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PCT/ EP97/ 04961 BENZAM DI NE DERI VATI VES SUBSTI TUTED BY
CYCLI C AM NO ACI D AND = CYCLI C HYDROXY ACI D DERI VATI VES AND
THEI R USE AS ANTI - COAGULANTS Field of the invention

The present | nis directed to nonocyclic Nheterocyg) are
substituted w%%hbgcycl Ic amno acid or ayclic hydroxy aci éﬁ errva | ves,
and their pharnaceutically acceptable salts, whi ch inhibit the

enzyne, factor Xa, _thereb bein useful as anti-co gy ants. It also relates
Lo phar oo BAMBIE SOV SHARTITUTER B TCEMNBATR ARB!  hoi
phar maceut i cal | y CACKHSMHYIIROXYACGD DERIVATIVES AN THEMUSE AS ANTREOAGUIFANTS
BACKGROUND OF THE | NVENTI ON 10 Factor Xa is a menber of the
trypsin-like serine protease class of enzymes. A one-to-one bi ndi ng
of "fact ors Feld akheidyeniion, cal ci umions and phospholipid forns the

pr ot hr onbi nase The presemiipleetiorvié ditdetetin wenbeyclr Avhéterocyslics widcH dre oulistituted by

Thr.onbi r I uﬁ,rﬁcb!n{]%o SRDYEL LR fyiakid Ba8 ﬂ&lvja eE' %Ilfhll‘ pharmacdftic&ily ﬁQJDY{]EW daR€S 1O

forminso at]jon casca

pr ot hr orbi rifgh 'EUH'bF'??)@“F\g"‘t H@‘ﬁ&ﬂ%@@ﬁ?"bﬂ)?ﬁ 8% antipoaguiants. it also efages to
(surface agihamnsiceticalcddehpositicns RBmMEining elsecdEkivativediérithdin phamvacéuricbiy sccepidbi/@us,
(Bi ochem stnx hodsoﬂﬁ%} Vol . 30, p. 10363; and Cell (1988), Vol. 53,
pp. 505-518 de 't he coagul ati on cascade has been refined
further W|th the di scovery of the node of action of tissue factor

pat hway i nhi bitor (TFPI) (Senm rBaCKGROUNDOFIYHEONVENTI®?2), Vol . 29, pp.
159-161)o  TFP! Idciy xp s a mé msrhsé;u# Fysifipkel en&@m&e%ﬁg BagirRdsS 3 bne-to-one

inhibitor with three Kunit omal ns actor Va
for free fcRidig otfacterse "PB Nﬁé"ﬂ‘h cgislumjpasang "Beﬁ*?b?'@% femsthg prothrombingsy TP
becones a puakpk whidhi dantedts ppdthiolmeinftaeiirombiv] Terombid, it a6, Udndedafibfinggen)d fidtin
Factor Xa %gc,pgolﬁgﬁlze‘(%o@gmpms&’m ﬁuhﬁtl nct conpl exes, by tissue factor-Vlla

conpl ex on ur st at and by the factor | Xa-VlIlla conpl ex
(TENase) of t he in $1gq0agyiaign xawadev the prothtoqiRingsq pMPles e GoNvatoRR PO St e,
Af ter Vissehtrinsig (sUifacet dedivatatd abm:ahhsuqaaidsumum-usae tfacvarl geahwaya (Qbchemistrgsue

factor (TF)qgdf, \r/agsw 18860 fan ﬁ/ﬁ@éﬂubé\t 58he f. PhHbd ¥ e E%Pﬁﬁ&ed
factor Xa duction via t sust ai né . Down regulation
of the coadi#reede BT’P bees rafined Hirthgy ith the d'“w*’%“t‘h%’“f’%r‘??ﬁﬂ“ﬁ‘rf’f G'Fs‘leﬁé“‘?'act or

Xa- TFPI comatiavay infibih (YRR (SeEniners ia tHEre®/dga (1992), Xal. 29t ppa189-161). TFPiisAI bit s
further f aCé.r%aér% fid {58Rai lsétink f;sf‘om;éﬁ,mrtéﬁw. m&g x.tz.J;Leao%%%.éh%mpms

coagul ati on casc I's naturally req factor
The pri4far yWisttitpsior ¥gdordteeifemiorsiar i nge formedr h%@"%é?mﬂ'?ﬁ%rﬂﬁ‘?f ’?“rF"SrTE'é'r to
pr event becora@agpdtetiittibiios oft the fdcax Mila e tssoé fabmctampleXa ver sus t he

mul tiple functi GRgoPka b m.oageJ als mﬁoa.&mepéomp.exes, bg/aésme tRtg %§n\1}5|€5?on

conversion of fibrinogen rin, factor A factor
and FHe (%3 butst” Pathyey and, by the faggor 1Xe- Vlﬂaf@gp'ﬂ ‘JF'&?S&&%‘ the sustaingthBeyt e
chenpt act i opaktendydis theasaelgulation gestedenr After vessel injayi e YX&Burgin latbhwey ishactivsed s

cells. Jgr Qil-@uJ‘fa@x%F bRt 9)21 ré&bQ&&H & tf:e cda &latioﬂ c)ﬁc‘é@e Gddbs v%qagéﬂs@&‘fac%5m

LP?EL: \6/1? ;[ S;Prgq%fx&%g ;psﬁ §usta|ned )}g pat%nway Pbown %Jgrt}lation oftthe goagt(x)lg;%nlilzalscgde Lchrs
with the formation of the factor Xa-TFP! complex, which not only removes factor Xa but also
inhibits further factor formation via the "Xa burst” pathway. Therefore, the coagulation cascade
is naturally reguiated by factor Xa.

30 The primary advantage of inhibiting factor Xa over thrombin in order to prevent
coagulation is the focal role of factor Xa versus the muiltiple functions of thrombin. Thrombin not
only catalyzes the conversion of fibrinogen to fibrin, factor Vill to VIIlA, factor V to Va, and
tactor X to Xla, but also activates platelets, is a monocyte chemotactic factor, and mitogen for
lymphocytes and smooth muscie cells, Thrombin activates protein C, the /n vivo anti-coagulant

35 inactivator of factors Va and Vliila, when bound to thrombomodulin. In circulation, thrombin is



- 2- rapidly inactivated by antithronmbin Il (ATII) and heparin
cofactor Il (HCIIl) in a reaction which is catal yzed by heparin or
ot her proteogl ycan-associ ated gl ycosam nogl ycans, whereas thronmbin in
tissues is inactivated by the protease, nexin. Thronmbin carri es out its
multiple cellular activation functions through a uni qc tet hered

| i gand" t hr @841 cept or (Cel | (1991), Vgl. 64, p. 10571,F th
requires the same anionic binding site and active site used in f| bri nogen
bi ndi ng and cl eavage and by thrombonodul in binding and protein C
activ ?t I ?n rgﬁmvﬁmc@aﬁu\wraﬁﬁgﬁgrﬁmn @{)Tlll)rhnd hteparin \ébfé&rmtptmwina; rtesake%&h is
conpete to En_an e subsequen 0 | c_events

very di ffers en #1 {)KP"" W (ad 8'°ﬁ°°8pﬁ°e“ﬁcé%°"%§%£%‘ﬁ°3f x‘t?b"&ﬁ“wh" %% "H‘“‘%‘“ 'B
and whi ch r@&‘@ﬁt‘%‘ﬂaﬂwﬂtaﬂ by thebrtegse s nexiny [Fhrombinccagries iopthitsynuitiple Mlhusaqnmynbu n.

10t lfuncttBhB)ihhﬁnbﬁd ufig b tidhbrad i.&uﬁdpfﬁa&sﬁﬁutnﬁec@di&rl @hBa 991)@061 &4, ﬁk t1) o?w,
anti - coagul an rate i.nhi bi tors
are eff %gam 'p’ °s QLe %‘“ﬁfﬁ'ﬁ?'g b'(“f'ﬁ? 5%‘8‘5’,3& ‘éen?f‘eﬁé%dn‘ﬁglﬁ 5'2%""'"9 a'ld1992)

Vol . 67, pp:leamaav Gy tfavmb@mdelmlenqlmpmwolc sctvgion.pfhusp8 giversé group of in
The active vijolRoiéulaf ﬁﬁée@d’ colvbefe?td b thloRBirGid e stbidaBdm @rmmara.b&m hmsﬁot or

a tight bin ati |ff roma

P ocham s DRtesora pbyygeic E-pmamPagen Sgtendng Bpon- el oS anf wrisBl iatien o
enzyne and rodvulatarhsubstrase pr inhihiter bipdethraspbimechani sm based i nhi bitors

ﬁrg klnca\w, reverp@.buteh&: SHs with E&Wt&ihbhﬁnst%‘ d@nbl tl?lf Emﬂdo%&duﬂﬂ'éhRﬁmfi'Tm ease of
ro SIS S es,
6¥ ppy 221"%2?1““&%5"&%‘?&@ nﬁ&i’?ﬁéfﬂ °fP“§8'P“s a""'““*"? "Sff' i g’tﬁfg ’9"5%5"’"“”

303-307). A18%2)i ¥ol. &, pguddi-26n end Srignga HtRI0h Mal. @48.mpl. §83-596)t | ght - bi ndi'ng

i nhi bitors (Thromgasive site st faf;t%QﬁQ):an Mlockw by Qﬁ'rer g’@%n%ﬁan basdd or a tight binding
Aryl sul f onyl

ni, n eridine: | 0. ac ve al so been
St o banibtio t VahE RPRS I B R BPT % rast s anmea b HE R SR PO AP Y Fo5a)
Vol . 235 ppeov@entdiol betweennihe Ieﬂweané ¢hel iphibitel). Two tvnaroy In'&nhamsnebasmmublmmg
?ggggynd\sl ; l&s\ﬁ&m @eéiggmndi.rm&mﬂyh%uhmd% b By edsd BF AYURSIVSisSof RS -

(0} ), H n | C et o

( Thr ombosi s "ﬁggd" F‘E%gf‘“ Gegibosis Res h%ﬁ”}ﬂﬁ Qg gé% 3t éﬂ‘é\g 8‘? Bi"ﬁ'é?g' Sei.
conpounds dé8@#sYelal.coppa803- 3%%!4 Acaeries ofygupniging ermRgEndszare @@mples of tighvbiadiogl
O scl osuresnh.mors (Thmmbos:s Res. 19800 8RN 1815, Iasbeds)Patent Application 0 540 051

(Nagah descri r er,i vat | UGS ich are
st at ed I%lélfJnBIrarglnu?e 2 %'%%ﬁg%oxsy;l\i? gtﬁd den Tveg 'ha\m a asr?tbee wh to\{\)'h t hr ough

reversi bI e ﬁqlrtrblbdlm iphibisers Pfa’@!'mmb'mlacw- “984) Vol. 23 I’hea%%m-t #’Fes#"sﬂs@fseﬂes of
[ err], [ err]aryibhidingbrthinng 86radduhds HRILAIE |3%tl&%ﬂmnﬂﬂéhvatwes {Thrombosis Res.

[err], [err]ns%sgmon%il NOs LRz a)uﬂfn t’fz-%lnfﬂaggznv?ﬁvgk’ﬁme "35')”0 gas:snﬁes g@zbﬁ

(1977) Vol SURALEE bsed
as being set?.me- %1’%545,3&-8 @owﬁ\rﬁ'.m’lqsg Icgmpounds demonstrate poor selectlvxtv for factor Xa.

25
Related Disclosures
European Published Patent Application 0 640 051 {Nagahara et a/.) describas aromatic
amidine derivatives which are stated to be capable of showing a strong anticoagulant etfect
through reversible inhibition of factor Xa.
30 The synthesis of a,a’-bis(amidinobenzylidene)cycioalkanones and

a,a'-bis(amidino-benzyl)cycloalkanones s described in Pharmazie (1977}, Vol, 32, No. 3,
pp. 141-146. These compounds are disclosed as being serine protease inhibitors.



- 3-
This invention is directed to conpounds or their
accept abl e salts which i nhi bit human factor

SUMVARY OF THE | NVENTI ON

phar maceutical |y
Xa and are therefore

useful as pharnmacol ogi cal agents for the treatnent of di sease-states
characterized by thronbotic activity. 5 AccordiQQ& | ne
aspect , thi§”Pﬁ&Hﬂ"(ﬂlprovides conpoundsg.sel ected fromthe g%%ﬂ%ﬂm&
consisting of the following formulae: [err]
wher ei n: Ais -C(Rerr]) =or-N=;

SUMMARY OF THE INVENTION

This invention is directed to compounds or their pharmacsutically acceptable saits which

inhibit human factor Xa and are therefore useful as pharmacological agents for the treatment of

disease-states characterized by thrombotic activity.

{1v).

(vi).

5 Accordingly, in one aspect, this invention provides compounds selected from the group
consisting of the following formulae:
) LA z2 3 ) A 22 J
e \r/
> N
R s R 6 A R 19
R? R g2 R¢
R’ a7
RS .
3 z'\H\( 22 3 " 2! 22 R
e =
N~ N N~
2 4 2 R® 4
R S
R ! R 3 4 t R 3
1. 22 AR 12
~
Qe X
~ N A
2 R® 4 s 4
R R R? R
R’ &7
tH R3
AR 22
el
and @l T \lnr @ (vit):
>~
) 4
R \.: R
wherein:
Ais -C(R% = or -N=;
Z' and Z2 are independently -O-, -N{R®)-, -S-, -S(0)-, -S{O),-, or -OCH,-;
10  R' and R* are each independently hydrogsn, halo, alkyl, nitro, -OR®, -C(O)OR?,

-C{OIN(R®)R™, -N{R*IR'°, -N{R®*)C{O)R®, or -N{H)S{O},R">;
R? is -C(NH)NH,, -CINH)IN{H}OR®, -CINH)N(H)C{O)OR"2, -C(NH)N{H}C({O}R®,

-C{NHIN{H)S{0},R'2, or -CINHIN{H)C{O)N(H}R®;



Z[err] and Zerr] are independently -O ,-N(Rerr])-,-S-, -SO-,
-S(O[err]-, or -OCCH err]-; 10 Rerr] and Rlerr] are each independently
hydrogen, halo, alkyl, nitro, -ORlerr], -C(OORerr],
-C(ON(Rerr])Rlerr], -N(Rlerr])Rerr], -N(Rlerr])C(ORerr], or
-N(HS(O[err]Rerr]; Rlerr] is -C(NHHNH err], ’

- C{ NH) N( H) OWesBit}o8é C( NH) N( H) O( Q) OR{ er r] , .a= C( NH) N( H) O( O R[ eFIER7436

- C(NH) (H)S(O)[err]R[err] or C(NH)N(H)C(O)N(H)R[err]

Rierr] is hydr ogen, hal o, alkyl, haloalkyl, nitro, ureido, guanidino,
-OR[err] R? (X nycyagen chajd, ; alkyl haloalkyl nitro, ureidoqqqp{pmﬁp@z[ @N-I}NH,
O N(R[ err] ) Regtniion?, [ctoiNRsEIOLRE-BIAINIRMRR] LHNOHICIOINIRIIR'™, -NIRR',

- R[
- CH N r r A\
ol 1 b NS e Stk bt o ooy et |
tr hydrsop;tmptm u'y aig¥)), (b Rkimidazdivi yoptionally substituted by aliyhseri (1 3t-ienidakgliny!
aI2;<yI ) 5d( 1,2)- l(&tﬁﬁ&ﬂ'sﬁbstﬁ&g& b@ﬂﬁw y subst | tgt ?dt b%/ al kyl )I or (1

i m da itute
Rlerr] ané‘gﬁ[’g%r ]"eé'?dép?w&étﬁ’ew&eﬁ?? 3}“’{‘]? Md@ Y\'a?g g‘f@h'@ hal oaI kyl ,
nitro, -N(R er -EiGREY FIOINIRIR®, -CIOINKRICH,CONGIRYEIR SHAIGIONTR NARRBCIDS ™,
Rierr], -C(O N h’)kbo@lﬂﬁﬁrr]C(O)N(R[err])R[err]

) mg S[[ g: : } g%%%ﬁh(k{)@ P &b (Jvhere g‘%é"r%’] % @(ﬂm&nn /' (where n is or

-N(R evor ] ) - ( C( B wrdd] or(-RIREHRT;) ) [err] - Rl err] (V\,here nis Oto 4),
O(C(R[erﬁa].éﬁﬂr@geﬁlénd&efﬁdnaR[err] (Wnere nis 10 0O to 4), or

-N(R[err 0 : i s hydro or each
RLer ] antpaRk B e RS ipdeaBseEi e Goony IR cRracily, SEpied s pPana |
substituted by dikt dydroxy. atkoxy, aralkoxy, aglinoy dialkilgrdine.xyonoakidemine, ritra (chibsxy,

am no, dial kyl moﬂfbarﬁmao%ilﬁﬂ%ﬂomoﬁ&aiWﬂmer@JrWV or dlalkylammocarbonyl) or
am nocar On

al koxycar bonyl , am noca’aﬁfi

di al kyl%ani nocar® ) faptionglly Iébs]“t"tedq’vahat(" plsY! 37V T‘G’ﬁ"l"oﬂ':‘ﬁ"lvya%'ﬁ‘ﬂs"("i'"f‘ljt ed by
hal o, al kyl, ardikyidmyink, moppaiktiseang nitex, asrkgaly, alsmdiycanbonyl, aminocarbonyl,

di al kyl ani no, rmmh&x&.ﬁ%mmnb;a.auynaﬁﬁ&eesxsmnal koxycar bonyl ,

am nocar bogy| hed alk I kyI am nocar bonyl , or

di al kyl ami b’aarﬁﬁf%'?f gr branched a ‘ﬁf'?r i s a straight or branched al kyl ene
chai n; R' is aifybrary] {dpgiorelik pubstitued by(hajs: slvialhvidsoxe.iiony.tamlksavby hal o, al kyl,

hydroxap al KOXYamifd, %ﬁéﬂ@?&)hmoz anoalkvlammo ﬂﬁ?on&fboq'b e oA, ar¥Rétadbiéy| am no,
nitro, carboxy, al k

nonoal kyl ani noc'H?'B’Bﬁ?gm'"B?ar "5‘ RW‘&'PH E%“P@%ﬂ%}’r pr argkvl LoetipRRly sybsHtg Pyl 1y
substituted by halo, alkyl, aryl, hydroxy, latsbxy, azalkidy bming,rdidikyldmypaty. cepealiediatinoy nitrar al kyl |
am no, dial kyl aggdey, W% ﬁ%\ﬁylaﬁﬂxﬁguarwnflr fonoalkylaminocarbonyl, or  Car boxy,

al koxycar bonyl nacar Oan nonoal kyl am nocar bonyl, or

di al kyl am nocardd% err] is a nmono-, bi- or tri-cyclic

car boc3&| i B s angoweh-em twmhaucﬁfibng'cﬁq ¥N9 systew coataiping itom A taoHicarbon atoms

which may be pawhibiay b partibilyl o f.aatswua&apbraronai.@rmemn tHél2@#bBh BroknB éhag @6 DON

atoms may be dmonally oX njldlzed anqgvgﬁdr%p ?Pl cf\égagéylcﬂ rzlr?gdsv egi is su st 4upedtbb/e

carbocyclic rin

-(C(Rlerr]) (R el GRIN VR (Rhererm 'S(Q/\ﬁ?e‘!')eamh i$ gptionalky sm;snnmjb\q ajkyh pril.canikvt.y
substituted by akdky| aryigky,larali@kdlHall haloaikyl, haloalkoxy, hydrox@ KRR, (BIORR Yor
ar al koyy, hal o, é@bﬂ@;d{yl hal oal koxy, hydroxy, -N(Rerr])Rerr],
-C(O err] ONRerr])Rerr]; or R[err] is a
nono-, bi - _ ol sy menac| ‘?"c"'lﬁ@‘f’\éﬁ“ﬁ) greropyelip ripgysysiea ‘éﬁ‘t’!ﬁ?&%ﬂ'ﬁ'\?ﬁg 1P figghmembess 15
ring menber s including carbon and 1 18G# helérd GofriaIsBREed ftom hitfogerf) ohegea lafid SWIRAS

sel ected from n#tgnrnggwndrﬂg %&oﬁn&%k ahd s\bfur ato*ns glbp ODth"aﬁ y’\,g" ein

the carbon, nit n"an r oxXl z
wherein the het \e'heretyém etprpenglic fing %rmemam :p&retlv ol fully as#umtaqi Pyﬂreramraaﬁ éd or
aromat gg and i Ssubstituted by -(C(R®)R™),,-R'® (where m is O to 4), and is optionally substituted by alkyl,

aryl, aralkyl, slkoxy, aryloxy, aralkaxy, halp, haloslkyl, haloalkoxy, hydroxy, -N(R®IR', -

-C{O)OR?®, or -C{OIN{RHR';



35 substituted by - (C(R[err])(R[err]))[err] Rlerr] (where mis O

to 4), and is optionally substituted by al kyl, aryl,

aral kyl, al koxy, aryl oxy, aral koxy, hal o, hanaIkyI hal oal koxy, hydroxy,
-N(R[err])R[err], -C(OOR[err], or- C(O)N(R[err])R[err]
Rlerr] and err], together with the nitrogen atom forma -
tri-cyclic lic ring ' -5-systemconta|n||!i'§?rom to 15
ring menbers including carbon and 1 to 3 addltlonal het er o

at ons selec £ed (o] ntro axygen_ an ein the carbon,
it rogen, aF € ot S¥Ge BEVABEREAPTY S B St AE eI [

het er ocycl | C ri rRyste® containing from 3 to/18 FnY membelscingiuding certiop apd 1fte Bladditienalr at ed
or aromatic and defars bidk lsbibdebeiirdin mtrogen, oxygen and sulfur atoms, wherein the carbon

d I I
S l(JngE[ te L[ ]ezj( Eglegnrtb{;%al- Y f“RLE?Fﬁl |be optiormlv oxu? zed and g{hﬁ%ﬁvhé S?tvg na y
ar al koxys, hal o, stwabmatldwhe paftialhoer fldty)epturdtedioracgmatic aRjscrubititRpe by | |

J g((.co)g g[[ g: : } : O?Hcm’unw» -R'® {where 3% O)tblafahd rs]ob{?&rﬁw SubsHlfbd by aikyl, Ei{yle EFai«yl' s
“N(Rlerr])-(C(R® &%‘Y )"(‘é‘é{ r?’]"}‘ ’§ P‘]‘“FQ?E’?“?‘{' 't%?g‘?’& ﬁ"‘i"g"yoy"“% E{&één hot be

phenyl , napht hyl|-CtOIN(R®)R'™; and or piperedinyl substituted by -C(OOR[err];
when R[e”]nﬂ*ﬁ c@wbﬁ(d?[éxbiﬂcmﬁiberr]))[err] Rierr] (Where nis 0), R[err]
can not_ be REL rroli substituted

- O) o r r;{%ovn%%&h%@%n RbXs -N{FP)— (R')tlg‘l’)RFj“IIyTe ls(M(ﬁ? l%/ chtﬁf@pfr]yl np&héi?yll] and
Rlerr], toget herorwipeidinyheubstituted e nCENQAT; whemRio0-SURYPRIB:RI2 iwhere wis 0), R
pi peri di nyl Subsah b l?éjpl'ﬂuyl &59)19?{» rrdlny:olfévuouaﬁwasusstmh@bﬁc%mb SREhe?!
m xture thereof; 70r["ﬂ“5H %Lc %’I ac‘ge'g etlY s
I'n anot her aspedt ® 1RPENAT 4 %'Hﬁ‘ﬂ?ff‘ﬁ%?ﬁ%‘f |PREFPZPRLS | ng
a human havi ng piperiding Sdbsslaastabvs{mmﬂi:har acterized by thronbotic activity,

whi ch cQITPORI il SEEBEIrF Or & mixture the%@rd?Q%H&rhﬁ@éu'z:}lai@faf:@eﬁabbé%a@%I-bm of a
conmpound of the |nvent|on as, descrj bed above, or a lg armaceutically

accept abl e salt '® ﬁwgﬁfspﬁﬁdh'é'“ﬁﬂﬁ'f’ﬁﬁ@gﬂﬁ cagiresitions HspfuLip raeting 'b’f’@ﬂf‘a""‘fo
| n anot her =dipaase-stateinharagterized by dhropbasiciadthdtyawhieh taraposition cerpgirisesga a hunan

having a merapa&,sm%ﬁeatvakﬁm&h%i a%rﬁﬁdu?xegf ¥ .Jvmtmmfma&; abm Ysr a Whi ch
nmet hod conprises adm nis

her apeut | CBTERFEN 3SR Hherpot,end & BTGP Y RE SRR PR HPG

descri b#d above.In another aspect, this inventian otovides aapthod pf tréatisg e huwen hayingpr ovi des a

met hod of ta.&a&d-a&e%h&umeb &H?an@onZanmgl ﬁﬁaﬁﬁaﬁ@&&nﬂs&m.ﬁshngxoshe
i nhi bition of factor ri ses adm ni st

e A 8 e N T

t he i nvent idencriped above. descri bed above. I n anot her aspect,
this invention pa eudtﬂ@ss@ecmﬁ.bmemn pRRiRd & h‘eﬂm@umﬂh@smﬁmmvtna aVi vr 0

O ' Rty b dict o ey A R ki ML b

used i n thehgpadt fteedahqrcm aghatapspticaideifectvesmannt ofd enswoupsbef| the indention ashe
contrary, tdueeribed abovieO! | oW ng ter nms have the neani ng | nd| cat ed:

"Alkyl" refers L9 2, st ral ant o branched chain di val ent .
radi cal consi sti ﬂ a tﬁer aspa%t| this mventmn provides a method o Il"lhl mng lt'lu factor%ka in vitro

or in vivo by the administration of a compound of the invention.

30 DETAILED DESCRIPTION OF THE INVENTION
Definitions
As used in the specification and appended claims, uniess specified to ths contrary, the
following terms have the meaning indicated:
"Alkyl" refers to a straight or branched chain monovaient or divalent radical consisting
35 solely of carbon and hydrogen, containing no unsaturation and having from one to six carbon
atoms, e.g., methyl, ethyl, n-propyl, 1-methylethyl {/so-propyl}, n-butyl, n-pentyl,



35 sol ely of carbon and hydrogen, containing no unsaturation and having

fromone to six carbon atons, e.g., nethyl, ethyl, n-propyl,
1-net hyl et hyl (iso-propyl), n-butyl, n-pentyl, 1,1
-di nmethyl ethyl (t-butyll, and the I|ike. - "Al koxy" refers to a

radi cal of the formula -OR, where Rerr] is alkyl as defined above, e.qg.,
met hoxy, etwosg110% pr opoxy, 1-methyl et hagy (isp-propoxy), PRIERYISEE

n- pentoxy, 1, 1-di met hyl et hoxy (t-butoxy), and the like. 5

"Al kyl ene"” refers to straight or branched chain dival ent radical consisting
sol el y of 1.1-dimethylethvhthytyllaand the/likeogen, cont ai ni ng no unsaturati on and

having from OneAﬂt&(yslr&eﬁ% h%nﬁi &¥the fd?m@a -OR, whers R, i VLseJﬂﬁme@w%Ws Y,
propyl ene, refers to a

&
phenyl or napqrt%?héq’ ’Jl;'ad ipmgf”“" snsthyisinoxy "so'p'°p%?")eil”?yf°x77'é¥°é’?‘¥‘ Yto a radical of
t he forrrul‘a“d'wﬁwle}ﬂ‘![‘\élfr@tqm’eﬂedm[aék?] is alkyl as defined above and Rl err]

3-0 IS 53" yl as f"ﬂl:i{dbrihe Q‘eﬁhQH 8trai Q:r braR&Ha \ehain divalent radicat consustmg'%l\ﬁ#r n T gf ers
o a radical o ornmul a is ar i ned -above,
e.g., Ao eﬁ‘ﬂw‘%& SPTIIDIER T rkatfatin andnaving from RP%Y%& PSRAPS &% o

radi cal ofmemvéenbm'th!lwu. P@imr]’bmme ﬂR{ielrerl!tel s aral kyI as def| ned above,
€.9., benzyl oXyarfieheis8 o phéyl odphthyl radical. " Ani di no” refers to the

(o cal SO RS s s gyt ST RO e o 21 2304 Bar bon
and hy8r odpearvias gatinedmbpvey egpdweryl.of this invention, the carbocyclic ring

system "'ﬂﬁ\oﬁ 7 refRY 1dradicalON SHelbinhuia -OR] iidrd RCis ARy b defikEd drfovd, (fw
system hé:h ma%‘b | ude fused or bridged T ng systens, he
ring syst &Ry ¥lly or fully saturated or aromatic, and the car bon

20 atons i n {Aalkoxylgetorsstoaradien) obthe dermulo n@R.| whem®, ds areldyl aEx!aﬁrpH esovef such
car bocycl ieg. rgeag,goségs;% fike. radi cal s include, but are not limted to, -

cycl ogropyl, cyel obut Y, | ohexyl , cycl oheptyl,

cycl og%tyl cyc E'Fﬁ})my?{"fé'(f)}éc/ﬁ'(?dg&iﬂg é‘wa'r rnane, nor bor nene, adamantyl ,

bi cycl of 2. 2, 2] GEaraeryclnvingtsystem; kefers to a stable 3- to 15-mertitireal riog Iradidahephsistifger s t o
a radical seaauytohearsmsnd :a,«drouEi{ %%Rk&rdu}po\eémmeamﬂa& qa& larbo%yéwadﬁeem&m ly

an 25 caI as

ot ol et TG 8V LA Aol R Yo 57 Hoves o s, e ™ M 1S9 CEPHAE?  anc

the |ike. ring systems, and the ring BiysiprR ey bie pattialivis iyl 'saturategiras atomagic.rand itheedartoh t he

f Frk rr}lee dG&E)sNR[w ﬁrigli{yefeﬁm] mmr@t.mhoﬁa@dt ]sxanspnes of such éaPcﬂ»%Péﬁ@ R bysterN
al kyl ra

ic a

met hyl et hﬁ“g"r%'sr{%"é b%‘%;ﬂ” Rof iy ‘Fa?ﬁ"‘%f ?HES‘H%/{?"“ ‘f(j%"ﬁm“gr??'ﬂ?ﬂm‘bonw 30
et hyl pr opf?l‘é?ﬁeﬂ%awﬁemw cvamonvh@vﬂmevl "Ofbomaﬂe. n°fb°mene aderheritylr ef ers to
br ono, chlbwvaolsz)meﬁﬁa Snd.aBE fke. " Hal oal kyI refers to an

al kyl radical, . efined.ab Ve a

hal o radical s, gﬁ“‘ aMnee PR 2 hdmg‘ &thqt'm %hh%‘ sﬁ'ﬁlexc TWS?”GW&“PHX/F"
trichl28r omﬂtvaﬂical as defined above; ¢. Pu dm@‘emmm mﬂfﬂ\ristbwbmhwthﬂaﬂﬂgor oet hyl ,
3 br ono- Zﬂidm@raem{ooﬁwpmiaamm& shach®met hyl - 2- br onoet hyl , and t he Iike.

