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acid or aspartyl, and netal |l oproteases (Cuypers et al., J. Biol. Chem 15
257: 7086 (1982)). Proteases are essential to a variety of biological
activities, such as digestion, formation and dissol ution of blood clots,
reproduction and the imune reaction to foreign cells and organi sns.
Aberrant proteolysis is associated with a nunber of disease states in nman
and ot her mammal s. The human neutrophil proteases, el astase and cat hepsin
G have been inplicated as 20 contributing to disease states marked
by ti§sue destruction. These di sease states include enphysema, rheumatoid
art-hri'tis, corneal ulcers and gl onerular nephritis. (Barret, in Enzyne

| nhi bitors as Drugs, Sandler, ed., University Park Press, Baltinore,
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key 25 roles in normal biological functions of mammals. In many
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The present invention relates to novel compoundsthat function as enzyme
inhibitors, and particularly to a new class of non-peptidic inhibitors of proteolytic

10 enzymes.
Related Art

Proteases are enzymes that cleave proteins at single, specific peptide
bonds. Proteases can be classified into four generic classes: serine, thiol or
cysteinyl, acid or aspartyl, and metalloproteases (Cuypets et al., J. Biol. Chem.

15 257:7086 (1982)). Proteases are essential to a variety of biological activities,
such as digestion, formation and dissolution of blood clots, reproduction and the
immune reaction to foreign cells and organisms. Aberrant proteolysis is
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, theumatoid 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-1 esterase, C-3
convertase, urokinase, plasmihogen activator. acrosin, and kallikreins play key

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



beneficial to disrupt the function of one or nore proteolytic enzynes in
the course of therapeutically treating a mammal . Serine proteases include
such enzyn¥® WH18last ase (human | eukocyte), cathepsin G pl BSHMUT?RI420
esterase, C-3 convertase, urokinase, Rlasm nogen 5 activator,
acrosin, chymotrypsin, trypsin, thronBin, factor Xa and kallikreins. Human
| eukocyte el astase is rel eased by pol ynorphonucl ear | eukocytes at sites of

i nflammation and thus is a contributing cause for a nunber of disease .
states. Cat ' j i S15HS ' d'zgﬁl' Soifse COMpounds
w th the ab?léiﬁﬁ;éﬁ%?d?sz?\?gﬁmtﬁﬁedﬂ?gtaﬁi ty 1’8?&?%(’:31 eééen‘yﬁg@qg€e efpect ed to
have -an 10 of therapewtivally iredtingramammal.ef f ect useful .in the treatnent of gout,
r heunmat oi d arthr%ti.s and ot her, i,nfl rmator;/ di&égase , and in the treatnent

of enphysema. ChywHe BFBERFSAREiuds Joy Fapmes as slstess, Gugen rekocytedni bi tor s of
these enzyngngisth & Hadinin,\CII' Erhdl) (RA"ehTatbdsh. drolddll, HidsHifloil” Ok nase
and pl asm nogen activator are useful in treating excessive cer growt h

di séase st aasivatosechosirg chymotypsin, diypsinj thrdmibin, factor Xaymdkallikpdiys, prostatic
carcinoma and psgriasis. The sering protease thronbin occupies a central

rol e in henostas &‘*ﬁ?ﬂﬁﬁl}éﬁ? ‘Sé%asgg%é( n%m?mhewlqaaleubpw n, induces
a nunber of ek S8k £ s%‘é;ﬁhjﬁﬁ ltind! I imgt | e cells,

| eukocyt es,aﬁtggﬁfelggt, atll ﬁ%uro%é ( appar&e Icﬁﬁsgetfbg n reoggggélgs%

Phar macol ogitaws. Gathepsie & is4ndhér Biifiar? Aeutrophil sefiddPidleasd. eChmpbinsdsand Topol ,

Crculation 90(3): ,1522-1536 (1994); Harker, Bl ood Coagul ati on and
Fi bri nol ysi ith thesghility t?)“;lBht?ﬂ%“("ﬁgﬁﬂeﬁe PRAYIMES aroPKpseted ehavsapul at i on

caggade thr ﬂufﬁiﬂm%% t ' h NS Yl Lvati o or the
extslr%i nsi c p%#&way (ac \?E{éfﬂodr%g y@%ggure 0 f%ﬁ%@ﬁa a})o%é&ﬁ?ﬁt}se?@z)t hel i al
surface, daocthgrinflamumssy disesses, andin the aeatmehtof ediphyséa ChyrhatfiRid 0 a series
of 25 bi ochem cal events that_cqonverge on thronbin. Thronbin cl eaves

fibrinogen &hd FyRsieale digawivesneymes. nEphwlitoss Pt these gnzyanestare gpeful inon)

potently acj.l] | Glnshi wgﬁ ' RiQteol ytic cleavage of the
cell surf ac{erk%{ﬁ%g%%ﬁ%ﬁrt%bept c}{roli]% ug ﬁ?s%%(gérgns wargégnlar? ‘&%‘ﬁ%‘t"‘a}‘%‘%@‘
31(4): 270- 2ifv tfed@pd excessivel cell growth disease states, such as benign prostatic '

15 hypertrophy, prostatic carcinoma and psoriasis.

The serine protease thrombin occupies a central role in hemostasis and
thrombosis, and as a multifactorial protein, induces a number of effects on
platelets, endothelial cells, smooth muscle cells, leukocytes, the heart, and
neurons (Tapparelli et al., Trends in Pharmacological Sciences 14:366-376

20 (1993); Lefkovits and Topol, Circulation 90(3):1522-1536 (1994); Harker, Blood
Coagulation and Fibrinolysis 5 (Suppl 1):S47-S58 (1994)). Activation of the
coagulation cascade through either the intrinsic pathway (contact activation) or
the extrinsic pathway (activation by exposure of plasma to a non-endothelial
surface, damage to vessel walls or tissue factor release) leads to a series of

25 biochemical events that converge on thrombin. Thrombin cleaves fibrinogen
ultimately leading to a hemostatic plug (clot formation), potently activates
platelets through a unique proteolytic cleavage of the cell surface thrombin
receptor (Coughlin, Seminars in Hematology 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



autoanplifies its own production through a feedback nmechani sm Thus, 30

I nhibitors of thronmbin function have therapeutic potential i
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- 3- cardi ovascul ar and non-cardi ovascul ar di seases, including: myocardi al
infarction; unstable angina; stroke; reStenosis; deep vein thronbosis;

di ssem nated i ntravascul ar coagul ati on caused by trauma, sepsis or tunor
nmetast asi s; henodi al ysi s; cardi opul nonary bypass surgery; adult respiratory

distress 5 cadiovadtlk AiiontaBbPstilartifaes, ihdl BUAR I odardial fifirétich;

ul cerative colrtrs; 1 nduration; netastasis; hypercoagul_ ability during
- chenot her apy; uAétablei ampinag stickepesterdsisn' deep yveln otheombasiy; i dissepninated on i n t he
eye; and wound heal i . uses i.n¢clude the use of said t%r nbi n
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- collection, bl oogdm rculati age, such™as catheters, blood
~di al ys§ s machispdromb] ead6toxizl sheck; irheunsaoitl nghritis nicerative solitis; dmthrationps  and
~stents. Factor Xa is another serjine pr,otggse LN th_eésf1 agul ati gn pat hway.

- Factor Xa assdestastasis; hyparcpagulabilityaduning chempthstapys %ﬁg‘gﬁ‘h%l srenbr ane
t hereby form ' ; Thi.s d’@%i' ex then
converts 15 %Wg%bg{%%lﬂﬁ??%bgwen@f tflgieg%%{i o@%s%gg%tion and
~Fibrinolysis Sadhidethédade of 480 Mrombh ilshibitodslas askidoagglate eitloen embeddedtinn i nol ysi s
5 (Suppl 1):547-S58 (1994)). Inhibitors of factor Xa are thought to offer
an advant age ©vphysiegllyiiinkedipmaterialsaisedinithamanutactyre ghdavices pseddn blopd ot

(Ler kBt andoleiBr: ieyd cRalbh i S pioy s, J4al OpRARSbISRGRENE ", o\ o\
Bl ood Coagul atpQinds bidddtolie@ionsyfinges@hd Bibles, blod¥iinesafd ké84) ) . A need
continues to exist for non-peptidic corrpouncfs that are potent and

Factor Xa is another serine protease in the coagulation pathway. Factor
Xa associates with factor Va and calcium 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):847-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):847-858 (1994)).

A need continues to exist for non-peptidic 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

25 mammalian foxicity, are potentially valuable therapeutic agents for a variety of

conditions, including treatment of a number of mammalian proteolytic disease

states.



sel ective protease inhibitors, and which possess greater bioavailability
and fewer side-effects than currently avail able protease inhibitors.
Accor di ngl WO 298W7¢| asses of potent protease inhibitors, cha?M@?%’"ng by
potent inhibitory capacity and | ow 25, manmal i an toxicity, are
potentially valuabl e therapeutic agents for a variety of conditions,
I ncl udi ng treatnent of a nunber of mammalian proteol ytic di sease states.
WD 99/ 51571 PCT/ US99/ 07420 .

-4- Summary of the Inventi ' vy nis directed to novel
conpounds havi ng Formul a I?%Mvav?j%zﬁgg%%e\%ﬁe'g are processes for
preparing conpounds of Fornula 1. The novel conpounds- ofthe present
invention are potent inhibitors of proteases, 5 especial ly
trypsin-1ike ser iThe prasentdsiesntion isditected te hgvel compounds havingHomnulahk onbi n,
plasm n and factor , Xa. Certain ofthe ounds exhi bit aptithrogbotic
activity vi Sbeg‘?‘P’lactA,é"ﬁ?\gg?‘f% Hfﬂ‘ﬁﬁﬁs&ggﬁwgﬁffﬁ W%“%PPE?@“#?\?; nedi at es
useful for fqegh -gma@@fﬂk YdsBst ifvntibh L/ PoRink hitSitdry bft proteddd8, | Nvention
i ncl udes a corrpoi;stlgftlig for inh?,bisti ng Iolss of bl ood pl atelpef?s, 10

i nhisbi ti ng &speoially tnypsifi-like serthepirateases tsuclyasrobymibtrypsii, thyipsin, thogmbing nat i on of
fibrin, inhibiting thronjus_for Lon, and .inhi.biting enbol us.f.ormation in
a manmal , CB%W%W%O{%%GW%d‘? FRMPOHRdS £ ﬁ‘t F“FF“EF ERNI cal Iy
accept abl ¢GRI ditoff, sclddhS SHTBRSH thiofib, BPde A RABs st fFfok MEming
ant i coagul aglt?a{s#eg{’lﬁp atel et agents, and tﬁrorﬁool y'télsc ager?ts. The

conposi t i ongompourils havitgdntithrdrhbatit, ackivibpd 15 products, or mammali an

organs in order effect the.desired .i.nhibitions. Al's royi ded are
met hods of i nhi bileHyestion ingludesacomposition forinhibiipg loss &d&’\{fﬁaﬁ’ﬁal, and

metfipds f oAbk RokniR¥ioh BF Blodl plabiataghiepites, {RRibRiNs FoRRMOADE fibrin,

inhibiting thrombus formation, and inhibiting embolus formation in a mammal,

‘comprising a compound of the invention in a pharmaceutically acceptable carrier.

These compositions may optionally include anticoagulants, antiplatelet agents,

‘and thrombolytic agents. The compositions can be added to blood, blood
15 | prodlicts, or mammalian organs in order to effect the desired inhibitions.

Also provided are methods of inhibiting or treating aberrant proteolysis
in a mammal, and methods for treating mydcardial infarction; unstable angina;
stroke; restenosis; deep vein thrombosis; disseminated intravascular coagulation
caused by trauma, sepsis or tumor metastasis; hemodialysis; cardiopulmonary

20 bypass surgery; adult respiratory distress syndrome; endotoxic shock; rheumatoid
arthritis; ulcerative colitis; induration; metastasis; hypercoagulability during
chemotherapy; Alzheimer’s disease; Down's syndrome; fibrin formation in the

| eye; and wound healing. Other uses of compounds 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.



stroke; restenosis; deep vein thronbosis; dissem nated intravascul ar

coagul ati on caused by traumm, sepsis or tunor netastasis; henodial é@’ 30
car di opul nonwioywes®s71 bypass surgery; adult respiratory FicI{yseL s
syndrone; endotoxi c shock; rheurmatoid agthritis; ulcerative colitis;

I ndurati on; netastasis; hypercoagul abi 'ty during chenot herapy; Al zheiner's
di sease; Down's syndrone; fibrin formation in the eye; and wound heal i ng.

Q her uses of conpounds of the invention are as anticoagul ants either

enbedded in or physicallyv.l|] | ol ' ioi

manuf act ure of devﬁi‘ggmﬁété#@Egg\cooagggﬁme@tiﬁgﬁﬁﬂpggﬁt dgil%rr%%ggltuicg}r’\, and

bl ood st or age of SUilfadé it at amaiab bybdttachingi tal the isarfaees kitherscovhlentlyl ool | ect i on
syringes and tubes, blood lines and stents. WO 99/ 51571

Pr US991 O7420 nbncovhalentlynscqompstndpEheinwentiors a net hod for reducing the

t hrombogenicity of a surface in a manmal by attaching to the surface,
either covalently or noncovalently, a conpound of the invention. Detailed

Description of the Bgfl{i?édws < fﬁ'ﬂ?ﬁ@?ﬁ’e{e”“dﬁ”’“dimw esent

~invention is directed to a nov ehzam de and sul f onam de
derivatives having Formula I: [err] or a solvate, hydrate or
phar maceutically acceptable salt thereof; wherein: L represents -C(O- or

-Sqerf]-; 10 The ‘present Ravention issdirrctedqtogs aapel qiqsérqf]bepagmgg@ﬁ s a

g[glr;péo[%ﬂ:hosrp eriﬁl-dgrg‘gaﬁ%s%vlng%%%ﬁ}:aken together with the nitrogen

3
R R® "
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or a solvate, hydrate or pharmaceutically acceptable salt thereof; wherein:

L represents —C(O)— or -SO,—;
10 R! represents a group:

e Z\R1z

R? represents a group:

SEN R

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, either of which 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 halogén, hydroxy, acyloxy, alkoxy, aryloxy, alkyl, cycloalkyl,

20 alkenyl, alkynyl, aryl, aralkyl, heteroaryl, heteroar(C, alkyl, carboxyalkyl,
alkoxycarbonylalkyl, hydroxyatkoxyalkyl, cyano(C,.,p)alkyl, hydroxy(C,.;o)alkyl,

alkoxy(C, )alkyl, alkoxyalkyl, mono- and di-alkylamino(C, p)alkyl, carboxy,



15 are attached to forma three to seven nenbered ring, either of
whi ch contains an additional nitrogen or oxygen atom and which is

opti onal | ywieeasesT1or pyrido- fused, said ring being prefer aBFHUSIVUAZ ed,
and said ring having one or two optiogal substituents on either aring

carbon or nitrogen selected fromthe ™group consisting of hal ogen, hydroxy,

acyl oxy, al koxy, aryloxy, alkyl, cycloal kyl, 20 al kenyl , al kynyl
aryl, aral kyl, heteroaryl, heteroar([err])al kyl, carboxyal kyl,

al koxycar bop \ 0 I n r |,

nydlr oy (| or PR Riepifony L iRl ﬁ%‘% Pl S el sufony,

T LSO 073D e ool Car bosam o ot ot kanoyl . aroyl,
- 6-, al koxycar bqnyl , carboxagnmi do, for noyl , aroyl,

ar al kanoyl , sul thzylr?Pra#e%w &y e |,Caaa| E)S&%‘g}'k oyt %’& E)a’llv]&é-v\hen Y

C-substi tut , e . ,

[err]cycl oaﬁ%érﬁ§ﬁlg?§lf F‘%ﬁ%ﬁ:@%ﬁ%ﬂjy&w ? fgﬁéﬁoﬁ%’%%gi;@%ueﬁs%yl , aryl,

olr kfslet er oﬁr gj)tionaﬂyeiibsaﬁmd)m'thms ﬂkyltor hg_dro:glpbi?ﬁa?ﬁrgsg_ﬁﬁbmryt ' Im&th;dl , vv![ ':1 hI [err]

al kyl or hydroxy, or [err] represents diaryl nethyl, diheteroaryl methyl,

di cycl oa![ kymgewggarylme &MWZ?‘S@WP‘)@@%XF@?&W@%—H ndependent I[ y ]

represent a bon r]ea . n, err

al Eynyl chai n, ea?‘ g&gﬁgl%%hgwerg%%gr??’ﬁ%xa]ycg'ér?‘b&gﬁ%%ﬁ%&ﬁ ag%éxg may be

optional |y gRiih,dra€], itkimichafoWhettahdlor tadMitkdien digiges oamdfidatomal |y 10
substituted by one or nore groups_sel ected, from hal ogen, hyd.roxi/, CN, [err]
y

al kyl, [ er r magibeooptionplds eqntained xyjthin eqchl qhpin, apd thq chainy yryoptipaslly [err]
L9100 11 NS 3mSR 3 S len ROy R EET ALY oy
of whi ch i sQpalkenad, yaikeBFCi DElkel C, L&cyloxy, NRRIE NHOGRY, NHSO)R*Rl er r] or
Lerrl Ts o U CORY CoNRPRM and SOMR AR 27V
provided that when one of R' or R? is C, ; 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,.,o)alkyl, amino(C, ¢)alkyl, monoalkylamino(C,_,)alkyl,
dialkylamino(C, ,o)alkyl or carboxyalkyl;
R'3-R'¢ represent hydrogen, C, ¢ alkyl, C,, cycloalkyl, C, ; alkenyl, C, 4
alkynyl, C4,, aryl, mono- or di-hydroxy(Cy p)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, ,)alkylamino(C, c)alkyl;
or R* and R* form a C, , heterocycloalkyl ring,

or R'S additionally may represent trifluoromethyl; _

25 ' R 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, calkyl, C, , alkoxycarbonyl-
(C,»)alkyl, cyano(C, ¢)alkyl, hydroxy(C, ¢)alkyl, C, , alkoxy(C, ¢)alkyl, and mono-
and di-(C,_,)alkylamino(C, o)alkyl,



hydroxy[err]al kyl, amno[err])al kyl, nonoal kyl am no[err]al kyl,

di al kyl am no[err])al kyl or carboxyal kyl; [err] represent hydrg rr

al kyl, [err]|W&R858¥kyl, [err] alkenyl, [err] alkynyl, [err] Pé&g‘%,”&%ﬁé- or
di - hydroxy [err] aryl,[err]alkyl, pyrig%l, 20 pyridyl ([err])al kyl,
carboxy(C .6)-al kyl, [err] alkoxycarbonyl[err])alkyl, cyano[err])alkyl,
hydroxy([err])al kyl, [err] al koxy([err])alkyl, nono- and
di-([err])alkylam no[err])al kyl; or [err] and [err] forma [err]

heterocycl oal kyl  ripH07 af R'F 6dnl e talebahith gt with tHENitdbSEH A&AM whichitheyor onet hyl ;
25 [err] and [err] are 1T ndependently selected from'the group

consi'sting. of atkyttachgdto fgror a hetatoeytlic fing sdlectedcfroml thy proupeoniistingehy| , [err]
| kynyl , . al kyl idyl, r i dyl | kyl,

car boxy( [ or | NeaprephotinesiiRins N Bipptadmsipire qobbnitp B eypstnas i toe 1 1) i ky!

hyd C2.6) & \

0 ([orr 1) al Kot Oy pRLbbalyf Xhb w51 GoP8HCy 0BRS), el Bifonyl, Cony

PCTI US99/ 074 2frylsdlfonyl, RC{¢ anlkylaarbdnyt, armbsphohken of o @Rfhearyldatbonyl)e ni t r ogen

t to which th ttgched to f t lic. rj |l ected f
the ar oup conSrEFAGSHENYTor Sratrensany FaHpRy L NipETeBtITSIRy
ti | - i i A ir] .
Syl orr] o REbirdy R N o IR, e doi MR i o 71
aryl sul f onyl , bd eptichally €ysubstititedry| , norpholino or [err] arylcarbonyl),

N-pyrrol yl sul fonyl,, N-piperidinylsulfonyl, N-pyrrolidinylsulfonyl,
N- di hydr opyri dyl sum’(}ﬁ';')llg and Rgcﬂrﬁleé&‘!lePl?d ¥ rasenols Bydrogens allsdy cl i c ring

- ;‘Sr gge‘r’]f’t ;f’ E@{c?ééﬂ&l,sﬂl?e%&i, ey, dpfibhdilyPubsiafed ANISARARY ShivsitiiEa Of
aralkyl, optionally substituted heteroaryl, triflucromethyl, 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 one of
-CH=CH-CH=CH- or -(CH,),~, where q is from 2 to 6, and R® and R® are

15 defined as above;
R*, in each instance, is independently one of hydrogen, alkyl or cycloalkyl

wherein said alkyl or cycloalkyl groups may optionally have one or more

unsaturations;
Y is one of -O-, -NR"”-, -S-, ~-CHR'®- or a covalent bond;
20 R”, in each instance, is independently hydrogen, C, alkyl, benzyl,

phenyl, C, ,, hydroxyalkyl, C,.,, aminoalkyl, C, , monoalkylamino(C, ;)alky},C, ,
dialkylamino(C, ;)alkyl or C, ,, carboxyaiky]l;
R’ is one of hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, hydroxy, alkoxy,
25 aralkoxy, aryloxy, heteroaryloxy, or mono- or di- alkylamino, provide;i thatnis
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, dialkylaminoalkyl or
30 carboxyalkyl;



10 cycl oal kyl, al kenyl, al kynyl, optionally substituted aryI
optionally substituted aral kyl, optionally substituted heteroar

trifluor omW®99/515Hal ogen, hydroxyal kyl, cyano, nitro, car bofﬁ%ﬁ?s‘/"l‘@?r]

or when present on adjacent carbon atchgs, R3 and [err] may al so be taken
together to formone of -CH=CH CH=CH "6r [err] where g is from2 to 6, and
[err] and [err] are 15 _ defined as above; [err] in each instance, is
i ndependent|y one of hydrogen, al kyl or cycloal kyl wherein said al kyl or
cycl oal kyl group t Y is one
AT S e T e L DA
each i nst ancleor 2, whila &3 ead R¥re gteﬁr;edlas)gbnve {)ﬂl@-‘é}ndd{‘kaietamrwgétherto '

Pl kT At SHCH e Whtre t fize rq@oaﬁmim BOPHiS R A areefineries

car boxyal kyl (AR Y
hydr oxyal kyl abo{éﬁoaic}aﬂﬂ{%m%%% am nogﬁlzg‘? 2)6 I’a }%yrlé%‘z?é)wlhﬂy

car bbxyal kylandR/Uarexdgfined dsabygye;25 aral koxy, aryl oxy, heteroaryl oxy,
or nono- or di- a)QI,( yl am no, provided that n is other than zero when R7 is
hydr oxy, al koxy, F%‘P‘WS?@/“ | oxy, heteroaryl oxy, or nono- or di-

| kyl ami no; [ ERR , akk | kyl,
2yl hydroxyal Ky oS0 AEAZ AR b el PR afiBibal ky1 o
30 canhmaj&@ll I afaﬂd;Mﬂm C,..0alkyl b

PCT/ US99/ 07420 - 8- a{c()?ih(ll?(Yczaor)li:‘gltm’Rl?err areog ake)nktyooreiaf\eorxy?lo }‘orm [err] where

y is zero (a bond MR‘W!W@WM ogea, glkyl, 5% alllosy.aryloxy,R7 and
[erjg aret aka%lkct)ﬂg gﬁéa%cai'%nyloxy, cyano or -CO,R%;

R" is alkyl, trichloroethyl, cycloalkyl, phenyl, benzyl,

Rf o
I >=0 o i\’/o RP
o .or \“/
RS 0

Rd

where R? and R°® are independently hydrogen, C, ¢ alkyl, C,  alkeny! or phenyl,
Rfis hydrogen, C,, alkyl, C, ; alkenyl or phenyl, RE is hydrogen, C.salkyl, C, ¢
15 alkenyl or phenyl, and R" is aralkyl or C, 4 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-,
mela-, or para-to Y, with the meta- position being preferred.

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



form[err] where t is zero (a bond), or 1 to 8 while [err] and [err] are
defined as r [err] and [err] are taken together to f ere
r is 2-8, wﬁﬁﬁﬁgﬁ$8§ and [err] are defined as above; %r ﬂk%&@%%ﬁhor
NH, [err] is one of hydrogen, alkyl, arqlkyl, aryl, hydroxyal kyl,

am noal kyl, [err] dial kylam no(C2 10)al kyl or carboxyal kyl; [err]are

I ndependent|y hydrogen, alkyl, hydroxy, alkoxy, aryloxy, 10

ar al koxy, al koxycarbonyl oxy, cyano or [err] [err] is alkyl, trichloroethyl,
cycl oal kyl, phenyl, benzyl, [serr] where [err] are independently hydrogen,
[err] alkyl, [err] alkenyl phenyl, [err] is hydrogen, [err] alkyl, [err]
al kenyl or phenyl [ery ydrqgen [-err] aIkyI11[err].15 al kenyl
or phenyl, and [erq] is a [err] al kg®; I's iNRBRe zero to 8; and m

is fromzero to 4RXhe noi err] s ghiached t t e benzene Feing in a
x@ posi tion being

position ortho-, npi¥ N \g \
preferred. 20 R Py ef erabl vy, tRIa Sorrpounds Rave the structure of
7

Formul a | a: WO 99/ 5171
PCTrJS99/ 07420 -9- 3 [err] \/§1ere| n each of the groups is as defined for
Formula | above. Referring to the general Formula | and Fornula la, where

Rierr] represghlsindadi Stthe groups is as defined for Formula I above.
Referring to the general Formula I and Formula a, where R? represents
a-group

5 7 Z.\R1z
Z is suitably C,4 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'S, CO,R”, CONR"R", or SO,NRVR", and R* is suitably hydrogen,
10 Cs.7 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 Iz where R! represents

a group

15 ~ Z\R12
Zis suitably 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™ is preferably optionally substituted phenyl, C,,
cycloalkyl, e.g., cyclobutyl, cyclopentyl or cyclohexyl, diphenylmethyl or
20 dicyclohexylmethyl. When Z represents a C,., alkyl group, R? is preferably
hydrogen, cycloalkyl, e.g., cyclohexyl, or heteroaryl, e.g., thieny! or furyl.



Z[err] is suitably [err] alkenyl, e.g., allyl, or [err] alkyl, e.g.,

met hyl , ethyl, propyl orpentyl, which optionally contains apn _oxygen qroup
mﬁthin'the“%ﬁﬁ#ﬁsﬂnd is optionally substituted by a group SEFB@¥§%HF bm
hydroxy, [err] al koxy,. [err] is suitafj.y hydrogen, 10 [err]

het erocycl oal kyl , e.g., pyrrolidine or norpholine, aryl, e.g., phenyl which
Is optionally substituted by [err] or heteroaryl, e.g., oxadi azole
optionally substituted by hydroxy, triazole, or tetrazole optionally .
substituted by [ &seful alalugh .ofRRPeincludg €g,,t4r9l, gpnidim)l, Basphensl ((i@nd Fornul a
la where R represents a group, 15 [err] Z js suitably abond or [err] al kyl
group, e.g. thigphens), quinazolingl, ghinglinylsispguipelinyl,r teteahyfiroguinolinylyamepr esent s -

hydr ogen, [efrdi.:Gyci.0 a . t aryl. \Wen .Z represents a bond,’
[ERR] is prgferlé]g?{yisog#@é}ﬁlewl éﬁggdfbug‘{dl '?’gt gégpﬁ%ﬁvf), Oferl} cl’b‘gf’kyl , e.g.,
cycl obutyl, te¥hicpanestylor kaldgdigxyC, (di ahepy,! methyl afiodp, C,

di cycl ohexyl net hyl . When, Z represents a [err]| al kyldﬁroup, [err is

pr ePer abl y m%é@h,cnswne@lkw,,m@mone la (Gig)ableydamipb, e. g.

t hi enyl or r . 71

PCTI US99/ o7g’izjemi‘ﬁ’&ca{%\g&'gﬁ{“\?“lal%&é‘é‘lkS?‘y"[aé??”]yl’i%ﬁ&ecrfﬁéVWxXW{’Cpg/ri di nyl

t hi ophenyl hydrexyalkd¥y9 Bh Gaéno(ChtbowaatitylJawlino, Bis(09 i daitloxyalkPDathidel i ny! . or

t et rahydroqui nolinyl, any of which is optionally Subst |x?’ut ed by one or two

of hydroxy, Geist PEC1Or alkexysrbenylnyCy, alimylgarhonyl] &) alkylsudfunyl, Cggr ]

al koxy, er am rr a X o, .

nmono( %/er r ][ ) g{kkgsﬁglﬁf%g!, G %}@?‘ﬂﬁ?wg hf %‘5?fngﬁ?'l’ @e@%@%ﬂ%‘ﬁﬂ%m no,

[ermd] al koxymadiieny buarkdinboX L, [ tisllitindamiyg! kkmylifiddamino, C, -
carboxyalkoxy, C, ¢ carboxyalkyl, carboxyalkylamino, cyano, trifluoromethoxy,

ino

perfluoroethoxy, C, ¢ acyloxy, and R7R™NSO,—,

where R'” and R*® are independently selected from the group consisting

| of hydrogen, C, ¢ alkyl, C,, cycloalkyl, C,s alkenyl, C,,; alkynyl, C,_,,

15 aryl, Cq 10 ar(C,)alkyl, pyridyl, pyridyl(C,_,)alkyl, carboxy(C, calkyl, C, ,
alkoxycarbonyl(C, j)alkyl, cyano(C,alkyl, hydroxy(C,¢)alkyl, C,,

alkoxy(C, ¢)alkyl, mono- and di-(C,_,)alkylamino(C, alkyl, or R and R '#

can be taken together with the nitrogen atom to which they are attached

to form a heteroéyclic ring selected from the group consisting of

20 N-morpholinosulfonyl, N-piperazinylsulfony! (optionally N' substituted
with C¢ alkyl, C,¢ hydroxyalkyl, Ce.10 aryl, Cg o aryl(C, g)alkyl, C, ¢

alkylsulfonyl, Cq.,, arylsulfonyl, C, ¢ alkylcarbonyl, morpholino or C,,

arylcarbonyl), N-pyrrolylsulfonyl, N-piperidinylsulfonyl,
N-pyrrolidinylsulfonyl, N-dihydropyridylsulfonyl, N-indolylsulfonyl,

25 wherein said heterocyclic ring can be optionally substituted with one or
two ofhydroxy, C, ¢ alkanoyloxy, C, ; alkoxy, C,_,, aryloxy, amino, mono-

and di- C, ¢ alkylamino, C, ; alkanoylamino, C, , alkyl, C, , cycloalkyl,

Cero aryl, Cg,, ar(C,alkyl, heterocycle, heterocycloalkyl,

carboxy(C,¢alkyl, C,, alkoxycarbonyl(C,alkyl, cyano(C,alkyl,

30 hydroxy(C,_¢)alkyl, C,, alkoxy(C,,)alkyl, mono- and



hydr oxyal koxy, [err] mono(carboxyal kyl )ani no, bis([err] carboxyal kyl)ani no,

[err] [err] al kox%carbonyl, [err] al kynyl carbonyl, [err] al k)@%&g}@ﬁzp
i ' ]

[err] al kenyWﬂﬁ , [err] alkynylsulfonyl, [err] alkylsul
al kyl sul f onam do, 10 : am di no, gyapidino, [err] alkylimnoam no,
formylimnoam no, [err] carboxyal koxy, ?err] car boxyal kyl ,

car boxyal kyl am no, cyano, trifluoronethoxy, perfluoroethoxy, [err] acyl oxy,
and [err] where [err] are independently selected fromthe group consisting

of hydrogen, [err] dﬁ((KyJ)alkBrhrmﬁlowzcg)ﬂ&yKWcar[)cEGR] @] keaoxy &ﬂbbh{;ﬁ' kynyl,
[err] 15 : r@]ﬂsl kyl, pyr| dyl, pyr| dyl g@.rgg]l%@p
car boxy([err])al kyFafb?’@ml%/ PX | Ekx0] 9@]’ ks 50 Vi/) al kyl ,

o) Ay i FI@II?%IFH {8 Ktond S opamido hosthoPhi ¢ h ¢ ne
nitrogen atomto V\:bh&bhérb@jﬂo@bﬁplﬁisﬁlﬁﬁ&lled to forma heterocyclic ring
sel ected fromthe ﬁlﬁoup consi sting of 20

N- nor phol i nosul f on lsmmemgp’@zah%wlomlorfmhynyl( upphtbyiamygdy% thiotenyk, ut ed wi t h

| kyl , . d I
a1 kyl sul f ony1 15emP SRl opBbRT St b o r Hor HashbRe o [err]
I b I oy, | by
ﬁ%y??gl ?g?lnillmseul fo?illléthylﬂl-&g}ﬂ;?%?%ﬂsylrl d n?pr ﬁlomn§lllf1:§ijl\l-| ndgimﬂl}mnyl 25

wherein sai d Aylsniforyd, arylsulfonyl,caR'IR NSO&-orvdiethE’abéRl"t ateattfined s one or
two of hydroxya err]al kanoyl oxy, [err]al koxy, [err] aryloxy, am no, nono-
and di- [err] I?yl am no, [err] aI kanoyl amno, [err] al kyI [err]

cycl o@ kyl, [err]’ pahituladigpreferredicoldsi

het er ocycl oal kyl , car boxy}g3 ererrﬁ ) e‘fl , gﬁyk aIIB iécgdégonyl ([err])al kyl,
cyano([err])al kyI (&Bo R and R2 are taken tdge&xeowﬁ{mem]imgenlto whieh they are

al kox err 157
PCT/ Ués(;g / 07]4)28“2"3}/“3‘3l to %etﬂOC%Oﬂ?CyF C}3 7 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,o)ar(C, alkyl, C,, aryl, pyridyl,
hydroxyalkoxyalkyl, halogen, or NR*R"; or
(B) R'isCy;cycloalkyl or C, ,cycloalkenyl, either of which is optionally
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,  alkynyl,
20 either of which is optionaily substituted by C,, alkyl, hydroxy, C,, alkoxy,
halogen, carboxylic acid, a C,, carboxylic acid ester group, or NRPRY; or
(©) R' is C;,; heterocycloalkyl(C, ()alkyl, C,.,
heterocycloalkenyl(C, ¢)alkyl, heteroaryl(C, ()alkyl, C,.,
heterocycloalkyl(C; ¢)alkenyl, C,, heterocycloalkenyl(C, )alkenyl,
25 heteroaryl(C,_¢)alkenyl, C;., heterocycloalkyl(C,)alkynyl, C,,
heterocycloalkenyl(C, ()alkynyl, heteroaryl(C, ;)alkynyl, di(C;_,, aryl)(C, ,)alkyl,
di(C; g cycloalkyl)(C, 5)alkyl or di(C, 5 cycloalkenyl)(C, ;)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



-11- di-([err])al kylam no([err]al kyl, carboxy, [err] al koxycarbonyl
carboxam do, fornyl, [err] al kanoyl, [err] aroyl, [err] ar( eré% al kanoyl ,
sul fonyl , P&99518ilky| sul fonyl, [err] al koxysul fonyl, sul f onRfF§§)9/07420
phosphonyl, phosphoram do, or phosphipyl. 5 [err] is nore
preferably one of phenyl, naphthyl, pyTidyl, thiophenyl, quinolinyl or
i soqui nolinyl, optionally substituted by one or two of chloro, methoxy,
met hyl, trifluoronethyl, phenyl, cyano, nitro, am no, dinethylam no,
al kyl sul fonyl, ampghsa dqayl, or [err] are defined as above. 10 :
Particularly preferred conbi nations of Rlerr] and R err] include: (A R
and [err] are taken together with the nitrogen to which they-are attached
to forma [err] heterocycloal kyl or [err] heterocycl oal kenyl group,
optionally benzo fused and optionalky™gel uding an oxygen atom or an
addi tional nitrogen atom and which nmay be optionally substituted by [err]
al kyl, hydroxy, 15 [err] al koxy, [err] al koxycarbonyl, fornyl,
[err])al kyl wherer R and I haysythe wslues anddreferrad kalugsddfided abaveogen, or [err] or
(B) Rerr] is [etr] cycloal kyl .or Jegr] cloal kenyl , either of which is
optional |y subst R’mdems%bﬁlmgpiﬁ,ﬁ ﬂ%r bﬂ@,ge’[s r§12:81ke%% | RAdS ogen,
car hoxylic | er, ' b/ r rr] al kenyl, or
ygfefszigb@ ¢.g dﬂy],&?é.%éﬁ%%, %\l;\ﬁi&ig%erﬁ 2l chitirthelr bmink

C3.6 al kyn I's-optional Ty substituted by [err]
al kyl , hydroxy, [Ré&yR}andRéxey indepemipatly representdytdrogens ohaloges, RicRT boxyl i ¢

acid ester groyp, or [e of (O err] _is [err]
het er ocycl og-l“igi Hemi%ya&&@p{mé%pql}aloge » €.g., fluorine.
het er ocycl oal ken : al . qRfer 1
het er ocycl oal kyl éefél?ﬁ ]é’%‘@lé%r,‘h%fﬁr ri eﬁ%fé&%‘%{,b (%?Lh’enylfl [er r‘T)aaI kenyl , 25
het er oar yl ( cevaldmtiblndyyrhost pfeferablylheOerocycl oal kyl ([err])al kynyl, [err]
het er ocycl oal kenyl (. C3. | kynyl,, heteroaryl ([err])al kynyl, di([err]
ar w0 ([err]al kyl ?f’r‘?(fFT'f‘g%ﬁ °¥3é%%l?h‘}'@°@ﬁ’ér tfe¢ En@)pgl-s cyce oalky(l.
di ([err]cycloal kepybiéd fitids ARV hre h3E%g8h, N1l 6} ¢, o ar(C, Jalkyl.
Preferred values of R7, R%, R’ and R"° are independently one of hydrogen,
C, alkyl, Cq,, ar(C, Qalkyl, Cq,, aryl, C, ;, hydroxyalkyl or C,, carboxyalkyl.
- Useful values of R’, R®, R’ and R' include hydrogen, methyl, ethyl, propyl,

15 - n-butyl, 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, i~
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.

