kid Selul oTaky [ lability
duri ng chenot her g%@%{ee%%g%g%s'n@?lpg@g\%lg%dgg&e%o@%ﬁgiagiKl?.}:g%?k%?( ?g}?lgﬁ formation
in the eye; cathepsiw @) hlimasihj O¢l ePerhse, 3 emniverthsed erakiveasesplasthimogen t hr onbi n

i nhi bitors as anticoagul ants either enbedded. in or physjcally.linked to
mat éri al s udeHaiel: IFRSIREAMAEYRYR 1BPSHetired “’u%&ori)& %‘f‘{)lé‘gl‘fi@“l?ol | ection,
bl ood circulatio rﬁl‘}c@ j.al ysis
machi nes, bl ood 2*0 eg%l?l(?ygye?%s%éggqglﬁ éé'(tau s,l%f’%glgﬁ?ﬁﬁae@l@ﬁ%ygsem.

Fact or Xa i at sirebh@flagemdtior apd diue dssecontribhimgaaasgsfoah nambeadhdiegase Fact or Xa

associates wth factor, Va_and cal cium on a _ phospholi pid nenbrane thereby
forming a ps@igr &heRsi8ds isoamsthex human sewroptnl ssHBE REtEass o igfl &n converts

aRo
15 th i . L0 | at | orinol vsi
5 411 436 ( D04 HCEROAEh ChARSR FARRE sPARM R bR Tt oI ©
1) :1847- S58  and @9Amatbnhefhict wsetul af the aettateniaf goue, rhtongbid drthrivisfaad an

advant age over agents that directly inhibit thronbin since direct thronbin
i nhi bi t ors &ther MilsEymaterydissases; and i ths diratmang pbsAPRysa®aa ChymotYesincovi t s and

Topol, Circ i L - s ; r 0, ul ation
and Fi bri no%b@fﬂjﬁgn%géggehig%§%§8%g]ﬁ?@f tb%g§§%?8§§gd'?s§c gges

guani di no derehrid paereafiny. Inkibitas ofurokiaasand plushinoges activatbr'de W5éfin 6580

di scl oses am di no and benzam di no conpounds, also for _ use as protease

i nhi bi tors. I FRAEBE c¥Resshigeselt graghsdisease siges, puishi @ benigncpiosBtiads t hat

ar e potent an V. r 1. R s, and whi ch possess greater

bi ozgvai | abi %ﬁ??ﬁrgk}gp’%c\’gar&sc?; S&Z'?af%a@&sgtli&u%% currently avail abl e protease

i nhibitors. Accorienglive pfotdas€ihaaabia cetugied £aentpl 8bleas bemodbiabistagds,
characterized by potent 1nhibitory capacity and | ow manmalian toxicity, are
pot ent i al | y thiambapibeanchay apaultifactaiipd pretemg andpogy pj igbesf ofcefifests oons,

including tr n . f j.an. pr | yti,c di segse states.
0 3 SEP 2002’?%%9%%%9%@%5@#%@3? Sk E-giissﬁen‘%%ﬁ‘?%/tg%f%%hheea neB8c on The
present i nvertuioas (TeppdirdlBCdr el , tToenbVial PhdrmaoblodfeahB¥iengesFnd:386376 (bel ow) .
Al so provided are processes for_ prepari n& conpounds of Formula 1. The novel
comfounds of(19%%e; Ifeaatsand horml« Gissleriar Poel22r 1936 i g HaskerpBloodases, 5
especially t jn-|i . ; YL ynt. S| trypsin,
b ombi . *pl GERTIdh $hF JAFHIGPS 23T AR PSR (P TRHLIRR P

ant i t hr onbotdoggigidnvdabyadeitirodgli €itter tichetisicveathwdy (Rbhfaehaddivhfi®dy n, or are
internmedi ates useful for formng conpounds having antithronbotic activity.
The i nvent i dhe exénsiaegthvayolapibetion By expesyra ifilasmegtol » senwehdethelial
platelets, 10 dnhibiting fqr i of. bl o |_at el regates, 4 nhibiting
Por mat ton' o T (Rmeph e TR befiof st MRSteR a8 % AR ofg "enbol us
formati on i rbigcheBidntleverad ht cohvgzedort Hip@bIHd Dhrohiben e fiBrindgena
pharmaceutically acceptable carrier. These conpositions nmay optionally

i ncl ude ant iwWemgiglyakadingater ¢ dlemoestiatie Phegfelet femmation), dpasentint aetivegesnt s.  The

conposi tions b e I S uct [ mal i an organs
in order to pel-?t? lr('agg't ﬁf‘ﬁ%%d%g}l%gg p?cﬂg?l%ﬁ% ;%geggg‘geAB gg%p?eégﬁ'&rz%fegi%ﬁorﬂé’f]hods of
i nhi biting aecépt@atCaghiinerSemiarprit Homd®icyy 31(4):270-277 (1994)). and

autoamplifies its own production through a feedback mechanism. Thus,

30 inhibitors of thrombin function have therapeutic potential in a host of



in a manmal, and nethods for treating nyocardial infarction; unstable

angi na; stroke; restenosis; deep vein thronbosis; dissem nated SEP 2002
i ntravascul ar coagul ati on caused by traunma, sepsis or tunor net astasﬂlzs
henodi al ysi s; cardi opul nonary 20 bypass surgery; adult respiratory distress
syndrone; emngotgrsis7ishock; rheumatoid arthritis; ul car@i/Use/enoti S;

i nduration; netastasis; hypercoagul ability during chenot herapy; Al zhe| mer's
di sease; Down's syndrome; fibrin formdtion in the eye; and wound heal i ng.

Q her uses of conpounds of the invention are as anticoagul ants either
embedded |ncmdlqyrawlarand9on-cmd@daqculan@se@wsansludugednyqvaxdwélrt_farcmuf acture of

d d in bl ood col|ect bl bl ood. st
Guch o5 oat HEVEYS, SRSt yRRenaR nisiEs Yol DBRTROF QIR BRRFR ngos. and

tubes, bl oo%tuvafcmaangoagham caus@ B SERRD0O 89!(GHSY dmeias EETI USOO/ 074-0

The invention also I ncludes a nethod for redu0| ng the thronbogenicity of a
surface in aemadmmsmbycaadlbpxdmong)t bypdse s;mge‘r‘;a,cadulentkmratcwvdiseeﬂsl y or

noncoval ently, a corrpound f t he i nventi tal | ed scripti.on of the
Preferred EfH¥HPRENTIGotOX ég%‘HPatPﬁ\ﬁé%PP& fegatiye colfisdndyationiovel ¢l ass

of benzam dﬁe@ﬁ%s&“'ﬁﬁ@&%&ﬁaﬁﬁ{ﬂﬁéﬁs@’ b/ CheliBifeRy FHIMMiA s BalS 11 R0 -~

NRbR~ Ri\ Y R~-'1 Ra"7 or a solvate, hydrate or
phar maceut i Galvinys sgmd&mﬂ;b‘ibansfaimattohen elof eyenhrd e@ionnd healiapr @shen'uses O -

-SO--; 10 R, re resentsag}iu% /Z\Riz R- rep resentsa%ﬁﬁ ~Z~R|z or
R and RZ céﬂ? the ResrPT e dhnembininhibiioras anticasgulanis eshsrem dfafhmt hey 15 are

2t ached Lo of TNt HHES b ARUEL IR ARL A A oNBLALSAR ABMY cOnt 21 s

an additi ona en or opti ona enzo-

pyrigdof used ,cosamdn 8166t ciRlaftign ndfbbdodltoragedtuchab eﬁhetax@pblsad aiarylsiag havi ng
one or two optional substituents on either a ring carbon or nitrogen

sel ect ed fr arachises, @W@éﬁmwrlﬁgewdﬁﬁb%g@ﬁw hyesrapd ptentsey | oxy al koxy,
aryl oxy, al kyl, het er oar yl ,

| k 20 al k I k
et er oo (G- 4) al IFFOF Ra Ly e Thetsedo ey B pe P Haetan Koxyal kyl
cyano( CZ_, op@l ds¥dciatSy Wit Xabtdra/a Mhdalkeylm on a phospholipid membrane thereby

forming a'prothrombinase complex. This prothrombinase complex then converts

15 prothrombin to thrombin (Claeson, Blood Coagulation and Fibrinolysis 5:411-
436 (1994); Harker, Blood Coagulation and Fibrinolysis 5 (Suppl 1):S47-S58
(1994)). Inhibitors of factor Xa are thought to offer an advantage over agents that
directly inhibit thrombin since direct thrombin inhibitors still permit significant
new thrombin generation (Lefkovits and Topol, Circulation 90(3):1522-1536

20 (1994); Harker, Blood Coagulation and Fibrinolysis 5 (Suppl 1):S47-S58
(1994)).

WO 97/11693 discloses guanidino derivatives for use as protease
inhibitors, and WO 97/36580 discloses amidino and benzamidino compounds,
also for use as protease inhibitors. A need continues to exist for non-peptidic

25 compounds that are potent and selective protease inhibitors, and which possess
greater bioavailability and fewer side-effects than currently available protease
inhibitors. Accordingly, new classes of potent protease inhibitors, characterized
by potent inhibitory capacity and low mammalian toxicity, are potentially
valuable therapeutic agents for a variety of conditions, including treatment of a

30 number of mammalian proteolytic disease states.



al koxy(Cz.,o)al kyl, al koxyal kyl, nono- and di-al kyl am no(CZ_, o) al kyl,
car boxy, -0 3 SEP 2002 WD 99151571 ~. PCT/ US99/07420"-6 al koxycarqn?rggp 2002
, carboxam do, fornyl, al kanoyl, anyl, aral kanoyl, sulfonyl, alkyl sulfonyl,
aI koxysulfon I and NR 3R 4 (when C—substltut ed); R2 repres en,
~ cycl oéﬁc{ B3 , cycl'oal kenyl, C3_, heterocycl oal kyl, CgerrﬁlsW&iﬂtﬂp
heterocycl oal kenyl aryl, ‘or heteroary&_, whi ch groups are 5 optionally
substituted with C, _6 alkyl or hydroxy, or R = represents diaryl nethyl,
di heteroaryl net hyl, dicycl oal kyl nethyl or (aryl)(heteroaryl)CH; Z and Z
i ndependently represent a bond, a C,_6 al kyl chain, a C3,6 al kenyl chain,
or a C3.6 al kynyl chain, V\hgrmr)pbfm\@]nlv@mgﬁp oxygen, or sul fur atons
may be optionally contained w thin“edach chain, and the chains are
_optionally 10 substituted by one or nore groups sel ected from hal ogen,
hydroxy, CN, C, _6 alkyl, C 6, al ko 6 al koxy(C, 6)alk 6 acyl oxy,
NR 3R 4, NHCOOR 5 ThemeseRt wvertign g di e@zﬁt@ ovehspmppungs b amgé@mﬂa e;

provi ded th n Qﬁ”:gj Y, g
al kenyl , gfbel}ygﬁ @E&g%nfﬁdf?épgffssle © et'er og Jopp@gﬁgé)g#iﬁmuéﬁ.i S
opt i onal | y ﬂUﬁS\bwélLﬂoﬁﬁJouﬁﬁs dfireipichent riveatiorndre Botent 1nBib1toir§oﬁ}irhleﬁseE han
hydr ogen, al kyl, aral kyl, aryl, hydroxy(C, _, o)al kyl, am no( o) al kyl ,

mondal ky| aniesegeaztly, tas)pawf;ke seapapmaé?ﬁs Pish@S Chipmarrkpain, &ry Psias l@m'@znkw
R3-R 6 t h I, C2.6
al kynyl , " G6 PgsTip a{,y?lgﬁgoggd} grgngg, ‘??l“?éc’mf%d %%‘P%l‘ﬁ%é’mb%egf@ ze1)n Al kyl ,

pyridyl, 20 v@é/dhtéiy |sélectivb)iahibition of irdraliy( <Caréhterinkyiates Gsefal for forming

al koxycar bonyl (C, _4)al kyl , ;(gﬁ/r no( CGZ_6)al kyl, hydroxy(C2.6)al kyl, C, _4
al koxy(Cz_ e)cgmpypnd%bﬂwg% a'rnb(oecasta‘llwyl ami no(C~_6) al kyl ; or R 3 and R 4

forma C3_, heter J Lk ent
trifl uoronethyl; @?Q% gﬂchﬂd%gg?rgﬁ? nd&npeng’lh r3§f'gj‘l§’e og‘gﬁ\ég'bfa?%%it he group
congi sting Qﬁhxbﬁdfgd@ﬁﬁatldﬁ. of&l@d&ylhtelﬁggregatéﬁ tdlikiyihg fézmaionlof fibyih, C2_6

al kynyl, C6_,0 ary o ar(C, _4)alk pyridyl, pyridyl (C 4)a| kyl ,

car boxy(C, e)ﬂmbnwg th@mWSafpmwaa%wiﬁ%et@g erymlk@fom@yam( omagiaglky| |

hyd CZ_6 C ~ alk C: d

d - 8xy£1) al a&m%%é{P éﬁyti‘e v gh @i b RGCRREAEE fecetablesamiansoo, 07420

or R' and R"Hw@@Borh@oinﬁ&%ﬁnﬁ}ﬂgﬁﬁ&faﬂly%élbdd £ 0o b1 98S, i ?malétoagmﬂsch t hey
are attached to forma heterocyclic ring selected from group consi sting

of - N-nor preaadi trhoomhplpjtlgétgatzts nyFhg @pmpmmnSycm be dded tthtbédeMlﬂWdC 6

alkyl, C, _6 h xyal k

al kil sul f onyi Xg]'ffg ormry su fo%yr(’lf‘S IXQTCE%%efg e(‘%rsggnﬂh‘ lrTB?phoI ino or
C6_, o aryl carbonyhjso pbauéd Qjeyhethbﬁsmmﬁmbiﬂin@}ﬂr,trehh@%/ﬁ}!i@i'dndpfwéolyms

N-d| hydropyridyl, N-indolyl, wherein said heterocyclic ri nglﬁcan be

optional |y Gngupammalitasd mwgodqior UREingHy Rerdipkindaetion; naspelsdaary one of
hydr ogen, cen

aryl, opti ongllyo:l\? rS%th?mT u éjdvei% %9@?(%.3 %158%'{11’418;% F{/évgg%g!f’y?ag"g%t%? tereglar yl,

trifiuoronetdyked PRkraGMRa, sep¥id o tNRAbK MketasayidNRembdibif Sis; é‘eﬁrﬂ%ﬁﬂﬁ@rﬁ - COZRx,
=CHZORX or -ORx, or when 1present on adj acent carbon at oms, ' R3 R4 may

al s?0 be t akebyprsgurgasy; ady fezspwar@medlsiressmafltqm@en@qomshoo(l\uhzyqxatondnhere qis
from2 to 6 i nst ance,

and. RS. and. gh.
is i ndependear’{ﬁprglsbﬁ’écaeg%wﬁyc 6‘§er'i"‘{“”p}?yr nbetasgﬁ/scﬁ O}mpﬁwagﬁgglgf W% al kyl or

cycl oal kyl  géreuRshdiayy; khaamal’k idRasee Dot 'sGy ndidhe:, Ebsialfinddtiddifithe’ 1S one
of -O, -NR9-, -S-, -CHR 9- or a covalent ond; R'9 in each instance, is

i ndependent | gb'ehyflad dg@.md Igaligg.al Qtper ugﬁgrfzfyqompounds of the invention are as

anticoagulants either embedded in or physically linked to materials used in the
25 manufacture of devices used in blood collection, blood circulation, and blood
storage, such as catheters, blood dialysis machines, blood collection syringes and

tubes. blood lines and stents.



20 phenyl, CZ_, hydroxyal kyl, CZ_, am noalkyl, C .4

monoal kyl ami no(Cz_e) al kyl , C. _~ dial kyl am no(C2 g)al kyl or Cz_,o0 035 SEP 2002
carboxyal kyl; R 1is one of hydrogen, al kyl, aral kyl, aryl, hydroxyal kyl,

am noal kyl , monoal kyl am noal kyl, di al kyl ani noal kyl , carboxyal kyl , hydroxy,
al koxy, ar alwoxg;518T1yl oxy, heteroaryl oxy, or nono- orPClASaYRY428m no,
provided that n is 25 other than zero when R is hydroxy, al koxy, aralkoxy,
aryl oxy, heteroaryl oxy, or nono- or dP: al kyl am no R8, RO and R are each
i ndependent|y one of hydrogen, alkyl, aralkyl, ary hydr oxyal kyl ,

am noal kyl, nonodi h@yn\enwlﬁ@ahsmclwﬁwwh%dwf%%dq@wg the ﬂtrambe&wlgxw -~

-1 03 SEP 200240 990 100 i ECTARREIRTAZ0uiflee Ul (BlflngPy ! o t acen

together to Zero While RO and

R are defingdcaaleal9Vesondpoultd ot lﬁ{,en@,b@ taken together to 5 form-(CHZ) ~
, Where t is zero (a bond), or 1 to 8, while R8 and RO are defined as

above; or R$ and RO are taken together to form-(CHz}~ , where r is 2-8,

hyciragen, "l kyl , Dtailed Deaegiptiar af shs dneferredEngheodihents ' ° °"¢ ©

nonoal kyl am no(C2 )al kyl, dial kyl am no(Cz_,)al kyl or car boxyal kyl; Ra, Rb
and R are independently hydrogen al kyl, hydroxy, al koxy, aryloxy, 10

ar algoxy, al koxyq%qﬁeééhpmenﬁa@l&oa@éaem Bnovel%lassl & I?én!ihﬁlmde and
trichloroethyl, cycloal kyl, phenyl, benzyl, 15 O ~O ~ "Ra ORh or RO O

where R and sEforemede ddammdselnmmg Fordnubgen, C ~_6 al kyI, C2_6 al kenyl or
phenyl, Rf is hydrogen, C,.6 alkyl, C2 6 al kenyl or phenyl, Rs is hydrogen,
C, 6 al kyl, C2_6 al kenyl o; phenyl and R' is aral kyI or C,,6 alkyl; nis
fromzero to 8; and

Q NRbRc
I
x”
2/ ~

,R8" R

or a solvate, hydrate or pharmaceutically acceptable salt thereof; wherein:
L represents —C(O)— or -SO,—;

10 R! represents a group:

/Z\R12

R? represents a group:

N R12

or R! and R? can be taken together with the nitrogen atom to which they

15 are attached to form a three to seven membered ring, which optionally contains
an additional nitrogen or oxygen atom, and which is optionally benzo- or pyrido-

fused, said ring .being preferably saturated, and said ring having one or two

optional substituents on either a ring carbon or nitrogen selected from the group

consisting of halogen, hydroxy, acyloxy, alkoxy, aryloxy, alkyl, cycloalkyl,

20 alkenyl, alkynyl, aryl, aralkyl, heteroaryl, heteroar(C,,)alkyl, carboxyalkyl,
alkoxycarbonylalkyl, hydroxyalkoxyalkyl, cyano(C,_,o)alkyl, hydroxy(C,._;o)alkyl,
alkoxy(C,.jp)alkyl, alkoxyalkyl, mono- and di-alkylamino(C,_,o)alkyl, carboxy,



mis fromzero to 4. The noiety -L-NR R - is attached to the benzene ring
in a position ortho-, nmeta-y or para- to Y, with the méta- position g%iEg%UZ
preferred. 20 Preferably, the conpounds have the structure of ForrmqJ Ia:
WO 99151571 R1 Rz/N 5 10 15 /Z~R~2 Z is suitably a bond or

group, e.gWORPYWA | isopropyl or isobutyl, and R'- sui tab%c?lé%rbéyé‘%?s
hydrogen, C3_, cycloalkyl, aryl, or hgferoaryl. Wen Z represents a bond,
R Z is preferably optionally substituted phenyl) C3_, cycloal kyl, e.qg.,

cycl obutyl, cyclopentyl or cyclohexyl, diphenylnethyl or 20

di cycl ohexyl net hyl . When Z represents a C,_4 alkyl group, R'- is

preferably hyxggabonytycarbakdayido, forpyl, alkaioyhexsilyl, anikaabglr calfphyl. e. g.,
thienyl or furyl. 3 Ra.0 3 SEP 2002 PET/MUSQQI 07420 -9 R6 11 R1L ~ NRbR~ n m
N la Y x Re-alkylsgfonpyl,alkpgysulfoaplnanst NRAB (whigp L-subssigutgdk i ned for Formula |

above. Referring g e rnyl a orgul re~R -
represents a gr ou]% / ;zegfﬁsgﬁ% B?Asmgew '?Eaﬂm yéy@%g(}g’l ké;’#yl%,yk@?%(\.éﬁﬁal Fﬁ/l’ , or C 6
al kyl . e. g. ,hetgebdyyloalkt, ¥y, heprogyloatkenyle adyy, or hekdredryQprhion gtdupse@nt ai ns an
oxygen group within the chain and is optionally substituted by a group

sel écted fr cptigpalbosupstitated gvith Gopalkyl P@%,Oféézwpsise@m%rﬂm%bylor

SO NR'R 8, Lo ui I =~ /¢l oal kyl, e.qg.,
pyrrolidi neadgget%%hd&?tpﬂé?}cgpﬁl}( p%%@g%gﬁ%’@fheﬁ%ﬁb@opt ionally

substituted by CQ-Rd¥' itdepbrdentlaspydsentaa lbnd, sKadalkgbiaigptd,Qastdny!
substituted by hydroxy, triazole, or tetrazoie optionally substituted by
C, _6 al kyl . dhefmeprd (g alkyny hehaie MerglonegF WA Bitrogeh @xFesmal sulfug atgies e R

represents 3,9 8B ptionatly tontdined Withil RaddP LA, 'dnd h Jhixis\ire IpRéAaaty

10 substituted by one or more groups selected from halogen, hydroxy, CN, C, ¢ alkyl,
C, .. alkoxy, C, c alkoxy(C, ¢)alkyl, C, c acyloxy, NR"»R", NHCOR"”.NHSO,R ",
COR", CO,R"”, CONRPR", and SO,NR'"R ',

provided that when one of R' or R? is C, 4 alkyl, cycloalkyl, C, ; alkenyl,
C; ¢ alkynyl, aryl, aralkyl, or heteroaryl, any of which is optionally substituted,

15 then the other of R' or R? is other than hydrogen, alkyl, aralkyl, aryl,
hydroxy(C,.,p)alkyl, amino(C, ¢)alkyl. monoalkylamino(C,.,)alkyl,
dialkylamino(C,_,,)alky! or carboxyalkyl;

RY-R' represent hydrogen, C, 4 alkyl, C;, cycloalkyl, C, alkenyl, C,.,
alkynyl, C,_,, aryl, mono- or di-hydroxy(C,_,o)aryl, C,.,, ar(C,.)alkyl, pyridyl,

20 pyridyl(C,,)alkyl, carboxy(C,¢)-alkyl, C,, alkoxycarbonyl(C, )alkyl,
cyano(C,¢alkyl, hydroxy(C,¢)alkyl, C,, alkoxy(C,)alkyl, mono- and
di-(C,_y)alkylamino(C, )alkyl;

or R"” and R" form a C, , heterocycloalkyl ring,
or R'® additionally may represent trifluoromethyl;

25 R'7 and 'R'® are independently selected from the group consisting of
hydrogen, C, alkyl, C,, cycloalkyl, C,, alkenyl, C, alkynyl, C,_, aryl, C,_,
ar(C, oalkyl, pyridyl, pyridyl(C, ,)alkyl, carboxy(C, )alkyl, C,_, alkoxycarbonyl-
(C,.yalkyl, cyano(C, ¢)alkyl, hydroxy(C, ¢)alkyl, C,_, alkoxy(C,.¢)alkyl, and mono-
and di-(C,_)alkylamino(C, ¢)alkyl,



Useful values of R'- include C6_,0 aryl, pyridinyl, thiophenyl (i % -

t hi ophene), qui nazolinyl, quinolinyl, isoquinolinyl, or 3" SEP 2007

t et rahydroqui nolinyl, any of which is optionally substituted by one or two

of hydroxy, nitro, trifluoronethyl, halogen, C, _6 alkyl, C _6 alkoxy, C _6

5 am noal kyl wo39/€15am noal koxy, ami no, nono(C, _4) al kyPamis99/07420

di (C, _4)al kylam no, C2_6 al koxycarbonyl am no, Cz_6 al koxycarbonyl, carboxy,

C, _6 hydroxyal kyl, Cz_6 hydroxyal koxy,‘7'Cz_, o nono( car boxyal kyl ) am no,

bi s(Cz., 0 carboxyal k%l )arrlisno, C6_,~ ar(C, .6) al koxycarbonyl, C2.6

al kynyl car bonyl , “@R'6and Ky canipe takep togatireravith the pijrogen ptemytp whish they

al kynyl sul f onyl | kyl sul finyl, .C | kyl sul fonam do,. 10 api di no,

guani di no, @ré_( “%ﬁg%‘i??? ﬁqrﬂ%gﬁfﬁﬁqcy%(lbdrw?ﬁle(%%(g#lo??ot{he éﬁo_%) ©F Bd&%/grnkoxy, CZ 6

_ car boxyal kyInN-reapReinRINCHIRMZI (Sptainally IN'i subsiaieaBk iRy, f tyor oet hoxy,
C,_6 acyloxy, and R'R gl\léd)%-,m\%hér%t R %md R 8 are inde‘ﬁen ent F§ sel ected

from the grdydreyakiysGsngrdf Chyayt§epalkgl, Cas akdsulfong3C,. o aytdulfankly| , C2_6

al kepyl, C2 al kynyl , , 0,15 aryl, , 0 ar( ~) al kyl ,. ddyl,

pyri §y| (C _Z‘?@l%ﬁ?ﬁ%&ﬁ?}?@f@%ﬁ@wa,fCﬁE?rEQnyéL %5&39)603%{%)’?8}!3 ’Q’Eﬂ) al kyl ,

cyano( CZ_6) alilyhroliBgL M- AihGeroB MY indolywRbk R (RS &l ck king BRpO- and

di-(C, _4)al kyl'am r%o(g:z 6)%?%???' o}lr‘mLIR'man}él’ R a can be t%Jlgen l'?%get her with

t he nit r ogerbeadpoiontlty Ghsubstithtedy are attached to forma heterocyclic ring

selected fromthe_group .consisting of 20 N porpholino, N piperazinyl
(optionally N o st 5e@<lNiR?rﬁrt,egeh ndependently congy o Jydraesty1alkds | o aryl

B

al kyl car bon , 0 ar

N- pi@er i di nydralkiN; ptiognally sibssitutedNetidayd | teifMorohéthy], Nalopelg hydroxydieylei n sai d
heterocyclic ring can be optionally substituted with one or 25 two of
hydroxy, C, ®©ape.kHHeysasRgxamido.g-GPiEox yCHEBRY gr a0 oy WhemPrsentn®ho- and di -

C, 6 | k | s i 1 , 4 - 5 ,
St fos) o Ren ol RRDK AL RO may aifo BL falen febier SY ARGV br - ©
car boxy(C, _6)@Hkyk- (H =@Hal droX¥ERy, bomitrt G is4ioth Rytb 6, GHARO 62 RE)aad Ky .

hydr oxy(C2. 6) al kyl, C, _4 al koxy(Cz. b)al kyl, nono- and 0 3S~P 2002 V4'0O
99/ 51571 +' defipgTaAUS®YED7420 -11 di-{C, _4)al kyl anmi no(C, _~)al kyl, carboxy,

C | k b b i | ~ al k | ~ |,
G5 ar (C 4y al Whnigreh Eafanch pridegendsRLY Ko oy frsior e orsyEoRB st ony1
sul f onam do, wRhesPhan¥lkyl Q)?Q:?f@f&ﬁrk?mg?myp_s GhayP Q?ﬁ?}%iggyﬁave Fone™ ol fhof0r €

preferably one of phenyl, naphthy pyridyl’, enyl, quinolinyl or
i soqui nol i nyunsatgpitioostal | y substituted by one or two of chloro, nethoxy,

met hyl, trifluor t hyl ,. phenyl  .cyapno, niff0, amn i met hyl am no,

al kyl sul fonyl , a%ﬁ%?f%/efgn_ﬁf’ %FR]I?\’""R’" _NS'CFE}'HE °Méﬁé°ﬁ9éfﬁ?‘?8fq§ 8 are defined as
above. 10 Particugar|yRhefhshh&d i§%ﬂéb&?&ehﬁ§'%y@?o\%§x, andaiRyr defgjiude: (A) R
and R - are taken together with the nitrogen to I ch (ihey are attached to

for@da C3_, phehglGoybydatskaiilyldr,  &BninodikyleC ooyaioabdykamyd((yplelkyl, Copt i onal |y
benzo fused opt.ionally jncluding an_oxygen atom or an additional
ni trogen at o‘ﬁ?‘ﬂéﬁﬂllﬂﬂ@@-ﬁa%ﬁbo%@loﬁacrg%’fyé‘p‘{y§l§ substituted by C, _6 al kyl,

ooy, 1S - B SRR o Y o A0S )7L
C3_, cycl oalkyhoabtkyl&BinoalkyL;| drlketanyinpalRyvl, hedrb@fyalidyl,c ydwxoptallanal | y
aralkoxy, aryloxy, heteroaryloxy, or mono- or di- alkylamino, provided that n is
25 other than zero when R’ is hydroxy, alkoxy, aralkoxy, aryloxy, heteroaryloxy, or
mono- or di- alkylamino;
R?, R’ and R" are each independently one of hydrogen, alkyl, aralkyl,
aryl, hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalky! or
carboxyalkyl;



substituted by C .6 al kyl, hydroxy, C, _4 al koxy, hal ogen, car boxylic acid,
a C .~ carboxylic acid esf@ group, or NR3R ", and R~ is C3 6 ap k&apilillor
C3_6 al kynyl 20 either of “which is optionally substituted by C, _6 alkyl,
hydr oxy, aI koxy, hal ogen, car boxylic acid, a C _4 carbo i i

ester groub’m R 3R 4; or (O R is G _, het erocycloal kyl (G 6‘?59?@"{1“
C3_~ heterocycl oaI kenyl (C, _6) al kyl hegeroaryl (C, _6)al kyl, C3

het er ocycl oal kyl (C3_6} al kenyl C3_, het er ocycl oal kenyl ( C3_6) al kenyl 25

het er oaryl (C3_6) al kenyl ,.'C3_, heterocycl oai kyl (C, _6)al kynyl, C3_,

het er ocycl oal kenyl (C~. 6) al kynyl . heteroaryl (C3_6)al kynyl, d| (CS_,

aryl)(C, _3)al kyl ordﬂaﬁBR8axeyaide@ad>geylhe)rtcﬁon&mcldy)L— @ﬁhedéf@&ekb(abond)

cycl oal kenyl )(C _3).al ky any which is optional |y substituted by C, _6

al kyl, hydr oxgr, 2, Hhilg Ra| g R/ arﬁépﬁg@has a@avmtﬁ iaedgcu%re takemtogethesteoxyl i c

“acid est er N 35 /U899I 07420
-12 R - ?55%& ?)2 %hfre\?\tﬁse?%g&l}gndﬁdéi to?ﬁg%ﬂ%{\%%\gé uege]déan feferred
val ues defl N®Yve e RE anfRR°® a@Nakepnbgabetito oreh q@HY) ~ ,GNh&e&lhs}QLB,whﬂé Rgen, or
C, _, alkoxy. R3is S preferably C _3 alkyl, e.g., nmethyl, or halogen, e.g.,

chTofi ne or asddk are defmed REabAYE; R6 can i ndependently represent hydrogen, or

hal ogen. R4, RS apd ferably hydrogen, or hal ogen, e.g., fluorine.
Preferred val uesa%fls&yagr%;el%dm_gl ent oxygen (-O), NR 9- or a coval ent bond,

most preferably -10'39 oRte of @y dR@en,2AllplS apllkyR &yﬁf}@dlﬂwéfaﬂ@ﬂfnamﬁoaﬁcyﬁ' kyl and

C3,6 cycloal kyl. Preferred values of R' are hydrogen, C, _6 al kyl, or C6_~

ar (C, _6) al kyhondaliefiamineéCyaiaikes dalkRaming(C, rinlksyl or Rarbgrpalkyldependent | y one
f hyd C, 6 d | kyl
or "L 0900 boxya Ryl A ing B Seen S Bidtvralkbt RN o o n,

met pyl, et hﬂralk@kyoamoxy&amoﬁylbwwyand)@nzoyd),R“phenyl ethyl, 2-hydroxyethyl,
3- hydroxypropyl 4- hydr oxybutyl , ~ 2- car boxynet h 3- carboxyethyl and

4- car boxypr opyl . IAdtﬁlétlhdanhb)F@ﬁtb:t‘lrwlwﬁﬂoﬂmx}/@ﬁm lhose wherein R and R8
are taken together to form-(CH,)Y where y is nost preferably 2. Another
group of preferred conpounds are those where R8 and R9 are taken together
to form-(CHZ)~ where r is nost preferably 20 2. A preferred value of Xis
OR' and R |n Fogmul a 1 are hydrogen, hydroxy,

C 6 al kyl, C,_6 al koxy,|| cy ®'-CO R’ Q\A(Fr/ﬁi“each i nstance, is

preferably one of |/ C4_, cycl oal kyI benzlyl oxycar bonyl . Suitable
hyI et hyl, propyl,

, CO CH, CH3 and

values of Ra, Rb a Oi ncl ude hydr ogen,
n- butyl, hydroxy, et hoxy, cyano, -CQ,

-COCH CHC -1,. In the nost preferred enbodi nents, Ra, Rb and R are each
hydr ogen.

or

where R® and R* are independently hydrogen, C, ¢ alkyl, C, alkenyl or phenyl,
R'is hydrogen, C, 4 alkyl, C, ¢ alkeny! or phenyl, R¢ is hydrogen, C, 4 alkyl, C,
15 alkeny! or phenyl, and R" is aralkyl or C, ; alkyl;
n is from zero to 8; and
m is from zero to 4.
The moiety -L-NR'R?is attached to the benzene ring in a position ortho-,
meta-, or para- fo Y, with the meta- position being preferred.

20 Preferably, the compounds have the structure of Formula Ia:



0 3 SPP 2002 ., 5 ~L'0O 99151571 ~' PGI/ US99/ 07420 -13 Al so preferred_ at
R, Roand R is the group -CO-R', where R'"" is ong of O ~0 "0 RReSEP &l or
RO O where Rd-R' are defined as above. When Ra, Rb and R are -CO R "
where R'" is one of one of these noieties, the resulting conef ngl are
prodrugs ™MWAPYPE%sess destrabl e fornul ati on and bi oavai | abi P $99/07420
characteristics. A preferted value f each of Rd, R and Rs is hydr ogen,
Rr is nmethyl, and preferred values for R' include benzyl and tert-butyl.
Preferred values of n in Fornula | include fromzero to 6, nore preferably
10 fromzero to 4, and nost preferably zero, 1 or 2. Preferred values of m
i nclude fromzero to 4, nore preferably zero, 1, 2 or 3. A preferred group
of conpounds falling withiR the scope of the present invention include
conpounds of Fornmula_ka whereing (A) R and R -_arc taken together with the
nitrogen to which t hB 0 attached ,tzn) foﬁlm a fRure heterocycl oal kyl
or C3_, heterocy!&\LoaI ke oup) tiqpal ly benzo Fused and qationally

i ncludi ng an oxy, N at oM a0 a i t x6gen atom and which may be
optionally subsRTtut gf [OXy, C, _MNrel koxy, C~_6

al koxycar bonyl , fotr i\ 2%66 ,0)ar ( R&):ﬂ kyl, ©6_", aryl, pyridyl,

hydr oxyal koxyal kyl , haI og or NR 3R 4; or (B) R is C3_, cycloalkyl or
C3_, cycl oal kenyl either of which is optionally substituted by C, _6 al kyl,

hydr oxy, C, 4 al ﬁ%% Hggrgﬁ Ea%%rggg%oéggﬁﬁhﬂla%oge, ~ carboxylic acid

ester group, yrheggin enyl " oF C3_6 al kynyl, either
of which is optipdfeding t§ﬂi@5gfchérﬁtﬁﬂ'nﬂﬂapan@l:@rhklﬂhla WWr@Wrepﬁ:‘esgﬂtsm koxy,

hal ogen, carboxylic acid, C, _4 carboxylic acid ester group, or NR 3R 4,
or ._ 0 3a@ogp P 2002 V\D 991 51571 ~' PCT/US99/ 07420 -14 5 10 15
> /Z\Rn

Z' is suitably C, ¢ alkenyl, e.g., allyl, or C, ¢ alkyl. e.g., methyl, ethyl,
propyl or pentyl, which optionally contains an oxygen group within the chain and
is optionally substituted by a group selected from hydroxy, C,, alkoxy,
NHSO,R', CO,R", CONR"R", or SO,NR'R'®, and R" is suitably hydrogen,

10 C, ., heterocycloalkyl, e.g., pyrrolidine or morpholine, aryl. e.g., phenyl which is
optionally substituted by CO,R", or heteroaryl, e.g., oxadiazole optionally
substituted by hydroxy, triazole, or tetrazole optionally substituted by C, ¢ alkyl.