 Hal oal koxy" {n%{kziaﬁwﬂugéar&ﬂﬂl-'%rs% a%ﬂﬁca ?rzﬂﬂoﬁnm%ﬂnhkn ﬂﬁré] | S

hal oal kyl as de uor'omnet hoxy,
trichlor Orl,lgemmm glkyl [agigpl@étqu above, eg., dnmethyrammocarbonyl

methylethylaminocarbonyl, diethylaminocarbonyl, dipropylaminacarbonyl,
30 sethyipropylaminocarbonyl, and the like.

"Halo" rafers to bromo, chloro, iodo or fiuoro.

"Haloalkyl" refers to an alkyl radical, as defined above, that is substituted by one or more
haio radicals, as defined above, e.g., trifluoromethyl, diflucromethyl, trichloromethyl,
2-triflucroethyt, 1-fiuoromethyl-2-fluoroethyl, 3-brome-2-fluoropropyl,

'35  1-bromomethyl-2-bromosthyl, and the like.

"Haloalkoxy" refers to a radical of the formula -OR, where R, is haloalkyl as defined above,

e.g., trifluoromethoxy, difluoromethoxy, trichloromethoxy, 2-triflucroethoxy,



1-fl uoronet hyl - 2-fl uor oet hoxy, 3-brono-2-fl uoropropoxy,

1- br ononet hyl - 2- br onoet hoxy, and the like.
"Heterocyclic ring system refers to a stable 3- to 15-nmenbered ring
radi cal which consists of carbon atons and fromone to four

het er oat ons sel ected fromthe group consisting of 5 ni t regGipepg¥eiden and
sul fur. For WHPE/&% of this invention, tFe heterocyclic ring system

radi cal may be a nonocyclic, bi cycl ic or tri cycl icri ng system
which may i d [ g ste Sl X agen,
car bon or Slr}fu]p tb?&g{vgﬁu?r&tp?% g %Fooicg R %‘ az} '°m %‘8%
optional | y¥si di zed; the nitrogen atom nmay be opt | onal |y quat er ni zed and

the ring systenr Hﬁtﬁrcbﬁhhc ring systep2Iréferd|th ¥ stiblel3ikd Y5-Madblréd ﬁﬁi r@ducalmmit ic. The
het er 0CYC! lbnddd gk tbh SlfirleAhly b di%o Rl RErhAGRRE adifoedtlirom IidlB! Bngleh G U1 ©

at any het eroat om n e Crea
struct uPe. nitegemox¥aeR NG rifyr. Eqrer'@em iy mmgmgryslreenﬁtqrm@anrs srmemm-,cal but

are not |i miayed atrﬂmocvchc, b.@aicrdrdmdwic, ring SQdtad) m&hmwmﬁdd*uwlor biidgeg kiagi ny! .,

2- |,
Gl O T A O
pyrazol i di leom‘lv oxldlze#mha 32'999'1 atamnmraybe@ptionally quaternizedioanddhetidg syptemi rodyrbel |

pyrazinyl, pﬁ\&iﬁllymrﬂlillméhtura@éﬂdr%dwj ,ThOKétirQé\M:hc nnig&yszeﬁxmb inilw Bé’ btrached to

E L: g; glllig l:i tﬂelnrgaan XJructur§ 9%( %,Y%der?at?lg glz( %lzrér)lolﬁ'cq icp resulgso? ﬁhe éx/' qt eqtion o Ihtglfta IX

i ndol yl, i §t5~mere4 )Examnlﬁdmsv%weterwemmwm radicals incluge.t bt prernor Fireitdi toy | |

oct ahydr FI Sﬂhdhdlcliﬂdzﬂl&nad  Pipleridihyl, rbf;%e;aznl.yhms‘wmmw ﬂ-ﬁkopvﬁeﬁ&cﬁﬂ@&'io@%hﬂiﬁw nyl,

[ SOC]UI nol 1 ec r.0i. SO U . N |

t et rahydr o?g"(’)‘aa“ .,.E} Qée? i"vl'lfé{n !VP %?%VF Py, ‘i"ﬁfc’l'ﬁ'lmv ?5’[’%"" WERIBBW: any! |
benzot hi az Gllll?#zolv{am!mw&; Inylldazomw.l pyridievls pvrazitwlo fimjdinyl. tnytidaginyld exmagiviany | | 20
thi enyhs be&&etdﬂyﬁ rarydzonyut Imhmmr.meiomyimiom.wmemynynluazw fRddofi@nyl,

t hi aror phOl \ {?;Y zal | qunm*c?dmvl lscthxazoluil nygt}ng ‘S/I lst{yngal% 5’}1!’]’”? gtﬁggld oxadi azol yl .

"(1,2)-1m §37 ™t ei t her t he
1- or 2- pogptgqr\(ggpmdolmyl cctahydronsomdb(lq_yl -Zuinolifyl dihydrpquiriotinyl. daetghydroquinplinyl,
421 S5-di Pydr @odiskNaR) ddcaﬁyﬁdiudb&ﬁin%?laﬁhﬁﬂolﬁfqunﬁblﬁwh?fetrﬁﬁ}ﬂrokoq@diolmyl benznttﬁﬂzolyl
-position e
For mul o - Ny oyl DRk b Boreli bt tglvieiint St Fan
eg., nee hyFfmm'hGenlethwvlaFh'qupfpl'fwbyh'ammmhnﬂﬁdfOLdee thiafoerpholinyt sulfone,

" Monoal kyl @%Wﬁh@ﬂﬂhsm?ﬂnﬂbﬁa&i&o@l radical of the formula -C(O NHR[ err]
wher e R[ err ] : S'C‘)lﬁr}l) lmldz{zﬁlﬂa rléfxls tE %Q brﬁ' gazIQF1 Fragu?afl IaQacﬂet? antﬁérnocarcg 2- rf)o[smo N d t he

met hyl am nocarb am nocar ylem

li ke. 30 "t 2) 'm'(’aJ?O'Z)WTE‘PfSéHVd‘r %ﬁ'pvquﬁw}b‘ll "adlcelfaélaeheﬂet gither the‘ or
tet rahydromerd.msdionyl attached at e| ther the 1- or 2- posi tion.

"Optio " ubs tly descri event of
Ci rcurrg ance Km%oaﬂ am¥'° m;eal, ?ra ?:M?ﬁm% F qﬁﬁa‘t %"’d@éi?ﬁ' %W ??'caﬂisl udes
i nst ances Mevéamwevmhvbmmo. ethvhwlﬂpcumﬂmmeamfbaﬁ'sﬂ-and i nstances in

which it does NTionobiRylammadabatyl” Telgrs i:@seudiewcﬂukb%&rﬁmu-ecb)ﬁﬁn. widry/R,'is BRaNS

that the aQ tﬁél\ gs%eﬁﬂ?&’alﬂ:(fe. S:Rg&.{@;ﬁmé gﬁ:‘w f, #I\\EQHI ca mt the

descrlptlon Itute and aryl radicals

havi ng no Q‘i?B‘ﬁP'P‘P&‘%‘F‘!ﬂ'?V" and he ""° " Phar maceutical | y accept able salt"

i ncl udes bot h atid)-Teekhyaapyrivdtlinii rafarsol d ttrahydropyrimidinyl attached at sither the 1- or
2-position.

"Optional” or "optionally” means that the subsequently described event of circumstances
may or may not occur, and that the description includes instances where said event or
circumstance occurs and instances in which it does not. For example, *optionally substituted

35 aryl” means that the aryl radical may or may nat be substituted and that the description includes
both substituted ary) radicals and aryl radicals having no substitution.

"Pharmaceutically acceptable sait” includes both acid and base addition salts.



"Pharmaceutically acceptable acid addition salt" refers to those salts
which retain the bi ol ogi cal effectiveness and properties of the free
bases, which are not biologically or otherw se undesi rabl e, and which
are formed with inorganic acids such as hydrochloric acid, hydrobromc
acid, sulfuric acid, nitric acid, phosphoric acid and the |ike, and organlc
aci ds such Woa&¥B0#c acid, 5 trlfluorqgcetlc acid, propF GHF@”

glycolic acid, pyruvic acid, oxalic acid, maleic aC|d mal oni c acid,
succinic acid, fumaric acid, tartaric aC|d citric aC|d benzoi c acid,
cinnam ¢ aci d, Roiauscewgically accepgabledhcidnasittiiam eslﬂlrdfg'ﬁ ite theee ehlts athivhnesinltheni c

aC' d, p-t OLHBB@& lé*fgﬁﬂbﬁasgghdjpmﬁﬁidsw Itl‘lecfré%(yagas QRIGh LAQQ\O{ blglegncally or atherwise
Phar maceut i cal acce base addition salt" refers t hose salts

whi ch ret aP'PF‘P'F’P@ 8, and “’R'B"' B’Pdmﬁl""‘@f"?"éﬁfm"\?éﬂéé‘éche?ﬁ dVTIPMF?F'SshVGf“f%“ free
aci ds, whi aéid,auuriecicid hiticosgidc phdsphoic acitlasd thiedike, B0d orgarmicl edldsr subh es acktie aéid,
S a' ts age pﬁﬁ&%&% b&i qum.é acit] g@f:?n@ Reis NSl S, Qs'?a?i@ allh, rﬁQT.Q é«ﬁé‘ W-téiorpcas eto

ree acid der|v rom norganl C bases |1 nc ut are
not i mi t eBeidFucqinipacid, fumpric acid, tartaric,acid; cittig acld, P?Wﬁr??‘daﬂ?ﬂ?m'%?ﬂd - andelig m
nmagnesi um acid,onathaniesutfonic apigcethanssuligein ecid, p-wluandsnifnmic acid, saligglictagidasdl thé ike.
like. Preferr ed"#hgmﬂﬁmcﬁny%k&p??ﬂ bash Q@dnﬁiﬁ%ﬁ" H#Hrs r%qmsg%ts%{u@é keifTthe -

cal ci um and nesi um sa rived from or gani C ases
i ncl ude, bhlogicd ‘*ffa‘f""ﬁ‘??? P%Pffﬁeﬂi%seﬂft‘%‘ fge agigs. which arg pot b'@%ﬂ‘d&'r%f““@(f?ﬂ
tertiang auhdesitables Litheéd salts @@ phepiarse Sromnekditidn bjanindryantd bage OCaLdrgdnitObase to the

SUDSL T 1 Ut 410 G181 Bats Ul oGSO Bkab RSl s, bV HSIHNGE 1f G s U0 25

i sopropyl am diethylamne, triet
LT 1 pr opy| aRPESHTS Iy STRGN, calcham. (eqeRtih 4 i SGRAP ToATganese, akuminum
2- di et hy| asdiseet lanikk, Pteférred irfvegunicaaltaare el apimemipma sadhen, potasshen, caltignnane,

hi stidine, rrBE%JsﬁnH%%hs PEQEHeRfed fmﬁﬂj&ﬁmﬁéﬁﬁ inBidY, bikCmre P&th tB& 1o, salts of

et hyl enedi am ne ucosam ne, ucam ne, theobrom ne, purines,
p| per alPne P"'ﬁ?"pj'e’ref’ﬂ'fdﬁ@ ang @FH‘W ‘?j‘i"ﬁ%‘r ?‘H’PfY'F@ ed ﬁﬁ?’&?&fﬁ“hé‘“ﬁ’ aaturally occurring and t he
| i ke. Part ischstitutddyaniine| eydic dmipegand hasib fmesctahge iesiog) I‘sO:pydsaﬁﬂpﬂﬁwlamine,

di et hyl am QgnehikaRe) dublyinine, mhv.an,{..\mpt@%m Hhguakaaexy! emine, choline
and caffei ne, eutica ?f

ective amount" refers to

that anount-fretavapnemiang! Griethyiamitagthens!, ""“‘”ha"‘Wﬁ'l disyclofmeramingn{vaine tasginige- t o
a human i n hisddioe, ichifeins fproceipe, hiyfifabanian tchelipe. dietaie! ethylemtixnmine, glawsarehe.ned 25

bel ow, hor nﬁk@f‘gﬂéﬁmﬁ& aﬁx@ébr&ﬂﬂ& %FuﬁJs, &S‘&lazmé EuDJrQﬂbok hﬁuylﬂf@&ﬂid{d Yolyahlife :%SFP&”“

of a conpound or mul a é constitutes her apeutical | y
of foctive. Zfbiake mmcwwr%ﬁ ﬁeﬁamj bB??staFFe's°°'°W'°“"E‘6r$6‘ﬂHEf“'"? ‘(fghanolamirie,
di sease- st aireetbamgineg, (dicysienexylatning, chothetdnd caffeinedf t he human to be treated, but

can be det eFQpG&‘tﬂ:aﬁwPéﬁ V\ﬂ\?e' éﬁn&%t"%ﬁrs% tidt %&ﬂ-}’t Bt § Edrhpouhd of 3Fmdd f

haV|ng regard to ' S, QWn cl osure. 30
Y el e Sgfeny pen siptered i, BUITL AT oot i MRl Her wagimagt, o6 dofined
di seas@6st &elewi for disease-statésinhamactetided biy titosbaic@ctvitit Fhe smolm ohie tenpaed oby

t hronbot i C s@ruia\i Wuch%qstit&\% Ud@lerapeutlcallv effective am‘dr& will vQWéSmdinBthth@
di sease-state f rgm occurr

umens S HaRpaindotss degeee ity LR bValfviont Hrofeah al A himin.to Yolhoted s o828 as

havi ng it ; determined routinely bs(qne)of ordingty; skilltin tlpg afttheviol regeard ao his 9o knpwiedge and to
arresting ithis adeyPMENL; Or 35 (i) relieving the

O e o oot B P E RS B et e HRPES) G Benamasn s
per cent age hufman,which disease-statads eharastdrized kyl thirombotic activity, and include:
{i) preventing the disease-state from occurring in a human, in particular, when such
human is pradisposed to the disease-state but has not yet been diagnosed as having it;
(i} inhibiting the disease-state, /.e., arresting its development; or
35 (it} relieving the disease-state, /e., causing regression of the disease-state.
The yield of each of the reactions described herein is expressed as a percentage of the

theoratical vield.



The conpounds of the invention, or their pharmaceutically acceptable salts,
may have asymetric carbon atons, oxidized sulfur atons or

guat erni zed nitrogen atons in their structure. The conpounds of the
i nvention and their pharnmaceutically acceptable salts may therefore exi st
as single stereoisoners. racemates, and as m xtures of enaryci.l.%%; nd

di ast er eomrer WO ch 5 i ngle steregd.soners, racemateés and niXxtures
thereof are intended to be within the scope of this i nventi on.

The nonencl ature used herein is a nodified formof the I.U P. A C. system
wherein the TheCempourisd Hf CHe ihvbatior) YL thbr mmaaummsecbca;aauiesémamhwmeof
benzam di ne sfuﬂ.ﬁm&x&mﬁwﬁ:% M:Ew at Pized BB bk Bl G o™
formula (1) _wherern err are err

hydr oxy: 10 The ggreqopnds; of thednygnsiag p anp 3f°?Pé‘!q'ﬁﬁ°F‘ﬁf’Bé 2"'9? ;
R €rr] is hysisiogesterebisemer}, racethakyscand asamaubetoherfahumm arfd diastdredrmers. All such
-N(Rlerrg)- Q. sg%&FJo]stBWaEM&{)seJnhlm.ﬂrkﬁ tieh V\’Q%'irﬁer{ae& f Q[wﬂixfwe]sc&p% of this
hydr ogen, err - car boxycyc I.e., err

i s naned hel"\é’P'ﬁmas 4- hydroxy-3-[(4-(N-(1-car boxycycl ohex- 4-yl ) am no) - 6-
(3-(! The nomenclature used herein is a modified form of the 1.U.P.A.C. system wherein the

-methyl)im d %m hiis tKl: ?n%]-ﬁi?gééé nimﬁa di éﬁr&?&&?ﬁﬂeﬂi&h&n&’ | ao%%nwamg&g.

Uility and oun
the inventi Bﬁ‘har"é"’i“?ﬂ‘i‘lsﬂﬁeftﬁi’ §'°fo°4"5:'&‘81’”"£§'%& Nre£eingrE arrckoth10-; W is hydroxy;
di sease18t aReB -CiNanNtet BY is 2adethnytimidazalini2of; R® isiojdrageri; \R® basRTare hoth #abroy R’Xﬂ S

role in the ) " §l B%g@gs n

above). A pr@ﬁgﬁhﬁ%ﬂdﬁggt |“(')hner 'gg%fﬁeﬁggﬁgeun Bq%ﬂ%"&%ﬁé" ¥q< 'Ié for
long termrisk follow ng nyocardial i nfarct| on. Additional indications are
20 prophyl axis of deep vein thaonbosis |IDVT) foll owng orthopedi c surgery
or prophylaxis of selected patyi ent,s fcbl | ow ng J& tpansient ischemc
attack. The conpounds of the i | O~ha eZdo) N useful for

i ndications in which coumarin uch 55 for DVT or other
types of surgical interve
and percut aneous transl um nal

OH

is named herein as 4-hydroxy-3-[(4-(N-(1-carboxycyciohex-4-yllamino)-6-
{3-{1-methyl)imidazolin-2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine.

Utility and Administration

1% A. Utility

The compounds of the invention are inhibitors of factor Xa and therefore usesful in

disease-states characterized by thrombotic activity based on factor Xa's rolé in the coagulation
cascade (see Background of the Invention above). A primary indication for the compounds is
prophylaxis for long term risk following myocardial infarction. Additional indications ara

20  prophylaxis of deep vein thmmbosis [DVT) following orthopedic surgery or praphylaxis of selected
patients following a transient ischemic attack. The compounds of the invention may also be
useful for indications in which coumarin is currently used, such as for DVT or other types of
surgical intervention such as coronary artery bypass graft and percutaneous transiuminal coronary
angioplasty. The compounds are also useful for tha treatment of thrombotic complications

25  associated with acute promyslocytic leukemia, diabetes, multiple myelomas, disseminated
intravascular coagulation assoclated with septic shock, purpura fulminanas associated infection,



angi opl asty. The conpounds are also useful for the treatnment of thronbotic
conplications 25 associ ated with acute pronyel ocytic | eukem a, diabetes,
mul ti pl e nyel omas, di sseni nat ed i ntravascul ar coagul ati on associ at ed
wi th septic shock, purpura fulmnanas associ ated infection,

-10- adult respiratory distress syndronme, unstable angina, and
t hronbot i c worsphtiessit i ons associ at ed with aortic val | ar
prosthesis. The conpounds are also usef\¥ for prophylaxis for

t hronbotic diseases, in particular in patients who have a high risk of
devel opi NGur %Dﬁr ?ﬁ%ﬁﬁ'&s syndrome, unstatc:}e andlrﬂa gl%jih}-om%otxc %&%m@%&ﬂ? kﬁl@éat‘é’% the

I nvention are use Allvid I'nm vivo diagn s for
sel ect i verih 2o YS9 yageulet ﬁPStM'%?‘HGB'PP‘PL\'?Hﬁ ﬂ‘PP!Sﬁg‘SQiV'H@'rP'?RB'M'Bﬁﬁ ts of the
coagul at ithdembatic disea8&; MfRarticular in patients who haW@SlHighGisk of developing such disassepr | mary

bi 0assays used, LulAIBIIbAbFub BFinb hiohQlohsShl 854 il i STHEMRGR Of  he

i nvention on | C assays nvo erine
prot e&s es""!ﬂ‘!@‘siﬂ' s°‘°EY5‘fﬂYdB'HB“'Eﬂ‘ FREX? mfw inbibiting °B‘E" smoeems gﬁ smsp'emuhd :
buffer (sassade.g., Thronbosis Res. (1979), Vol . 16, pp. 245-254). For
exanpl e, four tissue human serine proteases can be used in the

primary bioassay, free factor Xa, prothronbinase, thronbin (lla) and tissue
pl asm noden adiertingt or (tPA). The assay for tPA has been successfully

used before t orng phinBg bicaksys Db o aador&irsie e tfaﬁﬁifo‘iy effect of thB c&rh&uhawfbﬁsl ion

f the fi ol 36,
gp t 3(; 4 ' r?\@r Xnt #agtopgtg ggss?mé? gl?%mgge ic assags mv u\éll‘é orﬁsr'n ser} rr?ge)r?g Y et ing t héS

util iy cfompRendas thrrivansion o Eerfestpwemawwdrvuﬂer (see, p. ﬁhﬂbrombngs ﬁ%ﬁcmm(a
denonst r a¥k.S16, bp. 215 2535.Y Ferfexérfifle, 3ourRBsURGfumag Sérins lprdtéases dandle seda theN

citrated thpés " F&tor a%i%t:r{lﬁap%%a caj!mom%%alqé}l ang tuss':fxe ha mmE;?.'en Factibor

corrpoundsp eﬁ %O Vi
pr ot hr onikRfI¢ Thepasspijor tyk hasdiepsy sicsessfidly used|befor t?rﬁstmhﬁ@!q yndesifed side pfferys
whil e 20 in useshisition/ott tiie Gbridolytic 5RBEE (erd Se.b.5 v .CMEL kBB WI1D93) Ve, 8d)ronbin

cIott{sngg Q’ﬁr) assay. Correlation of the Klerr] in the primry
enzyne asspay with the Klerr] for free factor Xa in citrated plasm w ||
screen yethes biogssay, in domopsrfrating teatility\of the compayngs phthe inveatioadn by
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assay. In addmon. extension of the PT ln cltrated plasma can be used to measure duration of

action in subsequent pharmacodynamic studies. )

For further information on assays to demonstrate the activity of the compounds of the
invention, see R. Lottenberg et al., Methods in Enzymology {1981}, Vol. 80, pp. 341-361, and H.
Ohno et al., Thrombosis Research (1980), Vol. 19, pp. 579-588.

30 C. General Administration
Administration of the compounds of the invention, or their pharmaceutically acceptable
salts, in pure form or in an appropriate pharmaceutical composition, can be carried out via any of
the accepted modes of administration or agents for serving similar utilities. Thus, administration
can be, for example, orally, nasslly, parenterally, topically, transdermally, or rectally, in the form
35  of solid, semi-solid, tyophilizad powder, or liquid dosage forms, such as for example, tablets,



salts, in pure formor in an appropriate pharnmaceutical conposition, can be
carried out via any of the accepted nodes of adm nistration or
agents for serving simlar utilities. Thus, adm nistration can be,
for exanple, orally, nasally, parenterally, topically, transdernally, or
rectally, in the form35 of solid, sem-solid, lyophilize or
liquid éosag@’qu such as for exarrpl e,qit abl et s, Yop PehiEi Biser
suppositories, pills, soft elastic and hard gelatln capsul es, powders,

sol utions, suspensions, or aerosols, or the like, preferably in unit
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Opt i on a carr
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forma pharfiabeiiticaly abdeptatife[3810 Herddt, and optional pharmaceutical adjuvants in a carrier, such

as, for example, water, saline, agueous dextrose, glycerol, ethanol and the like, to thereby form a
solution or suspension.

35 if desired, a pharmaceutical composition of the invention may also contain minor amounts
of auxiliary substances such as watting or emuisifying agents, pH buffering agents, antioxidants,
and the like, such as, for example, citric acid, sorbitan monolaurate, triethanolamine oieate,



35 | f desired, a pharmaceutical conposition of the invention may

al so contain m nor anounts of auxiliary substances such as wetting or
enul si fying agents, pH buffering agents, anti oxidants, and the liKke,
such as, for exanple, citric acid, sorbitan nonolaurate, triethanol am ne

ol eat e, but yl at ed hydr oxyt ol uene, etc.
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Preferred Embodiments

Of the compounds of the invention as set forth above in the Summary of the Invention,
several groups of compounds are preferred.

A preferred group of compounds is that group whersin the compound is selected from

25 formula (l):
"3 2! A 22 R?
Ve
- |
Rz ]R3 RS R4
Q’

as a single stereoisomer or a mixture thereof; or a pharmaceutically acceptable salt thereof.
A praferred subgroup of this group is that subgroup of compounds wherein A is -N=;
2" and Z2 are independently -O-, -S- or -OCH,-; R' and R* are each independently hydrogen, halo,
alky! or -OR®; R? is -CINH)NH,, -CINH)N(H)S(O),R"* or -CINH}N(H)C(O)R?; R? is ursido, guanidino,
30 -OR? -C(NHINH,, -CIOIN(R?JR', -N(R®)R', {1,2)-tetrahydropyrimidiny! (optionally substituted by
alkyll, (1,2)-imidazolyl {optionally substituted by alkyl), or {1,2)-imidazolinyl {optionally substituted



as a single stereoisomer or a mxture thereof; or a pharmaceutically
accept abl e salt thereof. A preferred subgroup of this group
is that subgroup of conpounds wherein A is -N =; Z[err] and Zferr]
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aryl (optionally substituted by hal o, al kyl, hydroxy, alkoxy, aralkoxy,
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2-yl )phenoﬁ-ymow:ﬂ{(ﬂbeﬂfmpvrmmn-z W6 Sl methvlimidagdtine; and '

4- h%/ﬂr Ioxy 3-[ (42 gnfpnea&b@smiﬁu&o.svnmaiztw;bima%zm:a;m n-3-yl)-6-(3-(1-

- e

2-yl }%p/henoxgy o %“f'l‘%x'b"?%?‘?“ﬁ”ﬂy“?’"w‘srbxﬁ't%%? Pty igidazolin- Mbst
preferred corrpo%rvm%\emxwaﬁ-sllﬂwmr'd@éi iipxylesakarydiosl from the fol | owi ng:

4- hydr oXy - Zn{idréxvt218-22-BBSXRNBEAIdyFHoNtinl 1-Vil-BA B r1CrRethynimmbdawd-) | ni dazol in- 15

2-yl)ph 3, di

4- Ky?ﬂfoigoéy[ (4 ?‘?q‘ﬁ%?’?&ﬁ@%P%WF'B;#VH%&%"H’% 6‘?1) I6m(33 (1-met hyl)i m dazol i
n- 4-hydroxy-3U§(3-parbery>d/hvaraxypirolidino t -wib-$ri3-(fi-me@yljiinldezolifp-benzam di ne; and
4- hydr ggy- 3- [ (42 WEMW%Emb&aaéunamrzt@gmwh&mmha aha (3- (1- ge; lem) :jlmngazol '28
Pr epar at i ofi "EIOGH 31‘)% Q‘Eﬁ’ysrggqeﬂvyﬁﬁ"!ﬁﬁpx Bkl "&ég “matter of
conveni ence, t h&virhehaxw Jgrdidleeropyridini2ovlowfibenkemidinepar ati on of the -

conpounds of t hodt/préErrddddripBuriis roemseﬂ.bEzssstab@seiHcﬁaafo%ihel?oueivmgorrpounds of
o' "o i) NSt Epapoey ot e RN R r (1)) [err] - Riert]
where Rperr] i sZ-aldbphoxyr3, 5'dlfluorowns!ln+%ﬂ|)oxvlbensan@dlnand Rlerr] is cycl opentyl
Synthet|c: pradents W"ﬁ*”°“'°;2’°"*‘§"“"“’m"mg“‘ B o “Forml & (1),
(I>/I ), (111 I)o %Yﬁp%”" ’X’:%%f%"f'%“}" in? "a’%t“(}gﬁ"f"“’ﬁ'f‘e' ilé"ggl so understood that in
the foll omMgdrdm%Efﬁﬁg-pthnxvcemlml*@hkv'bﬁ-lii -{1-metbvilimidazolient s and/ or

variables (e.g. 2—vﬁtﬁﬁ£>]y-:ﬁad.ﬂe&6wn]dm DyokyiBerd@fibing.cd formul ae are
perm ssible only if such conbinations result In chemcally stable

conpounds. A Preparati on of Conmpounds of Fornulae (la) and (Ib)
30 20  Preparglinmnf Gompowrdsio Thenwantion 3) and (I b) are conpounds of the

i nvention, as dR§S Habnedomavauenca. the foudw.ﬁdﬂ&s&w‘maytheiarebb}endmeﬁu { On and
may be prepar e ed bl ystrated

cath X | s ayeniten e YohiBh R ugSR)b o aiipioherCl cuilS el ot A

substit ut ecN 2’ waﬂ 6’ arg| 4991 -0-, R? is -CINE)p) amwda OURPI-(GRIB Y- R'A wherk R i, a"qwno

di al kyl e lrjn aﬁzkylma maldﬁy IReee Bﬁblod&hﬁﬂ@bstﬁ&&bﬁﬁ&(:wmﬂ’ It is @Jdkv@iﬁ!‘@ HolWaVeF) that

am noc (0]

SRR % Q.XJ.: )ﬁxégggasm%m&?ﬂu préfi aﬂérkchngseunggnggg@yy{f . etg-s* o,

t he Sum‘rar )W’O ')t pad qv 4 ig qlsp understood that in the follovwng description, combinations ot
substituents and/or variables (e.g., R* and R*) on the depicted formulae are permissible only if

such combinations result in chemically stable compounds.

A, Preparation of Compounds of Formulae (la) and (Ib)

30 Compounds of formulae {la) and (Ib) are compounds of the invention, as described above
in the Summary of the Invention and may be prepared as illustrated below in Reaction Scheme 1,
whers each X is independently halo; R® is alkyi or aralkyi (optionally substituted by halo, alkyl,
aryl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, nitro, carboxy, -
alkoxycarbonyl, aminocarbonyl, monoalkylaminacarbonyl, or dialkylaminocarbonyll; and R?, R?, R,

35 R° and R® are as described above in the Summary of the invention: '
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REACTI ON SCHEME 1 continued [err]
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REACTION SCHEME 1
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The ami no acids of forrmula (B) are comrercially avail able, for exanple from

Al drich Chem cal Co., Sigma Chemical Co., or ICN Bionedicals, Inc. or
may be prepared according to met hods known to those skilled in the
art. -In addition, other am no and hydroxy acids of the 5 formula

N(H) (Rlerr])- err])(Rlerr]))[err]-Rerr],
HO(C(R[err{"P}’%@?]))[err]-R[err], and I:N_R[err])R[err] MU0 Rerr],
Rlerr], Rerr], Rerr] and Rlerr] are defined above in the Summary of
the Invention, are also comercially available, for exanple, from

Al drich Chemi cal Co., Mybridge fgacTiONSCHEMES&ntikuad, Or nay be prepared
according to nethods known to those skilled in the art, and may be
simlarly used in the above Reaction Schene in place of the conpound
of fornula (B) to produce theg orresponq'i ng 010 compounds invention where

Rlerr] is -N(Rerr])-(C(Rerr]

-O(C(Rerrp))(RetY] terr] - , and -N(R[ ¥er()e) The
conpounds of formula (A), (D), ] fmercially avail able, for
exanpl e, from Al drich HaN Co.,, or, may.de prepared according to

of fornmula (la) and (I b) are prepared by st treating a conpound of
formula (A) with a conpound of formula ( n an aprotic solvent, for
exanple, DVBO, in the 15 presence of a base, for exanple, triethylam ne, at
-20[err]Cto 50[err]C, preferably at anbient tenperature, for about
20 to 40 hours. The conpound of fornula (C) is then ’isol ated fromthe
reacti on mxture by standard téohni quges, guchgas extraction, filtration and
in vacua regovaly, 0 . S0l ve - e r.esy|dy ng conpound of
0 ndlof Wi*a (D) 20 under

formula (C) is theh treated wit [
standard el kyl ation condi tions 6r &XanpYe, Rh arr aprotic sol vent,

preferably, in acetonitrile.? in theypresenea of a base, for exanple,
ri

met hods known to those skilled wm theﬂ&?t‘l n general , the conpounds

j

sodi um hydri de, at anbi ent tenper®dt urerfor Xto 24 hours.

preferably for about 2 hours. The conpound formula (E) is then isolated
fromthe reaction m xture by standart—t'echni ques, such as extraction,
in vacuo renoval of solvent, and flash chr omat ogr aphy.