Preferred values of R*, R”and R® in Formula f are hydrogen, hydroxy, C,
alkyl, C, s alkoxy, cyano or—CO,R", where R", in each instance, is preferably one
of C,_jalkyl, C, ;cycloalkyl or benzyloxycarbonyl. Suitable values of R?, R® and

25 R* include hydrogen, methyl, ethyl, propyl, #-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.



optionally substituted by [err] al kyl, hydroxy, [err] al koxy, hal ogeh,

carboxylic acid, a [err] carboxylic acid ester group, or [er WO
G/ pany1 © WoSusisl pr) BERERRn'

Rlerr] is a group [err] where Rlerr] apgd Z° have the values and preferred
val ues defined above. Rl err] can represent hydrogen, [err] al kyl, hal ogen,
or [err] alkoxy. [err] is 5 preferably [err] alkyl, e.g., nmethyl, or
hal. ogen, e.g., chlorine or bromne. [err] can independently represent
hydrogen, or hal oggRo pheféredd ARY, m[aaalﬂ°1m§w®f-¢r QR"ywhotd R9geene 6f hal ogen,
e.g., fluorine. Preferred val ues of Y are |vaIent oxygen (-O), -NR'9- or
a covalent bond, nost-preferably -0-. 10 - Preferred val ues of
R eérr] are hydrogen, [err] alkyl and [err] cycloal kyl. Preferred val ues of
Rlerr] are hydrogen, [err]Rrfal kyls or [err] ar[err]alkyl. Preferred val ues
of [err] are independently on ? hydr ogen, [err&kal kg,

[Rhr ]
ar([err])alkyl, [err] ar rr Qroxyal&yl o] rr]¢ar boxyal kyl .
Useful values of [err] i drogen, nethyl, &/I ropyl, 15
n-butyl, benzyl, phenyl et 2- hydr oxyet hyl , 3- hy(ﬁoxy opyl ,

4- hydr oxybutyl , 2-car box'§/rret |, 3-carboxyet hyI and 4-car boxypropyl .
Addi ti onal preferred conpounds are those wherein R7 and Rl err] are taken

together to form[err] where y is nost preferably 2. Another group of
preferred corrpounds are t hose where R[err] and R[err] are taken together to

form[err] where r pr ef er abl referred | ue of X
is 0 ! ] whereR feﬁne d as a%ove \X/hen R* R°and K are'C% ﬁ‘t’ where R’ ‘\"/a u

one of one of these moieties, the resulting compounds are prodrugs that possess

5 desirable formulation and bioavailability characteristics. A preferred value for
each of RY, R® and RE is hydrogen, R' is methyl, and preferred values for R
include benzyl and fert-butyl.

Preferred values of n in Formula I include from zero to 6, more preferably
from zero to 4, and most preferably zero, 1 or 2. Preferred values of m include
10 from zero to 4, more preferably zero, 1, 2 or 3.
A preferred group of compounds falling within the scope of the present
' invention include compounds of Formula Iz wherein:
(A) R and R? are taken together with the nitrogen to which they are
attached to form a C,, heterocycloalkyl or C,; heterocycloalkenyl group,
15 optionally benzo 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, (C.,o)ar(C, ,)alkyl, C,.,, aryl, pyridyl,
hydroxyalkoxyalkyl, halogen, or NR”R"; or
(B) R'isC, ;cycloalkyl or C,, cycloalkenyl, either of which is optionally
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, ; alkynyl,
either of which is optionally substituted by C, ¢ alkyl, hydroxy, C, , atkoxy,

halogen, carboxylic acid, a C, 4 carboxylic acid ester group, or NR"*R"; or



Preferred values of[err]in Formulal are hydrogen, hydroxy, [err] alkyl,
[err] al koxy, cyano [err] where [err] in each instance, |y one
of [err] aIWﬂ”’%ﬁV‘?cycl oal kyl or benzyl oxycar bonyl . Sui tabl ECF/&S%’Z@ %}f

[err]and 25 Rlerr] include hydrogen, methyl, ethyl, propyl, n-butyl,
hydr oxy, nethoxy, ethoxy, cyano, [err]. In the nost preferred enbodinents,
[err] are each hydrogen. WO 99/ 51571

PCTF1US99/ 07420 -13- Also preferred at [err] is the group [err] vvher_e -
Rlerr] is one of (Cyrr] Wlergs[eq;], amtdﬁ{dméaﬂ@m@pm]ky\hen ¢6Jf'1 t s one
a

of one of these noieties, the resulting conmpounds are prodru s 1 possess

5 | debretamfé’ﬂ&ﬂr}kpaﬂﬂ(ﬁnah@l“@fleavhﬂlmaﬂ}’tlﬁcqthéﬂ&kl{hr i §Higs.

P ehyl - andtpieperief R cuiThenTiy Gl *RRierbae el SpPc iRenT o ;r '
Pref erred Vﬁbtmagfl(o, g)rauFaryrrul ac,l,l nﬁbtﬂiﬁc?é 1z?are3g)h1ﬁynyprecpl;eferabl y

fromzero to 4, and Ereferaby zero Preferred val lies of m
m

i nclSude 10 heterocyclbalb Ja)alkomnl,,hmoeryrb@rs)aﬂemr/y di(€s.paryl)(C2s)alkyB. A

f d f | | t.hi ft t
Prvent | on | ARCee LGNy Porghifohe e B JRRR) Sy oF PR R or
are taken teaﬁsm& §ﬂb§tﬁu&ﬂ'%y"¢ anmnhf&osqr G, k8%, RhkReat, téfﬂ?ﬁ&héo forma

[err] heterocycloal kyl or [err het erocyc oaf‘kenyl group,

optional | y beidzaC{cazboxylid acidtestengtoup, onNRUR“nandin oxygen atom or an
additional nitro en atoni2 and which may be optionally substituted by [err]
al kyl, hydroxy, 8¥Roxy, [err] al koxycarbonyl, fornyl, [ERR]alkyl,

[err] aryl, pyri dyI

10 7~ Z\Ru
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, s 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, c)alkyl;
or R and R" form a C, ; heterocycloalkyl ring;
R? is hydrogen, C, , alkyl, halogen or C, , alkoxy;
R* R® and R® are hydrogen or halogen;
20 Y is-O—;
R?, R® and R°® are each one of hydrogen, C, , alkyl, hydroxy, C, , alkoxy,
phenoxy, C,_, alkyloxycarbonyl, benzyloxycarbonyl, cyano,

P \J: >=o é\ﬁ/ovo\ﬂ/ah

c
I
o



hydr oxyal koxyal kyl , hal ogen, or [err] or (B) Rerr] is [err] cycloal kyl or
[err] cycl oal kenyl, either of which is optionally 20 substituted by
[err] al kyl WM?;&"} [err] al koxy, hal ogen, carboxylic aci d,Pqnf%?’P]“zo_
carboxylic acid ester group, or [err] ggad Rlerr] is [err] alkenyl, or [ERR]
al kynyl, either of which is optionally Substituted by [err] al kyl, hydroxy,
[err] al koxy, halogen, carboxylic acid, a [err] carboxylic acid ester
graup, or [err] or WO 99/ 51571

PCT/ US99/ 0742@herd R isYehzyl, metRyE ethlyl, idoproplyE séd-butyl or #-bu f

het er ocycl oal kyl ([err]g al kyl@g[%é’r] oﬁretpgr ocyclt}c’)al Ii(la)nt;yll’(a[ngr’r eléellli;f,

het er oar yl ([ ehydregenydr C, s pkyk] het er ocycl oal kyl ([err])al-kenyl, [err]

e O o o | Rlels b drehdrogdie €L 221 £, bk SR, c. . S
het er ocycl oal &g_,ﬂ}yl }{yhﬁﬁ(ﬁ'e])l@i,kym;\,’,}, : alifhGIOAT %{&6{(&%@?}%@%@# ‘ﬁlk}l’

aryl)([err])al kyl, "di ([err] cycloalkyl)(Terr])a
cycl odl kenyl ) di(61.ddldbmitio(Cajalkyd for Ghi,charboxyalkyl onal | y substituted by [err]

Sl L 5L R B R G R, L o P
12 wh . ; § fsined above:

Fon ] ano. it PSR of &5 BydfonsalkESor REad B G Gler Hadlidr AF it 200V

cycl oa: kyl , [e(l(}fliz?(yalvﬂnrqyisz@m;t@rhhﬁhjﬁaﬁaxlldk’t"aﬂechﬁ;(édas[abbvd; ofR(4¥ '] ) al kyl ,
DY Kosrcar bamyRl5ae faksn fogether (v L SHo- Mhkipt 3 2670 (a bond), or 1, 2 or 3,

hyd : | - dis -

(T oy YL ot L) Gty RS and RY b doRhEPAVAHOTE dr)® MRS arlPE5 todlffl 1Yo

het er ocycl oal kOH )+ "aherer is 2, 3, or 4, while R” and R are defined as above:

R® js hydrogen, or C,,, alkyl, optionally substituted with amino,
mono(C, ,alkylamino, C,; alkoxy, hydroxy, carboxy, phenyl, C,,
alkyloxycarbonyl, Cq,, 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 Ia wherein:
R! is cyclopentyl cyclohexyl or cycloheptyl;
20 R?is allyl, diphenylmethyl or dicyclohexyimethyl;
R? is hydrogen, methyl, chioro or C,-C, alkoxy;
R* R’ and R° are hydrogen or halogen;
Yis —O0—;
R? R’ and R° are hydrogen, hydroxy,

Rf
0]
>=O %\ OO R
25 g\c/ 0 l (o) or ﬁ \ﬂ/
g o) 8)

where R is benzyl or r-butyl, and where Rf is hydrogen or methyl;



Rlerr] is hydrogen, [err] alkyl, halogen or [err] alkoxy; R4, R5 and R[ERR]
are hydrogen or hal ogen; 20 Yis -O; [err] are_each one

hydr ogen, W&99518Mky| , hydroxy, [err] al koxy, phenoxy, [err}’c'r’us”’07420

al kyl oxycarbonyl, benzyl oxycarbonyl, gyano, [err] WD 99151571 )

PCT/ US99/ 07420 -15- where R err] is benzyl, nethyl, ethyl, isopropyl,
sec-butyl or t-butyl, and where R is hydrogen or [err] alkyl; Rerr] is one
of hydrogen, [err] alkyl, [err] ar([err])alkyl, [err] aryl, [err] .
hydroxyal kyl, [eRtis di’-sg%lnk - ar@moc enydrbﬁ&dtwliamz eﬁx{bskydmﬁl kyl.

di([err])al kylam no(C2 8) al kyl err| carboxyal k [erT] "are

mdependentﬂ?lmﬂﬂﬂy mytbybgnm(cgé 1, or rgthylqraino(C z:s)ﬁﬂQSdeal kyl or [err]

hydr oxyal kyl , or sdl 1ake ethr to f err is zero, 1°
or 2, while R[er h‘ %P%PF Mé‘g %g%msrr] are
taken toget B?droiéfhllbqrdf\d: rclirb‘bﬂf’dll@ylt ofR"Z&HCR‘(&eb@I&éﬂtog@meiLto fod 3, 10

while Rlerr] and R err] are defined as above; [err]are taken together to

ford[err] M@QyﬁWh%ezlsmo,éprAWhﬂﬁR@ﬁé%’?:}redpﬁneibfslahevb asRhmlve: R err]

hyd bst.i t ut h
ronot Ler o1 R\ e ke bogtenbY b ot OB BR S b B PP RE A 8 By 1
al kyl oxycarwlxta*ahsu{*']areaaéﬂ:ﬁarakhsweowkaw&wlare{aﬁéﬁlo ﬂ?éi‘?d‘i‘di‘ﬂr cyano or

trifluoronmethyl; nis fromzero to 4; mis fromzero to 4. An
espem ally pt@Hpsswhergrasid Mr‘bmhﬂodﬁ@sdlm%mdeﬁncﬂmmbnds, of
Xis-0-
10 n is from zero to 4; and

m is zero, 1, 2 or 3.
Anespecially preferred subclass of the compounds of Formula I is defined
by compounds of Formula I7a and I7b:

RM
| ' 1A
- ' T
A— ~ _NRPR®
R o /\93/\)("/“\"/
NR?

o

| R‘"A
R"A/N /@K\ NRPR® b

or a solvate, hydraie, pharmaceutically acceptable salt or prodrug thereof,

Ha

15

wherein:

R'* represents a group:

e ZA\RuA



Formul a la wherein: R is cyclopentyl cyclohexyl or cycloheptyl; 20

Rlerr] is al |§|9%,Fg%£heny| met hyl or dicycl ohexyl methyl; R3 isﬁ&%ﬁ@@%ﬂ-

met hyl , chl 4 rr] al koxy; [err] are hydrogen or hal oge

[err] are hydrogen, hydroxy, [err] whee Rerr] is benzyl or t-butyl, and
where R err] is hydrogen or nethyl; WO 99/ 51571

PCTI US99/ 07420 -16- R' is hydrogen, [err] alkyl, [err] hydroxyal kyl, [err]
car-boxyal kyl, [err] am noal kyl, dinethylam no([err])alkyl, or

rr:a':(h?/l aEn' no]([era] )vﬂiekgml' Z“f@res]mtsebbn‘diﬁ'@b Qdﬂ::y}(;lalndm’ér?:‘reda?tﬁwmgenk,[ err]

al kyl, [err ydr o yl or, [err]. carboxyal kyl, or [err] are taken
“together to mﬁyﬁf&&y{f él-éﬁb?"g‘}” WLIEPB“‘}F’@“A’ spbstiuted by, halogep hydroksr r] are
defined as al@ueoarfll di tﬁgpc : en together to form/[err] '
where q is zero (aéﬁngﬁéﬁﬂ%? , r?“'g@o%‘?%ef@h[ err]are defined as above; or
[err]are taken to@et heprestmtshgroupterr] where r is 2, 3 or 4, while Rerr]
and R err] are defined as above; X is-O; 10 nis fromzero to

4, and ms zero, 1, 2 or 3. Anespeciallypreferred subclass ofthe conpounds
of Forjml alis defined by conpounds of Eornmula Ila and I1b: [err]

~ R

wherein Z? represents C; ; alkenyl or C, 4 alkyl optionally substituted by
CORY or COR"; R™® represents hydrogen, C, alkoxy, mono- or di- C,,
alkylamino, phenyl substituted by CO,R", oxadiazole substituted by a hydroxy
group, or an unsubstituted C-linked tetrazole group; and R is C, , alky] or mono-
10 or di-hydroxyphenyl;
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, either of which 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
15 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, ,o)alkyl, hydroxy(C, ,.)alkyl,
alkoxy(C, g)alkyl, alkoxyalkyl, mono- and di-alkylamino(C, ,,)alkyl, carboxy,
20 alkoxycarbonyl, carboxamido, formyl, alkanoyl, aroyl, aralkanoyl, sulfonyl,
alkylsulfonyl, alkoxysulfonyl, and NR"R™ (when C-substituted);
R represents C, ; alky] or halogen, preferably chloro, bromo or methyl;
R"™ represents hydrogen, C,,, ar(C, )alkyl or C,, alky};
R® R’ and R° are hydrogen;
25 a is from zero to 8, preferably zero, 1, 2 or 3; and b is from zero to 8,
preferably 1, 2 or 3.
An even more especially preferred group of compounds include

compounds of Formula Zfa wherein:



or a solvate, hydrate, pharmaceutically acceptable salt or prodrug thereof,
wherein: R err] represents a group: WO 99151571

PCTI US99/ 0‘7’%J515I’? wherein ZA represents a bond or [err] aFPk¥S%HEY errg
represents hydrogen, [err] cycloal kyl4g [err] alkoxy, aryl optionally
substituted by hal ogen, hydroxy, heteroaryl di phenyl net hyl or

di cycl ohexyl nethyl; [err] represents a group: 5

[err] wherein Z[err] represents [err] al kenyl or [err] alkyl optionally
substituted by [RM fepregdiites gfup: hydrogen, [err] al koxy, mono- or di- [err]
al kyl am no, phenyl substltuted by [err] oxadiazole substituted by a hydroxy
group, or an unsubstituted C-linked tetrazole group; and [err] is [err]

al kyl or nono- 10 or di-hydrqoxyphenyl; or [err] and Rlerr] can be
taken together with the nitrogen énmmich they are attached to forma
three to seven nenbered ring, either of which 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 15

optional substit gnts on el rin ?ﬁr_r@agmpr nltro selegted fromthe
group consisting Ofrenge bgeiﬁ ‘{/8? aﬂ‘X@ LSRR BW&S’Q’;/&!‘QI kyl ,
cyclsoal kyl, cqdiédt | aryRéptionaBy hbstituted By ‘ﬂaﬁl@%eﬁ'or hydroxy,
heteroar([err])ala'?{lyl Iélcar%%xyal Kyl , aﬂ‘Ykoxycar bonyl a yaroxy, or

hydr oxyal kohetetdagsil; cyano([er r] )aI kyl , hydroxy([err] ) al kyl,

al koxy([err])al kiilm al ko gal % mono- and di-al kyl am no([err])al kyl ,
car boxy, 20 9‘? yl , carboxam do, fornyl, al kanoyl, aroyl,

ar al kanoyl, sul fon I
Y Y /ZB\R123

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, 4 alkyl, hydroxy,
C,, alkoxy, C, ; alkoxycarbonyl, formyl, (Cs_,o)ar(C,)alkyl, C, ,, aryl, pyridyl,
hydroxy(C,_)alkoxy(C, ,)alkyl, halogen, or NR"*R™, where R™ and R are as
defined above;
R*A represents halogen, preferably chloro;
20 X*is -O-;
R is hydrogen, C_,, 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]laminocarbonyl)
phenoxy }propoxyamino] carboxamidine hydrochloride, [3-{5-chloro-3-(4-

benzylpiperidinylcarbonyl) phenoxy}propoxyamino]jcarboxamidine



al kyl sul fonyl, al koxysul fonyl, and NR 3R 4 (when C substituted); R3A
represents [errgg al kyI or hal ogen, preferably chloro, brono q,r [f’%.}‘m
[err] repres¥R% rogen [err] ar[err]alkyl or [err] alkyl;Terr] are
hydr ogen; 25 ais from zerg to 8, preferably zero, 1, 2 or 3;
and b is fromzero to 8, preferably 1 or 3. An even nore especially
preferred group of conpounds include conpounds of Forrmula Ila wherein:

WD .99/ 51571 PCT1US99/ 07420
[err] ZA repreffhmrsacetatgnd3ofs élﬁbfd-3-@Nmes[aﬂﬂeth@xyelhﬂ ins&d¥benyry dr ogen,
[err] 5 cycl oal kyl, [err] al koxy, ar op tlonal substituted by

hal ogen or hyme@ayy}pmpmmsmoxmmdm]tmﬁp setates B é‘chlqm -3-@¥r] wherein

Z t | Kk t I bstituted by 10
T o oo N Ay Dy 1l SO PO Y Y BERR A 1 Pt o
and Lerr] ol ydopoeyammnfcarbesaticins i elosm, -5 ko3 8 matRHan (300t her

with the nitrogen to which they are attached to forma[err]
het er dcycl oal RytidylmethyligminecarbonyD oﬂld{!@my[}plg’poummnpﬂwyhaxamldmmzo f used

tom "and wii FiRERRRE0 R PG R b yarfyamngrarbagil oy,

] T et p g i ) A s

and R 4 are a(samafdmetdaahquy)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 } propoxyaminojcarboxamidine trifluoroacetate, [3-
{5-chloro-3-(4-formylpiperazinylcarbonyl)

phenoxy } propoxyamino]carboxamidine 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 triftucroacetate,
[3-{5-chloro-3-(piperidinylcarbonyl) phenoxy}propoxyaminojcarboxamidine
trifluoroacetate, [3-{5-chloro-3-(4-[2-pyridyljpiperazinylcarbonyl)

phenoxy} propoxyamino}carboxamidine trifluoroacetate, [3-{5-chloro-3-(4-[4-

25 pyridyl]piperazinylcarbonyl) phenoxy}propoxyaminc]carboxamidine
trifluoroacetate, [3-{5-chloro-3-(2-[1,2,3,4-tetrahydrolisoquinolinylcarbonyl)

phenoxy }propoxyaminojcarboxamidine trifluoroacetate, [3-{5-chloro-3-
(azaperhydroepinylcarbonyl) phenoxy}propoxyamino]carboxamidine
trifluoroacetate, ethyl 3-({5-[3-(amidinoaminooxy)propoxy]-3-chiorophenyi}-N-

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



[err] represents hal ogen, preferably chloro; 20 Xerr] is-0O,
Rlerr] Ais hydr 7g [err] ar([err])alkyl or [err] alkyl; [err]are

hydr ogen; MVQI9%§1571. Non-1imiting exanpl es of conpounds of F&& YL

i nvention include [3- 25 { 5- cg%l)oro 3-(N-cycl opentyl - N-[ prop-2°
-enyl ] am nocar bonyl ) phenoxy} propoxyafit no] car boxam di ne hydrochl ori de,

[ 3-{5-chl oro-3-(4- benzyl pi peridi nyl carbonyl) phenoxy }

pr opoxyam no] car boxam di ne WO 99/ 51571

PCJ 7/ US9910 (4= inokRiindoky JordpR&FRS-ehidtddhenyl} carbonyl dined-carboxvl
[ 3-{5-chl org 3- (NN- bi sf{y met hoxyet hipdli’]har% %\%acl:”ar yo)ﬁlpen nie-4-carboxylate

phenoxy} pr opvidlunraatetatisox ald Sr@hlpﬂ'bl-iitoﬁmacphaﬂm -4-3lgarbbhgip- 3 (NJ

ooy i nEPERE B i R R BRI B oot (et ny - v 5-
5 PY fardidinBahiid oxg)pr WQW&L?WB&N%‘%‘Q%‘%WW@% Jggam di ne

trlfluoroacetate [3-{5-Chloro-3-(N-eth m nocar bonyl )
pherfoxy} propnﬂt}tumwtﬁ]tﬁz;ar boxam di ne trifluoroacetate, ethyl 2-[5-{3-

d
byt dyl ot hy} amAHSCRSG FPpaEaRaiR e prfoeht pvbiticpnslode sRmpgRdsof 5. (3. 10
(am di noam rRaHya MPRNKA T@b“ﬁ"%@ﬂﬁ%ﬁme%&% satprated or unsaturated

pyri dyl net hyl } am nocar bonyl Jacetate tritluoroaceta

[ 3-{5-chl or dnydro@:{zrbe{l :bndgmdhtwﬂnmu;ghea@&h@nal 2yclic motdityin the-isulting hy |
o nocar bony) ) RGO SRR A el e e R erogeRtaLe. (515
10 Z, R‘-R“, Y, m and n are as defined above; and:
A.  R’and R"are taken togéther to form —(CH,),—, where o is 1,2
or 3;
_ R’is hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl or carboxyalkyl;
R®is hydrogen and R", R R® and R® are defined as above; or
15 B.  R’ishydrogen, alkyl, aralkyl, aryl, hydroxyatkyl 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 R® 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 defined 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 islor2; |



15

et hyl am noc 0 henoxy} pr opoxyam no] car boxam di netri fl uor [ 3-
{ 5 -chl oro%—%@%’grwl p iperaziny |lcarb onyl ) %%ﬁ"’,
phenoxy} propoxyamni no] car-boxam di ne trijjuoroacetate, [3-{5-chloro-3-(4-
phenyl pi perazi nyl carbonyl) phenoxy} propoxyam no] car boxam di ne
trifluoroacetate, [3-{5-chloro-3-(4-benzylpiperazinylcarbonyl) 20
phenoxy} pr opoxyam no] car boxam di ne trifl uoroacetate, [3-{5-chloro-3-(NN\

di met hyl ani nocar bonyl ) RHenisxyhpdrogeny aaikylp] cakdxyx andrglorg;t r efdlksdypacet at e,

[ 3-{5-chl oro- 3-(pi peridi Ea/l caabo}ag)lg} henoxy} propoxyani noj car boxam di ne
trifluoroacetate, [3- 35OXYCRIbERHAC ’-"gﬁm‘FZ‘-’ pRGyt PReis & agasdigfined bony! )
phenoxy} pr opoxyam no}'éa&ﬂa agdine trifluoroacetate, [3-{5-chloro-3-(4-[4-
25 pyridyl ] pi perazi nyl carbonyl) phenoxy}propoxyani no] car boxani di ne
trifluoroacetate, [3- {R5RER’@andR¥ df@edch independently one of hydrogen, alkyl,

, 2,3, 4-tetrahydro]isoqui nolinyl carbonyl) phenoxy}propoxyam no| car boxam di ne
trifldoroacetate, [3-{5alkybaglbydroxyalikiongarbesisillylior B prshB] are taken

phenoxy} pr opoxyam no] c ], G {1 ate,. ethyl

3- ({5- 3- (ani di noan no?}i’g?%%géfilfﬂ?% g‘?@%ﬁ&ﬁéﬁrﬁ\l 2

benzyl car bonyl ani nolR; eompedide having Fetandac EIaTE, vehdy b1 (ilelgéés‘én' WO
99/ 51571 . ] CT/ US99107420
-20- (ani di notmbediessts Ay B 6>apf s respeetivebh @rsgontemplated:

car bonyl ) pi peri di ne-4-carboxylate trifluoroacetate, |[3-

{5-chl oro-3-(nor pholin-43yl cgrbonyl) phenoxy} propoxyani no] car boxam di ne
trifluoroacetate, and n&hyR 2- ({5-]3-

(am di noanm nooxy) pr opaxy hl or ophenyl } - N- met hyl car bonyl arni no) acetate 5

trifluoroacetate. theT s ojrR®t hgyipresent i nvention include
conpounds of Formul ay ouns '?Toget her ﬁmrma Hiturated or
unsat ur at ed R N -~

L x \Rc

10 {4




hydr ocarbon bridge, thus forming an additional cyclic noiety in the
resul ting conpounds. Alternative enbodi nents include conpounds

of For nul alXXR&Y&15! 10 Z [err], Y, mand n are as defidfedUSBHIEO ana:
A Terr] are taken together to formy[err] where ois 1, 2 or3; Rerr] is
hydr ogen, al kyl, aral kyl, aryl, hydroxyal kyl or carboxyal kyl; Rerr] is

hydrogen and [err] are defined as above; or 15 B. Rlerr] is

hydr ogen, al kyl, aral kyl, aryl, hydroxyal kyl or carboxyal kyl; R7 is

hydrogen; Rl err]and R err] are taken together to form-- [err] where p is

1, 2 or 3; and [err]age dg§é ned as above; or 20 _ - C R' and

Rlerr] are taken togethg™{to form[err] or_gCH NgCH NH, where r.is 1, 2 or

3; Rerr] is hydr1og droxy' [ hydEo'gen, ®ekyl, hydroxy,
9

al koxy, aryl oxy,Rsyal al ko XY, anoNgr [err] phpere Rl err]
is as 25 AN 5 0&tin ; )e/rrﬁéoe »h independent!y
one of hydrogenR™al ky arfal Kyl yl, roxyal kyN or/ car boxyal kyl, or R7
and Rlerr] are taken gogether to f& mgerry] where )NIS zero, 1 or 2; or D
[err] are taken together to form[err] where s 30 is 1
or 2; WD 99151571

PCT/ US99/ 07420 -21-
wherein R'-R", Z, Y, R*-R%, n, m, o, p, r and s are defined as above. Preferred

values for each of these variables are the same as described for Formula 1.
It is also to be understood that the present invention is considered to
5 include stereoisomers as well as optical isomers, e.g. mixtures of enantiomers as
well as individual enantiomers and diastereomers, which arise as a consequence
of structural asymmetry in selected compounds of the present series.
The compounds of Formula I may also be solvated, especially hydrated.
Hydration may occur during manufacturing of the compounds or compositions
10 ' comprising the compounds, or the hydration may occur over time due to the
hygroscopic nature of the compounds.
~ Certain compounds within the scope of Formula I are derivatives referred
to as prodrugs. The expression "prodrug" denotes a derivative of a known direct
acting drug, which derivative has enhanced delivery characteristics and
15 | therapeutic value as compared to the drug, and is transformed into the active drug
by an enzymatic or chemical process; see Notari, R.E., "Theory and Practice of
Prodrug Kinetics," Methods in Enzymology, 112:309-323 (1985); Bodor, N.,
"Novel Approaches in Prodrug Design," Drugs of the Future, 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



R' is hydrogen, alkyl, alkoxy, aryloxy, aral koxy, al koxycarbonyloxy, cyano
or[err],where err] is as defined above; and [err]are each inde endeﬁtly

one of hydr o&S4fily| 5 aral kyl, aryl, BP0 Ly
or carboxyal kyl, or [err]are taken togegfher to form([err] where y is zero,
1 or 2. Thus, conpounds having Fornmulae 111, 1V, V and VI (representing
enbodi nents A, B, C and D, respectively) are contenplated: [err] WO
99/.51571 PCT/ US99/ 07420

-22- [err] wheiediyh, iy gropyl, isopropyl, butyl, t%ﬂ@l,&so%ﬁ@l,ﬁﬂﬁﬂyl}%xﬁ?is@ﬁ@&?

Preferred val ues for gacngg t hese variables are the sane as descr’i bed for
Formul a 1. |t bepylpfdhdimsthylpentideociylo dd.4-trmethyipeniylenemi, desylonndesyl,i s
consi der ed t0d§ ecvl i ncl ude stereoi sonmers as well as optical isoners,
e.g. mxtures o‘T1 Qhantioners as wel | as individual enantioners and

di astereoners, whi The &rins"ali@fiyl i€ GRAIRMN ESmRan & SralBhtbr DrarRBYEREL Y 1 N
sel ect ed conpounds of the present series. The conpounds of Fornula | nmay

al so Be sol vatasical ei2-20 ¢ashanatomsi palessthe ehain langth is Imaijeddbereto, idcluding,

= facturi f the ¢ i L 1 i si.ng th

Compounds.  or by el R, gD 1 BRPRSD. o PR ety iR A o ¢

nature of thebarRARCLBERNYIOMNd b 'liké.OPﬁ%iﬁﬂi%%%ﬂyl%ﬂﬁn%%@@l@&%%ﬁml alare
e

derivatives referred to as prodrugs. The éxpression "prodrug notes a
derivative of atemerinlangth, mors praferably, 2o 8garbeiniatdmsiiarlength most praferabbhanced

del i very char aShs 1% L S5orSms in length,

10 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,
15 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 alkenyl 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
20 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
25 refets to monocyclic or bicyclic aromatic groups containing from 6 to 12 carbons
in the ring portion, preferably 6-10 carbons in the ring portion, such as phenyl,
naphthyl or tetrahydronaphthyl.
The term “heteroary]” as employed herein refers to groups having 5 to 14
ring atoms; 6, 10 or 14 7 electrons shared in a cyclic array; and containing carbon

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



15 t herapeutic value as conpared to the drug, and is transfor'rred
into the active drug by an enzymatic or chem cal process; see Notari, R E
"Theory an@®PusSilce of Pr odrug Ki netics " Met hods in Enzyndl dl§ﬁ99'°74’2°

112: 309- 323 (1985); Bodor, N., "Novel ,Approaches in Prodrug Design," Drugs .
of the Future, 6(3):165-182 (1981); a%ﬁ Bundgaard, H., "Design of Prodrugs:
Bi or ever si bl e- Deri vat ives for 20 Various Functional G oups and
Chem cal Entities,” in Design of Prodrugs (H Bundgaard, ed.), Elsevier,

New Yor k (198%dr0 ar#'F gll&l prgﬂl,: UgSey1€ gaﬁgﬂ,] yg [‘g‘ﬁ"‘ihﬁgmjb%&‘?r r] are

[err] where Rerr defined above. See, 5,466, 811 and
' Saul ni er. et thianthrdhyhﬁlrgl,pmwmhebmzﬁiarmyl bm&@ﬂ&om,%hrdxﬂﬁ?n)cantﬁhglt erm

"al kyl" as e 0 tsel t of not oy

refers to bcﬁq% e’%/a%&wﬁtﬁénw%lmmeﬁl &ﬁog' YE%HQL}' ’t aPEPYéar bons,

such as 4

PCTI US99I o7239(5%2%%?é"dwnyleltnﬁ?/hm’ﬁr isoindolyl, 3#rindolyl, ml‘ok’lty jndazogl, )

i sobfityl, pqyr:mlpbrl %iqyimllm?hasgqm?dhdptqyinol}d @hﬂnalﬁﬂy;;l Whthyhdnmt,t IyIk .