Referring to the general Formula I and Formula Ja where R' represents

a group

15 -~ Z\R1z
Zis suitabl& abond or C, ¢ alkyl group, e.g.. methyl, isopropyl or isobutyl,
and R" suitably represents hydrogen, C, , cycloalkyl, aryl, or heteroaryl. When
Z represents a bond, R"Y is preferably optionally substituted phenyl. C,,
cyvcloalkyl, e.g., cyclobutyl, cyclopentyl or cyclohexyl, diphenylmethy! or
20 dicyclohexylmethyl. When Z represents a C,, alkyl group, R" is preferably
hydrogen, cycloalkyl, e.g., cyclohexyl, or heteroaryl, e.g., thienyl or furyl.



het erocycl oal kenyl (C, _6) al kyl, heteroaryl (C, _6)al kyI C3 ~

het er ocycl oal kyl (C3_6) al kenyl, C3_~ heterocycl oal kenyl (C3_6) al kenyl ,

het er oaryl (C3_6) al kenyl, C3_7 heterocycl oal kyl (C3_6) al kynyl, C3_,

het er ocycl oakvenyi1§153_6) al kynyl , heteroaryl (C3_6) al kmmsdb/ﬁm‘ﬂ, ~
aryl)(C,.3)al kyl, di(C3_8 cycloal kyl)(C, _3)al kyl or di(C3_8

cycl oal kenyl') (C, _3)al kyl, any of whichUis optionally substituted by C _6
al kyl', hydroxy, C _4 al koxy hal ogen, carboxylic acid, a C,,4 carboxylic
acid ester group, Useful NRIBR df R¥nihcRidei €..a gybtmrydM~ﬂnemenEl Re~ and Z'
have the val ues and pref d va .ues. def.i ned above;

 ndependent | 91%@;5%5 (ﬁ JaF Syl E: isgauinglpy ey oo fPgY e o

_al kenyl, n Qya | kil dy;
pyri dyl {C f}-aﬁtg Ys 0 boxyel E‘msuplggdlz b?r, %Fcljéq)élr g‘)vﬁoégca{]r Egc{\)d;)/ (ACIJEro a) al kyl ,

cyano(Cz_6) atllfyhormd[byy((ﬂaﬁ))gﬁdgylc G, _dllatlkox@ (. ¢Z_&hkalwy,l , Cmpno- and
di (C, _~)al kyl.am no(C, 6)al or, R 3 an ~ forma eterocycl oal kyl
ring R i s 3Ry ’rpl6émf@aﬁﬂ&lam‘ﬂ%F‘&j‘@f?le}all@lammﬁ’ldk@(y)mkﬁ MR and R6 are

nydroaen o CRMRRET el B B By Repiy A BBE . c0en. € 4

benzyl oxycamarxlalkeyad,, rﬂbnd&wﬁbxﬁll@])@xﬂwmm c@xfbokj'alﬂ'lﬁmmMD 991 51571
-15 " 0 3 SEP 200Z PCT]l US99/ 07420 where R' is benzyl, nethyl, ethyl,

i sopropyl, decs BEy) élkowoathowl Gorsdalipylearppnyls Cmych“@@%%foayf c,Czas alkyl: R

is one of hydr r( y

hydr oxyal kyl%ﬂ( Qlfon 1 Iﬁ(@ﬁ?lsu@ o ‘%"Y‘E‘hm‘# nd)( %ﬂ?)‘l&@i&?m

di (®.~)al k)éhamnao(gmﬁmbkylc Qr amyhmmamwal%mhyhﬁnoaﬁﬁmo R9c2aﬁnd R are
i ndependently one ot hydrogen, C,_~ alkyl, CZ , carboxyal kyl or C2.

hydr oxyal kylcarborydkoxyntl,. R&fmakalzeﬁb@w&ﬂmmpdyﬁlm,m yaempthoshere y i s

zero, 1 or 2, nd R are definped-as above; or R and R are taken

t oget her topFBtY‘vf?f?%zﬁ')éw Wé‘lyeaqddllg?k &7a bond), or 1, 2 or 3, 10 while

R$ and R9 are defyjadrasndpovae itle mﬁﬁlﬁieﬁfys&@ct@d ﬁofn&h@groﬂlﬁgﬁﬁﬁﬁfn o form
ile

-(CHY)r , wherer is 2, 3, or 4, are defined as above; Rz
is hydrogen, or ©f hydmigknC, . aityil.oBal dygloalklys tQats ialledy it b abyinylo C. 10

al kkﬁ( gxyg;?l)lé)%;?%a&6 waéct?@ahﬁ’f QKR@Hydr K%Gyﬁﬁ[‘%()x%b%&?fﬁﬁqlm c'c:‘yano or 15
fl hyl ; f
teglpec:ngr F;E:)r)e/f er p(ecjé%grrgﬂg)lof' cokh,g’ou#gfwf3~|2 éw%lkyge Hc}ﬂapa%gccfgé%{ﬂ%r ‘ula la

wherein: R is cm&wp@g)aﬂkﬂymbmhamﬁldlm gzylkj ltahmpi(szL ¢)alR@l, Br R andal | yI ,
di phenyl net hyl or_ di cycl ohexyl rogen, chloro or
C -C al koxy; R, gRSa’hg?ﬂ tﬂe&r@gF@Hyﬂbtgrfh%P“F%%Bg"é‘Nn LY ‘WE‘CE(&WY B% Rb and R

are hydrogen, hy i18efd 10 rQath?'r&gcﬂ‘n@g sei%cte%fpdmﬁ%e%r&poco‘ﬁ/ﬁ@ﬁﬁg&' I's benzyl

or t-butyl, and ere en or
20 N-morpholmo N-piperazinyl (optionally N' substituted with C, ¢ alkyl,

20 (C) , ~ R is C _, heterocycloal kyl (C,_6)al kyl, C, _, 03 SEP 200

C,.¢ hydroxyalkyl, C¢., aryl, Cq., aryl(C,¢)alkyl, C, ¢ alkylsulfonyl, C4 ;o
arylsulfonyl, C,¢ alkylcarbonyl, morpholino or Cg,, arylcarbonyl),
N-pyrrolyl, N-piperidinyl, N-pyrrolidinyl, N-dihydropyridyl, N-indolyl,
wherein said heterocyclic ring can be optionally substituted with one or
25 two of hydroxy, C,; alkanoyloxy, C, alkoxy, Ce.,o aryloxy, amino,
mono- and di- C,4 alkylamino, C,; alkanoylamino, C,, alkyl, C,,
cycloalkyl, Cq o aryl, Cq.,o ar(C,.,)alkyl, heterocycle, heterocycloalkyl,
carboxy(C,¢alkyl, C,, alkoxycarbonyl(C,,)alkyl, cyano(C,)alkyl,
hydroxy(C,.¢)alkyl, C,, alkoxy(C,¢)alkyl, mono- and



-~~03 S EP 2002 WO 99/5157] ~~ PCTI US99/ 07420 -16 5 10 R' is hydrogen,
C,_4 alkyl, C2.4 hydroxyal kyl) C2_4 carboxyal kyl, Gz_4 aminoal kyl, (3 SEP 1002
di mret hyl am no(C, _8)al kyl, or nethylam no(CZ 8)al kyl; R, R8, RO and R are
i ndependent|y one of hydrogen C, _b alkyl, CZ, hydroxyal kyl or CZ_,

_car boxyal kylg 9us15R and Rg are taken together to form - (%)%CUWP@N@‘W is
zero, 1 or 2, while RO and R are defiped as above; or R and R are taken
together to form-(CHZ)q-, where @ i slhero (a bond), or 1, 2 or 3, while R8
and RO are defined as above; or R8 and RO are taken together to form
-(CHz)~ , wherer is 2, 3 or 4, while R and R are defined as above; X

1s-O; nisf romdzq a- dal?llé)élamqgg éaﬁl(c)fler %arb]q 2 % 3. l#%xg‘gar%%g PI al l'y

preferred subcl ass ™ 'o Formu T d8 onpounds of

_Fornmula I'la and Ichisoxihio, Rmhyl,l\lCQ Rkknd3tAE, J\Ia%yiacm M.R)moﬁtr ~A b
A-N-NROR I ~IX NRa rra IIb O or_ a sol vat e, ty rate, pharmaceutically
(8]

acceptabl e salt otl Qlﬂbdoq?ug“t}’r}ﬁé‘ﬂfé&\‘l Ctaloxyswifory lpsuliopamiderphosphapwbup: A

Z~R 2a 0 3 SEPR 17 PCT/ US99/ 07420 wherein zZ°
represents a bond)h8$§e%m%v93 ﬁ%jog? IéIle' ZA represents hydrogen, C3.,

cyclsoal kyl, C, _6 paf koXyore raferadpt banalk Iphensubﬁapmwlegyﬂ&ylh@hlamyl hydroxy, -
heteroaryl, o pfllen?/ log?stoh%/l:noﬂ; ldIo(:tlc():rlla(ljlhesX Ltrlrt?l%ed by one or two of chloro,
quinoliny q yl, op y y
methoxy, methyl, trifluoromethyl, phenyl, cyano, nitro, amino, dimethylamino,
alkylsulfonyl, arylsulfonyl, or R"R'*NSO,-, where R'” and R" are defined as
above.
10 Particularly preferred combinations of R' and R? include:

(A) R'and R? are taken together with the nitrogen to which they are
attached to form a C,, heterocycloalkyl or C,, heterocycloalkenyl group,
optionally benzo fused and optionally including an oxygen atom or an additional
nitrogen atom, and which may be optionally substituted by C,  alkyl, hydroxy,

15 C, . alkoxy, C, ¢ alkoxycarbonyl, formyl, (C,_c)ar(C,_)alkyl, C, , aryl, pyridyl,
hydroxyalkoxyalkyl, halogen, or NR"®R"; or

(B) R'isC,,cycloalkyl or C,, cycloalkenyl, either of which is optionally
substituted by C, 4 alkyl, hydroxy, C,, alkoxy, halogen, carboxylic acid, a C,
carboxylic acid ester group, or NR®R", and R? is C, 4 alkenyl. or C, ¢ alkynyl,

20 either of which is optionally substituted by C, alkyl, hydroxy, C,, alkoxy,
halogen, carboxylic acid, a C, , carboxylic acid ester group, or NR"’R"; or

(C) R' is C,, heterocycloalkyl(C, ()alkyl, C,;
heterocycloalkenyl(C, ()alkyl, heteroaryl(C, ()alkyl, C,,
heterocycloalkyl(C, ¢)alkenyl, C;, heterocycloalkenyl(C, ()alkenyl,

25 hetcroaryl(C3_;)alkcnyl, C;.; heterocycloalky!(C; ()alkynyl, C,,
heterocycloalkenyl(C, ¢)alkynyl. heteroaryl(C, ()alkynyl, di(Cs._,,ary)(C, ,)alkyl,
di{C, 4 cycloalkyl)(C, ;)alkyl or di(C, 4 cycloalkenyl)(C, j)alkyl, any of which is
optionally substituted by C, , alkyl, hydroxy, C,, alkoxy, halogen, carboxylic

acid, a C, , carboxylic acid ester group, or NR”R"™; and



Rz™ represents a group: 5 /Z~R-2s wherein ZB represents C3_6 al kenyl ?@FPZWZ
C,_6 alkyl optionally subgtituted by CO2R S ar COR' S; -R ZB represent% .
hydrogen, C, _6 al koxy, nono: or di- C,_3 al kyl am no, phenyl substituted by
COZR S, oxadi azol e substituted by a hydroxy group, or an unsubstituted
C-linked t g axelser group; and R Sis C .3 alkyl or nono 10 oPCT/US99/07420

di - hydroxyphenyl; or R" and Rz” can be taken together with the nitrogen
atomto which they are attached to fold a three to seven nenbered ring,

whi ch optionally contains an additional nitrogen or oxygen atom and which
is optionally benzo or pyrido fused, said ring being preferably saturated,
and said ring hag%ng one or two 15 optional substituents on either a ring
carbon or nitrogeh S8&™MPed from the group consisting of hal ogen, hydroxy,
acyl oxy, al koxy, aryloxy, alkyl, cycloal kyl, al kenyl, alkynyl, aryl,

~aral kyl, heteroaryl, heteroar(C, _4)al kyl, carboxyal kyl,

al koxycar bonyl al kyl , hydr oxyal koxyal k12cyano(Cz_,o)aIkyI,

hydr oxy(CZ_, o) al kyl, al koxy(CZ_, o) al kyl ©* "al koxyal kyl, nmono- and

di - al kyl am no(CZ_, o) al kyl , carboxy, 20 al koxycarbonyl, carboxam do, fornyl,

alkanoyl, aMhere R1BANNLe 1WaR0¥hd pREdREMI AN InedLiREYSUL f ONY1 - and
en C d) 3 al'ky

NR 3R 4 (wh substituted); R3" represents C, or hal oggn,
© 10

preferably chl or &R® taroreprasentristdngden, B3 atkghriedegens ohyi afjerxy. CR®

ar(C, _4)al kyl or C _4 yl; Ra, Rb and R are hydrogen; 25 a is from zero
to & pref erpaeﬁgpa%?es, SMI ngm%*aylaqﬁwg’% %-oﬁﬂ?él%g{ OFING ef erably 1, 2
or 3. An even nor wraldy; i N@k ugle
conmpounds of For nﬁ’?%ﬁ% Aerﬁr/lg?ﬂ%fﬁ&{’zs’q?&%%?{ﬁggla’m%ggggvm\%%;%&% ' -18

R ~- 1 epr esedidRarg prefigrably Fyfre2én. RCRRIOSAD Q7 ARMrifk. r epr esent s a bond or

C, _6 alkyl; and R Z%» represents_hydr n, C3_, 5 cycloalkyl, C _6 al koxy,
aryl optionally strstrmedyyalesigf Xa%/%g‘g%ﬁ?ﬂ" W@FB)&W&W%h‘e’t oar Yr.2 Rz

represents NP=o fg%% i Z represents C3_6 al kenyi or C, _6 al kyl
optionally ?ucﬂ'é@ﬁfmngd 0%/12@8 %e Sor COR S, R z represents

hydi@gen, C, _6 aPdeforted vatuesrofiRY aed hydirege®, C, Salkly karda jwyclaalid/lR S is C, _3
al kyl or nono- or_di-hydroxyphenyl; or R” and RZ" are taken together wth
the nitrogen to whickrednalpcs peRarralyiserspoCr.orliyh 0c8 e FtieldeK)cl oal kyl or

C3_, het erocycl oapkenyls vanQuRs RORS iRak RY Eigd, SR apkaRal |y

i ncl udi ng an oxygen atom or an additi onal aﬁ&?\ilg?r ogen atom “and whi ch may
be optional | g, salkslt Cf jtae(@, plkgl, @ adry IC, , hiystiroxyalkyd, or,C,alckboyyalkl. 6
A R s A L e s 4 o
as ?? fined al?—%}ﬂ@;l, benzyl, phenylethyl, 2-hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl,
2-carboxymethyl, 3-carboxyethyl and 4-carboxypropyl. Additional preferred
compounds are those wherein R’ and R*® are taken together to form —(CH,),~
where y is most preferably 2. Another group of preferred compounds are those
where R® and R’ are taken together to form —(CH,)— where r is most preferably
20 2.
A preferred value of X is O.
Preferreq values of R*, R"and R in Formula I are hydrogen, hydroxy, C, ¢
alkyl, C, ¢ alkoxy‘/, cyano or—CQO,R", where R¥, in each instance, is preferably one

of C, 4alkyl, C, ,cycloalkyl or benzyloxycarbonyl. Suitable values of R?, R® and

1~
wh

R® include hydrogen, methyl, ethyl, propyl, n-butyl, hydroxy, methoxy, ethoxy,
cyano, -CO,CH,, -CO,CH,CH; and -CO,CH,CH,CH,. In the most preferred

embodiments, R, R® and R* are each hydrogen.



R3" represents hal ogen, preferably chloro; 20 X* is -O; R~ is hydrgqggagp 2002
C6 ,0 ar(C, _4)alkyl or € ~ alkyl; Ra, Ro and R are\hydrogen and a is 1.
Non-limting exanpl es of conpounds of the present invention include [325 {
~-chl oro- 3- (N-cycl opentyl - N-[ prop- 2- enyl ) am nocar bonyl )

phenoxy} pr oegysigiino) car Boxami di ne hydrochl ori de, PCT/US99/07420

[ 3-{5-chl oro- 3- (4benzyl pi peri di nyl car bonyl )

phenoxy} pr opoxyam no) car boxam di ne -B¥-3°S E P 2002 PCT/ US99/ 07420 wo

99i sis7i -19trifluoroacetate, ~ [3- {

5-chl oro-3- (N, N-bi s 2- et hoxyet hyl ] am' nocar bonyl ) phenoxy }

propoxyam no] car hgxani i Lhuo tate, hl og.0- 3- (N
met hyl - N-[ 2- { 2%&% Fe ;‘1 nocar%mH;% QTE )gv?,-e R OisEnt e

pr opoxyam no] car boxam di ne tr| fl uor oacet at e, [3-
" 5-chloro-3-(N-nmethyl -N-[3 5 pyridyl met hyl ] am nocar bonyl )
phenoxy} pr opoxyam no] car H)xam' dine trifluoroacetate,

[ 3-{5-chl oro-3-(N-et hyl - Qci dyl et hyl ] ani ngcar baayl ) thenoxy }
i [ fb:n;r@acet ate, et %F
gl or ophenyl ]°rN-{2pyr dyl ngt hyl } ami nocar bonyl ]
y

pr opoxyam no] car boxam
| 2-[5-{3 10 R9 o]

3(am di noam nooxy) pr op

(am di noanm nooxy) pr opoRy¢} - 3Rechl or ophenyl |- N-{2

pyri dyl met hyl } am nocar bonyl ] acetatetri fl uoroacet at e,

[ 3-{5-chl oro-3- ([ 2-{3, 4di hydr oxyphenyl } - 2- oxoet hyl ] - N- et hyl

am nocar bonyl ) phenoxy } propoxyam no] carboxani dine trifluoroacetate, [3- {
5chl oro-3-(N-[ 2-{di net hyl am no}ethyl]-N 15

et hyl ani noc avHeor - Rbhedcﬁx}@dmsamxyé)ﬁmd}acaf’ bwﬁhmdlmﬁ‘"f wheedddet ate, [3 {

~-chl or o- 3- erazi n ar bo eno no] car boxam di ne
(111 Gor oacetapEonolthEE piaieh. BE roa s o BPRBROE AR pRE Boitgt ossess
phe ?Oxy} P OREYK YA ﬁ%ﬁﬁﬁppmﬂma&w LHRhQBGR1AL 9& preferred value for
5-chl oro- 3- (4- benzyl pi perazi nyl carbonyl ) 20 phenoxy }
pr opoxyari n@]adaobﬁidkﬁ atidnk® tsrhiydragen,oBE it methyl, [2Bd{préfertedovabue3-foNRR
di net hyl am no iebo Qheng %, } propoxyani no] car boxam di ne
trifl uoroacé®@¥ e{n%yl{ag CRI-BPSL3- (pi peri di nyl car bonyl)

phenoxy} pr opoxya t
D] Py E PSS i Rkl HGRPRER A & o prforbly

propoxyam ndiomaedroxad] atidmeost preffératly cametl atr &, Hr&8fefred-vahies o6 nBinCiidg 425
pyridyl ] pi perazinyl car bonyl ) noxgl} p50pgxyam no] car boxam di ne

t i ¥ uor oacdFosp &erO to 4, more preferagl}, zer
[3-{S-chloro-3-(2% h;lz-]vf gZ}o rugllé Paﬂﬂ’r{;’ @Rin'nr{m: Q@J;J%Qﬁifhé present

phenoxy} pr opoxyam car box t rifluoroacet at
(3-{5-chlor om&(nanapxmmdﬁctbmppum;slafipboulpll)z wherein:

DAt bom b0 Lo e esbeb MR oo e T b
benzyl car boa}%a{wn@ P&&pg@at t&{owélymﬂasfet@gg%etafoeyéloémémﬁ5gr5§p 03SE
P 2002 WO 99/51571 UsSdo/ 07420 - 20

(aniidi noam rgparydl yrtepoxfusedandioiptpogdlyangiuding an oxygen atom or an additional

car bonyl ) pi peri di ne-4-c rbo yl ate trifl yoroacet at
[ 3-{5-chl ordl‘tﬂof{%‘b‘ﬂ X@ &RyPl}aL{ rﬁ‘ﬁa&'yte}d by C, alkyl, hydroxy,

pr opoxyam ngqj c pid 0 tate h |
(am di noam (ndod?(a?/ opo&??%?ﬁ%ﬁo%ﬁﬂﬁg (@}’ "%rgt lé?bé’zaﬁ éh/ 3[ acetate 5
trifluor oacdﬁdt&yambkﬂikbathak@eendndﬁlkﬁﬁm er of the pr esent invention include

conpounds of For myl I n whjc et her. form.a saturated or
unrs’rgt ur at ed n&)aR' is b”cycloalrl](y orC, 7cyck():'allc()enﬁ elt?ngr ofhwhxchlsoptlonally

20 substituted by C,, alkyl, hydroxy, C,, alkoxy, halogen. carboxylic acid, a C,

carboxylic acid ester group, or NR"’R', and R? is C,  alkenyl, or C, 4 alkynyl,
either of which is optionally substituted by C, ¢ alkyl, hydroxy, C,, alkoxy,

halogen, carboxylic acid. a C, , carboxylic acid ester group, or NR"R"; or



hydr ocarbon bridge, thus form ng an additional cyclic noiety in the .

resul ting conpounds. Alternative enbodinents include cqQnpounds of F(prsrréf-%zuﬂz

wherein 10 Z. R-R4, Y, mand n are as defined above; and: A°. R and R are

taken together to form-(CHZ)a-, where ois 1, 2 or 3; R9 is hydrogen,

aI kyI ar a{@bw si@fy! . hydroxyal kyl or carboxyal kyl; R~ is hydcogsmenz R',
are defl ned as above; or 15 B. RO is hydrogen, alkyl,

aral kyI, aryl, hydroxyal kyl or carboxydtkyl; R is hydrogen; Rs and R are

t aken together to form-(CH )---(CHz}---(CHz)P , where pis 1, 2 or 3; and

R', Ra, Rb and R are defined as above; or 20 C R' and Rb are taken

together to form - (CHZ}--(CHZ)~ or =CH N=CH where r is |, 2 or 3; Ra

i s hydrogen or hy@oxy;' R it hyés ogehet%{PWFIOWd’rl()g(w adl‘l%b’xy,car yl oxy,

ar al koxy, alk ( re 25 defined
" above,; xy , O‘Xé(zg Xg?gggyké;ﬁr(%l’(eacﬁﬁﬂgglebeﬁa%entrloa,rgwged)fﬁ)%lé?'ogen >4l kyl ,I

aral kyl, ar metemgémamnm ¢)alkeayi bokyal ktyézer@cryoqt)amadym;quetawen
together to form-( wher e |s zero, ; R and R are

t aken toget tt@rtemrﬂmn X@ﬂqen B -Cays hetﬁm)erlgaﬁtyl(gsa)aékygyl ©:3 SEP 2002

w0 G0 51871 2 EETLARIRL 01530 I 2 CRSR L it SHRCL B 2
above; and @1(C3R%Kc1891k9nd: R)al@‘l%rﬁé(@% cm@mm@mct Yalkpk aﬁy ohwtmgen al kyl,
5 aral kyl, aryl, hydroxyal or carboxyal kyl, or R and R8 are taken

t oget her t o dnsiopplly E)Pllzs)lwed g&h@ne alkyl, sth‘éfP’i)” G lkoxy, Iplggen.cmxYHels havi ng

rospect vel yiihFC e HAER AR IR B 5 7 RV R - o

111 R ~ ( 0 x~NR islalgiyRa R3 Rs R-~

10 g2
where R'? and Z' have the values and preferred values defined above;
R'"? and R" independently represent hydrogen, C, , alkyl, C, , cycloalkyl,
C.alkenyl, C, ¢ alkynyl, C, ,,aryl, C, , ar(C, ,)alkyl, pyridyl, pyridyl(C, )alkyl,
carboxy(C, ¢)-alkyl, C,, alkoxycarbonyl(C, )alkyl, cyano(C, ()alkyl,
15 hydroxy(C,.¢)alkyl, C,, alkoxy(C,,)alkyl, mono- and di-
(C,.)alkylamino(C, ¢alkyl;
or R" and R" form a C,, heterocycloalky! ring;
R? is hydrogen, C, ; alkyl, halogen or C, , alkoxy;
R*, R’ and R® are hydrogen or halogen;
20 Y is -0—;
R? R" and R° are each one of hydrogen, C,_, alkyl, hydroxy, C,_, alkoxy.
phenoxy. C, all;yloxycarbonyl. benzyloxycarbonyl, cyano,

Rf
° h
>=o §\ _o_ _O0_ _R
o l or oo T
- o I
o) o)



4 ~i b10 RR~R~1In)mRs X-1~1 NCRIVR2Z/NRs Y ~ ~Rc Rr )p NRa R3 Rs

RoRdI~~~~)r 1R gmNNYVR-~NRS~Y ~ ~~ ~X ~~RcaR7E§'R(%?j
., 03 SEP 2402 WD 99/51571 ~ PCTNS99107420 -22 R3 Rs a R~~ R~~ 1
~~N~N~RVI RZINRS Y ~,.~/~~X\\ ~)s R~ Ra Rs N, wherein R-R', Z

Y, Ra-R, Rvo9d;5Rm P T antl s are defined as above. Preferregcyakosgao

for ~each of ?hese vari ables are the sane as described for Formula 1. It is
al so to be understood that the presentl5invention is considered to 5 include
stereoi soners as well asyoptical isonmers, e.g. mxtures of enantioners as
wel | as individual enantioners and di astereoners. which arise as a
consequence of structural asymetry in sel ected conpounds of the present
series. The vésmpBlisdsndil. reshyhi eyl 159850Pxl ser-Batybon irbutrldandowhrre Riis| y

_hydr at ed. dr.ation_ pay ur during manufacturing of the compounds or
conposition yﬁ?g%%??%?lggﬁt he conpounds, or the hydration may occur over

time due to the IRAgrigsempiof Mydropen, of [ BikyEOTROUARE, JaRk1aly, Copounds
within the scope of Forrmula | are derivatives referred to as prodrugs. The

expressi on "Griodhydroxgelkyt e<Cao d@minealkxle srong(&noakkyhinriee(C, getkyhg dr ug,

whi ¢ch derivagj as_enhanc el ivery ,char@acteristics and 15 therapeutic
val ue as coaﬂf@ﬁén@a‘?‘ﬁ‘é’ o aglfyqé’ﬁgzﬂsc\éfbroéﬁg&ﬁfr’ned into the active drug by
an enzymatic or gfertCR? afid R¥aF6 independdailiohe oR.hgdrogé;[r@,Qrﬂkﬁnet2_Pr actice of

Prodrug Kinetics,"” Methods in Enzynvlvg ; 112:309-323 (19685); Bodor, N.,
"Novel Appr catiessalkyl @ Garouty doesialiyl orDR uged &' aredalent tagether ©(RyM165- 182

1981, )\ NG SaRALy o, D5 Uy B RGP, UG B V3T ves

for 20 Vari ynctrora ups—’an em cal ~i of

Prodrugs ( H.R'BeRdgiay @gether o, fobhS€CH-, Wieyd YRrerd 1986n4), drsiebudr 3r odr ugs
are those where Ra. Rb and/or R are -COR'"  where R'' 'is defined above.
Sed0 U.S. PavhiletRN\and R’ arealefinad anebosaiericandeR” ate takei ogether thifdrm Chem

e 1000 AP s They RSN B R QYR oL oL By Toel
radicals of up t®R2Zsqa/deesed, o?UCh,,addkyl, optionally substituted with amino,
mono(C, j)alkylamino, C,, alkoxy, hydroxy, carboxy, phenyl, C,,
alkyloxycarbonyl, C.,, ar(C,,)alkoxycarbonyl, C,, acylamino, cyano or
15 trifluoromethyl;
n is from zero to 4; and m is from zero to 4.
An especially preferred group of compounds include compounds of
Formula Ja wherein:
R' is cyclopentyl cyclohexyl or cycloheptyl;
20 R? is allyl, diphenylmethyl or dicyclohexylmethyl,
R? is hydrogen, methyl. chloro or C,-C, alkoxy;
R% R’ and R® are hydrogen or halogen;
Y is —O—;
R?, R and R° are hydrogen, hydroxy,

Rf
O §\ N
(o] 0 R
25 §\ O\j{ >:O or c” \”/
C/ 0 Il
H 0 0]
0

where R" is benzy! or -butyl, and where R'is hydrogen or methyl;



“in the chain, incl

0 3 SEP 20D2 WD 99/51S71 ~' PCT/ US99/ 07420 -23 methyl, ethyl, propyl,

i sopropyl, butyl, t-butyl . sobutyl. pentyl, hexyl, isahexyl, - hqugtrzmz
4, 4-di nmet hyl pentyl, octyl, 2,2,4-trinethylpentyl) nonyl, decyl, undecy
dodecyl. The term' alkenyl is used herein to nean a stralght or branched

chain 5 radyeabsfi - 20 car’bon atons, unless the chain | engt hPC3/USoB0T420
thereto) including, but not limted to, ethenyl, 1-propenyl, 2-propenyl,
2-met hyl - 1- propenyl, 1butenyl, 2-but eﬂ?t and the |ike. Preferably, the
al kenyl chainis 2 to 10'.‘carbon atons in length, nore preferably, 2 to 8
carbon atons in length nost preferably from2 to 4 carbon atoms in Iength.
10 The term "al kygyl." .i s_used_-her o] an _a,straight .or nched chain
radi cal of 2-20 cgr b1(3rF| gf‘%ﬁ‘?ﬂ CU‘nI"’lggg nghé]mgiﬁodivﬁuﬁyi S@hci’%"’ﬂaﬁf‘ﬁ 2t her et 0,
wher ei n therfmin%am_t/l Hﬂﬂ@th{)lﬁﬂ%d(a ,{?élﬂylb@ﬁﬂetlh?ta&ﬂﬂﬂ(d V,}ﬁhm}fl the carbon atons
ut not Timted to acetylene [)Iene
2-propyl ene, and RBGRS end B/ etrerindspyndentiy OahqudVIdFQﬁf—as ﬁ;t@lkél .40 car bon

or of or abl 1 P AT A7 Gon RCRIAYE & REAM R TR el Rkl €20, ol

where there L@m-wﬂewiszero abkymﬂuew'aﬁa R%se defiritdSdslabbedior BY WP, the

unsaturated |1 nkd e, i.e., e Vi ene or acetylene Ii nkage is preferably

not direct| yRéQtaramkadtqgotmrmﬁomgééHz)@%mm @iis zarb f(abond), eti/ 2%hé, term

"al koxy" is u herein an a .strai branched ch radi cal of

1to 20 car bﬁﬁq%g (?'Ru ingd as E‘??é'lenol |§'elt|aE?T é%ﬁ él‘%?‘ﬁm bonded to

an oxygen atQ(f@H?ﬂCJvHé?bPibz @lﬁrw%xléRWhﬁ@ﬂ“’ta?e d8RidH0AYaboSé;NOXY, nN- propoxy,
i sopropoxy, and i ke. Preferably the alkoxy chainis 1 to 10 carbon

atons in |ength, Xuserfeferably 1 to 8 carbon atons in length. The term
"arm)" as enpl oyed. her ei n b |tscflf or as part of another group 2~ refers
to nocyclic or By Pz c groups containing from6 to |2 carbons
in the ring portlgﬂsz&roeiq@bjy 6-10 carbons in the ring portlon such as
phenyl, naphthyl or tetrahydronaphthyl. The term "heteroaryl” as enpl oyed
herein refers to gnespesialippiafieyres subcldss of thagorapoursts of Fofruled istiéfined| ect r ons
shared in a clic arra an nt gi.nj ng carbon 30 atons and 1, 2 or 3
oxygen, nitr 8‘?1‘“6‘?““95#5?"’1‘!3?2&&5‘35% (where exanples of 0 3 SEP 2002 WO
99/ 51571 PCT/US99/ 07420 -24 5 10 1~ 20

R3A
RZA R11A
\ | Ila
N be
R¥™ /\9/\ A/N NR"R
0 3 X \”/
o NR?

15

R‘HA
1Ib
Rm/N /(«)Z{\x‘\/ NRER®

or a solvate, hydrate, pharmaceutically acceptable salt or prodrug thereof,
wherein:

R'* represents a group:

ZA
~ T \R12



25 30 heteroaryl groups are: thienyl, benzo[b]thienyl,

napht ho[ 2, 3-b]thi enyl, thianthrenyl, furyl, pyranyl, isobenzofuranyH}BFEpzmz
benzoxazol yl, chronenyl, xanthenyl, phenoxathiinyl, 2H pyrrolyl, pyrrolyl,

i m dazolyl, pyrazolyl, pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl,

i ndol i zi nyl , wiccoy/8@0kyl , 3Hindolyl, indolyl, indazol prasvoigiyte 4! -f

qui nol i zi nyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl,

qui nazol i nyl, cinnolinyl, pteridinyl,-14aH carbazolyl, carbazolyl,
(3-carbolinyl, phenanthridinyl, acridinyl, perimdinyl, phenanthrolinyl)
phenazi nyl , i sot hwhereing* represamtet diamdion()_; alkgoaraiR'PAneprefemalnahiygenand
phenoxazi nyl groups). The term "aral kyl" or "arylal kyl" as enpl oyed herein
by itself orCaB%i)\qa%lk%f eamfaﬁwst a@r'loqpam%l%yeﬁ%bspalt?f Ly, ﬁﬁh@gmg}wgp - as
_di scussed a i1 I Hsm% ch as benzyl, phenyl ethyl or
2-naphthy|ng@%§Pg§¥ﬁ f@?%@ﬁ%@8fg§?g§f asagggloyed herein by itself or as
part of another gR®Buppresdnty sgiloapcycl oal kyl groups containing 3 to 9 carbon
atons. Typical exanples are cycl opropyl, c~~clobutyl, cyclopentyl,

cycl ohexyl, cycloheptyl, cyclooctyl and cyclononyl. The terns "al koxy"
refees to any of the above alkyl groups linked to an oxygen atom The term
"hal ogen" or "hal 0"as enpl oyed her ei-f dst sel f or as part of another group
refers to chlorine, bromne, fluorine or iodine with chlorine being

preferred. The tern1"nnqpalkylanine" as enpl oyed herein by itself or as
part of another gwbﬂplwﬁfréprssqr@@naélfﬁnﬁborgzca@ yhapteonally sebstisited bit ed wit h
one al kyl gr havi fsramsl to 6 carbon atons.. The term "dj.alkyl am ne" as
erpl oyed hor GPR BRI B oot YRt or Whalp s G55k am no
group whi ch Arylamiss, bhéty® subitituled BYOCOLKY | oxadiaEde sulRated BVA RerbkPm 1 to 6
carbon atons e term "hydroxyal k=~I""as enployed herein refers to any of

t he above al &yphp,gr suwssubstisted Colirdad bajragele grupnandR 'hig @ oadly] arvicabt es. The

t erm," car box %hKél" as enPoned herein refers to any of the above al kyl
groEﬁs subst Pt HTBABYPRT or " nore carboxylic acid moieties. ' 0 3 SEP
2002 WO 99/ 51571 srRIRGId RIBQQA B hikbh togethdi\Gitth RE Mlirddeh %ﬁﬁwﬂi&{'tgef used
herein to nmean a saturated or wholly or - partiall’y unsaturated "3-7

menber ed nonaeyutadhed toform-altrezaorbereadndmbeya ting, which eptohelby corftaiad consi st s
of carbon atons, and Lnon1one to four h%%FraﬁEons ind@yendently. el ect ed
fromthe gropPddgiERERITTREEHPr Q5YERD atgiganrs Wiich ALPRIONARY BenzPoF BYEYP and sul f ur
het er oat ons Foelcig I (Wl h kLt ponally
quaternized,ﬁlg%jdtg?ﬁlcﬂ?Itl ?%SQJ%?Q§P§§%fQ3“%fgﬁgg%ﬁqgﬁpgh ngﬁ%gpbhg

above- def i nesptivatiesubstitatiits o eittgs airihiglctided of niteghesetend ffomthe gtogb Wher ei n
the heterocyclic ring can be substituted on carbon or on a nitrogen atomif
the resul ti ngPneisHp® ohdralogent hydrexy, peplory .arlkgxyy seYloxy. alkeyly pydealkdnt ai ni ng

one oxygen 1 s , e h kT 0 or gen or

cul fur combi ASEr H i B0 el b s RAERa AL Ry D ealPR RS

het erocycl i calgs:auasonylalkyidiey debBRtkosty AkY1, cyRhd(€, AFAlN hydx QIR ARYIAZ1 Nyl .
2- oxopi peridi nyl, 2-oxopyrrol odinyl, 20xoaze§inyl, azepi nyl, pyrrolyl,

4- pi per i donydlkopitr. olalkilratkoxyplkyh zeene- ang di-alkplamamai (b o)alleil degrlestxyl |

i mdazol inyl . i dazol. di hyl ridyl razinyl., 15 rimdinyl,,
pyr Paagi nyt , AEsERERI Sobrsmiily ok, RS OHon, Spbygh i
nor phol i nyl, alk{is@ZsHy¥ | alk dxpbdZalyl, dhd WR R 'S Gy Renaz-ehbstitutéd)i nucl i di nyl ,

i sot hi azolidinyl, i ndol yI ; qui nol i nyl, isoquinolinyl.

t et r ahydr oi soqui nBi*iragresente@iziatiiyd arhilgden, priafesatilnetdoto, biogroramyethyly | |
benzot hi azolyl, b oxazolyl, furyl, tetrahydrofuryl , tetrahydropyranyl,
thi enyl , benzot hi R§fﬁpf?5ﬁv%ﬁ%?fﬁﬁ6@<i%w ?rkélhy%ﬂpﬁﬁdﬂ plkYE 20 sul foxi de,

t hi anmor phol i nyl sgi f a i.azol yl . Morpholino is the sanme as

nmor phol i nyl . The géfﬁgﬁ%gtggggpgﬁ$ﬁis used herein to nmean an oxygen atom
("025, a sul fur aionfréthSejo tr 8, prefietabbygssio,at, @nor(3;Nhjl b ik tfrom kérohe 8t ecogni zed
that when the hetergatomis nitrogen, it nmay forman NRYRZ noiety, wherein
RY and Rz ar@refepably Agépeddent |y from one another. hydrogen or C, to CR

al kyl, or togethe i i i m a
saturated or unsa B\r,\%{%d&@?? néég"%??%ﬁ%@ égmﬁ]%\é é)%ﬁgfﬂnnqlkg{ eroaryl ™

i ncl udes 5 ogorpdRdbef Bstnal O Matvierdigt er ocyclic rings containing one or nore
het er oat ons sel ected from nitrogen, sul phur and 30 oxygen atons, and fused
bicyclic ring systens containing one or nore nitrogen, ~1 0 3 SEP 2002 WO
99/ 51571 + PCT/ US99/ 07420 -26 sul fur, and oxygen atons. Exanples of such
groups include oxadi azol e, thiazole thiadiazole, triazole, tetrazole,
benzi m dazol e, pyridine, furan and thi ophene.



A C3_, cycloal kenyl group includes rings containing at |east one double
bond incorporated in the ring. S A C3., heterocycloal kyl group mcbJ dﬁ? 2002
rings containing one or nore heteroatons sel ected from nitrogen,
and oxygen atomns, for exanple, a tetrahydropyran-4-yl group. A C3.~
het erocycl @@!dsgpas group i*ncludes rings containing one or noPET/lIBY%AIaRAt ONB
sel ected fromnitrogen, sul phur and oxygen atons, together with at 10 | east
on doubl e bond incorporated in the ri-h§ Anot her aspect of the present
invention is a process f.or preparing an am noguani di ne conmpound of
Forrmul al , conprising reacting an am noguani di ne of the formula: R" H
N~N~NRbR VIT 112 NRa | S wherein R', Ra, Rb and R are defined as above,
with a carbonyl - Boni“ﬁf"ﬁ?’ﬁ@aémound of the formula: R3 R6 Rio R4 RI\ n )m
RZINRSY ~/~\~~ VIIl RT Rs Rs wherein R-R Y, n, m R Ra, R~ and R
are defined as above to form an am di nohydrazone, and ther eafter
sel ectively reducing the hydrazone c&%on to 20 nitrogen double bond of the
ani di nohydr azone. The ani noguani di fie RIi cal |y provided as a salt,
preferably the nitrate salt. The first step proceeds at anbi ent terrperature
usi ng al cohol as a solvent. An acid, such as 4N HCl1 in dioxane is added to
tile reaction mxture. "0 3 S E~" 2002 WO 99/51571 ~. PCT/US99/ 07420
? 7 Anot her aspgttrepresdniea porsentC, i rigl; amd K'Y mpresanedgdiogen,pCgpari ng a
hydr oxyguani di ne conpound of Formula_l, conprisjng reacti ng an al koxyam ne
comfound of C‘ffﬂl@alkb‘s ls alkopy, 7w mn%orwll&&bﬁlmtw YT?!P@;W RARYdroxy: €5 NHZ | JI '
~90RR8 jn R—-R Y, n, m R, RS, R9andR~aredef|nedasabove
with a ;uani cfl nyl‘ati ng reagent. Preferred guani di nylating reagents include:
ami noi mi nosul f onié* fepradentopigreupal |y substituted 1H
pyrazol e- 1- car boxam di nes, or N, N -b~s(tert-butoxycarbonyl) S-nethyl
i sot hi our ea. R

wherein Z° represents C, ¢ alkenyl or C,  alkyl optionally substituted by
10 CO,R" or COR"; R' represents hydrogen, C, ¢ alkoxy. or mono- or di- C,
alkylamino; and R" is C, , alkyl or mono- or di-hydroxyphenyl,
or R'* and R* are taken together with the nitrogen to which they are
attached to form a C,, heterocycloalkyl or C,, heterocycloalkenyl group,
optionally benzo fused and optionally including an oxygen atom or an additional
15 nitrogen atom, and which may be optionally substituted by C, ¢ alkyl, hydroxy,
C,. alkoxy, C, ¢ alkoxycarbonyl. formyl, (C_,o)ar(C, ,)alkyl, Cq ,, aryl, pyridyl,
hvdroxy(C,_,)alkoxy(C,.,)alkyl, halogen, or NR"”R' where R" and R" are as
defined above;
R>” represents halogen, preferably chloro;
20 XA is -0O-;
R" is hydrogen, C,.o ar(C,.,)alkyl or C,, alkyl;
R R and R° are hydrogen; and
ais 1.
Non-limiting examples of compounds of the present invention include [3-
25 {5-chloro-3-(N-cyclopentyl-N-[prop-2-enyl]jaminocarbonyl)
phenoxy }propoxyamino] carboxamidine hydrochloride, [3-{5-chloro-3-(4-

benzylpiperidinylcarbonyl) phenoxy}propoxyaminojcarboxamidine



Schemes 1 a, 1 b and | ¢ exenplify the synthetic steps to produce 10

conpounds of the present_invention. ,» WO 99151571 a R= 1) protecBHEP2N?
Reke Mgl 3) CO C ~ OHRs 1 -28 Schene | a 2 0 3 SEP 2002 PCT/ US99/ 07420
1) R-R~-NH, BOP, CH Ch 2) P group renbval Rs R\ RE R\ R~~~ OHO 3 Rs R~

1) nm CPbWAbBé@ﬁ RO 2) optional Pd areun rnmmval O HO N ~pcfus®ioraze R o
O R I Rz~ NmMmGO ORs s R~ Ra RO O1) deprotection 2) guanidinylation

3) optional R, Rb and R renoval 4) -¢ptional alkylation RS R R6 Rio Rm R~
\ Rz~ ~O0OQi~NRbR ORs“R~ Ra Rs NRa 5 7 WO 99/51571 - 0 3 SEP 2002

trifluoroacetate, * [3-{5-chloro-3-(N.N-bis[2-methoxyethyl]aminocarbonyl)

phenoxy } propoxyamino]carboxamidine trifluoroacetate, [3-{5-chloro-3-(N-
methyl-N-[2-{2-pyridyl}ethyl]laminocarbonyl)phenoxy}
propoxyamino]carboxamidine trifluoroacetate, [3-{5-chloro-3-(N-methyl-N-[3-

5 pyridylmethyl]laminocarbonyl) phenoxy}propoxyaminojcarboxamidine
trifluoroacetate, [3-{5-chloro-3-(N-ethyl-N-{4-pyridylmethyl}jaminocarbonyl)

phenoxy} propoxyamino}jcarboxamidine trifluoroacetate, ethyl 2-[5-{3-
(amidinoaminooxy)propoxy}-3-chlorophenyl]-N-{2-
pyridylmethyl}aminocarbonyl]acetate trifluoroacetate, methyl 2-[5-{3-

10 (amidinoaminooxy)propoxy}-3-chlorophenyl]-N-{2-
pyridylmethyl}aminocarbonyl]acetate trifluoroacetate, [3-{5-chloro-3-([2-{3,4-
dihydroxyphenyl}-2-0xo0ethyl]-N-methyl
aminocarbonyl)phenoxy } propoxyamino]carboxamidine trifluoroacetate, [3-{5-
chloro-3-(N-[2-{dimethylamino}ethyl]-N-

15 ethylaminocarbonyl)phenoxy } propoxyamino]carboxamidine trifluoroacetate, [3-
{5-chloro-3-(4-formylpiperazinylcarbonyl)

phenoxy } propoxyaminojcarboxamidine trifluoroacetate, [3-{5-chloro-3-(4-
phenylpiperazinylcarbonyl) phenoxy}propoxyamino]carboxamidine
trifluoroacetate, [3-{5-chloro-3-(4-benzylpiperazinylcarbonyl)

20 phenoxy } propoxyamino]carboxamidine trifluoroacetate, [3-{5-chloro-3-(N,N-
dimethylaminocarbony!) phenoxy } propoxyamino]carboxamidine trifluoroacetate,
[3-{5-chloro-3-(piperidinylcarbonyl) phenoxy }propoxyamino]carboxamidine
trifluoroacetate, [3-{5-chloro-3-(4-[2-pyridyl]piperazinylcarbonyl)

phenoxy} propo&yamino]carboxamidine trifluoroacetate, [3-{5-chloro-3-(4-[4-

25 pvridyl]piperazinylcarbonyl) phenoxy}propoxyamino]carboxamidine
trifluoroacetate, [3-{5-chloro-3-(2-[1,2,3 4-tetrahydroJisoquinolinylcarbonyl)

phenoxy } propoxyaminojcarboxamidine trifluoroacetate, [3-{5-chloro-3-
(azaperhydroepinylcarbonyl) phenoxy}propoxyaminojcarboxamidine
trifluoroacetate. ethyl 3-({5-[3-(amidinoaminooxy )propoxy]-3-chlorophenyl }-N-

30 benzylcarbonylamino)propanoate trifluoroacetate. ethyl 1-({5-[3-



2) optional R. R R .. Ra renoval s

PCT/ US99/ 07420 _29_ Sclteme 1 b R3 ~s\ RS R Rz/ ~ OHORS 3 1) reﬁlﬁjﬁk??ﬂm
\ RRoRnNnR ~ Rz, N/ ON,
o)

NRR I~-ITHORs 12 R~ R8B RO'NR R onm ) L OP R- R6 RO H2) P group
remov R~ Rz/ | Hz~-NM "NRR Rs 10 I~-NR \ ~RoR-1 R ~1 z~ N/ Onm
~N~NRR O‘§§ /515 fts RO I~-NI R -, 0 3 SEP 2002 WO 99peiragde/07420
PCT/ US99/ 0 2?6 § Hal ogenat ed phenols 1 may be nonoprotected (P is a

protecting group) with a variety of g@oetecting groups known in the art,
such as esters and benzyl ethers (Geene, T.W and Wits, P.G M, Protective
G oups in Organic Synthesis, 2nd edition, John Wley and Sons. Inc. New
York ( 1991 )). Deprotection of the 5 hydroxy groups is routinely

acconpl i she@midinpaminfexy)p@pexydrs-ederaphanghsasheny)rperiding4-¢areosylate  For

- yar bgenat | G LGT1RF e St At EATben e uit afipe A v bOBNTT Sk g

et hanol or f;}%nbﬁtﬂmmﬁyaﬁqﬁho]&e%m_@fh&Qﬁﬂ@c;roa&taa@emp Reihy1 acgep! i shed by
basi ¢ hydrolysis, nost preférably with sodi um hydrOX| de in 10 aqueous

t et r ahydr of (amdinoawiiookpipadposphrpehivtephenylf ie-meathsdearbomy laménd)agetasel by
enpl oyi ng phggol ) <t3h t are hal ogenated ortho- or para- to the hydroxy
groups in plHEE™BF'Pfe meta hal ogenat ed phenols 1. Hal ogenated phenols 1

are carboxyl at edaligrmhavérmbaiinkhs of flelpreskhtifvertivd snchidesonpbiuals 8f € t hen
reacted with suitable am nes to formphenolic am des 3. Phenolic am des 3

are coupl edFomula { fiprwhich-tvopj Rl groupsdogathes foob @ sebupledmy ynsaweaied e

(Mt sunobu,, O, nthesis. 1l (.1981 ere Pb. of 4 may .,be a . suitable

al cohol pro‘f’%@??ﬁéﬂr’g%&f’ tﬂstfgm%i %P)e?@\fw%ﬁ}éf@féna'iem g?/t(h!gbrea_ul?lﬁg may be
used in thec%%&ﬂﬂ?.bﬁltéxﬁaﬂée_‘?ﬁbodf’rﬁ@ﬁtﬁn&l%@eMﬁédn’ﬂgo?}f’&%dlbpaxﬁex‘eﬂp' ude using

a 20 trial kyl phosphine or triaryl phosphine. such as triphenyl phosphi ne or
t r10 n- but yl ghB5BhiYhen apd narsas defipkéaboevantt, such as tetrahydrofuran or

azodi car boxyl at efar 18325 B 36 CATDBRSTS P STBLr e b HTEA PE (where Pb
is an al cohol protectippg group) is well known in the art, such as esters
and benzyl ethers (G eene, T.W 25 and Wits, P.G M, supra). Alternatively,
where L is a reactiveR’ sdydragenraky, asalkyl, aryl, hadiodpalby! endaftoxgaliyl; phenol 3
may be treated with aRb?s eYdrggl{e%hanaﬁ{'%?{d.i Mnd R€ are defined as above; or
15 B. R?is hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl or carboxyalkyl;
R is hydrogen;
R®and R' are taken together to form —(CH,}—(CH,)—(CH,),—,
where pis 1, 2 or 3; and
R'" R® R® and RC are defined as above; or
20 C. R'" and R® are taken together to form —(CH,)—(CH,)— or
=CH—N=CH~—NH—, whereris 1,2 or 3;
R®is hydrogen or hydroxy;
R is hydrogen, alkyl, hydroxy, alkoxy, aryloxy, aralkoxy,
alkoxycarbamoyloxy, cyano or -——CO,R"—, where R" is as
25 deﬁncd above;
R, R% R” and R" are each independently one of hydrogen, alkyl,
aralkyl, aryl, hydroxyalkyl or carboxyalkyl. or R” and R? are taken
together to form —(CH,),—, where y is zero, 1 or 2; or

D. R? and R* are taken together to form —CH,—(CH,),—. where s

30 1s1or2;



hydride, in a solvent) such as Al N-di methylformam de, and then treated
with 4. Renoval of Pb is.routinely acconplished using the reaction []3 SEP 2002
conditions well known in the art. For exanple. deprotection of benz

ethers may be effected 30 through catal ytic hydrogenati on using paI I ad| um
on carbon ggpagsappl yst in* . 0 3 ~ E P 2002 WD 99/51571 ~. p@EUsk®Rt0d7420
-31 solvents such a$ ethanol or tetrahydrofuran. Deprotection of an acetate
is acconplished by basic hydrolysis, -2bst preferably with sodi um hydroxi de

i n agueous tetrahydrofuran. Al cohol 5 is converted to 6 enploying a

M t sunobu reaction vvith an 5 N-hydroxycyclic imde derivative such as N

hydr oxypht hal i m de. f]al ling the p alinde protecting group is
acconpl i shed using st dar‘a chfIfP%‘i“onsa%bgil 3kRXAm | ATYIRS- ar"cra'(ke?%ene T.\VJ.