The resul ting cofscamiep astdsiadfermuia (BiRre pemmsrciallyrayeilable Sfar @ample fropy Aldsighnpl e,
?c et olni tleI) €hentical Cb., SightatGHeRktal'€d.loraON Bi§bHetiBdi& linc BV tlaecﬁre;ﬁrm&_ ﬂéitbd)f '
ornmul a S o exa : si um carbonat e,

at tomper o [ebd EoWodS GRS sftesf B <1h Rstion ornen S FACE lr5 e 37

anbi ent & enfognyle b'ﬁ'ﬁ!“”r—@ﬁ“’ﬁa'ﬁ’érﬁ%d*%@ﬁ’i(f?é”us‘ﬂ?'PM:HEW"R'%M’MH}S#@@' L

desired reagid ANareHefiddi dbovedidl the Summdly of thé vkRioR/ aré BIES BaEagtaH W ailable Jor The

compound of e{aﬂ-ﬁx&’h@m(& nch%h&nﬁgl o, q\'ﬂ%}bﬁgg?f({oqryn& IJgnnsen Co., & Cytb'e e g%eét ure by
ola [ S tron re al of

standard is 1'on techni ques, such Xt rac , Invacuo

sol vent, 10accowing tp meshede kpeyyntoghesgskilled in the art, and may be sipilarly yagsin tep appve

forml a (G RedtieiSéRMalIA flaceOdf\thdéompolid épfarlacB) odréduce thelcbresdpbriciiat ed

weh an1&quumr§aﬁndsqnpeu.nan Qherd o RN rh 26 03l et nPAERARE CTR] @
ase, for exanple, cesium car bonate, ‘at 't enperat ures’bet ween abou

20[ er r] C anermemyrds qf fammugayiiy.(Oh {F 258 () amsqoaymergially pypitable, for exampla. fromjAldrich | ne

sufficient ChenicdlChe lof mialiBe grpirse aecoriitgito @athaliDknoMnaathose skiked irtithe Bt 10

hours. The i ) {.S I " %;ggﬁg t t he

conmpound of &%;ﬁﬁg&l %uﬁgﬁfﬁéﬁnda (la‘fQR% g"gﬁé‘f& & i (;%gﬂlth{s%e re %t#éﬁoﬂ.‘]a%fur e

t hrough st afRIBHE Mot sempavpd Af termada (B) inas apeotis selyant+ fopekamplg. DMSO, inghe: o

renoval 15f preksne@bf a baxd, fdr asdinpld) ~RiestBlMGKe BHAPD°C to 50°C, preferably af Bebiemnpound of

formula (J) .4 | i r ¢ : nd

(3) cdribefhict o but %0 W adhllA ﬁ@scﬂ@,&, AR torRlif 1 iE4hRY sGhtd8 1B end

t hen anhydrous mneral aci b e solution over
a per i od of aptigP mixture by standa tachniques, such as extraction, filtration and /n vacuo removal of

solvent.
The resulting compound of formula {C) is then treated with a compound of formula {D)
20 under standard alkylation conditions, for example, in an aprotic solvent, preferably, in acetonitrile,
in the presence of a base, for example, sodium hydride, at ambient temperature for 1 to 24 hours,



20 sufficient to incorporate the acid into the solution while naintaining
the reaction tenperatures at about -78[err]C After incorporation is
conplete, the reaction vessel is sealed and the reaction m xtue is
allowed to warmto anbi ent tenperature and stirred between 12 and 24 hours,
preferably 5@53@H§Ht 16 hours, at anbient tenperature. Thepspk¥Hiihost S
renmoved in nd the resul ting -Besi due is dissolved in fresh
anhydrous al kanol, preferably ethanol, and then treated with 25 anhydr ous

anmoni a (ga er res om bet anpi erat ure_ and

100[err] C fB)Pfe'atb'V f°p§°88€% “‘i"’f orné 'Eﬁ?tp"’évﬁ‘gg?@mdﬁéf folrad Jremibs (2% Mour s.
The conpounthixeire by standagd teckyiaues, suakeps extraction; Maatoedmbvabm folventy axcilasbn

m xture by gg,a,gg{aérq Hysol ation techni ques, for exanple, In vacua renoval

of solvent and purif G 9 pe ré ormance, | i UId chr omat ogr h'y
CHPLO) . Hhe resu oy BRGNS e (0 AR PR 196 TS BRI Hge
resi due @botreated with am byuiinalersameonmoofiaccofPound(of darinpla tifidn theprdsencapf a basedice nay

be .treated mam;eacmwmaef axttae‘ptr&rumglbawt&t 8bdut ﬁﬂ.{abz@% %tJf&s tnheer .

correspondln ound of

The ConmountR ABPRTS, 1955 PReLot Srreny P GTio SermpiRtahe Sesies Teesmn b1 BRStoar
exanpl e, by thirt layen eivembtogrably GTLE). 1w gompoved af forroulal (G icthemzolbiel frotmaher oduce
the conpoung,Qfoninikdii ¥ sedriddnd iddfbtion techmé“ig' dubRBs eﬂHEﬁdﬂgmtJQ&ﬁ: o HdKent,
conmpounds of for l'a) so produced which contain an ester as %

Rerr], ") e?‘?d]ﬂ“'hf‘%ff“i“}mﬁi"@'?"r] Rlerr], Rerr], Rerr], Rerr], R[err] , or

Rl err] and R er rThe(coopetridat fmh {Ghie aniaprotigsoiveat, cm)exmmtmsmm tham Geated
hydrol yzed {gn spaamuastsa.téaat of@émbﬁhcf- J?Qorﬁﬂfar(ﬁﬁﬂ mrmn@ecaf(t caks %J;r e‘kHﬁSl&

I n addi tion, conpounds of formu g e) treated under stand

transest eri F4SLA} Gaghpnate, at tem"e"at“'es between a‘t%h 4?19 A 201 G- Rretgrably E‘cﬁ’?S'I" :ﬁf" Ciioe
formul a R ea périodl ofvkime sufGientrth complate\the desjpéd araioh,\fosakasble! ot acbuby3 haur, The
al kyl, wdr ¥ Mion RikkBoeNs ccfcfueel tts q&m.en@mnaamm A Jb&mpeend JFR5RRaKY! i8R O

nitro, carbox % r K‘P am nocar
monoal kyl antSHBRA BT reagton étuwﬁa’ it teshw*awe@ as extraction, in
conpounds ovacui eemoneiaxi soleent.indflesiRfreemdtographgpt i onal | y substituted aryl. 5

C‘é(”ﬁa;' &??‘D of f O:mégd;ée rfpbihd M@rﬂﬁlamﬁ; 8ikdolvel th an%@@ﬁr&r\ug[saﬁ{gﬁall ;ﬁ&ferablv ethartol and
~ conpounds | m*%&q?ﬁﬂ ﬁ‘@‘s "é%f"fﬁ]‘étf"cb éssaé’f’?‘b@d"%\fﬂﬂ‘t}@ o)l a@%ﬁi%%

fornul a2¢ J) sufftcvent to incorporate thd srichitith the evlytiopovhile matitainiig the rasttion t@rhwa)-atudae eei N

Rlerr], Rl egdoln 7BE@r Rlter .%&J&Jmﬂwplm, Bteera&&.on Oéss&?[.se;esnlad mh&&t{l
(together with t Itro

8 280 Oy ePfvecs BlaEet i BPE BB emaayy prct i Brcpper 12 %&%&gﬁf iy
al kyl , opt i ematetably ferdboti G ihaws, at ginbient teypreratural The saiMept is remoayed @arvabdoydnd theny

be haaslunmtgyrzﬁ&heu@ d&om l.fdfrsshcaamhrsds @iREndi qmnsrsm bfhaid) dn8 HRARGLIAE with
conmpoun of .the inve

o] 28 ofpydious shapars (a5 Hefherepire Form et st pee R e 198
cont ai ns a a@py) @Helypubs pours, preferably for about 2 hpuesd Jhe compoupd nilormdrs(la) fis thew mul a
(1a) wher ei @oiRbs frbin théleBEtich. mnEiIuerdy] s:a.BL.etJo]aer{eemrt. ues I?L.eerxs&m.e rm P& rémévad

ARV opt i SRty BBty oA et M R erasae AR e ar al ky!

may be ani dat ed Altemeatively.dnsiendcef aneptingttheyresultingdpaidus aboveowithoanhydrens ammonia
corres pmldl @gsamammd§ réfdué Malibb &redtbd itk 86rBpduné bf the f6RnBla 'NH,0RY 18 bffbrd the

Rlerr], er L. with the
ni trogen at% °sp ‘Pa"l'*‘p""""gi%ﬂ% q&r’%ﬁ[%r'? (6"9‘?@ "ggb\her e Rerr] and
Rlerr] are i ndepEt?(P@ﬁPPW‘d of formula{la Pé@@mvdfaWWI undemmd@nmmpssfemmex ed
aryl or d0pt #r@dfiﬁ&ﬂt)(mﬁﬂbﬁiidnb Wil 36id lstich as HCI, to produce the compobifd S¥G8intA aolibb
conpounds of , for

contains a APE n%’r' 'B%Ehisz%’ep' A c°'BR£°"P%JdﬂC' %“&H%?a?"%‘t’f&?”@% 8‘?‘"]1?'? 9 ﬁ*ER%' '
pr oduce38 heR'e 8. RESPoRURMR'? @r’wgpbdner tand R (togethprowigh tha nitfoggn atbrot subRjtent jpre
Rlerr], R efiydlolyzEd & dompotridsRheticohtain@id SdridspoRBingBlidEubgtitdsrit, Whi ch can be
treated with t heln addition, compounds of formuta (lal may be treated under standard transesterification



appropriate al kylating agents or acylating agents to afford the

correspondi ng conpounds of formula (la) where R err], Rerr],
Rlerr], Rerr], or Rerr] contains -N(R[err])Rerr] or -N(Rerr])C(ORferr]
where each R err] and R err] is i ndependent |y hydrogen, al kyl,
optionally substituted aryl or optionally substituted aral%rgg@‘%
Conmpounds oWOWMAMa (1 a) may be-furthezs-treated with the @ P8t e acid
hal i de, preferably acid chloride, or W|th the appropriate acid
anhydride or an eg’lval ent, to yield npounds of the invention

wher ei n FgeBdifigns; v ﬂ?WRI(W'QKQ’R[‘%F’H" viese B 'RF@P {optianallysulstisutas by Balgey | |
opt i onal |akys thiparoky, aikegly, aFaydox ranfijal, uﬁmﬁbﬁaipio.au&ﬁmk\tmﬁnaa nitFod bdrbxy,

Al ter nat 'amk m%gapgu.nd&ﬁ&m %m-;lkgnlammcar?on@ Ieﬁ]@é J.kucsmgxy;,t}? p%gsget ed with |

car banoyl ori1 des or elr equlvalents oun t he
i nvent i orFofimaynss _f theripvention ‘M(‘WNEH?WVG’!P%‘M“]"’ #ere Rlerr] is described
abovesi n t he Sompeunts@i formula {1a) ivhdreih RY 8 RCINEITNH, or -cmmmmoa' are produced from

g{);ggggglszxg}yr{ﬁs&m%m &hﬁgﬁmﬁ &H@} gﬁ% aQﬁ]ai Hescaazo \‘I:’\eaft\%e]d ng.wo%‘de?fr] .

descri bedomlg i Surmary of the invention) in a polar sol vent, such
as net hyl ene ahedditibd, cerhpchits @FbrriuR(RE Wabreih R, IR0, RS RYRE, RYBGPRURAS RO t he

A or nat | Gipiper WAELS b eb bord cotipbl ) ROIRrr b EOIOR arqup jwherp goct
appr & i é‘l’\é is ‘"“"Pef‘m aliyty °'§EB§V|°PE%'§E°WM/ Petipnglly ribsityted aralisy)) mpy be
sol vent, lﬂﬂ&iﬁétﬁhﬁdﬁr HEdid YorIne b répafbeorrddponding tdfdpounds of the invention where

t enper at Uti€pa a?pkﬂa §r ‘Dar?d4R'hﬂo$e 3,9,, ftheernatr?% for )%9 ams a 2C(Q)%lll-lrgrimp .

afford corrt)ounds
- - C( NH) N( H) C( O)'nesigivigne ppmpounds of formula (Ia) whprﬁmm t R ﬁ F\‘,fR't enpo SapdiB'® of
- fornul a (dBhtaitisa ekmeadgfosmhairb R {s@eldragen, BIRyI AdPriORRIY a@Bseﬁlkedtsyyt BPoptionalty

subsi faut e &-z&‘r% 8{ r!n?f&'e gma&g%me £&§ W&%ot?gondqgn% a,ég.m b\%“ such

conpounds 0 no
descri be&%ﬁﬂ?@d‘Pmc?W“R@%%‘tfPW'%m°ﬂ RRE, RS, R, or RY and B |“1°9Q$he'
conpoundswig tﬁeeitmgbﬁa(o&) ciithifdia cmomsm'wldxptwms dn@ R dre/ddépedidenrty Or am no

groups ”BrYyan§ ‘&g % :MaﬁJ‘sJuEkﬁaépﬁé,?Q{ﬂg%mti&i{ﬁgﬁﬂ ted 3fal e@l trogen-protecting

group prior I'red to provide the
free hydroxy df aﬁ‘fﬁ'?‘fb cefreaypds of formulafp) whera R, R‘rﬁe of BY sastaineg nitreeorr ¢
pr epazcat | masbarRdudds ainfidr dtanadre ciridtiohshetpréduce. tigltoflespbitirgScoirdburids of he -

Dr AC 1 C& oyl HARI Y, A6 e A0S one b LARG G Swilerl e Fabild Wt ehe®

scope of the i1 nventlo
PREPARAT| &gRropriate alkylating agents or acylating agents to afford the correspondmwmn@sofof
formul a (B}mula (la) where R', R, RA. R®, or #k cotainb iNIR®)RI? or LN(R®)C(OJR'® where each R® and R"’ is

- 1- b I I

ot hangy —(SHemeRebR) ARFERN MY, datioff Hustullary oo "% siipdadeibe 12

m nut®s. The f%ompeuggdscot formula ‘?éE‘P‘éH° {rirher ‘E’?@M‘W ?R!’"%FE'P‘F g "‘a'!""anbl ent

t enper at ugreferablytagid chibriid) WF Svith Rige sfiprdptiste asid 8nhydride or @0 BQUivBleng r@ glieildn vacuo t o

afford 3. QholidBYeNd Hbdhio iuhdraif iR RXLAMHIMARLD RS whEe MO SHGHRBE bR

optionally substituted aryl or optionally substituted aralkyl. Alternatively, compounds of formula

{la) may further be treated with carbamoyl chlorides or their equivalents to yield compounds of
30 the invention where R? is -C{NH)N{H)C(O)OR" where R'? is described above in the Summary of
the Invention. .

Alternatively, compounds of formula (la) may be further treated with compounds of the
formula R'%-S(0),-imidazole {where R'? is described in the Summary of the invention) in a polar
solvent, such as methylene choride, at ambient temperature to afford compounds of the invention

35  where R? is -C{NHIN(H}S(O),R"2.

Alternatively, compounds of formula (la) may be further treated with an appropriately

N-R3-substituted phenylcarbamate in a polar solvent, preferably methylene chloride, at ambient



hydrochloric acid salt, as a white solid: NWR (CDCl[err]) 9.0 (br s, 3),

2.4-1.8 (m 8), 1.4 (t, 3) ppm B. In a simlar manner, the
foll owi ng esters are nade: 20 1 - et hoxycarbonyl - 2- am nocycl opent ane:

1 - et hoxycarbonyl - 2- am nocycl ohexane: 1
-ethoxycarbo&ﬁjéﬁgﬂjnocyclohexane; 1 PCT/EPY7/04961

- et hoxycar bo 1 nocycl ohexane: -27-

3- et hoxycar bonyl net hyl - 2- oxopi per azi ne; 25 1,1

- di et hoxycar bonyl - 4- am nocycl ohexane;

1, 3- di et hox\pEaFBHFRy québ%%'ec%ﬁd%%ewaﬁ@bw for about)12 hourse 30 afford eamAounds of the
2 di hydr oxipcentibrotiéra R is -C(NH)N(HﬂC(ON(Ih)ﬂXyCaI’ bonyl - 3- hydr oxycycl obut ane;

- et hoxycar bonr]xl d‘f" J}yﬁ g}ﬁé&%ﬁs 9

1 2- dlethoxycarbon cI3
- et hoxycer bﬂq&py}m@:ﬁmmg epqyﬁg;(@ﬁ @ummarv of the invention, such compounds do not require
- et hoxy aar bms gikyidtidhyibcaxy 6fySte D casasagaribed above in the Reaction Scheme 1.

3-ethoxycarb Onyl 8 F&l ﬁch &W\&O& 10\ Ia {B) which contain additional reactive hydroxy or amino

FB) ar§ glreadv subftltuted on the amino radicai by R®

3- et hoxycar bonyl 0|so ul no

- 28- g °'@5é‘ﬂﬁ7c99;¥@a?°ﬂ aYithy thszammfévesp‘zorzmmrmerpteam group prior to Step 1

7- et hoxy car dnanrtidr deprtatitddCas Wesited 1& prblide Fed @ hydroxy or amino groups.

2- et hoxycar bonyl - 3- am nonor bor nans; - 3- et hoxycar bonyl azetidine; 5
4- et hoxycar bonyl t hi azol i di ne; 2- ethoxycarbonylpyrrollne
2-ethoxycarbony|pyrro|idine 2- ethbkybhrbonyl - hydr oxypyrrol i di ne;

4- et hoxycar bonyl -5, 5-di net hyl t hi azol i di ne; 10
- et hax y‘&f"r b Onyl ﬁg%ﬂo%? %L-ﬁﬁt.r ﬁgﬁp&bns and examples are provided as a guide to assist in the

2- et hoxycar bonyl orna
1, 3-di et hoxg;gqqcbgﬁsrp ergatpﬁnnMQ m;mtgmgd as a limitation on the scope of the invention.
4- et hoxycar bonyl - 4- am noqui nucl i di ne: 1 -benzyl oxycarbonyl - 1
, 2-di hydr oxycycl ohexa-3, 5-diene; 1 5Rﬂuhkﬂou1
-benzyloxycarbonyl 1- hydr oxycycl ohexane;
9- met hoxycar bonyl - 9- hydr oxyf | uor erf@mpounds of formula (B)
9- met hoxycar bonya.- 2- ghéohutioh ot 0-a®in;1-cyctopentahecaix{IR>a¢ AL G Y 6 Trimol) in absolute

, 3, 4, 5-feet rftn%@r &634:9.3{9\158@8’8@&‘:% -78°C and chs .:|m§¥,ﬁf%ﬁ ?en,Y.luterr T sk wes

-hydroxycyc ropan t hoxy car dr oxycyc
1 -nmet ho Xyogpgg Wﬁfepwmng Wt @p@ﬁptaqq@perature After 22 hours the mlxture was

concentrated /n vacuo to afford 3.0 g (100% vield) of 1-ethoxycarbonyl-1-aminocyclopentane,
hydrochloric acid salt, as a white solid: NMR (CDCL,} 9.0 {br s, 3}, 2.4-1.8 (m, 8}, 1.4 (t, 3) ppm.
B. in a similar manner, the following esters are made:
20 1-ethaxycarbonyl-2-aminocyclopentane;
1-ethoxycarbonyi-2-aminocyclohexane;
1-ethoxycarbonyl-3-aminocyclohexane;
1-ethoxycarbonyl-4-aminocyclohexane;
3-ethoxycarbonyimethyl-2-oxopiperazine;
25 1,1-diethoxycarbonyl-4-aminocyclohexane;
1,3-diethoxycarbonyl-4-aminocyclohexane;
1-ethoxycarbonyi-1,2-dihydroxycyclobutane;
1-ethoxycarbonyl-3-hydroxycyclobutane;
1-ethoxycarbonyl-2-hydroxycyclopentane;
30 1,2-diethoxycarbonyi-4-hydroxycyclopentane;
1-ethoxycarbonyi-2-hydroxycyclohexane;
1-ethoxycarbonyl-4-hydroxycyclohexane;
3-athoxycarbonyldihydroisoquincline;
3-ethoxycarbonyitetrahydroisoquinoline;



1 -net hoxycar bonyl -1 - hydroxycycl obut ane; 1

- met hoxycer bonyl - 3- hydr oxybi cycl ot 3. 2. 1 | oct ane: 1
- met hoxycar bonyl - 3- hydr oxybi cycl o(2.2. 1 ) heptane; 25 1
- met hoxycar bonyl - 4- hydr oxybi cycl o[ 2. 2. 1 ] hept ane; 1

- met hoxycar bonyl - 3- hydr oxyadamant ane; 1
, 3-di met hoxVE‘z?x%ml -2, 2-di net hyl - 4- hydr%y- 6- oxocycl ohex FETERE104961 1
- met hoxycar bonyl - 3- hydr oxynet hyl bi cycl o[ Z°2. 2] oct ane;
1- met hoxycar bonyl - 4- hydr oxybi cycl o[ 2. 2. 2] oct ane; and 30 1
- met hoxy c arebargxyeatboigt- hydabidydigig 2 opheptanet henyl cycl ohexyl .
PREPARATI OY_ 9 azahi ] Conmpounds of fornula
(0 F-denoxycarony S RROSYSRIZZ PR 1 1o ani no- 1
- eyel opent ZrfslexverskenYi3-aminpRashasaRror i ¢ aci d sal t 41.0 g, 5.2 mmol),
as prepar e®d-dthaxyearbdriyladatigineni trile (50 nL) was cooled to -15[err]C and 35
pent af | gor Woll Sr7.m. 0.87 g, 5.2 nmmol) and triethylamne (3.6 nL,
2.6 g, 56 %H"%monwhﬁ%rzilé%dded. The resultant m xture was allowed to warm
slowly to ZrShasyearbenylpyrelipgr e and
- 29- 2-etfRidxytdrbshyipffrélidine;3 days, the m xture was poured into 100 niL of
50% brine i 1, . ethyl acetate. The aqueous | ayer was
separ at ed azge%?{r%@gﬁ ] ’ﬁb%’%&?'ﬂ‘é_r 100 nL of ethyl acetate. The
conbi ned ordpihpcaskeyhe byliimathigzlidige:over MgSO err], filtered, and
concenttipat eeethdkycarbonyl-V-a@indcyclepbdmtd 1.3 g (82% yiel d) of
4-N- (1-et hgxygcarbonvl cy - -yl)amno- 5 -
2,3,5, 6-tet%(é§§_x ?)arrg%"yir:%(éipﬁg'?&%m%%ﬁbound of formula (C), as a crystalline
sol i d: NWVR Y&diethpeycaibpnyl-1@mingeyclobutane;s 1) 4.2 (g, 2), 2.5-1.7 (m 8), 1.3
(t, 3) ppma-ethoxycarbonyl-4-aminBquinuctidided a sim |l ar nmanner, the following
conpound of,_ : Iggg : 2 Brioras -
4-N- (2- et Hoé?%ar %ﬁmﬁ\?@f I di ﬁYcI‘Elglqaf‘%ﬁisn%enf: 3,5,6-tetrafl uoropyridi ne.
C. 1Bn d-tanpyiexypar trhydrxyeyolohpXas8i ng conpounds of formula (C) are
made: 10  9-methoxydarBoiBydrbxmoyresey Cl opent - 1
Y1) am no- 2 38, Kok 8Lt Ab HBRARYEAeS! n°:

cl ohex-

4- N- ( 2- et hoxycarbon ){ -yl )am no-2, 3,5, 6-tetrafl uorbpyri di né;

4-N- ( 3- et hoxPenrrrsHPeRyr (Sghisetrehvdioxyayplohexape:3 5 6-tetraf | uor opyri di ne;
4-N- ( 4- et haoxyethoyeapboy-chedrexycicleprbpendri Nno- 2, 3, 5, 6-t et raf | uor opyri di ne;
4-N- (4,4 dige ] - =yl )am no- 2, 3, 5, . :
6-tet ra21§)I uof%%%%?’%gm‘{g%’gﬁ{a%%&?%?ﬁi et hoxycar bonyl cycl ohex- 1 _

-yl ) ani no- 2 ethaxygabeay-Aihydrarysysienentane:;

4- N- (1- et howayethvbeapboy-aihgdrooycldbutank) ani no- 2, 3,5 , 6-tetrafl uor opyri di ne;
4- N- (2- et hox B ROSRRLR 1.09:-2. 3,5, 6-tetrafl uoropyridi ne; -
4-N-(3-et h%éﬁg@? oﬁ%}’%?%gnanb%"é{’%gqﬁggﬁ%é 5,6-tetrafl uoropyridine;

4- N- (1, 3- di ePehRpcaPpoiphydrerdisyeio-2.- Phepiareno- 2, 3, 5, 6-t et raf | uor opyri di ne;
20 25  1.methoxycarbonyl-4-hydroxybicyclo[2.2.1]heptane; )

4- (2- et hoXYCALMRORELbERYLaRGab s EhaaLt - | - Y1 ) oxy-2, 3,5, 6-tetrafl uoropyridin

e; 4- ( 3- et hoxycar bo ycl o -1 -yl)oxy-2,3.5, 6-tetrafl uoropyridine;

4-(2-et hoxy‘c%FW%‘ifgf%ﬂ%&\T’mW%%@’% XRCYRIohEY-B-8P% or opyr i di ne:
1-methoxycarbonyl-3-hydroxymethyibicyclo[2.2.2]actane;
1-methoxycarbonyl-4-hydroxybicyclo[2.2.2Joctans; and

30 1-methoxycarbonyl-1-methyl-2-hydroxy-2-ethenylcyclohexyl.