72, o BBl SR, SSbuet Sl kSl S

2-20 carbon N cl udi ng,

but not Iim'@eegéyiu%{ldi@}%lhenwpﬁfeﬂg?%dgnélﬁ&h%lﬂﬁélbg%ﬁl&q?hﬂg yl- ly’;l;’ropenyl,

}0 butgnyl lﬂ:ehuﬂmmdyl llmdlybﬁhaimylﬁrﬁmnaﬂmylléghmmjbkenyl chain :s 2 Lo

oSt pref er ably {eeR {Ga BB kEs Fivpfoysg bpreim by skt or 25 part | The

ter al kyny aﬂﬁfl’ t N radi cal
gbZO car b%fnadgﬁggwgﬁi%fee& a%n pgr?ét mse {’éﬂﬂiﬁgr et wher ein

there is at dubeﬁ;ﬁmﬂnmchlasbé:myh@heh)bemy\bmﬁ-hatphﬂwﬂmbﬁgl.car bon atons in the
chai n,

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 "hydroxyalkyl" as employed herein refers to any of the above
alkyl 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.



i ncluding, but not limted to, acetyl ene, 1-propylene, 2-propylene, and the
| ike. Preferably, the alkynyl chainis 2 to 10 carbon atons in_|en t,p nor e
. preferably, W9/t 5 o 8 carbon atons in |ength, nost pré’Fé'flé?‘o’%?/ 4?9.om 2
to 4 carbon atoms in length. In all ingtances herein where there is an

al kenyl or al kynyl noiety as a substitdent group, the unsaturated |inkage,
I.e., the vinylene or acetylene linkage is preferably not directly attached
to.a nitrogen, oxygen or sulfur noiety. The term "al koxy" is used herein to

mean a straight orThe RnaMRetefdapiliv’ #used herein tolMéinGAdat@hted of Whelly &Ar bon
atonms, unless the chain length is |imted thereto, bonded to an oxygen

at om i ncl udi pagtiallyunsatgtated 3rv membered masokyolic, orst- Hbmgmbered biwydioring -
I SO] , ‘and, the l.i ke. Pref |y the al hai n j to 10 b '
it ons 1 | engBifteopticl apites of FAboti ftas Fnl m et et BHSRAOMS (or m
"aryl" as enpingusshdbmlyeielecd frér Ghd g _esnmfng dti0, 20 AN, viHePiih tife

refers to nonocyclic or bicyclic aromatic grodps contalning from6 to 12

car bofis i n t heitrogemandeuifuoheterpatois cabbg otichally exidized, thelnin'ipgen cangbepor t i on,
Sueh 2 Phe bl O S SN RSENL L, T Loty Lelercer vl 2
Ler1 L ohectT oS bhoral s S FALSRIET U SRR
of WD 99/ Shedierbeyclic ring can be substituted on carbon or on a nitrogen atom if the
s A SUES B G e Bl Sheal L e
e A o e L s e ki o AR
i ndol i zi nyl , ertwonitrgeh atofist Exeiailss of sichdeteydcyclicytaasyindluddpiperidinyl, puri nyl ,
4H qui nol i zi nyl , isoquinolyl, quinolyl, phthalazinyl, napht%eyr i JI nyl ,
piperazinyl, 2-oxopiperazinyl, Z-oxopiperidinyl, 2-oxopyrrolodinyl, 2-
oxoazepinyl, azepinyl, pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl,
pyrazolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, pyrazinyl,
15 pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl, isoxazolidinyl,
morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl, quinuclidinyl, isothiazolidinyl,
indolyl, quinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, benzimidazolyl,
thiadiazoyl, benzopyranyl, benzothiazolyl, benzoxazolyl, furyl, tetrahydrofuryl,
tetrahydropyranyl, thienyl, benzothienyl, thiamorpholinyl, thiamorpholinyl
20 sulfoxide, thiamorpholinyl sulfone, and oxadiazolyl. Morpholino is the same as
morpholinyl.
The term "heteroatom” is used herein to mean an oxygen atom ("O"), a
sulfur atom ("S") or a nitrogen atom ("N"). It will be recognized that when the
heteroatom is nitrogen, it may form an NR'R* moiety, wherein R’ and R? are,
25 independently from one another, hydrogen or C, to C, alkyl, or together 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,



qui nazol i nyl, cinnolinyl, pteridinyl, 4aH carbazolyl, carbazolyl,
[err]-carbolinyl, phenanthridinyl, acridinyl, perimdinyl, henant hrol i nyl ,
phenazi nyl WOi996#57lazol yl , phenot hi azinyl, isoxazol yl, furazg 5947420
phenoxazi nyl groups). The term "ar al an or "arylal kyl" as enpl oyed herein.
by itself or as part 10 of an er group refers to [err]al kyl groups
as di scussed above having an aryl substituent, such as benzyl, phenyl et hyl
or 2-naphthylmethyl. The term "cycloal kyl" as enployed herein by itself or .

as part of anﬁir%ﬂ ?Qéboatéxﬁé eﬂ:@:ﬁmesfaf@haﬁgrwﬁs 19519&9@:%1% | Cyc} 443 to 9

carbon atons. Typical exanples are cyclopropyl, cyclo opentyl,
' cycl ohexyl , tlngdlmﬁﬁepugﬂole, neﬁrazole benzmydmh;pyhdmndﬁmrmﬂrthmphenﬂhe terns

"al koxy" refers to_an above X s. | inked to an oxygen atom
The term "hal ogeftCurc¥e F‘U’@ﬁg %F 'ﬁ‘?”}gt%i bigirt  of

anot her grogpndﬁfzgrggmgéa,ﬁ%@ﬁﬁge brom ne, fluorine or i od| ne wi th chlorine
bei ng 20 preferred. The term "nonoal kyl am ne" as enpl oyed herein by

itsdlf or as par@ 6f, hetatdayzclogjkyﬂugronpfmcludesormgs eontainingr cri¢Porvdhiofd) | S
substltuted w th one f Kyl q%% hawu?ngJérom 1to 6 carbon atoms The term
"di al kyl ani Beterogtoms ssiested frqma piyqgen, s ppd gxygen atems. for examplea 25

group referﬁiﬁaﬂq! which is substituted with two al kyl groups,
each having fro &Qpﬁ%%%, %@g’ﬁ atons The term "hydroxyal kyl" as enpl oyed
herein refers toAaQy, iferbbyelaieny] glokplingudesirings eontairing 6k biymofe or nore

hydr oxyl noieties. The term' carboxya kyl" as enployed herein refers to any
of the abovhetgtpatoms selected fiom pitiogen, sulphus and axygemgtomsctogetherwith atar boxy| i c

aciy moi eti g3t on double bond incorporated in the ring.
Another aspect of the present invention is a process for preparing an
aminoguanidine compound of Formula J, comprising reacting an aminoguanidine

of the formula:

R11
|
NRPR®
HzN/"\”/ vIr

NR2
15 wherein R', R®, R® and R® are defined as above, with a carbonyl-containing

compound of the formula:

vir

wherein R'-RS, Y, n, m, R7, R%, R® and R are defined as above to form an
amidinohydrazone, and thereafter selectively reducing the hydrazone carbon to

20 nitrogen double bond of the amidinohydrazone.
The aminoguanidine is typically provided as a salt, 'preferably the nitrate
salt. The first step proceeds at ambient temperature using alcohol as a solvent.

An acid, such as 4N HCI in dioxane is added to the reaction mixture.



WO 99/51571 PCTI US99/ 07420
-25- The term "heterocyclic" is used herein to nean a saturated or wholly
or partial | yYWOP¥8I3H at ed 3-7 nenbered nonocyclic, or 7-10 neRGSEPH*Yciic
ring system which consists of carbon 3Lons and fromone to four

het er oat ons i ndependently sel ected fromthe group consisting of 0, N, and
S, wherein the 5 nitrogen and sul fur heteroatons can be optionally
oxi.di zed, the nitrogen can be optionally quaternized, and including any

bi cyclic group in mhbthér @pictadf thPresen Rvesid R0 Bﬂ{cegs%)‘%écﬂaﬁh%ws I's
fused to a benzene ring, and wherein the heterocyclic ring can be

substi t ut ed ohyfke?mwmlgmeémmwdtqfﬁgmlafmmismgeeactisgmn,alh@:yanﬁmund is
st abl e. Espec'oal l‘%“@g%ﬁ’#k‘%@r@ﬁ rings containing one oxygen 10 or

sul fur, one t&tH &at oms, or one oxygen or sul fur conbined with
one or two nitrogen atons. Exanples of such heterocyclic groups include
pi peridi nyl, piperazinyl, 2R6xoq%sper azi nyl , 2-98<0pi peridi nyl,

2- oxopyrrol odi nyl, 2- oxoazelimyl, azepinyl, Byrrolyl, 4-piperidonyl,
pyrrolidinyl, pyrazol yl{ : ol g dinyl, imdazolyl, imdazolinyl,

i mdazolidinyl, pyridyR\ a rimdinyl, pyridazinyl,
oxazol yl , oxazolidinyl, JNMOXAXe %I , ¢{'di i@+ NHeor phol i nyl IXt hi azol yI ,
t hi azol i di nyl, isothi &%l ylY{ quifuc isqt hi azolidinyl, indolyl,

qui nol i nyl, isoquinolinyl, Let r ahydr oi sogui l?nyl , benzi m dazol yl,

t hi adi azoyl, benzopyranyl, Benzot hiazol {#I, nzoxazol yl, furyl,
tetrahydrofuryl, tetrahydropyranyl, thienyl, benzothienyl, thianorpholinyl,
t hi amgr phol i 1_p6 ul 4 shi ayrenphol L nyl ,sul f.one, and

oxadingzol yl . n%? p‘g’o][{i Rg Y’s%t O%a@’&% 1o oﬁenéq%eQ’ﬁé 9VF Wil Ber oat ont
i's used her ei gudnfilinfstingaregpenten RieBfrdd Guanidinyiatide redéedfd (inSlule0r @
nitrogen atom ("N'). It w I%e be recogni Z(%athatﬂvmgun teﬁée het er oatom i s

ni trogen, it #aipoininasulfgnicerid]optionallysubstitatedil A-fyeazole- boatbpxamillines,e, 25

i ndependent |y f one_ anot her, h ogen.or J.err] to [err] alkyl, or

t oget her Wthoﬁlﬁ’yﬁfsﬂfg%gﬁ’vﬁrmyﬁ?%@lﬁ P8fhd, forma saturated or
unsaturated 5-, 6-Scheiedla, 1b and Ic exemplify the synthetic steps to produce

10 compounds of the present invention.



menbered ring. The term"heteroaryl" includes 5 or 6 menbered aromatic
het erocyclic rings containing one or nore heteroatons selected . from

ni trogen, O PHISand 30 oxygen atons, and fused bi cFETYSPPTZO
systens containing one or nore nitrogg MO 99/ 51571

PCT/ US99/ 07420 -26- sul fur, and oxygen atons Exanpl es of such groups

i ncl ude oxadi azol e, thiazole t hi adi azole, triazole, tetrazole,
benzi m dazol e, pyridine, furan and thi ophene. A [err] cycl oal kenyl group
i ncludes rings containing at Ieasggfﬁ?hﬁp | e bond incorporated in the
ring. 5 A C3 7 heterocycloal kyl group includes rings
containing one or nore heteroatons sel ected frommitrogen, - sul phur  and
oxygen atons, for exanple, a tetrahydropyran-4-yl group. Aferr]
heterocycloalkeny¢ group includes ring®containing one or nore heteroatons
sel ected froms ®F, 13 plopéion ang oxuen,@.toms1 together with at 10

Formul al, co®pri g ng%eacting an a jGanioff ng wrobie Yormula: [err] 15
wherein R, R, R and RC are defimed a8 above, rmavdl a carfBonyl - cont ai ni ng

| east on doubl d |n§E ed in I ng. Qhﬁﬁg?& aspect of the
present inventj a G : {ng an_and nddtiani di ne conpound of

conpound of thé formula: [err] whereign [err] are defiged aheve to form
an am di nohydrazone, and thereafter selectively rﬁgycin hydr azone
carbon to
OH
2) optional PP
RS group removal
o
_ RL_ R
HO—N R _ OH
o °c ® , K F R®
R
R 0 ©
R\_ .
R o~
o R . R R R o

1) deprotection

2) guanidinylation

3) optional R, R® and R® removal
4) optional alkylation

g;ﬁ;( e



20 ni trogen doubl e bond of the am di nohydrazone. The am noguarii di ne

is typically provided as a salt, preferably the nitrate salt I
step proceed@'%a?t%%i ent tenperature using al cohol as a sol vgﬁ%%,g\%hgg‘fd

such as 4N HCO in dioxane is added to Lige reaction mxture. WO 99/ 51571
PCr/ US99/ 07420 -27- Another aspect of the present invention is a process
for preparing a hydroxyguani di ne conpound of Forrmula I, conprising reacting
an .al koxyam ne conpound of the fornula: [err] 5 wherein [err] are

defined as above with a guanidinyl a§ikéme FRIEN . Preferred

guani dinyl ating reagents include: am noi mnosul fonicacid, optionally
substituted 1H pyrazol e-1-carboxam di nes, or NN -bis(tert-butoxycarbonyl)
S-net hyl i sothiourea. Schenes la, Ib and 1c exenplify the synthetic steps

to produce 10 C ounds of the pf&@sent invention. WO 99/ 51571
PCT/ US99/ 07420 -28- Sclierne |a1B3QQI/('9§'(‘<°P° [err] 2)
optional pb 1) defQteétioR® - oF®

- R R R 8

RN

- OH 2) P° group removal \ R

R 10 MR
R R
R1 R"D R11
SN NRUR®
> N
o R 4 R R R NR®
1) reduction
2) optional
R“, Rb, RS
RS removal
[y R®
R10 R11

R N W !Iq NRPR®
27"
R o] E/ T

© R 4 R RF NR®



2) guanidinylation 3) optional [err] renoval 4) optional alkylation [err] 7
WD 99151571

PCTI US99/ OVP®/5158- Schene | b [err] WO 99/ 51571 PCT/US99/07420

PCTI US99/ 07420 -30- Hal ogenat ed ph'enq#(g 1 may be nonoprotected (Plerr] is a
protecting group) with a variety of protecting groups known in the art,
such as esters and benzyl ethers (G eene, T.W and Wits, P.G M, Protective
Goups in Organic Synthesis, 2nd edition, John Wley and Sons, Inc. New

York (1991)). Deﬁiﬂ&%gﬁffg ghéﬁoﬁ Dfhay be monogrc{}\%nﬁfc?{?f isH ﬁd&inh% glgo;ﬁﬁ Inely

acconplished using t ction condition [ known™ 1 nt For
exanpl e, depwitt 2wvariaty of provesting |graps dnewnuy thecargfshele heestérh and bénzyht al yti c

o hanol or  CBIEFSUTERBY fnvkednd DR XM Brocirive it Dssenic Sedhsan i shed by
oo Ao R WA s b NG R st e
enpl®yi ng plhydmixy groups is routinely accomplished using the reaction conditions well
known in the art. For example, deprotection of benzyl ethers may be effected
through catalytic hydrogenation using palladium on carbon as a catalyst in
solvents such as ethanol or tetrahydrofuran. Deprotection of an acetate is
accomplished by basic hydrolysis, most preferably with sodium hydroxide in
10 aqueous tetrahydrofuran. |
Additional compounds of the invention are formed by employing phenols
that are halogenated ortho- or para- to the hydroxy groups in place of the meta-
halogenated phenols 1.
Halogenated phenols 1 are carboxylated to form phenolic carboxylic acids
15 2, which are then reacted with suitable amines to form phenolic amides 3.
Phenolic amides 3 are coupled to 4 (for L = OH) using a Mitsunobu coupling
procedure (Mitsunobu, O., Synthesis 1 (1981)), where P® of 4 may be a suitable
alcohol protecting 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



that are hal ogenated ortho- orpara- to the hydroxy groups in place of the
net a- hal ogenat ed phenols 1. Hal ogenated phenols 1 are carbo form
phenol i ¢ carW&&i¥1aci ds 15 2, which are then react emsﬁg@{f?? abl e
am nes to form phenolic amdes 3. Phenglic anmdes 3 are coupled to 4 (for L
= OH) using a Mtsunobu coupling procedure (Mtsunobu, O, Synthesis 1
(1981)), where [err] of 4 may be a suitabl e al cohol protecting group.

Al ternatively, suitable diols [err] = H nmay be used in the Mtsunobu

reaction. Prefdvéfé sehuad eMandl CidietraliFofufl. UBRpibHclion D24 acetate is
trial kyl phosphi ne or trlargLﬁhos hi ne, such as triphenyl phosphine or
X

tri - n- but yl phaeseniplished; by bast hydiplysissmstepreferably: withsodimm bydraxideim an or

di chl or onet hane, an di carbonyl reagent, such as diethyl-
azodi car boxyl 3@‘?"3‘?%@3(&?2@%& car bonyl ) di pi peridine. Typical pb (where pb

i's an al cohol prot atdohBD5 G4 Satverted 106! d | VA b riacti esters
and benzyl ethers (Geene, T.W 25 mﬂié‘ﬂ;ﬁ% avl\iﬁj%tg‘?ﬁPeé&al\%n,éﬂgﬁpr a§ .
Al t er Fat i vel y N-hyizoxycyclicdmiderdesivativesuck ay Ny dgyphthslimidea $nveiling ef or

sul fonate, phenol .3..may be treated with a _base,  such as sodi.um hydride, in
a sol vent, su&?m%qmﬁm&%?wp%%QWW standard canditions well Renpval
of pb is routjpaly; | LW, I td ! known in
the art. For exanpfr@?iggegrot e(’:'?l'vgfsl of be&g}z)y 'ﬁgﬁgﬁgﬁg’cﬁgg*%ﬁe‘ﬁ%??%ed 30

t hrough cat al porohydridérin g eniztureoof ansippropriatel dabhohieq ethandion 2ggoganebl al yst in

WO 99/51571 e a0 . ] . PCT/ US99/ 07420
-31- sol vent sWaisg followed by agidification. . Altemotively. Jemaval of thegrateeting erowp an

RSP 5, S RRTIR S MR R P TS0 o0
a Mtsunobu reacti Guanidinglation of the resulting alkoxyamine to 7 is achieved using
standard reagents such as aminoiminosuifonic acid (Miller, A. E. and Bischoff,
I. J. Synthesis 777 (1986)), or 1H-pyrazole-1-carboxamidine hydrochloride
(Bernatowicz, M. S. et. al. J. Org. Chem 57(8):2497 (1992)), or with substituted
15 guanidinylating reagents such as N, N’-bis(tert-butoxycarbonyl)-
S-methylisothiourea (Bergeron, R.J. and McManis, J.S. J. Org. Chem. 52:1700
(1987)) or N-R?, N-R®, N-R°-1 H-pyrazole-1-carboxamidine, where R%, R and R®
are defined as above for Formula 7. Useful 1H-pyrazole-1-carboxamidines
include N,N’-bis(fert-butoxycarbonyl)-1H-pyrazole-1-carboxamidine and
20 N, N "-bis(benzyloxycarbonyl)-1H-pyrazole-1-carboxamidine (all of which can be
prepared according to Bematowicz, M.S. et. al,, Tetrahedron Letters 34:3389
(1993)).

Alkoxyguanidines (whereR" is H) may be optionally alkylated using such
reagents as atkyl 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 be 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 cycloalkyl 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



5 N-hydroxycyclic imde derivative such as N-hydroxyphthalim’de.
Unvei ling of the phthalimde protecting group is acconplished us

standard cH¥518s wel | known in the art (Greene, T.W ande@”’&“@M,
supra), for exanple, sodium borohydrlgf in a mxture of an appropriate

al cohol (e.g. ethanol or 2-propanol)/“Water followed by acidification.

Al ternatively, renoval of the protecting group 10 may be

acconpl i shed using hydrazi ne or nethylam ne. Guanidinylation of the
resulting al Stohi8 sb | gch as

am noi m nosm@ﬁl c H:ﬁl d&uﬁ?ﬁgﬁ&ﬁ#ﬁé@nﬁgﬂ%&]ﬁ%ﬂyﬁ gyﬁtaﬁem s 777
(1986)), or thaa tygated witheS. IPrommmupH,Béma]dhﬂdbdremdmithﬁfmw nsihgz, M S

t I 497 1992 t ted 15
quant di nyi atTgARGBA eItk adhe do forsatipl, plaerssyamerighn -
S-nmet hyl i sotaaé@hgm&emrmm@p@me}w J. S J. Og Chem 52:1700

(1987)) orferr] pyrazo[‘e | - car boxam di n ere [err] are defined as above
for Sornula 1. Usﬂdmnouh&wpy ﬂwndoavd:rtecdetobnmdlmﬂydlamnermmbﬂtg standard

NN - bis(tert- b rbon 2} razol e- 1- car boxam di.ne and 20

N, N - bi s(ber??? a ‘Hor’r’#ﬂ" I 'S%E’étl with  ap ammegHanidine, (wch 8% whi ch can

be prepared "%j’@ﬂ’ @ﬁﬁ% tters
34: 3389 (199%??&’ oxyguani di nes E%ereRT ri 4?‘&%§}ﬁé§ﬂ%§f§€?ﬁk‘§nm |y
al kyl at ed usielgasnitic aciddeydtagen hivridy) oﬁ:}ty@mgma;mmm Be&eappibpiatds sodi um
bi car bonat e, irn a_sol vent 25 such as NN-di net hyl formam de to form

conpounds wife Véme‘E example, ethanol or methanal, whichdn additien, raay cantain athet ve

f | b
Comibr e t Qoyefl S RRIAETRaHO B By ot PRI SIS LATY T
[err] 's ar acedrhp'lishgdl Quda xeduﬁﬂigéc@ﬂﬁlﬁhn’se\dell m&w%m&ml for lefexthpR!

cycl oal kenyl , group. Alternatively, where L of 8 is a reactive
| eavi ng gro ﬁ&m&ﬁrﬂydﬁév1neeaﬁpronmtpé¢laerésuqm@mstahsdmﬁyanmmqmméd with

at various temperatures up to reflux. As an alternative method, catalytic

hydrogenation with palladium on carbon catalyst can be employed.

15 When R°, R® and/or R°® are a protecting group, for example fert-
butyloxycarbonyl (Boc), these protecting groups can be optionally removed by
treatment with acid, usually trifluoroacetic acid in a suitable solvent such as
dichloromethane or water, or by HCI gas dissolved 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,

25 where L is a reactive leaving group such as halide or sulfonate, can then be
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 removed and the resulting alkoxyamine can



WO 99/ 51571 PCTI US99/ 07420
-32- a base, such as sodiumhydride in a solvent such as

NN- di et hyl fEPYEHYTL, and then treated with 8. Protecti ng gr(g&a‘g{wg?@%%],
may then be renoved to. afford 9 using gkandard conditions .well known in the
art, for exanple, p-toluenesulfonic acid in acetone (Greene, T.W and Wits,
P.GM, supra). 5 Conmpound 9 is then converted to

am.di nohydrazone 11 using standard conditions, for exanple, treatnent with
an am noguani Bé gaanidinglated s abbve) gt tedPn@rony (2g.\WelizT bstst) Paagetﬁéﬂ bée,
optionally in the presence of an acid such as nitric acid, hydrogen

chloride, or FyRAvsddn abffosd3fasingstandasg seuditions: well dinowntin therargfanpl e,

et hanol or ne : ' N i.t.i on cont gin, ot 1 |

sol vents suc hg’%@bgé’gﬂ%%%edf%hgﬂg?d?@epgﬁ%%ﬁ?’inw"%!ﬂ@;&%? Mt 11 to 12

i s acconpl i shgghrl)) (drb&%Y atidB6%an tHehieRouped to XM o ittBRntarhined O

exanpl e, lithium borohydride in an appropriate solvent such as

t et r allydr of ur and purifiedtim a patallelt foxmpatigining & dibraey of congmoungs 7.0 refl ux. As an

alternative nethod, catalytic hydrogenati gn wi.th pal | adi um on carbon

catal yst can be enﬁftﬁ?eg].t%&‘g“’e scheme to p’°8%?eﬂ‘°[@rﬂ?'fh dg-cpnigining i ng

group, for exg - 4 . i gr oups
i diafts 6, YRUEHINYE EABRY bR Y may B 36 %519{:@% bil

can be optionally renoved by ‘treathent w acl usua uor oacetic
acid in a sui tailitéons withereageatZ3which dontains adeavinpagreul’ (Boheaic 2)0 Ty HCl gas
di ssolved in a suitableafolvent» such as 1,4-diq ane. 20

Scheme 1c deséshemeds Wmited togradncmecomnonndswhere Rat is dydrogen. uReagent2yener at e

| i br gni es of [We . |ic aci.d 2 may .be protected
vvithqg pr ot ec%%&érggg Zﬁ%ﬁ?f@ﬁ@@é@ﬂ%@ﬁa\gygﬁo@ F6f%He> pa group
(described abeyd} basiorwoaditiohd With Negdeskyphthbliii®S(KRHIRR Uind s&mm{ um
fluoride, both well known in the art (Grygen, T?W(, and Wits, P. G supra)

gi vi ng phenol ngmn plem Seg3B 1387 (1993)). where L is a reactive |eaving group
such as halide or gyl Lo SnefBlR* BARPUII) or R® and R (IV) together form a

methylene linkage can be synthesized by-substituting a cyclic ketone having a

15 reactive group L that is attached directly or indirectly to the carbocyclic ring.
Examples of suitable reagents include 2-hydroxycyclopentanone, 3-
hydroxycyclopentanone, 2-hydroxycyclohexanone and 3-hydroxycyclohexanone.



treated with a base, such as cesiumcarbonate, in a solvent, such as
acetonitrile, and reacted with 4. The P[err] group may then _be remved as
above to fO®%§1EBhol 34, which can be converted to 35 enpl SHIHFA07420

M t sunobu reaction with an N-hydr oxycyghl c imde deri
N- hydr oxypht hal i m de. The 30 thal i m de prot

vative such as
ecting group can be

renoved and the resulting al koxyam ne can WO 99/ 51571

PCT/ US99/ 07420 -33- be guani di nyl ated as above, and t
benzyl ester) may then be renoved tSr/ésertir 36 usi ng

he P[err] group (e.g'.,.
standard conditions

wel |l known in the art, for exarrpl e, aqueous sodi um hydroxi de in ethanol
(G eene, T.W, and Wits, P.G M, supra) Car boxylic acid 36 .can then be -
‘coupled to a variety of different anines 5 and purified in a
parallel format giving a library of conpounds 7. As an alternative schene
to produce the O phthal am de-containing internedi ates 6, the respective

phenolic ag des 3 may be reacted under

whi ch gEoN ai a leavin roup L' (S

pr odum oundd P %ﬁ%@'?R[ err| ié en. Reagent
pr oH dtnd red tWo Teav

ct1,NGea CO

ndi tzir}%éwvgﬁ N- hydr
I ndi an™J em Sec. B 1137 (1993)).
Rlerr] an@ Rlerr] (1V) together formga nethyl ene |ink
by substituting a cyclic ketone having a 15 re

yphi h

attached directly or indirectly to the carbocyclic r
3

asic conditions with reagent 23
cheme _2). This schene is limted to

23 10 R‘d S
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m de (Khadi)kartyan opht ,
ounds wherein R7 &né@” R®amY (111) or
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hydr oxycycll‘aopent anone, 2-hydroxycycl ohé;la@f and 3- hydr oxycycl ohexanone.
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PCT/ US99/ 07420 -34- Schene 1c [err] WO 99( 51571

PCT/ US99/ 07498 545 Schene 2 [err] WD 99/ 51571 PCT/US99/07420
PCT/ US99107420 - 36- Compounds VI wher e13r3_R[err] and Rlerr] are taken
together with the nitrogens to which théy are attached to forma ring
structure are prepared by substituting a heterocyclic amne X (below) for
t he am noguani dine in the above Schenes. [err] Conpounds V wherein Rerr]
and RIERR] are taken together with {§hdibroogen atons to which they are
attached to forman imdazoline noiety are prepared by 10

substituting a 2-hydrazi noi m dazoline Xl (above) for the am-'noguanidines in
t he above Schemes. For nedicinal use, the pharmaceutically acceptabl e acid
addition salts, those salts in which the anion does not contribute
significantly to toxi cli?ty or

R3
RS R RS. »©
R 23, base R! R
™~ — N n m
R OH R (o} o~
0 R 0 R R R R 0
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phar macol ogi cal activity of the organic cation, are preferred. The acid
addition 15 salts are obtained either by reaction of _an organic base
of For mul aMOMS1%1an organic or inorganic acid, preferably B(/:Tf(%‘}ﬁg%{’ t0in
solution, or by any of the standard ngithods detailed in the literature

avai l able to any practitioner skilled™in the art. Exanples of useful

organi c acids are carboxylic acids such as nmaleic acid, acetic acid,
tartaric acid, propionic acid, fumaric acid, isethionic acid, 20

succinic acid, C)Giix?&ﬁd@w%eﬁiﬂ/ﬁ“'aﬁdw'a&tﬁl?,éhtb@éthéﬂdﬁﬁiﬂfé%ﬁéﬁenk norgani ¢
acids are WD 99/ 51571 o

PCT/ US99/ 07 4@ Whickitheygre atsachied tefoma adingssinigture ate@repar@@ by substiteting ar i ¢ aci d; .

phosphoric gcid and the Ij ke, Rreferred acids,.for fornmn cid addition
salts inclu {Wﬁycgﬁffn%é* b’él%‘& @F&Fﬁgﬂﬂmlﬂ&{‘? ﬁléovﬁ%é’S%‘H‘Fs'i nventi on
represent a novel class of potent inhibitors of nmetallo, acid, thiol and
serine proteases. Exanples of the serine 5 prot eases i nhibited by
conmpounds within the scope of the inyeqtion include | eukocyte neutrophil

el astase, aproteolytic enzynme inplic U i pet he pathogenesis of enphysems;
chynotrypsin and trypsin, digestive\enz S; pancreatic el astase, and
cathepsin G a chynotrypsin-Ilike pr e al so associated with | eukocytes;
thronbin and factor Xa, proteol yPi,@/ enz in the bl ood coagul ation

pat hway. 10 | nhi bition ofthernolysin, a netalloprotease, and pepsin,
an acid protease, are also contenpl at uses of conpounds ofthe present

i nvenhtion. The conpounds ofthe present™invention are preferably enployed to
inhibit trypsin-like proteases. An end use application of the conpounds
that inhibit chynotrypsin and trypsin is in the treatnment of pancreatitis.
For their end-use application, the %1 potency and other

bi ocheni cal paranmeters of the enzy i nhipiting characteristics of the
conpounds of the present invention i'@ reagi |y ascertai ned

HN \(’\:y) ]

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 XTI (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
écid, acetic acid, tartaric acid, propionic acid, fumaric acid, isethionic acid,

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



by standard bi ochem cal techniques well known in the art. Actual dose
ranges for their specific end-use application will, of cours pon
the nature aWﬂ'%@b@i‘ity of the disease state of the patient %F%szo be
treated, as determ ned 20 by theg_attending diagnostician. It is
expected that a useful dose range will be about 0.01 to 10 ng per kg per

day for an effective therapeutic effect. Conpounds of the present invention
that are distinguished by their ability to inhibit either factor Xa or

thronbin nay hedrehalideyeids sach 4 HOYBEBr, Hi; sulfafie paai phosphvrieeefBandAlie f act or Xa
or thronbin inhibitors, ounds of the 25 resent invention

cQ
i nhi bit thronbike Pretsangd acignior forming agidadditienssalts inehsle A and acaticatidl f ort he
treat ment or proph XI acterized by abno | venous or
arterial thrgnbgs%lgﬂ?%néég%tlﬁﬁ%%ﬁW&Sﬁﬂfnﬁeﬁ?ﬁ%ﬁﬁﬁf’?‘@ig@ﬁf@f’%&‘ . These
states i ncl udenhibittrs af efallb, dcidyithisParidoserite fRotéies £ 98t the sdligsem nat ed

i ntravascul ar coagul opat hy which occurs during septic shock, viral
i nf ectd ons angradeases mhibited diyccomponpdrcwithinathei seope of therinvertionkiecludor onary

artery bypass; fibrin for ion in WD 99/ 51571, . .

PCT/ US99I 07423?‘tk Gtenay °@9n€e?asﬁf% 2 proteol i fazyme HPé“‘PWF‘b‘HB&Ea%WﬁP? on
resulting fro ' . ﬁﬂp@j}. ' : &ﬁ{zﬁﬂ é‘rR:‘x‘?Qa Agtem nal
coronary angi (%‘qu%%é?%%&. &é?e@dﬁggﬂ%%ﬁgﬁ‘ée t eEéége 0 tl]is:g?u d thronbin
i nhi bi tors asanhcatbepsinu®,sachymokryhsin-likeipeatcasd also associatedowitialeukodyitesked t o

materials useq in,fhe nufacture .of 5 . deyi ges used in bl ood
col | el:t i ontJ b éx&ngia‘né:ﬁcéc?ri %Plrjo&?ﬂ}ytﬂﬁmn?fg’rtgﬁgmogﬁe?éj Q’:‘Ieﬁam%'rs, bl ood

di al ygj s _nmachidifsitoRb R moR) st & RNl oprotdalis) §5d O@@%&%ﬁ@ ribRedyt jiges and

stents. The conpounds of tHe present’ I nventl e used as an
ant i coagul ant comtereplated nsespdcmapountipafithepresent inventidat The cingpuiuaddiehitke been
shown to redu (}:n('aeserzliat ?ﬁv%ggosxi asr’e p?e émﬁ&%p?éy% tg g&?llng 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 useful 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



10 A strategy for reducing the thronbogenicity of stents is to coat,

effbed, adsord or covalently attach a thronbin-inhibiting agent to the stent

surface. THMOWEIHdunds of the present invention can be enpl BGE¥SPUIT4RG,i s

pur pose. Conpounds of the invention cgg be attached to, or enbedded within

sol ubl e and/ or bi odegradeabl e pol yner5~as and thereafter coated onto stent

materials. 15 Such pol ynmers can i ncl ude pol yvi nyl pyrrolidone,

pol yhydr oxy- propyl - net hacryl am de- phenol

pol yhydr oxy qhéWyea H0R kB Her A0 | throMbuROforRiallih SR& Atk éfh?e?'“e
yglycoll

substituted wt h paI m toyl residues, polylactic acid, pol c acid,
copol yners @I@lﬂ%ﬁ&db&repm@emtapwumnslm doropm1yymglep]lasty (REPAYI act one,

POl Y hyar oyt an TR i tRe bet 3o BronGa difiate & witeangiimma i ¢ bl ook
copol ymers fimbydhodabs in iShySeARPRAEA /wmdtagaz ang?@@fﬁgéw@eﬁ@%?an

Application 604,022, Canadian Pat'ent 2,164, 6
Appl 3 cati onsleVQeS)ﬁselijlﬁdﬂood/@lbeﬁcﬁﬁ bl daimtulAGon.Cand 3l 3dd st&;agel suchasof the

ffects of both f d t host of cel | t
Cuch a5 smodabeiRS Ao dRyES aarisdt 'IS%r?c@chrxgﬁaw%«wgépwm bloodpe’
conpounds Oflu#eg‘ﬁnd:’ t@:ﬁ?"ifhe'ca Bﬁﬁd&- Reltinlk Mmﬁﬁ?ﬁﬁﬂeﬁ&?a&ﬁﬁat ment or

prophyl axi s o adu resplra ory |st ess syn Ofy responses;
wound heal i raytlcmguhmt insextracatpomgkhload éiecuitscl er osi s; and restenosi s

follow ng an injur uch as ball Qon an | asty, atherecto and arteri al
stent pl g'cementJ L}“I{%’éfﬁ?ﬁtsga"e% g'gugﬁreﬁﬁ%ﬂ%%bﬁféﬁ?ﬁlr n%qﬂemn may be
usefall in tr

’ gﬁé@% f&?&ﬁhﬁﬁgﬂlﬁﬂl‘i’.\mbo %/fﬁ)cg}g i%%eﬁﬁ lo coat, embed, adsordor _ s,

PCI /1 US991 O7 met astasi s as neur og egener
as Al zhei nercosaldnthe attactara thtonbiminhibitinglispems €0 the stent surface. The

such

compounds of the present invention can be employed for this purpose.