_and Wits, P.G M, supr £96 spdi I@oro fdgxture of
an appropriate aI cohol % y %ﬁléﬁp{:ﬁm p?glpanol )u%gl\r/(c/al?erslag oﬁed by
acidification. Ater na:bmmala;xd renoval of the protecting group 10 may be

acconpl i shed using hy et e. @uanidiny] ation of the

resul ting al koxyanine 7aﬁ& %gé nd Rpyia H"\/éﬂh U@H@“@PHM&Q? 8¥P§§H@m alkylich as

am noi m nosul foni c aci Si s 777 (
198[35?) or 1 H pyr azolagalgmcél#’EB%%ﬁ}gﬁ? @ﬂgaé xZ}paIlklg odé%]’(a é}:\a gémpeglz

et. al. J. Og. Chem EﬂgﬁberM&an(—Ieﬁlg))y-),,whmewli bersubst Pt uted 15

guani di nyl ating rﬁﬁgents such as N, N -bis(tert- buto car bonyl)
S- et hyl i sot hi our haping Fomulageffind ¥, Vyaml 17 (reprgsentim@m  52: 1700

( 1987)) or mdine, where Ra, Rb
and R are deti é}hﬂg oveaﬁij %8%%’%%1% %élge?ﬁt}ﬁ ngé.aH

pyrazol e- 1- car boxam d| rges i ncl ude N, ~''-bis(tert-butoxycarbonyl)-1 H
pyrazol e- 1- car boxam digie agél 20 ~\' |~""'-bi s(benzyl oxycarbonyl}-1 H

pyrazol e- 1- car boxam d| e al | of which can be prepared according to
Ber nat owi cz, etpile Tetrahedron Lettgrs 34:3389 ( 1993)).
Al koxyguani di nes RZ\Wner Q, N, al kyl ated gsing such
reagents as al kyl, bNapy/des, s and bas R§ slodi um rbonaljz,f in a
sol vent 25 such RS N, di t Ret hyl f or oA rRoynds where R' is
al kyl. Schenme 1 b des i bes an altér Rative Synthegis foR forning compounds
where X is NH. Phenol i c am de 3 may be converted Pa9 by the M tsunobu
reaction using 8 wherein L = CH and the P 's are al kyl groups or are
conbined to forma cycl qal kyJ or cycloal kenyl group. Alternatively, where L
of 8 is a 30 reactive I'eaviRg group such as halide or sul fonate, phenol 3
may be treated with . WD 99/ 51571 " PCT/ USp9/ 07420 -32 a base, such
aselzfdl um hydri deg 1nR ; ugh (as Rhol- di t yl for m de, and then

ed with 8. Pro Ct¥ "\ t he vedto dford 9
usi ng standard cqp o
exanpl e, p- toluenesulfo ic acid in
supra). o

art
G eene,N a W and Wits, P.G M,




5 Conmpound 9 is then converted to am di nohydrazone 11 using standard
condi tions, for exanple, treatment with an am noguanidi ne, such as 03 SEP 1000
am noguani di ne or 2-hydrazi noi m dazoline, optionally in the presence of an
acid such as nitric acid, hydrogen chloride, or hydrogen brom de, in an
appropri atg,99ky@pt , for exanple, ethanol or nmethanol, whiclpcriwssadeizbi on,
may contain other 10 solvents such as dichl oronet hane or tetrahydrofuran.
Conversion of 11 to 12 is acconplishei-under reducing conditions well known
in the art, for exanple, lithium borohydride in an appropriate solvent such
as tetrahydrofuran or nethanol at various tenperatures up to reflux. As an
alternative nethod, catalytic hydrogenation with palladi umon carbon

catal yst can be enpl oygd. 15 Wien Ra, Rb and/or R are a protecting group,
for exanple tert butylfx cet bonyl (Boc), these protecting groups can be
“optionally renoved by #Pfeatnment with acid, gisualgly trifluoroacetic acid in

a suitabl e solve Buq
di ssolved in a siiv

di chl or onet hane |or wat er, o,LRBy HCIme,gas
3 veny c 4 di.dkane-N20. Sche c
gt hesi s t hat /6an b usea\to '?g)éner ate libraries
of conpounds 7 ih pargllel. Car boxydri ¢ otected with a

descri bes an alte
aclhd 2 my bg

protecting group (P )P such as a benzyB eSter, and the Pa group (described
above) renmoved with a reagent, such as tetrabutyl amoni um fluoride, both
well known in the art (Green, T. W, and Wits, P.G M, supra) giving phenol
33. Phenol er hs pa f V. ] r h i de or

sul fonat c, gjglﬁreﬁﬁ%\rqﬁbégf {r{égt gd X{M%?%’ g’ ﬁ%iﬁ?gg%ﬂggggggﬁmfggfreggé\ate. ina
sol vent, suefluasfoaesshastithese varialdedare @rcdantt aM deicrdbedTopFolmga dup may then be
renoved as above_to form al cohol 34, which can be converted to 3~ enpl oying
a M tsunobu reacltiidrls tonbeaaundersiger hay thrcpresent ipyentips is\eapsidgered feh as

e R A VA G L 50 e
PCTNS99/ 07421128 thdpddgal anardiomdraseidiaserabmess, whikth drive aPa coriseqyence. g.

benzyl ester) may then be renoved to afford 36 using standard conditions
wel | known Phstiuserglasymmstrydn selsrted corgpeunds of Sbg presdiyy 88168 de i n et hanol
(Geene, T.W, a . ¢ ) ! I t hen be
coupled to a var ?fe{?%? oﬁ%%wﬁg&%a&al%o%%qgﬁﬂ,]&f é%lmﬁlﬁgdg%&eil | el

format gi vi Nydatiohbiayr yccof derdigPandactirindef tie cnipdunds bveompdsitigast 0 produce
t he O phthal am de-contai ning internedi ates 6, the respective phenolic
anil@es 3 magomerisiag dheeomprimdshersthe hydragioniraag oggurioves digtendue2® thei ch
contains a lLeaving.ar e ( e ). This schene is limted to producing
conpounds mh@grgsﬁ%lﬁaqﬁ%@ké}bee%%b@gg S(Zént 23 10 is produced by reacting a
conpound {22) hadengintcompoaads withif fHeupspe of Faffiula 7 aréiddB/atibaseferredndi ti ons
wi th N-hydroxyphthali mide {IChadil kar and Samant, Indian J. Chei. Sec. B I
137 (1993)) o TonpdusssThinapespior pradieRdepates 3 deyivatige shakmewy firgctt oget her
forma neth e 41nk can..be: sypthesi by . St i clic

ket one havi ﬁét%% fi![:ué]eg%fcih vggrégagﬁ% Eést %g‘f[‘gnl%gda ?lécﬁgdé h&?#%é{gﬁf/sag?' Mi ndirectly
t o tshe car begyadeutic valagas doxgapddas tefdred)aha by teansfagra o tHeaktitkedrug

2- hydr oxycycl opent anone, 3hydr oxycycl opent anone, 2-hydroxycycl ohexanone and
3- hydr oxycy &y GhERaasis or chpmiadprocess) seePotrd. ReE-| "Tesopoind Pragmg o RS 2

Prodrug Kinetics," Methods in Enzymology, 112:309-323 (1985); Bodor, N.,

"Novel Approaches in Prodrug Design," Drugs of the Furure, 6(3):165-182
(1981); and Bundgaard, H., "Design of Prodrugs: Bioreversible-Derivatives for
20 Various Functional Groups and Chemical Entities," in Design of Prodrugs (H.
Bundgaard, ed.). Elsevier, New York (1985). Useful prodrugs are those where
R®. R® and/or R¢ are -CO,R"¥, where R" is defined above. See, U.S. Patent No.
5.466,811 and Saulnier et al , Bioorg. Med. Chem. Lett. 4:1985-1990 (1994).
The term "alkyl" as employed herein by itself or as part of another group

25 refers to both straight and branched chain radicals of up to 12 carbons, such as



1.) protection :2.) Ps renoval Schcne | ¢ R3 Ra Re O-i O33 0 HONi Rs R
00O0~. OPLO/ 0.~. nmON11 ORS R~ RS RO 035 't.) Oamne 03 SEP 2002
deprotection 2.) guanldinylatlon 3.) P~ remmvat 3 RO RRs 1,) RRR2ZNH, R o
~ bass H4 | ~on mONRbFI 2,) optional ORS R~ RB RANRa RH R R 3 fi

r noval Q%M,ﬂ@ﬂ al kylatlon 0 3 SAP 2002 PCT/ US99/ 07420 RPOTAISY9/47470 M
CPb4R7Rs optfonat Pb renbval RB Ra R R 0 Ol / On mOH ORs RY
R8R934R3R1Rn‘ Rs ~,0 R" RRrN | 230 n mONNRORR ~RRgIN R7r

"'~ D3 ~E~ 2a 1~'VO 9915t 571 -35 Sehene 2 Pc~rns99n~a2a R, R
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methyl, ethyl, propyl, isopropyl, butyl, ¢-butyl, isobutyl. pentyl, hexyl, isohexyl,

heptyl, 4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl. nonyl, decyl, undecyl,
dodecyl.

The term "alkenyl" is used herein to mean a straight or branched chain
radical of 2-20 carbon atoms, unless the chain length is limited thereto, including,
but not limited to, ethenyl, 1-propenyl, 2-propenyl, 2-methyl-l-propenyl, 1-
butenyl, 2-butenyl, and the like. Preferably, the alkenyl chain is 2 to 10 carbon
atoms in length, more preferably, 2 to 8 carbon atoms in length most preferably
from 2 to 4 carbon atoms in length.

The term "alkynyl" is used herein to mean a straight or branched chain
radical of 2-20 carbon atoms, unless the chain length is limited thereto, wherein
there is at least one triple bond between two of the carbon atoms in the chain,
including; but not limited to, acetylene, 1-propylene, 2-propylene, and the like.
Preferably, the alkynyl chain is 2 to 10 carbon atoms in length, more preferably,
2 to 8 carbon atoms in length, most preferably from 2 to 4 carbon atoms in length.

In all instances herein where there is an alkeny! or alkynyl moiety as a
substituent group, the unsaturated linkage, i.e., the vinylene or acetylene linkage
is preferably not directly attached to a nitrogen, oxygen or sulfur moiety.

The term "alkoxy" is used herein to mean a straight or branched chain
radical of 1 to 20 carbon atoms. unless the chain length is limited thereto, bonded
to an oxygen atom, including, but not limited to, methoxy, ethoxy, n-propoxy,
isopropoxy, and the like. Preferably the alkoxy chain is 1 to 10 carbon atoms in
length, more preferably 1 to 8 carbon atoms in length.

The term "aryl" as employed herein by itself or as part of another group
refersto monocy;clic or bicyclic aromatic groups containing from 6 to 12 carbons
in the ring portion, preferably 6-10 carbons in the ring portion. such as phenyi,
naphthyl or tetrahydronaphthyl.

The term “heteroaryl” as employed herein refers to groups having 5 to 14
ring atoms; 6, 10 or 14 m electrons shared in a cyclic array: and containing carbon

atoms and 1, 2 or 3 oxygen, nitrogen or sulfur heteroatoms (where examples of



RR Rs~ -,.~RRR O~1 23) base R~,~OF1' RR~N~On'" OWN OR5 O RS
RLRs Rs 036 0f RRo ~N-OHRio Qn mn mO R7 . RR9 base R~ RIZBSEDIES
0 3 ~~ P 2002 WD 99/51571 ~ PCT/US99/07420 -3 6 Conmpounds VI wherein R'
and Rh are taken tobether with the nitrogens to which they are attached to

forma ringystopmdesrur e are*prepared by substituting a het er ocpCIriusospiee X
(bel ow) for the am noguanidine in the above Schemes. Rc N N-~ HyN~ NH 5 X
HZN'N N ~s N XI Conpounds V wherein R&Z%nd R are taken together with the
nitrogen atons to which they are attached to forman i m dazoline noiety are
prepared by 10 substituting a 2-hydrazi noi mdazoline Xl (above) for the

am noguani di pes i n the above Schenes. .For i cinal us t .

phar maceut i cg?tFS?aQ’&c&ﬁ?%l Meci tg'e%’(sji tquW[Eﬁﬁ‘FEQ']’ t H@@ﬁg[gl’ﬁ E]tblﬁn’é\k’li ch the
ani on does ngt i In9Nidol I 5d I PRGInopi cal
activity of %aeﬁg%)g’ni ’?g?\dg%)ﬂl%??gﬂé?%ﬁ%é@#%yggﬁgmgg% t onn?gs salts
are obt ai nedplkdriokathiityl, 2Hq1yt1i0@p, M'farrborhyi 'gn@am’lizl, pseolgt, p:?ddyﬂ;b&ralzimoi,th an f
organic or inorgapic¢ acid,. prefer. : i ol ytion,, or, by any o
Che" st andar cPenrbes Betderrll el inttedali 36 ngdh dpte  iasfgi?
pracgiti Onergllijézksﬂl,' 8H-Juindi¥yA! IsoqliXAYR! GfnQl1, Ustiididzi 193] ﬁh?ﬁ&iﬂgl,ar e

carboxylic a such”as mal'efic acid, acetic ‘acid, tartaric” acid,
pr opi oni ¢ acqeipaZalingl, i cdnredingll, pteretinilpAal-cadiadolyR Gashazolyhi §-cadiodinylcycl ami ¢

acid, pivalic acid.and the.like;. useful, inorgani cids are .. 0 3 SEP 2002
BYO 9] 5157 16herpesp @bf@!ﬁwd&w@ya%hﬁw&& s pBeRipm oo ey, |11

i d addi (1 oR S TR ERENE P IE piEoR b act €5 Tor Tormng
The term "aralky!" or "arylalkyl" as employed herein by itself or as part
10 of another group refers to C, ,alkyl groups as discussed above having an aryl
substituent, such as benzyl, phenylethyl or 2-naphthylmethyl.

The term "cycloalkyl" as employed herein by itself or as part of another
group refers to cycloalkyl groups containing 3 to 9 carbon atoms. Typical
examples are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,

15 cyclooctyl and cyclononyl.

The terms "alkoxy" refers to any of the above alkyl groups linked to an
oxygen atom.

The term “"halogen" or "halo"as employed herein by itself or as part of
another group refers to chlorine. bromine. fluorine or iodine with chlorine being

20 preferred.

The term "monoalkylamine” as employed herein by itself or as part of
another group refers to an amino group which is substituted with one alkyl group
having from 1 to 6 carbon atoms.

The term "dialkylamine" as employed herein by itself or as part of another

25 group refers to an amino group which is substituted with two alkyl groups, each
having from 1 to 6 carbon atoms

The term "hydroxyalky!" as employed herein refers to any of the above
alky! groups substituted by one or more hydroxyl moieties.

The term "carboxyalkyl" as employed herein refers to any of the above

30 alkyl groups substituted by one or more carboxylic acid moieties.



The conpounds of the present invention represent a novel class of potent
inhibitors of netallo, aeid, thiol and serine proteases. Exanples q; kEFZMZ
serine 5 proteases inhibited by conpounds within the scope of the i éen ion
include | eukocyte neutrophil elastase, a proteolytic enzyme inplicated in

t he pat hog@aresisisaf enphysena chynotrypsin and trypsin, di gsI/USAS/ 08428y eS;
pancreatic el astase, and cathepsin G a chynotrypsin-Ilike protease al so
associ ated with | eukocytes; thronbin-&hd factor Xa, proteol ytic enzynes in

t he bl ood coagul ati on pathway. | 0O Inhibition of thernolysin, a

nmet al | opr ot ease, and pepsi n, an acid protease, are also conterrpl ated uses
of conpounds oftﬁg i nvention.,The, corrrEounds oftge pre ent invention
are preferably erpf eéerP?Pfﬁ I6i 15 USPY BRI 1o AN B aled O WARTE R use

_application Q&Iapiﬂens%mmea@dﬁmkmreaH{vnewcu%hammm@ﬁib@warb% WHE%“ is in

the treatnent of” pancreatitis. For their end-use application,

pot ency andsydtémr whichctmsistsabf parbametens and frdne omeztpnfour rietebodtoms)
characteristics of he co unds of the present. inventjon js readily
ascert ai ned!™siFP&HdsA }If’aﬁm?leﬁ?f%‘ﬁ%§f\gr¥ %‘fdo&mwi“’rfe‘f’ﬁg art.

Act yal dosenft £8nd thdrhﬁkcrroa?&%?bafdﬁe&ﬁﬁmﬁ%ﬁo%ﬂeh%@nﬂ% hn pof course,
depend upon t nature and severity of 't I sease state e patient or
animal to beptxasmﬂiyemateamzddataadnnde«tlng&nbwwmecEgtrmv.qnm whicti zagmfsme cian. It

i s expected that dose range_ w II about 0.0l to 10 per kg per
day for an é?qvgcf%q?%gﬁﬂﬁ&raw eirmesds Brsed ‘%%}Gms’“ﬁ A VBTEIBAE i nventi on
that are di t ddl [ CifQfe Xa or

t hronbi n naéub{e&g&rzr%{] ég%fl lﬁebﬁbsﬂ{ﬁ gré%cgl?ﬁ}erdgp@u%ﬁgﬁ%%ﬁpagé@sm factor Xa
or thronbi nrésnhmlgicbmpsunatmmmﬂmciispednali)hvaseﬂﬂ aps eisgsontamiey bhooxyigaii bi t

thronbl n prod ion. Therefore, these conpounds are useful for the
trdft ment oPr ﬁ@bwmshéeedmreg%ﬁaé@n%ﬁa?%twpawuwr SYRBIPEAVIY 8RB US or

arterial thepfwoqg{r?oenwahy'Wxé&%u&%g R 5@;@9 ﬁh@gog@eﬁ&hy 0 These

states includ are not ted m nat ed

i ntravascul pipeeazaylll opaixbyipetrzidyl.ocZ-okspigenidingl, s podxapystudedinylyi Ral
i nfections and 30 cancer; n}/ocardl gl infarctign; stroke; coronary artery
bypass; fi bPXPAZERIN t iaFAPInKL.  pyrIgly: PIPEO‘QQHX}\D BW@I‘@M, ~PY¥3@S{A’ 4S99/ 07420

-38 the eye g lr om eit her
t hronbol yti Byghglrl(gg@ ?E‘ﬁg%{btédt aﬂgdc?gglt r an um naf‘& &’g%gl g{ol asty
(PT3A) . O heyrinsdiayli moiriddeiny heoxazelyhf oxmaolidihil. Qmaﬂolynhisbxdzﬁh&n&ls

anti coagul ants ei ther. enbhedded i.n or. physically linked to naterials used in

t he manuf acﬂﬂ‘BhQif"YS t}éié%qlﬁ’e@‘%}@éﬂmbh‘sﬁﬂ‘b@ﬂ’l‘édﬂl"&?i‘ﬁwl igthiggalidinyk ul at i on,
and bl ood ST Bxy?ﬁtl)eghn%F Wls’tr. OLQ&ﬂleoﬁfn%l g 1&?&%20121 ood

col l ection syrlnge ood s and stents. e conpounds of the
present i nvem‘amafoyﬂrmenad)maam \beeclhﬂtSol&h bantdxaesig) lfamt, tttrahgdtof@ghr por eal
bl ood circuits, Metal stents haye been shown to reduce restenosis, but are

t hr onbogenl getrahgdrapxapy}. e&ye%’r bepzotiuemy. (themaphalnyfethiznephgindt ens is to
cogp, embedy &i{ﬁé thilho (f)%dl%ﬂé‘tahé‘%ao%éohyrloﬂ?d hélm&':?l}{? sAe@gent to the

stent surf ace. € conmpounds e present 1nvent on can be enpl oyed for
t hi s pur posenorphstinyiinds of the invention can be attached to, or enbedded
wi thin sol ubl e and/ or biodegradeabl e polyners as and thereafter coated onto

stmt materials. THCSErREN RRFPROMS 1% 4ied; quﬁé‘e“}ﬁé‘ll P PRYyZSHALem((f@one,
pol yhydroxy P{]Qrpa\%mr(% }j%qryl éﬁeauﬁl?%‘}@') I wxl eco nized that w er1 the .

pol yhydr oxye aspar t'am eno or po ye oxi de-pol'yl ysi ne

substitut ed h‘e/tetrdmuprahsmttmgenr esnawkan aﬂdﬂ&*l&%b@ty@@lﬂrex@@l’mhWcakd c acid,
copal yners of  pol Iactlc and polyﬁbycollc aci d, pol yepsilon caprolactone
pol¥Phydr oxy BRP§Reeatiy fFom opanpshdr ydraesp or C pEﬂ ia%@tlaPrstoge‘her with the

nitrogen to which they are bound. form a saturated or unsaturated 5-, 6-, or 7-
membered ring.

The term "heteroaryl" includes 5 or 6 membered aromatic heterocyclic
rings containing one or more heteroatoms selected from nitrogen. sulphur and

30 oxygen atoms, and fused bicyclic ring systems containing one or more nitrogen,



20 pol ydi hydropyrans, pol ycyanoacryl ates and cross |inked or anphipathic

bl ock copol yners of hydrogels. See European Application 761 251, Eufdéd&&rii0]

Appl i cation 604,022, Canadi‘an Patent 2,164,684 and PCT Publi shed

Appl i cations WD 96/11668, WD 96/ 32143 and WD 96/ 38136. By virtue of the

ef fects of hebhysisaagt or Xa 'and thronbin on a host of cell 25 pypas9ysueh as

snmoot h nmuscle cells, endothelial cells and neutrophils, the conpounds of

the present invention find additional-3se in the treatnent or prophyl axis

of adult respiratory distress syndrone; inflammtory responses; wound

heal i ng; reperfusion damage; atherosclerosis; and restenosis foll ow ng an

injury such as_ball oon angi oplasty, atherectomy, .and arterjal .stent

pl acenent . Tf’r’rléfu@(?néGNiSSﬁE‘r?g%mgfgﬂ’%’l?)Sroéé‘é‘}ln’tgr?‘l’ﬂrpé/ﬂ‘f%ﬁo’f?&;‘ﬂﬁ,&’ tigzel i n

_ treating neophasi 812 Rhzole; fetrazol®, binZtfidZ8R2 pY}iiAe! falkad/and thiophéde, US99/ 07420
-39 netastasis as we as neurodegenerative di seases, such gs Al zhei ner' s

di sease and Par ki AsGy), oychhialkeaglegrovihenlsleptiogecbrasningrao idrsnowr ddubdé or Xa

i nhi bitors, the conpounds of the present invention nay be adm nistered in

an ef f ect i vebendonearPaiatediin thewngosage 5 range of about 0,1 to about 500

ng/ kg, preferably,bgt Rl /; I o, joen in

Si ng?e or 2-4 di vﬁdgﬁ;ﬂﬁg?ﬁogyégéslgél. &%Egﬁkcglﬁ%?grgﬁggﬁélﬂwgg? r'féoér;lgmc? t hr onbi n,

t he conpoundgetedoatohes seteemditon nitergen orulphay atbdoxyed atems, dobexamtiploa wi t h

t hronbol ytic agents such as tissue plasm nogen activator, streptokinase,

and ur oki nasEtraRyHPPYraRrArylgrouthe 10 conpounds of the present invention nay

be used in conbi ngtko 1 b Pt - drugs

such as. but not |%‘7%#r%§c%%n¥ﬁ%gh%nt agt(;irﬂ%g? éngﬁéhgﬁﬁg%g&g%e

recept or ant hgemasmns. selddted fronetitoeyt, sulpharsdndsypen stehBamgethbywith at

pol ynor phonucl ear | eukocytes at sites of inflamuation and thus is a

conX@i but i ngleasipaedouble bond ingesporaed ip Ysawe- 1 ~ states. Conpounds of the

present invention,ar 0, . bd nf r cf.. useful in
t he treatnment of 6%8 ,e%ﬁ%gérgfg}tedp rgfe%éﬁpﬁ? ?@Ha#dpgk(ﬂ%rg??oﬁf rgﬁﬁ% oény

di seases, angmindghieidine eahp@iiid ofFoengiby semprisidgRattiicmnifoglantdins e

i nhibitory properties of conmpounds of the present invention are determ ned
by the nethotf @edeimed bel ow. Cathepsin G has al $0 been 20 inplicated in
the di sease states of arthritis) gout and enphysema, and in addition,

gl omerul onephritis and | ung infestRrtlions caused by infections in the |ung.
In their end-use application the ehzyne inhibitory properties of the
conmpounds of Formulalis readil o NR&R by standard bi ocheniga

techni ques that are well known I'i the [art. 25 The Catliepsin G inhibitory
properties of conpounds within the sqgge of the present invention are

determ ned by . the | qwi ng, thod. . A preparation of partially purified
humi Cat hepSRree R, kP Roype ﬁsﬁr&rdoaé@@ewa wih eai?glwﬁ-camasmr?g

Bi ochemi st ry Jdgsofefofitdfdhuiadeukocyte granules are a major source for the
preparation of Peukocyte el astase and cathepsin G (chynotrypsin-Iike
activity). 30 Leukocytes are |lysed and granules are isolated. The | eukocyte
granules are 0 3 Sf P 2002 OHE51571 " PCTNGP91074Z0 -40 extracted with
0.z0 M sodium acetate, pH 4.U xand extracts are dial yzed against 0.05 M
Tris buffer, pH 8.0 cont a‘i g gty : overhight at 4C. A protein
fraction precipitates diting ¢ pegmi ated by centrifugation.
This fraction contains ‘ icke activity &1 eukocyte
granul es. 5 Specific suBstrat | are prepare r each enzyne, nanely
N-Suc- Al a- Al a-Pro Val p-nitrognilide andRSyg Alga- Al a- Pr o- Phe
p-nitroanilide. The latter is not hydrolyzed by | eukocyte el astase. Enzyne
preparations are assayed in 2.00 nL of 0.10 M Hepes buffer, pH 7.5,

cont ai ni ng OxaRrdih IRAGQLS, Y1QYmeli REIRTYRP and ROXirdedefingd @s @88 M form an

Suc- Al a- Al a-Pro-Phe ~-nitroanilide as a substrate. Hydrolysis of 10 the

p- ni t roani | i @gidinplydragoae, andriberetlsy seleettvehoBdnenatie hitdramae cadehud dose

ran for the.application of .caonpaound f_the present invention as

neut (raophi I elnggcfg:éggoflgr’llﬁi BP?(%%C%H‘%%@%%%Q n G inhibitors depend upon
the nature and sev@iahinétfuahidtheds 5@a%Ey ptided 8% sARLREMEAWE HNidrdIEe

attendi ng di agnostician, with a range of 0.01 to 10 no/kg body weight, per
day, being 152alysEhefirst siepprseed ortamdiant mertraiisesing dtelidss asolypounds of
the present ihvention that . iqhihit uroki.nase or plasm nggen activator are
potential |y (¥E Ctlﬁi‘ Slunh nt atﬁlér!dngkoc\gge'sfs\?gg%dztloltﬁﬁféoﬁwp ‘a'il’étg%?se state. As such
conpounds of the present invention may al so be useful in the treatnent of
beni gn prostatic hypertrophy and prostatic carcinoma, the treatnent of
psoriasis, 20 and as abortifacients. For their end-use application, the

pot ency and ot her biochem cal paraneters of the enzyme inhibiting

T ) - Y o T




Addi ti onal uses for conpounds of the present invention include analysis of
commerci al reagent enzym&s for active site concentr&tion. For exanpl e 338FP 2007
chynotrypsin is supplied as a standard reagent for use in clinical
guantitation of 3 CEP 2002 WD 99151571 '" PCT/ US99/07420_-41
chyrmtrypsta%’?]ﬁV/{)ty in pancreatic juices and feces. Such a&GSHYS%}7420

di agnostic for gastrointestinal and pahcreatic disorders. Pancreatic

el astase is also supplied comrercially as a reagent for quantitation of
a,-antitrypsin in plasma, Plasma a, antitrypsin increases in concentration
during the course of several inflammatory 5 diseases, and a,-antitrypsin
deficiencies are AssR&l &bed o thh prddeheRvestidnn s 8¢R6&sfor H&gaﬁ'bg%ase-
Compounds of the present invention can be used to enhance the accuracy and
_reproduci bi |hydyoxyguaridise cerspeund obijormiula Areemprrisingtraantimgain 2btoxyamadfe t he
commerci al el ast as F4R |ied as a reagent. See, U.S. Patent No. 4,499, 082.
Pr ot ease actqomp[of/m?ﬂ @’53?‘?}? Aprotein extracts during purification of 10
particular proteins is a recurring problemwhich can conplicate and
conproni se the results of pfot glen isol ation prmocedures. Certain proteases
present in such extracts we" i nhi bited duRng purification steps by

conpounds of the presentR4
proteol yti c enzynes. ﬂ‘k(e p
be administered to 15 amy_afimél that perPentiBzt he benefiEXal effects
of the conpounds of ®RAe inent iFon. ng such aninmals are humans,
al though the invention is fot intended.to Ro linmited. The phar maceuti cal
conpositions of the present invention Ban Be adni ni stered by any neans t hat
achieve their intended purpose. For exanple, 20 adm nistration can be by
parent eral, Ut aNeeUs, I Nt ravafoyd, 1 Nhianus . .4 ntraper...t gneal ,
traﬁsgder mal ,@%g'ga )Rdr§bgij|%{isirﬁr‘ ggt g‘: ‘“ﬁ?‘er %t ?% 3? a%)ragg‘geg(‘:’ﬂh ént | Y,

admi ni st r at i anidadylamgbyrebdent. or aPrefattde. gidddiifplange achFenisStigeladewi |1 be
dependent upon the age, health, and weight of the recipient, kind of
concurrent tanaapmResuliopicaaid, omtiosd] lesbstitated d Fepyrazale-1 -eatkpxamidings.ur e of t he
effect 2~ deo§,|1\§ RP—PF@ET‘?D%X &RQ?I}@ §_H1%ﬂ,ﬁj?§g0%§ol ogically active conpounds,

t he new pharnaceu preparati'ons can Co M5%sui t abi e pharmaceutical ly
accept abl e carri eSchem@sTld, SIbNEnE Y€ gueatpliSy anel syuickit agb®s 1d bdieeci litate
processing of the active conpounds into preparations that can be used
phathaceut i c@mppunds ¢f the grepem goEnNAD- 991 51571 PCT/ US99/ 07420 - 42 The
pharmaceutical preparations of the present invention are manufactured in a
manner that is, itself, known, for exanple, by neans of conventi onal

m xi ng, granul ating, dragee-nmaking, dissolving, or |yophilizing processes.
Thus, pharmaceutical preparations for oral use can be obtained by 5

conbi ning the active conpounds with solid excipients, optionally grinding
t he




resulting mxture and processing the m xture of granules, after adding
suitable auxiliaries, if Tesired or necessary, to obtain tablets a3 §etgée
cores. Suitable excipients'are, in particular, fillers such as sacchari des,
for exanple, |lactose or sucrose, mannitol or sorbitol, cellu

prepar ati o ¥fd$dr 10 calci um phosphates, for exanple, tri cﬁ?@ﬁﬁ?ﬂm"m
phosphate or cal ci um hydrogen phosphatg, as well as binders, such as,
starch paste, using, for exanple) naize starch, wheat starch, rice starch
potato starch, gelatin. tragacanth, nmethyl cellul ose,
hydroxypropylnethylcellulose sodi um car boxynet hyl cel | ul ose, and/ or

pol yvinyl pyrrolidone. |f deS|red‘ggh§hn;Fgrat|ng agents can be added, such
as, the 15 above-nenti.oned starches and so car boxynet hyl -starch.
cross-1linked polyvinyl pyrrolidone, agar, or alginic acid or a salt

" thereof, such as, sodiumalginate. Auxiliaries are, above all,
flowregulating &8ents and |ubricants, or exanple, silica, talc, stearic
acid or saltg_thereoks Suelhtettdn NMagQeESI m sgsear at e or cal ci um st ear at e,

and/ or pol yeth @ gl yggﬁ“"‘ﬂgagee o@ re pr‘bggﬁfgpl ol th suitable 20
coatings that, desir rgsi stia to gastric |h|c . For this

pur pose, cod@ent at e®¥sacchari de sqfut Bns @n zpe: gasispd, whlch may
optionally contaRh gum arabic) tal@ paeyvinyl psmeal i dokel pol yet hyl ene
gl ycol, and/or Yitani um di oxi de, |acquer sol utions ang.suitablLes organic
solvents or solvent mixtures, In order to produceggoatin »sistant to

gastric juices, solutions of suitable cellul ose 25;b'-p. Q such as,
acetyl cel | ul ose phthal ate or hydroxypropylnethyl-é%llu ose phtﬂ%late are

der to chamacterize
ryac higah Qgreparations
sul tatin, as
d B FRE @ 2002 WO

coatings, for exanple, for identification or in
conbi nati ons of active conpound doses. O her ph
whi ch can be used orally include push 30 fit ca
wel | as soft. seal ed capsul es nmade of gelatin a

99! 81571 ' ~- PCT/ US99/ 07420 -43 a plasticiz~r. sugh as, 8l ycerol or
sorbitol. The push-fit capsul es can contain thelactgspremovgpounds in the
formof granules that may be mxed with fill € s 'such as | actose, binders
such as starches, and/or |ubricants suchrg al_C_fr nagne5|qp1stearate and,
optionally, stabilizers. t capﬁules, ctive conpo nds are 5
preferably dissol ved ofoSMSP§ in ko fatty oils

y abl e
nlstratldh i 'l udg aqﬂedﬁs 'sol utions of the
acti re conpounds in water-s0luble form for exanple, water soiuble salts,
al kal i ne sol uti ons andgcye! odextrin inclusion conplexes. Especially 10
preferred salts ar hyorocEJorlde and gpetat'-"alts One or nore nodified
or unnodi fied cyclo--v S can be egpl oyed gtabilize and increase the
wat er sol ubi | iR of pungsy of "t\e pre Avent i on. Usef ul

otoded in U S. Patent Nos. 4,727,064,
4,764,604, and 5, 034, 9983. In agddi n, suspensi ons of the active conpounds
as appropriate oily 15 inj%®ction suspensions can be administered. Suitable
iipophilic solvents or vehicllasdéprotdetisle fatty oils, for exanple, sesane
oil, or synthetic fatty acid e%wr"gmv'#ﬂe? exanpl e, ethyl oleate or
triglycerides or polyethylen Qﬁy@ }ad) ﬁ NKFHEm%ﬂnpounds are soluble in
PEG 400). Aqueous injgction spensions can contain substances that
i ncrease the viscosity of the suspensi on. for exanple, sodium 20
car boxynet hyl celfulese;, ~orbitol , and/ gi dextran. Optionally, the

suspensi on MR, al s akghiigg%?lzerﬁ\n/
RS R

or liquid paraffin. In add)
formul ations for parenteral a

R



I n anot her aspect, the present invention includes conpositions which are
useful for in vivo imagihg of thronbi in a manmal, Gonprising a co 8 g Ef
the present invention which is capable of being detetted outside tﬂ@ g@ Qﬂz
25 Preferred are coFnpositions conprising a conpound of the present

i nvention W@PYIEMt ect abl & | abel , such as a radi oactive or pé)fFHH% 20
atom |n another aspect, the present_bayention provi des di agnhostic
conpositions which are use for in ~~ivo imaging of thrombi in a mamal,
conprising a pharmaceutically acceptable carrier and a diagnostically
effective anmount of a 30 conpound or conposition of the present invention.
0 3 S EP 2002 CVO 99151571 ~". Pgﬁ%ﬁg%%%ﬂg420 -44 1 n anot hgr aspect, the
present invention includes nethods ich are useful for in vivo imaging or
thronbi in a mammal . According to a preferred aspect, useful conpounds are
those wherein the R substituent is substituted with a detectable |abel,
such as a radioactive, iodine 5 atom s@&h as 1-125, 1-131 or 1-123. In this
aspect, R is preferdbly pheﬂluggggq§%g<gwpara |-123, para |-125 or para

| -131 substitutirg. The okt ectabl € | Zbel °Can al so be a radioactive or

i W whi ch a stii®alfegligand (L) is attached to an R
substi tuent, tl A iwal ent |inking group A".

Al ternativelRf O 2 P QIR f9P¥Y e f OF the | O groups -Z-R in
Formula 1. By suiot ablge ligand i s neant a#. or gani criroi ety that is capabl e of
I n these Rbnpounds, the

chel ating a radioagtive or paramagnegi .
di val ent linking group A" includes grow re covalently
bonding with a free amino group and FPhe ghel afi ngonearns. r &anple, A"

mey be -C(=S)-, -Q(=0-, 15 - C(=NH)-(CHZI6 CreNHSg-, RO(ROW-(CH )6 (=0} -,
ONOQO and the like. Also, in the conpounds represented by Fornula |, the
chelating ligand, L, includes groups capabl e of cov@ﬁentiy bondi ng to or
noncoval ently binding to either a radioactive ar geret i c atom The
chel ati ng neans including those 20 which are ¢ sfsﬁar ly used for
conpl exi ng radi oactive or paramagnetic catons. Thesqgi Rl ude chel ating neans
containing 3 to 12, preferably 3 tg 8, netggle e phosphonic acid groups,

nmet hyl ene car bohydroxam ¢ acid groups, ™3 xyet hyl'i ¢gane gr oups, or
especi al |l y carboxynet hyl ene gr@ug§, dto & nitrogen atom |f
only one or two of the acid greup RSl Rat om then

par amagnet i G,chel at

1 ¢ NR?

1) reduction

2) optional
R', Rb. Re¢
R3 removal

6

R
R10 R11
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R R R NR?



such groups by an optionally substituted ethyl ene groups or by up t@ f?gr
0 3 SEP 2002 WD 99/5157Z 2. PCT/ US99/ 07420 - 45 separated. ethyl ene ¢inisfg 2002
separated by a nitrogen or oxygen or sulfur atom Preferred as a conpleting
means is diethylenetrimne-N NN ,N" N"-pentaacetic acid Ais
vel | knowWPA% Wl art as 'a chelating nmeans for the radi oactf’@gﬁé%%%@bp
indium 111 {In-111), technetium 99m (30fc-99n), and the paranagnetic atom
gadol i nium (Gd). Khaw, et al., Science 20J:295 ( 1980); Paik C. H et al.,
U S. Pat. No. 4,652,440, (1987); Gies, H et al., US Pat. No. 4,957,939
(1990). An preferred chelating ligand, L, is

1- (p- ami nobenzyl HdiogkmttEpiehbisanthNepembasyisietedqPi id a phbating'glougpd as

chel ati ng neans are conpounds whi ch contain sul fhdryl or am ne noieties,
the total oWithiianietnofamgtestinggrapshkaavanin;the at, suchas esiger andrbeagal sul f hydryl
or am ne noieti are r . | ..atonms which
can be eith® e&?i@b"'&ﬂ?”ﬁ?’??‘g“g‘é’ﬁg* %‘)@gﬂé’ﬁ?g}é?ﬁ%ﬁ %42 ) ngrﬁézg?zﬁyf’{/h\g%fg eferred for
chel ati ng npgdeditibn, John Wileglah@ Sbhx hed. NewhV ek (199198 Depsrotawtion’ofithe art as a
chel ating nmeans for Tc-99m _ Conpounds of Fornmula | can be | abeled with

radi oact i vehydibuy&roups dsrrasingly apspmplished aisingothei raaasionxeanditipnsrweltt i on.
Exchange of hot iodine for cold iodi kS |1 _kn in the art.