PREPARATION 2
Compounds of formula (C)
A. A solution of ethyl 1-amino-1-cyclopentanecarboxylate, hydrochloric acid sait
{1.0 g, 5.2 mmol), as prepared above, in acetonitrile {60 mL} was cooled to -15°C and
35 pentafluoropyridine {0.67 mL, 0.87 g, 5.2 mmol) and triathylamine (3.6 mL, 2.6 g, 26 mmol)
were added. The resultant mixture was aliowed to warm slowly to ambient temperature and



, 4- di et hoxycar bonyl cycl opent-1 -yl loxy-2,3,5,6-tetrafl uoropyridine;
- et hoxycar bonyl cycl ohex-1 -yl)oxy-2, 3,5, 6 tetrafl uoropyridine; 25
- et hoxycar bonyl cycl ohex-1-yl ) oxy-2, 3,5, 6-tetrafl uoropyndi ne;
- et hoxycar bonyl cycl ohex-1-yl ) oxy-2, 3,5, 6-tetrafl uoropyndi ne;
et hoxyc etrahydr0|squ|noI|n 3-yl)-2,3,5 6-tetr {idine;
ethoxycgﬁggﬁfk 2-azabi cycl o[ 2. 2. 1] hepds- 2- yI) 2,3,5, 6- t§%¢ I@§$opyridi
4- (7- et hoxycar bonyl - 2-azabi cyclo[2.2.1
ept-2-y|)-2,3,5,6-tetraf|uoropyridlne; 30
- ( 3- et hoxy ctifresb nfites Acdays)ithe mixture yvag poure) igtor 0l 1R prjne| i wmater and 100 mL of
- (4- et hoxy Geiyb adeyded. hwws&ubwsﬁay%r Wh sa%a.&e'é afd Bmaea,ﬁ I\muasw ﬂborm of ethyl
-(2- ethoxycarbon%% ridi
- (
- (
- (

NN AN AN AN N
CD l\) -h -b NOJ

> @

- t
>~ et hoxy CAPERnyIMBPPBP LA drpees warecitad bl Mg, Hibfecr i nconrated i
2- et hoxy carusonpFtotsch3 g1(82% vieid) of 4-¢v(-ethoyycpebpnyicysiogentdtwlamingor opyr i di ne;

B 2,3,5.6- tetrafluompvridine. a compound of formula (C), as a crystalline solid: NMR (CDCl,} 4.8 (br

4ethoxyca iazolidin-3-yl)- 2356tetraf|uoropyr|d
e; EPQ‘%’{?O &? X’J’%e‘ﬁ%?lpﬁxycycl ohexa- 3, 5- di en- 1-yl ) oxy- 2, 3,

, é tetraf | uor opy i di tea s:mllar manner, the following compound of formuia (C} was made:
3(() 1- et hoxx«:g«i(:&e«,bmﬁébemaw%m{ -1-9efniro-2, 35, SretrBiidoRdpy a2 PY I | di ne;
- arnon
net hyl - 2- et henyIJcCycI BRMAVTS y"‘ij%‘"’“"S‘géW‘B?'f"&f PLIBFBYR ! aredeade: -
(2- metTRox ylett(2yethyrveybbryinysiodentH ybanying 2.3, %6-getieBuarerdyridios:opyr i di ne; -
(
(

! -b-U'I:: bghhbbh“: -b-h-h-b-b-h

met hOXWﬂ-ﬁﬁ@tﬂHﬁyﬁ:&rﬁ&Eﬁc@h&mﬂ%Nﬂn@ 233.8,60ek @ubRbyridMeoPYr i di ne;

4m(3§_h0)r(% ﬂ ((igtgé)fysgrﬁwyllcg Iahexul(?\;uea'\trr]'lm% fg.g %XtXtra%fuor’opyndl Letrafluor opyrll di ne;

9-

9-
, - benzyl oxyeAt4-ethesycarbyiyjaysiphaX- 13ylBmiot 23, b Sitevafiuorpyridiiene ;

1- et hﬁxwiﬁf(b%héhﬁw&a%m@ycﬂeh%l -1-908miro-B 33, BretBfidcRdyHARRPY T | dhne
I et o A steseEpBRbeenoy | Wi s ds a0y | i ne.
3- met hox et bethgrvioarbgnviayfigerop-1jvhanind-2,3} 5, &rsepraflu@oyridging:et r af | uor opyri di ne;
4-meth 4-N-{2-eth0)|<yt¢):arbonvlnorb£m2an—Z—vl)ammo -2,3,5, 6-tetrafluoropyndln?. trafl di

met hoxyy icyclo[2. 2. - 1- etrafl uoropyri di ne;
3- net hoxycat‘zg?)tﬁy’fyﬁf'gé't‘y}'}?b"?“%}vg8?““3 ZSA % g)f%} "%“%’b@’"g et rafl uoropyri di ne;
1- met hox el h3diethozydaehenyievsioputytyilamine-2,3.516-tg3gflupropymiin®; t et r af | uor opyri di

0

4-
4-
4-
5
5
4-
4-
4-
4-
1
4-
4-
4-
ne;
4

(
(1
(
(
(
(
(
(

f? 4-(2-ett)hoxvcarbonyl-2 ~-benzyloxyc jclobut- =ylloxy-2,3,5 S-tetraﬂuoropyndme, ¢ .I di
3- et OXy&(%—ett?onzcabbon%cye?ibut- -y %pé SJS-tXtrgﬂuor\épyri’dmb -tetrafluor opyr I di ne

4- (4- met hoxyc@retharydamanyloyaidrantl -vilobe- 813, 5. 6-yatiativaronyriging | 6-t et r af | uor opyri dr ne

and 15  4e@B%-aBhOBsaBaivieBypent fiyBeNy-2,9,5,8)tbtralbrogyridind;

6-tetrafl uor yri di n
PREPARATI ON g@ hoxvcaef\oonylcyclohexd -ylloxy-2,3,5,6-tetrafluoropyridine;

formul a Z@E) 4-{4-ethoxycarbonyicyciohex-1-yifexy=2, 3.8|5tetrafiyotepyridine;
4-N-(1-et howwm%éll'ﬁﬁ‘ﬁlbmid%&V)m%traﬂuoropyr&;ra 56-tetrafl uoropyridine

(1.3 g, 4.2 jmp| c hydride 20
(0.8 g. 20 n{;@o etgoé‘k‘g} % gﬁeg;r;é%r&éo%ﬁ{'% :mp ?%% ggﬁg{%?g&'%n evol ution
ceased, | odd‘r@t%&‘afwn‘/ -2-32gbigyriaid. 2. 1iheph2-y)-2,3, G'Fﬁﬁﬁf"}"%d'aﬂded and the
resul tant max7.stisoxyéasbdhil-2-izabicyado{ 2 2110HePt-2-vi)-2,3,5,6-tetrafluoropyridine;

30  4-(3-ethoxycarbonylazetidin-1-yl)-2,3,5,6-tetrafluoropyridine;
4-{4-ethoxycarbonyithiazolidin-3-yl)-2,3,5,6-tetratluoropyridine;
4-(2-ethoxycarbonylpyrrolin-1-yi}-2, 3,86, 6-tetrafluoropyridine;

Conmpounds of

4-{2-ethoxycarbonyipyrroiidin-1-yl)-2,3,5,6-tetrafluoropyridine;
4-(2-ethoxycarbonyl-4-benzyloxypyrrolidin-1-yl)-2,3,5,8-tetrafluoropyridine;

| 35 4-(4-ethoxycarbonyl-8,5-dimethyithiazolidin-3-yl)-2,3,5,6-tetrafluoropyridine;
4-{2-methoxycarbonyl-2-benzyloxycyclohexa-3,5-dien-1-ylloxy-2,3,5.6-tetrafluoropyridine;
4-{1-methoxycarbonyicyciohex-1-yl)oxy-2,3,5, 6-tetrafluoropyridine;



tenperature for 1 hour. The m xture was then poured into 100 nL of 50%

bri ne/ water and 100 nmL of ethyl acetate. The aqueous | ayer was
separated and extracted wi th another 100 ni of ethyl acetate. The
combi ned organic extracts were dried over MySQ err], filtered, and 25
concentr at Qg éghapsacuo to afford a Iight orange oil. PurifPCHEPIMESY f| ash
chromat ography on silica gel affgarded 0.89 g (65%yield) of

4- (N-met hyl - N- ('1- et hoxycar bonyl cycl opént - 1- yl ) ami no) -

2,3,5,6-tetrafl uoropyridine, a conmpound of formula (E), as a clear,

col or | egslinetheixgcarddniA- 1(-GERGYIE 2ethdnyicyciohex-24)axy-2) 3,58 tetrdfludrdpsiding; , 2. 3-1. 7 (m

8), 1. 34(¢§-me%)0x%nvlc lohex-1-yllox J -2y, g 6- teirgl‘lu@roﬁ#rmdear manner, the follow ng

Z??RI? lr:1r3]gﬁ?'l’“‘ﬁ‘-?"f%"ﬁ&é&%&'?%gpﬁ%éﬁ?@r}é‘mﬂ“i’%\f“ﬂﬁ% no)-2,3,5, 6-tetraf | uoropyr .

i di ne; 4-{9-methoxycarbonyl-2-chiorofiuoren-9-yljoxy-2,3,5,6-tetrafluoropyridine;;

4- ( Ns el ok oo & LB G HIRBE Y- As 128 B AndroBin ik St T &7 | uor opyr i d

I4n(el\l- me iy imerhoxveaghonyigyrioprapstiyioxy 2 3ghEatretivqronyridings) - 2, 3, 5, 6-t et r af | uor opyri

di ne; 4-(1-methoxycarbonylcyclohept-1-yiloxy-2,3,5,6-tetrafluoropyridine;

4 ( N el b foaRioR AR RON Yok 3% BXerbnddra HHbAG) - 2. 3. S, 6-tetrafl uoropyri
4- (N— mefH§merpopycarRonyiRicYRIRIS 2 assisiexycd. A Ertetrafiypropyriding) - 2, 3, 5, 6-t et raf | uoro

pyr Qi ng:4-athoxycarbonylbicyciol2.2.2]oct- 1-yhoxy-2,3,5,6-tetrafluoropyridine;
4- (N— et ny‘g itHoRydhrOn bR S 3T AN A& ngé_tem}(flu})%pmm e; -2,3,5,6-tetrafl uorop

Zr I( N- et ﬁ)}? “TRERCX VSRR AN BNy PYCiPRI G Y IRsY-2-3/% . §-davtafivdromyriging, 6-t et r af | uor opyr |

di ne:  4-(3-methaxycarbonyibicyclo(2.2.1}hept-1-yl)oxy-2,3,5,6-tetrafluoropyridine;

4- (N et Bk a&r{ozyamw,e&ﬁéi@awlm{ PO, 28 ¥ ATLOG yridina: s L e r af

I uor
ﬁ)}g %"PBY%WB%M’Bth%Fﬁ’bﬁ&ﬁ‘-"?f’y?"yw@ﬁb) -2,3,5,6-tetrafl uoropyrid
[ ne and 4- (N-et hyl -N- (1, 3-di et hoxycar bonyl cycl obut - 1
-yl)yam no) -2, 3,5, 6-tetrafl uor opyr peh
PREPARATI ON 4 5 bhEpRRaTIoN 3 Conpounds of
fornula (G A Comppundsof tormuis {Elof
4- (N- et hyl - A ( 1- 'Erthsodyummbd-ﬁgfhegmdxmyl&yc)dp)mm-ﬁnhno-
2,3, 5, 621%, 5405 BRHaind (19 of A2Hingh in odlorfR «lo ﬁéﬁﬁﬂﬁédé Foidige ) VRS

add X cyano eno )

car nafo g1° m5’°F §o§s %?ﬁ?fsjé'/’ eral oil). é’s‘!ﬂ’t‘&?l‘f""mcﬂﬁsﬁe"’mﬂym rred at

60[ er r] (9-82mL,10.22 8. 5.Tivamoii wosiadded\ersd this essuleano mixtlré Gras Btitealk arBlentt ENPET at ur e
and poUteathetatiir® fot Qholll: fife d‘@&ﬂw@s’\ﬂe#%rﬂmx fy o&‘{lhdf se%oeﬁ.%ﬁm The aqueous

| ayer ar at e nd ex¥ ract ed

se
acetate wq'ﬁ‘éWEBWH'i ‘{‘)Pgﬁ‘eo rﬁﬁr?f‘ﬁ"’“s ayer VE&SF%P&T%" Pk axtragtech with @pather 4 OR/F'&q ueous
KOH sol ot #tbrl a¢@@. (Thy sormbinedeorganiB(pxtragts welrei dzied owse MgSO,, filtedSinkier 1 ]

filger edonc&&ﬁzmn@sévartataﬂdalamgnmafaﬁ ﬁurfffa&&n%yxﬁbl 8-)%:94:%%{5&3 (ﬂat i on by
f4| gZEZyPeI afforé {? gE%py% o? ﬁh-magh lﬂﬂ-et%ng%;rbonylcvclope -vllammo)- of

( N- met hyd3.p-tetralivoropyidine cospmpoynd of fermulaEly by anirarpgoidiiess Kauidt NfMRyopeopyri di n- 2

-yl )oxy];hqa,zgngtzr(gl §.17(m, ,cpmao p‘q, f formula (G, as a cl ear,
col orl ess oi

2) 3.1 (s, é,) 2|ng gr[n sg, the ?ﬁ%wnm cér%oubtéﬂﬂf formul(a {E) are made 2 _(q In a
si n#P ar ﬁmﬂnw-ﬂﬂ&etwmcpmwc@mwnmw-z 35 BetbwatiuGippyrtinenrade:

g ge?zyiﬂﬁl-)haaw[ ﬁ42—b&h62vcmbﬁ\ﬂ8w&ﬁﬁbnﬂ)éhﬂw 5als, @l&d&aﬂdoroaof idiRgN No- 3,
ri

In a si m‘}ldg': r%xr{r(n ?ﬂ“’f‘ﬁgm? evEIhe!- éﬁ'ﬁﬂ%’gﬁél @?&ﬁg@':'th{nvad*ma) are made:
4- benzy féAgnethy} ﬂﬂ*Wm&hWebh%hwﬂmi-Wﬁﬁraﬂuoropyndme
-yl)am mn%ﬁyﬁmhi,kHWxWEmohox-v-w)amino)-z,s.s.e-tetraﬂuoropvridine:
35  4-(N-ethyl-N-{2,4-diethoxycarbonylcyciohex-1-yl}amino)-2,3,5,6-tetrafluoropyridine;
4.({N-athyl-N-{1 -ethoxycarbonvlcvcloprop-l-y!)ammo)-Z.3,5.6-tetraﬂuoropvridina:

- C



2-yl ) oxy] benzonitrile;

4- benzyl oxy-3-[ (4- N-( 2- et hoxycar bonyl cycl ohex-1-yl)am no-3,5, 6-trifl uoropyr
i din- 25 2-yl)oxy] benzonitrile:

4-benzyl oxy- 3-[ (4- N-(3 et hoxycar bonyl cycl ohex- 1-yl)am no-3,5, 6-trifl uoropyr
I di n- yl ) oxy] benzonitrile: PCT/EP97/04961

4- benzyl oxy-@f’i’%oﬁ-m et hoxycar bonyl cyghohex- 1-yl )am no-3,5, -trifl uoropyri
di n- 2-yl)oxyl benzonitrile: 30

4-benzyl oxy-3-[ (4 &4 4- di et hoxycar bonyl cycl ohex-1-yl )am no-3,5,6-trifl uor
opyri di n- 4-(N-ethvl-N-(2-et oxycarb V}W]"!?Eﬁz\@ﬁwﬂfi 2. g,s 8-tetrafluoropyridine;

4- benzyl| oxyn-3thly(-AiNethdxyeatomirdbeboyaa20Maninely L, B Gleetetrdfiuptopaddinedanty 5, 6-tri f | uor
opyridin i tetrafl dine.

4- benzyl oQ;}N?hf"(%”l\E("ethoa ox%’ggg']og’ﬁg ﬁ%ﬁ'{&) gr? GtTSaa‘ﬁgr%%’f%m% 6-trifluoropy
ridin- 35 2-yl ) oxy] benzonitrile;

4- benzyl oxy- 3-[ (4- N- ( 2- et hoxycar bonprEPARATIONaN- 2- yI )am no-3,5, 6-trifl uoropy

ridin- mioi nitrile:
4- benzyl oxy- 3- L(4 (3-et hoxycar%o nor‘ﬁﬁ#gﬁqg)o )am no- 3,5, 6-trifl uoropy
ridin- To ng,lpt)oa)g}]d-dgw ~fi{ 1 -ptboxycarbony cyclopent- -yl)ammo)—

4- benzyl 02)8;636-kdtrfdorbpyriding k8% §X3.6 inksl Y béutsritalle U0 milykdsdide- 3, 5, 6-tri fl uor

opyri din.

4p%enzyl o>2<3? §?fy1°( %5 (; yarep R%’)? Wg)aé%a/o R@QE BM Hs'?)'g‘ °3 rb(? fmﬁ u1t 293 Is)mmg/’ Thg 6-trif
| uor opyr i fEsytant mixture was stlrred a 69]’(5 9]"5&anth9 \gas then cooled to ambient

4- ben1y| Oempérakiird afBpirdtitntg CIDORALNGF viziterl 288 100 il BF prBiacdate, Grhb ahdebua@pyri di n

-2-y! NXVU@?@ B dofextracted wilh grf'ogfa}(ﬁ&ﬂ%f ki degrafal "RE ERERRIbroaRRS! OPONT - 1

-yl ) ox uoropyr1di n- enzo
4- benzyl owrastS[vem washpd ity hmaneeeusdfﬁ‘yy w%ﬁeﬁml—uws 020 ). 3ried ever f | uor opy
ridin- MgSQ,, filtered, and cwhdeitdtbdd MNEEI folaffod; a yellow oil. Purification by fiash

4- benzyl Oxym.ﬁa,[,%ﬁ?r(y%? LR CRHRRAY VS lBREKaidy of Utk ioRy-34: L i T uoropyridin

- 2-yl) oxyl'benzo
4- benl§l oWmsthy'('vrﬂ(etb@tvwkwmﬂwP&yﬁ%m@ﬁ 56-yrifiperepyridineg- ﬂlowlhww'@pglr i din
- 2-y| ') oxy bdmepguuod of forrh@a (G), as a clear, colorless oil: NMR (CDClL) 7.6-7.1 (m, B), 5.2 (s, 2), 4.2 (q,

4-b I | oh 1-yl 3,5,6-trifl di
S Srigxgéﬁeﬁz%g?)f %A‘ﬂ pgh@x%)cglrﬂp@{k%c ohex- 1-yl ) oxy- rifluoropyridin

4- benzyl oxy- 3-8« 4- [0 aesicnilsx rannandhy follewing RgreRaynd effarmuia (Ghwas age:3 5. 6-triflu
or opyr i di B-benzyloxy-3-[{4-N-{2-metBoxicarBsnApYRRIMAE-yljaimio-3, 5, 6-trifluoropyridin-

4- benzgyl oxy- 3- cerbonyl - 2- azablcyclo[2 2. 1
] hept-E -yl)-3, %(’@oxtgﬁeﬁ ott}g'?iiy) yridin- yl ) oxy] benzonitril e;

4- benzyl oxy- 3-§{ 4- (?°e’f’ﬁ’8k?%&'?°bdh‘§/f°“2w'ai&‘HT‘WE‘FWZ"’E‘“‘E]‘ﬁbﬁP mpdei| ) -3, 5, 6-tri
f 1 uor opyr #-tbmeyloR{3-[{4-N-{2-ethoxycatboriylcpsigehengiamirior3, 5 8:trifluoropyridin-

4- benzyl oxy- 3- i_&gﬁxgﬁeg;olgﬂmgcar bonyl azetidin-1-yl)-3,5,6-trifluoropyridin-2-
yI)oxy]benzonlt

4- benzy| ofPenzyioRv3U-Nsiheshyaarbripyeiehex P emine 35§ triflueropyriding i f | uor opyridin
- 2-y| ¥®xy] benzpyidxyibeszonitrile;

4- benzyl Ollée&y[of(vd-:i-({(% ,@_w&wg{)pmq,g%&gupﬁl |5)6-ﬁm§or§by1n inf | UOr opyri di n- 2-

yI)oxbeenzonl oxycar onylpyrrolldln 1
-yl)-3,5, 6- tn?‘l’"ﬂﬂi‘?’&ﬁmﬂﬁiﬁ 2-yl) oxyl benzonitrlle

4-benzyloxy-3-{{4-N-{4-athoxycarbonyicycliohex-1-yilamino-3, 5, 8-trifluoropyridin-
2-ylloxylbenzonitrile;
30  4-benzyloxy-3-[(4-N-{4,4-diethoxycarbonylcyclohex- 1-yl)amino-3,5, 8-trifluoropyridin-
2-ylloxylbenzonitrile;
4-benzyloxy-3-[{4-N-(2,4-diethoxycarbonylcyciohex-1-yllamino-3,5,6-trifluoropyridin-
2-ylioxylbenzonitrile;
4-benzyloxy-3-[{4-N-{1-ethoxycarbonylcycloprop-1-yl)amino-3,5,8-trifluoropyridin-
35 2-ylloxylbenzonitrile;
4-benzyloxy-3-{{4-N-(2-ethoxycarbonyinorbornan-2-yl}amino-3,5, 6-trifluoropyridin.



25
4- benzyl oxy- 3-[ (4-(2- et hoxycar bonyl - 4- benzyl oxypyrrolidin-1-yl)-3,5,6-trifl

uor opyri di n- 2-yl ) oxy] benzonitrile;

4-benzyl oxy- 3-[ (4- (4- et hoxycar bonyl -5, 5-di net hyl t hi azol i din-3-yl)-3,5,6-tri
fl uoropyri di n- 2-yl)oxyl benzonitrile;

4- benzyl oxy WOBAWM N net hyl - N- (2- et hoxycagbonyl cycl opent - FSTERIIRNG) - 3
5,6-trifluoropyridin- 30 2-yl)oxyl benzonitrile;
4-benzy|oxy-3-[$4 (N-net hyl - N- (2- et hoxycar bonyl cycl ohex- 1- yI)anlno) 3,5, 6-t
rifluoropyri di n2-ylloxylbenzonitrile; 2-yl)oxy] benzonitrile;

4- benzyl oXy=sankyidky(SHARUBMIholcarBoffinbroyian 20MBNne B0, slbm&orapwubam noj-3,5, 6-t
rifluoropyridin, 2-yl)oxyl benzonitrile; 35

4- benzyl oxy- 3- [ CPRBROEIVITI®N. ( 4- et hoxycar bonyl oycl ohex- 1-yI ) ani no) - 3,
5, 6- t ri f | udrtmpyvidxeli3-i4-N-(1,3-diethoxycarbonyigycjdbyts)cylaminez3 Bibttrifidoeopyridin-

4- benzykoxy- 3- [@?,5%@%},@\#(4 4- di et hoxycar bonyl cycl ohex-1-yl)am no)-3,5
,6-trifluor

.33 OtE)e\szloxy- -[‘ﬁ(%?mr%«gwk% H?n[zylfnfygyciobum -ylloxy-3,5,6-triflucropyridin-
4-benzyl oxy- 3- [ @aMereanpgritileg: (2, 4- di et hoxycar bonyl cycl ohex- 1

;Lylb)eﬁrzn |n82< &ézﬁglxyrs-iumtmo&m@ clobut-1-yoxy-3.5, B-tr%nMJoLﬁMﬁ?F&ﬂBbﬁzBMrfw 6t
riflu O?/ Opy?ll pn oxyg\L(E 2h %Loxvcéfg'%vgyyé}%%m-{;glﬁ)fﬁ R%{fé m?lgo gvngiin- Jl)oxy]ge omtnle

4- benz yiBox -@ngylaky (eI tistioatptwioypionmbdv)exved, B 6mifinoropyrdin-ani no) - 3, 5, 6- t
rifluoropyridi nga.y ,:N]benmmm,' 2- yI ) oxyl benzonitrile;

4- benzyl oxy, d?eHL&oxy {%Loxycéréory cygéj%}rﬁ é,ﬁ%})'% ,g[tﬁfggomf&ndHXL-)VS‘OXY{LO)uOan% 6- tr.

i f1 uoropyri
4- benzy| oxy@npyiaky (3 &{4sthoxvcgriorgicy¢lohend xwioa-H 8.6 tithupadpetidin-2-ylloxylbenzonitrile;

;fylb)e?]‘rzn Ingz( ﬁbe‘izﬁa)@y@-{f{‘{»m&tﬂfb{légb&ylcycIohex- éyrl]};xy-?; ,5,64ri NJO)W&@QQ%&S?UEJ#&\%E
B B e T A L S e Y

4- benzyl oxy- 3- [(ww&vlmmgecar bonyl cycl ohex-1-yl)oxy- 1 5

6,3, 5-triflgn ylsj!(ﬂt@etb(&:)y@&)ﬂlhﬁﬁ-&%lc%’lé(h lehept-z-yn A;0endubiepyma- [ (4- (1

-nethoxycarbony et henyl cycl ohex- 2 yI)oxy-
6,3,5-trifluor oﬁy‘a"’ﬁ‘f X’iﬁ f()xyl benzonitrile;

4-benzyl oxyt WF{IW(QH%WWGWM%WEVM&)&11heyt-?-a§k-§i,5,6-trifluoropyridin—
6, 3, 5-taoi f | uor oMoy IBenzonitriled Xy | benzoni trile; 20

42 ;ln)z g;;?%%ﬁ?%ﬂ?ﬁvgq?{(gﬁ'ag aai' PrP uinlil’Pyngl 5% tmlaorg(p\ém? n- § vﬁoxv beIrzlolr'li erOpyr | dl n

nzyl oxy-Gengylay(Blidnit-etbsosyorbenyithipzofidic Rivlh3, 6-trifinenapidint 2-dleyrvibenzonitrile;
S-trif |M&'ﬁﬂ&f%ﬂi(ﬂtﬁeﬁbﬁﬁ&ﬁ&%ﬁ&m’I—W-é §,6-trifluoropyridin-2-yl)oxylbenzonitrile;

e
1enzy| 0XYg g' % r| d’(E?%-QRX %arL%r&] m':l%ﬂnt %{ stsrslftg)ﬁu%%%y 3( X Ex%xvﬂenzomtﬁﬂ ) OXy-
e

)
trlfluor Zoni

5
nzydBox y4- Wlmvc&um il Whﬁbew!ob\mwdm-w))%w trifluoropyridin-
S-trifl uor opuilostyiBenomitriedXy| benzonitril e;

4-benzyloxy-3-[{4-{4-athoxycarbonyl-5,5-dimethylthiazolidin-3-yl)-3,5, 6-trifluoropyridin-

b
4-b
6, 3,
4-b
6, 3
4-b
6, 3

2-yl)oxylbenzonitrile;
4-benzyloxy-3-{{4-(N-methyl-N-(2-ethoxycarbonyicyclopent-1-yl)amino)-3,5, 6-trifluoropyridin-
30 2-ylloxylbenzonitrile;
4-benzyloxy-3-{{4-(N-methyl-N-{2-sthoxycarbonylcyciohex-1-yl)amino)-3, 5, B-trifluoropyridin-
2-ylloxylbenzonitrile;
4-benzyloxy-3-[(4-(N-methyl-N-(3-ethoxycarbonyleyclohex-1-ylyamino)-3, 5, 8-trifiuoropyridin-
2-yl)oxylbenzonitrile;
" 36  4-benzyloxy-3-{(4-(N-methyl-N-({4-sthoxycarbonylcyclohex-1-yl}amino)-3, 5, 8-trifluoropyridin-
2-yi}oxylbenzonitrile;
4-benzyloxy-3-{(4-{N-methyl-N-{4,4-diethoxycarbonylcyclohex-1-yl)amino)-3,5,6-trifluoropyridin-



4- benzyl oxy- 3-[ (4- ( 1- met hoxycar bonyl cycl ohept - 1-yl ) oxy-

6,3,5-trifluoropyridin-2-yl)oxy]benzonitrile; 4- benzyl oxy-3-[(4-(1

- met hoxycar bonyl cycl opent - 1-yl ) oxy- 30

6, 3,5-trifluoropyridin-2-yl)oxy] benzonitrile;

4-benzyl oxy-3-[ (4-(3- met hoxycar bonyl bi cyclo[3.2.1 ]Joct-1-yl 8

6,3,5-trifl u‘%?%éfwgi n-2-yl ) oxyl benzoni tridze; pERikyr0ase1

4- benzyl oxy- 3-[ (4- (4- met hoxycar bonyl bi cycl o[ 2. 2. 2] oct - 1-yl ) oxy-

6,3,5-tritluoropyridin-2-yl)oxy]benzonitrile; 35

4- benzyl oxy- 3- [ ( £-Yexvibargenitear bony! bi cycl o[ 2. 2. 2] oct- 1 -yl ) oxy-

2, g, S5-t Ir i fl lgﬁé[i(ﬁﬂéﬂv?-m-ﬁ;&h\)lwbﬂlt.)bﬁﬂtlﬁssfzwﬁbrﬁ&ﬂyﬂi)clohex-1-vll)argin?)-SiS,6|-t;ifluoropyridin-
- benzyl oxy- 3- - (- oxy.car bonyl - 2- benzyl oxycycl obut - 1- yl ) oxy-

- 34- i“£"°x‘§,§%‘,’%‘-"¥'§érf| uor opyri di n- 2-yi ) oxy] benzonitrile;

4- benzyl oxy-4BbeheyioxyB-id{NesRyidal mairopvésrhopytvs[oproR- 11y liaminel-3.5,6ptriflentgpyridin-

6,3, 5-tmgi fl uor opywioyiPendonirile®Xxy ! benzonitril e;

4- henzyl oxy- 3- - (4 0 bonyl bicycl o] 2. 2. ept-1-yl)oxy- 5

o 35 r FICRre S bt g - s/ 4 pyriden

4- benzyl oxy- 3- [ ( £-\iexyleankenityitear bony| adanmant -1 -yl ) oxy-

6. 3, 5- t ri f | uDBdaRYGyE-1a-N-dthpw 8l a7 6uRb o ihdrBornan-2-yhamino)-3,5,8-trifluoropyridin-
PREPARATI ON 5 2-yljoxylbenzonitrile; Conpounds. of
formula (J) 10  <YIoxXyidenzonfrle: 15 a sol ution of

4- benzy|10xy -Bbangyloxytd-Hid{Agthylty-(113-diethowperberylongidht-¢ iytiqraing)-3, 6, 8-trifluoropyridin- -
1-yl)am no) - 3, 5, GryiyokfiberRsralet | di n-2-yl ) oxy] benzonitrile (0.87 g, 1.7 mol)
in DVBO (17 S ded 3-(1.oethylimdazolin-2-yl)phenol (0.32 g,
1.8 nmol) anid%%'év\é\?,a’i‘! Fﬁ"é%ffzﬁ'gﬁgf’g’cfrg‘."g’l6'?2"";\);""“‘5"%"7?%1"}9"'%989‘?esuI t ant

m xture was sti r 6gis-qifluenpwidid-Zyloxvibenzoditrikays, the nmi xture was cooled to
anbi ent  t enpebeRkyeH-AML PREhEE chrBbichElbheitls -yibxysat er and 100 nL of et hyl

acetate. _The 15 ueous | aye s.separated and extracted with another
100 nL of et hyl zfc%&é’? P'WH%J%%'%H]@GMQ"'{'&' organi c extracts were washed
with 0.5 M aeesevicxyiif-tlonethpxygarbaiyly 1 mejhyl-Bethenylcydio@xrdyoxyir i ed over
MySq err], filt ergesls-tRidroppritiE il idad/ Bendohitieacua to afford : ’ -
4- benzyl oxy- 3- - vl - g _
_ et hoxycar bo‘%@e{"%‘a%{y%@i41%9‘3’/‘?’5"5%‘“%’8'5\{"%‘%'{%1‘("1’9’ﬂ‘et hyl i mi dazol i n- 2-yl ) phenoxyl
- 3, 5-di f | uor opyr i€B.S-trifluoropyridin-3-yaxyipparonitrieni t ri | e as a solid foam NWR
E CDC|2§ erzg)] )2 dbe’i:zﬁa:&-:{-m-(slﬁéthg)‘éfc&béu?ﬂu&);n-séh)&g(els.52.éﬂuza%p9n§rt-z-w?&vlbe&}mmﬁ’az 5
t, , 3. S S 42 ] )gvibio (T ppm :
B. In a si "533%%%%4‘“?‘%)"%%?" \'M%ﬁ'amég'}?bﬁjgnﬂ%é\' formula (J) was nade:
4- benzyl oxy-3-[{ @,:(.gxmmwwazﬁmlbpwmm din-1
-5yl:|) ]: |6- (3-( h—ﬁHg_EWvlﬂ(dﬂzlﬁhBoxycarbpnyl-;!,|4.5,-triba&yh§k9¢:95!6!‘h@<ly\)éhﬁv- I —
-di fluoropyridin-2- 0X nzonitrile . ' nasimlar
manner, the foll O%V\ng'?lém?c"(‘)’?%%'bdﬁ"déy‘g‘*xy S?Zr?m"elf'(\]) are made: 25 _
4- benzy|35xy -Bbgneviony-3-t4-Eir-methoxyaarbenavelorrero bdiexy-1- y1 ) ami no- 6- (3- (1- met hyl i mi
dazol i n- 6.3, 5-tritluoropyridin-2-yloxylbenzonitrile; ' '
4-benzyloxy-3-[(4-{1-methoxycarbonyicyclohept-1-ylloxy-
6,3, B-trifluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-{ 1-methoxycarbonyicyclopent-1-yl)oxy-
30 6,3, 5-trifluaropyridin-2-yl)oxylhenzonitrile;
4-benzyloxy-3-[{4-{3-methoxycarbonyibicyclo(3.2.1]oct-1-yl)oxy-
6,3, 5-triflucropyridin-2-ylloxylbenzonitrile;
4-benzyloxy-3-{{4-(4-methoxycarbonylbicycio(2.2.2]oct-1-yl)oxy-
6,3, 5-trifluoropyridin-2-yl)oxylbesnzonitrile;
35  4-benzyloxy-3-[{4-{3-methoxycarbonylhicyclo(2.2.2}oct-1-ylloxy-
6,3, 5-trifluoropyridin-2-ylloxylbenzonitrile:
4-benzyloxy-3-1{4-(1-methoxycarbonyl-2-benzyloxycyciobut-1-yhoxy-