Compounds of the invention can be attached to, or embedded within soluble

_ and/or biodegradeable polymers as and thereafter coated onto stent materials.

15 . - Such polymers can include polyvinylpyrrolidone, polyhydroxy-propyl-

methacrylamide-phenol, polyhydroxyethyl-aspartamide-phenol, or
polyethyleneoxide-polylysine substituted with palmitoyl residues, polylactic acid, -

polyglycolic acid, copolymers of polylactic and polyglycolic acid, polyepsilon
caprolactone, polyhydroxy butyric acid, polyorthoesters, polyacetals, -

20 polydihydropyrans, polycyanoacrylates and cross linked or amphipathic block

copolymers of hydrogels. See European Application 761 251, European

Application 604,022, Canadian Patent 2,164,684 and PCT Published Applications

WO 96/11668, WO 96/32143 and WO 96/38136.

By virtue of the effects of both factor Xa and thrombin on a host of cell

25 types, such as smooth muscle cells, endothelial cells and neutrophils, the

compounds of the present invention find additional use in the treatment or

prophylaxis of adult respiratory distress syndrome; inflammatory responses;

wound healing; reperfusion damage; atherosclerosis; and restenosis following an

injury such as balloon angioplasty, atherectomy, and arterial stent placement. The

30 compounds of the present invention may be useful in treating neoplasia and



When enpl oyed as thronmbin or factor Xa inhibitors, the conpounds ofthe
present invention may be administered in an effective anmount ?E}‘i&@ ,{4%
dosage 5  WO9BLle of about 0.1 to about 500 ng/ kg, prefef Ytk en
0.1 to 10 ny/ kg body weight, on a regi_gg_n in single or 24 divided daily
doses. Wien enpl oyed as inhibitors of ronmbi n, the conpounds of the
present invention may be used in conbination with thronbol ytic agents such
as .tissue plasm nogen activator, streptokinase, and urokinase.

Addi ti onal | y, mieta€tadi® as well as netrotigetadfivodisdadss, AIcRESAIzhEIMER8is@ize BRY be used
i n conbination with other antithronbotic or anticoagul ant drugs such as,
but not |i nit Barkinson's diseaseogen ant agoni sts and t hr onboxane  r-ecept or

oot ot ol SR SRR & AR AR or R S AR R P R L o1
nunber of di sgRSéht ifvention may B stindifister @R REEctRfe ahfb?ﬁn?%ﬁﬁi‘ﬁ@ﬁe d tion are

expected to have an anti- inflanmatory effect useful 1n the treal nent of

gout , Sr heunat winge af abiont Q.1 ¢ about M0mg/kg rireferablt batwea Ghwcldang/ptodyr t he
treatnment of e senma. .The.l eu oc¥g_e4(§l ggéa%? I, nhi bitory properties of
conpounds of PHESHCBSIAFMCRILIPEERT 4%y Dhdefehy t he net hod descri bed
bel ow. Cat hepsin Ggha : ' | ' | se states
of arthritis, gout angem?ggsﬁig?ﬁggxgﬁf#ug Bfﬂt:’)kﬂgn, hgﬁ%ﬂﬁgrogp%rﬁg%%gﬂ is and

| ung i nf est at inyastiocyamaetie bsediin Cembination vithtthmnibohydic deents bedh asatissugis e
application t me inhibitaor roperties of.the com‘ounds of Formul alis

enz
readily ascergﬁf'ﬁg’aggy aé’f‘&ﬂﬂ‘ar%fr%F i @Bf PROKHIISG ue Additonally.e gl | - known
int art. 2 : ' AR D . j of
Compagnds. wi ¢ FmPquds of the preschl yCAA i B 'l th dbiBinkeh OBSH 08 D)
fol | owi ng net amithrofabotie paraticoaguladt drags swdhl a5, pur héti leditdd iR fibGabgepsin G i s
obt ai ned by the procedure of Baugh et al., Biochemstry 15: 836 (1979).
Leukocyt e gr affipgamsts an bgxaneGeeptoraBiagPRistspr epar ati on of | eukocyt e

| ast d cath ' ' L L eukocyt
el ysed and gr anirain SeSTBARS S iEoPbo ohhomelta leukpgres ©10°Y1 °5

at sites of inflammation and thus is a contributing cause for a number of disease

15 states. Compounds of the present invention are expected to have an anti-
inflammatory effect useful in the treatment of gout, rheumatoid arthritis and other
inflammatory diseases, and in the treatment of emphysema. The lencocyte
elastase inhibitory properties of compounds of 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
FormulaZisreadily 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 procédure of Baugh et 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 isolafed. The leukocyte granules are



WD 99/ 51571 \

PCT/ US99107420 -40- extracted with 0.20 M sodi um acetate, pH 4.0, and
extracts aMOWiFzed against 0.05 M Tris buffer, pH 8.0 coRCAUPHE4L 05 m
NaCl overnight at 4[err]C A-protein _%gct ion precipitates during dialysis
and is isolated by centrifugation. ThisS fraction contains nost of the
chynotrypsin-like activity of |eukocyte granules. 5 Specific
substrates are prepared for each enzynme, nanely N- Suc-Al a-Al a-Pro-

Val - p- ni t r oasiractde with®. 200 sddRmdbcetdte, PEPA.G; fnd éxitfae@nid didzed ghinspt ter is
not hydrol yzed by | eukocyte el astase. Enzyne preparations are assayed in
2.00 nL of & ib{mm#&s,nlﬁﬂﬁeqoptapmgosﬁ Mb}a&gmmy;m:a&m[ &y pilotein 0%

di met hy!l sul foxij.d d 020.M Suc- Al a- Al a: Pro- Phe- p- nit il |
Cubst rat o AR ERGpieR Al Syl B i isplated BY chptiiglRR., 1S ©
moni tored atfr4t8ion kc6iithins Aitsét of thé ThPinbirfpsidiivé dttidgser léﬁ&ﬂz?tef ar ?1@@

application of conpounds of the present invention as neufro el ast ase

i nhibitors anecific sobstratgsAre peparedifot eash snewpe mimeloN-SueAkaAla-Proand

ity of di t i ned .by t. dj
it agnost i of ¥ Repiaeife e SGb- AR E TR Phemiteaiblls e JRter st day, bei ng
15 USKldeblyZedrbyt 186k odfRIepERRt.| PRA IS rstafd ssé?reﬁqHa%ME of the

present invention that inhibit urokinase or plasm noger activator are
pot ent i al | y of9f0uV Hepesugter,iphly7. 8 containing0.6@ M Na€h 10% diimsthglsalfexidee. As such

conpounds of t.he nr nt J.nventiopn may.al sqQ.be useful in_the treatnent of
beni gn prostaé‘p!bcoqagg\z&?'@ﬂﬁ'ﬁﬁ%fh 'B“‘?ng’é??%‘%é%%iaﬁl'} Hratq. Hivqub'ﬁlsr@np of
psogpasi s, Zffe p-nitroanili’d%@uﬁﬁra?@ﬁrxﬁéxfiﬁfé@a&%%s nﬁP%ncftz&%‘C.end‘ use application,

t he potency and ot her biochem cal paranmeters o e enzynme inhibiting
characteristics dfsefungasarrdsgefort the gpplicativn of cempovamls aofethecpdidny

ascertained .by standard bigchem cal ..t.echniqu wel | kpown in the art.
‘Actual dose lPi?{ﬁ'é’gaFB?“W@ egﬁﬁ‘?? ’@g{hﬂﬁﬁ %dﬂqs%sathepsm G Inbibitors depend
upon the nature and severity of the disease state, as determined by the attending

diagnostician, with a range of 0.01 to 10 mg/kg body weight, per day, being
15 useful for the aforementioned disease states. '
Compounds of the present invention that inhibit urokinase or plasminogen
activator are potentially useful in treating excessive cell growth disease state. As
such compounds of the present invention may also be useful in the treatment of
benign 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 1o be treated as determined by the attending diagnoétician. 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



depend upon the nature and severity of the disease state of the patient or
ani mal 25 to be treated as determ ned by the attendin

di agnosti ci MOPBIFL (o be expected that a general dose rangg’c\')‘.”q”lg"éﬂ%bout
0.01 to 10 ng per kg per. day for an effygctive therapeutic effect.
Addi ti onal uses for conpounds of the present invention include analysis of
commerci al reagent enzynes for active site concentration. For exanple, 30
chynotrypsin is supplied as a standard reagent for use in clinical
quantitation ciymotryp&in@@etivitysinpancreatic juices and feces. Such assays are diagnostic

PCT/ US99/ 0742Q -41- .chypotrypsin activity in pancreatic juices and feces.
Such assays agﬁgﬁsr%ﬁﬁélnﬁ’c?“ﬁ@@‘ﬁ%ﬁdéﬁo e&% tRangreatigrlagtesa s alsa supplied or der s.

. T | Ji . . . .
ot eagent f or queTRABIS o8 Rec RRGUEAHEPL bt beifioplpoms, Plesman -
antitrypsin i agitggsinindreasesincendenahtionduiingithdcduie ofeeversl ifflansaioRA!

I nfl anmmat ory 5 di seases, and [err]-antitrypsin deficiencies are
associPat ed wi figeasgh ARh&cntitsypsindeliciengies angiapsatiated with imeasedimgidende t he

present invenjj € ed t h the accuracy apd reproducibility
of these assa{’/gleﬁ%&?i&ts?a%eb@p%dg? g@ﬁﬁ%ﬁigrﬂ?‘fegﬁo%?mt s?:‘ﬂ%‘?@ﬁ C‘ﬁlgheel ast ase
supplied as aadcef@Pahd repRRucibilify oftéseAbsahOby ARGl SRndRERLEASEREt | Vity in
certain protein extracts durlngd;/)q:rlﬂca ion of 10 particul ar
proteins is aceramercial plgstasesypplinddsiagpagent SasnilS. Patent Mo, 499982ni se t he

results of proteingisolation procedures. Certain proteases_present in such

extracts can be in?u’iog. %&"@Y}P{)Nb cﬁﬁ??‘f P@é‘?‘?oﬁ%@f’tépéuw BBW.B Bs%%f the

Presqot i nvenpar@eularbteins B dxeodrifgiloBlehPwiidh bﬁfb%ggﬂfa%ﬁ%d&drﬁ s o3 The

phar maceutical conpositions ofthe invention can adrmni steved to 15

any ani mal t hthe reswits of peoteiarisdatidncprbesdufdsc | Gdrtaid prt¢asesopresdne v swghounds  of
mal s are humans, although the

t he i nvention. ,Forenost. such anj
i nvention is éxtracts can ge nﬁl\tlgggg during punﬁcatlon steps by compounds of the present

invention, which bind tightly to various proteolytic enzymes.

The pharmaceutical compositions of the invention can be administered to
15 any animal that can experience the beneficial effects of the compounds of the
invention. Foremost among such animals are humans, although the invention is
not intended to be so limited.
The pharmaceutical compositions of the present invention can be
administered by any means that achieve their intended purpose. For example,
20 administration can be by parenteral, subcutaneous, intravenous, intramuscular,
intraperitoneal, transdermal, buccal, or ocular routes. Alternatively, or
concurrently, administration can be by the oral route. The dosage administered
will be dependent upon the age, health, and weight of the recipient, kind of
concurrent treatment, if any, frequency of treatment, and the nature of the effect
25 desired.
In addition to the pharmacologically active compounds, the new
pharmaceutical preparations can contain suitable pharmaceutically acceptable
carriers comprising excipients and auxiliaries that facilitate processing of the

active compounds into preparations that can be used pharmaceutically.



not intended to be so linmted. The pharnmaceutical conpositions of the
present invention can be adm nistered by any neans that achjeve their

i nt ended pWOWSEBIFor exanpl e, 20 adni ni stration caRCHYSHR07420
parenteral, subcutaneous, intravenous,,intranuscular, intraperitoneal,
transdermal , buccal, or ocular routes.” Alternatively, or concurrently,

adm ni stration can be by the oral route. The dosage adm nistered will be
dependent upon the age, health, and weight of the recipient, kind of .
concurrent treat nget ,phafmaveMticdl " espartivne’ of r et PRelent ddedtltd nat ure of the
effect 25 desired. In addition to the pharmacol ogically active
conpounds, . trhanufasiurpd in somanner dhat iy ekl dnowns feraexample.aby) nmans abl e

phar maceutical |l v .acceptabl e carriers comprisi ng,.excipients gnd .auxili aries
that facili tcgf%%&%@e@% W@W%%@M%ﬁﬁgﬁ?‘%’d’rﬂy ﬁ%&‘g ons t hat
can be used $88.C b, Hataceutical Prépatatibad Jor oral use can be obtained b

PCT/ US99/ 07420 -42- The pharnaceutical preparations of the present

i nveht i on arcombining thet active compeunda Wity solid xcipients, pptidriallylgrimding ther exanpl e,
by neans of conventional m Xxing.. anul ating, dragee: maki.ng, digsolving, or
| yophi | i zi ndesﬁrftg&xggggr.e aﬁ‘%’ ??egﬁﬁ%ﬁg#& ]ﬁ‘?‘f"ﬁgg g&“@%‘graaqqr&hé‘_ngé}“@iﬁl use can
be obt ai ned J¥iifaries, if desired ¥ itcBisaS, td\6btaiathbl6ts of BREEsredV t h sol i d

exci pi ents, optional lé grinding the resulting mxture and processing the

m xture of granulSedtablef exsipientsiiarey is particular, fllzrs| sughiasssaccHaridesifoed or

necessary, to obtajn tablets or dragee co : I.table excipients are, in
particul ar, FPPPEr ?ﬁ%ﬂr%r%sﬁclﬁ‘mgﬁ(?%?or;’ﬁ?sl’ﬁ eprepagations andfor s ycr ose,

mangg t ol or Rk tihbspHatds! HrQS@mpleS RAEALLANShRPRE or tici lcium
phosphat es, for egrr?)q e, tricalcium phos',lphgltﬁ-‘e g‘ry cé’f%?'l?‘r}%’%%’?%’ gﬁ
. phosphate, as well as binders, such as, starch paste, using, for example, maize

starch, wheat starch, rice starch, potato starch, gelatin, tragacanth, methyl
cellulose, hydroxypropylmethylcellulose, sodium carboxymethylcellulose, and/or
polyvinyl pyrrolidone. If desired, disintegrating agents can be added, such as, the
15 - above-mentioned starches and also carboxymethyl-starch, cross-linked polyvinyl
- pyrrolidone, agar, or alginic acid or a salt thereof, such as, sodium alginate.
- Auxiliaries are, above all, flow-regulating agents and lubricants, for example,
silica, talc, stearic acid or salts thereof, such 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



phosphate, as well as binders, such as, starch paste, using, for exanple,
mai ze starch, wheat starch, rice starch, potato starch, gelatin
tragacanth, W@t"ﬁ@?s"&el | ul ose, hydroxypropyl et hyl cel | ul ose, £G4 ’07429

car boxymet hyl cel | ul ose, and/ or polyvinxb_pyrrolidone. | f desired,

di sintegrati ng agents can be added, such as, the 15 above-nenti oned
starches and al so carboxynet hyl -starch, cross-I|inked polyvinyl pyrrolidone,
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exanple, silica, talc, stearic acid or salts thereof, such as, nmagnesium
stearate or castvesamppurdsan the fommiofgrandestbatmabemiyed with fillrsspek agor es ar e

provi ded wit hysuitabl coat,, n that, if desired, arge resistant
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be used, whi clgreaiye il bstivabily, seBiizedsD 16056 dratiics, thé Aiive BRipHYAdYEre
pyrrolidone, polyet hyf eneggl ycol, and/or titanium di oxide, "l acquer

sol uti%ons and peafémbly|dissolveder suspenteddintsyitahle liguids; wochrsyfatty eils of liquid der t o
produce coatings.tesj stant t astric jui , solutions of suitable
perattin Tn 3eop. sfbliers rogy b added

cel l ul ose 25 acetyl cel | ul ose phthalate or
hydr oxypr opy! met hy Sujtitfié banationt et %&éntei’a[leadiﬁﬁ;gtra&iﬁ ixfcthidief aqRbug! OTENt S
can be added to the tablets or dragee coatings, for exanple, Tor

i denti fi cati osolutionsnofcheleetive comipawaistin water-sobutilé foaini, forexafphs watg- conmpound

doses. O her maceuti cal preparafions whi ¢ch can be used orally include
push- 30 E‘;l%lf' F{Itse;lﬁ;"\a? uhADg an CB’QPWH}CI%‘W@F!PI%S-@PP‘? al ed

capsujges made paferl @it BreyfdrochloN -
PCTI US09/ 07428 - 45~ & pi asticr:‘i"’ze"r,e%ﬁég‘%%‘?e salts:  Ons or mare modified or

push-fit capsuhmedifiad cygclodexirinstdar baetriplayed totabiliys ahd indieasé eHowabr gr anul es
that may be m eg.vm't fillers such as | actose, binders such as starches,
and/ or 1 ubri cé‘ﬁ’t‘ hgﬂgg ompopngs of the pragsaburveption. 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 2 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 2 mammal, comprising a
pharmaceutically acceptable carrier and a diagnostically effective amount of a

30 compound or composition of the present invention.



stearate and, optionally, stabilizers. In soft capsules, the active
conpounds are 5 preferably dissol ved or suspended in _suitable
liquids, sMMI%P57atty oils or liquid paraffin. In additi oRCTYSAYPTRYers
may be added. Suitable fornulations f_gr_ parenteral adm nistration include
aqueous sol utions of the active comouﬁds In water-soluble form for

exanpl e, water- soluble salts, alkaline solutions and cycl odextrin

i ncl usi on conpl exes. Especially 10 preferred salts are hydrochl oride.
and acetate sal t Sp aftBer@ispdth)tle prosthi infehtidn ind RS nfdislls WHEdRRENdR NS can be
enpl oyed to stabilize and increase the water solubility of conpounds of the
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U S. Patent Nos. 4,727.064. 4.764,604 and 5,024,998, In addition, '
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I nclude fatty oils, for exanple, sesane oil, or synthetic tatty acid
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gl ycol -400 (the oun e sol i,n .PEG 400). Aqueous i njection
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whi ch are useful faor .in vivo imaging of thronbi in a mampal, conprising a
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' means. For example, A" may be —C(=8)—, —C(=0)—,

15 —C(ENH)—(CH,)s—C(ENH)—, —C(=0)—(CH,)¢—C(=0)—,

: o _
o o
o’
and the like.

Also, in the compounds represented by Formula Z, 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 chelating means containing 3 to 12, preferably 3 to 8, methylene
phosphonic acid groﬁps, methylene carbohydroxamic acid groups,
carboxyethylidene grdups, 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



WO 99/ 51571 PCT/ US99/ 07420
-44- | n anotjer ct, the present invention includes netho | e
useful for iﬂﬁvlg%&?nagi ng or thronmbi in a mamual . Accordi ngq’?"gy/@ggg}ﬂ%‘éérred
aspect, useful conpounds are those whergyn the R substituent is
substituted with a detectable | abel, such as a radi oactive iodine 5

atom such as [-125, 1-131 or 1-123. In this aspect, Rerr] is preferably
phenyl, having a para 1-123, para |-125 or para |-131 substitution. The

det ect abl e | atseparated etlylenchenita sepathted tiy ¥ tritedgeRdroowygae lor Guiehane i n which
a suitable ligand (L) is attached to an R err]| subst i't uent, either directly
or via a dival¥ #acampletingmeans is dipthxlenetrimjne-, NN N ‘GNGtpentaacetic

substitutes fq:{ . ! -7 r in Fo la |. ui tabl e
ligand is rrea'(rgcldtag or@énPgP‘fr‘Dllseq E‘yﬁ gxﬁoﬂg fnslf{h aaB‘LB? a cglFfaguﬁ% |"é‘iaf‘h§3/fa_3‘°

radi oactive orragioadivegmeni iditei-2i1 i@R111)) tdchGRINEIFROMRIOmY, addiyal ent

| i nking group A" includes groups that are capable of coval ently bondi ng

with adfree arfammagpetifatem gaddhiniugnGd)t Khgwnat ahsScience POE295¢A880)ePaik’  may

be -C(=95)-, -L(750,- like. '
cgrrpouqnds) r epr(gg%'n%te%{"gng?thmoath&’]t“ﬁQ @é}lgﬁ);&%ﬁﬁlé? ifafﬁ‘dstj)ﬁ P ?‘n&‘r‘ﬁdes
groups capabl ,957,939v@beoy | Anbpreféried dhelaBihg {l@ﬁﬁ&vﬁj gni_gty_amlfb@gﬁ%l L0 either

a radioactive or paramagnetic atom The chelating means I ncludi t hose 20
whi ch are custdisthylenepriamincpentaacetionptidxi Alsor tdluded tas vehehating aneamsgaret i C

atons. These include, chel,ati s.containing.3 to 12, preferably 3 to 8,
met hyl ene pho?ﬂﬁ’é’ﬁ?’édsé%l@‘iflp gﬁﬁlﬁﬁlﬂp?@ﬁ’é ‘é%‘g%hé‘ﬂﬁﬁéé’rﬁp@“ﬁbmd%youps,
car boxyet hyl i depmirfion Rat 10t BERCThAk SUIMRENBUIRAOMoRAEs HeWdPaatedi ch are

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 tributylstanny}

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 I complexed with a radioactive atom.

For the compounds of Formula I, 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 (Tc-99m)isan

ideal radioactive atom for imaging because of its nuclear properties. It is a

gamma emitter and has a single photon energyl of 140 ke V, a half-life of about

6 hours, and it is readily available from a Mo-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.



bonded to a nitrogen atom |f only one or two of the acid groups are bonded
to 25 a nitrogen atom then that nitrogen is bonded to_ano
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PCT/ US99107420 -45- separated ethylene units separated by a nitrogen or
oxygen or sulfur atom Preferred as aconpl etingneans is
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conpounds whi C cont aln su or amne noieties, the total of which in
any 30 caxﬁaﬁbnmhavecfavorablaﬂlalfdwssufwm These sulfhydryl or amine

o1t her car ban. i TheGempoBsa, Fogk '15 Bip Beclabaed ) Smpiobiths A or
chelating megng,, %? I%n%_vﬂﬁh%é%% %’%@bsﬁ thﬁ*dxeﬁRg&ﬁxﬁ%nn&g art as a

chel ating neans Conpoun I'abe W th
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i mging of thronbi in a mammal, wherein the conpositions are copprised
In general, the compositions of the present invention containing

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 compounds 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 pg to 0.5 mg) of compound of the present invention with an aqueous

25 solution containing 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 temperature, the
reaction mixture is loaded into a shielded syringe through a sterile filter (0.2-0.22

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



of a conpound of Fornula | conplexed with a radioactive atom For the
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Ga- 67, Ga- 68w Tc-99m In-111 , In-113m Hg- 197, Au- RSF/USIYE7420
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radi ochem cal imaging techniques. In particular, technetium99m (Tc-99m is
an ideal radioactive atomfor inaging because of Its nuclear properties. It
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t echni ques kno I n th rt to 2., si.ti .of t
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agent such as mw W id aﬁaeaecmamgewmsn ambd fopmxdnange of the
met al | ot hi onei both of which 10 can be covalently attached to the

conpound of Fotdchnhmutn-%mﬁamhnglumh@matqf@mqlem th'({l@ﬁﬂ]lo jopei of thet wi || be
out side the binding hr o ra £ C QSi t s of the
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The source of technetium-99m should preferably be water soluble.
Preferred sources are alkali and alkaline earth metal pertechnetate (TcO,7).

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 thenium 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 binding 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 I,



and a reduci ng agent and a water-soluble |ligand, and then contacting the
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desired. VO 99/ P& dshount of compound of Formula I having a chelating means can

PCT/ US99/ 07420 -47- Anot her enbodi nent of the conpositions of the present

i nvention is rangpfromd.Q0] to about 3 mp/mL cefsmblyabsut 891 Frig abontd; 1 HipganL.

nmet al | ot hi onej,n chel atin ans W th technetium99m, This. may b

acconpl i shed V@%ﬁﬁéﬁeﬂ‘%’ﬁﬂ}e’&ﬁé éo i°3ﬁ°ﬁ% 5@%‘@?%@5@%# uﬁ‘?sa eous
stannous gl ucghepilypabeut R50 WCR. aTke amount of&ﬂd:ppéﬁng QFRbMpoid of the
technetium99m (i n reduced state) with two gl ucoheptonate nol ecul es, then

conmbilfi ng t hi preseit invientiomistpimefarab uhd0-850.t he Fornula | having a
etal ot hi onein atyached gL el 0: ol Lshodul ik debid Fondad Hefu 'S5,

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 I are incubated, preferably at a temperature from about 20°C to about

60°C, most preferably frbm 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 a compound represented by Formula f complexed to a paramagnetic

25 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(III), manganese(II), iron(III), iron(IT), cobalt(II), nickel(II), copper(Il),
praseodymium(III), neodymium(III), samarium(IIT) and ytterbium(I1I). Because

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



period of time and under conditions which allow for an exchange of the
techneti um 99m from t he gl ucoheptonate conplex to the netall ot hi onein of
the 10 wovaRpsd of Formula I, the technetiumlabel ed coouassooNT0 of
the present invention is forned. The source of technetium 99m shoul d
preferably be water soluble. Preferred sA%4rces are al kali and al kal i ne
earth netal pertechnetate (Tcerr]). Technetium99mis nost preferably
obtained in the formof fresh sodi um 15 pertechnetate froma sterile
technetium 99m generator_(as from a conyvent.ional M-99/Tc-99m geneyator).
However, any otd%éwprg%wrx@gs,oholmxw(lﬁb,og% Srpipmgll QeﬁFaﬁF@nieéchﬁéP? 99m may

be used. Reduci gg? %FE ’H%ﬁ ?“ﬁ@ physi ol ogi cal | y
acceptabl e for p?& ucl ﬁ} chne eﬁé‘g@ﬂﬁ?g’f "dized state to the IV or
V val ence state or Zﬂne compos1t1(frﬂl‘ofﬂ'xe§w$ex{t®ﬂrehﬁmmay be preparédbyeombizing st at e.
Reduci ng agents which can_be used are stannous chloride, stannous fluoride,

stannous gl ucolesmnennd of Eormmied svithas paramagnetis afom.o Fpr examnlethe metal The

preferrgd agents.are s | chl ori de
b st arous g1 (e SRBH Wit (BT ABRE, BRRRL SnGRR% s St BRI CT |
necessary to rqﬁ&m héee ét@ﬁhﬁﬁskdl%cﬁ&suh%nﬂé@mﬁﬂae&ﬁm comprisedl Of wateg bi ndi ng
to the chel ating neans of a conpound mul a in this radioisotope's

reduced state. aﬁdane&ahqﬂsgchwaﬁhﬂu@hﬂmrmopwytgmol!eThlnmxtgretlsm@ddeddum ng

agent and can he us i n,range f.rom 1- i all referred

concentrations tﬁ?é"@g%?f%"f %"1 %B’P&F E‘%&W"ﬁﬁﬁ?@ﬁ jlat

t echnetium 99ma§ué&4slxﬂeéiﬁanfaﬁa %ﬁe@tﬂm ﬁa@tﬂm mlxmh%%%hwah&&m&ayr ate
conpl ex. Upon contact with a conmpound of Formula I, WO 99/51571

PCT/ US®®10 742 0 untiBthe reaction is completed. Insoluble composmons formed may be isolated

by filtering, while soluble compositions may be isolated by evaporation of the
solvent. Ifacid groups on the chelating means are still present in the composition
of the present invention, inorganic or organic bases, and even amino acids, may
be added to convert the acidic complex into a neutral complex to facilitate
15 isolation or purification of homogenous composition. Organic bases or basic
amino acids may be used as neutralizing agents, as well as inorganic bases such
as hydroxides, carbonates or bicarbonates of sodium, potassium or lithium,
The present invention also include diagnostic compositions which are
useful for in vivo imaging of thrombi in a mammal, comprising a
20 pharmaceutically acceptable carrier and a diagnostically effective amount of
compositions derived from the compounds of Formula I. 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 depend on the route of administration, the type of mammal being
treated, and the 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,



substantially, quantitative transfer of technetium99m fromits citrate
conpl ex to the chel ating neans of the conpound of Fornula I is achieved
rapi dly and ngg | d conditions. The anount of citric acid g&gusH0dv4m
citrate) can range romabout 0.5 ng/m up to the anbunt meximally sol uble
in the nedium Preferred 5 anoun$® of citric acid range from15 to
30 [err]g/ M. The anount of conpound of Fornmula | having a chel ating neans
can range from0.00 1 to about 3 ng/nL, preferably about 0.0 17 to about

0.15 ng/nL. Finally, technetium99min the form of ﬁcﬁrt echnetate can be
~used in amunpen@neptmtepammmrf@tmwimththpaesla mthgrnqdmdm

conmpound of the present 150. Th-e
reaction bet wd8H F?P@ngﬁnpl&ﬁﬁ garéoﬂrﬁurpoge ﬁ%‘ﬁgb\é b‘ﬁ? ?ﬁ’éfer o
l'i gand conpl e)ﬂeieétn@ﬁé Feabias ofarermﬁgmgtaFemrat exe%ﬁuspmr&ﬁbwm%eﬁiona pH at

whi ch the conpound of Eorrrualls St ab 'stable”, it is nmeant that
t he conpound r'l'e'pmaﬂx, sagtiolbgie mazmgamn neeqiire thathth@r dmwpamdedl by theai nst

hr onbi No t h f th f
about 5109 1 pbnenaaperc@r poapbsRRapL oAb BRgent RYEnERt ke P B ci 1 rat e
conpl ex and a?@q@%%ut )Diboﬁi’i@% ¥ Ma éhc' %Qﬂée%ﬂxagﬁfg%’ﬁr bé tht the

tenperature f 20[ err] out 60[err]C, "nost erably from
about 20[ er r] Qosoprividetl @7§bent DOO1ftor5 mlmlé/llcgcpmﬁtrabiymbnut 0005 te D al | ow

transfer of t onfro Ci | e t he chelating 20
“means of the é@ﬁé@h‘%" °°PH’i° Qgﬁﬁﬁ%ﬁf? §§§W{tﬁ ‘ing
sufficient to ﬁ%im&eéase ﬁrg hé&ﬁ?ir?iherﬁﬁﬁ{a't% kt‘i?ﬁrdrisg%ﬁ hQhs. The

present invention alsoin es conpositions ofthe conpou of the present
i nvent0d on whi décatior ofithefthdonfbams. i n vi vo i magi ng of t hronbi |n a manmal ,

conprised of a co nd re ent ed For lconpl exed t ar ama netlc
25rrpl atom P?B ‘85‘?@ FB% nu'lfgﬂé’”ﬂr’ 'é’feé‘i?wﬁﬁkPBY"Oé?egt i ons

ng telalglngnr[ 3n\gt¥lnm ¢ r om uri( E‘Fd %j}e %ﬁ%&ﬁggeﬁ'wleaqgl ?F’f‘b&tion( 1),
cobal t (11), niRAcenbtduYicalSoiepees; Mapk Publishing Co. (A. R. Gennaro edit. 1985). The
. pharmaceutical compositions of the present invention may be formulated with a
15 _' pharmaceutically acceptable r:anier to provide sterile solutions or suspensions for
injectaBle administration. In particular, injectables can be prepared in
conventional forms, either as.liquid solutions or suspensions, solid forms suitable
for solution or suspensions in liquid prior to injection, or as emulsions. Suitable
excipients are, for example, watér, saline, dextrose, mannitol, lactose, lecithin,
20 albumin, sodium glutamate, cysteine hydrochloride, or the like. In addition, if
desired, the injectable pharmaceutical compositions may contain minor amounts
of nontoxic auxiliary substances, such as wetting agents, pH buffering agents, and
the like. If desired, absorption enhancing preparations (e.g., liposomes) may be
utilized.
25 The present invention also encompasses diagnostic compositions prepared
for storage or administration. These would additionally contain preservatives,
stabilizers and dyes. For example, sodium benzoate, sorbic acid and esters of p-
hydroxybenzoic acid may be added as preservatives. Id. At 1449. In addition,

antioxidants and suspending agents may be used. Id.



praseodym unm(111), neodymun(ll1), samariun(l11) and ytterbium(ll). Because
30 of their very strong magnetic nonents, gadoliniun(lll),
terbiun(l11), woo gé% 9/ 51571 PCT/US99/07420
PCTI US99/ 07428 2467 dysoprosi un(111), holmiun(I11), and erbiun(ill) are-
preferred. Especially preferred for the-fbramagnetic atomis
gadoliniun(ll1). The conpositions ofthe present invention may be prepared
by conbining a conmpound of Forrmula | with a paramagnetic atom For exanpl e,
the nmetal 5 oxide or a netal salt (for exanple, nitrate, chloride or
sul fate). of a suitabThke ipaunimsging racthedsafitee presentinvention alsq.efferfaeeral n a

medi-.um.conpri sed, of, wat er _and _an. al . Sl vl , et .

i sopropyl al coh%qv?m?ﬁ?ssovﬁf I%PYJ‘P gpll 8§§§§%}‘1¥®%§?§§%€%¢%§P Y %gﬁ‘éﬁ‘%%ﬁ ar
anount of the Pm%&ﬁeﬁz{@%méiaﬁbﬂn@eﬁ!e@rhﬁﬁoxﬁmseW@rﬁaﬂtheaﬁékeﬁﬁ i rred.
The reaction m xture may be heated noderately 10 until the reaction

i s conpl eted. |invebtidspeovidessomipounsisscomposisionsrand diagriosiic eameppsitions haveer i ng,
while sqgluble c ositio be isgl ate vaporation of  the.solvent.
i e, Sglubl e CRIRoSLid28%a Whi Bkl Hebth W R BB el BT o
-of the present jpyARid £ thérBBy FARES"BAEK ﬁﬁi_"'d?uel%é%ﬁ-éula@l'i%jraﬂikﬁeﬁﬁﬂﬂp aci ds,
may be added to convert the dcidic conplex into a neutral conplexX to
facilitate 15 paramagrietishatrising Sompunbohind amaging cigeito nByrthermere; dnpdwi t i on.