Al ternati veH/?w'hmr &'8 ikt ilgoclj ieﬁ%mPlgbggpégt%%tb%%eﬂlaﬁw%é "ﬂ)a}ye?)ea?tg%f;t?dr omthe

cor respondi figq ERalsOENQEREeNdtidndusing Balladivih a0 Etboh el dRdiyat én See, U. S
Patent No. 5,122,361, herein incorporated by reference. The present

i nventi on asdwenthshehies etonplogi tﬁutagsdmfnram dreprotsetion of gn dostapd ivi vo

i i f th i:i wh in_t itj. .conpri sed of
comsound.of “sesmread o oA By R el TS M AR BR R Compounds
of ygor mul a Jiqu%ug {etdhpdrbfigdoact i ve atons include Co 57, Cu-67, (&a-67,

G&-68, Ru-97, Tc-99m In-11 1|, In-113m Hg-197, Au-198, and Pb-203. Sone
radi oactive at omédditionaknepwoinads of thgpeventiesare dormeskdbyiempleying ghersieni cal

irrtaging techniques. In ticular, technetium99m (JTc-9 is an ideal
i oact velta B P SRenHRLPR-SE Rath to R THRENY HEp et b5 8F fectdial | <
gamma em tt gij Al idiBsheRo8itNgl € photon energy of 140 ke V, a half life of
about 6 hours, "and it is readily available froma M-99/Tc-99 generator.
Rheni um 186 and Hb&Reahtsdplheavks 1gemaboxyiagditoformipheholad dathexylit at¢ids be i maged.

Preferred 30 conpositions contajn the radioactiye atom Tc-99m 0 3 SEP
2062 WO 99/ 31 ST ABCRBSSFEIEh Suga ﬁg&ﬁstﬁoo&mophetnﬁsc FRLEhS i nvention

oS, SO BILLIFRR SNl .06,  OOTRAEA LTttt [
emtters, i peicadurt (Uinurshd, O Shirbesisht 1981)), where pPladfar meylbas suieabil®act i ve
at ons pecause they are detectable with a, goanma 5 Ganera and have favorabl e
hal f |ives Rlsopphpyotecting group. Alternatively, suitable diols (P* = H) may be used in
the Mitsunobu reaction. Preferred coupling conditions include using a
20 trialkylphosphine or triarylphosphine. such as triphenylphosphine or
tri-n-butylphosphine, in a suitable solvent, such as tetrahydrofuran or
dichloromethane, and an azodicarbonyl reagent, such as diethyl azodicarboxylate
or 1,1'-(azodicarbonyl)dipiperidine. Typical P® (where P?is an alcohol protecting
group) is well known in the art, such as esters and benzyl ethers (Greene, T.W.
25 and Wuts, P.G.M., supra). Alternatively, where L is a reactive leaving group
such as halide or sulfonate, phenol 3 may be treated with a base, such as sodium
hydride, in a solvent, such as N, N-dimethylformamide, and then treated with 4.
Removal of P° is routinely accomplished using the reaction conditions well

known in the art. For example. deprotection of benzyl ethers may be effected

30 through catalytic hydrogenation using palladium on carbon as a catalyst in



The conmpounds-tof Fornula | can be |abeled by any of the many techniques
known in the art to provi-de a conposition of the present invention. ﬁEP 0
exanpl e, these conpounds can be | abel ed through a chel ati ng agent a@
di et hyl ene-triam nepentaacetic acid (DTPA) or metall othi onei grpH8d%7350

whi ch 10 cgﬁ)ﬁ%ﬂéyvalently'attached to the conpound of Forrmula I via a bond
tothe R or R- group that wll be agf{side the binding pocket of thronbin.
In general, the conpositions of the present invention containing
technetium 99m are prepared by form ng an aqueous m xture of

technetium 99rn and a reduci ng agent and a water-soluble |ligand, and then
cont acti ng tsbBreRisxduch easlethanai tdn tetrahydypdurad. oDeprlogecpioase@in iabstatet ison
represented by Fornula |I. For eﬁanple, t he igngn% conpogggs of this

i nventi on arascorapléshed by dhaeici girelueh Rest rslowhiy Mifiaedbim dydiosidg My e) with

t he conpoun@gu&ngagm_ggﬁﬁgﬁ i nvention having a chelating neans in the
presence of re UC|n8 agent to forma stable conpl ex between

t echneti um 99m i NAolici Biechbnstaddto( 6 ¥mployihg alMnamobQ rehaion)withag
enbodi ment of the composition of the present inventjon is prepared by

| abell i ng a JYhpdeRrcystic mRidsdedvVativesuches N-hydroxypbalimidey Wrssilaawt n
Lo i . . _ nel L
bount (s, Ane PRI RiBGRA AR0RDIMeTRMD M AAGRREL B IPL

aqueous 25 S@lowini i fheCRi(GredtieNT. Wi dndaVetsPRIG i angrH} forRRatEplecsbdiirig agent ,
t hen adding freshly eluted sodi um pertechnetate containing a predetermn ned
| evel of radiosehydride ina pixture of ag@pproprgte ajcokpl (s adhane! orcpmonesdd of the

m xture at rogm ¢t el Q. r ' ' ' in a shi el ded
syri nge thr OUgR BSRE) By Hififcplfh SREHRBLT RN orthq BARRHnE BleeR 20 o
0. 96 sal i ne fhey bé Mcemiplished usingdBaiazin@.or methylamfhe3 SEP 20D2 WO 99151571 ~
PCTI US99107420 -47 Anot her ~enmbodi ment, of the conpositions of the present

invention is _ - CQuamdipdationy of dberasulging alknxysmine &f Foisrachigvedusing a

met al | ot hi onei n,_chel atin ns. W th hnet i m ,This nmay b

acconpl i sh ecf%ﬁgia%c{c}ﬁ%%eﬁfsn 3 ngggg‘ us ”é‘cl)1 8%‘%?%“;‘)%%%‘% @%ﬁi g a‘té‘e-ﬁgﬁlr%r%\éfm&&q ueous
stannous gl ucahephgeat &770(1086))) ar $ALphAIE O FRIRXaMidihe Hyarichibfd@Om (i n
reduced state) with tvdﬁcgl ucohept onate nol ecules, then conbining this

sol uti on wi t(Bematomigs ot al-We OFRy (Ghgimad T(8)A917 P R) ver aithauhstsniedn at t ached

theyeto. After incubating the m xture for r.i od ire_and der

condi ti ons v?n‘]‘a@ﬁdlé'P'PagW% orre%ﬁ?néskcﬁlécr{’geagf l@ﬁg%‘ég’ﬁﬁg;’}‘{ﬂﬁ)’é‘g anyg nthe

gl ucohept onad-enefigNabBIourén (Beegdi®, ®.J. ahd MuMAris, 9fS. Uherd CCramzeurmdoof  For nul a
|, the technetiuml abel ed conposition of the present 1nvention is formned.

The source dfl 988 pHERUMRIONTR hbdipirazelst leeatboxamidingawberedd| Risind R°Pr ef er r ed

sources are al kal.i and al kal.i eart t al rt echnet at TcO4

Techneti um ﬁ%q%bn?fﬁgf 4 ?\_'e% t?rglgqr?u%bf!air{ﬁseeﬁﬂi ﬁitppféazf)ger' ﬁﬁc t‘fiog‘?'ggjﬁngssodi um 15
per t echnet atigcfude MM ASIHR(1dre bhRkheebdnyny- PAPysLdes- M @rbd@midine M hd
conventional N o0-99/Tc- 99mrgener ator). However, any other source of

phy2@ ol ogi calViN/-tig(bengy ketxly earbersti hbk/ipyrAzoBm -parhoxsenidmsdall Sowhich cap begent s f or
R A S RO R
(1993)).
Alkoxyguanidines (where R'' is H) may be optionally alkylated using such
reagents as alkyl bromides, and bases such as sodium bicarbonate, in a solvent
25 such as N, N-dimethylformamide to form compounds where R"' is alkyl.
Scheme 1b describes an alternative synthesis for forming compounds
where X is NH. Phenolic amide 3 may bc converted to 9 by the Mitsunobu
reaction using 8 wherein L = OH and the P°"s are alkyl groups or are combined
to form a cycloalky! or cycloalkenyl group. Alternatively, where L of 8 is a

30 reactive leaving group such as halide or sulfonate, phenol 3 may be treated with



20 for reducing rheniumfromits oxidized state. Reducing agents which can
be used are stannous chl ofinde, stannous fluoride, stannous gl ucqhegEPE! e,
stannous tartarate, and sodiumdithionite. The preferred agents are
st annous reduci ng agents, espeC|aIIy stannous chl oride or stann
gl ucohept oN¥® 8¥/51%He anount® of reduci ng agent is that anount ﬁgggggng2QO
reduce the technetium99mto provide 25 for the binding to the chelating
means of a conpound of Formula | in thi's radioisotope's reduced state. For
exanpl e, stannous chloride (SnCl,) is the reducing agent and can be used in
range from 1-1, 000 pg/ni. Especially preferred concentrations are about
30-500 pg/ My pdgh LsDEfaste RTINS soWéhl sh@FdNIE M-S R8N Tdaafkde ah® form a
stable 30 technetium99mcitrate conpl ex. Upon contact with a conpound of
Formula |, then trez{DeCBWQES NPROS2nY\Er O9s.Ff oney therGTNSpOY@ia affordtBusing

substanti al | ative transfer of technetium99m fr i.ts .gitrate
conpl ex to t%@‘%@ 08 iHegs Wé@\#&%‘ ‘W&%uﬁﬁS’fm’aplsfP'a’gP?ﬂﬁ@%'? §°‘§Hhi eved
rapidly and yRd@e (Gleefk, CIOW'aBJiW@ts PlGaviampa). of citric acid (as sodium
citrate) can range fromabout 0.5 mg/m up t6 the anpunt neximally sol uble
in the medi um Pr@émpowed SBlsathcxum)rB/etIﬁdm amldine}mdnazoangé usmgnstdrislard 30

pg/ M. The anmoynt of co oun of Fornmul a hav a chel.ating nmeans can
Pange from CEOMORS dfio X rﬁ@ featmengs éw'@b BBz SUshodt 0. 15

mg/ L. Final E}FH ddZ06 é%&:ﬁbﬁéllﬁﬁ%@ﬁ@%ﬁ:@h? Wil be used
in amounts ?dano "‘té‘f‘g 2 utgﬂflﬁlgg n The anovunt pe?
conmpound of sdah ai Qitpe a&dnhydmg&mﬂ:hlmﬂd or hyétfogealbkqmmibplm arﬁﬁppiﬁmxatél' he

reacti on between the conmpound of For, mul I nmetal ion.transfer
|i gand conpl ¥%V§nS Tpfrxpmp Fg?ae%rorrre&laaaﬁwmcafw% 6%%8&999!%@9 a pH at

whi ¢f the cogpaund, of o @E@*ahﬁnétgae t4@RILS drdran tga%@rs,on'&f 11S01830t that
t he corrpound renmnal NS so e an retains™its | nh| ory acti vi ty agal nst
a-t hronbi n. dccomibshedinder tddaciply doaditivhe wetlaktdvan imttel arhefof exampleput 5 to

9, the preferred g%—lr bei ng . above 6-8. The technetium 99mcitrate conpl ex and
a conpound ofithpsR hriphydn rl@arrmtawolwéwhaﬁwaaxdraﬁ{r@ﬁm%@wé from

about 20 Ct f Iy A for a
sufficient a%oﬁa?l ftgl?l en%{qP aPIt% x%?lrﬁgns Fﬂpﬁgﬁ ?’a%‘ﬁ‘?%ﬁ‘b"? 1gtrlng)t he
citrate conphgitogenafidtewith@hiidiog o&&aﬁ&ﬁarmtaﬁrsttcbebeeﬁﬂpmyed. of Formula 1.
General ly, less than one hour is sufficient to conplete the transfer

reaédi on under th®dEncRndRt rader Rhareps gyaiectingaaum.o fPra‘F’%%nH fidPides
conposi tions f r ful for
Vi vo | gy NyeareFRTBRHEES, Sk oRicRaE Bhod R tah b AP AR DY esent ed

by Formul a | tresumphtexih acidl, aspelyanilyiosdacetic aadahcunmeb&f ﬁﬂﬁ@ﬂl speéli asmagneti c

atons are divalent or trivalent ions of elene
dichloromethane or water, or by HCI gas dlSSOlVCd In a suitable solvent, such as

1,4-dioxane.

20 Scheme Ic describes an alternative synthesis that can be used to generate
libraries of compounds 7 in parallel. Carboxylic acid 2 may be protected with a
protecting group (P°), such as a benzyl ester, and the P* group (described above)
removed with a reagent, such as tetrabutylammonium fluoride, both well known
in the art (Green, T.W., and Wuts, P.G.M,, supra) giving phenol 33. Phenol 33,

where L is a reactive leaving group such as halide or sulfonatc, can then be

[\
(4]

treated with a base, such as cesium carbonate, in a solvent, such as acetonitrile,
and reacted with 4. The P® group may then be removed as above to form alcohol
34, which can be converted to 35 employing a Mitsunobu reaction with an
N-hydroxycyclic imide derivative such as N-hydroxyphthalimide. The

30 phthalimide protecting group can be rcmoved and the resulting alkoxyamine can



with an atom c nunber of 21 to 29, 42, 44 and 58 to 70. Suitable ions
i nclude chromiun(l11), manganese(ll), iron(11l), irdh(ll), cobaltﬂ#%k P 110
ni ckel (1'1), copper(ll), praseodym un(ll1), neodymun{lll), samari rf|3

and ytterbium(I11). Because 30 of their very strong nagnetic_nonents,
gadol i ni unMa99515tlerbi um(1M11), .. 0 3 SAP Z002 !' VO 99 515'??’,{5599’07420
PCT/ US99/ 07420 -49 dysoprosiun(l~|)')33holniun(lll), and erbiun(lll) are
preferred. Especially - - preferred forf the paramagnetic atomis

gadolinium(l11). The conpositions of the present invention may be prepared
by conbining a compound of Formula 1 with a paramagnetic atom For exanpl e,
the nmetal 5p0xdgidtyifeds! Moveahid (Heope B¥a5Ps 8, bRy 35Rr) MbY Hednds OF
sul fate) of asuitabl e paranmagnetic atomis drssolved or suspended in a
~ medi um conprémevkdofo aEoelr 3G mdingnstaidach obndisonh vad kmdviuy lin tit bst] far
i sopropyl alcohol. This mxture is.,added to _a solution a ui ol ar
anount of t K3AMBANSAVPdiug} drexide ingthangl (ﬂarl?eé‘re’ ﬁ&%eﬁi@g{/%& E’ and
stirred. Th chl liXhidl 86 TRY tHRA HRRBLAIEd RPFGEAG oY dikRertif ablindshe
reaction is§?%%giete fyynso?uble conposit?ons fornegonay 6e igg?gted by
filtsering, whdbparified ithd pareldehfosndtigonsg adiprare of sahpowdislly evaporation of the
solvent. If acid rougg on the ﬁhelatin% neaH? %getgtilL present in the
conposi tion of tHE BRABHAUVASAENSHC PRVt QsPhPrIGRIdCCMABYE and even
am no acids, d 8\, : e ! utral
corpl ex 1o PEedtEeCHl R hdoph BinolicRrfet rayiiPlshich Thi ol
conposi ti oncofdigiant withasspsnt@3 Whithcontinia lanlinls gromy IDeSdhea’ BHs Tagut ral i zi ng
agents. as well as inorganic bases such as hydroxi des, carbonates or
bi car bonat eschsmssisdinuited torednsingompaungs vhaie Rinés hrdsegen Resgenti23on al so

i nc] ude di agnost.i ¢ cor Ltions whi useful . for in vivo imaging of

t hr Jéﬁbi in Y Pﬁﬁ’ﬁﬁ%ﬁ ) }g}(;e%%tﬂg.s% <r:1°gm 05@%2&5%%%&?? (l:e_glvlrﬂﬁ %8%%5p£aaﬁ’gg‘ carrier
and a di agn@stéCpadiyy cBhdifibhd WethaNthidro8fphBRAIRAEE (KAAE AL ldnd eShrldrom t he
conpounds of Fornula 1. Conpositions such as those described in paragraphs

B and C her didiandoGaemaiech 1d6A¢EIM®nt | y used in these di agnostic
conpositions. The.,"di agnostical Ly effect),ve gaount t he, conposition
required as a 2~%38§%“&ﬁfﬁ%ﬁgwﬁhdmﬁﬁﬁpﬁ%h}Bh?emﬁﬁﬁaéﬂkHPgﬂPatP a the type
of mammal beh&aylehefihRebe ARGetHBhREYE s@bu&hgn?%ta%y&ibn&fbnefhamg specific

manmal under consi deration. These factors an eir relationship to

det B mi ni ng redetive gosup brthatviebttadhad wirectdy ok indiredtlptadhd ¢arbonyckc ringt he nedi al
di agnostic arts. Al so, the,diagnostically, effective anpunt and net hod of
adm ni strati 6 bRl ¢ ‘TaBged‘%ia%e’%ﬁ éfb%‘?/dgve‘jz"g?&foﬁﬁ?y PRGOS but™ wi | |
depend on sygRrdx§6yQbSentdnone 2 droxic@élohexanone d 3-n9ERx HAQL e 1571

PCT/ US99/ 07420 - % c%%current ne&ﬁtgtion and othg§ fa?gggg whi ch t hose
skilled in the nmedical arts ~L~ill recognize. In any regard, the dose for

i magi ng should be sufficient for detecting the presence of the inmaging
agent at the site of a thronbus in question. 'typically, radiologic inmging
wll require that the dose provided by the 5 pharmaceutical conposition
position of the present invention be about 5 to 20 uG, preferably about 10
pC . Magnetic resonance imaging will require that the dose provided be
about 0.001 to 5 mml e/ kg, preferably about 0.005 to 0.5 mmol e/ kg of a
conpound of Fornula VII conplexed with paramagnetic atom In either case,

it is known in the art that the actual dose will depend on the 10 | ocation
of the thrombus. "Pharmaceutically acceptable carriers” for in vivo use are
wel | known in the pharmaceutical art, and are described, for exanple, in
Rem ngton' s Phar maceuti‘cal Sci ences, Mack Publishing Co. (AL R Gennaro
edit. 1985). The pharnmaceutical conpositions of the present invention may
be fornmulated with a 1 ~ pharnaceutically acceptable carrier to provide
sterile solutions or suspensions for injectable admnistration. In
particul ar, injectables can be prepared in conventional forns, either as

| i quid sol utions or suspensions, solid forns suitable for solution or
suspensions in liquid prior to injection, or as enulsions. Suitable
excipients are, for exanple, water, saline, dextrose, mannitol, |actose,

| ecithin, ?0 al bum n, sodium gl utamate, cysteine hydrochloride, or the
like. In addition, if desired, the injectable pharnmaceutical conpositions
may contain mnor amounts of nontoxic auxiliary substances, such as wetting
agents, pH buffering agents, and the like. If desired, absorption enhancing
preparations (e.g., liposones) may be utilized. 2~ The present invention

al so enconpasses di agnostic conpositians prepared for storage or

adm ni stration. These woul d addi ti onall5~ contain preservatives,
stabilizers and dyes. For exanple, sodium benzoate, sorbic acid and esters

o o o B - res a A



0 3 SEP 7002 WO 99151571 PCT/ US991 07420 -51 The in w vo i magi ng net hods of
the present invention also %ffer several advantages over previous I 089S FPR0?
techni ques for the detection or nonitoring of the presence, size,
regression or increase of a thronbus. In particular, the present invention
provi des coWsbWfd%’! conposi'ti ons and di agnostic conpositions HME/ES%/0368n
designed to bind extrenely tightly to the thronbin associated with a

t hronbus and t hereby reduce "background* due to circulating radioactivity
or paramagneti sm ari sing:fromunbound inmagi ng agent. Furthernore, in vivo

i magi ng by intracoronary injection of the conpounds, conpositions or

di agnostic conpositions, of the presgguhdmypention, is expected to be al nost
i nst ant aneous 10 since'these imagi ng agents woul d saturate the thronbin
_bound to the thronmbus i medi ately. Accordingly, the present invention also
i ncl udes nethods for in vivo imaging of a thronbus in a mammal, conpri sing
the steps of: ( 1) admnistering to a manmal a di agnostically acceptabl e
anount of a conpound, conposition, or 1 ~ diagnostic conposition of the
present imgsention and (2) detecting a thyonbus in a blood vessel. The term
"in vigro ilnegpag” ?§au?ed herein relatep to, methods of the detection of a

t hr onmbus a meal O8N as the Fng of the size, |ocati R and

nu [ FY:) , age di ssolu
t hrombgs. Asn g%globsﬁgmwﬁgagonpound . chnpB%itions or | di. I opt
conpositions in vivo by this met hod© " m ni stering" |s acgoRplAéskred
parenteraldy, in either a system c orggocal targeted wstem ¢
adm nistration is acconplished by injecting the conpo ndgof%%n(?%oéquﬁ'ns by
di agnostic conpositions of the present 25 invention ipto a conveni ent and
accessible vein or artery. This include€g but is not I¥Ymited to
adm ni strats on by the ankecubutal vein. ' targeted admnistration is
acconpls shed injectingdhe Bf di agnostic
i SY0T the pr edeniN—io
Sus Pes ech e ~CoptiaitR) M onnl,_ e
but grot 130 ikﬁﬁi%dt;éﬂ”=‘ ‘ : ‘
vascul ature to i ndg dor onar .\ 0 3 SEP 2002 W ®9/ Bi571 .R? ré R®
PCT/ US99/ 074285-S 2 thronbi, into the carotid artery to imgge thrombi in
the cerebral vasgulature, or into a pedal vein to inmage deep vein
t hronbosi s of the¢1l)egamifb 8éhrotédien manner of delivery of a conposition of the
present inventi of2l@uidenydtibe of a thronbus is considered within the scope
of the term "admgi)$f emavg”. For exanple, a conpound represented by Fornul a
| having gschel aying nmeans attached thereto may be injected into the
mamrags_ fdlloped at a later time byﬂﬂﬁWHradioagti atomthereby formng in

vi vo at SI te of thR'°thy onbus t hease AL R RE R
HO o n m o NHbRc Z/N N m & NRDHO
O RS 7 @b ‘et \lr 2, optional R (@} o \n/
B R"R NR2 Ra' Rb. R° R5 7 HB HQ Ng?

36 ramoval 7
3.) optional
alkylatlon

or g Mﬂh o) t he 20

Artery
t aM—to—tie—tn} ecichon . | udes




conposi tion conprising the conpound of fornula conplexed to radioactive
atom Alternatively, a conpositi:on conprising the conpound of formula 10
conpl exed to r g fve atomnmay be injected into the mammal. The 03¢
"diagnosticalI?q%??%%%ﬁve anouht” of the conpounds, conposiiions or 3”EPZU
di agnostic conpositions used in the nmethods of the present inveqkh%? WREE
as previously nentioned, depend on the resd.e of adm nistration, the %9%9642&
mammal being treated, and the physical characteristics of the specific
manmmal under 1 S treatnment. These factors and their relationship to
determning this dose are well known to skilled practitioners in the

medi cal di agnostic arts. In any regarékhwhﬁggose for in vivo i mging should
be suff cient for detecting the presence of the inaging agent at the site

of a thrombus in question. Typically, radiologic imaging will require that

t he dose provided by the diagnostic conposition of the present 20 invention
be about 5 to 20 uG, preferably about 10 p. G . Mgnetic resonance inmagi ng

will require that the dpse provided by thg diagnostic conposition be about
0.00l to 5 nmol e/ kg \pref errably aboutg0.0p to 0.5 mmol e/ kg of a conpound of
Formul a | conpRés | paresRgngt i ¢ 2 M either casg, it/ &s known in
the art that tR& ay EE‘W##i}Q&oen the |l ocati oN rombus.
2~ The detecting ofj a us byi silol e yby presence
of radi oactive or pagaﬁagnetic atons g ocgki zed atf_ su tBf o hus. The

radi oactive atons asSociated with the conpositioRs &n8&° di agngstic

conpositions of the present invention are prefesable i mraged using a

radi ati on detection neans capabl e of detecting gamma radi ation, such as a
gama canera 30 or the like. Typically, radiation inmaging canmeras enploy a
conversion nedium O 3 SEP 2002 w® 991 51571 a PCTI US99/ 07420 -53 (wherein
the high energy gama r@y if ¥sT bed, displacing an electron which emts a
photon upon itgyeryrn to tke arbiM& state), photog| ect yFendet ectors
arranged in é'%ﬁ%ﬂ?}(ﬂgﬁection Manber (10 t er®f nd ition of the
em tted photons) gré dReirCtIiTT'y~t—8~analL Z to/ eCted in the
chanber and 5 produce an inagé?“The par ama e%' at%ns JAssoci ated with the
conposi tions and diﬁbnostic conpositions of t e'%reseno i nvention detected
in magnetic resonance imaging (MRI) systens. In sugh systens, a strong
magnetic field is used to align the nuclear spin vectors of the atons in a
patient's body. The field is disturbed by the 10 presence of paramagnetic
atons localized at a thronbus and an inage of the patient is read as the
nuclei return to their equilibriumalignnents. The follow ng exanples are
illustrative, but not Iimting, of the nethod and conpositions of the
present invention. Qther suitable nodifications and adaptations of the
variety of conditions and paraneters normal |y encountered and 15 obvi ous
to those skilled in the art are within the spirit and scope of the

i nvention.




0 3 S E P 2002 WO 99151571 -54 ' Scheme 3 PCT/US99/07420 CI Cl COZH
TBDVS-Cl, DMAP, DIEA, CH2Glz 13 14 1 ~ Rieke My Cl ~ OH 2) cot i cl @3 SEP 2002
oTBDMs CI ~ OIrBDMS Al 1yl cycl opentylam ne, BOP, CH=Clz O N 1, 3- Propanedi ol
TBAF, ' DEAD, PPh~, THF / | OOH Gt \ OH 17 16 0 'N-off i DEAD._ o PPh3, THF
aq. CH3NH2WORHSH nl~ o I'\ ~ ~N 15 0 r~ | NH O \ O-O- 19 RFTVREPXY4idp o
OO0 18 p DVF ON O ~ HC1, EtCQAc / HNgl/ \ /~iNIl 21 Hecl 0200 C \

O-O- NH2 NH 21 WHcl NH 0 3 ~~P 20 Q-V\D 991 51571 . PCTI US99/ 07420 -55

Compounds VI wherein R'' and R" are taken together with the nitrogens
to which they are attached to form a ring structure are prepared by substituting a

heterocyclic amine X (below) for the aminoguanidine in the above Schemes.

R
b

f ]
HN" \(N
.
N
X1

Compounds ¥ wherein R* and R° are taken together with the nitrogen

atoms to which they are attached to form an imidazoline moiety are prepared by
10 substituting a 2-hydrazinoimidazoline X7 (above) for the aminoguanidines in the
above Schemes.

For medicinal use, the pharmaceutically acceptable acid addition salts,
those salts in which the anion does not contribute significantly to toxicity or
pharmacological activity of the organic cation, are preferred. The acid addition

15 salts are obtained either by reaction of an organic base of Formula I with an
organic or inorganic acid, preferably by contact in solution, or by any of the
standard methods detailed in the literature available to any practitioner skilled in
the art. Examples of useful organic acids are carboxylic acids such as maleic
acid, acetic acid. tartaric acid, propionic acid, fumaric acid, isethionic acid,

20 succinic acid, cyclamic acid, pivalic acid and the like; useful inorganic acids are



Scheme 4 COxH gq) (COCl)x, cat. DV, CHxCIx O O TBAF, THF O O 1 2) BnCH
3-bronopropanol, Cl / OTBDVMS ~ \ Cs2C0~, MeCN 14 | i 'Ph 24 25 Ir CUP%E’PH,QZ
HOHO O/ / ~~o0i C \ I: 0~0~ DAD, PPh~. THF 27 ' Cl aq. CH~-NHx,

~P NBoc O O ~NHBoc / | DMF CI \ O-O-NHZ CI 28 29 N' NHBoc -~I aq.
NaOH, Ph 4MWRAYSIFHi peri diné, El OH BOP, TEA, CHxCIx O t~l J Per/RSofetd

Et XNCHx- pol ystyrene | HHNH C \ 0~0x3-3q Neoc TFA, CHZCIx ~N~ NHBoc C \ O
30 00 NBoc 32 26 N NHx ~TFA NH 0 3 SAP 2002 i CVO 99151571
PCT/ US99/ 07420 -56 Exarnple 1 j3-j5-C:loro-3-(N cyclopentyl-N
j prop-2-erryl Jamr:ocarbonyl) phenoxyf propoxyam noJcarboxam di ne

| rydrocl : | orfiydksha(idé hei@9sRauRHOMMB:| HI;a0MRAE abid; phodphafibhéid abd e refer to

conpounds 5 HKaving the'structures shown in Schenes 3 and 4. CI ~N~/ | N
NH2 H2C ~ ~Qik@. Preferred acids for forming acid addition salts include HCl and acetic acid.

The compounds of the present invention represent a novel class of potent
inhibitors of metallo, acid, thiol and serine proteases. Examples of the serine
5 proteases inhibited by compounds within the scope of the invention include
leukocyte neutrophil elastase, a proteolytic enzyme implicated in the pathogenesis
of emphysema; chymotrypsin and trypsin, digestive enzymes; pancreatic elastase,
and cathepsin G, a chymotrypsin-like protease also associated with leukocytes;
thrombin and factor Xa, proteolytic enzymes m the blood coagulation pathway.
10 Inhibition of thermolysin, a metalloprotease, and pepsin, an acid protease, are also
contemplated uses of compounds of the present invention. The compounds of the
present invention are preferably employed to inhibit trypsin-like proteases.
An end use application of the compounds that inhibit chymotrypsin and
trypsin is in the treatment of pancreatitis. For their end-use application, the
15 potency and other biochemical parameters of the enzyme-inhibiting
characteristics of the compounds of the present invention is readily ascertained
by standard biochemical techniques well known in the art. Actual dose ranges for
their specific end-use application will, of course, depend upon the nature and
severity of the disease state of the patient or animal to be treated, as determined
20 by the attending diagnostician. It is expected that a uscful dose range will be
about 0.01 to 10 mg per kg per day for an effective therapeutic effect.
Compounds of the present invention that are distinguished by their ability
to inhibit either factor Xa or thrombin may be employed for a number of
therapeutic purposes. As factor Xa or thrombin inhibitors, compounds of the
25 present invention inhibit thrombin production. Therefore, these compounds are
useful for the treatment or prophylaxis of states characterized by abnormal venous
or arterial thrombosis involving either thrombin production or action. These
states include, but are not limited to, deep vein thrombosis; disseminated
intravascular coagulopathy which occurs during septic shock, viral infections and

30 cancer; myocardial infarction; stroke: coronary artery bypass: fibrin formation in



ONHa.) 1,3-Diclrloro-S-(tert-butyldin:etl:ylsilyloxy)ber:zer:e (lm E@P%UZ
solution of CHzZCI, (60 nmi)“and 3, 5-dichl orophenol (5.0 g, 30 mmmol) é
added tert-butyldinmethylsilyl chloride (S.54 g, 36 nmml), N N 10

di i sopropyl ethylamne (8.0 nL, 46 nmol) and a catal ytic anmount of

4di net hy| am®epsis7di ne. THe initially exothernic sol ution waRCEUSIVEE2Y
anbi ent tenperature for 6 'h then dil ut with CHZCI: (40 nmlL}. The m xture
was washed consecutively with 10% aquettis HO (50 nlL), saturated aqueous
NaHC03 (50 ni), and brineg (50 nmL). The organi c phase was dried over
anhydrous MgS04, 15 filtered and concentrated in vacuo to provide 13 as a
pal e yel | ow }i.q %] ; (s,

11-1), 6.72 481Se) H}é{q} ﬁi% §e§9ac(el’]r@9t and Hu%ué 31%911%'&1 S ﬁ%)f%oqns%lé‘@%{)OZ WO

99/ 51571 , -ﬁﬂorbbc)lynetk@ﬂaljy@trpenﬁat@nmustrbmﬂil;mmahtmrbmaﬂsmglg;blasty()PlﬁHA)r zoic acid

" (14) PCT/ u599107420 To ek 0,21 Bal e S.E.;
Hudnal |, P. M Bu r“FesF’“C u 6:\‘%&9&9@?”“‘1 grgmb Fst '1'91 *Emc@ﬁﬂ s i ve
Vol ume VI 5 %?er e&%@%\%ed ) &ﬁh&gk&{grmua W matePAR dﬂ:& i@e n%q%q wLher 13

(27.7 g, ter actron mxture was stirre or 20 m n at
anbi gnt t errp@er\&&dsrusedi line blbodasllestioaxbibhé circulbSeat, \aed blotuestaragd, Isechmas ubsi ded

within ~ mn, and the reacti.on xtur s .cooled to 20 Cwith an,ice bath.
After 15 mi ncathgiersy Bloodidialysis mag @em@)@a lisgtiqrysyringegand gibep,leed)

reaction m x{; e was

warned to a #%%nﬂﬁgﬁp?sgﬁggﬁ%m&ﬁ 3of relpﬁ%gg@‘ﬂverﬁ%ﬂéﬁ%ﬁﬁ%%hg 10% aqueous
HCL ( | 50 nhjticeaghlentiylexaaeairpbreal(pldd aitchits. The aqueous phase was extracted
with ethyl acetate (400 ). The conbi neg or gani c, phases_were washed with
brine, dried over ﬁ‘)ﬁéﬁ"‘g}? egnshowRq 18 ‘é‘ifrﬁﬁﬁ’%lf'n\%‘éﬁfert&f%@qgﬁn\?acuo The

resyhting sol,l

flu by V\gl te nee X‘(ar%gé@h@ Heé%@&bgéwg%ﬁg quc%a%%@%”‘ég&gd% I

| H), 7.43 (Sovaledﬂ)y, attadh8 a( shrombid-inhbi9f @gentOtd) théd sttt (@rfa&H) ThR (KBr)
2957, 1697, 1578, 1434, 1297, 1266, I 1 15, 990, 87l cm ~. )

~3-chl or o- 5- cempeunsst 9f dhmrﬁs‘rem gwewl@&ygam b%wlqud cf%l%bé’%?ﬂe N

prop- 2eny| ea I CH cid 1.~
(17.5 g, %%%gseoéé‘eqﬁ rgxoﬁ r(%gt yd[t{a?irgr%1 neto( Qé%lbﬁé&%gwgh%ﬁ%ﬂ&lgnd

bi s(2- oxo- 30&@@/6* bididsyajigdbis phliyfiees ashdndrtheleaftcr colted, onk® stERDmhterialie
resulting mxture was stirred for 5 mn, then Nallylcyclopentylamne (9.8
mL, 166 ml ) Swels asbysers TR nineluse e PRI IstipYTFQlidone, ~polighydsedy-piopykr ed. The

filtrate was ueoy | I8 quequs NaHCG,
(100 ni) and“\é@iﬁ%e&(l%g&zign%gg T‘ﬁ é’ﬁﬁ%%}%ﬁar&%g}r ia%ﬁ gier%gnhydr ous
MyS04 and coas@aﬁq&wne@lxluapu@mmesmmnmédeﬁhpﬁlﬁdt@tremseqop&yfabﬁchcw

chromat ography on silica gel to pravide conpound 15 as a colorless oil

{23.5 g, 979polysly QiR acipgopalymerspE pelyjacgic gnd -potyglycplipjacidg pglyepsilony ) |

6.71 1 bs 1 2 9151571 ~
PCT/ U(SSQI 074 6"‘1"5%3 'gf 5’03%’?11 ‘512) ,‘,g’ig"q" %% aa°%>§1;h§e§°'57 ?‘9%“@%“9 0.2d (s,
200200y S (B 82‘;@?*""d°fy‘a°ffﬁy‘*é?%”§#?‘;?* PMpalih BockFound:
prop- 2- er: yl COPHBREH @6 Megge% Toe E@pmanoﬁxp@ ieatiopodtd 2°6 Ersopeay, 59

| dt f fl d
"M 0t et r atYRRSRILaaRa ol ballid AR hEBET PUOM B ARG | 07" 56°

mn, then poux/@cbemtassampmum}undfwm%/wmi ai ning 10% aqueous HCG ( 100
m.) and ethyl acetate (200 . The layers were separated and the aqueous

| ayer was extract &2y virtug oétthmff@gsgxf@p@ faglon Xig1and tllrerrrbitreor@agaﬁmcf celhyers were
Cog?éned e h;()aecsI Vs\"uéh as%rr?ootl( néus%% EQAPSC end&tﬁglla? ce{ls WP%}?%%EA and

ntrated vacuo tWas puri 6raphy on
silica gel thﬁip@hddspbﬁmi prb@er(tlaav@moﬁa%d addrixé‘ﬂ‘@u(s@@ﬁ) thé‘ilr,eat%t b8) 8 8.73
(bs, 1 H, 6.82 (s, 2H), 6.76 (s, 1 H, 5.95 (bs, H, 5 | 6-5.23 (m
OH). 3.7-4. 15rephylaniy of Bdul resmirajary dgsuess mc\rma )nf‘@mvmtowgsspormggo 1433, 1
~ 1373, 1289, RO | renyl J- N
cycl opentyl I\‘lvourngheﬁh% r?pe)r%l?'lg&%%%a%féatﬁ %’S é{t’ lsﬁ&‘?‘%‘f‘?ﬁﬁydr of uran
(100 ni), n Rasballoonhnfioplasty Heheredbmy Hnd RE&%@!E tifladeth ?rt Q"he15 nol )
at 0C, was addﬂgoﬁll%eth 20 aglog%c%r boxyl até (DI%A .n];ﬁa > nmol )
dr opm se 0vercompoHnes o Hte BrRent iivyentier mexrpeedsafd iantraing qegnlpga andre and
stirred for 16 h, prior to concentration



in vacuo. The oil was partially purified by chromatography on silica gel to
provi de al cohol 17 (3.9 ) contaminated with M tsundbu by- products. §EP 2002
material was used directly i:n subsequent experinents. 'H NVR (300 MHz, 2 ~
CDC1 3) b 6.93 (s, 2H), 6.8 (s, 1 H, 5.9 (bs. 1 H, 5. 1 8(T(d 2 H)

4.4-3 .8 (WOBISTD. 05 (m*“2H), 1.4-1.9 (m 1 OH. Mass spectsUHsP@T20
calcd. for C, Bl-h4NO3Cl: 338 (M+H). F_gg_nd: 338. 0 3~FP 2002 W

99/ 51571 i~ PCT/US99/ 07420 -S 9 f.) (S°J3-(3;

3- di oxoi soi r: dolin-2-yl oxy) propoxyJ-3-cl el oroplter:ylf-Ncycl operrtyl-N
prop- 2- enyl carboxarni de (18) A m xture of alcohol 17 (8.8 g, 26 mmol),

t et rahydr of : i jd : ] nd

tri phenyl phgﬁs]p Ft%%Q%S%?ags? %gﬂgﬁ%%ﬁ%ﬁg&&gésdsg% |§|‘r§:rh (ezagAg‘{[Janéa%éfrﬁégée)n%n {rq To the

m xt ure was RedRimdorDEAEeaS8. 4 nl, 20 nmol ) dropw se. The reaction nmixture was

then allowed to rmto anbjent t erature and.stirred for 12 h prior to
concentration in GS‘F‘PI‘?H‘\EA %SEQYPH@{:}P%%C‘?{XE} ‘PF&&OE?ythE ﬁ?'BHﬁ‘t"tﬁéPﬁBﬁs to
provide PhiNaeldhh A erthrliay/boianAkichd m%%qifewmlgﬁ R R o geduct s.

This materi was used directly 1n subsequent 10 experinents. NVR (300
MHz,5 CDC13) range dfabduBk! (ombolt§Q0 ridg/KB prefévablyrbet@4edn 0.6 1@20 fig/kgbddy 6. 38 (d,
1 H, 595 (bs, 1 H, 518 (d, 2H), 4.40 (t,.2H), 3.8-4.4 (m 4H),
2.20-2.28 (WC*ZP&P“EF%*TP@“(ﬁ'flglff’iﬁl?t4%1§’§8é’ﬁlé>éf’?§fﬁ1(C|) calcd. for

C~6Hz, N205C! : 483y M k) dye4 BimhitRars of thrombi

(S-J3-(amrr ooxy)%&ggox%o?& cﬂﬁ or opfsr enyI0 - Il\ln’é]ilefcolmcf)p())gp(ri? ?/ﬁtpﬁlpf:ersgxbt- 215 enyl
car boxam de ipi&jtiohanay bolisetliin combinatimmath thidintdlyticagtnphduch lak tissle 18 (1. 8
g, 3.7 mmol) was, added 40% aqueous . et hyl am nei(,(25 m.) . . The reaction

m xture was @P’F’P’r“éae’htacéiH%Prenﬁ“ﬁpé‘ﬂ%‘@S&t (g uppkinasen tppallyt i 9§ ni xture

hy iyl an rarignls K Bl RRRIGRHAFL AN Bafiindion CRpdiher S BT 0" ¢
(s, 2H}, 6. 7shtitbrombdjic 0b.afcdalalantldidps sbehdBs. (B ndH)imited 14, fibtindddh, 4. 04 (t,

2H), 3.88-4.03 (m 3H), 3.82 (t, 2H), 2.01-2.12 (m 2H), 1.4-1.9 (m 8H).
Ir.) ~3- (~- Qg RINdNhoployaReiegqPIey antagonists.

-2- | J i | :- 1 1, dJ 20) 25
Fooh ol ut i on of - Aafiah Btcbithe Blabiiic O tdltacPd 87 HNUARPRALRIAPRARVLT © S5O0
was added 1 44 spxgs efzallemmaton mokthns diarentribditiag bhwse ifelea {udnifet of disdasenol ) . '

0 3 S~~ 2002 WO 99151571 ~ PCT/US99/ 07420 -60 The reaction m ~cture was
stitred for staieh, CIRRRIRES Hf dhe iPreseRtamyBNtom A RRPREIE@ do Biave ashamiimt ogr aphy

on silica gel Al 9 j I
P35 oot o iR efEealerin it laichy ot Adhabl L and aber
pr opoxyani r t pdleaininxgndiseisese ahy di akd trleattriefie of 2IphPsehtn. a Thel letiddepteof 20 (0.6

g,1.5 mmol) and ethyl acetate ( 10 nL) was added 4N HCO in ethyl acetate (4
nL). The restR#psg inibitny PraREtieso RE omnouads 1o the present invention are

determined by the method described below. Cathepsin G has also been

20 implicated in the disease states of arthritis, gout and emphysema, and in addition,
glomerulonephritis and lung infestations caused by infections in the lung. In their
end-use application the enzyme inhibitory properties of the compounds of
Formula I is readily ascertained by standard biochemical techniques that are well-
known in the art.

25 The Cathepsin G inhibitory properties of compounds within the scope of
the present invention are determined by the following method. A preparation of
partially purified human Cathepsin G is obtained by the procedure of Baughet al.,
Biochemistry 15: 836 (1979). Leukocyte granules are a major source for the
preparation of leukocyte elastase and cathepsin G (chymotrypsin-like activity).