2-yl ) phenoxy) -3, 5-di fl uor opyri di n- 2-yl ) oxy] benzonitril e;
4- benzyl oxy-3-[ (4- N-( 2- et hoxycar bonyl cycl ohex-1-yl)am no-6-(3-(1-nethylimd
azolin-
2-yl ) phenoxy) - 3, 5-di fl uor opyri di n- 2-yl ) oxy] benzonitril e;
4- benzyl oxy-woleg41eds ( 3- et hoxycar bonyl cycl ohex- 1-yl ) am no- 6-gedvdpdrgiBény! i m d
azolin- 30
2-y|)phenoxy)-3,5-dif|uoropyridin-2-y|)3§?lbenzonitrile;
4- benzyl oxy- 3-[ (4- N- (4- et hoxycar bonyl cycl ohex-1-yl)am no-6-(3-(1-nethylimd
azo: I) n;] 6,3,5-triﬂuoropyridin-z-ynoxy]benonitriIe; b |
2-yl) phengxy) - e Fig gy M ridin:2- enzonitrile;
4- benzyl O%Q%z\io(gﬁ{ Jz?%‘ﬁ%f%%%%&?ﬁ%%ﬁb%ﬁ"ﬁHﬁ%’!‘fi- yl ) am no- 6- (3- (1- et hyl
i m dazoli n- .3,5-trifluoropyridin-2-yl)oxylbenzonitrile;
2- y| ) phenashayioxh-3<iid-launatagryedrstingibRyolb iz XMhBRAZABIL 11 | €, 35
4- benzyl oxy- 3- (s Nl grolnflinSS BB BMG. Gf | oNex-'1-y1) ani no- 6- (3- (1- met hy|
2- y| ) phendBepzvipxg-3ci4-(Scroatonryedrfinlagameny-dvi)dtyenzoni tri | e;
4-benzyl oxy- 3- [6(3s-Mil:dropfriamARKRBEREbGtife, OPr Op- 1-yI) ami no- 6- (3- (1-net hyl i m
dazol i n- 2-yl) phenoxy) - 3,
5-di fl uoropyridi n-2-yl)oxy] benzonitrile;
4-benzyl oxy- 3- [ (4- N-(2- et hoxycar bon§REPSRBTION- 2- y| ) ani no- 6- ( 3- (1- met hyl i mi
gaé_olc : n- i o] 2- ylb) phenemuaulnss of formula ()

- di oropyri i n- 25 X onitril.e:
4- benz1§ | oxy- 3- [(4-NF {%@t’%‘%‘x@%"FBH’L°>’/‘I"R§$45‘6"%?{M!‘§/‘|1 RSN iRkcorentet hyl i ni d
azol i n- 1'VI)amino)-3.5,6-trifl@rgqui¢!jmr§wﬂmt?esgonitrile (0.87 g, 1.7 mmol) in DMSO {17 mL) was
5-di fl uor apyeai 3jﬂ19ﬂah%haﬁwdibbair?§%bt (b!b52eg'. 1.8 mr\olt)) and gesium carbonate O.Z 9 (1 hvl
Denay] e dimbh THE fedudnt G SHE AR Y LEYC QR dar b mitine was cooted 1
5- di f | uor @pPienerPeratyre) ang\pperad inth @@ ML of water and 100 mL of ethyl acetate. The

4- benagl Oxyuedus leder (was Qb FupatyE o BN dted WS BRIhG X106 Wi SHRMHyT deetdrd. OX¥-Binbad 1- ME

thyli m da L..0- . . .
271 ) phenpf e axtitss s syashed it 0.8 1 squosys KOt solion(199 b bins (100 L) e
4- benzy| oRyerdgS04.-filgred; snshopoeantrated ircyackotaLaiiotd 4-bdraxipxys3-{(3-(N-inethyl-
émgt QY:C : MGk ZHolx Pearboliig w2 IR ar XaYyiramino)-6-(3-( 1-methylimidazolin-2-yl}phenoxy)-3,5-difluoropyrid

, 5-di f.l ugr - 2 0xyl: .
2 bengyl oft leytklgk gigﬁ%sxﬁ%%{g Ydube? l'ﬂf(r;;ﬁ;ch?:lé)n¥.g-f.8 (m, 12), 5.0 (s, 2), 4.2 (g, 2), 3.9 t,
-yl) o>%§- 6—2{@—"'( . FetiRFi Hi &frHI3R Jﬂ/ frpﬁgrie&y) 3) ppm. 3,
5-di fl uoropyri @i n- 2inyd sirfilty Masnz,ahe toliblvig cdmBound of formula (J) was made:
flg’ |b)e(r;>z( g l‘ g%gﬁ%ﬁéﬁgﬁ[ﬁ%ﬁf’%‘%@%ﬁ?ﬁ&%ﬁ&kﬁ Yﬁ,'_é?&q ?In;e:tlhylimidazol-
2-yl ) phenoxy) - 8;YiehenexvirdScfiHoragyidinp2-yligxyleehdsaitrieni t ri | e;
4- btzanzyl) oXY- 3- B( 4- (@B-acdichi) yhaikied,aRy Foliy@ing B6npokniyd AfQXHﬂZL@'(l(jﬁgr‘ ;lnl-aggt hyli m q?zol
| n-2- p y-3-1{4-N-{2-ethoxycar| S16eht- K. 9h aMING-6-19- (1 - arilvikr o oin_enzon!tU €,
4- ben?él o?&ag%%&ﬁ?(%-%ﬁ%t;&gaar B%"?mlé‘ggdcf’{) g{’ﬁﬁxy{i @oﬁy-%kg‘f&'—% Mt hyl i m dazol
i n- 2- yl ) phenoxg)iehspoxy)-3,5- 'f'“°'°py‘1s‘},'["53'di’?"1"l§’6?49ﬂ‘§'f'9idi n-2-yl ) oxy] benzoni tril e;
4- benzyl oﬁybeezy[o@m—a(lm—mtmugwmmy:wmmIﬁwxmﬂ:ogsug@xmﬁ,yf,)&d‘z],ii,get hyl i m d?zol
I n-2-yl) phenox i ifluoropviming 2.9 v di n-2-yl)oxy] benzonitrile;
4- benélyl oxy- S-r ‘-’hegexeyg g)?;/f(l:ugrotg(y)ﬁﬂ %?gﬁ’gﬁ%ér&g'ﬁ%qw nolin-3-yl)-6-(3-(1-neth
ylimd az ol}bgnzyloxy-3- (4-N-(3-ethoxvga_r9cp")v Melohey)y¥iiamino-6-(3-(1-methylimidazolin-
5-di f Baor opyr i diyiiptiénysty)-)6ydifa@rapeaitii-2ivl)dkylbdhzonitrile; '
4-benzyl O)ﬁ)ﬁeﬁiy{o&ea([ @:ﬁiﬁ%&ﬁ@&b&ﬂb&b&n&% %h&%‘&-'e%-% 1 -%\'eghyiimidazoﬁn-
] hept - 2-yl)-6- S-él-net 1. m dazol i n- o
2-yl ) phenoxy) - $¥8 *&P?’Wﬁra%&b@”ﬂﬂ"ﬂf’-‘%ﬂ’ﬁﬁ!&?%@ﬂﬁni trile;
4- benzy| oxybeBzvjok¢-3-[(4/V-62. hrdiethorvcarbogyiey2ioadabyityrinood-23-3 -mMdih\dimidazatind ) - 6- (3- ( 1-

met hyl i m dazol bRpphengyy)-3,5-diflucropyridin-2-yfoxylbenzonitrile:
2-yl ) phenoxy) - 3&29 (Tl ?Tyuo'r opyril &wn 2-9, x(‘)q(; Benzani tril e;
y by D
35  4-Henzyloxy-3-[(4-N-{2,4-diethoxycarbonylcyclohex-1-yllamino-6-(3-{1-methylimidazolin-

2-yl)phenoxy}-3,5-diflucropyridin-2-yijoxylbenzonitrile:



1- met hyl i m dazolin-
y] benzonitrile;

- benzyl oxy- 3-[ (4-(3-et hoxycar bonyl azetidi n-1-yl)-6-(3-(
| ) ox
(3-(1-net hylim dazol
y
(

4
2-yl ) phenoxy)- 30 3,5-difluoropyridin-2-yl)o
4- benzyl oxy- 3-[ (4- (4- et hoxycar bonyl t hi azol i di n-3-yl) -
i n-2-yl)phenoxy) - 3, 5-difluoropyridin-2-yl)oxy]benzonitrile;
nzyl oxy- 3- 2- et hoxycar bonyl pyrrolin-1-yl)-6-(
o sain 1054 i

e 1- zol | n-
yl )phenoxy) 3,5-di fluorggyridin-2-yl)oxyl g&r@#ﬂ?ﬂ‘gﬁ
e

b 3
)

b 6-
2

b 3-

benzyl oxy- 3-[ (4- (2-et hoxycarbonyl pyrrolidin-1-yl)-6-(3-(1- nethylln1dazol

2-yl ) phenoxy) - 3, 5-difluoropyridin-2-yl)oxy]benzonitrile;

benzyl oxy- bsnm%vxezl%&’ﬁb%yemwbmcmommzyliamlsnp?ﬁ Gmethylimidagélin- 6- ( 3- (1 met

I

b

h

b

yl i m dazolin- 2. yl)phanoxy) -3,5- dtﬂuoropyndm 2~vlloxy]benzomtnle

|') phenoxy, enzo
e)ngyl oxy- %"T va%z{ e@’ﬁ%§§gx rHon 5 fmé’ 25" %%’YB?'H‘W ?}é é‘lz@ﬁh&‘f"ﬂd§°'ﬂﬁ) 6-(3-(1-m
yl i mi dazol i n2-yphenoxy)-3, dlfluoropvridm -2-yljoxylbenzonitrile;

1) phSnOM}bknﬁlo&ydl[fimﬁﬁyivbﬂ'béhyﬁmbﬂo)rﬁﬁ-ﬂybﬁﬂﬁﬂﬁl(é-f1 Jn@bhyllmrdazohn

n‘g?ﬁ;: :Dr(nydgz[ %ylughen%x S @Q difl uo(opyn in- -y oxv ben Qixltr(ity(:l opent - 1-yl)am no) - 6- (3 (

y| ) phenogPpoayiosy-gilf4rArbh. drgigthonroarbpoyi¢veiohytt Todlamingi: (3i (1 eyethylimidazolin-

bfﬂzlyl oXy- 3- [ g4hHEndtR4-B)6-ditotopyRdif 2y fexgTbBR MR Cl Ohex- 1-yl)am no) - 6- (3-(1
et hy |m

yl) phenoxy% Jémgv “I4| (2-ethox ke Pﬁ'@?f‘)’%&%l&gﬁ%mow P1(Z{1-methylimidazofin-

benz§Poxy- 3- [zmw«m ﬁsﬂ-wﬁﬂﬂ(wvmima#lebbmylkWCl ohex- 1-yl ) ami no)-6-(3-(1
r’re][ ;lylhl m d&)ﬁﬁﬂgloﬂy 3-{(4-(3—ethoxycarbonvlcvclobut—1 vl)o]x -6-{3-{1- m?thylimldaz?_lgl-z yliphenoxy)-

yl ) phenoxy A4 oxy] benzonitri

benzyl oxy- 3 kﬂ?é? ‘P'f)xxb‘("xﬁé% W%ar bonyl cycl ohex- 1-yl ) ani no) - 6- (3- (1
met hyl i m &d’z@q\dopq [(4-!2-ethoxycarbonylcyclopent 1-yhoxy-6-{3-(1-methylimidazolin-2-yi}phenoxy)-

%I ) phenoxy) - 33 8- d&luB}ouﬂ]dhﬂi-ﬁrl)&'vme&nMiuzgaxyI benzonitrile; e 1) .

-pbenz OX OX Cl ohex am no
6- ( 3- (# X'bgnz%’x‘ﬁa% Irpljn cém'“f")‘“g °r5‘5>?§]3 °°§"‘5¥Hﬁ‘!"}' gy(‘)‘pé’?ﬁ“&'f’ﬂ"’?'ﬂfﬁy) oxy] benzoni
trile; 2-yl}phenoxy)-3, 5-difluoropyridin-2-ylloxy)benzonitrile:
4- benzy ( 0xg-benzylody-8NaqRByHoxNeatodnyicydioRsl Ry)dx RO M. e TR BRSink2- ¥|§p\1§r§9x0)0) 6-(3

-(1-nmethylim d gdif{&oro?sgndm—z IJoxyl?en onitril
yI ) phenoxy) - 3, 5- d i f' ?I benzonitrile;

4-benzyl oxﬁbanvpzw ?M%MWOXWMD\QQWM%EVIMWH&ybmewmdakolyi-a divhereky)s - (3 (1
-2 rTE][ ?ylrz]o m dazol 8, B-dlflu]?liopyndln -2-ylloxylbenzonitrile;
eno I r I tr

4- benzyl oxé).%f?;ri SRR e Bl RS T Sherouy 2 ey (3. 1
-met hyl i m dazol ﬁ_drfluoropvﬂdln -2-yl)oxylbenzonitrile;
2- y| ) phenosypgnzgioky-gi(# (2ethaRytaivdhyite Rahyd)tsyliftAna N el Bl hﬁthy&@idazonn
4- benzyl OXy- 3- [£ gl)pg\u?o%'hyls Ji*ugf’%p%%oi(\y/ls)&ylgenz};m&?r bor nan- 2-yl ) am no) - 6- (3- (1

-rrethyl I m dazol |
2-yl)p no&\}*ynzz'osv FHi(fH{Grethepyrabany-2azakioveii2) 2 Bihers12-wir6- (3¢l 1-methylimidazolin-

4- benzyl oxy- 3- [:(-ﬂn'(hbho&t/hSBdﬂU(:ﬂ)pﬁidii 2hlnyéeabmaiy | cycl obut - 1-yl ) ami no) - 6- (3

-(1-nethyl j : )
2y )phenoxy h’uﬂf'lrﬁ 8th8x carbgnyl 2fzat1x volo(2:2,11hent-2-y]).6-(3-( 2{1-methylimidazolin-

4-benzyl oxy- 3- [%rﬂlp@zn%l% E'&’PB‘GWVT 2“’5\9 errpisileey cl ohexa- 3, 5- di en- 1- yl ) oxy
- 6- ( 3- { 1- n@bbnelipxy-2-H4-(3-ethoxycarbonylazetidin-1 1-yi)-6-{3-{1-methylimidazolin-2-yllphenoxy)-

i m dazgd i n-2-yl .di n-2-yl)oxy] benzonitrile;
4- benzgdl' OXX.benzLiffzﬂ%Wﬁ"ﬁz gg)}kﬂ%e.qw o ex-1-yl )oxy-6-(3-(1-nethyl)imdaz

ol in- 13-(4pthg HWRW'Q"?"H'PT:"I'Ucﬁ'@ﬂmvhmw'ﬂ") axiahsaorybnitril e;
4-benzyl oxy- 3- [ . &-difenopyriubnd gmxibenzbnifiieiet hyl - 2- et henyl cycl ohex-2-yl) oxy-
87 (3 (1~ ek Bideliok). 87 0h bibo rcklubRARABIAT--B38! Lt RHRRIEA H. A Brlod 2V | Penzon!
3, 5-difluoropyridin-2-yi)oxylbenzonitrile;
35 4-benzyloxy-3-[{4-(2-sthoxycarbonylpyrrolidin-1-yl}-6-{3-{1-methylimidazolin-2-yl)phenoxy)-
3,5-difluoropyridin-2-ylloxylbenzonitrile;

y
t
y

4-
2-
4-
n-
4-
h
2-
4-
e
2-
4-
1-
2-
4-
2-
4-
2
4-
2-
4

4-benzyloxy-3-{(4-(2-ethoxycarbonyi-4-benzyloxypyrrolidin- 1-yl)-6-{3-{ 1 -methylimidazolin-



_3ow_
4- benzyl oxy- 3-[ (4- (2- met hoxycar bonyl cycl ohex-1-yl ) oxy-6-(3-(1-nethyl)imdaz
ol i n- 2-yl ) phenoxy- 3, 5-di fl uoropyri di n-2-yl ) oxy] benzonitrile;
4- benzyl oxy- 3-[ 4- (9- et hoxycar bonyl f | uor en-9-yl ) oxy-6-(3-(1-nmet hyl )i m dazol

I n- 2-yl ) phenoxy- 3, 5-di fl uoropyridin-2-yl) nitrile;
4- benzyl oxWOFB{11984 ( 9- net hoxycar bonyl - 2- gjgl or of | uor en- 9- yIW& (1- et hy
| )i m dazolin- 35

2-yl ) phenoxy- 3, 5-di fl uoropyridi n-2-yl ) oxyl benzonitril e;

4- benzyl oxy- 3- Riviiptiehoxm S ipdifaasdyadiy-2-yBoxykenzanitiilienzy| oxycycl ohex- 1-yl ) oxy-
6- (3- (1- matdanbidxfiadiez AldtRoxgcarbonPle BietnytRiasblidih 3QN BB Hethymidazbfx Y ) benzoni

trile;
4- benzy| oxy- 3- FYHER SRR P ryBig P OrESPER Y2y | ) oxy- 6- (3- (1-nethyl )i mi da.
zol i n- 4-henzyloxy-3-{{4-{N-methyl-N-{2-ethoxycarbonyicyclopent- 1-yllamino}-6-(3-{ 1 -methylimidazolin-

2-yl) pgenoxy- 325,1 HﬁankWSOQMFIu&'éd}n&n-‘ély))Wﬂeﬁf‘dﬁi’tﬂ@i t rl le;

4benzyI04y []& net hoxycar bonyl cycl ohept - 1- x-6-§3-g net hyl )i m da-
zoli n- benzyo y-3- I(4~(N-methyl-N-(2 ethox ca onylcyclchex- 1 )ammol-6-(3{ -me hvhmudazo tn-

2-yl ) phenoxy- 3 25 phdnbxyd3cEyitluclopyridin2iv)ioxwtiebampdiei tri | e;
4- benzyl Owbe%z&&éa(zkmmwﬁ&W&w&.&,@mx.l.ym.ﬂa%@t6 FetnyridbdaK.) | m da

zol i n-
2-yl ) phenoxy- 3 208heneudr3RPfveayridndrioxinenzanitdpi «  j | e;
4- ben29l 0xybedzyiqxs-X IB-ihbmnbrbyly e i dilvaxydobanyicyatgh@x-2:vRraias)- 3y N rehyiiGidéZsti- 1- net h

yl)imdazolin- 5 5yl)phenoxy)-3 5-dxﬂuo(§opyndm-2— I)oxv] anzonitrile;
2- yI)pheno | uoro I n-2-vyl benzonitrile;

-benzyl o °S‘z ‘("4 T - Hmathy '@r’ﬁﬁ'ﬁﬂ?Pﬂi"Eﬁ?e vifyolobexsh- Yiefrinp)-
yl) oxy- 6- ( 3- ( B-{8t-methylimidamiin Riyhpheioxd)-3,5-difluoropyridin-2-ylloxylbenzonitrile;
1) phenqlx%n;\[(é(zcg gLW&ﬂQW ‘de' @etao%]cgrgmicp gl‘?eg-r\t {I)hkﬁ\o)-ﬁ-(a S ~methylrmzdaz

ainn
enzyl oxy- 3- f} nmet hoxycar col oct-1-yl)oxy-6- 3-(1 met h
i mitdazol i n- Y/phenoxy)-3,5-difidoropyridin- yllox benzonitrile; |

I
y
b
1)
yl ) phencikyendyideyel-i4-oetbpyV-{1ehtioxPeaytonelzydidpeapz Ol latrino)-8-(3-{ 1-methylimidazolin-
benzyl oxy- 3- [z(ﬂ,pggnogﬁtgﬁgﬁmgﬁgmwlzﬂ,ogﬁm&,ﬂmcycI obut-1 -yl)oxy-6- (3 (1
met hyl )i m daz 'R '}/
di f1 uor O‘b?ﬁ"F'd?’?f 32[@/-!/’ Bwl%mmvﬁr%né orbgrna 2-yl)amino)-6-{3-(1-methylimidazolin- . _
benzyl oXY- 3- [XvhipBenury)rdS-diflaerboyridini2-yiipevlicin2oritrile] hept - 1- yl ) oxy- 6- (3- (1-neth
)i mgazol. i:é?xzyloxv-&[(4-(N-ethyl—N-(3-ethox carbonylnorboman-2-yl}ammo) 6—(3 {1-methylimidazolin-
yl ) phenoxy- benzqgl trile
b
e
y
b
I
y

ehoy! oy 3 [APeoR PREAp e P Ea ey
hept - 1- y|4-gacgyi®y( BHE-W-atbylN- 1) 3-dipthaxyshibonylcyclobut-1 yl)ammo)—& (3-(1-methyhmxdazolm-

|') phenoxy- 3, ﬁyuﬂhérlowr@wmwb%ynam Qufawwea}mal trile: and
enzyl o

1
yl ) oxy- GX%gertzﬁSwéé-ﬁﬁr%E{nm?\)ég\? I f’?\"' %%nzymycvclohexa- ,B-dien-1-yloxy-6-{3-{1-methyl)-
| ) ®#%enoxy- 3,ibiddzolib-Qevt)piepoxyad. A-diflugropyridint 2w loxvherzenitile;
EXAVPLE 1 4-benzy!oxy-3—[(4-(1-methoxycarbonylcyclohex— -ylloxy-6-(3-(1-methiiiARsdefs of fornul a

b B2yl oxy- 3- [LPPPRRERHE G 2o bemisniote, o | opent - .

- yI ) am no)4-Berz@oxyi3- e hnethakykarbohyl-i-detiyl-Pisthendsueloh@-Zviixyd uor opyri di n-2-yl)
OXY} benzom tri |@(3((1-n4et§d)u&5uolm12-ﬁ) -3 BdifNbPdpyidie 2§ h Bi@IbRhzobicdle; {YL) W?S 15
cool e r m xture for
r"égﬂ'{’ 1‘4&!@3 m’g &&émgﬁwfégﬁ ﬁag”% 83#’%"‘“ g’%"“f’“" ""anbi ent
terrperat ure 2-yliphenroxg-3. rdiflwosopyridiod-vioxvikenzanittlesd of all volatiles in vacuo

W t hout he@-'bé&gloiﬁwﬁ(ﬂﬁﬂttﬁxﬁﬁlﬁoQvlﬂtf&&n@-yl)oxv-s-(f -Pedethyifvnidazofiem was di ssol ved
i n absol ute et

gently bubbl ed ?ﬁg’é‘ﬁ%o lﬁﬁ?ﬂ?@ﬁ%}ﬂ?g&%ze% tH')?(s a;s hSHLne;[ LE g) Wan.S cooled to
anbi ent 4-benzyloxy-3-[{4-{9-methoxycarbonyl-2-chlorofluoren-9-yl)oxy-8-{3-( 1 -mathyl)imidazolin-
35 2-yi)phenoxy-3, 5-difluoropyridin-2-yljoxylbenzoanitrile;
4-benzyloxy-3-[{4-(1-methoxycarbonyi-3,4,5,-tribenzyloxycyclohex-1-ylloxy-
6-(3-{1-methyllimidazolin-2-yl)phenoxy-3,5-difluoropyridin-2-yl}oxylbenzonitrile;
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2-
4-
y
2-
4-
5-
4-
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2-
4-
]

2-
4-
2-



30 tenperature and concentrated in vacuo. Purification by HPLC on a C18
Dynamax columm with 20-80% acetonitrile in water gradient with 0.1 %
trifluoroacetic acid afforded

4- hydr oxy- 3-[ (4- (N-net hyl - N- ( 1- et hoxycar bonyl cycl opent - 1-yl ) am no) - 6- ( 3- ( 1-
met hyl i m dazgjn

9) Iddisoge . L _PCT/EPS7/04961

2-yl) phenoxy) -3, El> I fiuoropyridin-2-yl)oxyd®denzam dine, trifluoroacetic
acid salt as a white SO|Id Nl\/R(Dl\/BOd[err]/TFA) 10.2 (br s, 1), 9.0
(br s, 2) 8.8 (br s (m 6) % 9-4.2 35 (m 6),
3.2 (s, %bmzv('@‘v 535‘4-(bmsthe@fca@ynvlczc'gpreeﬂ'Vasxv 31‘36 wa‘w(!m'daaalm 1.2 (t, 3)
ppm 2-yliBhenoxy-B/5-diludrdpiyridii-2-gidxpibenzobilvite; f 0l | owi ng conpounds of
formula (1) . . fine

| 38. anEylﬁadflm- 1 l o ygarb?wl()c)\(fclgt'éer;) -1 yllTxg Gr-(r3 011 Img:hvlhf\sdazo iy

-yl )-6-(3-(1-net H?Y\{I)phqreé\é rdifluoropyridin- vl)oxylbenzon rile;

2-yl) pher'ioxyty-hen’rl»z\’c'io:(w::\c lcw-mmbxydarberﬁﬂcyblbmyh-bmmadnmzhynmdahaﬁor oacetic

g‘C'Bd( Eralts 5 2y3)9heé'\o v35 :f‘%@'n&ng)ﬂbl&ogmﬁpr S 4 g 0 (br s, 2),
2 (m %lyenzgou':{-gk ngethgxygarbgn %1leﬁﬂ-g_l)oxy-}(@-(%mthgl)lmndg_z (t 3)

pp m 5 2-yliphenoxy-3,5-difluoropyridin-2-yljoxylbenzonitrile;

4- hyd 3- l'in-
2y1) Lﬁé%oxy‘y@‘ﬁ S AN I A j}}*@“ e Rl tgacol |
acid salt® NWR 2.yliphenoxy-3,5 "'“19!\98@‘%![ %‘?’9‘1 eopopitiies, s 1), 9.0 (br s, 2),

8. 8 (br S.  2-benZyidky3-fi4-(3rmedidxycarbShy{bibycid(2.2. ﬂo&-'(-moxy-s-(S {1-methyl)imidazblin-

3. .2 6 2.3 1 1.9 3),
3842 (M 6). % fighinanihs-dlbrdeinacd pk Bebipid; 23 (M D, 19 (m )

formula (1) 4 benzyiexys3-1{4-4)! methoxycarbonyl-z-benzyloxycvclobut-1 yl)oxy -6-(3-( meth )imidazolin-

4- hydr oxy- 3 [(4 (@VpRérid)-8)8-difkoRiphasi 2-andxgibgnaiedigpent - 2- yl ) am no) - 6- (3- (1-
met hyl )i I {8 g gy tacy- [(4—(3-methm8(carb%nyl u*%tcloisznhe t- -y&oxy-G -{3-{1-methyllimidazclin-

2- yI)phenox - uor o
4- hydr oxy- 3- [ (4- r%\("zhmﬁ M!Mﬂs 4 ¥HRYDRRZO0INE) arri no) - 6- (3- (1-nethyl)im

I dazol i n- 4-benzyloxy-3-[(4-(42myh))p/aﬁbﬂmbm%c!o[2 2.1}hept-1-yloxy-6-{3-(1-methyllimidazolin-
5-di fl uoropyridi PTVapA=Tay lalh i
4- hydr oxy- 3- i_ %A%Qz?]mat ho%ar"ﬂfwﬁwamzw“m? -a'fdyl ). am no') 6-
(3-(1- et hyl yqnﬁylwij[(m—mg_@oxyca onyladamant- -yl)oxy-s-(s-ﬂ-methyl)tmldazo

-yl ) phezwoxy- 3, 5-2ahinphetakepys-diflioropyridin-2-9naky lbemaaitriigli ne:

hydroxy-3- [ (4- (N-(1-net hoxycar bonyl cyol opropyl - 1
yl )am no)-6-(3-(1-nmethyl)imdazolin-

yl ) phenoxy- 3, 5-di f |l uor opyri di n- 2-yl )o@?ﬁﬁ“ﬂfé‘ﬁz‘am di ne;

hydr oxy- 3- [ (4- (N-(1- met hoxycar boGymgyundogiciatmula ¢d)) am nol - 6- (3- (1
me

thyl)im dazol 'Aq solution of Lbanzaow é Rhgﬂ%%yr?w-ﬂ-ethoxycarbonvlcyclopent
5-di fl uoropyridin- oxyl benzam di ne;

4- hydr oxy- 3-Tyllemint- H&%PH@XW%ZB'B‘P&/Y'WEPM&5‘2“‘9‘?'5’%\%?!’1‘?&"!"BXKIB’"(‘I’"H’Et‘h?/ 9 im

i dazol i 26 1.6 mmol) in absolute ethanol {30 mL) was cooled to -78°C and HCl(g) was bubbled through the
2- yl ) phenOXYmi;%tua ﬂl' ié HH. Oﬁ% &ﬂk;htgm%lu)aw]saﬂmzﬁms@sl@@vasse! at ambient temperature

flng%/g;,?;(?/m?) Eé%? éﬁ:ﬁxrs therrrlet}onge)lsl Sac o? gy‘gyfs}/ Cﬁ%n\%é 3\3/}1/:h2ut haatm to af‘ord g solid white

, 5-di f | uor opfparndiThis foayr Wvasxdisdolyad inrnbsidivte sthanol (40 mL) and heated to reflux as NH,(g} was
4- hydr 0XY- 3-dehly bilibled tABLAHONKY FBERENKHEYThUENS Aintlnb Whs R8dIsPrololehr Bt hy| i i

d I

2791 pheony SBPASRIS AT SPRESOFPEH 7.4954A PASREET BHFLS, e C18 Dynamax column wit

4- hydr oxy- 3-30-80% hedtdniGiledn eatdy gradisptowitih® 1 %6Arifhioraacetivoacidcet{oBiet 1- net hyl ) i mi daz
ol i n- Sehydroxy-3if -[€4- - B AR Yetrd amofnhumdamw ﬂian.m%; foé HXMJtPﬁ“Rﬁd%QSIHJ ne;

;1| Pr:]yg;gé?/l ﬁ i snp oxs) 3 %-d%ugl:[og\?ré%cf -yl ox\rrwenzymidmg, tnﬂuonyaczuc acid Jalt as g wh a sorlrlst hyl

2- y1') phenox yNIaR OMSG-HyTRrA 392 Ef 1-12-9:0 Tty sy b nsd2Iné.3-738 (m, 6}, 7.0 (d, 2), 3.8-4.2

4d2yg|r 0X35 3- (i, 4), 3% (238 BIwKy DAL RS RN Ay PNE3RY I, a47] NQ), 8 gp#r.(1- et hyl )im
| V4 |

2-yl') phenoxy- 3, 5-3i 1 bR SEYR TR P fPllewineFEmPRRdg ohiprmula () were made:

2
4-
2-
4-



4- hydr oxy-3-[ (4- (N-(1- et hoxycar bonyl bi cycl o[ 2. 2. 2] oct - 2-yl ) am no) - 6- ( 3-

(1-met hyl )i m dazol i n-

2-yl ) phenoxy- 3, 5-di fl uoropyridi n-2-yl ) oxy] benzam di ne;

4- hydroxy-3-[ (4- (N-net hyl - N- (1- et hoxycar bonyl cycl opent - 2-yl ) am no) - 6- (3- (1

-met hyl ) i m §d%ghiods 35 PCT/EP97/04961

2-yl') phenoxy- 3, 5-di fl uoropyri di n- 2-yl ) oxgl benzam di ne;

4- hydr oxy-3-[ (4- (N-net hyl - N- (1, 3-di et hoxycar bonyl cycl opent - 1-yl ) am no) -
3-(1-net hyl )i m dazolin-2-yl)phenoxy-3, 5-difluoropyridin-2-yl)oxy] benzam