Organi ¢ bases oy. basi.c .am no aci.ds tmay he used as neutralizing agents, as
‘wel | as i nor ganimagighydatacorpnaty lwmqg\éfﬁl?§?mé’8 n%?t‘@é’sﬁﬁonﬁ?’ég?@gﬁ%“t es of

sodi um pot assi - 4ot Rvesi id | ' l@gnosti c
conposi tions m%%}ﬂé}h&%?{]@lp@%@ti n vi vélﬁér}?g%g%?@%ﬁ?bgk | ‘#ﬁﬁg&nﬁml ,
conpri 940ng a 20since these ipiagingregents woald satuaate ¢ipet thiingbin doundeto thethrambus

di agnostically effective anmount of conpositions derived fromthe conpounds
of Formula |. C5¥p #elons such as

Accordingly, the present invention also includes methods for in vivo

imaging of a thrombus in 2 mammal, comprising the steps of: (1) administering
‘to amammal a diagnostically acceptable amount of a compound, composition, or

15 diagnostic composition of the present invention and (2) detecting 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 erhploy’iné 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 contéin thrombi distal to the injection site. This includes but is not

30 limited to direct injection into the coronary arterial vasculature to image coronary



t hose described in paragraphs B and C herein above nmay be conveniently used
in these diagnostic conpositions. The "diagnostically effective amunt” of
the conposi RN&&/{ %ﬁw red as a 25 dose will depend on teoT/USYVOBIZOf
admi ni stration e type of manmal being treated, and the physi cal
characteristics of the specific mammal-52nder consideration. These factors
and their relationship to determning this dose are well known to skilled
practitioners in the medial di agnostic arts. Al so, the diagnostically

ef fective anount and net hod of adm ni Strﬁgl on can be tailored to 30
achi eve opt.i niirorabis i, thy caratidgriery Qapgs tBAmbY hthe se%el vassum&rﬂr di et
WD 99/ 51571

PCTI / US99/ O74’f6°agf)qal X%lﬁ(t:%}nrwéﬁ‘?tdeﬁ% ?lga (r)rhboglﬁ(?f(t)}%eh & factors which those
skilled in the nmedatsel thaﬁﬂa&ndﬂdfﬁelimgflaé@npdstmﬁmﬂhemﬂfdﬁt1ﬂvbﬁtl(ﬂme for
I magi ng should be sufficient for detecti ngﬁt he presence of .the imaging

agent at the thesite of a thromhus Mfesidered yathin the scopeaf the texm "administesBEC | nagi ng

will gequire fhat t %!g{!

corrpogl tion p%g'i 7’?&8{%’?%% ct%ﬁ"é:B Bﬁ‘gé%?%e’?‘ﬁeeﬁte@g%’“l?e’ lggmfﬁ@éﬂ%i ?er r]a,
preferably abguichd®thbRtd héy be Mpatedint themamant Foll oWe 4@ Lkt timé Byither € t hat
the dose provided be about 0.001 to 5 mmol e/ kg preferabl about 0.005 to

0.5 mol e/ kg mﬂlmmtmdhmbw&nmna iy vive esite of; the theti c atom

rahtssg
In either case, it.is known.in,the her depend on
the 10 C{TRRAHAR, CUPP rfsmg fhr? r@ﬁgmar}ghlg ' 'accaetg’%&lpi eﬂch %\{8?}%& e
carriers” for o, VIAA&mﬁiﬁre@r Q@ ¥SthpositisiVBoinBrising ﬁé&foﬂl}fb@h&ldfaforﬁﬁla and are
descri bed, for exanple, Remi ngton's Phar maceuti cal Sciences, Mack

Publ i16hi ng @complexfdtommweem may bginjectyd intp thermemwal-i cal conpositions
of the present invapl l"c(illagno Mcalil% efffec{]xye gllnguntwo%ﬁxe compounds, compositions

or diagnostic compositions used in the methods of the present invention will, as

previously mentioned, depend on the route of administration, the type of mammal

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 pCi, preferably about 10 pCi. 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 I complexed with paramagnetic atom. In either case, itis

known in the art that the actual dose will depend on the location of the thrombus.

25 The detecting of a thrombus by imaging is made possible by the presence

' 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



15 . pharmaceutically acceptable carrier to provide sterile solutions
or suspensions for injectable admnistration. [In particular, injectables
can be preparggomigonventi onal forns, either as |iquid sol ut PERAISSN07420
suspensions, solid fornms suitable for solution or suspensions in |iquid
prior to injection, or as enulsions. Sui%able excipients are, for exanple,
wat er, saline, dextrose, mannitol, |actose, lecithin, 20 al bum n,
sodi um gl ut anat e, cystei ne hydrochloride, or the like. In addition, if

desired, the injectahle arnmaceutical conpositions pay cqntai n Junor
amount s of nont ARREEuF el FpRY elinniay 5 Bl AR SpurrOv R

buff.ering agem'eﬁﬁtsail?hétbﬁ upbk Gts feburtl 88 1the drbifi SRk bRE0EIBAAB deBtors
preparations (e.g., liposomes) nay be utilized. 2 : The

present i nvent iacangeddna spatiehdstaction chiinshen (to deterimepspasitionof theapaitted  or

storage or adm pistration, These ul d addjtionall ont.ai reseryatives,

stabilizers an@ﬂﬁ‘%g.’ ﬁplrgww%@m%gq@eém ec‘g?&b&raﬂ esters

of p- rydroxybg,p&%wmgﬁﬁ&enay be added as preservatives. Id. At 1449. In
Xl da

addition, anti nts and suspendi ng agents nay be used. 1d. WO
99151571 The paramagnetic atoms associated with the compositions aizliagieeti¢ 07420
-51- The in vivo.inmging t hods of the present invention also offer
~several advant £8@809 %E&/P’Gi?é‘t YSEHO ettty HG FeSPRANCE HPARIPE on or

monitoring o N%krlgggsgeﬁr%% skl e%stéxﬁafaesg@ggg%%e\wggm§ Qs tcalldl @gDUS. 1N

particular, th Inventi on provi oun conposi trons and

di agnosti c conmasleirspinyettarsef the atoms in alpettent dbsdy e fiebhd isidischrbed byathe! vy
ti ghtlil to the thronbin associated with a thronbus and thereby reduce
"backghbund" dipeeserseaf paramagnetlc stams decalized aya Brombysandyimags ofthei ng from

unbound i magin I &"f'i i: "mgj o it racoronary
injection of t gﬁl%g ?prgaci; sﬁlpg'?)arrgg It {gr?s‘éﬁ(;?qd I agnogltl%énl?g'
The following examples are illustrative, but not limiting, of the method
and compositions of the present invention. Other suitable modifications and

adaptations of the variety of conditions and parameters normally encountered and

15 obvious to those skilled in the art are within the spirit and scope of the invention.



conposi tions of the present invention, is expected to be al npst

i nst ant aneous 10 since these i magi ng agents would saturate the

t hr ombi n bound % the thronmbus imediately. Accordingly, th@GHEEATAZ0

i nvention §W§S"1%@Iudes net hods for in vivo inaging of a thronbus in a
mamral , conprising the -steps of: (1) &#drinistering to a mammal a

di agnostical ly acceptabl e anount of a conpound, conposition, or 15

di agnostic conposition of the present invention and (2) detecting a
thronbus in a blood vessel. The term"in vivo inmaging" as used herein
relates to methods of the detectionSeltergethronbus in a neal, as wel |l as the
nmoni toring of the size, location and number of thronbi in a manmmal , as. wel.|
as dissolution or growth of the 20 t hronbus. In enploylng t he
conpounds, conp05|t|ons or diagnosti g conpositions in gopmo by this method,
"adm ni stering" is fQccappus-ehemapare te ally, in eithef a system c or Iocal
target ed manner. Syt em DIEAGHGE St I ot Pre Wyl nj ecting the

2 i 3) RIGkN| |

conmpounds, conpos s—by dragndst onpﬁ§5ﬁ§§ﬁ§’o resent 25
invention into a x kni ent and acee S ﬁ ¥§ﬁ basi ncl udes
but is not |ineited>fo agHi nistr&ion by t I3 kecubutal veln Local
targeted administration is acconplished by injecting |t %ﬁ

conposi tions or diagnostic conpositions of the prese FﬁVenflo brOX|naI

in flowto a vein rtery suspected t ntain thro distal to the
injection site. Thi cludes but is no to direct
injection into the C ronary arterial vasc Iature to |na e coronary VO

99/ 51571 PCT 899/07420 -52-
thronbi, into the ro d tery to | ' ere raI
vascul ature, or 1 3-Propanedlol TBAF, THF
DEAD, PPhs.
ci o "o ¢ OTBDMS
17 15

N—OH . . : : Q

)
peap, ° | NS

PPh,, THF ¢

aq. CHsNHm o/\/\ NHz
; EtOH ci 1o o~

ot o/\/\o/
18 o Q DMF

Lo ™
N\/\4/ '.?.\n/NHz

NH, NH
HCl

ci G/A\V/A\O/M\“/
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into a pedal vein to inmage deep vein thronbosis of the leg. Al so, thé
manner of delivery of a conposition of the present invention to the site of
a t hronbus |‘3 3@ fjered within the scope of the term"adm nPgT@'P'?SV\‘H"Z“ 5
For exanpl e, i gﬁpound represented by Fornula | having a chel ating neans
attached thereto may be-injected into e nmanmual, followed at a later tine
by the radi oactive atomthereby formng in vivo at the site of the thronbus
t he conposition conprising the conmpound of fornmula conplexed to radioactive
atom Alternatively, a conposition conprising the conpound of fornula 10
conpl exed to radi oactive atom may bé@ hqmet4ed into the manmal . The

"di agnostically effective anount” of the conpounds, conpositions or

di agnostic conpositions used in the methods of the present invention will,
as previously nentioned, depend on the route of adm.nistration, the type of
manmal being treated, and the phygical charactesistics of the specific
manmal under 15 coz.ﬁreﬁt(&gﬂt cat. ITNEse factors gﬁi their relationship to
determ ning this dosg are \m*:cano b
medi cal di agnosti c 4 +a—ary—regar |
be sufficient for t| AP Phe pre

of a thronbus ing TBONMBY pi cal | ng\w I | require that
t he dose provided by4t he di agnost | ' H‘Q esent 20

i nvention be about 5 to 20 [err](ﬁ', Qrefera y abou 10‘9{ rr]CG . Magnetic
resonance imaging will 4Bquire that the dose provi d&Y by ehhe di agnostic
conposition be about (. 001 to 5 nmol e/ kg, pr ef gy abl y aqﬁut 0.005 to 0.5
mol e/ kg of a conpy<? of Formul a | o i ' ghetic atom In
either case, it is kphown |n the art dqose wi Il depend on the
| ocati on of the thpgnus '

) : Qg of a thronbus by
i magi ng i s made pos e b the p : ' Ie @ or paramagnetic
M e radioact e, AR asseciatggd with the

Qtloners in the

SVBL&QprbHﬁdm ng shoul d
iNng\GagepMeet the site

atons | ocalized gpt™ 3 &
conposi tions and nost#’c conposi di ons of the pt esengg i nvention are
preferably imged ﬂfﬁjghﬂf'"a radi ati on detection nlgmﬂs capabl e of detecting

gamma radi ation, guch a ganma camera
NBoc 0. _O
o (o] N_<
' ‘:/ NHBoc
PMF “
NHBoc
NH, cl o "o "\n/
a o/\/\o’ 29
NBoc
o OH aq, NaOH,
Ph 4-benzylpiperidine, EtOH
O/\ BOP, TEA, CH,Cl,
o
Et,NCH_-poiystyrene H NHBoc
cl o/\/ao\o/
Boc
NHBoc

31 NBoc
‘TFA CH,Cl,

o/\/\o/ NH,



30 . or the like. Typically, radiation inmaging canmeras enploy a-
conversi on nedi um WO 99/ 51571

PCT1US99/ 07¢gfhorszgn (Wherein the high energy gamma ray is abporhise/7420

di spl acing an el ectron which emts a photon upon its return to the orbrtal

state), photoelectric detectors arrangé@-in a spatial detection chanber (to
determ ne the position of the emtted photons), and circuitry to anal yze

t he photons detected in the chanber and 5 produce an i mge. The

par amagneti c atons associated with the conpositions and di agnostic

conposi tions of the present invent iBxamplecl ed in magneti c resonance

i magi ng (MRl') systens. :In such systens 'strong ghetic field is used to
align the nucl ear @{?3??’!’@’('?{ - ff’P?@’laItV Hﬁ?ﬂj‘ﬁ‘eﬁy ”éfj‘!"bg”%dy. The field -
i s di sturbed by t hepheyoxyipropoxyqreinejeacbexamidingfvdrechlaride @k | ocal i zed at a

t hronbus and an inage of the patient is read as the nuclei return to their
equi libriumalignnents. The foll ow ng exanples are illustrative, but not

limting, of the nEémpsurd elnsled® appdaring in ExainplesPI-25 eéfer towehpoumds O her
suitabl e nodi fications and adaptations ofthe variety of conditions and

par an®t er s ndmavinig the stnactares shosvn iarfghamges 3and 4. obvi ous to those skilled in
the art are within the spirit and scope of the invention. 9pCTUS99/ 07420
WD 99t 51571 -54- Schene 3

Q I
/\/ N\w/@ N N N NH,
H,C o o

T 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 fert-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 HCI (50 mL), saturated aqueous NaHCQ, (50
mL), and brine (50 mL). The organic phase was dried over anhydrous MgSO,,
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).



[err] pCr/ USi 99/ 07420 WD 99( 51571 -55- Schene 4 [err] WO 99151571
PCT/ US99/ 07420 -56- Exanple 1

[ 3-{5- Chl or o- ¥(d¥s881a| opent yl - N- [ pr op- 2- enyl am nocar bonyl ) PCT/US99/07420
phenoxy) pr opoxyam nocar boxam di ne hydrochl oride (21) Conpound nunbers
appearing in Exanples 1-21 refer to conpdlnds 5 havi ng t he
structures shown in Schenes 3 and 4. [err] a.)
1,3-Dichloro-5-(tert-butyldi methyl silyl oxy)benzene (13) To a solution

Do bt o di et S R Rloge e R e Rttt ad ddf g 219
di i sopropylethylamne (8.0 nL, 46 nmol) and a catal ytic anount of 4-

di met hyl am nopyridine. The initially exothermic solution was stirred at
ambi ent t enper at ur e TaftRieketMg’H@121aidl) Riekie, Ri. D}y Bples,S|E.(Hi@inall) P MiiBurns,x t ur e

was washed consecutjve W 10% agquepu Cl . (50 nl), fUra aqueous
NaHCO3 (50 nl) ,S'Egridf’%?‘ik I %«Qﬁ 2 'oégg?ﬁt(i’gpﬁ%{g’é)ev@aj(#&ehﬁg@éﬂ
anhydrous [err ]tetrahydroﬁnan (1000 mL) was added ether 13 (27.7 g, 0.10 mol). After the

5 reaction mixture was stirred for 20 min at ambient temperature there was an

exotherm observed. The exotherm subsided within 5 min, and the reaction
mixture was cooled to 20 °C with an ice bath. After 15 min, the reaction mixture
was cooled to -78 °C. To the cool reaction mixture was added CO, gas for 30
min. The reaction mixture was warmed to ambient temperature, then diluted with

10 cold (0 °C) 10% aqueous HCI (150 mL) and ethyl acetate (400 mL). The aqueous
phase was extracted with ethyl acetate (400 mL). The combined organic phases
were washed with brine, dried over anhydrous MgSO,, filtered and concentrated
in vacuo. The resulting solid was recrystallized from acétonitrile to provide 14
as fluffy white needles (19.3 g, 64%). 'H NMR (300 MHz, CDC1,) § 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 5 min, 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 HCI (100 mL), saturated aqueous NaHCO, (100 mL) and brine (100

25 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,

CDC1,) 6 6.95 (s, 1H), 6.84 (s, 1H), 6.71 (s, 1H), 5.93 (bs, 1H), 5.16 (4, 2H),



15. filtered and concentrated in vacuo to provide 13 as a pale-yellow
liquid (8.8 g, 100%. [err]H NWVR (300 M1z, [err] d 6.98 (s, 1H), 6.72 (s,
2H), 0.98 (wo99klis710.22 (s, 6H). WD 99/ Si 1571 PCT/US99/07420

PCT/ US99/ 07420 -57- b.) 3-Chloro-5-(tert-butyl di net hyl sil yI oxy) benzoi c
acid (14) To "Rieke My" (0.21 nol; Riek® R D.;: Bales, S.E.; Hudnall, P.M;
Burns, T.P.; Poindexter, G S. Org. Synth. Coll ective VoI urre Vi, 1988, 845.)
in tetrahydrofuran (1000 nmL) was added ether 13 (27.7 g, 0.10 nol). After

here vas an Wbt DL B 3, B0 Sl o B0 oPbe Bl SHRHSE 15 P ane Uhe

reaction m Xtgyfcq. fHRe ‘q.gg.h@{gl@p @(W}y@d%ahﬁ@ i ce bath After 15 min,
the reaction m xture was cool ed t [err]C. To the cool reaction mxture-

was added CJerr] gas for 30 mn. The reaction m xture was warnmed to

Aoousror T bR BN ey Vb b el v

extracted W|th et H46) acetate (400 nlL). The conbi ned organic phases Were
washed with brine, dried over anhydrous [err] filtered and concentrated in
vacuo. The resulting solid was recrystallized fromacetonitrile to provide

14 assfluffy whi terdmmmaofd&nﬁmdlsm4g,[semﬂwi)bhﬁe(ramirwdm(aemr] [err]
7.70 (s, 15 7.43 (s, 1H), (5 (s, 0.23 (s,
6H) | R (KBr ymbpsas QWWMQWQWC lﬂ%@@teﬁilmkoﬁwa“ Bﬁ-'lﬁén{ err].

c.)
[ 3- chl or o- 5- (r?lél?p gﬂ? yql'(“:l11 ‘%’??ySPI’FH‘? OXY htgﬁg‘,P‘f gl)% %ﬁwm op- 2-
enyl car boxam ddgtainkhg 10% ag ll-I(EIC(mO@fnL[)ehdbﬂx(yBE&tdtH20®ﬁﬂL ICTKE Ihgers17. 5 0,
60 mmol ) was 20 ded triethylamne (33,8 ni, 024 nol) and
bi s( 2- oxo- 3- Wwere separated and the aqueous layér was extracted with ethyl acetate (200 mL).
10 The organic layers were combined, washed with brine (100 mL), dried over
anhydrous MgSO, and concentrated in vacuo. The crude product was purified by
chromatography on silica gel to yield phenol 16 (12 g, 72%). 'H NMR (300
MHz, CDC1,) 8 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 (4.3 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 to 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,
25 CDC1,) 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 (CI) calcd. for C,;H,,NO,Cl: 338
(M+H). Found: 338.




oxazol i di nyl ) phosphinic chloride (17.0 g, 66 mml). The resulting mxture

was stirred for 5 mn, then N-allylcyclopentylamne (9.8 nlL, 66 was
added. The mwewvwss7was stirred for 1 h then filtered. The firﬁ@gga%%"‘
washed with 10% aqueous HCl (100 ni), ssgtur ated aqueous [err] (100 nL) and
brine (100 25 m.). The organic T"dyer was dried over anhydrous MySO4
and concentrated in vacuo. The crude product was purified by chromatography
on.silica gel to provide conpound 15 as a colorless oil (23.5 g, 97%.

[err]H NVR (309 Mizg, fzg&%& Jsobfddlin-8- % ropdiy)-30cRBréphenyHN-6. 71 (s,
IH), 5.93 (bs?’1H) OF
PEDT/ u599/o(7-4§o -g%-cyé‘.’_ '—‘? &P ‘%431 ',‘"yf?%-si):ﬁg %? %H), 0.97 (s, 9H), 0.20 (s,

6H). Mass spectrum (Cl) calcd. for [err] 394 (MtH). Found: 394. d.)
(5-chl oro- 3- hydr oxyphenyl ) - N- cycl o;)ent yl - N- prop- 2- eny| car boxam de (16) 5
To a sol ution of cdpaxine afsaleahgl 17 ¢8.8 39 2ammpl atstrabedrotiraral§Parkly (200 ni)

ddedt et tyl - ' I | d LAk , , 66
ol 5. The soPTT SRR G 5 MV b ELPREh s 2R ook, 0,
funnel s cont ai Q)G LEARGCTHSS Hih. TbCQRe MixturWaehdied DEADABS £12000NL) . The

| ayers were separated and t he aqueous |ayer was extracted with ethyl
acetate (200 mhsnol)dopwise. TheTteactinngmixture (veagdhen allowed o warmdea ambiented wit h

crUde pr oduct GRS PUSHTHISt A BRAPH SR IRRIOUr Py quf eslefio WA 1% 010
112 9, (2 gy ity W g s St 2 (=
1.45-2.0 (m S¥ftsunoBu (INafiofuds.7 7 ThidSMatesiah was385ed] Birectly in subseguent289, 935
e er H ' experiments. 'H NMR (300 MHz, CDCl,) 8 7.78-7.85 (m, 2H), 7.73-7.77 (m,

2H), 6.94 (t, 2H), 6.38 (d, 1H), 5.95 (bs, 1H), 5.18 (d, 2H), 4.40 (t, 2H), 3.8-4.4

(m, 4H), 2.20-2.28 (m, 2H), 1.4-1.9 (m, 1H). Mass spectrum (CI) calcd. for

"CyeH,N,0,Cl: 483 (M+H). Found: 483.

z) {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 onsilica 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-enyljaminocarbonyl)phenoxy}
propoxyaminojcarboxamidine (20)

25 To a solution of amine 19 (1.4 g, 4 mmol) in N, N-dimethylformamide (20
mL) was added 1H-pyrazole-1-carboxamidine hydrochloride (0.61 g, 4 mmol).



e.) [3-chloro-5-(3-hydroxypropoxy)phenyl]-Ncycl opentyl - N—prop 2- enyl

carboxam de (17) To a solution of tetrahydrofuran (100 niL), ro anedl ol
(1.6 nL, 3QvovwéisTand phenol 16 (4.3 g, 15 mmol) at O[err]aé’c%\" thyI
20 azodi car boxyl ate (DEAD, 3.6 , 23 mmol ) dropw se over 10 m n.

The solution was warnmed to anbient te rature 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 g) contami nated with M tsunobu

.?érfiﬁﬁ‘écﬁio Rrofig Bl Wi iddGfor 18 kit 088 S o ﬁzﬁw“ts
5.9 (bs, 1H m%m% h?olﬂslhca‘beﬂto%ﬁvmommftg26%)émvi&bbusoil4 .9 (m1

. Mass spectrum( ) calcd. for [err] 338 (MtH). Found: 338. VO
99/ 51571 PCT/ US99/ 07420

-59- f) 0X |n nyl]- N
cycl opentyl - H)proﬁ‘é?gﬂ% géj) g%&%%;o% ‘%”’a‘f’@@kﬂé’?"w(s. 8 g,
26 mmol ), t et r ahy @reRoxyeHine] ‘héﬁfmde (3.8 g, 23 mmol)
and triphenyl phosphine (5.2 g, 20 mmol) 5 was stirred at O[err]C for
5 mn. To the m xture was added DEAD (3.4 nL, 20 mmol ) dropw se. The

react§ on ni xture \Ms‘ohnmnaflb(ﬁbﬁg,tlcﬁmql)alﬂeﬂryﬂaameﬂ@mb}\manddﬂbnd

stirred for 12 h r|or t conce ti acuo. The resi due urlfled
by chr omat ogrpRE1in egs t’ﬁg) &?‘8 mixtse m?%ﬁs%q%@

S Y S e o a1
7.73-7.77 ( mss%j)as aﬁnlﬂfé dnhorpBdns, solid. 38 NMR1BH0 1\/517253132@5) 5 14y, (8,51}1)8 ( d, 2H),
440 (1, 28, '6. 95 (s, 1H), 6.85 (s, 1H), 5.93 (bs, 1H), 5.18 (d, 2H), 4.14 (t, 2H), 4.07 (t, 2H),
10 3.95-4.1 (m, 2H). *CNMR (CD;0D) 4 161.0, 136.0, 119.6, 116.9, 112.3,75.2,
66.3, 30.7, 28.7, 25.0. IR (KBr) 3355, 3137, 2951, 1670, 1618, 1437, 1052, 651
m'. Mass spectrum (CI) calcd. for C,9H27N403C1: 395 (M+H). Found: 395.

Example 2
[3-{5-Chloro-3-(4-
15 benzylpiperidinylcarbonyl)phenoxyjpropoxyaminojcarboxamidine
trifluoroacetate (32)

IOt

a) Benzyl 3-chloro-5-(tert-butyldimethylsilyloxy)benzoate (24)

To a mixture of the acid 14 (3.80 g, 13.3 mmol) and oxalyl 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



(m 4H), 2.20-2.28 (m 2H), 1.4-1.9 (m 1H). Mass spectrum (Cl) calcd. for
[err] 483 (I\/Hr . Found: 483. g.)

{5-{3- (am noW ﬁ? oxyI 3-chl oropheny1] - N-cycl opent yl - N-proﬂ’qmsfgm‘m
enyl carboxam de (19) To a solution of hanol (50 nL) and phthalinide 18
(1.8 g, 3.7 mml) was added 40% aqueous net hyl anine (25 nL). The reaction
m xture was stirred at anbient tenperature for 16 h. The reaction m xture
was concentrated in vacuo and then chromat ographed on silica gel to provi de
- hydroxyl ani ne W&h&)@n%flﬁlcoﬂﬁ"(d A8 mlL, ISBmﬁﬁQ%&ﬁ)(Nﬁ-@lﬁrﬁhﬁ&% g

CDCl[err]) [err] 6 6.79 (s, 1H), 2 (bs

5:17 (m 2H), @.6ue(3 : mol). 3Aﬁg stirming kéwhrsmb@nmnmxanxmthe quationz 12 (m
2H), 1.4-1.9 (

[ 3-[ 5- Chl or o- BWFNWE%)}?PSBQHXW‘E ﬁ"f%*s%C]z dilpts Iaﬂ‘é‘?ﬂuﬁglé%n?fd)%ng‘}%

~ propoxyarm noJ cgyd dian@ filteRY. Zhe filtrate was then e%ﬁoﬁte‘d%%b&wgﬁfngadﬂ ne 19
(1.4 g, 4 nmol) i nNN-di rred@tylfornamde (20 nm) wa

1H pyr dzol e- 1- qmnwi goldioibc IH MR B00MHz, @Cl@)ﬁrﬁxﬁﬂ)(t 1H, JA0.99/ 51571

' vacuo, and BAbIAS ﬂ%ﬂ@%ﬂ@@% b3 4575 0% DB eisBhod B2 5,688 20 (0704

, 6199 as a viscous oil. i.)

[ 3-{5-Chl oro-3-(N-cycl opentyl - N-[ prop- 2- enyl | am nocar bonyl ) phenoxy}

pr opoxyami no] chy box Beaghl SrehloyoSeigidraxyberzoa2(P5)5 To a sol ution
of 20 (0.6 g, 1.5 mml) and ethyl acetate (10 nL) was added 4N HCl in ethyl
acetate (4 nL). The resulting m xture was concentrated to dryness in vacuo,

and triturated w thaqtd¥sokufi ,Qéﬂgﬁ- drhin! BF '?‘%'jﬁ(h? g]%m%n &9 as a
whi t e anor phous solid. [eS(r)r 8 %BH on |erri err d (2%[err]
mL, 26.6 mmol) was added to neat benzyl ester 24 (5.00 g, 13.3 mmol), the

10 reaction stirred 10 minutes at ambient temperature, and evaporated in vacuo. The
crude product was dissolved in methylene chloride, the solution washed with
dilute aqueous NaHCO,, dried over Na,SO,, and filtered. The evaporated filtrate
was then washed repeatedly with hexanes and dried in vacuo giving product 25
as a gold oil (3.40 g, 98%). 'HNMR (300 MHz, CDCL,) & 7.35 (m, 7H), 7.1 (t,
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 cesiumi carbonate (12

g, 37 mmo}). 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 adding more 3-bromo-1-propanol 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 ethyl acetate, washed with water, and the organic layer dried over

25 Na,SO, and filtered. The evaporated filtrate then gave product 26 (5.96 g, 56%).
'HNMR (300 MHz, CDCl,) § 7.63 (t, 1H, J = 1.5Hz), 748 (dd, 1H, J=2.4 Hz,



6.95 (s, 1H), 6.85 (s, 1H), 5.93 (bs, 1H), 5.18 (d, 2H), 4.14 (t, 2H), 4.07
(t, 2H), 10 3.95-4.1 (m2H). [err] [err] [err]

161. 0, 136. WOIPG1H1116. 9, 112. 3, 75. 2, 66.3,30.7,28.7,25.0.  PCI/USIN7420

| R( KBr) 3355, 3137, 2951, 1670, 1618, 143;2 1052, 651 cnjerr]. Mass spectrum
(Cl) calcd. for [err] 395 (MrH). Found:“395. Exarrple 2 {3-{5-Chloro-3-(4-
15 benzyl pi peri di nyl car bonyl )phenoxy} pr opoxyam no] car boxam di ne.
trifluoroacetate (32) [err] a) Benzyl

3-chloro-5-(t X hsrDs 71091 (84 1), henz g tapyey of the
acid 14 (3. 8()1%1-12})#% 'ﬂgﬂF}h an)zl oxa(l chlor?%jzz 5(?5’fgsjﬁ)a4m& mnij 66 nmol )
in met hyl ene=cﬁ10ﬁz)d3885(6£ﬁlﬂd_3) ﬁé)sHédéél (P,elltetOZIﬂEJﬁﬁQiﬂz)Nl\l- ,

di ret hyl formam de as a catalyst. After stirring 1 hr at anbient
tenperature, the reaction was evaporated in vacuo, diluted with nethyl ene

chl oride, an reag [ 5- Iwﬁiﬁ&ndolm-%l opoxy]-3-chlorab t
PCT/ US99/ 0742 J(zeﬁ\g\{th Iggnzyl A omapin-Lylax)propeg ) S-chiorabenzogte

4- (N, N-di et hyl am'no) pyri di ne (1.60 g, 13 3 mol ). After stlrrlng 16 hrs at
anbi ent tenperature, the solution was washed with dilute aqueous HCl,

di | ute aqueous [err] .and [i over Na2SO4, and filtered. The
filtrate was then %%ﬂ@%@éﬂcﬁ?l gﬁﬁej% §i Vf 6 ghmoly, tiphenylphosphine {40 ve y| el d
of gold oil G -] 7

7.45-7.28 (mé%w{gﬁﬁﬁq‘%pé%héﬁﬁib ,’2(351 5’%‘;"(1)5‘?‘%?'&’6’%3“( S

b.) Benzyl (386 hiL) s zobld to8 YCamndaedcted s2owly with Qickttys akodicboxylate

of t et rabut yl anmoni_ um f | uorj de _i ntetrah%/drofuran (26.6 nL, 26.6 Mol ) was

added to neat(358mlyR233umel) A fteryvayming topmbientirmperatingand stirring 16 hrs,

the reaction was concentrated in vacuo and purified by chromatography on silica
10 gel (10% ethy!l acetate in hexanes) giving product 27 (5.18 g, 60%). 'H NMR
(300 MHz, CDCl,) 6 7.83 (dd, 2H, J=5.6 Hz, 3.1 Hz), 7.75 (dd, 2H, J = 5.6 Hz,
3.1Hz),7.63 (t,1H, J=1.5Hz), 7.51 (dd, 1H, J=2.4 Hz, 1.4 Hz), 7.40 (m, 5H),
712 (t, 1H, J=2.3 Hz), 5.35 (s, 2H), 4.41 (t, 2H, J= 6.1 Hz), 4.28 (t, 2H, I=6.1

Hz), 2.25 (pentet, 2H, J = 6.1 Hz).

15 e.) Benzyl 5-[3-(aminooxy)propoxy]-3-chlorobenzoate (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 layer 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, 1H, J= 1.6 Hz), 7.48 (dd,
1H,J=2.4Hz, 1.4 Hz), 7.45-7.32 (m, SH), 7.08 (t, 1H, J=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, J = 6.3 Hz).



10 reaction stirred 10 m nutes at anbient tenperature, and
evaporated in vacuo. The crude product was dissolved in net Rél e g@ | de,
the sol uti orWRKETIWi th di | ute agueous NaHCOB, dried over E@?’ o
filtered. The evaporated filtrate was t_% n washed repeatedly w th hexanes
and dried in vacuo giving product 25 as gold oil (3.40 g, 98%. 'H NWR
(300 MHz, [err] [err] 7.35 (m 7H), 7.1 (t, 15 1H, J = 2.1 Hz), 5.28
(s, 2H). c.) Benzyl 3-chl oro-5-(3-hydroxypropoxy)benzoate (26) To a

| uti f ph I J .gag}é)m RROUNEinbIP 2.9 i,
gg lerIDIO)n ion gcé{]gni%%%gégg@(@ts a dced sgP?}gicesi u’rln car%tc?)’ggztgg (12 g,
6

wa
37 mmol ). After stirring 1 rs a? 50 [err]C, nore 3-brono-1 -propanol (3.3
nmol ) 20 and cesium carbonate (3.3 mMmmvl) were added and the reaction

stirred another 2 hrs. After addjng . nore. 3-bronp-1-propanol and cesium
carbonate (3.3 nmol AcselRtion of %’B’&F%@ﬁ i(@gmé’(%?@ fﬁfﬁ’Bb) and MN-Bisterton was
stirred 30 mn - C d 4 hht The fif btrate was
evaporated in \k}ggoa‘g%&bggyl&%é{%uﬁg [ szeol 3§'Z§?na%t hjyi36 a?é@gpe, ﬂlvvas Jg%j W th
wat er, sand t he divighylformbaayde (10 mle)dvas\stifred or 3 days at hibieht RAgefatirt ahi¢d. The
. evaporated filtrate then gave_product 26 55. 96 q, 56% . [err]H NVR (300
Mz, [err] [ereyapprases {nvacugy The crudesprogduct was parified by Thromptegraphy ep WO
. 99/51571 o o 45 . . . P 07420 -62-
1.4 ), 7. 46- 153 ¢l (20% diethy] ether ip petypleum ethes) %“’i—’&g)°,°“§’.°§%q#g,%8'g$—|ﬁ: 4.14
(th ; 23, )J =B6- @9]%;) H AMER (300.MBEL CBCE) 89081k )1H)27.96 (s PENt782 (1,248, 3= = 6.0

. d. enz
5-13-(1, 3-di oxé%gslzlz)n’dé‘y (dd, PHyd 029 Hz bdia)] 7.45-2 3R dmoPid) 7 21(6 1H2T¥ 29

2075 bl ), ankeAenpdPAbheAds P i st 0 G oHET RRH B ATty o of o an

2H, J= 6.2 Hz), 1.49 (s, 18H).

g) 5-{3-{N,N’-Di-(tert-butoxycarbonyl)amindinoaminooxy}propoxy]-3-
chlorobenzoic acid (30)

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%).
'HNMR (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 (, 1H, J=2.3 Hz), 4.24
(t,2H, J=6.0Hz), 4.12 (t, 2H, J = 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.