30 Leukocytes are lysed and granules are isolated. The leukocyte granules are



dryness in vacuo, and trifurated with ether to providg title corrpcausngiﬁngz
(0.57 g, 88% as a white-anorphous solid. 'H NVR (300 MHz, CDAI3) b 7.0
(s, 1H), 5.95 (s, 1 H, 6.85 (s, 1 H), 5.93 (bs, 1 H), 5.18 (d, 2H, 4.14
(t, 2H, 4.07 (t. . 2H, | Q 3.95-4.1 (m 2H). '3C NWR (CD30D)
136.0, 1 |§’.069,9§5ﬁ7é. 9, 112.3, 75.2. 66.3, 30.7, 28.7, 25.0, |P|§§r(1}<%}5°9?§55,
3137, 2951, 1670, 1618, 1437, 1052, 633.cm'. Mass spectrum (Cl) calcd. for
C~gH2~N43Cl : 395 (MtH). Found: 395. Exanple 2 j3- j5-Ch Toro-3-(4 15
bert zyl pi peri di nyl car bonyl ) pl t enoxyJpr opoxyanti rt oJcar boxam di ne
trifluoroacetate (32) CI OH NH a.)
Benzyl 3- cl t Textract&d (tithrd.2(hMt spt shimmaxdelrapd, pH 4.0o0and) beraz sare d{aded Bgaiastni xt ur e of
the acid 14 (3,.80._q,,13.3 ) and oxal.yl oride (5.8 20 nL, 66 mMmbl) in
met hyl ene cHi-@} ?"8'53? Bﬁ?ﬁgﬁg&s‘)‘)&@ﬂ@?ﬂ é@sﬁ%@l Hﬁer&g}&lff\ﬁﬁ e PEF¥or mani de
~as a cataly ALt er  SEiLd | tai R RBiat iddhe ction was
evapor at ed ?f%}ac&x%ﬁ?cxglft?tés: gﬂ%\/ﬁl '9 E‘yﬁg’t hyl eng gahefagp??gfﬁr;ﬂr{ at?&elgcgl 03SC
P 2002 WO 9%driibr tontalShidsS8Ohe thgtiotrdisimiike abidvigyof Eukadyod gfahuBB8. nm, 13. 3
mol ) and 4- (N, N-di et hyl am no) pyr.i di n T .60 g, .3 ). After
stirying 16 Resilig SubREAteTAre P@ﬁﬁ@ﬂé?ru?a&,ﬁ e@ﬁ@ngd}amqlb#%%%m%-m th dilute
aqueous HC ,y,dil HGO, A 14800 pRE N Oper and
filtered. Th\égfﬁl H%&gﬁ@nﬂ\%ﬁé&ﬁ%ﬁﬁg?@gﬁgép {Hﬁtr\?grglﬁgg'gi Vi nlgwggéo f(%(?}ant itative
yi el d of golidesllyzed byHeddRyte2MH3tastiz EnAyieldpdratioiaré hissafed inl2.60 iS5 Hz) ,
7.45-7.28 (m_6H}, 7.02 (m 1 , 5.35 ( 21 I¢ 0.98 (s, 9H), .0.22 {s,
6H . b.) Ber&fﬂIQMH@F%b@feF’WH{%WB@W&%@tS%N{1215 I’AO%’.@“WF@&UE%X&H? of
tetrabutyl a i f ide Ainpleba . , ) was
added to near%mbrvé(?lﬂz@ylMels(s?l%éﬁgf‘igF&&Bgég?{ﬁ{{%ngwém%h%,%b?ﬁ%lggfﬁ?gyc Ion stirred
10 pa nut es ahe prdireatiilidecsupstrand isrmeoniael avidp anaamtlatias°€acuo. The crude

product was di ssolved in nethyl ene chloride, the solution washed with
di | ute aqueous Natggiul dese; i@pec f@r thiapphigatiop,af compeprds ofrhe PIRSERY at ed

B e e
7H), 7.1 (t,upbh the hhturk and 3evkrikZ of thd did8ase State) lah determined by the attending

Beuzyl 3-cl : | oro-5-( 3- hydroxypropoxiﬁbenzoat e (26) To a solution_ of phenol
25 (8. _8? 9, @f@smgaws{hé r%ngﬁgd%g' pl8pngke t{o‘_iggmfbt, (@grz ﬁ?»bbﬂ);ﬂi?aq )

acetonitrile > i um car bonat e g, mol ) .
Af t Eagr) sti rri%gﬁggmrr#ls agéﬂ?ég%‘ g rr;&ﬁlrgedsg?%tr%g'no- 1-propanol (3.3 mml) 20 and

cesi um car bonat e C3mpotifidsb] thvpresern itohesti ataditebit erkidasdorylashiiadgennot her 2
hrs. After addjing nore 3-brono-1-propanol and cesium carbonate (3.3 nmol
each) and so#fitiyaior awirgentiallyusefid intreating excessve enll grawthudiseasegtato Af nut es at
65 C, then c i r T. it paor. I cuo, the
resi due di sso%\bggml%ﬁg%({shdﬂﬂ% ge eé‘% @,ge%/\tgghr{el%’ @ms%\ﬁéﬁ%\tf@r@ tg%lﬁg%t eeg%érﬁgani c

| ayer dried Bategn prostatic hypertrophy and prostatic carcinoma, the treatment of psoriasis,

20 and as abortifacients. For their end-use application, the potency and other
biochemical parameters of the enzyme inhibiting characteristics of compounds
of the present invention are readily ascertained by standard biochemical
techniques well known in the art. Actual dose ranges for this application will
depend upon the nature and severity of the disease state of the patient or animal

25 to be treated as‘determined by the attending diagnostician. It is to be expected
that a general dose range will be about 0.01 to 10 mg per kg per day for an
effective therapeutic effect.

Additional uses for compounds of the present invention include analysis
of commercial reagent enzymes for active site concentration. For example,

30 chymotrypsin is supplied as a standard reagent for use in clinical quantitation of



2~ Na, S04 and filtered. The evaporated filtrate thep, gave product 26 (i.

g, 569%9. " H NWR (300 MHz, CDCl,) b 7.63 (t, 1 H J = 1.5 Hz), 7483(3&82001
H .T =24 Hz, 0 3 SEP 2002 WD 99/5| 571 " PCT/ US99/ 07420 - 62 1.4 Hz) ,

7. 46- 7,31 (b §,§), 7.09 (t, 1 H J=2.4Hz), 53 ~ (s, 2|—I)pC]4,U§,¢9,((7t4202 H,
J=6.0 H)" 38 ¢, 2H, 3 ="6.0 Hz), 2.05 (pentet, 2H J = d)
Berrzyl S ~3-(1, 3- d| oxoi soi ndol i n-2 yd4dxy) propoxyd 3-clrl orobenzoate (2 7)
5 A solution of alcohol 26 (5.96 g, 18.6 nol), triphenyl phosphine (5.40 g.
20.5 mml ), and N hydroxyphthalimde (2.10 g, 20.5 nmml) in tetrahydrofuran
(1 86 n.) was cooled to O C and reacted slowy w th diethyl

azodi car box y¢hemotypsis@ciivity inpapcragtist jpicesindefecena iSuich gssaps anbh@nosttoe mper at ur e

and stirrin 16 hrs oncentrat.ed in vac urified by
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) 520 Pl dlathnilyelmpfsind Spadedh st ) 2 %0
3-cl: |0r0ber8ﬂ§ﬁ§dx€8a§é df@mgoms@mﬁ ré3kntRi¥enfibh BhrlBe dsedtd eMfhnbe thé- 15 ol )
in tetrahydrofuran (20 nlL) was adde? a 40% aqueous sol ution of nethyl am ne
(0.148 L, 1acmranmmc;repmdue\bﬂ§y of theseessiys by Htramstrictstgnd@rdizdtienoftiet i on was

ted Litioged th hl orid d
ater, “and (HeBrganel Gy SRpLs e et PN SR A o A0TRg. The  ° "
evaporated filtrap@Rteass dcheiy AHT édraf pRotein CHLRRRL QQﬁaggsﬁrmaﬁbA'&a gel (40%

ethyl acetate in hexanes) giving product 28 (0.576 H NVR (300
MHz10 CDC13) I&WCLBQIHTQICIHE i34 regurring prokem whichgarg dmtnplicateanﬂwnmrdmtsz 1.4 Hz),

Z 2837H§)2 (m gé%ts oélqrot 1n_15<%1 €0w5oce r%%ﬁq‘pgote s ijen%m:;sqqugt 25’ 3J
SEP 2002 WO &Qx'a@[ls@z& be inHibHed RPN %ﬁﬁﬁ@atroﬁ%t by '%%Fnr?%}i s of the present
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S-/3-(I'V,N -di-(tert-butox carbor yl)anrid |Psoamn pr opoxyd
3- ¢l r | or obennyentiong #dich/pimblightlyote vaflomrnemfac@ﬁzym& g 2 I 0 mml) and N,
N - bi s(tertbutoxygarhon i No razol 0.724 n N,N5
di net hyl f or mani deﬂ?1 Mﬁ% gchp ‘é‘b“s 3“"(5’599’95?“ H‘LSICE erature
andygvapor at gf éxﬁm‘éﬁﬁiﬂl@ean'r%eﬁéﬂt@%@B&Qﬂ@fal ¥EScPHE tHel &fh Ji&n@sp{ﬁ@t ogr ap hy
on silica gel (20% di ethyl ether in petroleum ether) I ng conmpound 2
(0.83 g, 69%nventiad. KoRniGOamivk{ suciBAINBils Se bumManyg, althdugﬂ)the mvédtigrsis 1 H)
7.62 (t, 1 H J —%edes bz), (7.47 (dd, 1H J = 2.5 Hz, 1.4 Hz), 7.4S-7.32 (m
SH), 7.09 (thotipiendediodesofigiilgdy 5'35 (s, 2H), 4.23 (t. 2H J = 6.0 Hz),
4.10 (t, 2fl. J =TRe QGhkEacedtichP &Hﬁi&%iﬁbns Q. thd prefent i¥dntioh & b8, 18H).

g.) - :
S ~3- ( 1V, N - imifistared by ruiomgeny thet aoylie)vanlmdmtmdad] purposmxwpexapqﬂg,\] 3chl orob

enz acid sol ution of oduct 29 (2 4.85 mol n et hanol
(16300 s Aemhisludh SR b eBiePL Gubafow. SReienpus mirarmupa: The
sol uti on wasingrhpéritekaBO t@hHebRS. AucdIDiceNbcul BTRAREL Urm@m&tmg E‘érham'
renoved in vacuo. The remaining solution was acidified to pH 3 wth 10%
aqueous ci t ré¢ancuentlyaadmunstration sen b bhthewrdl ydwne Toh dosagd admiitisteredgani ¢

| ayer was dri over S04, filtered,, the flJ evapor at ed, nd t he
crude product” elgB? idep BS/uQﬂ?r%‘ﬁEﬁgS’glPe&Bhya%WS‘rg fe}E"a ient kot hyI
acetate in h&*@ﬂﬁ&)tt&bﬁﬂx&@ if GaREkndP of é‘arﬁ@n

oe13) 8 0. 10 T i él?p &ﬁ%nl_go treat tgano61.41 atur%“&(gfffgal o
1.52%7), 75@65@51@1 1H J: : Hz, 13Hz) 712(t 1H J = 2.3 Hz),
4.24 (t, 2H J = Hz), pentet) 2H, J
6.1 Hz) 1.50 (s, §ﬂ6‘“‘°ﬂ/ﬁ‘§’s“éﬂp&‘?‘iﬂ?ﬁ%‘€b’(§ﬂ)ﬂ;‘/ %Si*’ep‘ag“l?m@éﬁ’c&he feY cz.
H3N30~Cl: 288hfimhMudizal torddcan ROHAR sui@Bl 991 51571
" PCTNSO9/ 07%320 64 lazprgﬁl(ﬁrato can’c S ethannaceutlcemy a&g}?taMQ
J3-(S-Cltlot Weeﬁmmﬁmlmm&mﬁmd gixilaaries that | fhqilitade progk ssirgpofkthant i rt oJ

N, N~ di - (tert btrtox bort car bo antl |rte ; 1{2_1 A sol HtIOI’l of product
30 (0.032 g, %3668 ‘{5 In &jogs iabeqn ey‘fseé) !3) naceutically.

tris-(di nmethyl am no) - phosphonl um hexaf | uor ophosphate (0.032 g, 0.072 mol },
5 and triethylamne (0.01 nL, 0.07 muvol) in methylene chloride ( 1.0 ni)
was



added to a vial containing diethylam nonethyl -pol ystyrene resin (0.06 Q)
and 4benzyl pi peridine (0.014 g, 0.077 mvl). The reaction was shak@rd Slﬁrlﬂﬁ
days, poured onto a Waters 2 g silica Sep-Pak, and the product eluted with
5 to 15% ng ;3?7“ n nmet hyl ene chl oride. The product-cont ai picrggobatdk Ons
were 10 co i ned, washed with 10% aqueous citric acid and saturated
aqueousNaHC03, and dried over NazS04.-4F7he decanted sol uti on was e~~apor at ed
in vacuo giving a clear‘oil that was used directly in the proceeding step
wi t hout analysis. i.) (3-(5-chloro-3-(4-benzyl pi peridinyl carbortyl)phenoxyf
pr opoxyam rtoJdcar boxanr| di ne tr~uoroacetate (32) 15 Product 31 was

di ssol ved in rret e e PRATIACEMGIGHE  PIEpAratipns  of ecedProsenh inVeRtiQor¥acetic aci d

(0.5 nL), ti n, r .eqt te rat ure. The
~solution wa g%%’l’&fedglxﬂgg%f:z%ﬁﬁ%d“{eﬁ%ké ‘Ggé?%r?% rHEI erf’e gﬁ a Waters
2 gsilica %6ﬁvdﬂalsnaﬂSnixmgztgvmmm@ne%agwmmglcﬁmmhg g C%g?ahmmgng title
conpound 32 (0.032 87% from30). 'H NWR {300 , 7.33-7.19
(m 3H), 7. Pprocepses. %Hys p@awc@mwaimepa@tlges Qr, OIIaHUS%C&ﬂlbeOMZI)lCd ®y79 (dd, |
H 2.3 Hz, 1. 4. 10 2H..J = 4. 07
(t, 2H J °8"‘P'Fé5th°2"° ‘E%?med?iw’ﬁ‘ SHﬁéfxﬂ?}eméz opyopglly et 5 He) |
2.58 (d, 2Hreslxlt 7chtLlT|éhnd rok2ssiieiheahixtuttlof \éranu@esoafrgr)addiln itaBle 2H), 1.65
(bd, 1 H J = , (m 2H). Mass spectrum ( MALD1- TOF, gentisic
acid matri x)auas&uaucﬁ,lf@slr@@rmmm@e@tammsetz O(rmag)ee cpxggnd: 445.1. 0 3

SCP 2002 WO 9915 PCT/U9I074 | oro-3-(N, N
bi sj 2- met hoxyet | J@‘f%@%eﬁ&%ﬂ I"} S%Iénr?gﬁ ,\]ﬁblgrgp%gg a?ﬁ fﬁ?!‘ig%dd%& Aridirre

(' ~Uor oacet @kl Relost Baukrdse Hﬁé?nﬂlolNof sEPDIRBINcAINRA0R MephradSnsianaren! e 4 | 3-
j5-drloro-3-(N rrethyl N | 2- 12 pyridylf etl:ylJarnirtocarbonyl)plrer:oxyf

pr dfoxyani n@abammhaﬁh@teﬁefomxamp trieaiciumt ghosphate \orealdivmNiETagenN T~N-TH
The title co aredfr und. 30 .and. et h 2 20 The title
conpound wad rﬂgf‘pg’ﬂgr 8%“’? B@ﬁﬁoﬂﬁ" ﬁoanﬁg pgﬁtse( pae 11:31 ?‘?5%@%31%1 Tﬁﬁ?ne ina
manner anal ageus WKkeadseeh, hn@é"‘étal‘ch“p(ﬁ}f@@r@h 21(,elahn 1tr5%ﬁaﬁl§09n

CDC13/CD30D) b 7.00 (t, IH, = 2.1 HZ), 6.86
(dd, 1 H J c:ll@los;:,hﬂzdro@pﬁamﬁ)xethmcgld]ﬂgse scgilﬂnm@ar:bo*y@eﬂ@)cellﬂloﬁﬂar(ct/qr 2H, J =

(hs, 31, 3 b entpapeons: i sl filbpectaie dpeilsgan bppdticd b RRL IR 1 i

(MADI - TOF, 380d-hishforR@isfrdiRS &l dalsocattorty by | Starélz ERREDRked fidgvidyl( M -

Found: 402.0. pyridyl-2-ethyl)am ne in a manner anal ogous to steps h and i
of Exarrpl e Zzyrtohﬂbxm@g@:%@@amc aCldC13# Gl Ore®. 8udto ag, modmnH)algl&tQS (t, 1 H
J=17.6 7.9 7.64 (bt. H_J Hz), 6.9~
(bs, 1 H), e‘\@e?%frf% are anhf*e 3l %%ﬁ%@@iwgeatﬁo@d(lﬁﬁﬂwé, far %m( & o -
6.8 Hz)) 3. 3fjidaMalcZbikaridadid of SaltsIdreofZ sk as, magnesium stearate or calcium

stearate, and/or polyethylene glycol. Dragee cores are provided with suitable

20 coatings that, if desired, are resistant to gastric juices. For this purpose,
concentrated saccharide solutions can be used, which may optionally contain gum
arabic, talc, polyvinyl pyrrolidone, polyethylene glycol, and/or titanium dioxide,
lacquer solutions and suitable organic solvents or solvent mixtures. In order to
produce coatings resistant to gastric juices, solutions of suitable cellulose

25 preparations, such as, acetylcellulose phthalate or hydroxypropylmethyl-cellulose
phthalate, are used. Dye stuffs or pigments can be added to the tablets or dragee
coatings, for example, for identification or in order to characterize combinations
of active compound doses.

Other pharmaceutical preparations which can be used orally include push-

30 fit capsules made of gelatin, as well as soft. sealed capsules made of gelatin and



0 3 ~Cr 2002 WD 99151571 * PCT/ US99/ 07420 -66 (pentet, 2H, J = 5.9 Hz).
Mass spectrum (MALDI - TOF. gentisic acid matrix) calcd. for C~9H, aN50BGISEP 2001
406.2 (MtH). Found: 406.3. Exanple S j3- j5-Ctloro-3-(Nnetltyl Nj3 5

pyri dyt metbyled@fj nocar bonyl ) pl renoxyf propoxyam r:oJcar box ®areisyentaze | |

uor oacet at e N H3C- OH O G N-NH2 NH The title conpound was prepared from
conmpound 30 and net hyl (3 pyridyl net hy43-am ne in a manner anal ogous to steps
h and i of Exanple 2. "H 10 NMR (300 MHz, CDC13/CD30D) S 8.74-8.65 (bm |
H) , 811(bm1H), 7.67 '(bm 1 H), 7.S3 (bm 1H) 6.99 (m 2H), 6.88 (bs,
1 H, 4.80 (s, 2H), 4.08 (m 4H), 3.00 (bs, 2.16 (m 2H). WMass

spect rum ( MARIBstigiEs, S%héy»aﬂdbce!@lﬁl}é?@%%lﬂm‘#@ @cqaaswh%ﬁqanﬁymem Be. for

CgHz N5030%§/tw3e9 Tn#eglﬁ%ﬁ 15\ Fl?éjf&gm og’gl'anu Ital'?ag gm/%ﬁeg »\)n% ﬁl%rgtfch% 0-3-(N

etlry! Nj4 am nocar gony

propoxyam r {8/ bifdeas such Aesthichds) and/'ac Ribaican® suckCds fald oHfhagnesivum, N NH2 ~
~O O O NH WO 991 51571 -67 0.3 ~ E P 2002 PCT/1JS99/ 07420 The title

conpound mstegmmdeaptfmwmm hofrrapalps (theiaafive ¢pMPEURdS aréini ne |n a

gent si ¢ acPE iy AORES ol Bpghdea ™ oG AARS ARTPIS RGN 205 6T 6
Exarpl e 7 Eplisli -15-di8iton] blisroamhle@uidar 0poxy! - 3- chl o ophenyl J- N

(2pyridylmetl:ylJam r:ocarbor:yl Jacetate tr~rroroacetate H O-N~NHZ | ~NI H
The title corrpouﬁwtvtds fpn@platd@@ faroparenseiad LadmnisGtratien qdude aqueous

pyridyl met hgol%ll s oF thg l¥ gosntlggunids it Wi S5 fubid' £ l Og?or exa&p?e, %’a%er- and i of

soluble salts, alkaline solutions and cyclodextrin inclusion complexes. Especially

10 preferred salts are hydrochloride and acetate salts. One or more modified or

unmodified cyclodextrins can be employed to stabilize and increase the water

solubility of compounds of the present invention. Useful cyclodextrins for this

purpose are disclosed in U.S. Patent Nos. 4,727,064, 4,764,604, and 5,024,998.

In addition, suspensions of the active compounds as appropriate oily

15 injection suspensions can be administered. Suitable lipophilic solvents or

vehicles include fatty oils, for example, sesame oil, or synthetic fatty acid esters,

for example, ethyl oleate or triglycerides or polyethylene glycol-400 (the

compounds are soluble in PEG-400). Aqueous injection suspensions can contain

substances that increase the viscosity of the suspension. for example, sodium

20 carboxymethyl cellulose, sorbitol, and/or dextran. Optionally, the suspension
may also contain stabilizers.

In another aspect. the present invention includes compositions which are
useful for in vivo imaging of thrombi in a mammal, comprising a compound of
the present invention which is capable of being detected outside the body.

25 Preferred are compositions comprising a compound of the present invention and
a detectable label, such as a radioactive or paramagnetic atom.

Inanother aspect, the present invention provides diagnostic compositions
which are use for in vivo imaging of thrombi in a mammal, comprising a
pharmaceutically acceptable carricr and a diagnostically effective amount of a

30 compound or composition of the present invention.



Exanpl e 2. Mass spectrum LMALDI - TOF, gentisic acid matrix) calcd. for

C,, H-6NSOSC1: 463.? (M. Found: 463.5. Exanple 8 03 SEP 1001
J3-(S-dtloro-3-(/2-(3, 4-di hydroxypl renyl J-2-oxoetlrylJ Nnelltyl 1 ~

am nocar wgd?g!gﬁ oxyJpropoxyam r:oJcarboxan:idir:e triJl r;t@r,gg@gﬁme
O~ ~0 WD 991 51571 o ~ s~P zooz PCT/ US99/07420 -68 CHHH O
pi NN\NH2 NH The title conpound was preps-ed from conpound 30 and

met hyl - 2- (3, 4 di hydroxyphenyl acetyl)anine in a nmanner anal ogous to steps h
and i of Exanple 2. Mass spectrum (MALDI - TOF, gentisic acid matrix) cal cd.
for C, oH23N~-O-C1: 5 40.1 (M. Found: 40.2. Exanple 9 f3-~5-Crloro-3-(N

f 2-~di et | ryl ani nbmt)thf;ymwew tbc preg¢rd iivenderainblydesmethbdsvhiokgre useful
propoxyan:ir;oJcar boxar.r : h“fl uoroacetate CI H3C H3C- ~N ~ / ~N NH2 ~
w0 OCHB O I\fﬂri’bv"fﬂém?‘ﬁ‘i;g & W& epar ed from conpound 30 and

et hyl (2 di met hyl agiceqa Xéhgfg(f:&?ed CDg&trmBméorﬂﬂ@lrﬂgﬁié&hééévﬂ{e?&ﬁtﬁb and i of
Exanple 2. H NMR (300 13/ (t = 2.1 Hz), 6.96
(m 1 H), 6.RSsubsttuent 151);ubsmulgi Vith adpgectagleggbe(ltsucgas a gadioagtivge fedjne 3.38 (m

4H), _2.96 (b J=7.0
'S o sty deharkd o 1S ToRE12% ol genten B s ek ity i i o 1 )
cal o0 for G HraNO0Clir 1935 & b BOUIRKiGh 5 - 6. 0 3 SAP 2002 WO
99151571 ~ P U899/b 420 -69 ~

anpl e
(3-(S-drloro- 3- (Ihodctcgthlpic febebeanralspl bearrdioagti veplr@ammyagnetic chelate in
pr opoxyat ni r&glc%ar box€l

a suitable hgande (L) is attached to an R' substituent, either directly or via

a divalent linking group A". Alternatively, the group —A"~L substitutes for the

10 groups —~Z~R' in Formula I. By suitable ligand is meant an organic moiety that
is capable of chelating a radioactive or paramagnetic metal ion.

In these compounds, the divalent linking group A" includes groups that

are capable of covalently bonding with a free amino group and the chelating

means. For example, A" may be —C(=S)—, —C(=0)—,
15 —C(=NH)—(CH,);—C(=NH)—, —C(=0}—(CH,)(—C(=0)—,
0
o : N\
N
0/
and the like.

Also, in the compounds represented by Formula 7, the chelating ligand,

L, includes groups capable of covalently bonding to or noncovalently binding to

either a radioactive or paramagnetic atom. The chelating means including those

20 which are customarily used for complexing radioactive or paramagnetic atoms.
These include c‘hclating means containing 3 to 12, preferably 3 to 8, methylene

phosphonic acid groups, methylene carbohydroxamic acid groups,
carboxyethylidene groups, or especially carboxymethylene groups, which are

bonded to a nitrogen atom. If only one or two of the acid groups are bonded to

25 a nitrogen atom, then that nitrogen is bonded to another nitrogen atom having

such groups by an optionally substituted ethylene groups or by up to four



tr~uoroacetate OCl OOHNH2 O- INl H The title congpound was prepared from
conpound 30 and 4 10 pi perazi necar boxal dehyde i n a manner anal ogous BQSEP 2007
steps h and i of Exanple 2.°' H NVR (300 MHz, CDCl 3l CD30D) 8 8.08 (bs,

, 7.01 (L, . J = 2.1 H), 6.97 1 H), 6.84 (dd, 1 Hprm o
.HL Hz) 4.(&%?%?’58"(% 4H) .} 2? 16 (penggi, 2?, 6.0 Hz§. Mass sppcéréﬁ%f%gddz

(MALDI - TOF, gentisic acid matrix) calcog. for C-6H ~NSCaCl: 383.1 (M.
Found: 383.2. Exanple 11 3-(S-ChToro-3-(4

phenyl pi perazi rryl carbonyl ) phert oxyf propoxyani noJcarboxarnidine 1 ~
tr~rroroacetate CIl N~ ~\ Uw/ OO ,NNH2 ONH The title conpound was
prepar ed fr oseparaguoethglicBO umitsl sépdratad Ihyi paiteogeneri oxygemansaifuamsdmgous to

stops 1 and | oL SEIRLE 2 LRG0 ML GO0 6 or e (o,
T 010 G et gy B SRS St i, © 2,1
432. 3. Exanptadida2tiyS-atgr-ifthiuor- bt 13 (ind} Hen g hmitimer-29mnloe@rbp nand) the
o BB Sl s Kot Gt Tl © O
LB A SRR N S04 (LB T, O W 2 Ve
446. 6. Exanp4051939 3199)Cl Ahoprefetred hblatdhgrdighnd; | Iarisnbgprahmingbehzyl)-
Pl enoxyj pr Ogicc?:i(h%?crnré{rinacr)leiggpre?l?a);?ergcdchg. ! .kils‘g)l ilflglru?igg eats a(Eheelact:ilngl_ix:':)"ng;’l:nsoarl_e| N2 O
compounds which contain sulthdryl or amine moieties, the total of which in any
10 combination is at least four. These sulfhydryl or amine moieties are separated
from each other by at least two atoms which can be either carbon, nitrogen,
oxygen, or sulfur. Especially preferred for chelating means, L, is metallothionein
which is well known in the art as a chelating means for Tc-99m.
Compounds of Formula 7 can be labeled with radioactive halogen atom
15 by using an appropriate exchange reaction. Exchange of hot iodine for cold
iodine is well known in the art. Alternatively. a radio iodine labeled compound
can be prepared from the corresponding bromo compound via a tributylstannyl
intermediate. See, U.S. Patent No. 5,122,361, herein incorporated by reference.
The present invention also includes compositions which are useful for in
20 vivo imaging of thrombi in a mammal, wherein the compositions are comprised
of a compound of Formula J complexed with a radioactive atom.
For the compounds of Formula 7, suitable radioactive atoms include Co-
57,Cu-67,Ga-67, Ga-68,Ru-97, Tc-99m, In-111,In-113m, Hg-197, Au-198, and
Pb-203. Some radioactive atoms have superior properties for use in
25 radiochemical imaging techniques. In particular, technetium-99m (T¢-99m)isan
ideal radioactive atom for imaging because of its nuclear properties. It is a
gamma emitter and has a single photon energy of 140 ke V, a half-life of about
6 hours, and it is readily available from a M0-99/Tc-99 generator. Rhenium-186
and -188 also have gamma emission which allows it to be imaged. Preferred

30 compositions contain the radioactive atom, Tc-99m.



NH 1 ~ The title conpound-was prepared from conpound 30 and
N, Ndi met hyl ami ne in a manner anal ogous to steps h and i of Exanpl eUZSQE'iHlBﬂZ
NVR (300 MHz, DMSO-db) 8 I 0.99 (s, | H), 7.64 (bs, 4H), 7.10 (t, =

2.0 Hz), 7,02 (m_1H, 6.91 (m 1H, 4.14 (t, 2H J = 6.3 t,
2H J = 6. 3"@12§’5‘5§' 96 "A 0 3 CE P 2002 WD 99151571 i~ PCE%%@SS’/@%@O
(s 3H), 2.88 (s, 3I-1), 2.06 (me-2H). Mass spectrum (LCMS, ESI pos.)
caI cd. for G 3H-gNA@Bd @ 315.1 (MrH). Found 315. 4. Exanple 14 J3-
f 5- Chl or 0- 3- (pi peri di tryl carbonyl ) pl r enoxyJpr opoxyanri noJcar boxani di ne 5
trill ttoroacetate Cl HNH/ OQGN- 2 OIN H The title conpound was
prepared from concompdsxﬁ&msaﬂﬂtlwi pesdntliineention cardwoneéniamdy) pepdredt By St eps h
and i of Exanple 2. " H NWR ( MHz, DMBO-dh) b 7.67 (bs, 4H), 7.10 (t, 1
_H, J = 2.0 Hompletingga fqmp%mriloffomzlad vigh) radgpigotopesgvhich gre sutaglefon 4 1|

1.3 Hz) 4.1 1 (pentet
oH, J = 6.3 ‘%"%%&f"ﬁa”ﬂ@(“% gﬁ%ﬁ éﬂ}g‘s'ss sr)ﬁié ”“lm(i'%\)% H@T‘“ﬁgg’g) cal cd.
for C, 6H23NAGRplefertbd as tddiddktivd-atont: bedmBe Iheyumndtectdbl® with a gamma
~3-~S-Chl oro-3-(4-J2 pyridyl Jpi perazi nyl carbonyl) 15

phenbxyJpr opeanyeraanhbavedpysablehalif-hives ¥ yivaior oacetate O | /, N~ N~ 1 \ H
\INJ/ O O-N N2 \ iy, O c'&ﬁglrl'?ds%ft %8&8?9035&9 bBEc?po? ‘Zﬂ%forfo{]ﬂl clgn;%pund 30

and 4-(2 pyr| dyl) piperazi in a manner ana ous™ t

Exanmpl e 2. ' {dchdiffies l&oﬁanE@heZQO?o m&@la&&?ﬂosmoﬂﬁlth@ Qer@x?téiBGemBB (300 MHz,
DVSO-db) 811.1 9 (s H, 8.11 ( ll;?? 7.77 3l-1), 7.62 (m 1H)
7.14 (t, 1 ﬁommmniqthqzqcommdﬁ @antzs:l eled thraqu arqzl)elatmggageromchas H, J =

5 3 1), . 10elenedifRigkfenglagbc i (B aypt mgfatbinibiin, Seortutaf: 3 17

(bmio8H), 2. &k HepRRhlehtly @tdchel @ the Bodrﬁdundlﬂﬁ$8rrﬁﬁ1§mvﬁalﬂb6hﬂ\eﬁhe RSbr pos.)
calcd. for C-gH, 5N603C1 433.2 (MtH). Found: 431.6. Exanple 16

J~3-~5-drl oRog@up ghat wilh bg outsidsttheybipding Hoskepsif tyembym.car bony! )
phenoxy) pl’ opoxyarrin g%ilgrglr b%xapom]gosmo%s fft (S Oﬁrgsae% tl%VCﬂtlon contammg

technetium-99m are prepared by forming an aqueous mixture of technetium-99m

and a reducing agent and a water-soluble ligand, and then contacting the mixture
15 with a compound of the present invention represented by Formula I. For

example, the imaging tompounds of this invention are made by reacting

technetium-99m (in an oxidized state) with the compounds of the present

invention having a chelating means in the presence of a reducing agent to form

a stable complex between technetium-99m in a reduced state (IV or V valence
20 state).

One embodiment of the composition of the present invention is prepared
by labeling a compound of Formula I having a DTPA chelating means with
technetium-99m. This may be accomplished by combining a predetermined
amount (as 5 pgto 0.5 mg) of compound of the present invention with an aqueous

25 solution contaiﬂing citrate buffer and stannous reducing agent, then adding freshly
eluted sodium pertechnetate containing a predetermined level of radioactivity (as
15 mCi). After allowing an incubation of the mixture at room temperaturc, the
reaction mixture is loaded into a shielded syringe through a sterile filter (0.2-0.22

micron), then 1s dispensed into 0.9% saline for injection, if desired.



C to~1 \ NOHOGN:NH2 fNI H The title conpound was prepared from
conmpound 30 and 1, 2,3,4 15 tetrahydroi soquinoline in a manner anal ogqus SEP700?
steps h and i of Exanple 2. Mass spectrum (LCVMS, ESI pos.) calcd. for
CZOH-3N40~C1: 403.1 (MtH), Found: 403.3. Exanple 17 T/US99/07

~3-1S-d rwoe9B137&zaper hydr oepi nyl car bonyl ) PCT/LS99/07420

pl t epoxy) pr opoxyanur oJcar boxam di ne tp~uoroacetate Cl NI / ~NNHR2 ~ ~-O0O0O
NH 5 10 15 WO 99/51571,. 0 3 S~ P 2085 PCT/ US99/ 07420 -73 The title
conmpound was prepared from conpound 30 and N Ncycl ohexylimne in a nmanner
anal ogous to steps h and i of Exanple 2. 'H NVR (300 MHz, DMSO-db) 8 11.23

(s, 1 H, 7.79 (bgnotAdrdmbodimest 6t thelcobhpoditiond.dlf the )presentdiavemgonlisH), 6. 86
(dd, 1 H J = 2.3 Hz, 1.3 Hz), 4.13 (t, 2H, J = 6.3 Hz), 3.94 (t, 2H J =
ezs 4 Hz), 3.5Refdred BHabeling aSompbimd of Fopmuledhavipg a metdptiippeipphelatingz (pm

oo et 524 SRIELE Ut VB R 2l Pl SVHOSCL

3- ((5- ~3- (anj A 0 HeRbdHn@AEYIgh QHEX ¥ducdus [Hrindnd Iedidofiéptondte to form a
benzyl car bonyl am rro) propanoate tr~uoroacetate H3C-0~\ |I'~ vO O H NH2 O ~O~

NI e gt iy b i sl
.anal.o . '

spect rum ( Langlecyles, tEB% .c?mg’é‘l‘%ﬁ“? g‘ﬁgﬁﬁ%(@&\g@é})&ﬁg#éﬂ% &Eﬁﬁm:ﬁuﬁd: Vs

ari. 4. Exa”plkfvi?glé’ nftallofhioheih G8aéidd (tRettiodi AfeAHcubAmEthe ixiRaXy for a

3clrloroplrenyl't” carbonyl) piperidi ne-4-carboxylate triJluoroacetate
period of time and under conditions which allow for an exchange of the

technetium-99m from the glucoheptonate complex to the metallothionein of the
10 compound of Formula 7, the technetium-labeled composition of the present
invention is formed.
The source of technetium-99m should preferably be water soluble.
Preferred sources are alkali and alkaline earth metal pertechnetate (TcO,").
Technetium-99m is most preferably obtained in the form of fresh sodium
15 pertechnetate from a sterile technetium-99m generator (as from a conventional
Mo-99/Tc-99m generator). However, any other source of physiologically
acceptable technetium-99m may be used.
Reducing agents for use in the method are physiologically acceptable for
reducing technetium-99m from its oxidized state to the IV or V valence state or
20 for reducing rhenium from its oxidized state. Reducing agents which canbe used
are stannous chloride, stannous fluoride, stannous glucoheptonate, stannous
tartarate, and sodium dithionite. The preferred agents are stannous reducing
agents, especially stannous chloride or stannous glucoheptonate. The amount of
reducing agent is that amount necessary to reduce the technetium-99m to provide
25 for the bindin"g to the chelating means of a compound of Formula 7 in this
radioisotope’s reduced state. For example, stannous chloride (SnCl,) is the
reducing agent and can be used in range from 1-1,000 pg/mL. Especially
preferred concentrations are about 30-500 pg/mL.
Citric acid complexes with technetium-99m quickly to form a stable

30 technetium-99m-citrate complex. Upon contact with a compound of Formula J,



WO 99/51571 -74 CH3 'O O _® 0 ~ s~~ zoo2 Pcr/us99/07a20 HNH2Z O O-N INl H
The title conpound was prepared from conpound 30 and 10 03 SFP 2007
4- (car boxyet hyl ) pi peridine in a nmanner anal ogous to steps h and i of

Exanple 2. H NVR (300 MHz, DMSO-d6) 8 11.26 (s, 1 H), 7.81 (bs, 4H), 7.11

(t, 1 H J xw@9isttzy, 7.00 (t, 1 H J = 1.6 Hz), 6.90 (dd, 1 PCT}S29/07420 Hz,
1.2 Hz), 4.13 (t, 2H, J = 6.3 Hz), 4.08 gq, 2H, J = 7.1 Hz), 3.94 (t, 2H, J
= 6.4 Hz), 3.09-2.89 (bm.2H), 2.63 (tt'f"l H J =10.9 Hz, 3.8 Hz), 2.07
(pentet, 2H, J = 6.3 Hz), 1.89 (bm 2H), I .52 (bm 2H), 1.18 (t, 3H, J =
7.1 Hz). Mass spectrum (LCMS, ESI pos.) calcd. for C 9H-, NMO5CL: 427.2

(M+tH). Found: 427. 3. ,Exampl.e. ~ .Q- s Ol fe -4 car bonyl)
pl : epoxy) pr opéévgﬁaHSEE%ié%k‘%%a&?ﬁef ?tg’:{r}ﬁg glgwg%%%nfgg? leltstﬁ%l{r@cf orﬂ}él/ex%)o O~-N
NH2 O NH The tjid dhelaGinpReianslof e cathSRmded Fbrmila § N RaEved &pidip dndsdeol i ne in
1~ a manner anal ogous to steps h and i of Exanple 2. 'H NVR (300 MHz,

DVBCdo) b 11. 2%ld eonditied)s, Thegonquas of aitrjc acid (g5 sodium ciatg) can pangepom 7. 03

6.5 to). 3. oa Spput o el iRttty setndy sifpiel gt bat Hgtelwa 07 7 7

(pentet, 2H Jdnjpoufitsdfidittic abl@sandel from 16 1$3GEHMIZ002 WO 99/ 51 571

PCT/ US99/ 07420 -75 spectrum (L , ESI pos.) calcd. for C, SH , \dO~Cl: 357.2
(MtH) . Found: 357. &hemment oF gampeundyof Formula I having a chelating means can
2-((5-~3-(am cli_i n%%rnt i Q@ﬁﬁ‘)‘g ogoxg,]-B- c%l rogﬂop Bet%h- N bout0.15

met hyl car bony FEHEAGYAcet ate PHi-IF Sl REEEERPY 48oH HRIHeebout R Sggmy | o
G N=NHz (NI HFi a8, techh&iueRIPRURA theWosn BF firtecRAkthte REh 6O TRAUAmIUnB e
met hyl (2met hyl acétonato)am ne in a manner anal ogous to steps h and i of

Exanpl e 2. Magseferablyt abput (LOMBCiESbe gowunt ehinéd. pef ang of Spmpowmdsdithe 373, 2
(MrHp Found: B arinv iRt Breférabis absi: oLARAT AL ! on
The reaction between the compound of Formula / and the metal ion-
transfer ligand complex is preferably carried out in a aqueous solution at a pH at
which the compound of Formula 7 is stable. By "stable", it is meant that the
compound remains soluble and retains its inhibitory activity against a-thrombin.
15 Normally, the pH for the reaction will be from about 5 to 9, the preferred pH
being above 6-8. The technetium-99m-citrate complex and a compound of
Formula 7 are incubated, preferably at a temperature from about 20°C to about
60°C, most preferably from about 20°C to about 37°C, for a sufficient amount
of time to allow transfer of the metal ion from the citrate complex to the chelating
20 means of the compound of Formula I. Generally, less than one hour is sufficient
to complete the transfer reaction under these conditions.
The present invention also includes compositions of the compounds of the

present invention which are useful for in vivo imaging of thrombi in a mammal,

comprised of acompound represented by Formula 7 complexed to a paramagnetic

[ )
[}

atom.