4-hydroxy-3-1{4-{2-ethaxycarbonylpyrrolidin-1-y)-6-{3-{1-methylimidazolin- - 39-

e,
ydroxy-3-[ (4 aI,PI-.Jm;M 8-Blrlcka i BRSNABEYRRAYrfdicd, ARfuBRYLsnid 2l s BTN - 6- (3~ (

met hyl )i m daz
| ) phenoxy- 3 {BM8Q-H6 1S Fi Hi Hodens ) Bo8$ 1Re 8z Bt Br @ m. 6). 7.0 (d, 2),

y
h%dlr oxy-3-[ 1|@zb e\FEd. B2 (w, (81,-20 0 8), @ BBy R3Vel ohee @n,\ah, )ﬁmmm)ppﬁr( 3-(1-
net Yy Im azo | . i
yl) p%lseno‘%x i3 %de'f‘? nghgx'{/carba%wf omf'r)' 34 thae #zrg?ﬁhglm'daw n5

hydr oxy- 3- [ ( £-YIRPererHsA. mfletarowﬁ-a%y@a%m;qffe% gHweroacapi gidisals NMR ( 3- (1- m
tgyl )i m dazol ipmMso-d,) 10.2 tbr s, 1), 98-kl 9 D EMOXBF-832), 7.3-7.6 im, 61, 7.0 {d, 2), 4.8 m,

h

y

y

h

(
in
h

t hyl )i mi dazol i In a similar manner, the tollowing compounds of tormula Il) are made

) pllbenqacwa?cx%dti {ALHRERPN-{ 108 thox7cay oh syt dp e ZaiafhinB B 6-(3-( 1-methylimidazolin-

yaroxy: 3-T( & (Aot Ml ool EVRBAKSALARAN] oY oM 4-Y1) am o) - 6- (3

me
| ) phen chyedms-3eli4-IN:3 ropyeverrPrRrYicygigReny3-Hiammeirf i3 -Hemethyilimidazolin-

ydr oxy- 3- [(%{l%éﬁ&hﬁl&&hd&op&nﬂ eivhexyasdamamgt cycl ohex- 4-yl ) am no) - 6 (3-
me

t hyl )A iy dg % OﬁtﬁN -(1,3- dnmethngcaa?on lz clop nbe r%/I)armm:n -6- I3 {1-methyl)imidazolin-

-difl _
ydr oxy- 3. [ (4-CKERA BGEATEIE 2 P8 823 8801 2P el AP BB- 6. (3- (1- e
I
I

1-
y
h

1-

yl )phenoxy uofo zam
hydréxy- 3- [(&‘(‘Iﬂhmvﬁﬁﬂﬂ‘{%&!{“h WF\'R'IIebor nan 3-yl)ami no)-6-(3-(1-
mafjh%’l ) | M £lAgdpdudyB-(a-(V-(1 methoxycarbor&lcyilbdickﬁﬂﬂ)ﬂ}’mﬂnol 6-(3-(1-methyl)imidazolin-
i
hyd

I
rgg;ogy{l(? qmgeywk%@wfdi@%gb&ﬁowé’ém dl"}? clo 2.2] oct-2- yI ani no)
(3-(1- rre‘!‘h\ﬂ")’ﬁvrﬁ'%%I‘r'ﬁe‘EOVFYB‘Pﬂé’I‘EMSIW‘S"BY MinErEh F\va'ﬁmzﬂsqhy oxy] benzani

di ne; 2-yl)phenoxy-3, 5-diflucropyridin-2-yl)oxylbenzamidine;

4 hydffb‘y M&é&y(alugm ng&sﬁtﬁary@aamngaﬁw,aa.nwa&x(x n@m( zaﬁ; hyl )i ni dazo

uor o di n-2-y benzam di ne;
4 hydr oxy- 3- [(1?(‘@ﬂ'ﬁ*M@xﬁ/E‘&%MI"E3?64’6’?(83?“'2“3'/1")’0xy 6- (3 (1 net hyl )i ni dazol
in- 20 4-hydroxy-2H3- - pl@amnyycarbnyibyé1bhea 3o yming)- 8321 yrheuopiimibeairam di ne;

4- hydr oxy-3-[ ( th%ﬁé/ g@x[’ ,g@gg oxy 6- (3 (1 met hyl )i m dazol
i n- 42&'%58" &%Q lﬁ'é'(v uor(r;élm;{th ‘X 2‘ benzam di ne;
4- hydr oXy- s-hYt(rquy(S-[:ﬁ-w—ﬁ methoxvcarbonvlcyclohex-4 yl)ammo) 6-(3 {1-methyhi

, 2- di 28 hoxy car baiphesoxyi 0P difiborSoyyitlin@wobitfeBzapiidimeet hyl ) i m dazol i n-
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- hydr oxy- 3-[ ( 4- (a.ysﬁ-rebawm&iﬂud»mﬁynemmwmaw]%wm&ne

L“) f IGUE)? Oé;ﬁmegro ;'[( ?ne ox%carbonﬂblﬂmlo{z .2, 1]hept21 Vllow QE(‘EI o %et:?\wlmldazolm
-h

ydr oxy- 3-[ (4- (3-V&%he H-ymrmm@q@rmmmmye 6- (3-(1-nmet hyl )i mi dazol i
15 4-hydrdzy)B I(Mmmxﬁmaumuﬁ.mmm ek 12giFoxy- b)(@mbﬁ?mammnme

flng%/ﬂ;?;(?‘% dggé |( 'VB&'G"OXY\@g Eg'opv(?l in- Z-Jl)oxv%benzimnsxge andyI )

2- yl ) phenoxy #hydrowy-{idds-ayehokyiarponyiadaimgntyl-ylopy-§13-Hi-methyllimidazolin-
4- hydr oxy- 3- [ (4- ( 3-yfsHehewyyd, etimadtyslrigin 2OMdkyIBnkdmiding| ) - 6- (3- (1- met hyl )i mi daz
ol i n- 2-yl ) phenoxy- 3, 5-di fl uoropyridi n-2-yl ) oxy] benzam di ne;
20 4- hydr oxy- 3-[ (4- (3-carboxyazetidin-1 i/\"z) 6- (3-(1-nethyl )i m dazolin-
2-yl ) phenoxy- 3, 5-di f | uor opyri di n-2-yl ) o EBfAMBEE &ni di ne;
4- hydr oxy- 3-[ (4- (4-car boxyt hi azol i dtdmpdudds)of Gortdiafidy Met hyl ) i m dazol i n-
2-yl ) phenoxy- 3, 5-¢i fl ugr Y,
hydrox383 [((4- gz car B%%W?“ql" '8%’(12’% ‘&1"33%9’?%98T°Wf'ﬁ§7"‘)'?yﬁ\°%81Vf’?f“'"‘§5
yl-) phenoxy 843-6\-piethylineidazplin-2-winhernoxyk-3. b-Aifisoropnridint 2ivorylbenzamidine, trifluoroacetic
hydr oxy- 3- béid s4i2cotant d) axy maoh 4138 iaybf elu dduébus HEL Wadstlrda @l 6098 By 4 Lbdn da,ml J

Z éet}/ {o?] m%xen?%(%n(gniafurg dulu C%R%J:th?ne anx tr}fp x:v]ace%g Za%m and purifle_d

ydr oxy- 3- oxycar
Wi

j'bqlué -bl\)-hl\.)' -b-l\)-hU'l

h
yl 6-(3-(1 y@ﬂ;ﬁ,p:) ¥ 1 ggzmnpqa; column w:th 20-80% acetonitrile in water gradient with 0.1%
K | pheroxy tridwbrosdekik H6id P adrel 4 hydroxy- Q-ﬂl-lﬂ]l-bﬁfmﬁm didasbxysiRlopent-1-yilamino)-

¥ nydr OXy- 3- kg(g (1(-met§allr1\|§ Ffﬁlm %iv}i}ﬂ%%):((g)p <4 Efdﬁ %rg%ygvigi %\rlll)gx\gbénzjréév P tgﬂ%&%ﬁ%ﬂcggzo

4-
2-
4-
n-
4-
2-
4-

4- hydr oxy- 3[ @eid gaft asr Wbike/sod:ONMR (RMSR H/MFAIZGH2 BF #-13- 9P fbr3-.(2-§.8 faret Ay 73 Tié d

azolin- {m, 6), 7.0 (d, 2), 4.1 (m, 2), 3.9 (m, 2}, 3.2 (s, 3), 3.0 (s, 3), 2.9 (s, 3), 2.1 (m, 4), 1.6-1.8 (m,

2-yl ) phenoxys- ? - di fl uor opyri di n- 2-yl ) oxy] benzam di ne;

4- hydr oxy- 3- [( 2 car boxy- 2- hydr oxycycl ohexa- 3, 5-di en- 1-yl ) oxy-6-(3- ( 1- net

hyl )i mi d§§OI i n- In a similar manner, the foliowing compound of formula (I} was made:

2- K éphenoxyﬂ-&y&oﬂv -8 {4 AN P yarbakypyridtigin-) GHhiRG B3 -d'leﬂﬁﬁmrdazolm-z-yllphenoxly)-

4- roxy-3

Sy oxy S B A ISR hRRE e Y fzéxc.,@c bt b TRAR B8 36% . 1.
9.0(brs, 2),88(brs.2).73—7s m,6). (d, 2)., 47(m 1),38-41 {m, 6), 3.0 (s, 3), 2.3

{m, 1), 1.9 {(m, 3} ppm.
30 C. In a similar manner, the following compounds of formula (1) are made:
4-hydroxy-3-1{4-{N-{1-carboxycyclopent-2-yl}amino)-6-(3-{1-methyl)limidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-[{4-(N-(1,3-dicarboxycyclopent-1-yl)lamino}-8-(3-{ 1-methyl)imidazolin-
2-yl}phenoxy-3,5-difluoropyridin-2-yi)oxylbenzamidine;
35  4-hydroxy-3-{{4-(N-{ 1-carboxycyclopropyl-1-yllamino}-6-{3-(1-methyllimidazolin-
2-yl)phenoxy-3, 5-difluoropyridin-2-yl)oxylbenzamidine;



-44- 4- hydr oxy-3-[ (4-(1-carboxy-1

- met hyl - 2- et henyl cycl ohex- 2-yl ) oxy-6-[ 3- (1-net hyl )i m dazol i n-

2-yl ] phenoxy- 3, 5-dl fl uoropyridi n-2-yl ) oxyl benzam di ne;

4- hydr oxy- 3- [(4 (2- carboxycycl ohex- 1-yl ) oxy- 6- (3-(1-net hyl )i m dazol i n-
2-yl ) phenoxy-3. 5-di fl uoropyridin-2-yl)oxyl benzam dine; 5

4- hydroxy-3-‘f?3”t'§9 car boxyfl uoren-9-yl )@xy-6-(3-(1-net hyl) |Pﬁ1T azé"l‘?‘rﬁ-
2-yl ) phenoxy- 3, 5-di fl uoropyri di n- 2-yl )oxy] benzam di ne;

4- hydroxy- 3-[ (4-[ 9- car boxy-2- chl or of | uor en-9-yl ') oxy- 6- [ 3- tl

- met hyl ) i m da2ofiphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;

2-yl) phemmwro?cv-ﬁ 1AL (h lcu%%wlbr@mv%bw 8-PXM | RARARTILARORE

h%dag;(gl i n[ &%ﬂ ]'engx?'v-p?: deIuon‘operiin 5 vllox%%&?zé%%%l ohex-1-yl)oxy-6-(3-(1-methy

| ) pherehwgro8y-8-Ld(fl | 2aticanpyye vdiopen-3yd) PG| B Fraetimilitnideezplin-
ydgoxy- 3- [Q%)Bﬂmﬁﬁf-bGW&MﬁbmFr@wﬂouyM&mmﬁm(3 (1-methyl)im dazolin-

| h
yé?oii}%’["(‘ﬁ%@"a i}%ﬁ“&ﬁaﬁ?’&i {])%(‘ WV '"('%“I?'%?rret hyl )i m dazol i n-
| ) phenoxy- ; vﬁpfehnf’*m'éﬁdﬂdpﬂode"@ yiloxelkenzemidinani di ne; 1 5

i
y

-h

-y

-h

-y

- hydr oxy: '%uiowa!ul cmamwﬂwdr&&%abh-s w,a,&zsvwm fmdmyilimiliakdi) ) | m dazol i n-
-yl) phenoxy enzam di ne;
-h
ct
-y
-h
I
y
-h
I
di f

[ S |

yir oxy- 3. [ eabarenesy S B proguidiygibdnzamiv

t 10- y 4yhysinpxB313-1@-Lanpexyinpibpinan-Galalyr63t3-(1-methyllimidazolin-
) phenoxy- g, Xﬁp@huw@fs&aﬂm&saomria.nZz-w&gasx.lzbﬁiamm di ne;

glg;gxé 'tvg’lt’% ‘%yf’gf’%é%ﬁﬂﬁimpz&zm- -ﬁ)-s- -{ 1-methyl)imidazolin-

| ) phenoxy - 3;v8phtindxy:3 Baifisprioyriding2-ylloxdkerdzemidinani di ne:

ydr oxy= uio(:%a!u%-( Q%Eﬂ%ﬂb&%ﬁbd&&h@2gb 84854 ﬂ-methvl)umxdazohn—
2-yl) phenoxy- 3,

(0]

<

'

) QxYy- 6- m.daz
q uor opyr %d p’?ﬁ?”& % 5?9‘?‘8’88‘2!% 1Y )p¥yibenzamidine;
- hydr ox y-rdfoeyt3{1 (-6 griboxyy2-2zahigvi Al -2 Chitdpo Ry -843-( 1-mptaylimiiagoBa{ 1
met hyl )i m dai@hbﬂlﬁoxy-a 5-dnfluoropyndm-z-yl)oxv}benzamidme,

4 Dyt oxg PbeR S e PR RB by el ULttt (1 o hyI )1 i daz

olin- 2-vl)pheno=w-§5-)dk5henqem¢msﬂ-'ﬂhavlb¢m@pyx| di n- 2-yl )oxyI benzam di ne;

4- h%’%b??!-lﬁg:[oﬁﬁsﬁé (8 RhMBexMEtAMCIL L6 (3% 1 -methyMimbazdin: Y| ) OXY-6-(3-( 1
-ne I M ddagzo .

o T Y henoxy. SV B SIYP ORI Yok TS i ne: and

4- hydr ox - ?ﬂdt[o(%%@‘MP@W‘&@&M?W&MHy-mmlﬂmmm@w met hyl )i m dazol in- 30

2-yl) phenoxy- g.yhotdnbtyi® GQﬁMbl‘oﬂdvrﬁm?z-Wo)cfnﬁé(r]z%ﬂﬁam di ne.
EXAMPLE ii he preparation of

rat.
repr esent an'r\%y's'lﬁm'(?‘rxg%'b(”fy%"?“%a'%ﬁe?dt“ 6?1’3 ‘1"5‘?'&’”"" oral administration
cont 86ni ng a éuliphenexy-3p-ditkeropyridiard-vitemyloenzamidipmiar naceut i cal |y accept abl e

Salht q 4-hydrlof® 8-8@1(2-nftibxycarbonylpyrrolidin-1-yi) t;5—(3-(}-metl'\lvllimidazolin— | _
R e mai LT R S s
di ne: 4-hydroxy-3—[(4-(2—ethoxycarbonylpyrrolidln- ~yl)- 6-(3-(1-methvl)nmidazolm—
2-yliphenoxy-3, 5-difiuoropyridin-2-yl)oxy)benzamidine;
30 4-hydroxy-3-[{4-{2-carboxy-4-hydroxypyrrolidin-1-yl}-6-{3-{ 1-methyl)imidazolin-
2-yl)phenoxy-3, 5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-1{4-{4-carboxy-5, 5-dimethyithiazolidin-3-y1)-6-(3-{ 1 -methyllimidazolin-

2-yl}phenoxy-3,5-difluoropyridin-2-yl)oxy)benzamidine;

RO AN BNTANBNANENT A

4-hydroxy-3-[{4-{2-carboxy-2-hydroxycyclohexa-3,5-dien-1-yl)oxy-6-(3-{1-methyllimidazolin-
35 2-yl)phenoxy-3,5-diflucropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-{{4-(1-carboxycyclohex-1 -yl)oxy-s-ca-( 1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;



A | ngredi ents %W ./W.

Conmpound of the invention 20. 0%
Lact ose 79. 5%
Magnesi um st ear at e 0.5% 5 The above
ingredients are m xed and di spensed into hard-shell gelatin
cont ai ni ng wWO%M®d ng each, one capsul e pul d appr oxi mat M@%ﬁ'ﬁfﬁhal |y
dosage. B. I ngredl ents %
WL/ wt. Conpound of the invention
(2)0 5 00/%1 0 4-hydroxy-3-[{4-1 -carMﬁmkﬂ'}ni-ﬁiheﬁ\)'lo%ﬂhax-zw)oxy-B-[3-( 1-methylimidazolin-

. 0

8. 6% 2-yilphenoxy- ?ts c{“? ropyridin-2-ylioxylbenzamidine;

69. 6% 4-hydroxy-3-[{4~{ 2-carqnqulpt@gx3ﬁwl)nw~§-ﬁ Fonethylbreifiazolin-

0. 9% r%,;l')bae,ﬁmg,s.d.mfdpwdﬁpi.sg)dyiyjhbniahw.,ﬁxcept i on of theI magnesi um
stearate arg_conbi ter as a granulating

l'i qui d. %T f?V&F%&13§f‘1g@h°"(L°"Y'H‘8Wg3 ﬂgﬁaé'éque'ﬁmgﬁ%ﬂ PR 15 nmagnesi um
stearate and f orZmdighenexy3ibadifiuorapynidin-Arvlioxvisprracisineat e tabl eting machine.

C. | Ngr edi-Kyakcky-3-{(4-{9-carboxy-2-chiorofiuorérPSRk B-8%1 B thyhilREdihon

0.1 g R | ene.. ol -

20.0°g 2 ooy 3 SRR TR A Gy gty

20.0 g 20 4-hydroxv-3-[(4-(1-carbompygﬁgﬁmy@xmclohex-l-vl)oxv~6-(3-(1-methyi)imidazolin-
1.0 g 10 z-yl)phenoxy-s\@Jlﬁforopvndm-Z-vnoxvlbenzamldme.

g.s. 100 n1_

nve js dissolved in
propyl ene d WBQXV'%fVe?WI"@Y@ P?/'?'dp“l(ﬁj&e“'meﬂg lEf""gaﬁ?'fl'sorbat e 80. A
suf fi ci ent  quantZtipherfoxwdiSedifiuoropyiitim2-stikyibendaridingt i rring to provide 100 ni
of t/he SOI Uf-hyifbox {31421l o%réow&yexaﬁéimwommt(mm%.m.dmum- D.  Ingredients

2/%\1.t 0% 2-yl)phenoxy~3[§ %{ u&%&u{] n-2-y ioxyn:enzlanv nr;E hon

78. 0% 15  4-hydroxy-3-{(4- (1-cart@yygycigpent-1 -ylloxy-6-{3-{1-methyl}imidazolin-

2. ]9% | 2-9%%@&%-\3%-&iﬂﬂ@dﬁﬁrﬂh&ll%ﬂae%hﬁdﬁﬁ m xed and filled into
soft el asti S .

% Wt /Wt f h d?&yﬂ-ﬁil3-cagboxyb|%¥8}%3o%%ct-}-yl?tﬁé%ﬂ?l Wﬁh&l”mxdazohn-

1. 0% 2-yl)phenoxy-BE-diflorepyriding2ytiguylenegidines | | ul ose 2. 0%
0. 9% sal i nfe4-h¥]droxy- -{(4-{4-carboxybicyclol2.2.2]oct-1-ylloxy-6- (3-‘l|1I iliaetlhqlmﬂ;dﬁiollm- I . The
conpou of the nti o ul ose/ sall ne soO utlon
FOTEOUTR f 1 AP S9SN

4-hydroxy-3-{(4-{3-carboxybicyclo[2.2.2]oct- 1-yi)oxy-6-(3-{ 1-methyl)imidazolin-
2-yhphenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-{{4-(1-carboxy-2-hydroxycyciobut-1-ylloxy-6-(3-(1-methyllimidazolin-
2-yllphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
25  4-hydroxy-3-[{4-(3-carboxybicyclo[2.2.1]hept-1-ylloxy-6-({3-{1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{{4-{4-carboxybicyclol2.2.1}hept-1-yl)oxy-6-{3-(1-methyllimidazolin-
2-yl}phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine; and
4-hydroxy-3-[{4-(3-carboxyadamant-1-yhoxy-6-(3-(1-methyl)imidazolin-
30 2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine.

EXAMPLE 3
This example illustrates the preparation of representative pharmaceutical compositions for
oral administration containing 2 compound of the invention, or a pharmaceutically acceptable salt
thereof, .g., 4-hydroxy-3-[{4-{N-methyl-N-{1-ethoxycarbonylcyclopent-1-yllamino)-
35 6-{3-(1-methylimidazolin-2-yl}phenoxy)}-3,5-diflucropyridin-2-yljoxylbenzamidine:



EXAMPLE 4 This exanple illustrates the preparation of a

representative pharmaceutical fornulation for par ent er al
adm ni stration contai ning a conpound of the invention, or a
pharmaceutical ly acceptabl e salt thereof, e.g.,
4- hydr oxy-3-[(4-(N-(2- et hoxycar bonyl pyrrolidin-1 -yl)-am no -{1
-methylim da%‘?ﬂ(‘ﬁlﬁé‘yl ) phenoxy) - 3, 5-di f| uosppyri di n- 2-yl )ox%/ﬁ%%g%*gi ne:
I ngredi ents Conmpound of the invention
0.02 g _ Propyl ene gl ycol
20.0 g A.  Inarediems| yet hy| ene gl ycol 400 % wi.wt, 20.0
% (1)0 Gh?hmﬂ% geaée lin_%htion Lt 20.0%

.0g . 9% Sal i ne sol ution
g.s. 100 nL L°°‘°f%e conpound of the invention i7ss'53‘|’ ssolved in
propyl ene glycol, pol y¥esipsiandtagiajeol 400 and pol y&8%bate 80. A

sufficiens quantiThe sbovdinBrkdiems araniset dndidisperiséd intteriardisham geluvini dapaildsicohtaBing O
provi de 100 %"Q‘Qr‘fég‘igl‘e Va gggygggggﬁ%gk‘gghgmf %J“%ggﬁ%g?.t hrough a 0.2 [err]
B. i

menbrane filter er steri i ons.
EXAMPLE 5 xanpl e illustrates the prepgedddon of a
represent ati ve phar macesthgound oCth8NEAtiohON i N supp@eidewpry form

cont ai ning a conpound ﬁLgr;[eQSmis&\é?a%i on, or a phar maceuti&gl)sl y acceptabl e
sal t t hereof, e.qQ.; )

4-hydr ox¥@ 3-[ (4- (N- ( 2-®etebxycar bonyl pyrrolidin-1-yl)-ami$8f% 20 6-3-{1
-nmet hyl i m dazol i n- 2- yl Jfetee@oxy) - 3, 5-di f |1 uor opyri di n- 2- ylebmey] benzam di ne:
| ngr edi ents PVP {polyvinylpyrrolidine) % W 6%

Conmpound of the invention ) _ 1.0% )
Pol yet hyI ene g| ycm" apgwR)ingredients with the exception of/thexnagnesium stearate are combined and

Pol yet hyl enegghyisted usifp)@ater as a granulating liquid. TheXé:nRi&tiddis then dried, mixedWith the

| ngr edi eg s g GooT Bl SkrlsR95S PfhecPREh S Wik ln 3o SAE Bl AfinpOUT ed 1t 0
nmol ds co?alnlng e ota wer ght'. :
EXAMPLE 6 c. Ingrediemtex anpl e il lustrates the preparation of a
representative phar macesthpousd of e Mvkstionon f or i nsub.klgat i on cont ai ni ng

.{?J(?’ﬁ_g o2 pharmaceutical ly acceppabl e salt thereof,

a conpound of the inve‘;”,
30 e.g., 4-hydroxy-3- E4 - met hoxycar bonyl pyrrol i din- -yl )-am no) -

6- (3-(1 Polyethylene glycol 400 200¢g
-met hyl i @ddazol i n- 2- yl pqfzemateygo- 3, 5- di f | uor opyri di n- 2- yl .0xy] benzam di ne:

I ngredi ents % W . 0
M croni zed compound of "£he i nventi on 1. 0% d:shoo mL

M croni zed | acto S'Ehe compound of the invention is dissolved in propylenegy(ceb/pggethylene glycol 4°?he
i ngredi ent s anidepagsbibet, 8011 X auliciem dugaick sfgedderiig1thain addas with|ssifriog teegrovigead mi. t h

a dosing ~of the solution which is filtered and bottled.
25 D. ingredients S wtwt,
Compound of the invention 20.0%
Peanut Oil 78.0%
Span 60 2.0%
The above ingredients are melted, mixed and filled into soft elastic capsules.
30 E. ingredients 2% wi./wt,
Compound of the invention 1.0%
Maethyl or carboxymethy! celiuiose 2.0%
0.9% saline g.s. 100 mL

The compound of the invention is dissolved in the cellulose/saline solution, filtered and
35 bottled for use.



-47- punp. EXAVMPLE
7 This exanple illustrates the preparation of a representative
pharmaceutical fornulation in nebul i zed form containing a conmpound of
the invention, or a pharmaceutically acceptable salt 5 t hereof, e.g.,

4- hydr oxy- 3- [4 (N-(2- et hoxycar bonyl pyrrolidin-1-yl)-am Pﬁ;r

6- (3- (1- reMRA8IMMazol i n- 2-yl ) phenoxy) -,3. 5- di f | uor opyri di %7'943%/] benzam

di ne: I ngredi ents
% Wt ./ wt. Conpound of the invention
0. 005% Wat er EXAMPLE 4

10, 0000, . This exemple fiusvates thifbrerion of a reprasentative sharmaceutical farmulation for

and bl end@Entiry ﬁd'watsg?tmmemm a °°F‘B?‘P‘Pﬂ I°5f"l°dﬁ‘\"°[‘§°‘1 Reh pﬁé‘?ﬁ‘k"’&@%"\f n a

nebul i zeracexpuabfzstt theredt, @9.0ddiyargxyR3H-{N-(2-athoxycarbonyipyrrolidin-1-yi)-amino)-

EXAMPIGE | ¥ Lation of a
represen%aalg@‘émp yg?#ﬁzcogﬁ?l@ : fg)“ hlei’ldéMoHﬁwﬁ ??’J’&g’gp%s l ® orm containing a.
compound of the indASERHEBEE or a pharnmceutical |y acceptable salt |
thereof, e.g., 4-hydmpaghddsedmishtiaret hyl - N- (1- car boxycgzg opant - 1-yl ) ani no) -

6-(3-(1l-nethyl-im g%%hﬁg@ﬁo\’l ) phenoxy) - 3, 5-di f uoron[,l di n-2-yl ) oxy) benzam
i di ne: ngredi ent s

% W . /Wt . Potyethylene givcol40hound of the invent PBR9
0. 109020 Polysorbate B0 opel | ant 11/12 1.0g
98. 90% c acid
o]
1. 00% ﬁ1% Sa‘m sgugéf of the invention is %. spersed in oleic acid

and the propelThasespound ef the inventiop dgpigsoiyed i prenyiese BlycqlrralveBylanealvsoh 40 an
aer osol codpalysuebaté 80t adufticieht quantal 0f 0.9¢ sa8hd/Rdlution is then added with stlrrmg to

EXA'VP'-E &ide 100 mL of the LV, sol hich is filtered throlgh ) Ctor Xa and
Thr onb 9'” ° - erne |'e§°ue?§gawym esml)tr?"set At ggshéél arﬁ?rﬁv%/? yfﬁt(r% %

COWp&l?ﬂdSpaB‘fagf%‘é"quI%WPFW"PBW&I‘ ds factor Xa, thromnbin and tlssue
pl esm nogen activator. The activities were determned as an initial rate of
cl eavage of the peptide p-nitroanil Wetshe enzyme. The cl eavage product,
p-nitroaniline absorbs at 405 nmwth a nolar extinction coefficient
of 9920 Merr ]fé‘ﬁ[eéi"?“_l’“’ illyprrates the graparation qfia crprespRtative; pharmaceutiop! pampgstion in

sul f oxi desupfisitady f¢rBedontairtnod: soneaurgt atdiss invention, or ApRaphabutiAlly acceptable salt

ggoomvl TrH I tﬁt.lslf, 0.2 %A NASlif4-R(B-tkbhyeRbbiviyFrbiicirgh-Omiaf. PO! yet hyl ene gl ycol
20p 6-(3-(1-methvlnmndazolm-z-yl)phenoxy)—s 5-difluoropyridin-2-ylioxylbenzamidine:

Ingredients % wiiwt.
Compound of the invention 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene giycol 4000 24.5%
25 The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.

EXAMPLE 6
This example illustrates the preparetion of a representative pharmaceutical forrnulation for
insutflation containing a compound of the invention, or a pharmaceutically acceptable salt thereof,
30 e.g.. 4-hydroxy-3-[4-{N-{2-methoxycarbonylpyrrolidin- 1-yl)-amino)-
6-(3-{1-msthylimidazolin-2-yl)phenoxy)-3, 5-difluoropyridin-2-ylloxylbenzamidine:

Ingredients % wt.fwt,
Micronized compound of the invention 1.0%
Micronized lactoss 99.0%

35 The ingredients are milled, mixed, and packaged in an insufflator equipped with a dosing



Enzynmes (Enzyne Research Lab.): 1. Human factor Xa stock sol ution:
0.281 ng/nmL in assay buffer, stored at -80C (working sol ution
(2X): 106 ng/nmL or 2 nMin assay buffer, prepare prior to use). 2.
Human t hrombin stock sol ution: Stored at -80[err] C (working solution (2X)

1200 ng/ L or 40 nMin assay buffer, prepare Ph {ESP’EPJ"
3. Human tY %g%‘”ﬁl asm nogen activat org£t PA) (Two chai ns, |gna§” ock

solution: 1 ny/ni, stored at -80[err]C(working sol ution (2X):
1361 ng/ L in assay buffer, prepare prior to use). Chr onogeni ¢
subst r at espupdghar maci a Hepar Inc.): 1. S2222 (FXa assay) stock

solution: 6 mMMin deionized Herr]O store at 4[err]C (working solution 10
(4X): 656[err]Min assay buffer). % S2302 (Thrombi n assay) stock
solution: 10 nmMin deionized Herr] o EXAMRES at 4cC (wor ki ng

sol'ution (4X): ThOafmpleillublrates the paparititinfaf |2 representativehharmacSRR8IFofmudtionss ay )

st ock sol U,‘ielbgﬁed aon f{?/}.{gﬂ ng/l%' cgﬂu'p&ﬁ\q hﬁg nrﬁpl 2o é’ﬁhaé[wfc"aﬂt}c d‘( ME&B@Q sait

solutiaon (4X): X andar

conpourt s¥eEsf: §-€i tfr'PVGFP"V‘:" (4t oxycarBo i'?f'dDNS@'a’@?@’r ed at -20[err]C
Test conpo&+sas n@e:lﬁwpmandia 2l)phdnexy)43)5ditiucdspyridi-gHoritendaimidis::

10 MM in DVBO stor O[err]C Assay procewo

Assays were perforne |n -wel|l mcrotiter plates in vol une of 200
[err]l. Assay m?ﬁﬁf‘i’e‘ﬁt‘%‘ MEEON h final concent r a®P8R%of 50 nv
TrisHO, 150 nmM NaClwatagr 5 nM Cad 2, 0. 1% pol yet tsglemses gl ycol 6000, pH

7.5, i{bthe absence gfanpf €sence of the standard inhibijgQyooed the test
conmpounds and enzyne an substrate at follow ng concentrations: (1) 1 nM

factor Xa and Thecomagundiof thejinyecsionjs disgobved Jethanet and bispred Wit wawo[ Ee | M
S2302; andiofniiiatibd isdvert Patkaged irda debutier ddipbad @8h a Absing fusspcent r ati ons of the
standard i nhi bitor conmpound in the assay were from5 [err]Mto 0.021 [err]M
inl to 3 dilution. Concentrati o of the test conpounds in the assay
typically were from10 [err]Mto x‘H"“H‘Els[err]Mln 1 to 3 dilution. For
pot ent test corfhiswaxdspleilvstraentbe pteparbtionts anepasenmtivelphafv@eédical Xormulation inassay

wer e f+§ t hﬂos&' o} @&z&.ﬂ 1 L%rﬂpoﬁ:ﬂ.@& tﬂMrMthn%’r o Hhfhe a‘QEeuJaQQIQ at:fgp%g(egsﬁlt nMto

0.041 nM. trate concentrations used are equa
Klerr] val 'ﬂ%'§° fde r“'tﬂ@"kﬁﬁé%‘éﬂt""é’%‘% N corReveYdanent-adlamingks 5vis wer e
per f or med &{3-AnipteHmitaolre2-gipnemaxy)-3,5-difluoropyridin-2-yijogylbénzaridisé:ep i n t he assay

was the preparati onlﬁgg]%mm\/l test conpound stock sol uﬁ!,gﬂ_@ix i n DVSO
(for potent test conpoun 10 mM stock solutions were furfher diluted to
0.1 or 0.01 ompPund At thejpyegpion, assay), followe®®Pthe preparation

of tes20 conpound worPkapetipns 01442 ons (4X) by a ser9&:®049il uti ons of 10
mM st ock sol utions \Uk;"pagﬁ omek 1000 (or Multi probe 204)1dd%96 35 deep

wel |l plates as _follows 832 are a 4Q [er Mworklngrsolution
by diluting thdPtEoRRIEESE Heinvept 5ﬁd‘P??"‘§g§a?)°‘° acid and the propeliaptgs flBp iy 2

steps: 1 tresub®@ misma id tHeo pdurkd into an aerosol container fitted with a metering valve.