(186 nL) was cooled to O [err]C and reacted slowy wth diethyl

azodi car boxyl at e _§3.50 m., 22.3 mmol ). After warm ng to anbient tenperature
and stirri 9%518tls, the reaction was concentrated in vacuopgfmjsﬁ?(p?‘ﬁ'_ed by
chr omat ogr aphy on silica 10 gel £410% et hyl acetate in hexanes)

gi ving product 27 (5.18 g, 60%. [err]l§| NVR (300 MHz, CDC13) [err] 7.83
(dd, 2H, J= 5.6 Hz, 3.1 Hz), 7.75 (dd, 2H, J = 5.6 Hz, 3.1 Hz), 7.63 (t,

1H, J = 1.5 Hz), 7.51 (dd, 1H, J = 2.4 Hz, ‘1.4 Hz), 7.40 (m 5H), 7.12 (t,
1H, J = 2.3 W), F395-Cldoro23i(4-bénylpiféridinpicarbonylfpkienb@)propotPuriine] 2H, J =
6.1 Hz), 2.25 (penteNr-diYlertbitoXycarbohycarboxamidine 31) pBé‘,n-g% / o

5-[ 3- (am noaxy) propoxy] - 3- chl or obenzoate (28) To a sol ution of phthalim de
27 (1.00 g, 2.15 nmmol) in tetrahydrofuran (20.nL) was added a 40% aqueous

| uti f methyl am 14 . Aft tirring .25 mnut t
5 Torr ]G the: roadk PRt rEodhelon (€FT s, A ol enetitnle Tpdraot | oned.

bet ween met hy}iei@infettyRinhid6)- N&i&hh ' yer dried
over Na2SO4 and filtered. e Ie)vapora'?e folhf]tﬁpgl%%gngg’e%ogurlﬂ)gd by

chr onfat ogr aptapddriethylamize (§e01 l) %05 inyol pimemathylene chivxide¢s)0 iglyiwag product

176 ), 7. adoitio il cymashog Wptyienintm o] balgsiiess R (S04 ) ndde (1, 1
1221 1), S tinfpgdbihe (00 g 077 bmol)Tfs Rkt wis Wakth ok, = O 2

Hz), 2.07 (pentet’, "2H, J =
PCT/ US99107 4 3®uredntd 3 Waters 2 g silica Sep-Pak, and the product eluted with 5 to 15%

Benzyl 5-[ 3-[N, N - di - (t ert- but b i di ) -

S eh! o obens JaeBATOh i Meiiene; HOREanTHE BB cPiTg:E arbomors and
NN- big(tert - Y A : 1)
N AF Lt ert el enre-Bea W PV AR GRES a1d ahselrbtedandogtRaHRE, ) -

t enper at ur e aind 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.

i) [3-{5-chl_oro-3-(4-benzylpipeririinylcarbonyl)phen oxy}
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,) 87.33-7.19 (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, = 5.9 Hz), 4.07
(t,2H,J=6.1 Hz), 2.98 (bt, 1H, J= 12 Hz), 2.73 (bt, 1H, J= 13 Hz), 2.58 (d, 2H,
J=7.0Hz), 2.15 (pentet, 2H, ] = 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 CyHyoN,O,Cl: 445.2 (M+H). Found: 445.1.



evaporated in vacuo. The crude product was purified by chromatography on
silica gel (20%diethyl ether in petroleumether) giving co 0. 83
g, 69% . [erWVPEORIE (300 Mz, CDC13) [err] 9.08 (s, 1H), 7.?88?8]?‘9%%#,0.7.62
(t, 1H, J = 1.6 Hz), 7.47 (dd, 1H, J= 2—6%— Hz, 1.4 Hz), 7.45-7.32 (m 5H),
7.09 (t, 1H, J= 2.1 10 Hz), 5.35°(s, 2H), 4.23 (t, 2H, J = 6.0 Hz),
4.10 (t, 2H, J= 6.0 Hz), 2.18 (pentet, 2H, J = 6.2 Hz), 1.49 (s, 18H). g.)
5-{3-(N,N -Di - (tert-but oxycarbonyl ) am ndi noam nooxy] pr opoxy] - 3-

chl orobenzoic acid (30) To a sol uti (Exg;“ﬂégpuct 29 (2.80 g, 4.85 mmol) in
et hanol (48 nlL) was 15 added a aqueous sol ution of NaCH (22 nmi,
44 mol ). The sol WBiQChIHS-IN,N-5S{23nEthoxyeditfaniho drborgphbfsdper at ure and

the ethanol renoved in VEopaxyaliifio B%kmnéﬁf]ﬂﬂom acidified to pH 3
wi th 10% aqueous citric "acl gxyand efftract ed wt m's't‘ﬂ:e ene chloride. The

organic layer was dried over [err] filtered, the filtrate evaporated, and
the crude product purified by chromatpgraphy 20 on silica gel (30%

ethyl acetate in hexages) giving conpqund 30 (1.50 g, 64% . [err]H NVR (300
MHz, CDCl[err]) [err] 9.\m9}(§ 1H), (bs, 1H), 7.69 (bs, 1H), 7.66 (t,
1H, J= 1.5 Hz), 7.50.(dd, IH } 2.

1.3 Hz), 7.12 ¢, 1H J= 2.3 Hz),
4.24 (t, 2H J= 6. BsGry 1N N62N2) R enfe 2H J = 6.1
Hz), 1.50 (s, 18H). MaSs spectru

(LCWVB, E%I pos.) célgcd. for [err] 288.0
(M- 25 2Boc+H) . Found: 288. 2. WD 99/ 51571 NH

PCTI US99/ 07420 -64- h.)

[ 3- {5- Chl oro- 3- (4- benzyl pi peri di nyl car bonyl ) phenoxy} pr opoxyam no}

0 B8 (L E bt o St gl 5 cmpld 07l it 2
methoxyethyl)amine in a manner analogous to steps h and i of Example 2. 'H
NMR (300 MHz, CDC1;/CD;0D) 6 7.00 (t, 1H, J=1.6 Hz), 6.95 (t, 1H, ] = 2.1
Hz), 6.86 (dd, 1H, J=2.3 Hz, 1.3 Hz), 4.10(t,2H, J=5.8 Hz), 4.07 (t,2H, ] =
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, J = 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}ethylJaminocarbonyl)phenoxy}
propoxyaminojcarboxamidine trifluoroacetate

Ci

CH,
15 | H o
A 0 "N N\ﬂ/ 2

The tifle compound was prepared from compound 30 and methyi(2-
pyridyl-2-ethyl)amine in a manner analogous to steps h and i of Example 2. 'H

NMR (300 MHz, CDC1,/CD,0D) & 8.70 (m, 1H), 8.18 (t, 1H, J=7.6 Hz), 7.75

(d, 1H, J=7.9 Hz), 7.64 (bt, 1H, J = 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



tris-(dinethyl am no) - phosphoni um hexaf | uor ophosphate (0.032 g, 0. 072 rrrml)
5° and triethylamne (0.01 ni, 0.07 mmol) in nethylen

m.) was adWO¥MSH vial containing diethylam nonet hyl - pol ys?’?&gi'?g%gg?
(0.06 g) and 4- benzyl pi peridine (0. Olg 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% net hanol in nethylene chloride. The product cont ai ni ng

fractions were 10 conbi ned, washed with 10% aqueous citric aci d and -
saturated aqypgaite, bHI T sagd{z;rmss gp&&uheqmmmw?%ﬂﬁﬁé aeial At
evaporated in vacuo giving a clear oil that was used directly |n he

proceedi ng stceb'dvforﬁbyﬂﬂ Clis406.2 (MyH). Foad: {406cki or o- 3-

(4- benzyl pi peri di nyl car bonyl ) phen oxy} propoxyam nol car boxam d| ne
trifluoroacetate (32) 15 Product 31 was di ssol ved in nethyl ene
chloride (2.0 nL), treated with trir%&u cetic acid (0.5 m), tightly
capped, and shaken for 18 hrs at anbi en enperature. The sol uti on was
evaporated in vacuo and the g plenre3ud- on a Waters 2 g silica

N i T

7.33-7.19 (m 3H) 715(m 2H) 6.92 (t, 1H J = 1.5 Hz),
6.79 (dd, 1H, 2.3 Hz, 1. 460(bd 1H 13 Hz), 4.10 (t, 2H, J = 5.9
Hz), 4.07 (t, 2H, J A~ Hz) 2.9§ (bt, 1H, J = 12 Hz), 2.73 (bt, 1H, J =
13 Hz), 2.58 (d, 2H|} J= 215(pentet, 2H, J= 6.0 Hz), 1.83 (m

2H), 1.65 (bd, 1H, Bg , m 2H). Mass spectrum ( MALDI - TOF, :
gentisic acid matrix) cal cq. [err] 445.2 (M+H). Found: 445.1.

WD 99/ 51571 H PCT/ US99/ 07420
o/\/\o/N\n/NHZ
NH

-65- Exanple 3 HyC”
The title compound was prepared from compound 30 and methyl(3-

pyridylmethyl)amine in a manner analogous to steps h and i of Example 2. 'H

10 NMR (300 MHz, CDCl,/CD,0D) & 8.74-8.65 (bm, 1H), 8.11 (bm, 1H), 7.67 (bm,
1H), 7.53 (bm, 1H), 6.99 (m, 2H), 6.88 (bs, 1H), 4.80 (s, 2H), 4.08 (m, 4H), 3.00
(bs, 3H), 2.16 (m, 2H). Mass spectrum (MALDI-TOF, o-cyano-4-
hydroxycinnamic acid matrix) caled. for C,;H,,N;0,Cl: 391.1 (M). Found:
391.5.

15 Example 6

[3-{5-Chloro-3-(N-ethyl-N-[4-
pyridylmethylJaminocarbonyl)phenoxy}propoxyamino]carboxamidine
trifluoroacetate

X Cl
QN\(@
HsC H NH
N o/\/\o/N\“/ 2
o NH



[ 3-{5-Chl oro-3- (N, N-bi s[ 2- met hoyet hyl ] am nocar bonyl ) phenoxy}

pr opoxyam no car boxam di ne trifluoroacetate [err] 5 tle
conmpound was %ﬁ%d from compound 30 and bi s(2 nmet hoxyet h?ﬁ%?g&@#dn
manner anal ogous to steps h and i of Ex_%qpl e 2. "HNWR (300 MHz, [err]
[err] 7.00 (t, 1H, J = 1.6 Hz), 695(t 1H, J = 2.1 Hz), 686(dd 1H, J
2.3 Hz, 1.3 Hz), 4.10 (t, 2H, J 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, J= 6.2 Hz). Mass spectrum (MALDI - TOF,
gentisic acid matrix) calcd. for [err] 402.2 (M. Found: 402.0. Exanple 4

[3-(5-Chlor o] 3- ( N-nheyitle M"E@O{let 3 pyasi mfi}rted rfpdqlanmmnoad t‘wlngncb pthgl(éxg}
r opoxyam noj c ne. tri uoroac ate [err e c und was
Br egar gd from ﬁ%"ﬁ%’é{?ﬁn@g TR HEPRYAF aBa °%‘§HS| %i %h ﬁ%;?'é aas manner
| t . 8. 70
?R] a ia??s& 2852@&&3 (MldLDI WbFEg&ﬁﬁiceacﬁi maif'ingﬁcg %QPQNStzuﬁib%ghdf{ r]

J = 6.5 Hz), 6{M5 Fomd: 39;5686(bs 1H) 6.74 20 (bs, 1H), 408
(m 6H), 3.90 (t, 2H, J 6.8 Hz), 3.37 (m 2H), 3.02 (s, 3H), 2.14 WO
99/ 5157 1 PCT/ US99/ 07420 - 66-

(pentet, 2H J = 5.9 Hz). Mass spect | - TOF, gentisic acid matrix)
cal cd.tsfor [err] 406.2 (M:H). Found: E%M&Lgxanple

[ 3-{5-Chl oro- 3-( N‘EﬂiyhYJ[5J?S?-[fa’iﬂidinoammoo._xy)propoxy}-.?-chlorophenyl]-N-{Z-
pyridylmethyljaminocarbonyljacetate trifluoroacetate

A

N

@ I
0™ %o

CH,

The title compound was prepared from compound 30 and 2-

10 pyridylmethylglycine ethyl ester in a manner analogous to steps h and i of

Example 2. Mass spectrum (MALDI-TOF, gentisic acid matrix) calcd. for
C,;H,N,O,Cl: 463.2 (M). Found: 463.5.

Example 8

[3-{5-Chloro-3-([2-{3,4-dihydroxyphenyl}-2-oxoethyl]-N-methy!
15 aminocarbonyl)phenoxyjpropoxyaminofcarboxamidine trifluoroacetate



5 pyri dyl net hyl ] am nocar bonyl ) phenoxy] pr opoxyani no] car boxani di ne
trifluoroacetate [err] The title conpound was prepared from conpound 30 and
met hyl (3- MR 9¥SFHet hyl )anine in a manner anal ogous to stepd S ERY0T420¢
Exanple 2. [err]H 10 NVR( 300 M—_%s_[err] [err]8.74-8.65 (bm 1H),

8.11 (bm 1H), 7.67 (bm 1H), 7.53 (bm 1H), 6.99 (m 2H), 6.88 (bs, 1H),
4.80 (s, 2H), 4.08 (m 4H), 3.00 (bs, 3H), 2.16 (m 2H). Mss spectrum
(MALDI - TOF, a-cyano-4- hydroxycinnamc acid matrix) calcd. for [err] 391.1 .

(M. Found: 391.5. 15 Exampl e 6

13- {5- Chl or 0- 3- (N-et hyl - N- [ 4- ci | o

pyri dyl - met hyl ] am nocar’bonyl ) phenoxy] prapoxyam no] car boxam di ne
trifluoroacetate [err] oD 9 l'!'3157

PCT/ US99107420 ;67- The tilfle npouftd wag prepared fronHconpguynd 30 and
et hyl (4- pyridy'lr& 71 g NN "oy rBnneF” a M@f@ Rgﬁd I of
Exanpl e 2. Mass spég (MALDI - TOF, gentisic acid matrix) |calcd, for [err]

405.2 (M. Foungk 3.5 5 o
Et hyl 2-[5-{3-(am di noam nooxy) pr opoxy}- 3-chl or opheny] - N- { 2-
pyri dyl met hyl } am nocar bonyl ] acetate trif |uoroacetate [err]

Exanmple 7

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) calcd. for C,,H,,N,0,Cl:

5 450.1 (M). Found: 450.2.

Example 9
[3-{5-Chloro-3-(N-[2-{dimethylamino}ethyl]-N-
ethylaminocarbonyl)phenoxy}propoxyaminojcarboxamidine trifluoroacetate

cl

|-|3c\I

CH, 0

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, CDC1,/CD,0D) & 6.99 (t, 1H, J = 2.1 Hz), 6.96 (m, 1H),
6.88 (bs, 1H), 4.10 (m, 4H), 3.83 (t, 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, ] = 7.0 Hz). Mass spectrum (MALDI-

15 TOF, a-cyano-4-hydroxycinnamic acid matrix) caled. for C,,H,;N;O,Cl: 385.2
(M). Found: 385.6.



The title corrpound was prepared from conpound 30 and 2- 10
~ pyridyl nmet hyl cine ethyl ester in a manner anal ogous to st

Exanpl e 2. Wg)sy Sh&dt r um ( MALDI - TOF, gentl sic acid matrix) C}Q%A&g?@gﬂ[’err]
463.2 (M. Found: 463 5. Exanple 8
[3-{5-Chloro-3-([2-{3, 4-di hydroxyphenyl} 2 oxoet hyl ] - N-net hyl 15
am nocar bonyl ) phenoxy} pr opoxyam no] car boxam di ne trifl uoroacetate WO
99/.51571 PCT/ US99/ 07420
-68- [err] The title conpound was pr ;,?y ef f@m conpound 30 and

e

met hyl - 2- (3, 4- di hydr oxyphenyl acet yl i'n a manner anal ogous to steps h
and i of Exanple 2 I\/ass spectrum . M&ﬁ&.@gentlsm acid matrix) cal cd.

for [err] 5 &R DpheRo

[3-{5-Chi oro-3- (N5 d?”rre%ﬂ Wb :’?’;z‘ln% ’if!’%k@mo?camxam:dme

et hyl am nocar bonyl ) phenoxy} pr opoxya carboxam dine trifluoroacetate
[err] 10 The title corrp%jnd was prepared from conpound 30 and
et hyl (2- di met hyl am nqgget hyl )am ne in manner anal ogous to steps h and i of

Exanple 2. "H NWR (300 MHz, [err] 8 .99(t, 1H, J=2.1Hz), 6.96 (m 1H),
6.88 (bs, 1H), 4.10 24, J 6.6 Hz), 338(m 4H), 2.96
(bs, 6H, 2.16 (pentet, 1. 14 (t, 3H, = 7.0 Hz). Mass

spectrum (MALDI - 15 y no/4\h»d4~o\a/,cm\[r[;i%ka0| d matrix)
. 6.

calcd. for [err] 385.2 (M.

The title compound was prepared from compound 30 and 4-

piperazinecarboxaldehyde in 2 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, J =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,6H,NsO,ClL: 383.1 (M). Found: 383.2.

Example 11

_ 3-{5-Chloro-3-(4-
phenylpiperazinylcarbonyl)phenoxy}propoxyaminojcarboxamidine
15 trifluoroacetate

©\ [
N(/\I H
0/\/\°/N\n/ 2
o) 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) 6 7.27-6.85 (m, 8H), 4.16 (t, 2H, J = 6.1 Hz), 4.08 (t, 2H, J



WD 99/ 51571

PCTI US99/ 07420 -69- Exanple 10 [3-{5-Chl oro-3-(4-

f or nyl pi peMQ99815Har bony| ) phenoxy} pr opoxyani no] car boxamni di n@CT/US99/07420
trifluoroacetate 5 [err] The title
conmpound was prepared from conpound 30 gnd 4- pi perazi necar boxal dehyde in a
manner anal ogous to steps h and i of Exanple 2. [err]H NVR (300 MHz, [err]
-[err] 8.08 (bs, IH), 7.01 (t, 1H, J = 2.1 Hz), 6.97 (m 1H), 684(dd 1H,
J 2.3 Hz, I 63),3.31 {d; $H)Y)2.18pentdd) 2HLT 1 @.2 HE) tM¥Ihss sp QctrumgL 1

Hz) Mass spectrum (MALDI - TOF, gentisic acid matrix). cal cd or [err] 383 1
(M Found: " 58 pos) eladipeCAH,AL0R IS 06 Found) 4323, o

phenyl pi perazi nyl car bonyl ) phenoxy} pr opoxyani no] car boxami di ne 15
trifluoroacetate [err] The title conmpound was prepared from conpound 30 and

4- phenyl pi perazine in a manner an 9 steps h and i of Exanple 2.
[err]H NVR (300 MHz, [err] [err] 7W&I?m 8H), 4.16 (t, 2H, J =6.1

Hz), 4.08 (t, 2H, J Y821 8.Un2r0 3 (4-benzylpiperazinylcarbonyl)
PCT/ U599/ 07420 phenoxy}propoxyaminojcarboxamidine trifluoroacetate

) Ly
@\k/ I 0/\/\0/"\[,1:""2

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.) caled. for C,,H,N;O,Cl: 446.2 (M+H). Found:

10 446.6.
Example 13
[3-{5-Chloro-3-(N,N-dimethylaminocarbonyl)
phenoxy}propoxyaminojcarboxamidine trifluoroacetate
Cl
CH,
I H o m
He” O/V\O/NY 2
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,) 8 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 (t, 2H, ] = 6.3 Hz), 2.96



-70- = 6.3 Hz), 3.31 (m 8H), 2.18 (pentet, 2H, J = 6.2 Hz). Mass spectrum
(LCMS, ESI pos.) calcd. for [err] 432.2 (MtH). Found: 432. 3. 2

[ 3- { 5- Chl or %B¥YSASHenzyl pi per azi nyl carbonyl) 5 Pm}ﬁd’_
phenoxy} propoxyam no] car boxami di ne trifhyioroacetate [err] The title
conpound was prepared from conpound 30 and 4- benzyl pi perazine in a manner
anal ogous to steps h and i of Exanple 2. Mass spectrum (LCVS, ESI pos.)
calcd. for [err] 446.2 (MtH). Found: 10 446. 6. Exanple 13

[ 3- { 5- Chl or o- I5(3¥)\2 &8 (& BRY) 206 (8, 23T)b M4k Spectrum (LCMS, ESI pos.) caled. for
phenoxy} propoxyam no}car boxani dine trifluoroacetate [err] 15
The title corrréuﬂ 1hBEpA (M H)r Fmviednbldhd 30 and NN dinethyl anmine in a

manner anal ogous to steps h and i of Exanple 2. [err]H NVR (300 Mz,
DMSO-d[err]) [err] 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 Byl 6.3 Hz), 3.94 (t, 2H J = 6.3
Hz), 2.96 WD 99/ 51571 Exisple 14

PCT/ US99/ 07420y3-f51ChloPo-3 idin$leatbo 2 i ]covbosansigiset T um
(LCMS, sESI posﬁical cd‘.’ ﬁg?e'[.%’rn?] aqﬁﬁ?%ﬁf I—éoo?r'l‘:i: 3]1c5. 4. Exanple 14

[ 3-[ 5- Chl or o- 3- (pi peri di nyl car bonyl )')phenoxy] pr opoxyam no] car boxanmi di ne

Cl
ON\(©\°/\/\O/ H\H/Nﬂz
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-dy)

8 7.67 (bs, 4H), 7.10 (t, 1H, J =2.0 Hz), 6.98 (t, 1H, J = 2.0 Hz), 6.87 (dd, 1H,

10 J=2.4Hz, 1.3 Hz),4.14 (t,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;;N,O,Cl: 355.1 (M+H). Found: 355.3.

Example 15

[3-{5-Chloro-3-(4-[2-pyridyl]piperazinylcarbonyl)
15 phenoxylpropoxyaminojcarboxamidine trifluoroacetate

I\ Cl
Z

e

H o NH
o/\/\ 0/N\n/ 2
NH

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



5 trifluoroacetate [err] The title’
conpound was pre§ar ed from corrpound 30 and piperidine in a gangg;ai&?ﬂ)l ogous

to stepsh WRPHS1¥L Exanple 2. ' HNVMR(300 MHz DVSO-d6) 6 7.67 7 10
(t, 1H J =2.0 Hz), 6.98 (t, 1H J =2 0 Hz), 6.87 (dd, 1H 10
2.4 Hz, 1.3 Hz), 4.14 (t, 2H J= 6.2 , 3.94 (t, 211, J = 6.4 Hz), 206

(pentet, 2H J = 6.3 Hz), 1.60-1.24 (m 6H). Mass 'spectrum(LCMS, ESI pos.)
calcd. for [err] 355.1 (MtH). Found: 355.3. Exanple 15 .

[ 3- (5- Chl or o(3boMMHEDRISO-8Y 6101 1985, 32N € ahbriny 777185, 3H), 7. 62(m, IHI)1

phenoxy] propoxyam no] car boxam di ne trifluoroacetate [erf]

- conpound -was 7gddhdred =f 2.0 M2 oHE® (tn TH3D=dr% Ha), (6297 (idy- 1HyJ *ﬂﬁ Z]meiBne in a.

o Usoer o 9B 50 BE PR A7 6 ek TR T 6 31 5 M, 405 0 gﬁ‘i’ﬁ%ﬁ’n”m |
7.77 (bs, 3Hlsz4ﬂﬂ629él(fh2}11b*)=61ﬂ122(370-3|12 %nrsﬁ)lzb'ilpeniet Jt==633H J =15
Hz), 6.97 (dd, J =8 6.71 (dd,

1H, JX= 6.8 HHz). Mss-sp)ectrmn ﬂSCMS ESI-IposJ) calal. ﬂorIQ)H”NG@,EI:( 433 2EM+H) 6.4 Hz),
3.70-3.42 (bg} 2 .07 (pentet, 2H, J = Hz). Mass spectrum
(Lovs, ESI pbeu3d:cR1Ry. for [err] 433.2 (M+H) Found 431.6. Exanple 16
[3-{5-Chloro-3-(2-[1, 2 3, 4-t etrahydr o] i soqui nol i nyl car bonyl)

phenoxy} pr opoxyam no} car boxam di ne trifl uoroacetate

Example 16

[3-{5-Chloro-3-(2-[1,2,3,4-tetrahydrolisoquinolinylcarbonyl)
Pphenoxy}propoxyamino]carboxamidine trifluoroacetate

' Ci
: @Q‘Y@ R AN
o/\/\o/_ 2

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.) calced. for C,(H,;N,0,Cl: 403.1 (M+H).
Found: 403.3.

15 Example 17

[3-{5-Chloro-3-(azaperhydroepinylcarbonyl)
phenoxy}propoxyamino]carboxamidine trifluoroacetate

cl
ON\n)ij\o/\/\o/n\“/NHz
o NH



[err] The title conmpound was prepared from conpound 30 and 1, 2, 3, 4-
t et rahydroi sQgui noline in a manner anal ogous to steps h and i e 2
Mass spectruﬂ*&qyﬁug} ESI pos.) calcd. for [err] 403.1 (MtH). Pﬁgﬁﬁgéﬁﬂgg.s
15 Exgigpl e 17

[ 3-{5- Chl or o- 3- (azaper hydr oepi nyl car bonyl)

phenoxy} pr opoxyam no] car boxam di ne trifl uoroacetate [err] WO 99/ 51571
PCr-1 US99/ 07420 -73- The title compound was prepared from conpound 30 and

N, N- cycl ohexyl i ni n&hentie reampotnd edso ﬁp&reﬂoﬁﬁﬁmebémﬁo@ﬂd% aid Bxaopl e 2.
[err] HNMR (300 M4z, DVBO-d[err]) [err] 11.23 (s, 1H), 7.79 (bs, 4H), 7.08

(t, 1H J 2. 1cwa'_1yhexahmmlnﬁ nm;ler apalpgoysde, step&h agd m@m&ﬁez 1‘}BNMB 4.13

t,” 2H J = 3 iy H J =
spect rum c
E)F:arrpl e 18 Et hyI 3-( p ?’ 6(Xgm d| n0=22m3n00)l<y)}31?0p03;<(t|\&%91 hl gr oph%anyﬁ] 10

benzyl dar bony| M Jnc‘r)%‘r Hahﬁéét(b 2Hr, ﬂFIi%H@)iééﬂdﬁB 2H3,2.08 fhe2H), 1178 (hmm)ound

anner - anal ogoEotloLPERe Sl e U 5l Bosn Bkl BEC bl "es

pos.) cal cd. fg59qu.h)4i'3m?d.(j\dgl-§ Found:

Example 18

Ethyl 3-({5-[3-(amidinoaminooxy)propoxy]-3-chlorophenyl}-N-
10 benzylcarbonylamino)propanoate trifluoroacetate

|
NG NY©\/\/\0/H NH,

The title compound was prepared from compound 30 and benzyl (3 -ethyi
propionato)amine in a manner anaiogous to steps h and i of Example 2. Mass

spectrum (LCMS, ESI pos.) caled. for Cp,H,N,0,Cl: 477.2 (M+H). Found:
15 477.4.

Example 19

Ethyl 1-({5-[3-(amidinoaminooxy)propoxy]-3-
chlorophenyljcarbonyl)piperidine-4-carboxylate trifluoroacetate



15 477.4. Exanple 19 Ethyl 1-((5-]3- (anidinoaninooxy)propoxy] 3-

chl or ophenyl } car bonyl ) pi peri di ne- 4-car boxyl ate trifl uoroacetate

99/ 51571 WO 99/51571 PC?F%!?Q?’B”?‘ZL‘EO
-74- [err] The title conpound was prepaéed from conmpound 30 and

4- (car boxyet hyl ) pi peridine in a manner "anal ogous to steps h and i of
Exanple 2. [err]H NVR (300 WMHz, [err] 8 11.26 (s, 1H), 7.81 (bs, 4H), 7.11
(t, 1H 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),CH. 09-2.89 (bm 2H), 2.63 (tt, 1H, J = 10.9 Hz, 3.8 Hz),
2.07 (pentet, 2H, ED: 6.3 Hz), 1.89 (bm 2H), 1.52 (bm 2H), 1.18 (t, -3H, .J
= 7.1 Hz). Mass specgyum (LCVS, ESI gpos.) calcd. for [err] 427.2 (MH)
Found: 427.3. 10 Exanmpl e 20

[ 3-{5-Chl oro-3-(norg ) phenoxy} pr opoxyam no] car boxam di ne
trifluoroacetate [err]
nor pholine in 15

ofjous to steps hHand Q of Exanple 2.
[err]H NVR (300 MHz, A 2 ﬂﬁ 7.12 (t, 1H,
J=2.1H), 7.03 (t, 1H,J=6Hz) 693(dd lH J 2. 1.2 Hz),
4.14 (t, 2H, J = 6.3 Hz), 3. 94°(t 2H, J = 6.4 Hz), 3. SSNI'[bm 6H), 3.31
(bm 2H), 2.07 (pentet, 2H, J = 6.3 Hz). Mass

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, 1H, 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 (g, 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,oH,;N,OCL: 427.2 (M+H). Found: 427.3. |

10 Example 20

[3-{5-Chloro-3-(morpholin-4-yicarbonyl)
Pphenoxy}propoxyaminojcarboxamidine trifluoroacetate

The title compound was prepared from compound 30 and morpholine in

15 a manner analogous to steps h and i of Example 2. 'H NMR (300 MHz, DMSO-
dy) 8 11.25 (s, 1H), 7.80 (bs, 4H), 7.12 (t, 1H, J=2.1 Hz), 7.03 (t, I1H,J = 1.6

Hz), 6.93 (dd, 1H, ] =2.3 Hz, 1.2 Hz), 4.14 (t, 2H, J = 6.3 Hz), 3.94 (t, 2H, J =

6.4 Hz), 3.59 (bm, 6H), 3.31 (bm, 2H), 2.07 (pentet, 2H, J = 6.3 Hz). Mass



WD 99/ 51571

PCT/ US99/ 07420 -75- spectrum (LCMS, ESI pos.) calcd. for [er H) .
Found: 357. GWOBRAHAke 21 Met hyl PETiS0r674bd "
2- ((5-[3-(am di noam nooxy) pr opoxy] - 3- chlqr ophenyl }-N- 5

met hyl car bonyl am no) acetate trifl uoroacetate [err] The title conpound was
prepared from conpound 30 and net hyl (2- nethyl acetonato)am ne in a manner
anal ogous to steps h and i of Exanple 2. Mass spectrum (LCMS, ESI pos.)

cal cd. for [ersheckfith @ NS ﬂ&S) caled. forfOVHEN,G,63: B572@uPlly RuntRbl et
Preparati on Tablets cont ai ning 25.0, 50.0, and 100. 0 ny, respectlvely, of
the active conmB6@dd (conpound 21 of Exanple 1) are prepared . as illustrated

bel-ow. 15 TABLET FOR DOSES CONTAI NI NG FROM 25- 100 MG
OF THE ACTI VE COVPOUND Anount - ng Active Conpound 25.0
50.0 100.00 Mcrocrystallin 37.25 100.0
200.0 Mdified food corn starch FEGple 2l %) 8.5 20
Magnesi um st ear at € pfogyt 2-(45-[3-(Emifnoaminoox)fpropoxy]-3-chlorophenyl})-N-
5 methylcarbonylamino)acetate trifluoroacetate
Cl
c|-|3

/lk/ o/\/\o/H NH,
hs

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 CH,,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
Modified food corn starch 37.25 425 8.5

20 Magnesium stearate 0.50 0.75 1.5



WD 99/ 51571 PCT/ US99107420
-76- Al ofthe active conpound, cellul ose, and a portion of arch
are nixed WA9MHEHUl ated to 10% corn starch paste. The resuﬁ’lﬁ.ﬂ‘gﬁ%%“%
granul ation is sieved, dried and blendgd with the remai nder of the corn
starch and the magnesi um stearate. The fesulting granulation is then
conpressed into tablets 5 containing 25.0, 50.0, and 100.0 ng,
respectively, of active ingredient per tablet. Exanple 23 Intravenous

Sol uti on Prepar at i MhofARe adtive AvMPOns, délliﬂéb‘é Mﬂ&ﬁoﬂéﬁh@é&ﬁ@m&dﬁ@r&at ed
active conpounds is prepared as follows: Active Conpound
0.5-10.0 ny %oiged anderanglated to 10% corn starch paste The resulting granulati®n isry Citric

?lesdrrg Wt er S}eVFd,I ﬁi’l% tap% blfrtggf_l,)mth the remam%ler oF tI% q:munm t%hgclhor' Ef‘h?n 15

Utilizing thenshesiemtainite.! TRS reshitigashnulficiO RN Cdniptdssed ftd tabidtt ved at
roomtenperature in a previ ouslbalq&repar ed solution of sodiumchloride,

citrit acid, coandining23%30i0, ard mgsrespectively) of agtive mgre@lidﬂpperstdﬂeqoage 1636
of United States Pharnacopei a/ Nati onal Formulary for 1995, published by
United States Pharmacopeial Convention, Inc., Rockville, Maryland (1994).

20 Sg{g) 24In vitro Inhibition of
Purified Enzynes Reagents: All bufpxr tS were obtained from Si gna

Chemi cal Conpany (St. Loui S Infvedenoas Soliftion Pk ,;,bgo,hl ghest purity avail able.
The enzyne substrates, N benzoyl-Phe-Val - Arg- p nitroanilide (Sigma B7632),

25 N-benzoyI-IIe G u-@y-Arg- p-nitroanilide hydrochloride (Signma
B2291), 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 1-15mg
Sodium Chloride _ 1-8 mg
Water for Injection (USP) q.s.to 1 mi
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 Cilemical Company (St.
Louis, MO), and were of the highest purity available. The enzyme substrates,
N-benzoyl-Phe-Val-Arg-p-nitroanilide (Sigma B7632),
25 N-benzoyl-Ile-Glu-Gly-Arg- p-nitroanilide hydrochloride (Sigma B2291),



WD 99/ 51571 PCT/ US99/ 07420
-77- N-p- Tosyl - Pro-Lys-p-nitroanilide (Sigma T6140),

N- succi nyl - )g%g /ﬁléﬂPr 0- Phe-p-nitroanilide (S gma S7388) dPCTIUS99/07420.
N-CBZ-Val -G y-Arg-p-nitroanilide (Sigmy4/271) were obtained from Si gna.
N-succi nyl - Al a- Al a- Pro- Arg-p-nitroanilide (BACHEM.-1720)

andN- succi nyl - Al a- Al a- Pro-Val -p-nitroanilide (BACHEM 5 L-1770) were
obt ai ned from BACHEM (Ki ng of Prussia, PA). Human [err]-thronbin, human
factor Xa and ngn’ﬁmsybtﬁpﬁmepmlmmdeQﬂngmadm4@@5&&&15&&5&13.%1%\-&0—

C1125) . bovi nePAer BN s GHEBRIS) g A Y gy Beph ﬁé%ﬁfaﬁ&gga( si g
oot a1 hed 1 rom &1 201 Wl SR Mgyt Alp U R EpUATIAE 13,

assays are bas@BACHEMIc17320)lahd N-sutcihyleAlaesla-Rromfulptirbanilids (BACHEMe enzyne
cat al yzed hydr ol };SI s of a peptide _p-nitroanil | de substrate. In a typical

K[ er r] Sdet er mi bhd?7Orwers abtgined from BAGHEM (King of Rowss®, PANd di | uted into an

concuntrat ons for  Bubf Bt hblngh w3 st el obfied 07 ©°

substrate concggh Enz@ie ReseatchVdlabbratiiet heso%&pemmenhﬂidm detByviaened val ue
for Klerr]. Test conpounds are &epared as a 1.0 m solution in DVBO

Di | utions are grchpaskypsim(Sema G4129)i bayies frypuin (§mﬁ86@)|@dshmbrrpa33| ng

a 200 fold con ntrat r.an En ol ut S a r ared t the
concentrations 8%1 ?f?kmasg?& Z ggrgl(a’qﬂﬂ?‘{ g‘-]p& sﬁ% Jf K[ err]
det er pnat i on, lehl&;d?te%l%sWah oBfalrﬁd%nY\Eiaknerl%Hﬁctk ppRiReM@d 280 L of

substrate solution, 10 nL of test conmpound sol ution, and the plate allowed
to thermally eKquﬂetmmwoas A’ﬂ[@say]i @elbased meehlllawﬂlh&/tesmnmoanéw eader

;Fir q;o'} 50?1 nut %ilbltRﬁagxgzy?n%Sca yze o ysxs gapgptﬁ e%-x?igrgaﬁdxge su% strate. Pn m

a typical K; determination, substrate is prepared in DMSO, 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
25 enzyme and the 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



25 enzynme and the absorbance increase at 405 nmis recorded for 15
nm'nutes. Data corresponding to |less than 10%of the total s

hydr ol ysi sW@ME1I§ded in the calculations. The ratio of the &gla%d(’:sg%l&“frat
of change in absorbance as a function _? ¢. time) for a sanple containing no
test compound is divided by the velocity of a sanple containing test
conpound, and is plotted as a function of - test conpound 30

concentration. The data are fit to a linear regression, and the val ue of

the slope  o¥fRelfheakidlhted. The inverse of the slo cFe is the experimentally determined
PCT/ US99/ 07420 -78- of the line calculated. The i.nverse of the slope is the

experi nent al IK; valeer ni ned Klerr] value. Thronbin: Thr onbi n acti vi ty was.

N sucei nyi - arheapebing. ctiubBof Rt ReSL B Bpiie i dvvisbes re 5

prepared at %uEéiﬁ@@Nis'héélhﬂﬁlAIaf&ﬁ-FfMA&% filoatilide 1 SHbstidte sdhtisusaverduf f er .
Fi nal DVSO concentration was 4.3% Purified human a-thronmbin was dil uted

i nto Bssay buiréparedatagonasnatinn of 32 orMdB2 xMRKra+ 180 mMbdy essay bufferent r at i ons

were: [throm.n],.&,.8~5 N bstr . . .