Preferred paramagnetic atoms are divalent or trivalent ions of elements
with an atomic number of 21 to 29, 42, 44 and 58 to 70. Suitable ions include
chromium(I1l). manganese(Il). iron(II1), iron(I1), cobalt(I1), nickel(II), copper(1I),
praseodymium(III}), neodymium(I1l), samarium(IIl) and ytterbium(I1I). Because

30 of their very strong magnetic moments, gadolinium(Ill), terbium(III),



Tabl ets containing 2~.0, 50.0, and 100.0 ng. respectixely, of the active
conpound (conpound 21 of Exanple 1) are prepared as illustrated bel OY3 SJEP7DUZ
TABLET FOR DOSES CONTAI NIN G FROW5-100 MG OF THE ACTI VE

COVPOUNDAnount - mAct i ve Conpound 25. 0 50. 01 00. OOM crocrystall | n@‘%ﬁ“ul ose
37.25 100. 020.9968%1fi ed food corn starch 37.25 4.2~8.520 Magh&5itini/07420
stearate 0.50 0.7~1.5 03 ~r ~ 20025 WO 99/ 51571 ' PCTI US99107420 -76
Ail of tie active conpound, cellulose. and a portion of the comstarch are
m xed and granul ated to 10% corn starch paste. The resulting granulation is
sieved, dried and blended wth the remainder of the corn starch and the
magnesi um st e ; e il r | @bi i )r et o

Fabl ot s 5 ot e A e aary T ot ve

i ngredi ent pepréfabrédfor tkexparphagregc kom mgadolususdlllt i on Preparation: An

i ntravenous dosage . form of .the ove-indi cated active conpounds.i.s prepared
1S ol Tows: 10° Act 1 OB NS Ao Bn B0 MAYE PErrPes ) SHGeiTing

i d1- . . ) . . m -~
Aci d1- 15 ngSodj 2 \f?ﬁh@ro'f‘ﬁﬁgmﬁam sgaiaﬁ{aghsm@aamogpc%g@glémetﬁeﬂan 1

Uilizing the a quantities, the activeé conpoun s dissol ved at
room tenper at wxidel or & npataviabu$éryexamppa rmetate oChlolidenonful fua)i afna shitabié de,

citric acid, and sodiumcitrate in Water for .Injection (USP, see page 1636
of Ui tod St aPRETRREF GRS S1Ral PO RAFSPERIR F edinn TUBTadsh o) valed by

Uni ted Stat es Rhaf ARGARCAh sCARKSTbHS or bdbopy BRGIV hemblbiV|Aldlef 1994)

20 Exanple 24 Tn vitro | Puri Enzynes Reagents: buffer
sal ts were obttaiaehitibn ofraibequiraoiahamburetlof Gengoarppudof Fdrmuls] inMdJimiland wer e

of the highest purity availabl.e. The enzyne substrates
N- benzoyl - phe-aqamwrgccguw A GHREL EEC (@Fé%mﬁs@?yey be heated moderately

0 e 2005 B g EE 3 RGP RSO STt e el SRR L) e
p- ni troani | i déby({Hiteying, Waild 8dluble-coupositiphs Alag-balispldRed biPleeaporatidnrafathe | | de

(Sigma S7388) anpd N-CBZ-Val -d y- Ar -nitroanilide (Sig Cr271 ). were
obt ai ned fromSSivﬁﬁﬁ.I&B‘P%‘E?BPsrﬁﬁlthﬁngﬂ%“&W§ﬁ&elsflﬁl LeRFRLIRD A CPIRRSIRCHEM

L-1720) and N i - Al 5. Dr o e i gﬁﬁﬁ - 1770)
wer e obt ai ned %@ﬁ%%&%?ﬁﬁéﬁ%%%@@ﬁéﬂé EF)‘A gab{grgfgenr( a-t r%(k)lq 1‘%?}1 human
factor Xa and Heuadded pb amnvert wer ecidibtcomydek imtorm feurgihreomplerao dhciliedwor at ori es

(South Bend, I.ndiana). Bovine a-chynotrypsin (Si.gma_C4129), bovine trypsin
(Si griR T8b42) iaplanefLpmprikiaHey OégP‘POWWF RERROLUGTH nRTEIDBISCHET BABHt ai ned

from Sigm. Hymg, 104l SUSAEYLE £ R§EARSBRADLAVIPE HEAMENASIIdCEr oduct s

(Pacific, M. terntnations: S are base he ability of
the test conpausrhydiaxideahidbdnateher ivziponatesndidodnmd poydsiomysilghiafn. a pepti de
p-nitroanilide subsfrate. In a t,%/rgi cal,%‘g, dg,t erm_nation,. ,subsh,r ate i s
prepared in DVSO, ahif Brepqnt dnyeptienalsp induds digenqgstic cepnesiionsnyhish atg mv

5259 200 VB85 U o DRI, g AARGE Lobpasep 9 1
20 pharmaceutically acceptable carrier and a diagnostically effective amount of
compositions derived from the compounds of Formula 7. Compositions such as
those described in paragraphs B and C herein above may be conveniently used in
these diagnostic compositions.
The "diagnostically effective amount" of the composition required as a
25 dose will diepend on the route of administration, the type of mammal being
treated, and thc physical characteristics of the specific mammal under
consideration. These factors and their relationship to determining this dose are
well known to skilled practitioners in the medial diagnostic arts. Also, the

diagnostically effective amount and method of administration can be tailored to

30 achieve optimal efficacy but will depend on such factors as weight. diet,



concentrations are |ower than the experimentally deternined value for Km
Test compounds are prepared as a 1.0 ng/m solution in DVSO Dil uti Oé]z Sgﬁﬂﬂ?
prepared in DVMSO yielding 8 final concentrations enconpassing a 200
concentration range. Enzyne.solutions are prepared at the concentrations
i sted 20 bavows/srsTassay buffer. In a typical K, determ nati oRCTUSHIE2Lh
well of a 96 well plate is pipetted 280 nm. of substrate solution, 10 nlL of
test conpound solution, and the plate at@-owed to thernal | y equilibrate at
37C in a Ml ecul ar Devi ce$ plate reader for > 15 mnutes. Reactions were
initiated by the addition of a 10 mL al i quot of 2~ enzyrre and t he

absor bance increase at 40S.nm orded f. u

cor respondi ng CPBCW”é’QBmFﬁ'%“ f;etrﬁ t?r(gtvg}lgllf}bogf rrsqalgi I"R/H}eorpy il afis; o ysed
in the cal cul gtjl|9Rgognihe lrnaédtyoregérdthe aeak g64 hMaéxh@tsﬁo&lH ¥ QurGRieht for

absor bance as a function of for a sanpl e containing no test conpound
i s divided by deteetingthe prasynogfof alesamapllng apenabtheistig of eﬁtrocgnpoumstlemd is

Do Frmear - ppebyo G, WERPRY i P RvRe R o rdie PR 5 ¢
99151571 PCT ﬁ%&i&%@coﬁ&sl% ;Sdaﬁxdnlmh&awaumhe&noﬁf& AHOGEBSE 29f t he

slope is the experinentally determ ned K, value. Thronbin: Thronbi
activity vvas a@qgs&m\:éxabdmel%leﬁ|Mygme(§xcm9&dmgn§ezlmatgmg wilbregpue that the

N- i nyl Pr d b | uti 5
br epared” ar o dosnantige oyl oigoT s mstaiadkd i Chngrath OBt fer
Fi nal DVBO cong@pfeniat dficofidufld éf/irorﬁma imeéo I\PIE%H amhfyaeama%hewaatm.l uted

into assay buffer to a concentration of 15 n Fi nal reagent concentrations
were: [thr orrblln]eltheIOC&'se nivis kisovas i tieeart that the actual dose will depend on the

N-sucgci nyl - -p-nitroanilide] = 32 MM 10 Factor X [FXa]: FXa
acti vi%ty was je%legeéqﬁw“am lity to hydrol yze the substrate
N-benzoyl - 11 e- G u- GpjaffQeRicily hER aue(isrrﬁwfmm abd qg‘e aroWRSE Kt 1801 Ut ons

were prepared at a concentration o 3 M) in assay
buf fer. Fi nal ByGbhaoomesrital aart,omd/vase dembeﬁurfpfleadmm i imtReehibgromis Fact or

X di | uted t ff f 300
Feagent  concertiaipngreedieinc ok PusiBhig e Rhofnogmars pal dogStthear o
p-ni troanili d&ﬂmﬂ éaﬁhéa%rﬂﬁdsmé b iy rfkat%maau& R @fcﬁﬁ{ma&a With@s

assessed as t i1ty to hydrolyze the N p- Tosyl - Pro-L
p- ni trloani | i dephafndrehticdly as«mbtﬂblmmemm;eoqademnbctohmoas omwpfmsrcmslfmn of 37
mv (37 mM Kne 243 i,n.assay buffer. Final DMSQ 20 concentratiQn was

4.3% PurifiedniSGRAIE ARRUNSIRIRRS &7 | RATAEHRnt Wicrsablss 15aR 1 BY RiGPyed i
concentration c%v?n"cf?mﬁl'\ﬂmﬂ Ehﬂlcrm?cﬁ@d“@ol&%‘é%ilédsﬁéﬁs@&% YSiforthELighlen] = 8
nM [N p-Tosyl - Pro-Lys p-nitroanilide] = Chynot rypsi n:

Chynot rypsi n aﬁot sodumgn (WESBS]RSSGBSBdlanl prive tcabud:qttoyl thyrdﬂsblyzeSuxtable

N- succi nyl - Al a- Al a- Pro- nitroanilide. Substrate .sqlution

br epar ed’ 25 atPIRHRE A ERETPIor A AL S F TR g KNP Re dS ST but 1 or

Fi nal ;dVMBO conggihindtd iim Wi afia Yoy sfeitie ﬁjd‘?@c}@&’{d@%r SiamRL rivPRidiigiese di | ut ed
into assay buffer to a concentrati'on of nM Final reagent concéntrations
wer e:  ( Chynot rggssed theincEblelphaiidcewtival mmposimmmmzaﬁmmxmrmnmmsm l'i de]
= 14 nM 0 3 SCP 2002 \{\0 99( 51 571 i~ PCT/ US99/ 074?1_8 ‘}9 Trypsi n: Tryp5| n
activity was a¥QRIOXf anxiliapsubsipaces,guchys Nrdhing 38sRtsNel) By 8‘5\/%[1 Ar g
p-nitroanilid S S ) j of 13
T (13 v ki e TR SRR o RS PR B 5 R . 3ok
Purified bovi mmltzegipm n was diluted into assay buffer to 5 a concentratl on

of 120.nM Final reagent concentra}tlons wer e: égsm =.4 nM
[ N- befz oyl - Phe- Val - FEGPTReRi IR YSHHAR § FAROFOmPaSse g'ﬂs tyE OSIE?’%?é’E%E?ée activity

was assessed aﬁ)rts{b?agt%mr a'dBlYm%t?athr’I‘E'eyez@foNdsééﬁ% %bﬁraﬁl BreSEraia,
p-nitroanilide. Substrate solutions were prepare a concentration of 19
mM (19 nmM Km =st88lizdv} anddyas.sByr dyampler sod&m@bnﬂdﬁt@k@@mmﬂ esadrs ofip-was

4.3% Purified h | eukocyte el astase was diluted into as uffer to a
concoentration AJY?@BWWC#?* amay Reagd a%B’f?é‘é‘?Yf"r“aqsl Wmf“m&é‘r“ S][‘EF"S’é‘toése] = 25

nM [ N-succi nyhsfdkfiaflsBmBsQsodRd; ngaggnttsrrgg%b{: §19 nM U oki nase:

Uroki nase activity was assesse t he ity to hydrol yze
N-CBZ-Val -@y-Arg p-nitroanilide. Substrate solutions were prepared at a



15 concentration of 100 mM ( 100 mM < Km =1.2mM in assay buffer. Final

DVBO concentration was 4.3% Purified human ki dney uroki nase was dil uted

into assay buffer to a concentration of 1.2 mM Final reagent 03 SEP 2002
concentrations were: [Uokinase] = 40 nM and N-CBZ-Val -dy-Arg

p-nitroanili ¢aegrs1590 MM The exenplified conpounds of the premsEnUs99/07420
invention had K, 's for 20 thronmbin between 20 nMand 12 pM The results

i ndi cate that the conpounds of the presedt invention are inhibitors of

prot eases, including thronbin. Having now fully described this invention,

it will be understood to those of ordi nary skill in the art that the sane

can be perforned w |vaI ent rari caondi ti oEs,

&RI n.a w de. and &} ‘? cif
formul ations, and ot A& YiF UiARE 8 ofjﬁ 'theé’fffséﬁﬂnﬁﬁn P& o Bre
I nvention or a %9@6@ yﬂl 'irﬁ?éé?%@chmaﬁéseﬂ%}%ead}@ed?i‘dhlo'r%tnh&?ﬂﬁ gf ted 03

herein areful orpor rence herein in their entire

~c~ 202 WD 99| ﬂﬁ@?ésen&@sx%&&gr&ss:oﬁlommmﬁsd afa throlnbud. boppraouldr, Hevpresgnt he
Formul a |: PCT/U899/07420 R3 R6 11 RI0 ~ NRbR~ RL RI n m/Nj X R2/N-L Rs
Y Re~ Ra 7 or HIVEBHQARravides@mpounds C‘@‘HB?%%@PF*@&H&“?S%%‘?R%BIO@S bave

th wh :
| AN Ri2O Rz 1 apr By et b WA St agllh (o inbimplsP RGP RN K 0P

t oget her with thembid m!gfherehy oeduce "batkgrounte duare catilaimethdicactioiyoa t hree

to seven nmenbered I‘Ié}% grtl onal | y contains an additional nitrogen or
oxygen atom aR#alRs Sinsaféﬁb‘iﬂ RF BYbYEKFagke B%?‘I‘dof%@dmo&%l’ﬂ WYhg bei ng

t ted
opt i onalsubst {1 & BRRHEPRoRIRNE Bl LS, ORRcRcRS el o e

15 group consi sémp@smxfnstﬁlthngﬁnsemyni\vmyn naeypmtgd toabé(abn)bst afsynmagoual kyl ,
cycl oal kyl, al keny " al kynyl , ary aral k het er oary

heterd8r (C. _-~) axlnR«gA eseclarpmemﬂwm&@ R WIR sélwrymrkppunwa%w@mkww kyl
cyano(Cz_, o) al dllg g;oxy(CZ_ o) al kyl, al koxy(CZ_, o) al kyl, al koxyal kyl ,
nonoal kyl am no ﬁé I'kyl and di al kyl arri no(CZ_ ,o)al kyl, carboxy,

al koxycar bonyl , car beEadingty, thoprasnt ialémioaydliso aichydes Bé&thedsafdsanoyba
sul fonyl, al kyl_sul_fon%aél al koxysul fonyl, and when said optional substituent
is present on an%gmggo e “SNRaSWW“a‘RC%“P%%%rﬁ‘@SWd 1d gdminigtering

cycl oal kyl, Xﬁl’n%?’% Jﬁg r :%(i:@'—accé}?%b% %&%8% !,th omposmon, or

het er ocycl oaI keny ary roups are
15 diagnostic composmon of the present invention and ) detectmg a thrombus in

a blood vessel.

The term "in vivo imaging" as used herein relates to methods of the
detection of a thrombus in a meal. as well as the monitoring of the size, location
and number of thrombi in a mammal, as well as dissolution or growth of the

20 thrombus.

In employing the compounds, compositions or diagnostic compositions
in vivo by this method, "administering" is accomplished parenterally, in either a
systemic or local targeted manner. Systemic administration is accomplished by
injecting the compounds, compositions by diagnostic compositions of the present

25 invention into a convenient and accessible vein or artery. This includes but is not
limited to administration by the ankecubutal vein. Local targeted administration
is accomplished by injecting the compounds, compositions or diagnostic
compositions of the present invention proximal in flow to a vein or artery
suspected to contain thrombi distal to the injection site. This includes but is not

30 limited to direct injection into the coronary arterial vasculature to image coronary



0 3 ~C~ 2002 WD 99/51571 PCT/ US99/ 07420 -81 optionally substituted W|th

C, _6 alkyl or hydroxy, or R = represents diaryl nethyl, *di heteroary[' EPMUU
di cycl oal kyl net hyl or (aryl)(heteroaryl)CH; - Z and Z i ndependent |y
represent a bond, a C,_6 al.kyl chain, a C3_6 al kenyl chain, or a C3_6

al kynyl chaiwo owbes7e one or. two nitrogen, oxygen, or sulfur atP6R@IS39/6m90 be
optionally contained within each chain, and the chains are optionally
substituted by one or nore groups sel ectéd from hal ogen, hydroxy, CN, C, _6
al kyl, C, _6 al koxy, C,.6 'alkoxy(C, _6)alkyl, C,_6 acyloxy, NR'R 4, NHCOR S,
NHSOZR' 6, CCR‘S CO2R S, CONR 3R‘ 4 and SO-NR'R 8; provided that when one

aralkyl, or noverBage esySuT GR i malS o BRERI: cornle VatuBb N R e

-other of R OlimBéphaal%hﬂbMag@dbepdsreﬁmaﬂomeb&ybfman@g kyl , aryl,
hydroxy(Cz_, o) al kyl , am no(Cz_, o) al kyl, mnonoal kyl ani no(CZ o)al kyl ,

di al kyl am no( CZ_, o)k jhe roanncaphisliyanksfia corppsidos of &mmssgntmwmuoog@n C . 6
| kyl, C3_, | oal |
K S SR “r%%cgwsswzs@@‘a% iR nd Seope R o giniflntng, ey ©

b C 6 |
ﬁ%rg%&z 6; g@% gi(dm%@ a_éo Yr‘é e%&?ﬁ?ﬂk&lCFnﬁﬁbﬁgwavm‘ﬁy@&ﬁ(ﬂg@e%hgy

- (C, _4) al kykvadhed (l@Zete)ra!Mb;Ichcipd mtcztfamlarmnal f@mﬂd@ﬂ algtertimertey the t r ogen

to whi ch t hey e tta hed, f o 0aCB~heteroc [

addi ti onal Iy ‘hﬁﬁﬁ?’ﬁé&‘PB‘&e{'ﬁQ’f”’ g § ‘E%/éh Hg’gbéﬁﬁently
sel ected f rOchxBSoﬂﬁ&UQoﬁﬁﬂﬁhgtthé‘@oﬂboﬁ%j bpmul&mﬁ&&&w ko rddRoactive

cycl oal kyl, C2.6" al kenyl al kynyl, C6_,0 ar o ar(C, .4)al kyl,

pyridyl, pyri dionf.C, Ah?mamly, canobmyl(u@n @mri@ng tl@: cdrrmbkmky afommigrl 25

C _ aIkI C 6 drox | koxy(CZ_6) al kyl
gand yand éwp%%%&}’)éa ¥%‘|‘ﬁ?‘f§ § i’tﬁe % 8 %:lgin be)takgn
toget her with the AigkrangRoMcaR Eﬁem%%aﬁeyoﬁh@c&hb e dnShosRioR 2

heterocyclic ring selected fromthe group consisting of N- norphol 1 no;
N- pi per azi nyl or dpgnmlcbmpsubgns uafcﬁeluithenmttheds%fpbspxtesm iniettiorGrilG a80 al kyl ,

C 6 hyar Oxyalpl%(nousFGmentlonex depend dnthé T(Xl e(ocf’ adrr?mxstl%{uon t%etype of mammNFP 2002
being treated, and the physical characteristics of the specific mammal under
15 treatment. These factors and their relationship to determining this dose are well
known to skilled practitioners in the medical diagnostic arts. In any regard, the
dose for in vivo imaging should be sufficient for detecting the presence of the
imaging agent at the site of a thrombus in question. Typically, radiologic imaging
will require that the dose provided by the diagnostic composition of the present
20 invention be about 5 to 20 uCi, preferably about 10 uCi. Magnetic resonance
imaging will require that the dose provided by the diagnostic composition be
about 0.001 to 5 mmole/kg, preferably about 0.005 to 0.5 mmole/kg of a
compound of Formula 7 complexed with paramagnetic atom. In either case, it is
known in the art that the actual dose will depend on the location of the thrombus.

The detecting of a thrombus by imaging is made possible by the presence

to
(W]

of radioactive or paramagnetic atoms localized at such thrombus.

The radioactive atoms associated with the compositions and diagnostic
compositions of the present invention are preferably imaged using a radiation
detection means capable of detecting gamma radiation. such as a gamma camera

30 or the like. Typically, radiation imaging cameras employ a conversion medium



WD 99/ 51571 PCT/ US99/ 07420 -82 al kyl sul fonyl, C6_, arylsulfonyl, QZ CS
al kyl carbonyl, norpholino or Cb.,o0 arylcarbonyl; Npyrrolyl; Npip Fi ENW
N-pyrrolidinyl; N-dihydropyridyl; Nindolyl; wherein any of said
het erocyclic rings can be.optionally C substituted;, R, R4, P@%ﬂ%?’lo'ﬁéo are
each indepgRpmity hydrogen, alkyl, cycloalkyl, 5 alkenyl, al'kynyl,
optionally substituted aryl, optionall %g substituted aral kyl, optionally
substituted heteroaryl, trifluoronethyl, hal ogen, hydroxyal kyl, cyano,
nitro, carboxam do, -CQZRX, -CHZORx or -ORx, or when present on adjacent
carbon atons, R3 and R~ may al so be taken together to form CH =CH CH
=CHor -(CHz)g-, where g is fr ta, iamacilRb arercdef ivhith as above;
10 RX i s hydidgesin t }k‘gb eB?rgE&g#é]glr%/?s%%g%g?%ﬁmgi d al kyl or cycloal kyl may
_optionally h&%(ﬁs 9&91&&1 WRbE itsn@irkinatthesbital stase)Ophotogjeyic detegtors. cR 9. or
; 9, |

a coval ent bon is hydrogen, C _6 Kyl . benzyl. . 't%d ,

hydr oxyal ky| arrénged iraarspatial <I‘Q¥¢Qt1°(EFE@1“tPﬁ5 ﬁ'@gek‘%}/% tﬁ%?ézm‘gfgﬁ% }aml !

di al kyl am no(CZ_a)al kyl .or. C2 1 -~ o stldkiékied Rn the chmebergad, al kyl ,
aral kyl, aryphot rBﬁ%ﬂrﬁ’s}’lﬁggn‘%ﬂﬁ%?Igg‘??hrmnoal kyl am noal kyl ,

di al kyl am nogllolaw:e aﬁ:ﬂﬁ@gxyal kyl , hydroxy, al koxy, aral koxy, aryl oxy,

het er oaryl oxy, or nono-  or di- alkylamn ,.grovi dedsihg an'&dii n8ider than
zero when R is hsmcpmmaanm»@;qm%asw%%ﬁwﬂ MACRPOSIHRPT O 1 oxy, or 20
nono- or di- al kyl.am no; , RS . : 8 3% bhaohetRPRBsIRAEd imdpyty ogen,

al kyl, aral kgpmpasippns %ﬁF@&V%QW%“%ﬁd%gﬁekw , a%onoa_tl kyl ami noal kyl |

di al kyl ami nogM@jbs rerfm@l BOXYA dpxlemsos sPongmigRicafield inkesd OAEPHE? to form
-(CHz)y , where S zero, 1 or 2, 25 while F%alnd ﬂdci) {s%&%“ﬂyﬁﬁé’ as
above; or R @Bﬁaﬁpirﬁt’@tdrak@he@t@g"éﬂ[h%Pat{eat?B? (hélfﬁ LS ere’t s zero,
or 1 to 8, while R8 and RO are def] : ymBUs 4% 8Nindg? drtke t aken

t ogdtbher to fREESENCY rm“,ag%ﬁ'é?ragowé !bggli?%,ﬁ\lzﬂﬁ?%ml?s and R are defined as

above, X 1S J the M rSAR @O Equilibritn S0YBISTS - 83
PCT] Usoa/ 074 FER 1 SégdHithe nitict 1 v

ydrogen, al kyl, aral kyl, aryl., .hydr
ami noal kyl , nonoal Ryd mmomm_zxpw)lwak%/ﬂ!usta@tmekwan# hBt%t%%,"g%a‘b%t’%r
carboxyal kyl; Ra, R' and R, are_in tl ydh odifikatlons flayndr oxy,
al koxy, aryl o3agd coam%ﬂ%&ﬁ&?,°féﬁ%8§?§%“g§ﬁ‘§é§9§§'xﬁﬂ h%ygéltgglg?n- CRR"; R" is
al kyl 11l otk of el ddhndisinenp paneesyd forRAIIPEROUFRFDa O R o
Rg O where Rd a e are independently hydrogen, C, 6 gl ﬁtéle’i vgg‘ﬁgn al kenyl
or ppenyl, R-obwotiytd e skille irghe prk gre, within e PEEHWSCSP Bheryl, Ry i s
hydrogen, C, 6 alkyl, Cz_6 al kenyl or phenyl, and R' is aralkyl or C, _6
alkyl; nis fromzero to 8 and mis fromzero to 4. 2. A conpound of claim
1, wherein the moiety -L-NR R~ is attached



to the benzene ring in the nqeta- position. 3. A conpound having the
structure of Formula la: 346 11 1 R~RRL~NRR-R\Y I nmNIla N~ R2/
\ Y~/\ XRa RB RO ORs R7 15 wherein: R represents a group: /Z\Rﬂé SEPQ003
SCP 2002 WO 99/51571 -84 Rz represents a group: PCT/US99/07420 or R and
Rz can be t awerpotsespt her with the nitrogen atomto which they PATEIRP0ZEhed
to forma three to seven nenbered ring, which optionally contains 5 an

addi tional nitrogen or oxygen atom and S4hi ch is optionally benzo- or
pyrido fused, said ring being saturated or partially unsaturated, and said
ring having one or two optional substituents on either a ring carbon or
nitrogen selected fromithe group cong ﬁtl n of hal ogen, hydroxy, acyl oxy,

al koxy, aryl oxy, alkyl, cycl oal kyl FREME al kynyl, aryl, aral kyl,
heteroaryl, heteroar(C, _4)al kyl, carboxyal kyI , 10 al koxycar bonyl al kyl ,

hydr oxyal koxyal kyl, cyano(Cz_, o)al kyl, hydroxy(CZ_, o)alkyl,

al koxy(Cz_, o) al kyl , al koxyal kyl, m)noa:ll kyl am no( CZ_, o) alchyH and

di al kyl am no(Cz_ o) H BEDM(?% @g allkoxycar bonyl , carloxamni do, fornyl,

al kanoyl , aroyl, a v EA OT%Kyﬂbaief(@Mgl , &R ul fonyl, and
when sai d opti onal stituent is pr on 3 ¢d,Ng CJ NR 3R 4; 15 R 2

represents hydrggem wcycl oal dy <o soal
het er ocycl oal kyl', C3. ~ heterocycl oal kenyl aryl, or q:(eroaryT Whl ch

groups are optionally substituted with C, _~ al kyI or gg‘ 2
represents diaryl net , diheteroaryl methyl. dicycl oal
(aryl) (heteroaryl)C and Z' independ represen bond, a C 6

al kyl chain, a C3_6 enyl 20 chain, or _6 al kyny rai n, where one or
two nitrogen, oxygen, | or sul fur atons may be opt| onal |y Eontained within
each chain, and t4 re option# bynone QI nore groups
sel ected from hal og n, hydroxy, CN, C, _ al koxy, 6

al koxy(C, _6) al kyl, . 6 ag{PHrapa neiR 3R 4, NHOBRF.SHF NHSOZR 6, COR S, CZR S,
CONR 3R ~, and S/ R a; Bbammper], terd en one (@ or RZis C3_8

al kyl , cycl oal kyl A C3Ag en C3 g |, aryl, , or
het eroaryl any” of V\hlcﬁ’M%a@ y bstPHut Ye oesmmser of R or

am no(Cz_, o) al kyl , nopoal Kyl am no(Cz. ,0)al kyl, di | am no(CZ_, o) al kyI or

Rz is other than hﬂar%genlg al kyl, aral ky8, aryl, hydrODSY(CZ o) al kyl ,
al
car boxyal kyI 2002 WO 991 51571

1
~

N—OH

pEAD, © SN NP N

PPh,, THF

aq. CH3NH2,

NH
cl o/\/\o/ 2

O MU HCLEOAC
M _NH,

o/\/\o/N\”/

21 *HC!



-85 PCT/ US99/ 07420 R'-R 6.represent hydrogen, C, _6 alkyl, C3_, cycloal kyl,
C2.6 al kenyl, Cz_6 alkynyl, Cb.,o0 aryl, mono- or di- h?droxy(CG o)aryl,
C6_,0 ar(C, _a) al kyl , pyri dyI ) pyri dyl (C _~)al kyl, carboxy(C, 6) al BWSEPQUU.F
al koxycar bonyl (C, _a) al kyl, «cyano(CZ_6) al kyl , hydr oxy(CZ_6)al k

al koxy( CZ_6ya dgysd157imono 5 (.C, . 4) al kyI am no(CZ_6) al kyl and CT’US99/0742°

di (C, .4)al kyl am no(CZ_6) al kyl ; or gd R 4 together with the nitrogen to
whi ch they are attached forma C3 ., Tocycloal kyl ring; or R6
additionally may represent trifluor orret hyl; R'" and R 8 are independently
selected fromthe group consisting of 10 hydrogen C _6 alkyl, C3_,

cycloal kyl. Cz_6 al kenyl.,, C2_6 al kypy kyz o aryl, , 0 ar(C _4)al kyl ,
pyridyl, pyridyl (C, _4)al kyl, car box‘sf gl kyl, C, 4 al koxycar bonyl

{C, .~)al kyl, cyano(CzZ_6)al kyl, hydr oxy(Cz_6) al kyI C, _4 al koxy(CzZ.6)al kyl,
and nmono(C, _4)al kyl am no(C2_6) al kyl and di (C,.a) aI kyl am no(Cz_6) al kyl , or

R' and R 8 can be taken together with the nitrogen atomto which they 1 ~
are attached to forma heterocydihhc ring sel eck fromthe group consisting
of N-norpholino; N BPHer aizi'cngﬂz.copti onal Iy substi tjut ed in the 4-position

with C, _6 alkyl, C_L6 hydr®My@h¥y| O<C5°, eemripr, , C_6
al kyl sul fonyl, C6 rylz'e'gﬂoﬁonyF _ 6 alkylcar bonyl ., 0
aryl carbonyl ; N pyr.e N pi peri g N-pyrrol jidi yI ,CSNOdlwhWropyrl dyl ;

N-indol yl; wher®in _any B?Bng%l d 20
C—substitut ed; R3, R4, RS and R6ga 2 » :
al kyl, cycl oal kyl, al kq;r,\yl al kynyl ,24optional | y sub;_a;r,tl tutyed aryl,
optionally substituted ar al kyl', optionally subgtituted tteroaryl
trifluoromethyl, &al agen, hydr oxyal kyl , nitro, garboxam do, - CQZRX,
-CHZORX or -ORx, orywhen present on _6aPhgpPat ons, R3 and R4 may
al so be taken together toforme 0 CH- gr -(CHZ)g-, where q is
from2 to 6, and 3l ! ydrogen, al kyl or
cycl oal kyl whergj optionally have one
or nore unsaturcé\tl ons; 3 SAP 2(102 WD 99I 5157 PSTHUSGOT0L42005 86 Y
q,ch‘sl@iing9

1

is-O, -NR 9-, or a cBval ent bond R 9 i sehydrogen, C, _6
al kyl , benzyl, p Eﬁyl ,Ph , 0 hydroxyal kyl, [Or"&m noal kyl, C, _4
nonoal kyl am no( )'a/l kyI C, N di alkyl am no(Cz g) al kyl or C o]

car boxyal kyl; 5 & i® hydro en kyl , aralNgyt, aryl, hydr oxyaI kyl ,

am noal kyl , nonoalXyl am noal mahkylanlnoalkyl, carboxyalkyl, hydr oxy,
al koxy, aral koxy, _aryl oxy, hererUaTyTUXy e wono- or di- al kyl am no,

provi ded that n her than zé™6 when R hydroxy, al Koxy wgi.al koxy,
aryl oxy, heteroa OXY,~QI_Aapodr:or . di - cal kyta Wﬁg and R are

i ndependent |y hydrogen 28l kyl ;7 aral kyl, aryl, hdeBxyaIkyI noal kyl ,
nonoal kyl am noal kyl , dlalkylanlnoalkyl or r yalj%hruom and Rg are

t aken together to fo@kﬁ#ﬁyuenmm . isjzero, 1 |{GROH2,
BOP, TEA, CH,Cl,
o]

Et,NCH,-polystyrene
2 2 /\/\ /n NHBoc
ct o o Y

NBoc

NHBoc
cl o/\/\o/N\n/

31 NBoc
‘TFA CH,Cl,
o/\/\o/NY
TFA



while RO and R are defined_as above; or R and R are taken together to
form15 -(CHZ)~ , where t 'is zero, or 1 to 8, while Rg and RO are defji §ER200?
as above; or R8 and RO are taken together to form-(CH)~ , where r is 2-8,
while R and R are defined as above; X is oxygen or NHL R' is hX]dro en,

al kyl , aral W@ 99963 , hydroxyal kyl , ami noal kyl, 20 PCTAISS9/G1420
nonoal kyl am no(Cz_, ) al kyl, di al kyl am n%GCZ_, )al kyl or carboxyal kyl; Ra, Rb
and R are independently hydrogen, alkyl" hydroxy, al koxy, aryl oxy,

ar al koxy, al koxycar bonyl oxy, al koxycarbonyl, benzyl oxycarbonyl, cyano or
-COZR' "; R " is alkyl, trichloroethyl, cycloal kyl, phenyl, benzyl, O O Rh
25 ~ ~Oor ORO ORdId~Re: 0 3 ~ E PEép(B?z yp199/51571 PCT/ LTS99/ 07420 _87_
where Rd and Re are independently hy roggn, C, .6 alkyl, Cz_6 al kenyl or

-phenyl, Rf is hydr 0chfore-5-A-K)d N- BB Wby PfaniR6Ebonyf8P 1S hydrogen,
C _6alkyl, C_6 a@%xyﬁ%@ég%%o nﬂggn%ﬁg%%hlow eg%];‘gwa! Kyl; nis

fromzero to 8 and"mis oun claim 3,
wherein RZ represents a group /~~R~z where Z' is C3.6 al kenyl or C, .6

al kyl; and R' is hydrogen, C3 , heterocycloal kyl, aryl, or hetergaryl. 10
5. A conpound of cFamppund prepgisAppearing iy Eyamplagd 1)) fefer Ryqompomads | | or
pentyl. 6. A ] { : J ' £ontai ns an oxygen group

W t hi'}h t he chﬁ&ﬁg{;’@%ﬁ%g%%h%éa %‘ﬁgﬁ% A%dvdr:ierei n Z' contains an oxygen
group 1 Swithin the chain, and said chain is substituted by a group

sel ected from hydroxy, C, _6 al koxy, NHSOZR 6, COzR S, CONR 3R 4, or
SOzZNR'R 8. 8. A conpound o aimig wherein R 2 is pyrrolidine,

nmor phol i ne, phenyl substi d by COZR S, oxadi azol e substituted by
hydroxy, triazole, or tett ituted by C, _6 alkyl. 20 9. A conpound

of claim3, wherein R repr : oup /Z~R12 0 3 ~EP 2002 WO 99151571
_88_ I~ N N NH
Hzc/\/ o/\/\o/N\“/ 2
o NH

a.) 1,3-Dichloro-5-(tert-butyldimethylsilyloxy) benzene (13)

To a solution of CH,Cl, (60 mL) and 3,5-dichlorophenol (5.0 g, 30 mmol)
was added rert-butyldimethylsilyl chloride (5.54 g, 36 mmol), N,N-
10 diisopropylethylamine (8.0 mL, 46 mmol) and a catalytic amount of 4-
dimethylaminopyridine. The initially exothermic solution was stirred at ambient
temperature for 6 h then diluted with CH,Cl, (40 mL). The mixture was washed
consecutively with 10% aqueous HC] (50 mL). saturated aqueous NaHCO, (50
mL), and brine (50 mL). The organic phase was dried over anhydrous MgSQO,,
15 filtered and concentrated in vacuo to provide 13 as a pale yellow liquid (8.8 g,
100%). 'H NMR (300 MHz, CDC1,) d 6.98 (s, 1H), 6.72 (s, 2H), 0.98 (s, 9H),

0.22 (s, 6H)."



PCTI LTS99/ 07420 Z is a bond or C,.6 alkyl group, and R z is hydrogen, C3_,
cycl oal kyl, aryl, or heteroaryl 10. A conmpound of cl am 3, wherein & ¢
represents a bond and R'- is C3_, cycloal kyl or phenyl optionally 3 SEP 2002
substituted with C _6 alkyl jor hydroxy; 5 diarylmethyl or

di cycl oal kyl s bydisTill. A corrpound of claim 10, wherein R z i sPCyUS®BII| |
cycl opentyl, cycl ohexyl, diphenyl nethyl or dicycl ohexylnmethyl. 12. A
conmpound of claim 3, mherein Z represent®d-a C,.4 alkyl group, and R~ is
hydr ogen, cycloal kyl or heteroaryl. 10 13. A conpound of claim 3, wherein

R3 is hydrogen, C, _3 alkyl, halogen, or C, _Z al koxy. 14. A conpound of

O e e el B RS T 3 o e

or- a coval ent bond. 16. A conpound of claim3, wherein R 8 is hydrogen,
C .6 alkyl or C3.6 cycloalkyl. 17. A conpound of claim3, wherein R' is
hydrogen or C, _6 aIRq/IRieWg”(Okbmanum RD.cBales S F;.; Midnadli AMR; Bulg, R9 and

oo arot | "CREI OS] S iyl e P BB Ssa0E W

99751571 PCT/ 800 $hL gsomg%épfl Cchoai ; f.el Ry, RO
and R are mggg'gn}gjent%n ﬁy%(?-ogﬂ met hyl, et ﬁyq mﬁé‘%& \mﬁ bllj{hﬁﬁthebenz |,

phenyl £t hyl , 2kfedctiomayixtury Iwasasnlmyed rfox 20 rmmydt arﬂblhmctenwtmﬂrylthere was an
2-car boxyrret hyl , 3car hoxye h and 4-c ﬂggxy ropyl . A _conpound of
claim 3, wher ep¥ptiermzghse et%ﬂ?é‘l’?”i“o Ked wighip o} Fﬁm(%&‘&)}&? reasheny s 2.

21.. A conpou ngllﬁgregxlfgl:&/&gﬁ tovﬁbe’r(?\k/ﬂh icg 'Bgt fHr§ s %K%&&?&gﬁ@ﬁr )6&1%3]c orm

(CHz)~ and r nmpound of clarm wherei h
conpound of cl ahsd@ledthe7&P@. R@th&bodnﬂadﬂ“onanmturadmsmddwcm gay dor@gen,

hydroxy, C,_6 alk C, .6 al koxy ano,or - in each
i nstance, is s@l”é)c(&héﬁeaFrtT‘Hh’?‘P‘HB’ed\‘aéﬂ‘é”BS‘?ﬁé’iaﬂh’?@t‘?ﬁlpfﬁat"éc Q}ey@ipluted with

trichkgroethyl 2 I d of
ol ai m 95, “wnor $15TRE TE QRARHAECRTTCNCRAN 00 i, TrPRIREHT
group consi sti plgpsafuahgcdfaogdrwntrrmhmdcetaat(hgﬂ) mLpr dihg Icombadwtdygamdwhﬂses(y,
nmet hoxy, et hoxy, cyano - .2~

conpound of cl ¥eraveast e%ﬁ’éh‘ E’i“ﬁe Fié‘ed R}Seré’ﬁhy@f’u%mS&cﬁltﬂ%?%‘@ﬁlcelﬁ@‘% A
Cplrrp_ound of cl f’» \%) é .~Wr%gtggn§§ollmaéﬁgr}&all%e9 t’r&ﬁi%p&gﬁiimtcltg prog%%4 , Where

R " is one of
as fluffy white needles (19.3 g, 64%). '"H NMR (300 MHz, CDC1,) 8 7.70 (s,
15 1H), 7.43 (s, 1H), 7.08 (s, 1H), 0.99 (s, 9H), 0.23 (s, 6H). IR (KBr) 2957, 1697,

1578, 1434, 1297, 1266, 1115, 990, 871 cm™.

c.) [3-chloro-5-(tert-butyldimethylsilyloxy)phenyl]-N-cyclopentyl-N-prop-2-
enylcarboxamide (15)

To a solution of CH,Cl, (250 mL) and acid 14 (17.5 g, 60 mmol) was

20 added triethylamine (33.8 mL, 0.24 mol) and bis(2-oxo0-3-
oxazolidinyl)phosphinic chloride (17.0 g, 66 mmol). The resulting mixture was

stirred for S'Imin, then N-allylcyclopentylamine (9.8 mL, 66 mmol) was added.

The mixture was stirred for 1 h then filtered. The filtrate was washed with 10%

aqueous HCl (100 mL), saturated aqueous NaHCO, (100 mL) and brine (100

19
wn

mL). The organic layer was dried over anhydrous MgSO, and concentrated in
vacuo. The crude product was purified by chromatography on silica gel to
provide compound 15 as a colorless oil (23.5 g, 97%). 'H NMR (300 MHz,
CDCl1,) 8 6.95 (s, 1H), 6.84 (s, 1H), 6.71 (s, 1H), 5.93 (bs, 1H), 5.16 (d, 2H),



WD 991 51571 -90 O ~O O Rd~ a PCTI US99107420 O Rh or Rg O where Rd, Re ,

Rf, Ro and R' are as defined in claim3. 27. A corrpound of claim3, @FeiEr 0
Rd, Re and Rs are each hydrogen, Rf is nethyl, and R' is benzyl or
tert-butyl. 5 28. A conpound of claim 3, whereln nis zero, 1 or 2. 29. A
conpound oky@bas18YI3, wher e| n mis zero, 1, 2 or 3. 30. A conPOtib87420 ai m
3, wherein R and R - are taken together vmth the nitrogen to which they

are attached to forma C3_, heterocyct¥al kyl or C, _, heterocycl oal kenyl
group, optionally benzo 10 fused and optionally including an oxygen atom or
an additional nitrogen atom and which may be optionally substituted by

C, _6 al kyl, C | K

(C6_, g) a)r/(C égggﬁ)iéﬁ) %41 g(@%?‘) %d%ymfog%yb@%@?%ﬂ&@ ogen or
NR 3R 4; R 3ca'1&£i & é WS@GFB@MXM#W ¥2and: hy4lrogen, C _6 al kyl,

cycl oal kyl, 15 26‘1 Benyl, Cz.b alkynyl, Cs io aryl, Cb_, 0 ar(C 4)a| kyl ,

pyridyl, pyrldyI(C 4) al kyI car boxy(C, 6) al kyl , C,

2: tggf?:rzﬁgyél) kyl ﬁ‘%@ﬁdy‘l" é’ﬁ@y"d‘WBé‘i’fY”ﬁ’ﬁ%ﬁ’f#no( '@%;Zﬂp%lr}’g%’fmff 3 and R 4

together with t helk trogen to which they are attached form 20 a C3_,
heterocycl oal kyl ring; R3 is hydrogen, C,_3 alkyl, halogen or C,_Z al koxy;
R4, RS and R6 are hydrogen or hal ogen; 0 3 SLr Z002 WD 99/51571 -91 Y is
- O ; 5PCT/ US99/ 07426a@61utna1oﬁumhﬁunéli(2§a&m Senanoﬁ)amyt&tralgseinofu&niaoml kyl ,

hydroxy, C, _~ al kox phengxy, | Kyl xycar bonyl , benzyl gxycar bonyI
cyano, Rf O md)® chda?tr@uwleﬂm@n ﬂ Nl%@ﬁf{}y romrh% %

< one. of " hy Bt Bluon il SR YRR Ine of fo e F WAl fund it

hydr oxyal kyl go;ﬁainmgalm%l aqhdoyk HCIha 6L dndrethyl muam(:mz) rBl).)aI ’Rl;d l,ayers
di (C, 4)a|ky|amno(CZ e) al kyl or Cz , carboxakL and R
are i ndepend®§fq SFPHAE &Pdfﬁl%"r%'ﬁ%‘l’f ayer was gxiggAted wit ed‘é’éi“t?&??@%ﬂ”or cz_,

hydr xyal kyl ; & o] reyis
zer o8 1 or ThQ gn%ghg'eggw %@%l neg&ggﬁta O\I/Jee m?o ’ancf:d gre t aken
together to mlsym@ﬁlﬂzgso anthvoheeritrated iz edanp. The &.:udapmduatwamiuhﬁeﬂ?by and RO
are defined as above; or Rg _and R9 are taken together to form-(CHz)~ ,
where 15 r i shpmagographyjon Sikich @eRio ield mhenak 16 (bt nd¥ohs' HHBYR; (300

MHz, CDC1,) 6 8.73 (bs, 1H), 6.82 (s, 2H), 6.76 (s, 1H), 5.95 (bs, 1H), 5.16-5.23
(m, 2H), 3.7-4.15 (m, 3H), 1.45-2.0 (m, 8H). IR (NaCl) 3177, 2956, 1590, 1433,
15 1373, 1289.935 cm™.

e) [3-chloro-5-(3-hydroxypropoxy)phenyl]-N-cyclopentyl-N-prop-2-enyl!
carboxamide (17)

To a solution of tetrahydrofuran (100 mL), 1,3-propanediol (1.6 mL, 30

mmol) and phenol 16 (43 g, 15 mmol) at 0°C. was added diethyl

20 azodicarboxylate (DEAD, 3.6 mL, 23 mmol) dropwise over 10 min. The solution

was warmed te ambient temperature and stirred for 16 h, prior to concentration

in vacuo. The oil was partially purified by chromatography on silica gel to

provide alcohol 17 (3.9 g) contaminated with Mitsunobu by-products. This

material was used directly in subsequent experiments. 'H NMR (300 MHz,

CDCl,) 6 6.93 (s, 2H), 6.8 (s, 1H), 5.9 (bs. 1H), 5.18 (d, 2H), 4.4-3.8 (m, 7H),

2.05 (m, 2H), 1.4-1.9 (m, 10H). Mass spectrum (Cl) calcd. for C;;H,,NO,Cl: 338
(M+H). Found: 338.