EXAMPLE 9
25 {/n vitro assay for Factor Xe and Thrombin)
This assay demonstrates the activity of the compounds of the invention towards factor
Xa, thrombin and tissue plasminogen activator. The activities were determined as an initial rate of
cleavage of the peptide p-nitroanilide by the enzyme. The cleavage product, p-nitroaniline,
absorbs at 405 nm with a molar axtinction coefficient of 9920 M'em™’.
30 Reagents and Sojutions:
Dimethyt sulfoxide (DMSO) {Baker analyzed grade).
Assay buffer:
50 mM TrisHCI, 150 mM NaCl, 2.5 mM CaCl,, and 0.1% polyethylene glycol
6000, pH 7.5.



- 49- (b) Make another five serial dilutions (1:3) of the 40
[err]M solution (600 [err]l for each concentration). A total

of six diluted test compound solutions were used in the assay.

St andard i nhi bitor conmpound (5 nM stock) or DVSO (control) went through the
sanme dilution steps as those described above for te?#g&?%ysg

The next st¥PMWH®he assay was to dispensg 50 [err]l, orrpound
wor ki ng sol uti ons (4X) (from 40 [err Mt00164[err]M in duplicate

to mcrotiter plates with Bionmek or MP204. To this was added 100
[err]L of en#yive (Bayne Reseamhubb.pn (2X) with Biomek or MP204. The resulting

sol utions re in t ent er r t o

To the sol ﬁ?l ong &/g'g%tacgg)% fu‘% I““n "Lbez?? mLPZmF sgeagv%'?fg E?ol%goa;?uaclw?rﬁ%
with Bi onek or $@utigoigAl: 106 ng/m °f2"M '"'Hﬁeavé?\'ifyfrréfemfﬁét'?'é%“mre measur ed at
405 nm at 20 seecomds thrdrhisin ¥@E6 sdidtion! $tdfed Bk FBOCE Swérking solutiona2X)HEFRIIIL & at e
reader gt anbie ul ation of Klerr] of the.
Conpoungs of thgblnhhsgﬁ?;agtbuffgr preparepn%tg:%s(i rates were cal cul ated as

mOD/ mi n based ofuMAR tigsup plasminpoen; aqtivaser ééﬁﬁwwamﬂ%g'vWF Folytipn: 1 ngimles
wer e det er m ned stayedf dtl-80° 0y woikingdakutior 2Xi:B6k agirLag bdsa Buifk, fdébatel grideRYselOr
the Morris 0 wth an EXCEL spread-sheet. Ki

val ues V\er%f%moﬁe f)f&%%éaghr}hg'%’aqmd"eﬁ“a‘?%) err] by 2. Routinely,

Ki (factor Xa) v&R&e%(FXasssay ﬁﬁckawwpwﬁreMdaﬂem'w fetererat AE Motorkingssolytion
equat i gg. {4X): 656 ANDRRedpdGHel, the i nventi on, whe_n tested in thi s

gf] Zahh ngﬁ 1St L%ESH: HiRfor &8hy) Lol BhilidichY 16 hm .In%e.’ok‘.i‘éa%b, QYRR AR5 irg?
EXAMPLE 10 solution (4X}: 1200 4M in assay buffer}. (In vitro assay for Human
Prot hro (rjrbi ra?s e%] S$2288 (tPA assay) stddk dﬁlug&’ia!) lﬁtﬂm)ﬂﬁ&n‘zg& af% kt&emid“twﬂmﬁ% he
conmpounds of t e i.nhi bi pr ot hr onbi nase. Prot hronbi nase
(PTase) cataly {] ﬂg%ﬁ%&?‘wdrﬁas E'"ﬂﬁlnrorrbi ntoyield 25 fragnment 1.2

pl us tHﬁorrtﬁtwdﬂldt'szm‘mﬁBWHk&émpne internediate. This assay is an end

poi nt ass dymmAs bMsol, ytofkt ak Feoepr ot hr onbi nase i s neasured by activity
of t hronbi by the anount of.
t hronbi n fgrre%re ﬁp%m}sngmﬁe%%& oqthnw" o sgotqg%%ﬁgoggcur ve (nM vs,

mOD/ mi n) . For déPePMimBMSEnsigred pyadr ¢4 (PTase) of the conpounds of the
I nventi on, ﬂg@mﬂu&- activity was expressed by thrombin activity

Egn{; ogl c Te(?ﬁnol 0gl gllra’m%d in e&a@%"ﬁ‘i‘mfﬁ B almak'\;;ﬁ%{h&tb%ghﬂsaya

1.0 ng/ nL i99™BORRER wer'bfma' songamesien pLsq PM HishEle 45 MM Nagl.c-§ 4 CaCly, 0.1%
Human f act qiolyétyietnglysa 6808, .pHLAD, in el dbsdricXad frésehge ¥hK stagHagDihbibitod Bt the 1638 1

mg/ L in compounds and enzyme and substrata at following concentrations: {1} 1 nM factor Xa and
164 uM S2222; {2} 20 nivt thrombin and 300 M $2302; and (3) 10 nM tPA and 371 4M S2288.
25 Concentrations of the standard inhibitor compound in the assay were from 5 y4M to 0.021 yM in 1
to 3 dilution. Concentration of the test compounds in the assay typically were from 10 uM to
0.041 #sM in 1 to 3 dilution. For potent test compounds, the concentrations used in the factor Xa
assay were further diluted 100 fold (100 nM to 0.41 nM) or 1000 fold (10 nM to 0.041 nM). All
substrate concentrations used are equal to their K, values under the present assay conditions.
30 Assays were performed at ambient temperature.
The first step in the assay was the preparation of 10 mM test compound stock solutions
in DMSO (for potent test compounds, 10 mM stock solutions were further diluted to 0.1 or 0,01
mM for the factor Xa assay), followed by the preparation of test compound waorking solutions
{4X) by a serial dilutions of 10 mM stock solutions with Biomek 1000 {or Muiltiprabe 204) in 96
35 deep well plates as follows:
{a) Prepare a 40 gM working solution by diluting the 10 mM stock 1 to 250 in assay
buffer in 2 steps: 1to0 100, and 1 to 2.5.



- 50- assay buffer (wthout BSA), stored at -80[err]C.

3. Human prothronmbin (FII) (Enzynme Res. Lab., Cat# HP1002) working

sol ution: Diluted Fil to 4.85 ng/nL in assay buffer (w thout
BSA), stored at -80[err]C Phosphol i pid (PCPS) vesicles: 5

PCPS vesi cl 0 20%38) were prepared by nodification Hpofesgt hod
reported eﬁo(ﬁﬁ@)ﬁ by Barenhol z et al .49.Bi ochemni stry (1‘?7’7) Vgia. 16,
pp. 2806-2810. Phosphati dyl serine (Avanti Pol ar Lipids,

I nc., Cat#840032): 10 mg/ M in chloroform purified

from brain, (st or &hke 204teerrfive seratiditutionst(i 3y eithe K0 aMgolution (800 4i for each
Phosphat i dyl Cho'cbﬁlﬁnﬁﬁmpt A tcP Rl R bix laiiitbd fost éd%ouno%’izﬁ%o@&'é (3ed ift he assav

_5(2)02:1‘} fntin S(t:ahnld(a)rrdq;h?blmr co waag é oM ﬁ;%cge?]rB%l&sg? 68“0” xentqaro;{%\ tE? o Ortfe:}g
(Ameri can Disteps@s those déseobed aBavefop B8 conBOulds r | nnl es, stored at room

tenperatyre) wor kg Qeﬁ@:dbtsh % asgvsﬁﬁl ] @Qpéﬂe B@gﬁ bRk @3t bé nﬂvoﬁ:ﬂg%ﬂlhﬁ&g
Herr] O " Che “ : ractlﬁwal P a(jre)h
Assay buf f er#Xi5y °‘ﬁ’1\‘?|y0 I"‘f"i' §‘1—E2I ﬁw i dyp °It°§5 WWCB ates)with @'aﬁfl 4 | Toghig (V
PEG 6000 was added 100 x(LBDH)\;‘/ﬂ@ W kinG S oS (PlawitiFBiotvek dRIMP2g9Aad 69 resultmg For

one plate a%ﬁ“ans%f@ﬂ{cﬁbgtaﬁatfambleﬂi’\!e ordRird<foP 90 Siutls] ONS:

Pr ot hr onbi nase ¢ 27.5 [err]l of
PCPS stock (4. 36Q'H1\‘>5‘° Hivtiene et gidep 19 fgﬂﬁ’s{'ﬁl’ P’ﬁ"’% ‘]PM'%CF% b B‘°"l°“ or
assay buiof erMP204. (b 25 nM Hurman factor Va: 5.08 [err]l of Va
stock(1l ng/n) Wethe Ghiyﬂk%h& \Mrpﬂ'lea&mt 405 nm at 10 seconds intervals leef Je]rJan’%é .h
assay buffer. ((’ Human factor Xa: Dilute factor Xa
stock (0. 287 THEFMOmer.plate msc ﬂ@baW‘Pﬁ"’“‘“m‘“ assay buffer.
Prepare at | east 1200[err] L. 25 Conmbi ne equal vol unes (1100
[err]L) of qg - | o -:u,;s-ﬁ Ventit’S, Va and Xa. Let

stand at anbi e eratur use .i nmedi at )fhgfc
50

Sore T r0e, Chieyms rahea were celpyita Py AR FEset 8Hﬂ€a‘5’iﬂ}}"’8 e aadings)
2. 6 15er nfalVks-Hwemndefarmoinkd byfiiting ¢Heldaja todhd lng-wgit 2qualtion flihéariodr tid Morisamc k

(261 rsrf/l E%{I_ T/-)quéa};?tig l-hnléwgnﬁ Sh Ei(éEL spraad-sheet Ki vaWe§ b«o@slﬁﬂﬂyobl?é#;d% dlvm thg’

nL ay
oot or DTV AZARY 2 Roitnsiy ttaiiog Kol oot 1RaR SR ees sy g o e orsssr
stock (5 m\Veqpdties. 10. 56 m of 20 mM EDTA/ assay buffer.
S. Test CONMPOLEI Rk P HaNRlen@dn, Wheh 13168 @ bksay, demonstrated the sEEARE k&It

0t o oIS e AP e B estibent r at 1 ons | n dupl | cate.
EXAMPLE 10
{In vitro assay for Human Prothrombinase)
This assay demonstrates the ability of the compounds of the invention to inbibit
prothrombinase. Prothrombinase {PTase) catalyzes the activation of prothrombin to yield
25  fragment 1.2 plus thrombin with meizothrombin as the intermediate. This assay is an end point
assay. Activity of the prothrombinase is measured by activity of thrombin (one of the reaction
products) or by the amount of thrombin formed/time based on a thrombin standard curve

{(nM vs mOD/min). For determination of 1Cy, {PTase) of the compounds of the invention, PTase
activity was expressed by thrombin activity {(mOD/min}.

30  Matarials:
Enzymes:
1. tHuman factor Va {Haematoiogic Technologies inc., Cat# HCVA-0110) working solution:
1.0 mg/mL in 50% glycerot, 2 mM CaCl,, stored at -20°C.
2, Human factor Xa {Enzyme Res. Lab. cat# HFXa1011) working solution: 0.287 mg/mL in



Assay conditions and procedure: Pr ot hr onbi nase reacti on was

performed in final 50 [err]L of m xture containing PTase (20 uM PCPS,
5 nMhFVa, and 1 pMhFXa), 1.2 [err]M human factor Il and varied
concentration of the test conmpounds (5 [err]Mto 0.021 [err]M or

| ower concentration range). Reaction was started by addition 5 of PTase
and i ncubat SHOPHMOY i nutes at room tenperature. Reaction RGYEEVIAMLA by
addi ti on of EDTA/ buffer to final 10°%M Activity of thrombin
(product) was then neasured in the presence of 0.1 nmM of

Spectrozyne- TH asdibusfer @lihoalasiPidisn Qo M nutes (10 seconds intervals)
at anpi ent te ] TH x mcroplate reader. Reactions
wer e perfo;gjr?ed iHr.%' "?E%%%HB% thlf PEPHETT £70- st E&oofbw“”"“g solution: | 1y { e
first step of tRIuRdFH o 4:£5 et jr assdy hiiffeitvationtdESn). compbatr8°C5X) or buffer
was added tRhospholipid [FOPSIVelicas: | N duplicate. Then 10 [err]L of prothronbin

(hFI'T) X) was i85 Ne>lgt i 30 PTase was added to
each vvel(sl . miX fpg:rggg' o'%'? @g%? g)é‘%&n RS) Ware prapargdfy 'ﬂ%‘gfga?‘ﬁ‘e‘ﬁ the,RerHed geported

[err]L of 20 nVPkbSphafidyseing tavahi Pois Upicddinc 2¢d@dadgsopach well to stop 15
the reaction. The reslldlr;t‘é,ng.s ut.i ons %%ﬁﬁ’t en m xed for about 10 seconds.

| _ C \

Then 100 [err]L of =¥ arefam. Py AN §5018%-200C warlen nifgagen or argsn.
thrombin reacti @h°%?§dmﬁ@'ivhwan%eguﬂwsahc.. Cat# 850867)nm for 5 minutes at
10 secads interval s somgml/i @dddadm, DpnthétRS: 6°0-d: ? BhidtSyHORRME Stored at -20°

Cal cul ations: unde{r nitm;m&%@. reaction rate was expressed as m n.
using OD readings fromthe Tive mnute reaction. I Cferr] values were

cal cul at ed SRPEFPZYMe-THI§merdigan Diagnesica Inci, CAI#GRABLIRO umoles, stored at roofihe conmpounds
of the inventi onesiguimore) woikeg sbidfioribiskolled J0%mdtdiiPhd mRlugibhtbnase when

tested in tfu,s . .
e d8a%sRREBhem Co., Cat# A-7888, FractionV, RIA grade). (I'n vivo assay)

25 15 Assgypjuuttes| S0oaMTgisHSIsely 7 Fe /B oM MaG@s2.5 i Galtl), 0t BEG 608D conpounds
to act -as anti - cBOUbABLESBSA (Sigma, Fr.V, AIA gréWl). € rats (250-330 g) were

anest heti z AL i i.tal 0 [kg, i.p.) and pr epar ed
for surgergﬂr%ae'n?tgggga_ggarrgﬁ%&gr '@%&%mﬁéa%ﬁn’f’ ‘ed for the neasurenent of
bl ood Y- pr e PEathrempigasgomplex: f or * t aki ng bl ood sanples to nonitor

clotting variabli@s (oot REHSI(97.65(476F HOPE)stock (4.36 ANl diRkdd 63Hn8ICh 20811 wwith
thronmbog astin tine Qgﬁ;‘&){eh The tail vein was cannul ated for the purpose
of 30 adm ni stering the test conpounds (i.e., the compounds of the

i nvention and st‘%fndagég'}“ Hyrgan fagtor Va: 6.0 kit of Mecack it gimi-hivansdilgted ta fieal AR@MEN
was opened via a m duliwik assayibsff@n and t he abdom nal vena cava was

50l at ed 1 or 2- 3,0 Qichh Al PislBPxE Bl WELR o S NEARSG HLENSIS gl

2-3 cm segnent of the abdom nal vena cave we
surgery, the ani nal s 3§f@ybufer Sigpareiasteast 12004t.ahi | j ze prior to beginning the

exper i r@nt . TesiCombiip @kl Soludese1200T4) iof bash@&Empsnedt In kbl drdid GNBLIS, 38 ang RE! US
(t =0) 'guI_hr S8 M B dedbfblond tampebbturd’tors 1 B hiuled s Lk Imacrblbly STRQR! 35! 1
{bring to ambient temperature before use).
2. 6 M Human prothrombin {FlI): dilute 124 xL of Fit stock (4.85 mg/mL) to final 1400 pL
with assay buffer.
30 3. 20 mM EDTA/Assay buffer: 0.8 mL of 0.5 M EDTA (pH 8.5) plus 19.2 mL assay buffer.
4, 0.2 mM Spectrozyme-TH/EDTA buffer: 0.44 ml. of SPTH stock {5 mM) pius 10.58 mL of
20 mM EDTA/assay buffer.
5. Test compounds {compounds of the invention):
Prepare a working solution (BX) from 10 mM stock (DMSO) and make a series of 1:3 -

35 dilution. Compounds were assayed at 6 concentrations in duplicate.



-52- mnutes into the infusion (t=5), the abdom nal vena cava was
| igated at both the proxi mal and distal ends. The vessel was left in
pl ace for 60 mnutes, after which it was excised fromthe ani mal ,
slit open, the clot (if any) carefully renmoved, and weighed. Statistical
anal ysis on the results was perforned using a choxiﬂaﬂaz, pairs
Si gngd rank MOSB11094 Thepcorrpcmnds of the invention Qﬁg{ ested
in this assay, denonstrated the ability to inhibit the clotting of

t he bl ood. . Wil e the present invention has been

descri bed Asgavipopditiensand eroceduieie specific enbodi nents thereof, it
shoul d be undePsttoadbibysetréantion wid pdriafinddin tikal 58l of Mixtury edritaimisy ETeae EXUNBY

10  be mpggg amw RAV vaﬁngh#my P2 YRRk uem a}% Légfaufco&swtfuh Bk the

true Spll‘lt and Scope | nventi on. t1on 3/
nodi fi cat |°6‘ﬁ%°'4ﬁ'ﬁ§/(5dé“ HaBhE21 sM &mer a°"]§a'P‘ﬁ“8‘E| f"&ﬁe‘s iRearaipn was started by 3ddition; 5| |
conpos Bt | @NPTHse @Bd inblibatgd fOCE Finutes a0 fodfStemp&ufd Rebh@P6 wak Gtopbed lﬂﬂdﬂﬁi’bh ¥e,

Spirit angn$gmifer 1 final 1%fml&|hel:\c9\;|t§fo$ rorjnﬂf( ad?&du% 'wda‘ltljlen%%ggge%qﬁ“ % ? andf'S are

: Eé.e”dem?ro Bgﬂ’\g@fxﬁmor\@e-m as supstrate at 4Q5D (A1 @ miswext1Ageqandnintanelsy Poup
consi st i ngmbient températureoniaTHEROMBX! mitesplatd Rhddr. Reactions were performed in 96-well
microtiter plates.
10 In the first step of the assay, 10 4L of diluted test compound (6X) or buffer was added to
the plates in duplicate. Then 10 ul of prothrombin (hFil} {5X) was added to each well. Next -
30 ul. PTase was added to sach well, mix for about 30 seconds. The plates were then incubated
at ambient temperature for 6 minutes.
In the next step, 50 4L of 20 mM EDTA (in assay buffer) was added to each well to stop
15  the reaction. The resuiting solutions were then mixed for about 10 seconds. Then 100 u4L of
0.2 mM spectrozyme was added to each well. The thrombin reaction rate was then measured at
405 nm for 5 minutaes at 10 seconds intervals in a Molecular Devices microplate reader.

Calculations:
Thrombin reaction rate was expressed as mOD/min. using OD readings from the five
20  minute reaction. IC,, values were calculated with the log-logit curve fit program.
The compounds of the invention demonstrated the ability to inhibit prothrombinase when
tested in this assay.

EXAMPLE 11
{/n vivo assay)
25 The following assay demonstratas the ability of the compounds to act as anti-coagulants.
Male rats (260-330 g} were anesthetized with sodium pentobarbital (90 mg/kg, i.p.) and
prepared for surgery. The left carotid artery was cannulated for the measurement of blood
pressure as well as for taking blood samples to monitor clotting variables {prothrambin time (PT)
and activated partial thrombopiastin time {aPTT)}. The tail vein was cannulated for the purpose of
30 administering the test compounds {i.e., the compounds of the invention and standards) and the
thromboplastin infusion. The abdomen was opened vi# a mid-line incision and the abdominal vena
cava was isolated for 2-3 cm distal to the renal vein. All venous branches in this 2-3 cm segment
of the abdominal vena cava were ligated. Following all surgery, the animals were allowed to
stabilize prior to beginning the experiment. Test compounds were administered as an intravenous
35 bolus (t=0). Three minutes later {t=3), a 5-minute infusion of thromboplastin was begun. Two



wherein: Z[err] and Z [err] are independently-O, -N(Rerr])-,-S, -SO) -
-S(Oferr]-, or -OCCHerr]-; Rerr] and Rlerr] are each independently
hydrogen, halo, alkyl, nitro, -ORlerr], -C(OORerr],
-CCONRerr])Rerr], -N(Rerr])Rerr], -N(Rerr])C(ORerr], or

-N(H S(O[err err]; Rerr] is -C(NH)NH err], -C(NH N(H)

NN 1) CopHM 11 - C(NH) N(H) C( O Rl efgp ], C(NH)N(H)D(%’E o 1 o
-CCNHN(HC(ONHRerr]; Rerr] is hydrogen hal o, al kyl, hal oakyl, nitro,

urei do, guanidino, -OR[err], -C(NHNH err], - C(NH) N(H)OQ[err] ,
-C(O N R[ erdﬁr}u):a[ iftol'the infusjoarirs 5) Gheeblonjiei t’r&n)alabiu‘ wis ligated at both the proximal and
- CH( OH) ( g NSRS | | kyl),
(1,2)-im dazo &Is (;r)‘t or?ngas o E[ﬂctg ]lfl% %3‘%%{.&97 ““PS wmé“?’% %&Qeﬁfﬂ.gg‘;’tgﬁ nyl
( opt i onal | 9mgﬁ§ glft, qpe:{a éﬂe 5!9t |agy)| garefully removed and welghed Statistical analysis on the
resuits was performed using a Wilcoxin-matched-pairs signed rank test.
5 The compounds of the invention, when tested in this assay, demonstrated the ability to

inhibit the clotting of the blood.

[ 2R K BN BN )

While the present invention has been described with referance to the specific
embodiments thereof, it should be understood by those skilled in the art that various changes may
10  be made and equivalents may be substituted without departing from the true spirit and scope of
the invention. In addition, many modifications may be made to adapt a particular situation,
material, composition of matter, process, process step or steps, to the objective, spirit and scope
of the prasent invention. All such modifications are intended to be within the scope of the claims
appended hersto. '



-54- Rlerr] and Rl err] are mdependentlH hydr ogen, "hal o, al kyl,

hal oal kyl, nitro, -N(Rlerr])Rerr] lu mu%,ﬂum;”me”]

~C(ON(Rerr])Rlerr], -C(ONRerr])

-N(Rlerr])C(ON(Rerr])Rlerr], -NRerr])ctORetr]*

- N S ;

Ngg[[gx}gga' elir ((arR[rlarrﬁ}eEtra]rri-SR[err]-SQMere nis O torgi,zmmyﬂ
-O(C(Rerr]) err]))[err]-Rerr] (where nis 0to 4), or

Rl
-N(Rerr])Rerr]; err] is hydrogen, alkyl or halo; each Rerr] and R err]
is i ndependemﬂ#ﬁﬁlﬁ%é%ﬁ, ‘al kyl, aryl (optionally substituted by hal o,
al kyl, hydroxy, akkoxya cempdund xsiectédtrdin thedjrélpkashsisting of thewolidlirgyfomitias0,
nitro, carboxy, al koxycar bonyl, am nocarbonyl,

nonoal kyl am nocar bonyl, or dial kyI am nocar bonyl ), or ar al kyl

(opt| onal Iy substit teq by mal oe*al kyl, ary hygroxy a)kox g* aral kyl ,

am no, al kyl am nq

al koxycar bony@ﬁl n c\ar on?/ {(+). nong Ia rbo oftt).

di al kyl am nocaronyt) : ERF | «a strai ghE, o7 br an ghe chain;
Rlerr] is alkyl, aryl (ptionally substituted by hal 7, al kyl, hydroxy,

al koxy, aral koxy, am no, dial kyl am no, nonoal kyl am no, nitro,

car boxy, al koxycarbonyl, am nocarbonyl, nonoal kyl am nocar bonyl, or
di al kyl am noGar bonyl ), Rér ar al kyL (opt| onal |y substitlt ed by hal o,

al kyl, aryl, [o Kk al kyl , am n§~_di_a 0, noal kyl am no,

nitro, r boXy, Iko bpnyl amrbo (1v).
monoal kyl am n bonyks di al kyl &g Bocar bg rl] is a
nmono-, bi- om?tri-cycliic car bocyélic ring system con ai n'i ng from 3 to 15

carbon at ons wii ch may be partially or fully® ‘saturated.or aromatic,
wherein the carbon atons may be optionally oxidized and wherein the
carbocyclic ring systemsis substituted by
-(C(Rerr])(mierr]))[enr]-Rlerrjkéwhere mis to 4), andls optionally
substituted b RNagaghkyl Q ¢ ar al koxy,

hal o, hal oal k al kgxy, ok\y),- -N(R[ rr u' érn], or
-C(ON(Rerr] Rrer«, Rl er™NXis a nmono-, -cyc .heterocycl iC
ring system &ont ai ni ng gfrrom3 to 15 ring rr%rrbers R’ [ ncI Udi ng carbon

and 1 to 4 hetero atons selected from nitrogen, oxygen and sul fur
atons, wherein the carbon, nitrogen and sul fur atons nay be optionally

oxi di zed and wher ei n the heterocyclic ring ,System may be partially
or fully saturated or aronmatic Y I Szd w 22suhgti t ut ed by
-(C(Rerr])(Rerr]))[err]; ﬂerr erﬁ(mhgo ) (vAand is optionally
substituted by al kyl, ar al kyly, al , aryI oxy, aral koxy,

hal o, hal oal kyl, hal oal koxy, hy»dr oxy, -N(JRlerr])R#rr],

-C(OORerr], or -CCON(Rerr])Rerr]: R¥rr] and R[err], together with the
nitrogen atom forma nmono-, bi- or tricyclic heterocyclic ring

system cont awhemig: from 3 to 15 ring nenbers including carbon and 1 to 3
additional ais-cirr=heigLo atons sel ected fromnitrogen, oxygen and sul fur
atoms, wherepn sulf% atons may be

optional I'y o?.m"?"ga"’dﬂ%"m’ér—“é\i PN % "%&/ﬂs?é”r?" system may

be parti al | yRbandfRt|are/eash independently hydrogamabale; aliwll nitro. QRSSCIQAAR%Rd by

-C(OIN(R®)R', -N(R®)R'®, -N(R®)C{O)R®, or -N{H)S{O},R"?;

R? is -CINHINH,, -CINHIN(HIOR?, -C(NHIN{H)C{O)OR'2, -CINH}N{H}C(O)R?,
-C{NH}N(H)S({0},R"?, or -CINHIN(HIC({OIN{H)R?;

R? is hydrogen, halo, alkyl, haloalkyl, nitro, ureido, guanidino, -OR®, -C(NH)NH,,
-CINH)N(H)OR?, -CIO)N{R%)R?, -R"'-C(O)N(R?)R°, -CH{OH)C{OIN(R*)R'®, -N{R?}R°,
-R"-N(R%R™, -C{O)OR?, -R"'-C{0)OR?, -N(R®*)C(C}R?, (1,2)-tetrahydropyrimidiny! {optionally
substituted by alkyl), (1,2)-imidazolyl (optionally substituted by alkyl), or (1,2)-imidazolinyi
{optionally substituted by alkyl);



(C(R[err])(R[err]))[err] -R[€err] (where mis 0 to 4), and is optionally
bstituted by alkyl I I : | k :
f]g.l 3, ! hgl gal kgl (:i thI oafirkgxy, “mml"“"“l“ UIE )%E(grr?ry- 8(6 C]?{{grr]O?Wm
-C(ON(Rerr])Rerr]; and Rerf] fs*-cf0dR érr] or -C(ON(Rerr])Rerr];

ded that wh - N -
L St L ) D

substituted by -C(OOR[err]; when Rerr] is
-O(C(Rerr])(Rerr]))[err]-Rerr] (where nis 0), Rerr] can not
bcé( po)hcag{l RS a]tamamyﬁdep&i.daﬁw iidFagen, HaloPikyt HalodikAy hitrs LRBHe AUt e%[ by ;

err e . - relds -
Rlerr], toget hewan h&tollwnrt?t'r chéﬁf(ﬁ’} = éw&%gfhgt 'N]t‘)%%dﬁk@ ﬁi'ﬁ@al’gs%tﬁ '
pi peri di nyl sutbsltl(iﬁf)ﬁtQéd“by -C(OOR[err]; as a single stereol soner or a

m xture_t Reg Emﬁ%)- @Rstm'wrsmauw:&etdm 25 P A0, 8RS dtlerd AT €OT .
2. The co F‘“@’ sm 1 selectedfromforrmla(l) [err] : :as a

si ngl e stereoi 8’ i Xture thereof; or a pharmaceutically accept abel
salt therBbY Fhvdrogen. alkkylorflalo;  The corrpound of aim2 wherein: Ais -N=;