N- succi[ nyl - még%ndl\dgpoc%%t%aﬁ? ?vragg;ﬁ/h gﬁ'ﬁed human p-thrgmbin was diluted
[FXa]: Fxa a%ﬂo‘ékéaéb‘ﬁﬁﬁrté%%@ﬁ&ﬁ&aﬁ&l ¢118 nMpi FinhbrehgentichcOhtyARnS WRres ubst r at e
N benzoyl - 11 e-d u- Arg-p-nitroanilide hydrochloride. Substrate sol utions

wer e prepar ec[ﬂm@mhnlzﬁﬂéeM [substoate NfsusdinyihA [a5A la<PiigE Avg-p-nitrabnilidedd 32 n assay
buffer. Final O concentration was 4.3% Purified activated human Fact or
X was dilute to assay buffer to a concentration of 300 nM Final 15

IO, ORI ), M il st e il e
Pl asm n acti \subgtramN-henzeg]sMGms-GIMg-m-mhbmﬂlde fhydroohlpride.t [Bubstrate

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: [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] =
mM.



N-p-Tosyl -A@ y-Pro-Lys-p-nitroanilide. Substrate solutions were prepared at
a concentr at_j 7 MM (37 mvk< Klerr]= 243 mVM in assay b I nal
DVSO 20 Wnglg{?Zgnt ration was 4.3% Purified human pl asm %E&gj;sg%ﬁ"ﬁfed
into assay buffer to a concentration of 7440 nM Final reagent
concentrations were: [Plasmn] = 8 nM

[ NNp-Tosyl -A@ y-Pro-Lys-p-nitroanilide] = 37 mM Chynotrypsin: Chynotrypsin
activity was assessed as the ability to hydrol yze

N-succi nyl - Al aT#ypsitr o-Rigpsin- activitpamiaki dsessédibas rthé cabiillyuttd ORFdroREE
prepared 25 at a concentration of 14 mM (14 mk< Klerr] =62 mM in
assay buffer. Brosagoxhitber \(@rgmrifroanilideaSubstratesolntions were prepererbat 2 |

chynot rypsin i f t .concentk at 4.0 nM
i nal 1 oboent  Dhsehudtoflr LR ASSAMRR. Sho 1AM i AREHAIER FiR Blast!
[ N-succi nyl - Al gonRkstrdfion wab @:39%. Purified BoVing &psin wis ailted intd/ ¥sBWikd ol

PCTI US991 G7420 -79- Trypsin: T%psi n activity was assessed as the ability
to hydPol yze Nepnesuiyatiopél2nMaFigalyeagent eonaentiations WerodTrypsin]sAnM] ons were

prepared at a cent i f 13.mM (1. 3 Klerr] =291 nmV in assay
buf fer. Final %@@3&?@?&%&& AT l.'d§/o_q1gK i ed bovine trypsin was

diluted into aphRtasbyf Elasths® Activity was?a§R8R8NhY ahé CdbiRE 18 Ohyiblysd nal
reagent concentrations were; [Trypsin] = 4 nM

[ N- benzoyl - PheNvwakccinylgAla-AlatBrodfalpindedanilided Sulistrite aslutions werk| prapansic
activity was assessed as. th bi.li to hydrol yze . )

N-succi nyl - Al a2 %QIEFIHE""\%)QPPE-I%WMOQ%WM%. T D dn asvay dbuffrs Fiwak
prepangd at a DMNGBédcahtridnWas bW M drifed i 'fé&% g & Say
buffer. Final 10 DI\/S% cagncentrat I on wa%é1 4. %te%a?(?ﬁ%%%ﬁ;ﬁt%ﬁ

| eukocyt e el asintsessapbuffer totaechncentratian 98750 mM. e Firtab rexgemtrooacéntationn of 750
"M Final Teaggnt, (RRESH LA MR- succinyl-Als-Als-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
i5 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:
fUrokinase] = 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.



were: [Elastase] = 25 nM [ N-succinyl-Al a-Al a-Pro-Val-p-nitroanilide] = 19
mM  Ur oki nase: Urokinase activity was assessed as the abilit Qéﬁrol yze
N- CBZ- Val - WQ/9M81p- ni troani | i de. Substrate sol utions were #@éﬁ? A a 15
concentration of 100 mM (1 00 mM <K[ergh = 1 .2nM in assay buffer. Final
DMSO concentration was 4.3% Purified human ki dney -ur-eki-nase_was dil uted
Into assay buffer to a concentration of 1.2 mMM Fin reagent - .
concentrations were: [Uokinase] = 40 nM and ﬂ””’”’lﬂu’

N- CBZ- Val - G ypg limadirsi de] = 100 nM The exe ”L@Hms of
t he present invéirﬁﬁq"ir\lad Kl'g for 20 . thronbin between#20snMand 12
[err]M The results indicate that the compounds of the present invention .
are inhibitors of proteases, including thronbin. Having now fully descri bed
this invention, itl.wil IABQHBMWB'&!-%?EOM@QJ: of ordinary skill in the art
that the same can be perfornmed within a wi de and 25 equi val ent range
of conditions, formulationss and other parameters w thout affecting the
scope of the invention or 9 gfibodi ment thereof. Jkl patents and
publications cited hereiry g |y incorporog®d by refngppeice herein in

their entirety. 19R /N I

PCTI US99/ 07420 - 80- X [err]
-gOf @ SOl NBte, hydrate or

; erein: 5 L

1. A conpound havied th
pharmaceutically acceptable salt thereE
represents -C(O or -SO2-; R represents a group:
or a solvate, hydrate or pharmaceutically acceptable salt thereof; wherein:
5 L represents —C(O)— or ~SO,~;
R! represents a group:

- Z\R12

R? represents a group:

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, either of which 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, ,,)alkyl, hydroxy(C,,,,)alkyl,
alkoxy(C, o)alkyl, alkoxyalkyl, monoalkylamino(C,.,o)alkyl and dialkylamino(C,.
wyalkyl, carboxy, alkoxycarbonyl, carboxamido, formyl, alkanoyl, aroyl,

20 aralkanoyl, sulfonyl, alkylsulfonyl, alkoxysulfonyl, and when said optional
substituent is present on a ring carbon, NR"N';

R™ represents hydrogen, C,, cycloalkyl, C,, cycioalkenyl, C,4
heterocycloalkyl, C;; heterocycloalkenyl, aryl, or heteroaryl, which groups are



[err] Rlerr] represents a group: [err]lrmmm"lu II‘”““I or Rlerr] and
Rl err] can be taken together with the whi cwrtcﬂﬁys g}',&z
attached to Vo585 hree to seven nenbeted ritng" el tHer of PR ns
an additional nitrogen or oxygen atom ?1@ 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

ni t.rogen selected fromthe 15 group consi sting of hal ogen, hydroxy,

acyl oxy, al koxyptigfiallyQibstitdtedwith C5 }’ ﬂk??dr‘i&ﬂrox?' é’r@ﬂe re’%kxlﬂ BiékryinRth,

ar al kyl , heteroaryl heteroar([err]) , carboxyal kyl ,

ﬁl l(;oxycar bonyl. drh;y&lrpamwmwbmwlfﬂhyl ony(aryby(heseropy HIOHH; |
onoar kut art wo(L et B l?@i% el eiekint A BER i PV S s Moy,
al koxycar bonyl ,chﬁﬂr&‘& nylka&mha%x@&%mﬁgeu oxygdh, or sulfur adhid! kanoyl ,

sul fonyl , aIkyIsuITonyI koxysu onyl, and when sald opt i onal substltuent
is presSent on anayi bagoptmnbﬂmponﬂﬁhaixlwﬁuﬂwhrc]lamepmdaﬁzemlmﬂsyaﬂc optionallyer r]

bt er acy U bal K SHURIGH B onegrinpin U PoPSeq P algggh N O Ggalighs 157 1
E[Clrly]sgglegzgggntlﬁ ar g' %{%(CS%Q& r%&?lmﬁ% legl cﬁo’ﬁ ?%?gf ﬁ;ly o(r)r
~(aryl) (het er oarGORGHEO, SQQNK”RP;“MMMTR‘S/ represent a bond, a [err]
SRR NI NN AN DRI KA
G 3 O B b
then the other of R' or R? is other than hydrogen, alkyl, aralkyl, aryl,
hydroxy(C,.,p)alkyl, amino(C, ;o)alkyl, monoalkylamino(C,_,)alkyl,
dialkylamino(C,,,4)atkyl or carboxyalkyl;
RP-R' represent hydrogen, C, ¢ alkyl, C, , cycloalkyl, C, ; alkenyl, C,¢ -
15 alkynyl, C¢_,, aryl, mono- or di-hydroxy(Cq.,o)atyl, C4,, ar(C,)alkyl, pyridyl, -
pyridyl(C,_)alkyl, carboxy(C,¢)-alkyl, C,, alkoxycarbonyl(C, )alkyl,
cyano(C, Jalkyl, hydroxy(C,¢alkyl, C,, alkoxy(C,¢)alkyl, mono- and
di-(C, »alkylamino(C, s)alkyl;
or R" and R" together with the nitrogen to which they are attached form
20 a C,, heterocycloalkyl ring,

or R'® additionally may represent trifluoromethyl;
R' and R are independently selected from the group consisting of
hydrogen, C, alkyl, C,, cycloalkyl, C, ¢ alkenyl, C, ¢ alkynyl, C,_,, aryl, C_,
ar(C, yalkyl, pyridyl, pyridyl(C, ,)alkyl, carboxy(C, ()alkyl, C, , alkoxycarbonyl-
25 (Cy4)alkyl, cyano(C, ¢)alkyl, hydroxy(C, ¢)atkyl, C, , alkoxy(C, ()alkyl, and mono-
and di~(C, y)alkylamino(C, ()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-morpholinosulfonyl; N-piperazinylsulfonyl, optionally substituted in the 4-
30 position with C, alkyl, C, ; hydroxyalkyl, C, ,, aryl, Cy., aryl(C, alkyl, C,



[err] al koxy, [err] al ko mm mlu)lm mlﬂgn r]acyloxy, [err] [err] provi ded

t hat when one of R or cycl oal kyl [err al ken 10
[err] al kyWR99/535%} aral Kyl ,¢ ot h&t e?oa*ryl "any of which i® PUP4R y
substi tuted, then the other of R or f:rr] i's other than hydrogen al kyl ,
aral kyl, aryl, hydroxy([err])alkyl, amno([err])alkyl,

nmonoal kyl am no([err])al kyl, dialkylam no([err])al kyl or carboxyal kyl; [err]
represent hydrogen, [err] alkyl, [err] cycloal kyl, [err] alkenyl, [err] 15 .

al kynyl, [er alky munbnylqu& a¥isdifolpldroxy b rda?aoylbl {rﬁhsﬂolﬁb[ of frba' kyl',

carboxy([err])-al

ridyl, ridyl (Jerr I
gr/koxzc'ar Egn?ﬂ% : Q-Rxmrglytsylfm(lrMwmgmmulfongqulﬂnﬂlstﬂfohyl [err].-

ano Herr] éﬁéﬁéopﬁﬁ@ﬁs@ﬁ@% PR TN S A

a [err] het em Gdrﬂ%chﬂon Jng,suggm{l@ar] additionally may represent
trifluororrethy %err] err] are independently selected fromthe

group consi sting Ryd?to’fglan ﬁlsrﬁa}:haﬂldcybndepﬂyrh}'dmgeh,oﬂkwybycl{)ﬂkyﬂ al kenyl ,

| k
byt dyt ([ or s Pksrl iR LoprioBaly sibinon arl Gpriontllepiiveied praliols

| kyl
Bl oy er 1] ooy L et ]*r%“g%% byl ey
orRlerr] andnq%nmboxmlkﬂ%ﬁ—%emer—@Rf‘ho:t\hhemp:femgeﬂ ﬁljawmto whi ch
they are attac%gd to Iﬁ; &hete (p/cllc r| H)ytlpected fromthe group
consi sting of 34 0.be ‘%EFC ally
substgi t ut ed bfl-(d:nl)4 whiére xsfromztiS%' idcpf@s dtltls d?ie:?érd]i%labo

hydr oxyal kyl, [errT aryl, [err] aryl t[err] 99151571
PCT/ US99/ 07420 R*is hydrogen, alkyl or cycloalkyl whereln said alkyl or cycloalkyl may

optionally have one or more unsaturations;

Y is-0-, ~-NR"¥-, -S-, ~CHR"*- or a covalent bond;

R", is hydrogen, C, alkyl, benzyl, phenyl, C,,, hydroxyalkyl, C,.

15 joaminoalkyl, C, , monoalkylamino(C, s)alkyl, C, , dialkylamino(C, ¢)alkyl or C,.

10 carboxyalkyl;

R’ is hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl, axﬁinoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, hydroxy, alkoxy,
aralkoxy, aryloxy, heteroaryloxy, or mono- or di- alkylamino, provided that n is

20 other than zero when R’ is hydroxy, alkoxy, aralkoxy, aryloxy, heteroaryloxy, or
mono- or di- alkylamino;

R®, R’ and R are each independently hydrogen, alkyl, aralkyl, aryl,
hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl or
carboxyalkyl;

25 or R” and R* are taken together to form —(CH,),—, where y is zero (a bond),
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 (a bond), 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;

30 X is oxygen or NH;




-82- al kylsulfonyl, [err] aryl sul fonyl ”mm IumlmmHMjonyl nmor phol i no or
[err] aryl ca N-pyrrol yl sul f onyl | f onyl
N- pyrrolidi m‘/’\*j {}ﬁ]g’ﬂ N-di hydropyri dyFsut f onyl* MN-indol yl | s TG WH 9’07420
wherein any of said het erocyclic rings Q?_:n be optionally C-substi t ut ed; 5
[err] are each independently hydrogen, kyl, cycl oal kyl, al kenyl, aIkynyI,
optionally substituted aryl, optionally substl tuted aral kyl, optionally
substituted heteroaryl, trifluoromethyl, halogen, hydroxyal kyl, cyano,

nitro, carboxam do, I{’brns] hydnogm;ealkpr eaﬂﬂltyloraryﬂﬂijyag@[ b@ﬂnﬁdaﬂ@ R3 and
R4 may al so be taI;P.@( ggﬁg@ }?& rm CH=CH or - [err]
where q is frofMOROALY ﬂﬂ‘ﬁmn‘&psnomlﬁéWh@}’aﬂwe Rlerr]is
hydrogen, al kyl or Y. y. I 0 I

optional ly have one(i%é’fw(r}f%!rig %ﬁgﬂaat e?f&?nt@%ﬂr@eh A“@ﬁ hyﬁé"?’jﬁk%& nla%l"] or a
coval ent bond; aﬁ[lbcrxylalkbﬁychgbdﬁﬁgﬁﬂc&md&r{t » benzyl, phenyl, [err]

~ hydroxyal kyl, C2 15 @1 am noal kyl , [err]

monoal kY1 ani no([ er r B éFRl}W tichigrpethylaeycjoalioil feayls benzll or C2

[err] carboxyal kyl; R7 is hydrogen, alkyl, aralkyl, aryl, hydroxyal kyl,

am noal kyl , rmnoal kyl am noal kyl, di al kyl am' noal kyI , car boxyal kyl , hydroxy,
~al koxy, aral koxy, arylaxy, heteroaryloxy, or nono- or di- alkylam no,
provided that n is 20 Oot her than zero en R7 is hydroxy, al koxy,

ar al koxy, aryl oxy, heterodfyl ?or nono- or Qﬁ%m no; [err] are
| ky

each i ndependently h ar abkyl , ar hydr oxyal kyl ,

am noal kyl , nonoal kyl oal le di al kyl am noal car boxyal kyI 25

or R7 and [err] are fRake ogether to form[err ePey is zero(a bond),
1 or 2, while Rlerr] and Rerr] are defined as above; or R7 and R err] are
taken together to form[err] where t is zero (a bond), or I to 8, while

R ERR] and R ERR] are defined as

where R’ and R* are independently hydrogen, C, , alkyl, C, ¢ alkenyl or phenyl,
Rfis hydrogen, C,  alkyl, C, ¢ alkenyl or phenyl, R is hydrogen, C,  alkyl, C,
alkeny! or phenyl, and R" is aralkyl or C, 4 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 mera- position.

3. A compound having the structure of Formula Ja:

10 NRYRe

Ia

15 wherein:

R! represents a group:

/Z\R12



above; or Rlerr] and R err] are taken together to form[err] where r is

2-8, while Rlerr] and R err] are defined as above; 30
oxygen or Nn99/51;7\’/\o 99/ 51571 PCT/ usgﬁ?Wﬁ%‘”‘é{a
Rlerr] is hydrogen, alkyl, aralkyl, |, hydroxyalkyl, am noal kyl,

nmonoal kyl ami no([err])al kyl, dialkylamno([err])alkyl or carboxyal kyl; [err]

are i ndependently hydrogen, al kyl, hydroxy, alkoxy,
al koxycar bonyl oxy, cyano or [err] 5 Hm"fmmmq m
trichloroethyl, cgé SeMis.a gob@y! . benzyl, [err] where Rerrp err] .
are independently hydrogen, ?err] al kyl , C[err] al kenyl or phenyl, Rerr]

is hydrogen, [err] alkyl, [err] al kgn‘}l\ phenyl - Rlerr] is hy_'drogen,. )
[err]al kyl, [err] al kenyl or phenyl, andRig[err] is aral kyl or [err] alkyl;

10 nis fromzero to 8 and mis fromzero to 4. 2.

Aconpound of cl ai mk'MTm%mltsgahHﬁﬂkmﬁo@htaﬁﬁH%iwmht benzene

ring in the neta- position. 3. A Conpound having the structuré of
Formul a | a: Bmat@cne{ﬂtoformaﬂnﬁedoec\ren nfmbertd riegyreithenruf whichocomtgins an - VWO
99/ 5]5571 additional nitrogen or oxygen atom, and which is optionally bempg/pgﬁ%g{ 07420

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,

10 _ alkoxycarbonylalkyl, hydroxyalkoxyalkyl, cyano(C,.,)alkyl, hydroxy(C, ,o)alkyl,
alkoxy(C,_,o)alkyl, alkoxyalkyl, monoalkylamino(C, ,,)alkyl and dialkylamino(C,.
walkyl, carboxy, alkoxycarbonyl, carboxamido, formyl, alkanoyl, aroyl,
aralkanoyl, sulfonyl, alkylsulfonyl, alkoxysulfonyl, and when said optional

. substituent is present on a ring carbon, NR’R";

15 . 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, ¢ alkenyl

20 chain, or a C, ¢ 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, c)alkyl, C, ; acyloxy, NR*R", NHCOR', NHSO,R "6,
COR’, CO,R", CONRPRY, and SO,NR'"R%,

25 provided that when one of R' or R? is C, 4 alkyl, cycloalkyl, C, ; 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,_jo)alkyl, amino(C, ,o)alkyl, monoalkylamino(C,_,y)alkyl,
dialkylamino(C,.,,)alkyl or carboxyalky];



-84- R err] represents a group: [err] ﬁ"’nﬂ r] can be taken
together with the nitrogen atomto whi m ’ hedto{gﬁb@@&gree
to seven nen®& &FWPTIng, either of which*cdntains an 87
nitrogen or oxygen atom and which is opg onally benzo- or pyrido- fused,
said ring being saturated or partially unsaturat ed, and said ring having
one or two optional substituents on either a ring carbon or nitrogen

sel.ected fromthe group consisting of hal ogen, hydroxy, acyl oxy, al koxy,

aryloxy, alkyl, cyclRaRYYep m@éﬁﬁ?&bﬁe@dﬁx@mﬁ G, \yelo@k gion Ta| %@tleeoar yl,

heteroar[err])al kyl , carboxyal k al’Koxycar

hlygr ox%/?I ko%/a:ﬂﬂwnyl c@ﬁnm,enol}q-aqukﬂhydm?l(@xwwtaer,abﬂ(?Z]E,)alkyl pyndyl

al kox err])a am

Gi byt e ot { AP el Soalig aaﬁise%laa S Bo 0o,
fornyl, al ka”OYJy’ané(@%balkﬂ',a'H%P&W(C %g}qnyb alfh cl)x;’ﬂ gs%ﬁrﬁ on a r| g

alkoxysulfonyl when said opti'on ubst i tdent

carbon,5[err] ](E,4)alkylannno(cz,6)a1!(¢karx}idl(éim)aﬂeytarmnh@;g)ag@h [err] cycloal kyl,
[err] cycl oal kenyl J jero kyl, [err]. heterocycloal kenyl, ar yI
or heteroaryl, whi ct?[’&io‘%'ﬂgﬁ tg%'t‘l‘"glh Q‘é‘} Biq Vhigh &hey\ar sitached ford) ky| or
hydr oxy, or R [ r .aryl met hyI di het er oaryl net hyl,

di cycl oal kyl netaﬁcyzl he{e:(“g%ﬁﬁgi?ﬁeﬁéeroaryl )CH; Z and Z' i ndependent |y

represent a bond, adr ‘ra}cﬂitioyxhllxchmymeprese{feﬂruﬂ}xoainkd@j 20 chain, or a

[err] al kynyl chaln wher e ,one or t gen, oxygen, or sulfur atonms may
be optionally cont allfﬂle&“‘iﬁ?tl \ag%ﬂynse estrd from the gronp gﬁfﬁlsé‘pgmfnal |y

oyl Werr) aBaResh, G ﬁ""ﬁ{%@f@“‘?ﬁ o S B 8K G 17 25
provi ded that viné Jal’lql,q:&n&?l pynd&l{(lq J)alk;sl tabordy(a). J)alkyl cmlm&km%tbony{ler rl

| k I | k I het
opt 1 onal |y SubdEs0HREl, cyae, RS b MeoRH CROalEYY (G Py (s ekkyt rand

hydrogen, al kylpqajé 45Mkylaﬁfr§6kcm)alkyl and di(C, ,)alkylamino(C, alkyl,
or R'7 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-morpholinosulfonyl; N-piperazinylsulfonyl optionally substituted in the 4-
position with C, ; alkyl, C, ¢ hydroxyalkyl, C,,, aryl, Cy , aryl(C, ()atkyl, C,
alkylsulfonyl, Cg arylsulfonyl, C,, alkylcarbonyl, morpholino or C,,,
arylcarbonyl; N-pyrrolylsulfonyl; N-piperidinylsulfonyl; N-pyrrolidinylsulfonyl;

20 N-dihydropyridylsulfonyl; N-indolylsulfonyl; wherein any of said heterocyclic
rings can be optionally C-substituted;

R}, RY, R’ and R® are each independently one of hydrogen, alkyl,
cycloalkyl, atkenyl, alkynyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted heteroaryl, trifluoromethyl, halogen, hydroxyalkyl,

25 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 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, alkyl or cycloalkyl wherein said alkyl or cycloalkyl groups

30 may optionally have one or more unsaturations;



hydroxy[err])al kyl, amno([err])al kyl, nonoal kyl am no([err])al kyl,

di al kyl am no([err])al kyl or carboxyal kyl ; WO 99/ 51571 85 err

represent WOAPMSHEh, [err] alkyl, [err] cycloal kyl, [err] al®e F”"%’ﬁor]

al kynyl, [err] aryl, nono- or di-hydrc ([err])aryl [errjl arferr]alkyl,
pyridyl, pyridyl([err])alkyl, carboxy(lerr])-

al koxycarbonyl ([err])al kyl, cyano([err]alkyl, hydroxy( [ erjtllw ﬂﬂim Hm ,"l
al koxy([err]al kyl, mono 5 . ([err])al kylamno([err] X
di ([err])al kyl am lng.L@r_r.].NRIﬂkyLs_orcﬁkeﬂr_r&r aaémag[l@-&;dd together with t fe

nitrogen to which they are atfached forma [err] heterocycloal kyl ring; o

Rl grr] de![ ][ i ona: RY lsa)l;yldmetlas@nt alleylf benzybnpheny), : Cﬂ:)l. Mdtbxﬁ]kyt]czgre
i ndependen sel e rom 0ns rogen,
[err]p al kyl , y[“EP‘F‘iaﬁ‘Yi&éHB}ﬂ“R ?‘Bﬁ’@@?ﬁ%@m%ﬁ“‘aﬁ’@ﬁmkﬁ? #]a?yl

[err] ar[_errL ridyl, pyrldyl([err])alkyl carboxy([err])al kyl,
[err] al koxy arbon [err])al kyl , cyano([err])al kyl ,

hydr éxy([err] El kyR [lsr rl‘]ydmgenxyi(l[(yflr rq.r)ltklyd ylarylanhydroxyalkyl ammoalkylI "
1
R g
h
consi sting oP T AVRRy, iterGi oy 6 RORENE Ul QU HAD DG %‘?%ﬁé’%t ° 9romp

substi t ut ed bthetﬂnanéeropdmnﬂ{7ms11ydr¢xy, hikoxy, azdlkgnty, afymxylhétyﬁag»lw byl , [err]
aryl, [err] aryl( e&lr%ﬂq [err] al kylsulfonyl, [err] arylsul fonyl _
[err] al kyl cH¥OBS8n iﬂﬁ%‘l‘ no or [err] arylcar bonyl N- pyrrol yl sul fonyl ;

B S YRR 4 SR e, i i, .
het er ocycl i chydrogyalkyln amingalkydpaldopositkglahsnodlkyled dlalkylammoalkyl or
carboxyalkyl;
or R’ and R® are taken together to form —(CH,),~, where y is zero (a bond),
1 or 2, while R® and R'° are defined as above; or R” and R'° are taken together to
15 - form—(CH,), wheretis zero (a bond), 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, ,,)alkyl or carboxyalkyl;
R* R®and R°are independently hydrogen, alkyl, hydroxy, alkoxy, aryloxy,

aralkoxy, alkoxycarbonyloxy, cyano or -CO,R¥;
R is alkyl, trichloroethyl, cycloalkyl, phenyl, benzyl,

L - Ny

RO O
Rd



[err] are each independently one of hyF@ cl oal kyl , al kenyl,

al kynyl, optionally substituted aryl jm/t ut ed

optl onal | y s‘ﬁﬁ§?’ﬂ%¥ ed heteroaryl, trifkuos M‘JD ogen, Pﬁygjsgzlél-’gﬂgyl,
cyano, nitro, car boxam do, r] or when present on adj acent

car bon atons, R err] and R4 may al so be taken together to form one of

CH:CH-CH:CH- or [err] whefe gis from2 to 6, and R err] and R err] are

def.ined as above; R err]is hydrogen, alkyl or cycloal kyl wherein said al kyl

or cycloal kyl ghe/F asd R® are indepefidantlyityidespah) @, Julyg, Of\Gallsnylor shenyl,

unsat ur ati ons; WO 99/ 51571

- PCTI US99/ 07420Rf idrydroges, G alkyhr@zs alkenyd or phenyly RY is hydrggem Cro@Bybfizsbond;

R 9 is hydroge en n Jerr] hydroxyal kyl, [err]

ani noal kyl , 3‘?‘?‘&?@ bt%grf H{gﬁ@#‘}’l)‘g@ ¥‘h‘y Berr]  di al kyl ani no([err])al kyl
or derr] [err] car baxy@bkkio 5 8; and m is from zerd¥ 4.5 hydrogen, alkyl, aralkyl,
aryl, hydroxyal kyl, am noal kyl, nonoal kyl am noal kyl , dlalkylantnoalkyl
carboxyalkyl hydroxy, al koxy, aral koxy, aryloxy, heteroaryloxy, or nono-
or di- alkylanino, rovided that n.i,s ofh Q zero when R7 is hydroxy,
al koxy . ar al koxy, a?yl oxg, apq,af <t MW%W GEPIGENt 2 8T v | ani no; 10
[err] are independently hydrogen al kyl, aral kyl, aryl, hydroxyal kyl,

am noal kyl , nonoal kyl am noal kyl , dialkylaninoalkyl or carboxyalkyl; or R7
and R[err] are taken together to form 3{\ where y is zero (a bond), 1 or

2, while R[ererand Rlerr] are defrned as ove; or R7 and Rerr] are taken
together to

7' is C, 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”RY, 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, ; alkyl.

20 9. A compound of claim 3, wherein R' represents a group

/ \R12



15 form[err] where t is zgmm ﬂmﬂ to 8, while Rlerr] and
Rl err] are defined as above; ﬁ" m"ﬁare taker]}gsr%%@ A{zoto
form[err WQPUFIETY s 2-8, Whl le R7 and*R[&rr§ are defined Z Xis
oxygen or NH, Rerr] is hydrogen, alk é aral kyl, aryl, hydroxyal kyl,

am noal kyl, 20 nmonoal kyl am no( err])al kyl, dial kyI am no([err])al kyl
or carboxyal kyl; Rerr], Rerr] and R err] are |ndependently hydr ogen,

al kyl', hydroxy, al koxy, aryloxy, aralkoxy, alkoxycarbonyl oxy, cyano or

[err] Rlerr] is &ik¥bondbtCl kg, andREli9BYdt¥gen, O oal [err] Rh
WD 99/ 51571 e gidug, PCTI Usggj/' 07%20 tag‘é}wlv\,hlg?e%%ferr] and
“R[err] are ionletproandnt |y hydrogen [err] alkyl, [err] alkenyl or phenyl
Rlerr] is hydrogen, [err] alkyl, [err] alkenyl or phenyl, Rerr] is
hydrogen, [err] alkyl, [err] al kenyl or phenyl, and [err] is aral kyl or
[err] , alkyl: niyos f g @d%‘fcﬁ:m@nd'hﬁieﬁtﬁzfréﬂeseﬁ%racbdrﬂ &nd R™ is

4, A corrpound of claim3, wherein represents a group R12 where
[err] is [erG), cptlaalkyl or(phelpelrsul]istmltm}'m&@d allend of hydroxy:dr ogen, [err]
het er ocycl oal kyl, aryl, or heteroaryl. 10 5. A conpound of

claimd4, wherein Z' is allyl, methyl, ethyl, propyl, or pentyl. 6. A
comppund of clai M4, WEshpdund of ERIth30NWhERInKY S cBbRYE cyclopentyl,

cyclohexyl, diphenylmethyl or dicyclohexylmethyl.

12.  Acompound of claim 11, wherein Z represents a C, , alkyl group,
and R'? is hydrogen, cycloalkyl or heteroaryl.

_ 13. A compound of claim 3, wherein R? is hydrogen, C,; alkyl,
10 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 (—0—),

—NR"— or a covalent bond.

15 16.  Acompound of claim 3, wherein R" is hydrogen, C, ¢ alkyl or C,
cycloalkyl.

17. A compound of claim 3, wherein R" is hydrogen or C, ; alkyl.

18. A compound of claim 3, wherein R’, R%, R’ and R are
independently one of hydrogen, C, alkyl, C¢,o ar(C, galkyl, C¢,q aryl, C, 4
20 hydroxyalky! or C,_, carboxyalkyl.




wi thin the cha| n. 7. nmimzulli"mp 4, wherein Z' contains an
oxygen group d sald chaln IS s by a
group sel ect“é‘ﬂ’?’?‘éﬂ hyd rox cherrL Bl koxy, [err] co%’?)@ﬁw claim
4, wherein Rerr] is pyrrolidine, norphgyine, phenyl substltuted by [err]
oxadiazole substituted by hydroxy, triazole, or tetrazole substituted by
[err] al kyl. 20 9. A conmpound of claim 3, wherein R err]
represents a group WO 99/ 51571

PCUS99/ 07420 - 88- 219' s aAbevnthound [cffrdilhnaIlISylwmeimm7 Rl ER[md R" arehydr ogen,
[err] cycl oal kyI or heteroaﬂz/ npound of c¢laim 3, wherein Z

repLesents altk) GPe gFLIIYFt{YéFQ%enq@"@ P@Y&MRY&IH{W‘Y!)P%@%W&‘G%Mtut ed
10,
wherel n' R or r] SRV EE R0 bromh detmdrgmbued drearboty RORRE SRSl I o1

di cycl ohexyl meidwyd-carbéxypropfl.conpound of claim 11, wherein Z represents a

C, 4 al kyl group, and err] is hydrogen, cycl oal kyI or heteroaryl. 13. A
conmpound of claim 3, vvherei n R[err] is hydrogen, [err] al kyl, 10

hal oge or [err] a%/ oxy f clgym 3,z wWherei , err] and
Rierr] i ndependent | é’g‘élﬁf’ & eﬁgfgg%‘?fkl%.e?ak%%(ggﬁfﬁﬁld of
claim 3, Merefdﬁnl(cgzplm)eﬁtz oxygen (--O-), -NR9- or a covalent bond.
15 A conpound of claim3, wherein Rerr] is hydrogen,

[err] al kyl or [err]
21. 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, calkyl, C, ¢ alkoxy, cyano or —-CO,R", where R", in each
instance, is selected from the group consisting of C, , alkyl, trichloroethyl, C,_,

cycloalkyl and benzyloxycarbonyl.