8]
wn



nis fromzeroto 4, and mis fromzero to 4. 31. A conpound of claim 3,
wherein R is C3_~ cycloalkyl or C3_, cycloal kenyl, &rther of which 3
optional Iy substituted by C .6 alkyl, hydroxy, C _a al koxy, hal ogenﬂ SEP 2002
carboxylic acid, a C .4 20 carboxylic acid ester group, or NR 3R 4, and Rz
is C3 6 al kemydo/sisH C3_6 al'kynyl , elther of which~is opti onaIﬂC)T"ést?B@F‘PPut ed
by C,_6 alkyl, hydroxy, C, 4 al koxy ogen, car boxylic acid, a C, _4
carboxylic acid ester group, or NR 3R‘ R 3 and R4 i ndependent |y

r epr esent hydrogen C _6alkyl, C3_~ cycl oal kyl, C2_6 al kenyl, C2_6

al kynyl , , C6_, ar(C, 4) al kyl, pyridyl, pyr| dyl (C, ~) al kyl, 2~

carboxy(C _6) aI ky kyI 0
3 SCr z002 V\!g) 99/ 5‘?5‘?C (fgﬂ% %};:8 ?“%”'H‘% )gé %&3 gﬁl’q’w’%’@w

-al koxy(Cz_6) al kyl , 'i' (Cz.b)alkyl; or R3 and R 4
together with the nltrogen to V\/mch they are attached forma C3 =

het erocycl oal kyl ring; 5 R3 is glz‘dro al kyl, hal ogen or

al koxy: R~, RS andARBixiwre ohyairoh -8 lﬁa%g@ﬁol)merrghyctnofurﬂailQQUn&md R are
h f
coch e of LR BB oA b e RSB L5,

~O-O N or Oaykiptet R 0IGfhenan., ToRhdixtuRt WY adde8APEADY(3.4 agg-dout yl or
t-butyl, and where Rf is hydrogen or. C,_6 alkyl; R' is one of hydrogen,

C,_6 al kyl, asmolxdropwis) alhieyeactios. mlxavwas then, allwwddszy*earwp angtgent

| kyl $ La | kyl
I L e
C,_6 al kyl Ravor dpHiK t ak

Coget her  to ?%t“mﬁe%{)y A Pl . *’;’“&"f%%&@ﬂ‘&%‘%& o

defined as abditgun Ry-paodicR.  aFlis tmiterial oget besd disedtlyr mn -spbs€gpent, where t

is z or 1, 2.or o and RO
are f(gken togé@‘tpﬁﬂfn Pg Wgﬁ&w %@ 6d£ %’9?3( 2§$ y?-”'\ﬁ% 'R and R
are defined It f y4 t 3 ~
C P 2002 WO 825171)%1*16%9#?({7}!) 8.38 (@5 95 (s, 4H), 35‘?@{8 QH) 490022 3t 44 p

(m, 4H), 2.20-2.28 (m, 2H), 1.4-1.9 (m, 1H). Mass spectrum (CI) calcd. for

C,6HyN,0,Cl: 483 (M+H). Found: 483.

g) {5-[3-(aminooxy)propoxy]-3-chlorophenyl}-N-cyclopentyl-N-prop-2-
15 enyl carboxamide (19)

To a solution of ethanol (50 mL) and phthalimide 18 (1.8 g, 3.7 mmol)
was added 40% aqueous methylamine (25 mL). The reaction mixture was stirred
at ambient temperature for 16 h. The reaction mixture was concentrated in vacuo
and then chromatographed on silica gel to provide hydroxylamine 19 (0.5 g; 15%

20 from 16). 'H NMR (300 MHz, CDC1,)  6.92 (s, 2H). 6.79 (s, 1H), 5.92 (bs,
1H), 5.40 (s, 2H), 5.17 (m, 2H), 4.04 (t, 2H), 3.88-4.03 (m, 3H), 3.82 (t, 2H),
2.01-2.12 (m, 2H), 1.4-1.9 (m, 8H).

h.) [3-{5-Chloro-3-(N-cyclopentyl-N-[prop-2-enyl]aminocarbonyl)phenoxy}
propoxyaminofcarboxamidine (20)

89
n

To a solution of amine 19 (1.4 g, 4 mmol) in N, N-dimethyiformamide (20
mL) was added 1H-pyrazole-1-carboxamidine hydrochloride (0.61 g, 4 mmol).



PCT/ US99/ 07420 32. A conpound of claim3, wherein R is C, _,

het er ocycl oal kyl (C, _6)al kyl, C3_, heterocycl oal kenyl (C:_6)al kyl, 03 SEP 2002
het eroaryl (C, _6)al kyl, C3_, heterocycl oal kyl (C3_6) al kenyl , C3_,

het er ocycl oal kenyl (C3_6) al kenyl, heteroaryl (C3_6)al kenyl, C3

het er ocycl owkea/918€8_E) al kynyl | CS_, het er ocycl oal kenyl (C _6)a T‘R’VH§?9/07420

het eroaryl (C3_6) al kynyl , dI(CS o aryl)(C, .3)al kyl, d|(C3 8

cycl oal kyl) (C, _3)al kyl or di (C3_8 cycl B F'kenyl)(C, _;)alkyl, any of which

is optionally substituted by C, _6 alkyl, hydroxy, C _a al koxy, hal ogen,
carboxylic acid, a C .a carboxylic acid ester group, or I~1R 3R 4; 10 R

and R 4 '”depfge, 2B oh h RIE B0k AR coftcertrafld e and %ﬁ{&aﬂ)kvh C_6

al kenyl, Cz_6

_pyridyl (C,_4) a{rlsfxﬁhnogf@hmmsﬂﬁa gSDto@kdw.ﬂe 202(0 94 gl Kr%ysw b@ﬂ(yﬁs(cm _~)al kyl,
cyano(CZ_6) al kyl , hydroxy(Cz_6)al kyl, C, _~ al koxy(C2.6)al kyl, nono- and
di (C, _4)al kyl am no(Cz 6) al kyl ; 15 or R 3 and R 4 together vmth the nitrogen

':1 gd\rM;b g 2 t hey ?‘}5?}11?90- 0 I-li'-z; -Oﬁéﬁjlp XJa dgézﬁ%g{zenwg rogen or
hal ogen; Y is - 6"1‘%{""’ dipe, % higride ydr ogen, C,.~ al kyl,
hydr oxy, C, _a al koxy phenoxy C 4 al kyl oxycar bonyl, benzyl oxycarbonyl,

cyano, RE O ~O-ORh OOor COOOwhere R' is benzyl nmet hyl , ethyl,

i soprdpyl, sec- but b aeoelutiohefia@l(0. G@nHSMmoléaﬁd ethsl &wmcdgémlo)rws addedl kyl ;
OSSCPZOO%PIV%%QQI '1%571 PCT/4US /8{ o) is one of hydrogen, C, .6
alkyl, O6_ o0 & R Feciags (4 Bl \he esiltige g e gmeciiraied

ani noal kyl, mé()zalokxﬁ@tmd}a@&:&uﬁ)emekyé pro@icfe%t rgax‘ha'n @(sj I;]B) al kyl

or Cz.,o0 car boxy kyl; R, are independently one of “hydrogen,
C, 6 al kyl , CXS%Q)aﬁa whrtbamaﬂioy!s scmd CHNMmg/admdsdth EidCh)dﬁﬂR‘?(arid{)RB are

Laken oge Qﬁéaé? SFDRb A8 T, SIS Mol SaBgco s Gl sBieeD “uner o ¢

is zgpo, or 9§ -40f ﬁoﬂwlli@Nﬁﬁz@o‘iﬁ@m @'elfslsroe%@% mqulz%r 788 and R9

are taken toget oform (CHz vwhere r’ i's 2, 3, or 4, whrl eR‘ and R
are defi ned aseamma 2817 26.0i $R{KB3366G 133, 295 land70n1638§ 146M KE52065D 4. 33.

A conpound havi ng_the Fornu lla: Rte N NRORG O NRa
or a solvate, C‘IﬁgdP’&"\SéSP%HHF%@E@??%Q’I(bec@e(Bi(QbSQSiM*t"bo%%‘Pedﬁ%- t her eof ,
wherein: 15 R A represents a group: A /Z\R12A wherein Z" represents a bond
or C,_6 alkyl; and R zA represents hydrogen, C3_~ cycloal kyl, C, 6 al koxy,
aryl optional I y substituted by hal ommpz@goxy, het er oaryl , di phenyl net hyl
or dicycl ohexyl net hyl ;

[3-{5-Chloro-3-(4-

15 benzylpiperidinylcarbonyl)phenoxy}propoxyaminojcarboxamidine
trifluoroacetate (32)

cl
Q/DN\H@\O A~ /'{}\[(NH,_
o NH

a.) Benzyl 3-chloro-5-(tert-butyldimethylsilyloxy) benzoate (24)

To a mixture of the acid 14 (3.80 g, 13.3 mmol) and oxaly] chloride (5.8
20 mL, 66 mmol) in methylene chloride (60 mL) was added ca. 0.05 mL of N,N-
dimethylformamide as a catalyst. After stirring 1 hr at ambient temperature, the

reaction was evaporated in vacuo, diluted with methylene chloride. and reacted



0 3 SAP 2002 WD 99/51571 -95 RZ" represents a group: / ~~R-zs

PCTI US99/ 07420 wherein ZB represents C3_6 al kenyl or™>C, 6 al kyl ophljogg{j)gm
substituted by COzR S or CCR S; R 2B represents hydrogen, G, I
mono- or di- C, _, 5 alkylamno, phenyl substituted by COZR'§ %g %zole
substi t ut edV<b99/515ﬁ§/dr oxy gf*oup, or an unsubstituted C-1inked F&fa7YH20
group; and RS is C _3 alkyl or mono or,di-hydroxyphenyl; or R” and Rz"
can be taken together with the nltrogeﬁ atomto which they are attached to
forma three to seven nenbered ring, which optionally contains 10 an

addi tional nitrogen or oxygen atom and which is optionally benzo- or

pyrido fused,,,fRithz lyl asom'(ms%ﬁ,t 48 3t oDl anB - (N, Al divh AR HAD %@nd sai d

ring having one or tional sSubstituents on 'either a r|ng car on or
_nitrogen sel edtéfdg. ferQerhioB gk frertioranes 1 Ghiisrag) ambidma kengparatubg; dincosotutiacy| oxy,

E'eg er oar ? |rky' ﬁé%s%@%?% ey’ithgz Q{q%?q}u;if@?oﬁ%ﬁ@ﬁ@*@%ﬁ@%ﬁ%m Bor e fy1
ydroxyal Koxy @, @%’Eﬁﬁ; iftered© rate WAL ey %vr& ?‘1 b a1 %wmg a

al koxy(Cz_,0)a ky] Tonoal kyl'am no
di al kyl am no(@mntltam)'aylleydqu gohdcbbeH NMR&@WIHIDGECE)(E&? bé)@aﬂﬂ{db— 1fSor nyl ,

ooy oo el SR, TR ey S ST oY Rl 3

R 3and R 4 independently represent hydrogen, C, _6 al kyl, C3., cycloal kyl,
C2_6 al kenyl, C~_6 alkynyl, C6_, o aryl, hydroxy(C6_, o) aryl, C6_, o ar(C,

_4)al kyl pyrb,dyl Berwyl.ﬂ-yh(oﬁb-sdl)}d}‘dmybenmtmxy( C, _6)-alkyl, C _4
al koxycar bonyl (C, _4)al kyl, cyano(Cz_6)alL~cyl, hydroxy(Cz. b) alkyl, C .4
al koxy(Cz_6) al kyl, nono- (C _4)al kyl am no(CZ_ 6) al kyl, or di-

(C,_4)al kyl am ”0(%43%@' % longﬁggibugﬁaﬁ%nﬁrﬁphgﬁg%ip? Mtg&%&ﬁlﬁﬁ ¥ rogen to

whi ch they are attac orma eterocyclo epresents

C~_3 al kyl ormhaRégemmoR'Was ajuedsentat bepdylogeer, 24065.00 gan 8 G-mijol plthey| or
C, .4 alkyl; 0 3 SEP 2002 WO 99/51571 -96 X is oxygen or NH; Ra, Rb and
R al® hydrogeactioniimed L0 minutesahampiept (PRPEANE N GISURTNES 7 v A R¢ompound

of claim 33, whgL g}d?lué’\wéf«;&%&f%%”i& rﬁﬂﬁfﬂem@c fRouAd <8 ut%h%&gx W{“er ein:

R~ represents a ¢grou eln represen C _6
al kyl ; and R didfte aqueoeskaiSOh\ied gesr NSO/ and filteret k The efapobaaéd(ﬁbmaxe aryl
opti onal |y substituted by hal o?en or hydrox or 10 heteroaryl;

was then washed repeatedly with hexanes and dried in vacuo giving product 25

as a gold oil (3.40 g, 98%). '"HNMR (300 MHz, CDCI;) & 7.35 (m, 7H), 7.1 (4,

15 1H, J=2.1 Hz), 5.28 (s, 2H).
c.) Benzyl 3-chloro-5-(3-hydroxypropoxy)benzoate (26)

To a solution of phenol 25 (8.80 g, 33.0 mmol) and 3-bromo-1-propanol

(2.9mL, 33 mmol) in acetonitrile (300 mL) was added solid cesium carbonate (12

g, 37 mmol). After stirring 16 hrs at 50 °C, more 3-bromo-1-propanol (3.3 mmol)

20 and cesium carbonate (3.3 mmol) were added and the reaction stirred another 2
hrs. After adciing more 3-bromo-1-propano!l and cesium carbonate (3.3 mmol

each) and sodium iodide (3.3 mmol), the reaction was stirred 30 minutes at 65 °C,

then cooled and filtered. The filtrate was evaporated in vacuo, the residue

dissolved in ethy| acetate, washed with water, and the organic layer dried over

19
(o]

Na,SO, and filtered. The evaporated filtrate then gave product 26 (5.96 g. 56%).
'"H NMR (300 MHz, CDCl,)  7.63 (t, 1H, J = 1.5 Hz), 7.48 (dd. 1H, ] = 2.4 Hz.



RZA represents a group: B/ Z~R12B wherein ZB represents C3_6 al kenyl or
C _6 alkyl optionally subsjituted by COZR' S or COR S;~R 2B repres&ﬁtS{P 2002
hydrogen, C, 6 al koxy, or hpno- or di- C _3 15 alkylamno; and RSis C _3
al kyl or mono- or di-hydroxyphenyl; or R~ and RZ* are taken together with
the ni trogeesesisthi ch they are attached to forma C,_, het erPG'cT\f&%QW?/I or
C3_, heterocycl oal kenyl group, optional 4y benzo fused and optionally

i ncl udi ng an oxygen atom or an addi ti o] nitrogen atom and which may be
optionally substituted by C .6 al kyl, hydroxy, 20 C,_~ alkoxy, C2_6

al koxycar bonyl , fornyl, , 0) ar(C _4)al kyl, , 0 aryI pyridyl,

hyd C _4)al I R
ydr oxy(C, _4) al 0%%%@@@ 29880 k@&ﬁ%? 5§ R Eom, )

|ndependently repr esent ~ cy c

al kenyl, C~_6 620 Ky)yl85 (C&H,d =a6yDIHL)h2166 me(t@&ﬂo) ar6y0 Hz6_, 0 ar(C, .~)al kyl,
“pyridyl, pyridyl (C, _4)al kyl, carboxy(C, _6)-alkyl, C _4
al koxycar bonyl (C, _4) al kyl, 25 cyano( C-~. 6) al kyl, hydroxy(CZ 6)al kyl, C, _4

(G 8 syt a o s {5 I S35 b by 5 clrongyzone

PCT~' US99/ 0?7420 o 3 and R 4 together with the nitrogen to which they are
attached forma C3_, heterocycl oal kyl ring; R3" represents C,_3 al kyl or
hal ogen; X is -0 R'Mis C,_4) alkyl or C 4 alkyl;
Ra, and R~ ar e%i}ﬂ?%’e@fal%ﬂm1&6?%9ﬁ& 56 n;qn@‘é W‘Bhioséh’é}ie&ﬁég wher ei n

R3” is nethyl n e o [ 38. A
corrp:)und Ofé’ga%oﬁ%olgﬁ?%‘gxﬁ‘f}y‘ér%p%%l ﬁidge?% lyﬁ(’%g RglE) ﬁ&ﬁ’ﬁan
N-[ pr op- 2- enyl g6l y 0aa tos18y td 0h@%&t}wmwwnﬁhléiﬁil%Kﬁﬁérﬁbfbﬂate
hydrochl oride. 39. A conpound of claim33. which is one of [3-{

5-chl or o- 3- (K é@/nﬂ@%l\ﬁmOINAfxﬁﬁrdﬁamﬂw@Ia}!ﬁmrﬁm%mm 3nd stirring 16 hrs,

h
F3e ?gxﬁf(r)(r)gc}?yr?ép %glﬁﬁgé‘,%gﬁ?"kﬂ r‘i@’/ Y%Cé'?é%%\“)‘{g ec'i gy éhromatography on silica

phengxy} pr opeé%m/m}lypéc%x@m 1KHxa8es) rgl\ﬂﬁglﬁfda%@@i‘ﬁtﬁl 8 b36d%). '"H NMR
5-chl or o- 3- (N, N bi s[ 2= met hoxyet hyl ] am nocar bon

phenoxy} pr 0p63@ﬂd¥ﬂhoﬁ8&ib@x7a (:ddn% t } ¥ 5160z, @abézgaﬂeb @d,3H, )= 5.6 Hz,

5-chl oro- 3- (M t K C ny. en } 20
or opoxyari noPdaTHol St He EAFY by oaef b TE: B T A GRS
5-chl or 0~3- (ht1RtE Y, JNis'iﬂl%yrs stnmmldlqmppqwmpmbmg (t,2H,1=6.1
phenoxy} pr opoxyani noj car boxam di he trifl uoroacetate; [3-{

5- chl or o- 3- ( Kzt hy3 (renfes,- 23, diiglig)hy | | ami nocar bonyl )

phenoxy} pr opoxyam no] car boxam di ne trifluoroacetate; 25 ethyl

2- [ 5-{3- (am di noam nooxy) pr opoxy} - 3- chl or ophenyl ] - N-{2

pyriidyl met hylham nReRpM00/R ki 8531 Fropbiy L 1OA BPEERE fe (28)

To a solution of phthalimide 27 (1.00 g, 2.15 mmol) in tetrahydrofuran
(20 mL) was added a 40% aqueous solution of methylamine (0.148 mL, 1.72
mmol). After stirring 25 minutes at 0 °C, the reaction was evaporated in vacuo,
the residue partitioned between methylene chloride and water, and the organic
20 laver dried over Na,SO, and filtered. The evaporated filtrate was then purified
by chromatography on silica gel (40% ethyl acetate in hexanes) giving product 28
(0.576 g, 80%). '"HNMR (300 MHz, CDCl,) 8 7.62 (t, IH.J = 1.6 Hz), 7.48 (dd,
1H.J=2.4Hz, 1.4 Hz), 7.45-7.32 (m, 5H), 7.08 (t, 1H, I =2.1 Hz), 5.35 (s, 2H),
4.07 (t,2H, J = 6.3 Hz), 3.82 (t, 2H, J = 6.3 Hz), 2.07 (pentet, 2H. ] = 6.3 Hz).



0 3 SEP 200Z WO 99/ 51571 PCT/ US99/ 07420 -98 nethyl 2-[5- {

3- (am di noam nooxy) propoxy } -3-chlorophenyl]-N { 2~ 03 SEP 2002
pyri dyl nmet hyl } am nocar bonyl Jacetate trifluoroacetate; [3-{ 5-chloro-3-([2 {0
3, 4-di hydr oxyphenyl }-2- oxoet hyl ] - N-net hyl

ani nocar borwOPpEENIbXY} pr opdxyani no] car boxani di ne trif| uor oacBEBUSIY 420

[ 3-{5-chl oro-3-(N-[2-{di met hyl am no}ethy]]-N et hyl am nocar bonyl ) phenoxy }
propoxyam no] car boxami di ne trifluoroacéfdte; [3-{

5-chl oro- 3- (4-f or nyl pi perazi nyl carbonyl ) phenoxy} propoxyam no] car boxam di ne
trifluoroacetate; [3-{ 5-chloro-3-(4-phenyl pi per azi nyl carbonyl) 10

phenoxy} pr opo A

~-chl oro- 3- (4}‘ enzﬂ?}'&eZa mﬂ%% ogn‘{’ *’M‘Q’rlﬂblg prgjgkﬁg/%({nf)}rfgf%%xr%oxam di ne
_trifluoroacetate; % oro 3- (N, N-di net hyI am nocar bonyl )

phenoxy} pr opoxyam no] car boxam di ne trifl uoroacet ate;

[ 3-{5-chl oro-3-(pi peridinyl carbonyl éphenoxy} pr opoxyam ;}g} car boxam di ne
trifluoroacetate; [A3solutigncefl amine328 40 A0pgr i2dhfl pphpbrand AyNcbistemy| )

phenoxy}propo anlno car oxa dine tirif oacet gt

el or o e C APV RO Y DR aR et by (A} B0 280 Wimb in M-
phenoxy} pr opoy Zy'lﬂirﬁﬁhﬁ@é(@m AL Rad StirtddUfRF garafr& at #nbik ttmperature and
5-chloro-3-(2-[1, 2, 3, 4-tetrahydro] i soqui nol i nyl carbonyl)

phenoxy} pr opogyeentates] iravansrarihti erade prodheiowasapurifiadeby chromatography on

3-{5-chl | h

br opoxyan no] SUEDERIAPH Hetor e ST isholn sBESaihg fegppound 29 0.83 g,

3- ({5-. [ 3- (ankoh,n OMINRIRXOPMEROEDICI 3 50 (O PHE Y0 N H), 7.62 (¢, 1H, J =
ﬁ | 1-(

benzyl car bonyl am no) propanoate trifluoroacetate;
5-[ 3- (ani di nodbit®okyy adbabixyF 235 dnllot Hghéyt7. }2 (m SH) 7.09(t, 1H,J=2.1

2 Cnr o) 5 { mHeb R A P By ShERbndy oA Sl AR} L a5eietm di e 30

trifluoroacet apiey =gmiHz),4.4 @CRIE002 WO 99151571 - 99 PCT/ US99/ 07420 met hyl
2 ({ 5-[3-(am di noam nooxy) pr opoxy] 3- chl or ophenyl
- Nmet hyl car bonyl am no) acetate trifluoroacet at e 40. The process for

preparing a h ound of cI nprisin ng an
al koxyam ne c Fﬁqd%g)hgfﬂg‘i’ f";f"!"i("bﬁéy "#i’b"%i’"ﬁﬁw’ ’g")" '%?}\mz | X -
Rz/NRs~YsRO r@DSReE 8F n, m R, R8, RO and R are
defined as in claiml, with a guanl d| nyI atl ng reagent. 41. The process of
cl ai m 40, wherein the guanidinylating reagent is

To a solution of product 29 (2.80 g, 4.85 mmol) in ethanol (48 mL) was
15 added a 2N aqueous solution of NaOH (22 mL, 44 mmol). The solution was
stirred 30 minutes at ambient temperature and the ethanol removed in vacuo. The
remaining solution was acidified to pH 3 with 10% aqueous citric acid and
extracted with methylene chloride. The organic layer was dried over Na,SO,,
filtered, the filtrate evaporated, and the crude product purified by chromatography
20 on silica gel (30% ethyl acetate in hexanes) giving compound 30 (1.50 g, 64%).
'"H NMR (300 MHz, CDCl;) 8 9.10 (s, 1H), 8.73 (bs. 1H), 7.69 (bs. 1H), 7.66 (t,
1H,J=1.5Hz), 7.50 (dd, 1H,J = 2.3 Hz, 1.3 Hz), 7.12 (t, |H, J = 2.3 Hz), 4.24
(t,2H.J=6.0 Hz), 4.12 (, 2H, ) = 6.2 Hz), 2.20 (pentet, 2H, ] = 6.1 Hz), 1.50 (s,
18H). Mass spectrum (LCMS, ESI pos.) calcd. for C,,H;,N;0,Cl: 288.0 (M —

25 2 Boc + H). Found: 288.2.



sel ected fromthe group consisting of am noi mnosul fonic acid, substituted
1 H10 pyrazol e- 1- car boxari~di nes, and N, N -bi s(tert-butoxycarbonyl) S-nethyl
i sothiourea. 42. A process for preparing an anm noguani di ne conpounidSet 2002
claim1l1, conprising: (a) reacting an am noguani dine of the Fornmula VlI: Rl1
15 H N, N NRSR%SI571_ 2 NRa* 0 3 SCP 200Z WD 99151571 -100 PE7WE/ G420
wherein R', Ra, Rb and R-"are as defirjg‘ﬂuin claiml1l, with a

car bonyl - cont ai ni ng conmpound of the Fo la VIIl: RBRSs Ro 4 ~R~R~n
)MRZ/IN~Y ~\~ MIl "R5 R~ RS Rs wherein R-R6, Y, n, m R, R8, RO and
R are as defined in claiml1, to forman 5 am di nohydrazone; and (b)

sel ectivel y neduciy Wﬁo,%yﬂvmar?zpwm zwwh}tz}ﬂ%wﬁ;)wo%ymnﬁo of the

am di nohydrazone OB RO IR G e fr boft nt;,r,gp, claimd42, vvherel n
t he am noguani di ne |§’| pr v ch}c;i% S raosa ath 0 44 T’?e process of claim 42,

" wherein the am noguani di ne |s provi ded as a nitrate salt. 45. The process
of claim42, wherein (a) eds_ at __anbient tenperature usi ng al cohol as a
sol vent:; and 4N H@ SQIRti¢H >P<i ot 30 QP P Qopmamplahanzaiiagler layleoxyrs 46, f -~

har maceuti c |
ompr st ng. ant s GRARAS). fiieph el blaPoRfbEHaS002%, B ORI,
prot gol ysi s, aaddriethplasiima@etlt mial0l07 ramepmahbmyteae rchigrider(1d) mllnvas 47. The

phar maceut i cal conposition, of claim46, TTEI’I sing an ampunt of said
conpound ef f édded/ @ & ialicapiaging slethyiﬁagnmﬁhx Pl &y ngaesin (0.06 g) and 4-

benzylpiperidine (0.014 g, 0.077 mmol). The reaction was shaken for 3 days,

poured onto a Waters 2 g silica Sep-Pak, and the product eluted with 5 to 15%
methanol in methylene chloride. The product-containing fractions were
10 combined, washed with 10% aqueous citric acid and saturated aqueous NaHCO,,
and dried over Na,SO,. The decanted solution was evaporated in vacuo giving

a clear oil that was used directly in the proceeding step without analysis.

L) [3-{5-chloro-3-(4-benzylpiperidinylcarbonyl)phenoxy}
propoxyaminojcarboxamidine trifluoroacetate (32)

15 Product 31 was dissolved in methylene chloride (2.0 mL), treated with
trifluoroacetic acid (0.5 mL), tightly capped, and shaken for 18 hrs at ambient
temperature. The solution was evaporated in vacuo and the crude product
purified on a Waters 2 g silica Sep-Pak (5 to 20% methanol in methylene
chloride) giving title compound 32 (0.032 g, 87% from 30). 'H NMR (300 MHz,

20 CDCl,) 6 7.33-7.19 (m, 3H), 7.15 (m, 2H), 6.96 (m, 1H), 6.92(t, 1H, J= 1.5 Hz),
6.79 (dd, 1H, 2.3 Hz, 1.3 Hz), 4.60 (bd, 1H, 13 Hz), 4.10 (t, 2H, J = 5.9 Hz). 4.07
(t,2H,J=6.1 Hz), 2.98 (bt, 1H,J=12Hz),2.73 (bt, 1H.J = 13 Hz), 2.58 (d, 2H,
J=7.0Hz), 2.1-5 (pentet, 2H, J = 6.0 Hz), 1.83 (m, 2H), 1.65 (bd, 1H, J =13 Hz),
1.21 (m, 2H). Mass spectrum (MALDI-TOF, gentisic acid matrix) calcd. for

25 C,;H,N,O,Cl: 445.2 (M+H). Found: 445.1.



0 3 CEP 2002 WO 99/51571 PCT/ US99/ 07420 -101 48. The use of a conposition
of claim46 for the preparation of a nedi cament for inhibiting proﬂg:(glm;x%[ﬁ
in a manmal . 49. The use of-claim48, wherein a trypsin-like protease’|Is

i nhi bited. 50. The use of ,a conposition of claim46 fox the [ on of
a 5 nedi caM@AP’S1Bl the treatment of pancreatitis, thronbosi g@i‘ﬁ%@é@}ﬁ#o
stroke, restenosis, enphysena or inflggmation in a mammal. 51. The use of a
conposition of claim46 for the preparation of a nmedicanment for inhibiting
t hronbi n-i nduced pl atel et aggregation and clotting of fibrinogen in plasna.
10 52. The use of a conpound of claim1l1 for the preparation of a nedi canent
for inhibiting thrombin in blood bExﬁﬂﬂH‘&g.?tO the blood. 53. The use of a
conmpound of claim1l for the preparation of a nedicanent for inhibiting
_formation of bl qegsdidbelBINAGGEIabtoxydhiljdnihooyrivagi)pleddxyt he bl ood. 15

54. The use of a corrpoyn%ogi‘,a,ﬁﬂ_na]cm_-bbxﬁﬂﬁdihbQriﬂhsml’c%}eon of a nedi canent
for inhibiting thronbus formation in blood by adding to the blood. 55. In a

devi ce used in blood collection, blepd circulation, and bl ood storage
wherein said device includes an effeéctive anmount of a thronbin inhibiting

conpound or nacrontecul e~as an antigoagul ant, either embedded in, or 20

physically |inked to, er/\%m)reri als that formthe structure of said

device, the inprgvenent co i Si np pj oyi ng as said Hhronhjn inhibitor one

or nore corrpoundg‘ésbczl/éi\mgg"' n-Clais .O/O\B/S\E&/EW%/MSM -102
f claim55, wherein said |flevice is a

PCT/ US99/ 07420 56. The device ¢
catheter, blood dialysis nachi @, blood collection syrirg&, blood

coll ection tube, blood |ine or extracorporeal blood circuit. 57. The device
of claimb55, wherein said device is a stnt that can be surgically inserted

intosa mammal . . AThé\ltitle LoripoudSwhs Aréayed\Fkdm\Yeoripoud: A8 Larfd Aidp)- A . A . A
Se. AYAf 2. ALy. A", . A AsU, .AL{e. AFU9. A% A f9. A As52. A . Al . A3_. As. AnL. A3N. As. A
(F!. A A A . Amathoaygthypamine i Amanngr analpgousrtorsteps iamed Aef Eagmpie 2. 'H

s mn A AR Wi R RRR DGO Ha b KO- 623 MR JERe rar s A
LAY, A As. AFepiAf 3. 8¥(dd. TH, AR AYE:, AM-HY), 4.10 (t, 2H, ] = 5.8 Hz), 4.07 (t,2H, J =
6.1 Hz), 3.72 (bm, 2H), 3.66 (bm, 2H), 3.52 (bm, 2H). 3.46 (bm, 2H), 3.39 (bs,
10 3H), 3.30 (bs, 3H), 2.15 (pentet, 2H, ] = 6.2 Hz). Mass spectrum (MALDI-TOF,
gentisic acid matrix) calcd. for C;H,,N,O;Cl: 402.2 (M). Found: 402.0.

Example 4

[3-{5-Chloro-3-(N-methyl-N-[2-{2-pyridyl}ethyl]aminocarbonyl)phenoxy)}
propoxyaminojcarboxamidine trifluoroacetate

Cl

15 | H
AN o/\/\O/N\n/

_N’ 0 NH

NH,

The title compound was prepared from compound 30 and methyl(2-
pyridyl-2-ethyl)amine in a manner analogous to steps h and i of Example 2. 'H

NMR (300 MHz, CDCI,/CD,0D) 6 8.70 (m, 1H), 8.18 (t, 1H, J = 7.6 Hz), 7.75

(d, 1H, J=7.9 Hz), 7.64 (bt. 1H, ] = 6.5 Hz), 6.95 (bs, 1H), 6.86 (bs, 1H), 6.74

20 (bs, 1H). 4.08 (m, 6H). 3.90 (t, 2H. J = 6.8 Hz), 3.37 (m. 2H). 3.02 (s, 3H). 2.14
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( @ER" ot uw ~f @KUzupkfa[ Ui d_YT]]]V] caV] ca] ca] ca] ca] ca] ca] ca] cal] cal] cal] ca
U]l caU] caV] caV] ca] ca] ca] calU] ca] caU] ca] ca] caDx] ca] ca] ca] ca] ca] cal] ca#()) *069~
yske [ UPi ] caU] ca] ca] caV] caD8/] caV] ca] caV] caV] ca] cal] caV] caV] ca] caU] ca] cal] c
a] ca] ca] ca] cal] cabDt] cal] ca] ca] cal] ca] ca] cal] ca9>IJW knog~_x "-n *,;

}xpkf [ Ui ] caU] ca] caU] ca] ca] caD] ca] ca] cal ca] caU] ca] cal] ca] cal] caV] caV] ca] ca]
ca] ca] cal] cal] caU] caU] ca] ca] cal] ca]c*a] ca] c*a;

@eK~xsnhc] XSc] ca] calU] ca] cal] ca] ca] cal] cal] ca] ca] cal] ca] ca] cal] caV] ca] caV]c
a] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] caV]caV]ca] ca

QO _dfl or, U ~xsnmhc] Wrhc] XS] caV] caV] ca] ca] caU] ca] cal] c

a] caDPs] ca] caV] ca] caU] ca] caU] caU] ca] ca] caV] caV] ca] ca] cal] ca] caU] ca] caU] ca] c
aV] caV] ca ki

" V} 40;/]er gb] XS] ] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] ca] cal] caV] c
a] caV] caV] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca

. ) += { ( | wr ngb\ V‘gb] XS] ] ca] caU] ca] caU] ca] ca] ca] ca] caU] ca] ca] caU] ca] cal] ca] ca

1" ™\ N 7™ 7~

[ Uoj d_Yi d_zUU a] ca] cal] ca] ca] cal] ca




10 109%#109%& () - G 69%@#10%& () - G %#10% ()-GsX N

zX9{\: #10%0& ()-! #109& () LL#10%& ()-!LL#10%& ()-! PYd0%& () - 03 SLP 200
1{940% /& ()- N yTz}[<1: 10S3#10%&' ()-!S3#109& ()-s +#109%& ()-!s

+HH109& () - "#109& ()-! "#109& ()- sjK 10s3#1 "100& ()-!c

"109%& () - 10W&9¢»)615,7@00/&' ()-' mMO%: ()- 10 10sl)xzX6K: PCT/US95/07420

101 ""109& ()-:! ""10%{& ()-:s nt ocy&'é% s’ 109%hhé& ()-!=s@ 10%cé& () - L!
s@i 10%c& ()-L6u}rg\= 10's’ SmlO%&' ) | 10l

101 s2n' 10% & () -!s2n 10%vé& ()- ", "109%& ()-!", "10%& ()-8)z[<g\= 10! "10%& () -

@10% ()-S &L10%& ()-!p33(10%& ()- !33(10% & ()- !'33(109%Kk& ()- )yEdEg\=
10! SMLOY& () - S#109%& () - @L10% ()- SYL09%& ()- S9109& ()- SS910%& ()- e P
dEg\ = 10! +@10%& ()-y): 10%&' ()-y3(' 10%FY()-f & 10%& ()- SSMLOY& () - @

109& ()- A!l*"}""""dE/ 10 10
" 7109%& () - y5: 10%& () - 3#100/&'0() y iy 109 (Ryy
Y:/ 10@ 10% & ( 10% & () 10%lg ()
10\ ###3$, $53A$b BT N

D109 () -y& :109& () -t H\ #X
)-@10% & ()H' mM0%.& () -
PR L

O NH
HO

The title compound was prepared from compound 30 and methyl-2-(3,4-
dihydroxyphenylacetyl)amine in a manner analogous to steps h and i of Example
2. Mass spectrum (MALDI-TOF, gentisic acid matrix) caled. for C,;H,,N,O(Cl:

5 450.1 (M). Found: 450.2.

Example 9

[3-£{5-Chloro-3-(N-[2-{dimethylamino}ethyl]-N-
ethylaminocarbonyl)phenoxy}propoxyaminojcarboxamidine trifluoroacetate

Cl
H,C
C \rlvl H NH
\N/\/ o/\/\o/NY 2
l
CH, o NH
10 The title compound was prepared from compound 30 and ethyl(2-

dimethylaminoethyl)amine in a manner analogous to steps h and i of Example 2.
'H NMR (300 MHz, CDCI,/CD,0D) 6 6.99 (t, 1H, ] = 2.1 Hz), 6.96 (m. 1H),
6.88 (bs, 1H), 4.10 (m, 4H), 3.83 (1, 2H, J = 6.6 Hz), 3.38 (m, 4H), 2.96 (bs. 6H),
2.16 (pentet, 2H, J = 6.0 Hz), 1.14 (t, 3H, J = 7.0 Hz). Mass spectrum (MALDI-

15 TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C,,H,4NO0,Cl: 385.2
(M). Found: 385.6.
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The title compound was prepared from compound 30 and 4-

piperazinecarboxaldehyde in a manner analogous to steps h and i of Example 2.

'H NMR (300 MHz, CDCl,/CD;0D) & 8.08 (bs, 1H), 7.01 (t, 1H, J = 2.1 Hz),

6.97 (m, 1H), 6.84 (dd, 1H, ] =2.3 Hz, 1.4 Hz), 4.14-4.06 (m, 4H), 2.16 (pentet,

10 2H, 6.0 Hz). Mass spectrum (MALDI-TOF, gentisic acid matrix) calcd. for
C,eH,,N;0,Cl: 383.1 (M). Found: 383.2.

Example 11

3-{5-Chloro-3-(4-
phenylpiperazinylcarbonyl)phenoxy}propoxyaminojcarboxamidine
15 trifluoroacetate

cl
N
o
‘ \\/ /\/\/i";|| NH,
I o o \n/

NH

The title compound was prepared from compound 30 and 4-
phenylpiperazine in a manner analogous to steps h and i of Example 2. 'HNMR

(300 MHz, CD,0D) & 7.27-6.85 (m, 8H), 4.16 (t, 2H, J = 6.1 Hz), 4.08 (t, 2H, J
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The title compound was prepared from compound 30 and 4-
benzylpiperazine in a manner analogous to steps h and i of Example 2. Mass

spectrum (LCMS, ESI pos.) calcd. for C,,H,,NsO,Cl: 446.2 (M+H). Found:

10 446.6.
Example 13
[3-£{5-Chloro-3-(N,N-dimethylaminocarbonyl)
phenoxy}propoxyamino]carboxamidine trifluoroacetate
Cl
CH,
| H NH
HyC” 0/\/\O/N\n/ 2
' o) NH
15 The title compound was prepared from compound 30 and N,N-

dimethylamine in a manner analogous to steps h and i of Example 2. 'H NMR
(300 MHz, DMSO-d;) & 10.99 (s, 1H), 7.64 (bs, 4H), 7.10 (t, 1H, J = 2.0 Hz),
7.02 (m, 1H), 6.91 (m, 1H).4.14 (t, 2H, J = 6.3 Hz). 3.94 (1, 2H, ] = 6.3 Hz), 2.96
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]|
O N NH
o] NH

The title compound was prepared from compound 30 and piperidine in a

manner analogous to steps h and i of Example 2. 'HNMR (300 MHz, DMSO-d,)

0 7.67 (bs, 4H), 7.10 (t, 1H, ] = 2.0 Hz), 6.98 (t, 1H, J = 2.0 Hz), 6.87 (dd, 1H,

10 J=2.4Hz, 1.3 Hz),4.14 (1, 2H, J = 6.2 Hz), 3.94 (1, 2H, J = 6.4 Hz), 2.06 (pentet.

2H, J = 6.3 Hz), 1.60-1.24 (m, 6H). Mass spectrum (LCMS, ESI pos.) calcd. for
C,¢H,3N,O,Cl: 355.1 (M+H). Found: 355.3.

Example 15

[3-{5-Chloro-3-(4-[2-pyridyl]piperazinylcarbonyl)
15 phenoxyjpropoxyaminojcarboxamidine trifluoroacetate

AN cl

The title compound was prepared from compound 30 and 4-(2-

pyridyl)piperazine in a manner analogous to steps h and i of Example 2. '"HNMR
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6.4 Hz), 3.95 (1, 2H J = 6.4 Hz), 3.70-3.42 (bm, 8H), 2.07 (pentet, 2H, J = 6.3
5 Hz). Mass spectrum (LCMS, ESI pos.) caled. for C,,H,NyO,Cl: 433.2 (M+H).
Found: 431.6.

Example 16

[3-{5-Chloro-3-(2-[1,2,3,4-tetrahydro]isoquinolinylcarbonyl)
phenoxy}propoxyaminojcarboxamidine trifluoroacetate

Cl
10 H
N i N N\ﬂ/ NH.
0] NH

The title compound was prepared from compound 30 and 1,2,3,4-
tetrahydroisoquinoline in a manner analogous to steps h and i of Example 2.
Mass spectrum (LCMS, ESI pos.) caled. for C,H,,N,0,Cl: 403.1 (M+H).
Found: 403.3.

15 Example 17

[3-{5-Chloro-3-(azaperhydroepinylcarbonyl)
phenoxy}propoxyaminojcarboxamidine trifluoroacetate

H

P ZRN O/N\”/

NH

NH,
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Example 18

Ethyl 3-({5-]3-(amidinoaminooxy)propoxy]-3-clilorophenyl}-N-
10 benzylcarbonylamino)propanoate trifluoroacetate

Q cl
H
HC. _© N\(©\ NN NH;
o o~

The title compound was prepared from compound 30 and benzy! (3-ethyl
propionato)amine in a manner analogous to steps h and i of Example 2. Mass
spectrum (LCMS, ESI pos.) caled. for C,;H,0N,O,Cl: 477.2 (M+H). Found:

15 477.4.

Example 19

: Ethyl 1-({5-[3-(amidinoaminooxy)propoxy]-3-
chlorophenyl}carbonyl)piperidine-4-carboxylate trifluoroacetate
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"The title compound was prepared from compound 30 and
4-(carboxyethyl)piperidine in a manner analogous to steps h and i of Example 2.
'H NMR (300 MHz, DMSO-d,) 6 11.26 (s, 1H), 7.81 (bs, 4H), 7.11 (t, I1H, J =
5 2.1 Hz), 7.00 (t, 1H.J = 1.6 Hz), 6.90 (dd, 1H, J = 2.3 Hz, 1.2 Hz), 4.13 (t, 2H,
J=6.3 Hz),4.08 (q.2H, J=7.1 Hz), 3.94 (t, 2H, J = 6.4 Hz), 3.09-2.89 (bm, 2H)),
2.63 (tt, 1H,J=10.9 Hz, 3.8 Hz), 2.07 (pentet, 2H, J = 6.3 Hz), 1.89 (bm, 2H),
1.52 (bm, 2H), 1.18 (t, 3H, J = 7.1 Hz). Mass spectrum (LCMS, ESI pos.) calcd.
for C,(H,,N,O,Cl: 427.2 (M+H). Found: 427.3.

10 Example 20
[3-{5-Chloro-3-(morpholin-4-ylcarbonyl)

phenoxyjpropoxyaminojcarboxamidine trifluoroacetate

Cl

The title compound was prepared from compound 30 and morpholine in
a manner analogous to steps hand i of Example 2. '"H NMR (300 MHz, DMSO-
d,) & 11.25 (s, 1H), 7.80 (bs, 4H), 7.12 (t, 1H, J = 2.1 Hz), 7.03 (t, 1H,J = 1.6
Hz), 6.93 (dd, 1H. J = 2.3 Hz, 1.2 Hz), 4.14 (t, 2H, J = 6.3 Hz), 3.94 (t, 2H, ] =
6 4 Hz), 3.59 (bm, 6H). 3.31 (bm, 2H), 2.07 (pentet, 2H, J = 6.3 Hz). Mass

—
wh

, VAEVK@
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Example 21

Methyl 2-({5-[3-(amidinoaminooxy)propoxy|-3-chlorophenyl}-N-
methylcarbonylamino)acetate trifluoroacetate

wh

o) CH,
c /“\/tll H NH
~o o/\/\O/N\n/ 2
0]

NH

-The title compound was prepared from compound 30 and methyl(2-
methyl acetonato)amine in a manner analogous to steps h and i of Example 2.
Mass spectrum (LCMS, ESI pos.) caled. for C;;H, N,O,Cl: 373.2 (M+H).
10 Found: 373.5.

Example 22
Tablet Preparation

Tablets containing 25.0. 50.0, and 100.0 mg. respectively, of the active

compound (compound 21 of Example 1) are prepared as illustrated below:

15 TABLET FOR DOSES CONTAINING FROM
' 25-100 MG OF THE ACTIVE COMPOUND
Amount-mg
Active Compound 25.0 50.0 100.00
Microcrystalline cellulose 37.25 100.0 200.0
Maoadified food corn starch 37.25 4.25 8.5

20 Magnesium stearate 0.50 0.75 1.5
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sieved, dried and blended with the remainder of the corn starch and the

magnesium stearate. The resulting granulation is then compressed into tablets

wh

containing 25.0, 50.0, and 100.0 mg, respectively, of active ingredient per tablet.

Example 23

Intravenous Solution Preparation

An intravenous dosage form of the above-indicated active compounds is

prepared as follows:

10 Active Compound 0.5-10.0 mg
Sodium Citrate 5-50 mg
Citric Acid 1-15 mg
Sodium Chloride -8 mg
Water for Injection (USP) g.s.to 1 ml

15 Utilizing the above quantities, the active compound (21) is dissolved at
room temperature in a previously prepared solution of sodium chloride, citric
acid, and sodium citrate in Water for Injection (USP, see page 1636 of United
States Pharmacopeia/National Formulary for 1995, published by United States
Pharmacopeial Convention, Inc., Rockville, Maryland (1994).

20 Example 24

In vitro Inhibition of Purified Enzymes

Reagents: All buffer salts were obtained from Sigma Chemical Company (St.
Louis, MO), and were of the highest purity available. The enzyme substrates,

N-benzoyl-Phe-Val-Arg-p-nitroanilide (Sigma B7632),

to
n

N-benzoyl-lle-Glu-Gly-Arg- p-nitroanilide hydrochloride (Sigma B2291),
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5 L-1770) were obtained from BACHEM (King of Prussia, PA).

Human a-thrombin, human factor Xa and human plasmin were obtained
from Enzyme Research Laboratories (South Bend, Indiana). Bovine
a.-chymotrypsin (Sigma C4129), bovine trypsin (Sigma T8642) and human
Kidney cell urokinase (Sigma U5004) were obtained from Sigma. Human

10 leukocyte elastase was obtained from Elastin Products (Pacific, MO).
K, Determinations: All assays are based on the ability of the test compound to
inhibit the enzyme catalyzed hydrolysis of a peptide p-nitroanilide substrate. In
a typical K, determination, substrate is prepared in DMSOQ, and diluted into an
assay buffer consisting of 50 mM HEPES, 200 mM NaCl, pH 7.5. The final

15 concentrations for each of the substrates is listed below. In general, substrate
concentrations are lower than the experimentally determined value for K. Test
compounds are prepared as a 1.0 mg/ml solution in DMSO. Dilutions are
prepared in DMSO yielding 8 final concentrations encompassing a 200 fold
concentration range. Enzyme solutions are prepared at the concentrations listed

20 below in assay buffer.

In a typical K, determination, into each well of a 96 well plate is pipetted
280 mL of substrate solution, 10 mL of test compound solution, and the plate
allowed to thermally equilibrate at 37°C in a Molecular Devices plate reader for

> 15 minutes. Reactions were initiated by the addition of a 10 mL aliquot of

|38 ]
W

enzyme and thé absorbance increase at 405 nm is recorded for 15 minutes. Data
corresponding to less than 10% of the total substrate hydrolysis were used in the
calculations. The ratio of the velocity (rate of change in absorbance as a function
of time) for a sample containing no test compound is divided by the velocity of
a sample containing test compound, and is plotted as a function of test compound

30 concentration. The data are fit to a linear regression, and the value of the slope
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K, value.
Thrombin: Thrombin activity was assessed as the ability to hydrolyze the
substrate N-succinyl-Ala-Ala-Pro-Arg-p-nitroanilide. Substrate solutions were
5 prepared at a concentration of 32 mM (32 mM<<Km = 180 mM) in assay buffer.
Final DMSO concentration was 4.3%. Purified human a-thrombin was diluted
into assay buffer to a concentration of 15 nM. Final reagent concentrations were:
[thrombin] = 0.5 nM, fsubstrate N-succinyl-Ala-Ala-Pro-Arg-p-nitroanilide] = 32
mM.

10 Factor X [FXa}: FXa activity was assessed as the ability to hydrolyze the
substrate N-benzoyl-lle-Glu-Gly-Arg-p-nitroanilide hydrochloride. Substrate
solutions were prepared at a concentration of 51 mM (51<< K, = 1.3 mM) in
assay buffer. Final DMSO concentration was 4.3%. Purified activated human
Factor X was diluted into assay buffer to a concentration of 300 nM. Final

15 reagent concentrations were: J[FXa] = 10 nM,
[N-benzoyl-Ile-Glu-Gly-Arg-p-nitroanilide hydrochloride] = 51 mM.

Plasmin: Plasmin activity was assessed as the ability to hydrolyze the
N-p-Tosyl-Gly-Pro-Lys-p-nitroanilide. Substrate solutions were prepared at a
concentration of 37 mM (37 mM<< K =243 mM) in assay buffer. Final DMSO

20 concentration was 4.3%. Purified human plasmin was diluted into assay buffer
to a concentration of 240 nM. Final reagent concentrations were: [Plasmin] = 8
nM, [N-p-Tosyl-Gly-Pro-Lys-p-nitroanilide] = 37 mM.

Chymotrypsin: Chymotrypsin activity was assessed as the ability to hydrolyze
N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide. Substrate solutions were prepared

25 at a concentration of 14 mM (14 mM<< K_= 62 mM) in assay buffer. Final
DMSO concentration was 4.3%. Purified bovine chymotrypsin was diluted into
assay buffer to a concentration of 81 nM. Final reagent concentrations were:
[Chymotrypsin] = 2.7 nM, [N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide] = 14
mM.
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Elastase: Elastase activity was assessed as the ability to hydrolyze
N-succinyl-Ala-Ala-Pro-Val-p-nitroanilide. Substrate solutions were prepared
ata coﬁcentration of 19 mM (19 mM<< K, = 89 mM) in assay buffer. Final
10 DMSO concentration was 4.3%. Purified human leukocyte elastase was diluted
into assay buffer to a concentration of 750 nM. Final reagent concentrations
were: [Elastase] =25 nM, [N-succinyl-Ala-Ala-Pro-Val-p-nitroanilide] = 19 mM.
Urokinase: Urokinase activity was assessed as the ability to hydrolyze
N-CBZ-Val-Gly-Arg-p-nitroanilide. Substrate solutions were prepared at a
15 concentration of 100 mM (100 mM <K, = 1.2mM) in assay buffer. Final DMSO
concentration was 4.3%. Purified human kidney urokinase was diluted into assay
buffer to a concentration of 1.2 mM. Final reagent concentrations were:
[Urokinase] = 40 nM, and N-CBZ-Val-Gly-Arg-p-nitroanilide] = 100 mM.
The exemplified compounds of the present invention had K/'s for
20 thrombin between 20 nM and 12 uM.
The results indicate that the compounds of the present invention are
inhibitors of proteases, including thrombin.
Having now fully described this invention, it will be understood to those
of ordinary skill in the art that the same can be performed within a wide and
25 equivalent range of conditions, formulations, and other parameters without
affecting the scope of the invention or any embodiment thereof. All patents and
publications cited herein are fully incorporated by reference herein in their

entirety.
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or a solvate, hydrate or pharmaceutically acceptable salt thereof; wherein:
5 L represents —C(O)- or -SO,—;

R! represents a group:

~ Z\R1z
R? represents a group:
e R2
10 or R! and R? can be taken together with the nitrogen atom to which they

are attached to form a three to seven membered ring, which optionally contains

an additional nitrogen or oxygen atom, and which is optionally benzo- or pyrido-

fused, said ring being saturated or partially unsaturated, and said ring having one

or two optional substituents on either a ring carbon or nitrogen selected from the

15 group consisting of halogen, hydroxy, acyloxy, alkoxy, aryloxy, alkyl, cycloalkyl,

alkenyl, alkynyl, aryl, aralkyl, heteroaryl, heteroar(C, ,)alkyl, carboxyalkyl,

alkoxycarbonylalkyl, hydroxyalkoxyalkyl, cyano(C,.,o)alkyl, hydroxy(C,_,,)alkyl,

alkoxy(C,_jp)alkyl, alkoxyalkyl, monoalkylamino(C,.;)alkyl and dialkylamino(C,.

)alkyl, carboxy, alkoxycarbonyl, carboxamido, formyl, alkanoyl, aroyl,

20 aralkanoyl, sulfonyl, alkylsulfonyl, alkoxysulfonyl, and when said optional
substituent is present on a ring carbon, NR">R";

R'? represents hydrogen, C,, cycloalkyl, C,, cycloalkenyl, C,,

heterocycloalkyl, C;_; heterocycloalkenyl, aryl, or heteroaryl, which groups are
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provided that when one of R! or R? is C, 5 alkyl, cycloalkyl, C, 5 alkenyl,
10 C, ¢ alkynyl, aryl, aralkyl, or heteroaryl, any of which is optionally substituted,
then the other of R! or R? is other than hydrogen, alkyl, aralkyl, aryl,
hydroxy(C,.,¢)alkyl, amino(C,_,)alkyl, monoalkylamino(C,.;,)alkyl,
dialkylamino(C,_,o)alkyl or carboxyalkyl;

RB-R'S represent hydrogen, C, ; alkyl, C,; cycloalkyl, C,¢ alkenyl, C, ¢

15 alkynyl, C,_,, aryl, mono- or di-hydroxy(Cs. p)aryl, Cs . ar(C,_)alkyl, pyridyl,
pyridyl{(C,.)alkyl, carboxy(C,,)-alkyl, C,, alkoxycarbonyl(C,)alkyl,
cyano(C,q)alkyl, hydroxy(C,¢alkyl, C,, alkoxy(C,¢)alkyl, mono- and
di-(C,.y)alkylamino(C, ¢)alkyl;

or R'? and R" together with the nitrogen to which they are attached form

20 a Cs_; heterocycloalkyl ring,

or R!® additionally may represent trifluoromethyl;

R!7 and R" are independently selected from the group consisting of
hydrogen, C,, alkyl, C, , cycloalkyl, C,¢ alkenyl, C, ¢ alkynyl, Cq_,, aryl, Cq_,o
ar(C,.alkyl, pyridyl, pyridyl(C,_,)alkyl, carboxy(C, ¢)alkyl, C,, alkoxycarbonyl-

25 (C,.9)alkyl, cyano(C,¢)alkyl, hydroxy(C,)alkyl, C,, alkoxy(C,,)alkyl, and
mono- and di-(C,_y)alkylamino(C,_q)alkyl,

or R and R'® can be taken together with the nitrogen atom to which they
are attached to form a heterocyclic ring selected from the group consisting of
N-morpholino; N-piperazinyl, optionally substituted in the 4-position with C, ¢

30 alkyl, C, ¢ hydroxyalkyl, Cq.,, aryl, Cq_, aryl(C, ¢)alkyl, C, ¢
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alkenyl, alkynyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, trifluoromethyl, halogen, hydroxyalkyl, cyano,
nitro, carboxamido, —-CO,R*, —-CH,OR* or —OR*, or when present on adjacent
carbon atoms, R* and R* may also be taken together to form-CH=CH-CH=CH-
or ~(CH,),~, where q is from 2 to 6, and R® and R® are defined as above;
10 R*is hydrogen, alky! or cycloalkyl wherein said alkyl or cycloalkyl may
optionally have one or more unsaturations;

Y is-O-, ~-NR"-, -S-, ~-CHR"- or a covalent bond;

RY, is hydrogen, C,, alkyl, benzyl, phenyl, C,, hydroxyalkyl, C,.
ioaminoalkyl, C, ;monoalkylamino(C, g)alkyl, C, , dialkylamino(C,)alkyl or C,.

15 10 carboxyalkyl;

R’ is hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, hydroxy, alkoxy,
aralkoxy, aryloxy, heteroaryloxy, or mono- or di- alkylamino, provided that n is
other than zero when R’ is hydroxy, alkoxy, aralkoxy, aryloxy, heteroaryloxy, or

20 mono- or di- alkylamino;

R® R’ and R' are each independently hydrogen, alkyl, aralkyl, aryl,
hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl or
carboxyalkyl,

or R” and R® are taken together to form —(CH,),—, where y is zero, 1 or 2,

25 while R® and R are defined as above; or R7 and R are taken together to form
—(CH,)—, where t is zero, or 1 to 8, while R® and R’ are defined as above; or R?
and R® are taken together to form —(CH,),—, where r is 2-8, while R” and R'° are
defined as above;

X is oxygen or NH;
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where R? and R® are independently hydrogen, C,, alkyl, C, alkenyl or phenyl,
Rfis hydrogen, C, 4 alkyl, C, 4 alkeny! or phenyl, R8 is hydrogen, C, ; alkyl, C,¢
alkenyl or phenyl, and R" is aralkyl or C, ¢ alkyl;

10 n is from zero to 8; and m is from zero to 4.

2. A compound of claim 1, wherein the moiety ~-L-NR'R? is attached

to the benzene ring in the meta- position.

3. A compound having the structure of Formula Ia:

3

6 11
R R
R 'T NRbRe

R AN n m N Ia
N 7
R?” _ v X Ra
7 R8 RS

o} RS R

15 wherein:

R! represents a group:

PN
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or R' and R? can be taken together with the nitrogen atom to which they
are attached to form a three to seven membered ring, which optionally contains
an additional nitrogen or oxygen atom, and which is optionally benzo- or pyrido-
fused, said ring being saturated or partially unsaturated, and said ring having one
or two optional substituents on either a ring carbon or nitrogen selected from the
group consisting of halogen, hydroxy, acyloxy, alkoxy, aryloxy, alkyl, cycloalkyl,
alkenyl, alkynyl, aryl, aralkyl, heteroaryl, heteroar(C, ,)alkyl, carboxyalkyl,
alkoxycarbonylalkyl, hydroxyalkoxyalkyl, cyano(C,. s)alkyl, hydroxy(C,.,,)alkyl,
alkoxy(C,.\¢)alkyl, alkoxyalkyl, monoalkylamino(C,.,o)alkyl and dialkylamino(C,.
o)alkyl, carboxy, alkoxycarbonyl, carboxamido, formyl, alkanoyl, aroyl,
aralkanoyl, sulfonyl, alkylsulfonyl, alkoxysulfonyl, and when said optional
substituent is present on a ring carbon, NR'*R";

R!? represents hydrogen, C;, cycloalkyl, C;, cycloalkenyl, C,,
heterocycloalkyl, C,.; heterocycloalkenyl, aryl, or heteroaryl, which groups are
optionally substituted with C, ; alkyl or hydroxy, or R represents diarylmethyl,
diheteroarylmethyl, dicycloalkylmethyl or (aryl)(heteroaryl)CH—;

Z and Z' independently represent a bond, a C, ¢ alkyl chain, a C, 4 alkenyl
chain, or a C, 4 alkynyl chain, where one or two nitrogen, oxygen, or sulfur atoms
may be optionally contained within each chain, and the chains are optionally
substituted by one or more groups selected from halogen, hydroxy, CN, C,,
alkyl, C,¢ alkoxy, C,, alkoxy(C,,)alkyl, C,¢ acyloxy, NR¥R" NHCORY,
NHSO,R'®, COR', CO,R!5, CONR"R", and SO,NR'"R'?;

provided that when one of R! or R? is C, 4 alkyl, cycloalkyl, C, 4 alkenyl,
C,.5 alkynyl, aryl, aralkyl, or heteroaryl, any of which is optionally substituted,
then the other of R' or R? is other than hydrogen, alkyl, aralkyl, aryl,
hydroxy(C,.j¢)alkyl, amino(C,. ,)alkyl, monoalkylamino(C,.,)alkyl,
dialkylamino(C,.,q)alkyl or carboxyalkyl;
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cyano(C,¢)alkyl, hydroxy(C,)alkyl, C,, alkoxy(C,4)alkyl, mono
5 (C,.»)alkylamino(C,¢)alkyl and di(C,.,)alkylamino(C, ¢)alkyl;
or R" and R together with the nitrogen to which they are attached form
a C,; heterocycloalky! ring;
or R'S additionally may represent trifluoromethyl;
R!” and R"® are independently selected from the group consisting of
10 hydrogen, C, ¢ alkyl, C,_, cycloalkyl, C, ¢ alkenyl, C,¢ alkynyl, Cq_,, aryl, Cq.jo
ar(C,_palkyl, pyridyl, pyridyl(C, ,)alkyl, carboxy(C, ¢)alkyl, C, , alkoxycarbonyl-
(C.palkyl, cyano(C,¢)alkyl, hydroxy(C,¢)alkyl, C,, alkoxy(C,¢alkyl, and
mono(C,_,)alkylamino(C, ¢)alkyl and di(C,_,)alkylamino(C, ¢)alkyl,

or R" and R"® can be taken together with the nitrogen atom to which they

15 are attached to form a heterocyclic ring selected from the group consisting of
N-morpholino; N-piperazinyl optionally substituted in the 4-position with C,
alkyl, C, ¢ hydroxyalkyl, Cq.;o aryl, Cq. o aryl(C,¢)alkyl, C, ¢ alkylsulfonyl, Cg_,
arylsulfonyl, C, 4 alkylcarbonyl, morpholino or Cq,, arylcarbonyl; N-pyrrolyl;
N-piperidinyl; N-pyrrolidinyl; N-dihydropyridyl; N-indolyl; wherein any of said

20 heterocyclic rings can be optionally C-substituted,;

R’, R%, R’ and R® are each independently one of hydrogen, alkyl,
cycloalkyl, alkenyl, alkynyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, trifluoromethyl, halogen, hydroxyalkyl,
cyano, nitro, carboxamido, ~CO,R*, ~CH,OR* or —OR*, or when present on

25 adjacent carbon.atoms, R? and R* may also be taken together to form one of
-CH=CH-CH=CH- or -(CH,),~, where q is from 2 to 6, and R’ and R® are
defined as above;

R*is hydrogen, alky! or cycloalkyl wherein said alkyl or cycloalkyl groups

may optionally have one or more unsaturations;
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10 carboxyalkyl;

5 R? is hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, hydroxy, alkoxy,
aralkoxy, aryloxy, heteroaryloxy, or mono- or di- alkylamino, provided that n is
other than zero when R is hydroxy, alkoxy, aralkoxy, aryloxy, heteroaryloxy, or
mono- or.di- alkylamino;

10 R%, R®° and R'" are independently hydrogen, alkyl, aralkyl, aryl,
hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalky! or
carboxyalkyl;

or R” and R® are taken together to form —(CH,),—, where y is zero, 1 or 2,
while R? and R'? are defined as above; or R7 and R are taken together to form

15 —(CH,)~, where t is zero, or 1 to 8, while R® and R? are defined as above; or R®
and R® are taken together to form —(CH;),—, where r is 2-8, while R” and R'® are
defined as above;

X is oxygen or NH;

R'' is hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl, aminoalkyl,

20 monoalkylamino(C,_,)alkyl, dialkylamino(C,.,o)alky! or carboxyalkyl;

R% R’ and R® are independently hydrogen, alkyl, hydroxy, alkoxy,
aryloxy, aralkoxy, alkoxycarbonyloxy, alkoxycarbonyl, benzyloxycarbonyl,
cyano or -CO,RY;

R¥ is alkyl, trichloroethyl, cycloalkyl, phenyl, benzyl,

Rf 0
l >____O (o) RD
25 or \n/
0 Lol
Rd” “Re
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alkenyl or phenyl, and R" is aralkyl or C, ¢ alkyl;

n is from zero to 8; and m is from zero to 4.

5 4. A compound of claim 3, wherein R? represents a group

-~ Z\R1z
where
Z'is Cy 4 alkenyl or C, ¢ alkyl; and R" is hydrogen, C; ; heterocycloalkyl,

aryl, or heteroaryl.

10 5. A compound of claim 4, wherein Z' is allyl, methyl, ethyl, propyl,
or pentyl.
6. A compound of claim 4, wherein Z' contains an oxygen group

within the chain.
7. A compound of claim 4, wherein Z' contains an oxygen group
15 within the chain, and said chain is substituted by a group selected from hydroxy,
C,, alkoxy, NHSO,R'®, CO,R"*, CONR'*R", or SO,NR'"R,
8. A compound of claim 4, wherein R'? is pyrrolidine, morpholine,
phenyl substituted by CO,R', oxadiazole substituted by hydroxy, triazole, or

tetrazole substituted by C, 4 alkyl.

20 9. A compound of claim 3, wherein R' represents a group

-~ \R12
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10. A compound of claim 3, wherein Z represents a bond, and R'? is
C,, cycloalkyl or phenyl optionally substituted with C,¢ alkyl or hydroxy;
5 diarylmethyl or dicycloalkylmethyl.

11. A compound of claim 10, wherein R'? is cyclobutyl, cyclopentyl,

cyclohexyl, diphenylmethyl or dicyclohexylmethyl.

12. A compound of claim 3, wherein Z represents a C,_4 alkyl group,

and R" is hydrogen, cycloalkyl or heteroaryl.

10 13. A compound of claim 3, wherein R is hydrogen, C,, alkyl,

halogen, or C, , alkoxy.

14. A compound of claim 3, wherein R*, R’ and R independently

represent hydrogen or halogen.

15. A compound of claim 3, wherein Y is divalent oxygen (—O—),

15 —NRP— or a covalent bond.

16. A compound of claim 3, wherein R'®is hydrogen, C, 4 alkyl or C, 4
cycloalkyl.

17. A compound of claim 3, wherein R'' is hydrogen or C, 4 alkyl.
18- A compound of claim 3, wherein R’, R’ R’ and R!® are

20 independently one of hydrogen, C, alkyl, Cq.,, ar(C,¢)alkyl, Cq,, aryl, Cy o
hydroxyalkyl or C, , carboxyalkyl.
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hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl, 2-carboxymethyl, 3-
carboxyethyl and 4-carboxypropyl.

5 20. A compound of claim 3, wherein R” and R® are taken together to

form «(CH,),—and y is 2.

2l. A compound of claim 3, wherein R® and R® are taken together to

form —(CH,)~and r is 2.
22. A compound of claim 3, wherein X is O.

10 23. A compound of claim 3, wherein R? R" and R¢ are independently
hydrogen, hydroxy, C,¢alkyl, C, ; alkoxy, cyano or -CO,R¥, where R¥, in each
instance, 1s selected from the group consisting of C, 4 alkyl, trichloroethyl, C, ,

cycloalkyl and benzyloxycarbonyl.

24. A compound of claim 23, wherein R* R and R® are independently
15 selected from the group consisting of hydrogen, methyl, ethyl, propyl, n-butyl,
hydroxy, methoxy, ethoxy, cyano, -CO,CH,, -CO,CH,CH,; and
-CO0,CH,CH,CH,.
25. A compound of claim 24, wherein R?, R® and R® are each
hydrogen.
20 26. A compound of claim 3, wherein R?, R® and R¢ are independently

—CO,R¥, where R" is one of
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27. A compound of claim 3, wherein R¢, R® and R& are each hydrogen,

R is methyl, and R is benzyl or tert-butyl.

5 28. A compound of claim 3, wherein n is zero, 1 or 2.
29. A compound of claim 3, wherein m is zero, 1, 2 or 3.
30. A compound of claim 3, wherein

R! and R? are taken together with the nitrogen to which they are attached
to form a C, ; heterocycloalkyl or C;_; heterocycloalkenyl group, optionally benzo
10 fused and optionally including an oxygen atom or an additional nitrogen atom,
and which may be optionally substituted by C, ¢ alkyl, hydroxy, C,_, alkoxy, C, ¢
alkoxycarbonyl, formyl, (Cq. g)ar(C,)alkyl, C,.,, aryl, pyridyl,
hydroxyalkoxyalkyl, halogen, or NR"*R';
R" and R' independently represent hydrogen, C, ¢ alkyl, C,_, cycloalkyl,
15 C,.salkenyl, C, s alkynyl, Cq. o aryl, Cq. o ar(C,.4)alkyl, pyridyl, pyridyl(C, 4)alkyl,
carboxy(C,¢)-alkyl, C,, alkoxycarbonyl(C, 4)alkyl, cyano(C,¢)alkyl,
hydroxy(Cz_;)alkyl, C,.s alkoxy(C, ¢)alkyl, mono- and
di-(C,.yalkylamino(C,¢)alkyl;
or R" and R" together with the nitrogen to which they are attached form
20 a C,; heterocycloalkyl ring;
R3 is hydrogen, C, ; alkyl, halogen or C,, alkoxy;
R*, R® and R® are hydrogen or halogen;
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5 where R" is benzyl, methyl, ethyl, isopropyl, sec-butyl or t-butyl, and where Rf
is hydrogen or C 4 alkyl;
R'" is one of hydrogen, C,, alkyl, C,, ar(C,¢alkyl, Cs,, aryl,
C,..o hydroxyalkyl, C,,, aminoalkyl, mono(C,)alkylamino(C,)alkyl,
di(C,_palkylamino(C,)alkyl or C,_;, carboxyalkyl;
10 R’, R%, R’ and R'® are independently one of hydrogen, C, alkyl, C,,,
carboxyalkyl or C,.,, hydroxyalkyl, or R” and R® are taken together to form
—~(CH,),~ wherey is zero, 1 or 2, while R’ and R'° are defined as above; or R” and
R'? are taken together to form —(CH,)—, where t is zero, or 1, 2 or 3, while R® and
R’ are defined as above; or R® and R’ are taken together to form —(CH,),~, where
15 ris 2. 3, or 4, while R7 and R'® are defined as above;

n is from zero to 4; and m is from zero to 4.

31. A compound of claim 3, wherein
R! is C;, cycloalkyl or C,, cycloalkenyl, either of which is optionally
substituted by C,, alkyl, hydroxy, C,, alkoxy, halogen, carboxylic acid, a C,,
20 carboxylic acid ester group, or NR¥R", and R? is C, 4 alkenyl, or C,4 alkynyl,
either of which’is optionally substituted by C, alkyl, hydroxy, C,, alkoxy,
halogen, carboxylic acid, a C,, carboxylic acid ester group, or NR¥R!;
R'" and R independently represent hydrogen, C, ¢ alkyl, C,; cycloalkyl,
C,.¢alkenyl, C, calkynyl, Cq o aryl, C¢. o ar(C,,)alkyl, pyridyl, pyridyl(C,_,)alkyl,
25 carboxy(C,4)-alkyl, C,, alkoxycarbonyl(C,,)alkyl, cyano(C,¢)alkyl;
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5 R3 is hydrogen C,.» alkyl, halogen or C,, alkoxy;
RY, R® and R® are hydrogen or halogen;
Y is -O—;
R?, R® and R¢ are each one of hydrogen, C,, alkyl, hydroxy, C, 4 alkoxy,

phenoxy, C,, alkyloxycarbonyl, benzyloxycarbonyl, cyano,

Rf o
| >=0 i\ /O\/O o
10 or c \”/
%\C/° o I
I o 0
o

where R" is benzyl, methyl, ethyl, isopropyl, sec-butyl or t-butyl, and where Rf
is hydrogen or C, ¢ alkyl;
R'"" is one of hydrogen, C,, alkyl, C.,, ar(C,¢alkyl, Cs,, aryl,
C,.;0c hydroxyalkyl, C,,, aminoalkyl, mono(C,,)alkylamino(C,)alkyl,
15 di(C,.,)alkylamino(C, g)alkyl or C,_,, carboxyalkyl;
R7, R% R’ and R'° are independently one of hydrogen, C, ¢ alkyl, C,,,
carboxyalkyl or C,.;, hydroxyalkyl, or R” and R? are taken together to form
—~(CH,),~ where y is zero, 1 or 2, while R’ and R' are defined as above; or R” and
R are taken together to form —(CH,)—, where tis zero, or 1,2 or 3, while R¥and
20 R® are defined aé above; or R® and R? are taken together to form —~(CH,),—, where
ris 2, 3, or 4, while R” and R'? are defined as above;

n is from zero to 4; and m is from zero to 4.
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alkyl, hydroxy, C, , alkoxy, halogen, carboxylic acid, a C,_, carboxylic acid ester

group, or NR*RY;

10 R" and R" independently represent hydrogen, C, ¢ alkyl, C,_, cycloalkyl,
C,.salkenyl, C, ¢ alkynyl, C,. o aryl, Cq. 1o ar(C, 4)alkyl, pyridyl, pyridyl(C, ,)alkyl,
carboxy(C,¢)-alkyl, C,, alkoxycarbonyl(C,.,)alkyl, cyano(C,)alkyl,
hydroxy(C,.¢)alkyl, C,, alkoxy(C,¢)alkyl, mono- and di-
(C..o)alkylamino(C,)alkyl;

15 or R"® and R together with the nitrogen to which they are attached form
a C,; heterocycloalkyl ring;

R3 is hydrogen, C, ; alkyl, halogen or C,, alkoxy;
R*, R’ and R® are hydrogen or halogen;
Y 15 —O—;
20 R?, R® and R® are each one of hydrogen, C, , alkyl, hydroxy, C,, alkoxy,

phenoxy, C,_, alkyloxycarbonyl, benzyloxycarbonyl, cyano,

(0]
0 0 Rh
>—.:_O or §\C/ ~~ \H/
o) i
(o] (o]

where R" is benzyl, methyl, ethyl, isopropyl, sec-butyl or t-butyl, and where Rf
is hydrogen or C, 4 alkyl;
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10 —(CH,),— where y is zero, 1 or 2, while R’ and R'° are defined as above; or R” and
R!? are taken together to form —(CH,),—, where t is zero, or 1, 2 or 3, while R® and
R® are defined as above; or R® and R® are taken together to form —(CH,),—, where
ris 2, 3, or 4, while R” and R'? are defined as above;
10 n is from zero to 4; and m is from zero to 4.
33. A compound having the Formula Ila:
R3A
11A
RA R
\ | Ia
[
R N /\@/\ A/N NR'R
o a X \”/
o NR®
or a solvate, hydrate, pharmaceutically acceptable salt or prodrug thereof,
wherein:
15 R'* represents a group:

ZA
< TONR12A

wherein Z* represents a bond or C, ¢ alkyl; and R'*A represents hydrogen,
C,.; cycloalkyl, C, ¢ alkoxy, aryl optionally substituted by halogen, hydroxy,
heteroaryl, diphenylmethyl or dicyclohexylmethyl;
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wherein ZP represents C, ¢ alkenyl or C, ¢ alkyl optionally substituted by
CO,R" or COR'"; R!?® represents hydrogen, C,, alkoxy, mono- or di- C,,
5 alkylamino, phenyl substituted by CO,R'*, oxadiazole substituted by a hydroxy
group, or an unsubstituted C-linked tetrazole group; and R' is C, ; alkyl or mono-
or di-hydroxyphenyl;
or R'* and R?4 can be taken together with the nitrogen atom to which they
are attached to form a three to seven membered ring, which optionally contains

10 an additional nitrogen or oxygen atom, and which is optionally benzo- or pyrido-
fused, said ring being saturated or partially unsaturated, and said ring having one
or two optional substituents on either a ring carbon or nitrogen selected from the
group consisting of halogen, hydroxy, acyloxy, alkoxy, aryloxy, alkyl, cycloalkyl,
alkenyl, alkynyl, aryl, aralkyl, heteroaryl, heteroar(C,,)alkyl, carboxyalkyl,

15 alkoxycarbonylalkyl, hydroxyalkoxyalkyl, cyano(C,.;o)alkyl, hydroxy(C, ;o)alkyl,
alkoxy(C,.,o)alkyl, alkoxyalkyl, monoalkylamino(C,.,o)alkyl and dialkylamino(C,.
o)alkyl, carboxy, alkoxycarbonyl, carboxamido, formyl, alkanoyl, aroyl,
aralkanoyl, sulfonyl, alkylsulfonyl, alkoxysulfonyl, and when said optional
substituent is present on a ring carbon, NR¥R!,

20 R"”and R"independently represent hydrogen, C, alkyl, C,; cycloalkyl,
C,salkenyl, C, ¢ alkynyl, Cq. o aryl, hydroxy(Cq.,g)aryl, Cs. o ar(C, y)alkyl, pyridyl,
pyridyl(C,y)alkyl, carboxy(C,,)-alkyl, C,, alkoxycarbonyl(C, ,)alkyl,
cyano(C,¢)alkyl, hydroxy(C,¢)alkyl, C,, alkoxy(C,.¢)alkyl,
mono-(C, 4)alkylamino(C, ¢)alkyl, or di- (C, 4)alkylamino(C, ¢)alkyl,

25 or R'® and R together with the nitrogen to which they are attached form
a C;; heterocycloalkyl ring;

R represents C, ; alkyl or halogen;

R''* represents hydrogen, Cq o ar(C,.,) alkyl or C,_, alkyl;
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CO,R" or COR"; R!?B represents hydrogen, C,, alkoxy, or mono- or di- C,;
15 alkylamino; and R" is C, ; alkyl or mono- or di-hydroxyphenyl;
or R'* and R?* are taken together with the nitrogen to which they are
attached to form a C,, heterocycloalkyl or C,, heterocycloalkenyl group,
optionally benzo fused and optionally including an oxygen atom or an additional
nitrogen atom, and which may be optionally substituted by C, ¢ alkyl, hydroxy,
20 C,.s alkoxy, C, alkoxycarbonyl, formyl, (Cq_,)ar(C, 4)alkyl, Ce.,, aryl, pyridyl,
hydroxy(C,_,)alkoxy(C,_,)alkyl, halogen, or NRP*R';
R*and R" independently represent hydrogen, C, 4 alkyl, C;, cycloalkyl,
C,¢alkenyl, C,¢ alkynyl, C,. o aryl, hydroxy(Cs.,o)aryl, Ce.,o ar(C,_s)alkyl, pyridyl,
pyridyl(C,_yalkyl, carboxy(C,¢)-alkyl, C,, alkoxycarbonyl(C,,)alkyl,
25 cyano(C, ¢)alkyl, hydroxy(C,¢)alkyl, C,, alkoxy(C,¢)alkyl,
mono-(C,,)alkylamino(C,¢)alkyl, or di- (C,y)alkylamino(C,.¢)alkyl;
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[3-{5-chloro-3-(N-methyl-N-[2-{2-pyridyl }ethylJaminocarbonyl)phenoxy}
20 propoxyamino]carboxamidine trifluoroacetate;
[3-{5-chloro+3-(N-methyl-N-[3-pyridylmethyl]aminocarbonyl)
phenoxy } propoxyamino]carboxamidine trifluoroacetate;
[3-{5-chloro-3-(N-ethyl-N-[4-pyridylmethyl]aminocarbonyl)
phenoxy } propoxyaminojcarboxamidine trifluoroacetate;
25 ethyl 2-[5-{3-(amidinoaminooxy)propoxy}-3-chlorophenyl]-N-{2-

pyridylmethyl}aminocarbonyl]acetate trifluoroacetate;
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10% & () -rrrsiVsXs4l.[ : 5The process for preparing a hydroxyguanidine compound of

claim 1, comprising reacting an alkoxyamine compound of the Formula IX:

IX

wherein R'-RS, Y, n, m, R7, R%, R’ and R'° are defined as in claim 1, with a

guanidinylating reagent.

41.  The process of claim 40, wherein the guanidinylating reagent is

selected from the group consisting of aminoiminosulfonic acid, substituted 1H-

10 pyrazole-1-carboxamidines, and N,N'-bis(tert-butoxycarbonyl) S-methyl
isothiourea.
42. A process for preparing an aminoguanidine compound of claim 1,
comprising:
(a) reacting an aminoguanidine of the Formula VII:
R11
I
N

15 HN \”/NR'”R° VI



10 ! F#"10% & ()- Fyy '10% & ()- FS10% & ()- FysZ10% & ()- FS10% & (()- F
3 10% & ()-sss=tOtt|[:> 10 ! FF1109%& ()- F/1"10% & ()- F@ MLOY% &0(3)SEP 1001
Fs*10% & ()- FS(10% & ()- Fy%d0% & ()-t"u uuuuuuuvU40  Ff S1098( & () -
F&LZ109B( & ()-10(10(10( F710% & ()- FfL610% & () -

F210% & () - umlovegisdgam| [ - vUA0  F F, 109B( & () - F FSS109B8¢C&N(999/0785
"1098(& ()- F 1098(& ()- FSlO%B(&'() F31098( & () - wwwxy#y|[:vU40 F

FS' 1098( & ()-F FSYWOuB(& ()- F, #1098I¥-()- 8ni109B(& ()- Ff 1098(& ()-
FS109B( & () - #yyz! V\{X g{s{vU40 F@B10%#& ()- F9' nTLO%~#&'() 108(108( 108(
& yl" 10%3(&- ermﬂ?y ngt R%argpsdefined oogpian i)w@{ yeqrbpryjlicoptaying  F

F10%-#& ( Yo #&! () F10%#& ()- FI S 10%#& ()- F
10%-#8& () | |‘i°£‘r%1uP8\9%§6FQ”ﬁ E%'g}g#&' F FQ 10%#& ()- F@ 10%#& ()-
F10%#& ()- FI S 10%#& ()- F@m%#&' () Nor mal " "Headi ng 13]c¢" "Headi ng
23] ¢c" "Heading 33]c" "Headi nqa343]§' "Headi ng 53] c" "Heading 63]c" "Heading
73] c" "Heading 83]c" "Heading "A "Default ragraph Font $- 49>;
GEO W\ agksxr D@<y +zZ $- YS—F NQTrv~40D8elN =] #") m 16;
| BG MQFY_dkVnr Wy~
"$&(*, . 02468: <>@DFHEk$1I\a¢AL
XzZe#- 5>FJPRUSM prs{| R¥™ :
"\ #A$$D (, 012467| 89: <<>’?AB -1 IMNQaRSTRW: o
YYd[\~__Adde%Sj knbni nnopght $5v) W z{ %' b. Elv: qEROOW4 21 | UxwOe, nC +a" C| Y' 0~V
[7fs " $&6' 2* +- 0V135X8k9; h=?@

BCREH AKPRBV Lrkin 10984, B! ANRE 90! RY LRI LEWHERPIYIEH] 1, (o form an

5 amidinohydrazone; and
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(b) selectively reducipg the hydrazone carbon to nitrogen double bond

of the amidinohydrazone obtained from (a).

43.  The process of claim 42, wherein the aminoguanidine is provided
as a salt.
10 44,  The process of claim 42, wherein the aminoguanidine is provided

as a nitrate salt.

45.  The process of claim 42, wherein (a) proceeds at ambient
temperature using alcohol as a solvent; and 4N HCI in dioxane is added to the

reaction mixture.

15 46. A pharmaceutical composition for inhibiting proteolysis in a
mammal, comprising an amount of a compound of claim 1 effective to inhibit

proteolysis, and a pharmaceutically acceptable carrier or diluent.

47.  The pharmaceutical composition of claim 46, comprising an

amount of said compound effective to inhibit a trypsin-like protease.
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51. The use of a composition of claim 46 for the preparation of a
medicament for inhibiting thrombin-induced platelet aggregation and clotting of

fibrinogen in plasma.

10 52. The use of a compound of claim 1 for the preparation of a

medicament for inhibiting thrombin in blood by adding to the blood.

53.  The use of a compound of claim 1 for the preparation of a
medicament for inhibiting formation of blood platelet aggregates in blood by

adding to the blood.

15 54.  The use of a compound of claim 1 for the preparation of a

medicament for inhibiting thrombus formation in blood by adding to the blood.

55. In a device used in blood collection, blood circulation, and blood
storage wherein said device includes an effective amount of a thrombin inhibiting
compound or macromolecule as an anticoagulant, either embedded in, or

20 physically linked to, one or more materials that form the structure of said device,
the improvement comprising employing as said thrombin inhibitor one or more

compounds as claimed in claim 1.
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56. The device of claim 55, wherein said device is a catheter, blood
dialysis machine, blood collection syringe, blood collection tube, blood line or

extracorporeal blood circuit.

57. The device of claim 55, wherein said device is a stent that can be

surgically inserted into a mammal.
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