24.  Acompound of claim 23, wherein R®, R® and R® are independently

15 selected from the group consisting of hydrogen, methyl, ethyl, propyl, #-butyl,
‘hydroxy, methoxy, ethoxy, cyamo, -CO,CH,, -CO,CH,CH, and
-CO,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



cycl oal kyl . 17. A conpound of claim3, wherein [err] is hydrogen or [err]
al'kyl . 18. A conmpound of claim 3, wherein R7, R err] fk ﬁ% rr
are i ndepeWR51§7lone of hydrogen, [err] alkyl, [err] ar[er? f‘%ggo (grr]
aryl, [err] 20 hydr oxyal kyl or Marr] car boxyal kyl™ W/ 99t/5157*

-89- 19. A conpound of claim 18, wherein R7, R err] "2[ "
are i-ndependently hydrogen, nethyl, ethyl, propyl n- bu?ﬂrmlmumrnl Imn II
phenyl et hyl , 2- hydroxyethyl 3- hydroxypropyl, 4- hydroxybutyF L

2- car boxynet hyl , carboxgt hyI and 4-carboxypropyl. 5 A

conmpound of cIa|m3 wher xr] and [err] arg taken together to form
?Eé cl.ai m 3, ej " and Rlerr] -
and r is ar 22. conjpound of claim 3,

[err] and y- is 2. 21. A co

are taken together to f

wherein X is 0. 10 3. A conpound ofggl aign 3, wherein
Rlerr], Rerr] and R[erhh arge i ndependent |y hydrogen hydroxy, [err] alkyl,
[err] aI koxy, cyano or [err] where R err] , in each instance, is selected
fromthe group consisting of [err] alkyl, trichloroethyl, [err] cycl oal kyl
and benzyl oxycar bonyl . 24. A conpound ofclaim23, wherein Rerr], Rerr]
and Rerr] a @NYL Rk b fromthe group consisting
of hydrogen, %ek{gﬁk ggh;% %X%fkof)‘rfla?dﬁﬁ%%ﬁlf}féﬂlﬁ%roxy met hoxy, et hoxy,
cyano, [err] [err] and [err] 25. A conpound of claim 24, wherein

Rlerr], Rerr] and R err] are each
27.  Acompound of claim 3, wherein R%, R® and RE are each hydrogen,

Rfis methyl, and R" is benzyl or fert-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 ni_trogén 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.,0)ar(C, alkyl, C¢,, aryl, pyridyl,
hydroxyalkoxyalkyl, halogen, or NR"“R";
R" and R" independently represent hydrogen, C, ; alkyl, C, , cycloalkyl,
15 C,s alkenyl, C, ; alkynyl, Cg o aryl, Cq. ar(C, )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,_)alkylamino(C, ¢)alkyl;
or R and R together with the nitrogen to which they are attached form
20 a C, ; heterocycloalkyl ring;
R? is hydrogen, C, ; alkyl, halogen or C, , alkoxy;
R*, R® and R® are hydrogen or halogen;



hydr ogen. 20 26. A conpound of claim3, wherein Rerr], '

R err] and R[e are independently [err] where Rerr] is on
99/ 51571 & 99151 fﬁ%ﬁ?’é"?&&

-90- [err] Where Rd. Rerr], Rerr], R\&gf_r] and R[err] are as‘deh—ﬁed—r-n
claim3. 27. A compound of claim 3, erein Rd. Rler are
each hydrogen, Rlerr] is nethyl, and Rerr] is benzyl Mﬂ@ﬁmm clﬂL

28, A conpound of claim 3, wherein n is zero; 1 or d of
claim3, wherein mygZgLo, 1, 2 or 3. 30. A compound of cl ai m 3, wherein
Rlerr] and Rl err] are t aken together with the nitrogen to which they are
attached to form a I[L’eRP andhR are eaghaing &I hydrogen, [Cgy, alkyh bydnosy,y&l,atoxEny |
group, optlonal sed and tional |y including an oxygen
atom or an addPhe Eﬂ?‘i@&ﬁ%‘f‘?’%iﬂ e’éﬂ'&"%?‘%ﬁ Y% opt i onal Iy
substituted by [err] al kyl , hydroxy,[err] al koxy, [err] al koxycar bonyl ,
formyl, [err])ar([errjgal kyI [err]aryl, pyridyl, hydroxyal koxyal kyl,

hal ogen, or [err] Rerr Rlerr] ind pendently represent hydrogen, [err]

al kyl, [err] cycloal kyl, |}15 o) [err] k,&:qd/q r al kynyl, [err]
I dyl ,orpyri lerr] al kylff carboxy([err])-al kyl,
Kyl

aryl, [err] ar rr]@lkyl

[err] al koxycarbhogiyl cyano([er )al kyl, KRydroxy([err])al kyl,
[err] al koxy([errl)al kyl, mono- and di-([efr]alkylamno([err])al kyl; or
Rlerr] and R err]¥together with the nitrogen to which they are attached

form 20 a [err] heterocycloal kyl ring;

ll

5 where R" is benzyl, methyl, ethyl, isopropyl, sec-butyl or t-butyl, and where Rfis
hydrogen or C,  alkyl;
R" is one of hydrogen, C,, alkyl, C,,, ar(C oalkyl, C,,, aryl,
C,.0 hydroxyalkyl, C,,, aminoalkyl, mono(C,,)alkylamino(C, s)alkyl,
di(C,_,)alkylamino(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
—(CHz) —where y is zero, 1 or 2, while R® and R'® are defined as above; or R” and
% are taken together to form —(CH,)—, where t is zero (a bond), or 1, 2 or 3,
while R® and R’ are defined as above; or R® and R’ are taken together to form
15 ~(CH,)~, where r is 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.

31. A compound of claim 3, wherein
R! is C,, cycloalkyl or C,, cycloalkenyl, either of which is optionally
substituted by C, 4 alkyl, hydroxy, C, , alkoxy, halogen, carboxylic acid, a C,,
20 carboxylic acid ester group, or NRPR™, and R? is C, , alkenyl, or C, ; alkyny],
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, 4 alkyl, C, , cycloalkyl,
C,.¢ atkenyl, C, ¢ alkynyl, Cg ,, aryl, Cq o ar(C,_)alkyl, pyridyl, pyridyl(C, ,)alkyl,
25 carboxy(C, ¢)-alkyl, C,, alkoxycarbonyl(C, Jalkyl, cyano(C, c)alkyl;



R3 is hydrogen, [err] alkyl, halogen or [err] alkoxy; R4, R5 and R6 are
hydr ogen or hal ogen; WO 99/51571

PCT/ US9910WM29/5181- [err] Rlerr], Rerr] and Rerr] are—eacﬂMMMm
hydrogen, [err] al kyl, hydroxy, [err] oxy, phenoxy, [er

al kyl oxycar bonyl , benzyl oxycar bonyl , ano, [err] 5 mmmma

benzyl, nmethyl, ethyl, isopropyl, sec-butyl or t-butyl, Im
hydrogen or [err] al kyI; R[err] i s one of hydrogen [err] al 'f<yIL ["ERR]
ar[err]al kyl bk% @ryl 1k [r] @ydrogqy&l,&{ fk] lamg,q,ati

rmno([err])aP%;L/l? m]"'ﬁ g?‘r al kyl “di([err IT<y amno([err aIkyI or [err]
car boxyal kyl dl-ch_,,)alkylammo(cu)al prr] are |ndependently one of hydrogen, -
[err] alkyl, [err] grb y@lk ort}{/ drox K or d Rerr] are
t aken toget her to°¥§ rtPg e S’Fé'l lﬂll"gey%?‘l‘%’ %Yﬁ’d Rlerr]

are defined a 1 R err] aretakentogether to form[err]
where t is zg?:d P%ﬁogxﬂ?elﬁgr ” 2 or 3, while Rlerr] and Rlerr] are defined

\%31 alsove; or2 R[erR]’lsAafhyﬂrﬁeanbaikyd halhgﬁndnig,gitalimxytg ;ormd15 . [err]
erer is or, r err] are defined as above; nis
fromzero to 4; aRe M ﬁhr"éﬁ@‘g E)J"t‘ﬁ'rl’&h% A conpound of claim 3,

wherein R is [errY] _gf_loal kyl or [err] cycloal kenyl, either of which is

optional l'y substitu by [err] al kyl, hydroxy, [err] al koxy, hal ogen,

carboxylic acid, ®*[Rrdnd R*Qreeachone oﬂhjzmhgén C, aalkgll, dpdroky oColtkoxy; [err]
and Rlerr] is [err] al kenyl, aqr [err] 2%& either of which is
optional |y sbberaxyy€ MOW ong] k’ nyL e¥aney  al koxy,

R 0]
h
v i\c/°\lo>=o o i\ﬁ/O\/O\fo]/R
I}

| where R" is benzyl, méthyl, ethyl, isopropyl, sec-butyl or t-butyl, and where Rfis
hydrogen or C, ¢ alkyl;
R" is one of hydrogen, C,4 alkyl, C,,, ar(C,oalkyl, C,, aryl,
C,,; hydroxyalkyl, C,,, aminoalkyl, mono(C,)alkylamino(C,g)alkyl,
15 di(C,_y)alkylamino(C, g)alkyl or C, ;, carboxyalkyl;
R7, R%, R’ and R are independently one of hydrogen, C, 4 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 t is zero (a bond), or 1, 2 or 3,
20 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;

n is from zero to 4; and m is from zero to 4.



hal ogen, carboxylic acid, a [err] carboxylic acid ester group, or [err]
Rl err] and R err] independently represent hydrogen, [err] alkyl, [
cycl oal kyl , WOBB1HAkenyl, C2 6 al kynyl, [err] aryl, [err] aF%F@F’F@%%%yI,
pyridyl, pyrldyl([err])alkyl 25 carboxy([err] alkyl, [err]

al koxycar bonyl ([err]) al kyl, cyano([err]fﬁ WO 99/51571

PCT/ US99/ 07420 -92- hydroxy([err])al kyl , [err] al koxy([

and di-([err])alkylam no([err])alkyl; or [err] and [err]e“MHwﬂm,mIHML
nitrogen to which they angoﬁ;ﬂoaﬁygpcl&g{gnﬁgrﬁﬁr] het erocycl oal kyl Ting; *5
Rlerr] is hydrogen, [err] al Ky hal ogen or [err] al koxy; [err]are hydrogen

or hal olgEn; Y i ﬁ - 15[@5[7rlx]etmoaﬁbalkm(ﬁna?)lkj'l ﬁ&glhctgenycl@aékenyt(éﬂ, @lalkyl ,hydr oxy,
Lerr] aher o’ R BFIFOMYIEnaAkT et fgn RRAIAEYS108HRALG I BEDBLLyEaor
t-butyl, d f
Ao e I, WS, e 1 ©

hydr oxysal kyl, heterdcyrtoalkpl(Ky L)allymyd( CC;4) didtvﬂoammlliﬁyﬂ(]()gaa')ﬂkb'nyﬂﬁ

d | Kyl | Kyl
|Iru(j£a;e)(r=3:111|2nt ?/yaiinﬁgf%(&[‘ye@b?‘g‘g)éﬂ 8{(@510}”}'5)(&;;)31% Fm%c{ﬁa L)( ysl)albYl Qrerr]

ero Lor 2, SCrLoRSIRRSING, G, F57S MRS i) Bhanild e 0CE Yol Ty
~are taken togealks!, hiydrokg O, kkkoxy, hatvges, chrboiyll@idki, @@, honbdxylRracill estéror 3,
group, or NRPRY;
10 R" and R" independently represent hydrogen, C, 4 alkyl, C, , cycloalkyl,
C,s alkenyl, C, s alkynyl, Cq (o aryl, Cg o ar(C, )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,.alkylamino(C, »atkyl;
15 or R" and R™ together with the nitrogen to which they are attached form
‘a C,., heterocycloalkyl ring;
R? is hydrogen, C, , alkyl, halogen or C, , alkoxy;

R% R® and R® are hydrogen or halogen;
Y is—0—;
20 R?, R” and R° are each one of hydrogen, C, , alkyl, hydroxy, C, , alkoxy,
phenoxy, C, , alkyloxycarbonyl, benzyloxycarbonyl, cyano,

R
0]
o\j[ /EO of %\c/o\/o\n/Rh
oo [

where R" is benzyl, methyl, ethyl, isopropyl, sec-buty] or t-butyl, and where Rfis
hydrogen or C, , alkyl;



20 while R err] and R[errm n ' above; or R ERR] and
R[ERR] are taken together to for ﬂmm F"mm,ﬂ!"s 2, 3, or 4, while R7 and
Rlerr] areW®M¥A as above; n is*fromizero 50 4; and mis PFEWSIUYE2L o 4.

WD 99/ 51571 04 PCT/ US99/ 07420
-93- 32. A conpound of claim 3, whePdi n Rlerr] is [err]
het erocycl oal kyl ([err])al kyl, [err] heterocycl oal kenyl ([ ERR]) al kyl ,

heteroaryl ([err]alkyl, [err] heterocycloal kyl([err])alkenyl, [err]

het er ocycl oal ken ®8ré er, e r] 5°
het er oczcl oal kyl ﬁgr] )%él %Wbse[“éﬁ‘ %%?3&0%9'?&%3%?@%@% Lynyl ,

e oa ke ) err] o oL IRy of v
cycl oa £rrl)a ' err] cygl oa err])a , any o ic
i.g optio%al I‘i’&;’dﬁﬁlﬁ?g@%mpf 239 GEROXY 'gxy, [err] al Koxy, Kal ogen,
carboxylic acid, Rf Rerrj mﬁﬁkb%ah&d&p&i&eﬁﬂf%h%f%&%gf%g?,r[gwy 10

Rlerr] and R err] independently represent” hydrogen, Ylerr]

cycl 261: kyl , qadmxyalkykmy‘m, l?}drﬂyalédykymykf a:idaRr‘}areitqlden thgethdr tarfopmrr]) al kyl ,
r . pyr r , red)e . [err ,

B Koxycar borft Fobt Retebids petoct S, WRIE R Rod Risare dcfaea by hetprorileng | [err]

al koxy ([ err IR@bienken REer tofdfin (CH YL Htletd Pisloth A L W1 hafry! 1 15

or Rerr] and R err] together w ni trogen théy aré attached
form [ err] hewhiloBY atdB fngldefinedyas #jovey or RbardyRt arg asken[togetherablfytm hal ogen

. | k -« R4,. R5 and ] hydr hal . Yis-O; 20
%{e“a]r,r] R[aer‘?]x:%._d W&q?%}ﬁéé%@ﬁag{%@%g Efgﬁr‘ﬁd%[agg%?; al klylS hydr oxy,

Cegg] al koxy, nis from zero to 4; and m is from zero to 4.

33. A compound of claim 3 having the Formula I7a:

R3A
11A
RZA\ _ T
N ) b Ila
R*™ 0/\93/\XA/N\”/NR R°
(o) NR?

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

15 R' represents a group:

7~ ZA\R12A

wherein Z* represents a bond or C, ¢ alkyl; and R' represents hydrogen,
Cy, cycloalkyl, C, 4 alkoxy, aryl optionally substituted by halogen, hydroxy,
heteroaryl, diphenylmethyl or dicyclohexylmethyl;



phenoxy, [err] al kyl oxycarbonyl, benzyl oxycarbonyl, cyano, [err] where
R err] is benzyl, nethyl, ethyl, isopropyl, sec-butyl or t-but and ere
Rlerr] is hyMooy&as@dr [err] al kyl ; WO 99/ 51571 c¥r/Us99/0742¥m

PCT/ US99" 07420 -94- R[err] is one of hygﬁogen, [err] al kyl\[m\

~ar[err]alkyl, [err] aryl, [err] hydroxy kyl, [err] amn

nmono([err])al kyl am no([ ERR] ) al kyl, di([err]al kyl am no([ e ‘l!tl"& '!”H"I]
carboxyal kyl; R7, Rerr], Rerr] and Rlerr] are |ndependent

hydr ogen, [err] aI K eé Eénlsa's carboxyal kyl or [err] hydroxya kyl,
or R7 and R ERR] are taken tog ther to form[err] where y is zero, 1 or 2,
while RIERR] and Rlerr] are defined as above; or Rerr] and Rerr] are -

" taken together to form[err] where t is_zero (a bond), or 1, 2 or 3, while
. Rerr] and R err] are defined as abov,eza\qr,g[err] and Rerr] are taken

- together to form[]err] wherer is 2, 3, & 4, while R7 and Rerr] are
defined as above; 10 n is fromzero to 4, and mis fromzero
to 4. 33. A conpowhereinf Ztiepiesents g alkeyt dreC Failkpl bptidratly shisstinjtedby a

i sol vate, hydr ate Qharrra utigally accgpéabl e salt or prodrug thereof,
wherein: 15 RE[ r]rePr@ﬁ?”é% yerogen, drig Alkoxye manono8 dii friz[ er r ]

- represents a b W5 I err|
cycl oaI%kyI [eglr Iaﬁmk%iﬁédyér yl%%op | y S%ﬁ)&%l@?\?%ﬁéﬁ%@{?ﬂg& *ydroxy,
heteroaryl, di Qimpwraﬁhﬁmbstﬁmed Oclyxﬂdedtwazélergtdnpj andR"is C, , alkyl or mono-
or di-hydroxyphenyl;

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, either of which contains an

10 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, ,,)alkyl, hydroxy(C, ,,)alkyl,
alkoxy(C,.,o)alkyl, alkoxyalkyl, monoalkylamino(C, ,,)alkyl and dialkylamino(C,_
walkyl, carboxy, alkoxycarbonyl, carboxamido, formyl, alkanoyl, aroyl,
aralkanoyl, sulfonyl, alkylsulfonyl, alkoxysulfonyl, and when said optional
substituent is present on a ring carbon, NR*N™;

20 R%and R* independently represent hydrogen, C, ¢ alkyl, C; , cycloalkyl,
C, ¢ alkenyl, C, salkynyl, Cq o aryl, hydroxy(Cy ,o)aryl, Cg o ar(C, )alkyl, pyridyl,
pyridyl(C,_jalkyl, carboxy(C,¢)-alkyl, C,, alkoxycarbonyl(C, )alkyl,
cyano(C, ¢)alkyl, hydroxy(C, ¢)alkyl, C,, alkoxy(C, ¢)alkyl,
mono-(C,_;)alkylamino(C, ¢)alkyl, or di- (C,_,)alkylamino(C, ¢)alkyt,

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 ,, ar(C,_,) alkyl or C, , alkyl;



WD 99/ 51571

PCT/ US99/ 07420 -95- Rlerr] represents a group: [err] wherein ZB represents
[err] al kewmgloosts7ierr] al kyl optionally substituted by [er rF¢EPFRLH0s
hydr ogen, [err] al koxy, nono- or di- rr] 5 al kyl am no, phenyl
substituted by [err] oxadiazol e substrtuted by a hydroxy group, or—an-

unsubstituted Clinked tetrazole group; and [err] i h no-

or di-hydroxyphenyl; or R err] and R2A can be takennﬂﬂmmﬂn‘ﬂyuﬁmp

nitrogen atomto | e attached to forma three nber ed

ring, either of iéﬁg¥%%§%9ﬁg’an 10 addi tional nitrogen or oxygen

atom and which iR, RpandRadre jiydrepem-andr pyri do- fused, said ring being.

saturated or partially unsaturated, and said ring having one or two

optional substit @dafi®mgrefder a ring carbon or nitrogen selected fromthe

group consisting of hal ogen, hydroxy, acyloxy, alkoxy, aryloxy, alkyl,

cycl oal kyl, al kenyl, al kynyl, aryl, aral kyl, heteroaryl,

heteroar[err])allggl, Qﬁb&ﬁfs&ﬁdlﬁﬂclaiﬂ@ﬁ, wherein XPEosygenbonyl al kyl ,

hydr oxyal koxyal kyl, cyano([err])al kyl, hydroxy([err])al kyl,

al koxy([err])al kyl, al koxyal kyl, nonoal kyl am no([err])al kyl and

di al kylam no([err]). [er al kyl, r. b al koxycar bonyl, carboxam do,

fornmyl, alkanoyl,Sarof§P&Qpﬁﬁwéﬁgg??R%%P¢%q§$, al kyl sul f onyl ,

al koxysul fonyl, g hental go@pt i onal substituent is present on a ring

carbon, [err] 20 Rlerr]and R err] independently represent

hydrogen, [err] alkyl, [err] cycloalﬂthz err] alkenyl, [err] alkynyl,

[err] aryl, hydroxy([err])aryl, Fr] a +érr])alky|, pyridyl,

pyridyl ([err])al kyl, carboxy([err])-alkyl, [err]

g: Egggﬁ;?g}n)y;l( L;G/\flﬁdréiﬂlﬂﬂfépreéé)iﬁ%%hﬁ'bf C) ghlkyl; and RY&Feprosthts hydrbgdky!  [err]
' C,., cycloalkyl, C, calkoxy, aryl optionally substituted by halogen or hydroxy, or

10 heteroaryl;

R represents a group:
e ZB\R1ZB

wherein ZB represents C, ; alkenyl or C, ; alkyl optionally substituted by
CO,R" or COR’; R'?® 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, 4 alkyl, hydroxy,
20 C,., alkoxy, C, ¢ alkoxycarbonyl, formyl, (C,,o)ar(C, ,)alkyl, Cq ,, aryl, pyridyl,
hydroxy(C,_)alkoxy(C, s)alkyl, halogen, or NR*R";
R™and R™ independently represent hydrogen, C, ; alkyl, C, , cycloalkyl,
C, ¢ alkenyl, C, s alkynyl, Cq jo aryl, hydroxy(C, p)aryl, Cg ,, ar(C, ,)alkyl, pyridyl,
pyridyl(C, palkyl, 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,_,)alkylamino(C, c)alkyl;




nono- ([err])al kyl ami no([err])al kyl, yI am no([err])al kyl ,

25 or R 3 and R4toge w,ﬂ! rogento t‘ay
are attachedMOPMBF [ err] het erocycl oal rt Ny represP /87 ?

al kyl or hal ogen; R err] represents hyd_br?_gen [err] [err] al kyl or [err]

al kyl ; WD 99/ 51571

PCT/ US99/ 07420 -96- Xferr] is oxygen or NH Rerr], Rerr] and Rerr] are
hydrogen; and a is fromzero to 8. 34. A conpound of claim 33, wherein XA
is oxygen. 5 or R” and RB®ogethefwhR 8RG8 to WhiihThedar ‘3? m-F[e”]
represents a group: [err] mhereln Zlerr] represents a bond or [er al kyl ;
and R err] repa€sehterotyeliraligenngf err] -cycl oal kyl, [err] al koxy, aryl
optionally substit db en or hydroxy, or 10 het er oaryl ;

Rlerr] represents gﬁﬁg@}%sen?s Eherein Z[err] represents [err] al kenyl or
[err] alkyl optionakhy g;ubstltut ed by [err] represents hydrogen, [err]

al koxy, or nono- or d| [err] 15 al kyl amno; and R err] is [err]

al kyl 6r nono- or dR”h;sdrydrquindEuJar((bmﬁiﬂcyMﬂC,a,mﬂ(yﬂg[ err] are taken together
wi th the nitrogen t \/\/@lc ;he?{w e att ched to forma [err]

het er ocycl oal kyl or and Retre &598?‘1334’ é#yl. group, optionally benzo fused
and optionally incl ud| ng an oxygen atom or an additional

36. A compound of claim 35, wherein R* is methyl.
37. A compound of claim 35, wherein R* is chloro.

38.  Acompound ofclaim 33, which s [3-{5-chloro-3-(N-cyclopentyl-
10 N-[prop-2-enyl]Jaminocarbonyl)phenoxy } propoxyamino] carboxamidine

hydrochloride.

39. A compound of claim 33, which is one of
[3-{5-chloro-3-(N-cyclopentyl-N-[prop-2-enyl]aminocarbonyl)
phenoxy }propoxyamino] carboxamidine hydrochloride;

15 [3-{5-chloro-3-(4-benzylpiperidinylcarbonyl)
phenoxy }propoxyaminojcarboxarnidine 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]aminocarbonyl)phenoxy}

20 propoxyamino]carboxamidine triftuoroacetate;
[3-{5-chloro-3-(N-methyl-N-[3-pyridylmethyl]aminocarbonyl)
phenoxy } propoxyamino] carboxamidine trifluoroacetate;
[3-{5-chloro-3-(N-ethyl-N-[4-pyridylmethyllaminocarbonyl)
phenoxy }propoxyaminojcarboxamidine trifiuoroacetate;

25 ethyl 2-[5-{3-(amidinoaminooxy)propbxy} -3-chlorophenylj-N-{2-
pyridylmethyl }aminocarbonyl}acetate triﬂuoroacetate;



B

nitrogen atom and which may be’ tuted by [err] al kyl ,
hydr oxy, 20 [err] al koxy mmﬂm,’m#m mLonyl for n¥

[err])ar ([ WOyl , [err] aryl,” pyridy CT/US99/07420
hydroxy([err]) al koxy([err])al kyl, hal ggen, or [err] R[errJand Rlerr]

I ndependent |y represent hydrogen, [er%él kyl, [err] cycloal kyl, [err]

al kenyl, [err] alkynyl, [err] aryl, hydroxy([err])aryl, [err]

ar ([ ERR]) al kyl, pyridyl, pyridyl ([ERR])al kyl, carboxy(C .6)-alkyl, [err]

| k b - - -
By ooy PSS alpon NSO SLbtbropheny -2

mono- ([err] )mtddylmc&yrb@am@an}d}acetat&trﬂmrqa{:mmj ) al kyI am no([err]6)al kyl;

WD 99/ 51571 1. US99/ g742 and R err]

t oget her wi tb3-dfe® IHOE?o%éFh{éMF drpxypaeRy ‘@éﬁﬁ%ﬁt Rﬁfﬁlénf@r)f]

het er ocycl o )

[err] |g hygérﬂg%lg?\drb?gﬁrl)rpﬁé ﬁx?byfo@@iﬁﬁ??}iaﬁ%&?ﬂﬁ&t téh?&fohfétate and R err]
are ﬁydrogen[3a|{l(5-echi;ol'o-% (N A 2efpbimc tf y ¢ aan im3b) evhgrfNR err] is
met hyl . 37. Q conmpound | cl aim 35, wher fpagz Rlerr] is.chloro. 38. A
compound of Yhylpmmesar "'Pg")[}?“{PS’xXﬂP@P athoxamidine BHfluergacetatey

yclr ochl or i dbs 36 C R B B e or ot B FPRTHALE Bk n GISKFER F4T5,
5- chl or o- 3- (phenyxy}rpp@myémmoﬂqarbnxaﬂmhnytrlfanimeatdpony| )
T ehi o 0- 5 (B3 Bary P Bilger Parimt oAy (piperazinyloarbody]

10 phenoxy } propoxyamino]carboxamidine trifluoroacetate;
[3-{5-chloro-3-(4-benzylpiperazinylcarbonyl)
phenoxy } propoxyamino]carboxamidine trifluoroacetate;
[3-{5-chloro-3-(N,N-dimethylaminocarbonyl)
phenoxy } propoxyamino]carboxamidine trifluoroacetate;

15 [3-{5-chloro-3-(piperidinylcarbonyl)phenoxy } propoxyamino]carboxamidine
trifluoroacetate;
[3-{5-chloro-3-(4-[2-pyridyl]piperazinylcarbonyl)
phenoxy } propoxyamino]carboxamidine trifluoroacetate;
[3-{5-chloro-3-(4-[4-pyridyl]piperazinylcarbonyl)

20 phenoxy } propoxyamino]carboxamidine trifluoroacetate;
[3-{5-chloro-3-(2-[1,2,3,4-tetrahydro}isoquinolinylcarbonyl)
phenoxy } propoxyamino}carboxamidine trifluoroacetate;
[3-{5-chloro-3- (azaperhydroeplnylcarbonyl)
phenoxy }propoxyamino]carboxamidine trifluoroacetate;

25 ethyl 3-({5-[3-(amidinoaminooxy)propoxy]-3-chlorophenyl}-N-
benzylcarbonylamino)propanoate trifluoroacetate;
ethyl 1-({5-{3-(amidinoaminooxy)propoxy}-3-chlorophenyl}carbonyl)piperidine-
4-carboxylate trifluoroacetate;

[3-{5-chloro-3-(morpholin-4-ylcarbonyl) phenoxy}propoxyammo]carboxanndme

30 trifluoroacetate; and



phenoxy} propoxyam no] car boxam dine trif I, -{ 5-chloro-3
- (N, N-bi s[ 2- net hoxyet hyl ] am nocar bonyl ) n@i@w;m ﬁ& anm no . di ne
trifluoroaceW@51378-{5-chl oro-3 - (N-net H) ridyl %P%q‘rﬂpsgémg

et hyl ] am nocar bonyl ) phenoxy} 20 o poxyam no} car boxam di ne
trifluoroacetate; [3 - {5 -chloro-3 - rrethy | -N- [3 -pyridylmethy 1]
am nocar bonyl ) phenoxy} propoxyam no] car boxam dine trifluoroacetate; [3- {
5-chloro-3-(N-ethyl -N- [4-pyridyl methyl ] am nocar bonyl)
phenoxy} pr Opo?‘.éfﬂ 0] %3 E?Q’SWIH!&?EO&&E!HM@})@@S?&@FB (ﬁﬁorophenyl}?il*hw 2-
[5- { 3 -(am m NOOXYy) pr opoxy } I°0or opheny I']-N { 2
pyri dyl net hyl }maﬂmhamnhyimyliqmetammﬂnormbmﬁcoacet at e; WO 99/ 51571
PCTI US99/ 07420 -98- methyl 2- [5- { 3-(ani di noam nooxy) propoxy } -3
-chl orophenyl ]-N- {2- pyridyl nethyl } am nocar bonyl ] acetate trifl uoroacetate;
[3- { 5 -chloro-3 -f{ 2- i ré%y, hyl
. am nocar bonyl )pheno§<y} pr’glbeg ?ﬁﬁ‘lﬁ R‘}(g{r oﬁgqlg#%&e)q%a? uorg%% ?Lgi;dggf
[3- {5 -chl or ocld@in( N-cothprifitg medctiyg amalkokyamiihy tgmpdund of the Formula IX:
et hyl am nocar bonyl ) phenoxy} pr opoxyam no] car boxam di ne trifluoroacetate; [3

{ 5-¢ hl or o -3 (4forml;p|perazmylcarbonyl)
phenoxy} pr opoxyam no] car boxam di R trifl uoroacgtate; [ 3-{
5-chl oro- 3- (4- phenyl pi per azj m oy bonyl ) 10

i i fluo gacet at e; [3 - { 5-chloro-3

phenoxy} pr opoxyani no] cardoRa |
- (4- benzyl pi perazi nyl ca 0 anprqi,Ar boxam di pe

trifluoroacetate; 2~

wherein R'-R%, Y, n, m, R”, 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 reacting an aminoguanidine of the Formula VII-

R‘"
|
H 2N/N\n/NRbR° vir

NR?®



[3 - { 5 -chloro-3 -(N, N-di net hyl am n '
phenoxy} pr opox;gam’ no] car boxam di ne t rG qmﬂlmuwS
[ 3- {5- chl oWO-295 i per i di nyl car bonyl ) phenox no] caPEHXAM/ T

trifluoroacetate; [3 - { 5 -chloro-3 ;(4- [2 -pyridyl]piperazinyl carbonyl)
phenoxy} pr opoxyam no] car boxam di ne tff(%uoroacetate; [3- { 5-chloro-3 -(4-

[ 4- pyridyl ] pi perazi nyl car bonyl ) 20

phenoxy} pr opoxyam no] car boxam di ne trifluoroacetate; [3- {5-chloro-3-(2- [1
2,3, 4- Lol T ApNGIGRIR'S RURNAID RS & BGThEl in PREA XA LABBHAMLARKEREDOXam di ne
trifluoroacetate; [3-{5-chloro-3 -(azaperhydrogpi nylcar nﬁﬁg

phenoxy} pr opesmypound of thefoomulsi JRe trifl uoroacetate; 25 et hyl '
3- ({5-[ 3- (am di noam nooxy) pr opoxy] - 3- chl orophenyl } - N-

benzyl car bonyl am no) propanoatg trifl uoroacetate; ethyl 1

- ({5-[ 3- (ami di noanm nooxy) pr opRxy] R3- chl or ophenylo} car bonyl ) pi peri di ne-
4-carboxyl ate trifluoroacet gte¥ £]-{5-chl oro-3-(norpholin-4-ylcarbonyl)
phenoxy}propoxyanino]caﬁbo’. ¢ i fl uoroacetate; and WO
99/ 51571 \N 99- net hyl (5-[3

- (am di noani nooxy) pr opgeeyT- ! me®hyl car bonyl ani'ho) acet at e
trifluoroacetate. 40. The fIr ocess for eparN ng a hydr oxyguani di ne
compound of claim 1, conprisng reacting aR’al Rbxyani ne conpound of the
Formula I X: 5 - [err]

wherein R'-R%, Y, n, m, R’, R®, R? and R" are as defined in claim 1, to form an
5 amidinohydrazone; and thereafter selectively reducing the hydrazone carbon to

nitrogen double bond of the amidinohydrazone.

43.  Theprocess of claim 42, wherein the aminoguanidine is provided

. as a salt.

44.  The process of claim 42, wherein the aminoguanidine is provided

10 'as a nitrate salt.

45.  The process of claim 42, wherein
(@  the first step proceeds at ambient temperature using alcohol as a
solvent; and

(b) 4N HClin 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.




wherein [err] are defined as in clai r”m' ,ﬂ;m ' i di nyl ating reagent.
41. The process of claim40, wherei ﬁ llatl ng r
i !@W St .

sel ected fr oWPEH81Jt oup consi sting of *am: no ni ¢ aci

1H 10 pyrazol e- 1- car boxam di ngfo _and N, N' - bi s(tert-butoxycarbonyl)
S-met hyl isothiourea. 42. A process tor preparing an am noguani di ne
conpound of claim 1, conprising reacting an am noguani di ne of the Formul a
VIl. [err] WD 99/51571c M S *U99072 -100-
wherein [errlare ass.defAnaeiba of iditihg pbicblysis GA'dRfimdl Rty conpound
of the Formula VIII1: 3 [err] wherein [err], Y, [err] are as defined

in claimi, teimipistering tethe mammabmmmﬁmrcézbm%and thereafter
selectively reducing the hydrazone carbon to nitrogen doubl e bond of the

am di nohydrazone. 43. The process of claim42, wherein the am noguani di ne
is provided as a sg.t. e methtdCof CRERE, Qfhcibifl M RsinHAE" Sroeald) S
am noguani dine is provided 10 as a mtrlate fl?%Sﬁjo a’ﬁe process

of claim 42, inhibitedn (a) the first step proceeds at anbient tenperature
usi ng al cohol as a sol vent; and
5 50. A method of treating pancreatitis, thrombosis, ischemia, stroke,
restenosis, emphysema or inflammation in a mammal, comprising administering

to the mammal a composition of claim 46.

51.  Amethod of inhibiting thrombin-induced platelet aggregation and
clotting of fibrinogen in plasma, comprising administering to the mammal a

10 composition of claim 46.

52. A method for inhibiting thrombin in blood comprising adding to

the blood a compound of claim 1.

53. A method for inhibiting formation of blood platelet aggregates in

blood comprising adding to the blood a compound of claim 1.

15 54. A method for inhibiting thrombus formation in blood comprising
adding to the blood a compound of claim 1.

35.  Inadevice 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.



(b) AN [err] in dioxane is added to the reaction m xture. 15
46. A pharmaceutical conposition for inhibiting proteolysjs..l nmal
conpri si n}v@sP/FHunt of a conpound of claim | effective tosﬂicﬁ.ﬁ[?%?@wgg
proteolysis, and a pharmaceutically ceptable carrier or diluent. 47.

The pharmaceutical conposition of clal“m 46, conprising an anount of said
conpound effective to inhibit a trypsin-like protease. WO 99/ 51571

Pcl r/ US99/ 07420 -101- 48. A nmethod of inhibiting proteolysis in a mamal
conpri sing adm njgst erppaQelite of BlaltR F3BWhereROMRPEdVitOR aQattieted! Bod®- 49 The
met hod of claim48, wherein a trypsin-like protease is inhibited, 5 .

50.- A netdialysipiathinettloay gollectiemsyrings, blood coltestion tuties bloediling ost r oke, )
restenosi s, enphyse or, i.nflammation in a manmmal , conprising adm ni stering
to the rram?&ng&%‘Hﬁ%g%‘?‘t Gt claim46. 51. A method of inhibiting

t hr ombi n-i nduced pl at el et aggregation and clotting of fibrinogen in plasng,
conprising admnistering to the manmal a 10 conposition of claim46.
52. A et hod 59t i rifhieldevica@f tlaim 4] whéreinishidai#vice ipa stentthatadubeg t o t he

bl ood a conpougg of chLn11. 53. A method for inhibiting formation of

bl 0dd pl at Svegicallydpiexsd o 2maBaY conprising adding to the bl ood a

conpound of claim1. 15 54. A nethod for inhibiting thronbus
formation in blood conprising adding to the bl ood a conpound of claim1.
55. In a device used in blood collection, blood circulation, and bl ood

H!Illljlllllj T
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(57) Abstract

(54) Title: BENZAMIDE AND SULFONAMIDE SUBSTITUTED AMINOGUANIDINES AND ALKOXYGUANIDINES AS PRO-

0

The present invention is directed to aminoguanidine and alkoxyguanidine compounds, mcmdmg compounds of Formula (I), wherein X
is O or NH, L is =0~ or ~SOz~, and RI-R4, R9-R19, R, RY, R¢, Y, Z, n and m are set forth in the specification, as well as hydrates, solvates
or pharmaceutically acceptable salts thereof, that inhibit pmmeolytxc enzymes such as thrombin. Also described are methods for preparing
the compounds of Formula (). Certain of the compounds exhibit antithrombotic activity via direct, selective inhibition of thrombin, or are
intermediates useful for forming compounds having antithrombotic activity, The invention includes a composition for inhibiting loss of
blood platelets, inhibiting formation of blood platelet aggregates, inhibiting formation of fibrin, inhibiting thrombus formation, and inhibiting
embolus formation in a mamnial. Other uses of compounds of the invention are as anticoagulants either embedded in or physically linked
to materials used in the manufacture of devices used in blood collection, bleod circulation, and blood storage.