é% er r} angeckRebrid nutsanddgmmnﬂm(tj&gxn -diRyl, amepﬁunandeﬁn{e]&r hiberr] and] _
err are eac en ro err IS
-C(NH)NH err], my&:iﬁﬁ)‘)’ Iﬂﬁ@(‘b’ﬁi\% f'a'g?"a'h@f NP%Q?%'ET'@?’FE[‘%?‘ rcf'bgk[ err] is

ur ei do, guani ohim;!carm[/lenm]npcar@(nwkpnma&whqnimc(tQ@)/N@F@lelkvlr}rylﬁiEeerm]wn. or

-N(Rerr]) Rl er g thuaatsu %&mﬂx&trwtd Bkl Jwtl hvdroxy. alkoxy OdthtkdGdhi
substituted by ‘%

ho/
bstituted by al kyl
or (1,9% é%i’&?@ﬁé‘{'"%%?"fz‘%ng? Péfo Zg'BSSV ‘:’;ﬁ u e'); >I;[gr r,]y ;nd
Rlerr] are i ndem&ﬂnmlnycmmbgemalRMImca@btwﬂ: or hal oal kyl; Rlerr] is

-NCR err ] g G &k ntLbArBL&E&LmQJLWJhL.nR[err] (V\here nis 0to 4); each Rerr]
oy el o R SR ERSRR LA e M B S RS X o o
nmonoal kyl am nogming, tdtaysvlaumdaowyoalkviammo nitral m@maﬁmmkbonﬁmmmrbbwt.yl

monoal kyl am nOﬁ@r‘JQQQMJnmoQé’rbtmyﬁ|ok¥nhlmﬂ9&§fbb%y bo aralwl (optnonal!v sut@ﬂﬁ‘:’téﬂw '
(optionally su'p ar al kyl ,

0X
& o, R Pl BikoR i, P vierind, meRagiaahing e
al koxycar bonyl GafWMVMM ammocafbonv'nvmlkmytnmmqtmlr Bonyl , or
di al kyl am nocagifRpathihocattlonfif;] | s aI kyl, aryl (opt i onal | y subst [ tut ed by

hal o, al kyls,.. hydr ox |.ko
monoal kyl ém sn%X\o?ﬁ t%bo"(’am'c )% 5 t CYFBTITY °Ttam'"ﬂ1fnoc arb Pﬂ §ﬂ¥b°" Stams

which may be pamallv or fully saturated or aromattc, wherein the carbon atoms may be
optionally oxidized and wherein the carbocyclic ring system is substituted by
-{C{R®){R'*)),-R'® {where m is O to 4), and is optionally substituted by alkyl, aryl, aralkyl,
alkoxy, aryloxy, aralkoxy, halo, haloalkyl, halcalkoxy, hydroxy, -N{R®R'®, -C{O}OR®, or
-CtOIN(RHR'®;

or R"¥ is a mono-, bi- or tri-cyclic heterocyclic ring system containing from 3 to 15 ring members
including carbon and 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur
atoms, wherein the carbon, nitrogen and suifur atoms may be optionally oxidized and
wherein the heterocyclic ring system may be partially or fully saturated or aromatic and is
substituted by -{C(R?{R')),-R'® (where m is O to 4), and is optionally substituted by alkyl,
aryl, aratkyl, alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N{R#)R'®,
-C{O)OR?, or -C{OIN(R*)R'%;

R' and R'S, together with the nitrogen atom, form a mono-, bi- or tri-cyclic heterocyclic ring
system containing from 3 to 15 ring members including carbon and 1 to 3 additional
hetero atoms selacted from nitrogen, oxygen and sulfur atoms, whaerain the carbon,
nitrogen, or sulfur atoms may ba optionally oxidized and wherein the heterocyclic ring
system may be partially or fully saturated or aromatic and is substituted by



nmonoal kyl am nocar bonyl, or dial kyI am nocar bonyl ), or aral kyl (optionally
substituted by hal o, aI k al koxy, aral kyl, am no.

di al kyl am no, nonoal kyl am no, Emm“l mun ij ﬁilboxy, al koxycar bonyl,
am nocar bonyl , nonoal kyl am noca di al kyl am nocar bonyl )
Rlerr] is a mono-, bi- or tri-cyclic carbocycllc ring syst I n
from3 to 15VOSMIN At ons whi ch ngy. be partially or y sa urated
or aromatic, wherein the carbon atons nay be opt i onal I y oxi di zed
and wherein the carbocyclic ring systemis substituted by

-C(R[ err]) (R err¢HRHR %]mFRf byheie(mfiscd to 4h and iQontignafly Sumtvéb\oﬂwhcmw grafkyl,
substituted by ablkdﬂy. al@rfow ;ardioRy, dlo, haloal ), halo@kds@ XBidroXy Y-NEREIR'®, 510} 0RB X3¢,
hal o, hal oal kyl , bRﬁ‘b) hydroxy, R[err])R[err] -C(OOR[err], or

-C(O)N(R[err )R[er err is a nmono-, bi- or tri-cyclic heterocyclic
ring systerrﬁc?omcé@ﬂﬁﬁgfﬁ‘%’ RIS 15 ring menber s i ncl udi ng carbon

and 1 to 4 BRUREPHat ARBn RBIL AWRYLCHhNR™, R Miﬁﬁrh .s@xmna«afibeﬁweﬁwmpmw

atons, wherein the carbon itroge I & QpLL ana
oxi di zed and or p"’“'\/\)ﬁ'é'rdé'b%'t'ftﬁggherbt‘@ggcﬂh hg@@’ B 'Hg "ﬁ%lb’t Fal |y
or fully satur at eap nnt bgphered. inaphtin pirsridinyt or pvrromm Bubstivuted blvyC(O)OR° and when

-{C(Rlerr]) (R ergi &)e[um‘sdw PRt JR'( ¥da8iher Wit fhe GiitioBerfldtomAEh rio® bOPparRARA by
substituted by aI al kyl, al koxy, aryl oxy, araikoxy,

hal o, hal oal kyl , d‘"é’l T<"8>s<"‘“‘°ﬁ%&¥éo‘°§fﬂ' N(R[err])Rerr],

-C(OORerrpsa 6'!‘9'9 @(WF?E@'T‘*] ')"ﬂueerﬂ‘i'fwfamh Fjagmaceutiogily @G@W&N saltrthereqf.
-C(ONRerr])Rerr]. . The conpound of Caim3 wherein: Ais

-N=; Z[err] and errl are eac en or - err err
S cne e £ ST %fm] pred o e by c o R o1 Rerr)
is (1 ,2)- tetrahydropyr|n1d|nv (optgonally §ubstk1uted by al kyl), (1
,2)-inidazo|y| (optionally aIkyI) or
(1.2)-imdazolinyl (optionall -stl ute I)(nR[err] i s hydrogen
Rlerr] and Rlerr] are each hal;
-MNHH)(qmeHD(NaTDHeH] es](MHen|SOto® each R err]
and R err] is |ndependently hydr ogen, aIkyI aryl (optlonally substituted
by hal o ar.al kox

monoal Kyl anfh Snplp Fiesempy & krs e i or £ oisbitucali odeurniel Seberdil >

nmonoal kyl am nocar bonyl, or di aI kyl em nocar bonyl ), or ar al kyI
(optionally subsgi tut'ch ddynpbérdoof Cidirks 2lwheddiné| , hydroxy, al koxy, aral kyl,
am no, ndi al kyl am no, nonoal kyl ami no, nitro, carboxy,

al koxycar bon T ‘ani nocar bonyl , nonoal kyl am nocar bonyl, or

di al kyl am nécendb%ﬁ';ﬁ ‘PdeDeFél!@F‘Y]o'v§‘a'l'9§=ﬂ; aryl (optionally subst it ut ed by
hal 0, al kyl R' SndaféQxe/ each iddapshderitlydylid¥dh, halo, alkyl or -0R%1 N0, di al kyl ani no,

monoal kyl aming. RN, -GRERINS 0L HPURRINAR e 2 nocar bonyl,

R® is ureido, guanidino, -OR®, -CINHINH,, -C{O)N{R®)R'®, -N{R*)R'®, {1,2)-tetrahydropyrimidinyl
{optionally substituted by elkyl), {1,2)-imidazolyl {optionally substituted by slkyl), or
(1,2)-imidazolinyl (optionally substituted by alkyl};

R® and R® are independently hydrogen, halo, alky! or haloalkyl;

R7 is -N{R®)-{C(R*}{R"%)},-R'? (where n is 0 t0 4);

each R? and R is independently hydrogen, atkyl, aryl (optionally substituted by halo,
alky!, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl), or
aralkyl {optionally substituted by halo, alkyl, aryt, hydroxy, alkoxy, aralkyi, amino,
dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl);

R is alkyl, aryl (optionally substitutad by halo, alkyl, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,



-57- nonoal kyl am nocarbonyl; ‘or~dial kyl-am nocar bonyl ), or

aral kyl (optionally substituted b | kyl, aryl, hydroxy,

al koxy, aral kyl, amino, dialkyl arrnm“lmllm"”ﬂmgm nitro,

car boxy, al koxycar bonyl , am nocar bdnyt, Lm)r'foalskyf‘am nocar bonyl, or

di al kyl am n R err] isarmno- bi- or tri-cycli lic

ring system Wﬁ#&%l ng from3 to 15 car bOJgaatorrs V\ﬁcﬁﬁﬂsdgﬁxg

partially or fully saturated or aromatic, wherein the carbon atons nmay be

optionally oxidized and wherein the car bocycl ic ring systemis substituted

by - ( C( Rranqakyleminopsrpony|, of diplkeigrainedarbpndl. ar srplkd (@tw*m gubstifyted; by

opt : Enal I yhsrbsthéwtm?n Riyl, Aylingky, afkbiy), araﬂcﬁ;ﬁ-hiﬁh‘wb dialkylamino, n%m%riuﬂf L Yhi@xy

aral koxy, halo X X err
“(OOR[err], Or&aﬂm% hlygx’v anﬁf %moéﬁr?o&? 9 yalkgla%l‘r%a%&{ :%[S ~C(O ORerr]

or -C(O N(R err]?'ﬂ[‘\é?'F']‘“a’me . The conmpound of O aim4 wherein: A

i's -N=; Z[ eRrPlis sindnat] Bit 61 trla:lvalcesaﬂabcvcﬁc iing~{y8tefn| cohtinitg dfofr B fo T8 cariidn] stdrfid ;

Rlerr] is -C(NH NF%R ol b @Lg«.;a.mor fggglﬁu?%eéo%t gom nws.,u el n,xL {?sgt 3l 1Y

substituted by ne onal oUted by
methyl), or (1. 29mi°ﬁi' M%ymd yvogsein M’F‘?"WE}Q@Q !Vﬁleﬂtfs wsme) Rlerr]
i s hydrogen; R eqcrennd) Fi'ewHeredh@s ©&C4), &l i9 optldh@Rslibstifuted by alkyl, aryl, aralkyl,

“N(R{err])- (C(R[g.éo,ld)§ R st el RUBSI oy ke e o] o€

Rlerr] is independe roe
carbocyclic ring %9%%”? %el ected’ from t he group consisting of cyclopentyl,
cycl ohexyl, or R is a mokd/ChiOSH XY clic ROTeRRYdNE Ag sy3einDéuiRdiing feditl 326l #6BRY temberd d

wh in th [ | t
( E":E eRI[ gr (] )e ( rRI[ grgrn?y? [1% r}wgrhrnd 1 0\%&9 %; msl'gtefé\ ep ¥rom dntrogen °f‘Y%°" ar\? sulfur
substituted by hy@mgxyherein the °°’b°"P\("RPQ§"r°]‘9 RPI@; ptjoms n@(/(g)a @{i@p\ly] oxu@ﬁed and

6C( O N(T E[ err]) Rl ehedein tasldezao[cﬁu:é tind Systef by Stially Q*fuﬂﬂa@rﬁ‘iﬁﬂﬂrd%étﬁ[aﬁ& A

) e conpoun rele er.r enz 0
hydroxy; Rlerr] 3 squt ‘%"h@‘ésr‘rﬂwﬂﬁzﬁ QWhﬁRL il ‘r’la"ﬁﬁer r°???a”r?'c’i BoEy ééY 86(15'0t h
fl uoro. aryl aralkyl, ?H‘exxe GWiR?erﬂia'EﬁdeF%ﬁ hpigalieb| hatoplisexys hmwmélm’m"’

foll ow ng: 4- hyd:mmeFe or(-éldRinRrRCasdaoxycycl opent - 2-yl )am no) - 6- (3-(1

-net hyl ) i m gaez . 9
2-yl ) phenoxy- 3' Sd{Q)Cﬁ ﬂf)rcégg/Nr"?éF n-2-yl ) oxyl benzani di ne;

4, The compound of Claim 3 wherein:

Ais -N=;

2! and Z? are each -O-;

R’ is hydrogen or -OR3;

R? is -CINH)NH,, -C(NHIN(H)S(O},R'? or -C(NHIN(H)C{O)R®;

R? is (1,2)-tetrahydropyrimidinyl (optionaily substituted by alkyi}, {1,2)-imidazolyl {optionally
substituted by alkyl), or {1.2)-imidazolinyl {optionally substituted by alkyl);

R* is hydrogen;

R® and R® are each halo;

R’ is -N{R®)-(C(R°}R'%)),-R"? {whare n is O to 4);

each R? and R' is independently hydrogen, alkyl, aryl (optionally substituted by healo,
alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl}, or
aralkyl (optionaily substituted by halo, aikyi, aryl, hydroxy, alkoxy, aralkyl, amino,
dialkylamino, monocalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylarminacarbonyi);

R' is alkyl, aryl (optionally substituted by halo, alkyt, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,



4- hydroxy-3-[(4-(N- (1 ,3-dicarboxycycl opent- 1 | )am no)-6-(3-(1
-met hyl )i m dazol i n- 1"“ I“‘J])“ Jll ﬂm
2-yl ) phenoxy- 3, 5- dlfluoropyrldln |ne;

4- hydr oxy-3-[ (4- (N-(1-carboxycycl opr opyl

-yI)amno)- - thyl )i m dazolin-

2-yl ) phenoxy- é%gAWuoropyrl di n- 2-yl ) oxytdmnzam di ne; PCTEP7ID4561

4- hydr oxy- 3- [(4 (N-(1- carboxycyclopent 1- yI)am no) - 6- (3-(1-nmethyl )i m dazol i
n- 2-y henoxz 3,5-difl uoro ridin-2-yl)oxy] benzam di ne;

4- hydr oxy- 3- [(4 (mened! VIRBPORITHORY) ar laz‘"w*)'%ﬂﬁv &Y 2pikylogtionally substituted by

- et hyl ) i m dazol inate, alkyl, ary), hydroxy, aikoxy, aralkyl, amino, dialkylamino, monoalkylamino, nitro,

2-yl ) phenoxy- 3, 5-
4- hydr oxy-3-[ (4- (c%'_ %Jiw%g‘rg EJbQJ%‘ 6} Q/oclr a-%‘})am nol% ?grbf'lw et hyl )i m dazol in
2-yl )phé’ﬁ&\f&?ﬂ%‘%a'&?‘wpuor opyr| di n- 2-yl ) oxy] benzani di ne;

4- hydr oxy- 3-fX i$-a(rhénbd, -b6-aF lrbeyehic/ €dristegotic 4iny bystim EudtairingfPorh 31686 Barbad afbsiazol i n

0 hydlr oxy- 37 [ L RO 56 bllah)/GF RAY Lok HeBa &7 HArm&lEY bREHEA U Sl atoms may be

, 3- di car boxycyct GHB‘?PaKY 9¥igizadiang yehereinghg qarbasyelio ing AYstRRY is|shiatituted by
2- y1) phenoxy- 3, 5~d:m°b(a19n,ppy ivelreimds Gltg a) hdlie dpwdHall siBstituted by alkyl, aryl, aralkyl,

4- hydroxy-3-[ (4- 8yR10 o

- di car boxycycl ohex %.} R‘gox%i m‘fo’%{ ?%o'(' Toﬁ'é‘{' harofllk‘r’ﬁ‘vda?é?xyh'ma W, -CLOIOR’, or

2-yl ) phenoxy- 3, 5- G‘iol"ﬂ Sp¥¥i di n- 2- yl ) oxyl benzani di ne;

4- hydr oxy- 3 d'(.é -Cih -t agbaxpiwr.boman- 3-yl ) am no) - 6- (3- (1-net hyl )i m dazol in
yl ) phenoxy- 3, 5-di f | uor opyri di n- 2-yl ) oxy] benzam di ne;

4 hydr oxy- 3 [(4 (El\l-(l car boxybi Céclo[Z 2.2]oct-2-yl)am no)-6-(3-(1-nethyl)i

m dazol i n- yhe pererayrd oRCiAimdt wheteifopyri di n- 2- yl ) oxy] benzani di ne;

4- hydr oxy- 3 1{(94N{=N- met hyl - N- (1- car boxycycl opent - 2-yl ) am no) - 6- ( 3- (1- net hyl )

i m dazol i n- d 72 are 93 %1_bp,henoxy 3, 5-di fl uoropyridin-2- yI ) oxyl benzam di ne;

4- hydr oxy- 3- 2 Na- et hyl - N- (1- et hoxycar bonyl cycl opent - 2-yl )am no) - 6- ( 3- (1-

- methyl)imd dﬁ'ﬂﬁmgaﬂ or 'OR

2-yl ) phanoxy23 &ﬂdﬂhhyoropyrl di n- 2-yl ) oxyl benzam di ne;

ﬁy Ih§/|d ;nO)c(ig 3- r{s s g (%%hbyrhpwnﬁﬁny? (ogh&\%\;)%&ﬁxt% BY ?n%-,‘y,}- A IZ) qh% ! lell-lgﬁt(o:%él “1_ met

2-yl )phenoxy 3 5 supstitsest Bopeul o S-Frimigazefinyk fpptionaliy substituted by methyl);
4- hydr oxy- 3-f*(dnvdhdgamt hyl - N- (1- car boxycycl opropyl - 1-yl ) am nol - 6- ( 3- (1

-met hyl)im da
2-yl )phenoxy é Jéh Ieﬂ%}’glo'rl di n- I‘)) oxyl benzami di ne:

4- hydr oxy- 37 (N ’Nl WSHW" N'-‘ P’h’"’ nis
-2 calr §)0)r<]ycyC|eeﬂERFtana-R}4 u}mmherﬁw(tﬁdrbdmﬂakhydrlamwfazoI i n-
enoxX\g,m
Aoy Ay L R e SR B o prr et 5
-met hyl )i mi dazol thlobutvl, norbornene, norbomane, and a amantyl and wherain the ring system is

2-yl ) phenoxy- 3, 5-sabskituted DPOYCRUIRIAIZ-RIF (ywbety ilie OF, and &iopagnally substituted by hydroxy,
4- hydr oxy-3-[ (4- (,,quﬁtoh;d(o,ﬁné br C@bINmeRpYCl ohex- 2-yl ) am no) - 6- (3- (1

-met hyl )i m dazaq . .

2-yl )phenox;?"gag' 'ﬂu‘?me SpFOMIRIRY: v 1 ) oxy] benzani di ns;

4- hydr oxy- 3-[ (4- (N— rret hyI N- (1- car boxycycl ohex- 3-yl )am no)-6-(3-(1-nethyl)i

m dazol i n- %&woﬁa@mcg Whétgh.opyri di n-2-yl )oxy] benzam di ns;
N- net h _

4- hydr oxy- 3- 1- car boxycycl ohex- 4-yl ) am no 3-(1
- m?%/hyl ;(?/m diag’tfr"g’f?ﬂm- be zyloxy rhydroxy, Xycy X-4-yl) )-6-(3-(

R? is 1-methylimidazolin-2-yi; and
R® and R® are both fiuoro.

7. The compound of Claim 6 selected from the following:
4-hydroxy-3-1{4-{N-({1-carboxycyclopent-2-yl)amino)-8-(3-{ 1 -methy))imidazolin-
2-yliphenoxy-3,S-difluoropyridin-2-yl)oxylbenzamidine;



- 59- yl ) phenoxy- 3, 5-difl uoroF’yrl di n- 2- yI ) oxyl benzam di ne;

flngtyﬁ;r;,ym?’dggglfhtmhy' * Y i[> «- >t am noy-e-(3- (4

*

2-yl ) phenoxy- 3, 5-di fl uoropyri di n- 2-yl )oxy] bé&nzan di ne;

4- hydr oxy- 3- (4 N—rret hyl - N- (1, 1-di car boxycycl ohex-4-yl)am -(1-neth
2-yl ) phenoxy- 3 5 d| fl uoropyridin-2-yl )oxy] benzam di ne;

4- hydr oxy- 3-[ (4- (N-net hyl - N- (2- car boxynor boman- 3-yl ) am no) - 6- (3- (1-nmet hyl )i
m dazol i n- 4-hydroxy-3-1@-iW() Bhiivaeboyxycyciopat-il iyllamiophye-3d 1 methyyimidaxgiihbenzani di ne;
and 2-vl)phenoxyo? ,B-difl oropvn n-2- Vlljolxvlbenza

me
?mr;%/ﬁ;f);(?/msdéf;mé -I{4-{N-{ ¥-carbox§cy§gprmpyl- yI)anY no)- sT:g {1 mg %:utmd%zo |ln) ami no) - 6- (3- (1 .

2-yl) phenoxy- 3, 2-viipidnory-85ydifludiopyritiing2-yinxy breansimedi ne. 8. The

conpound of Y "
4- hydr oxy- 3 Mgd@x?% {(ém(eﬁsﬁgx‘;f?%?rehgﬁY'E:ﬁ&g\gie‘ﬁ?t m?tw iiglr‘#znotl)m- 6- (3-(1-net hyl)

i m dazol i n- Z‘V“ph"é“’?‘i?'ﬁfﬁ’g WY@“'SZ’M?VNB‘FGWF“Pdl n-2-yl ) oxy] benzani di ne;
and_4- hy dr Gbayd@xj-BAEIN-IThibykyoleigbx 2 Vheosyioo8-ZoN yhethyinogesiin- 1

-yl )am no) - 6- ( 3- lei
2yyl) ) phenz) ( z(vgpﬁ?hg%g N ﬂt‘glﬂ’ﬁ%&'p -yuoxy]]bgnzﬁ?g'rﬁp' 9. The

conpound of“Y'd digpyy3 (4 é’F °"V,&V?'%"°"ﬁ=""°'2f‘8’r’? {3 ‘érﬁ??"Z’f’@?“H""&‘r e each -0-;
Rl err] is hydr o@esptenoxyoREalifiuoropiRidin-2-ydxgiberizaididirbi- err ] ,

( f( QI)H) {\I(e tF? %%&Zg%s}%wﬁlﬁ&o?ﬂ&%agawy%%% LA lmet@h '&J‘f”l?s

P i{m‘;ubst Itute
(1, 2)-i i dazol yl ’abﬂ°6¥1§1 rdfluoropyridin-2-yigsylbppzamigipe aI kyl ), or
(1,22-im da@m}drdst-{(aammmm&alﬂ;oxsmmm 4ylppehirdd)-6438-kyingthyliRnidatolin-i S hydr ogen;

I_Q[N?rR{]er?]n;j A r2]'r)r% err og’rptyl-'? v}mj;gﬂ r\mm'dme ' , each Rlerr]
and Rlerr] g"%ﬂé’dﬁ th ?} ino)- ér@I“ TB‘ﬁY'?"BHSW'S‘/ substituted
by hal o, 2mpkgdoxv-aMMvamnlkz-wqummda ; am no, dial kyl am no,
monoal kyl arg. Mroxolst['iﬂiN-&Q:ramW\orboman 3-ynarﬂ|h§»98$bé‘3@fntl%%mda%ﬂnnoc ar bonyl ,

nonoal kyl am nocar z am nocar ar al kyl
(optionally substh'\"f]'f'E’dy'gf ‘H;é\‘l°6°p 5?"&31V"°’3W?“%r oxy. al koxy, aralkyl,
am no, 4- hvdrcdava-[lwmamaa(bvamolalmElam-mmamma-sm {1eraetbymidazolin- '
al koxycar bonyl , Ezwhuompwdm-z vnmﬂ,g akvdifai nocar bonyl, or

©

di al kyl am npc abo s a | | bs |tuted by
hal o, " al kyl 4P Y “‘é‘r’é‘i"k&‘i&ﬁ“’“"" ‘V“S'“' %irﬁ"ﬁg‘ i Az o,
monoal kyl ami no, Ehvllphenoxwﬂrﬁafbth;oropahdan&ybml)@mm-dmm nocar bonyl ,

nmonoal kyl ar RhReeQLINea - memm-ﬁina&kwymmwamwi Qnanmoa-afmhkméthfmidsﬂnal ly

substituted by koxy, aral kyl, am no,

di al kyl ani no, n&‘ﬂ?f‘?ﬂﬂ%%ﬁ%ﬂmﬁ?‘&%"s VX°""lb°xz°E'5‘i‘<'§0xy, al koxycar bonyl ,

am nocar bo nyhydrmfﬁaiﬁ-wmatmvlrmm:i dicarbéxycysiopent-1-yllamino)-6-(3-(1-methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(A-methyl-N-{1-carboxycyciopropyl-1-yl)amino)-6-{3-(1-methyllimidazolin-
2-yliphenoxy-3,5-diflucropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-{N-methyl-N-{1 -carboxycyclopent-1-yl)amino}-6-{3-{ 1 -methylimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(N-methyl-N-(1-ethoxycarbonylcyciopent-1-yljamino})-8-{3-{ 1 -methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin- 2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-[N-methyl-N-{1-carboxycyclohex-2-yl)amino)-6-{3-1 1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(N-methyl-V-{1-carboxycyclohex-3-yl)amino)-6-(3-( 1-methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(N-methyl-N-{1-carboxycyclohex-4-yl)amino)-6-(3-( 1-methyllimidazolin-



- 60- di al kyl am nocarbon “a nmono-, bi- or tri-cyclic
het erocyclic ring system cont al "u l “ring rrenbers
i ncluding carbon and 1 to 4 het d fromnitrogen, oxygen and

sul fur atons, wherein the carboﬁ‘ rﬁtr~b En and sul fur atons may be
optionall'y oxl c;% and wherein the heterocyclic riggynbdé My be
partially or y saturated or aromatic-sand is substituted by

(C(R[err])(R[err]))[err] Rl err] (vvhere mis O to 4), and is optionally
substituted by al k ral k al koxy, aryl oxy, aral koxy,
hal o, hal oal kyl Z‘Vﬂé'I’B%?fVR%Q9"'“?1'9%#'6'}3f‘v‘wr‘\l('g{'lé?’?’"j’ﬂ‘ﬁ[ err],
- C( O) OR[ er #hydmory-3-CaINNiaRpyeNi] )micerbbhcyaacbxq-mam}no)-s-(s-ﬂ(rﬁi)tﬁmrﬂsdaz}:urer .
-C(ONRerr]) RE?;““ xy-3,5-difluo Jgpyllgla_z_w;ggﬁb%gmggggd of CI al m 2 wherein: Ais

-N=; Z[err] and err] ‘are 1 ndepe rr]-; Rlerr] and
Rl érr] ar e %8yamxy-Féfdrdhmashyt- (V1 HV&P@Q&?""'W&'V”&WW? a'b?r“ 'Eﬁ[“é’l"?‘]’“°ﬂ[‘er r] is

- C(NH) NH[ er r] WWH)!N(H S@porepyritiiRt2eyiiokylbenzaritiikl) N(H) C(O) Rlerr]; Rerr] is
urei do, QPS- mmﬂd-m-(z- Mﬁ%@rﬁﬂ’l—sv?a%rgl s, ‘P?-EH%%HM-

-N(R[err])R[er g 12- rim tiona
substituted by ZVRRh °5‘°*V(%5’27'“?'3?\6'3'2&\3}’|°"¥(18?51=?'B'H'3Pstubst|tut ed by al kyl),

or 4thiydroRy- 314+ (Sl aumastivi-At ] -cdromiybioyeid (2 2. 2Jade2tvilarinaleb- (3y( 1 adekiyd liviidazhiins I |
d hal oal kyl ; i
O e ) oAbl %, 08, T

Rlerr] is independently hydrogen, alkyl, aryl (optionally substituted by

hal o, aBkyl , THey/cbirprynd ofIdedn Y, semtah kremythe spwaag: di al kyl am no,
om0 ) 2o SRR ooyl NGRS H e ABERETY
(optional Iy sub$¥P '?'1?[’%’%}' $5rdiffuprgpyr iI"I?y‘f"°"‘HPW’""H'98Fr"GS!y, al koxy, ar aI kyl ,
almk no, ] 4-hyTirosb; (ke vamativbV- Trethoscirpbrvidyriopent! tvnﬂnlnﬂae’-BgX-yhelthvlllmldazolm

al koxycar bony - a&?L m nocar bonyl , or

di al kyl am nocar gW%%rmrﬁ}mm%wd kz‘f”o;m '*(g'opgl onal Iy substituted by

hal o, al kyl, hydroxy, al koxy, aral koxy, am no, dial kyl am no,
nonoal kyl am no, gni t r the eairipbangyaf Chlirk wreedidoony| , am nocar bonyl ,
monoal kyl aij;pggar bonyl , or dial kyl am nocarbonyl), or aralkyl (optionally

substituted |¥ hal o, alkyl, aryl, hydroxy, alkoxy, aralkyl, am no,
di al kyl anmi Ao R8YrSii no, nitro, carboxy, al koxycar bonyl ,
am nocar boRyis hydgmpeeadrkORni nocar bonyl , or di al kyl am nocar bonyl );

Rlerr] is r,},z ﬁQEmH)eri’,. ~C(ﬂﬁ)h‘u’i)3ﬂﬁ§ﬁ“drccm[]mﬂfdﬁ)'abC ring system containing

from3 to 15 carbon partially or fully
saturated 8 'sé?ﬁh’e?f"?'&"d"?ﬂ‘f@?"éi“ﬂ ‘?W@“ﬂ'é(rslﬂ%ﬂ“ﬁ?‘b%a“l‘bﬁy“b’é"'“’daz"“" ‘°p"‘b"ﬁ'ﬂ‘4 onal Iy
oxi di zed and whsubstitotedity atkat) oo ¢ 1.2k imbiaraling (eptishainsutstinmdadyl diytied by

(C(R[err])qéjg[h%,rokg,)[err] Rlerr] (where mis O0to 4), and is optionally

substitute I , aral kyl . al koxy, aryl oxy, aral koxy,
hal o, hal ogrﬂ‘gﬂ%ﬁﬁ%ﬁfa?'ﬁ Xy, hydroxy, -N(Rlerr])Rerr], -C(QORerr], or

R? is -N({R9)-(C(R®}{R'%)),-R"? {where n is O to 4);

each R® and R is independently hydrogen, alky!, aryl (optionally substituted by halo,
alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino,' nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkytaminocarbonyl), or
aralkyl (optionally substituted by hala, alkyl, aryi, hydroxy, alkoxy, aralkyl, amino,
dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl);

R'2 is alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
aming, dialkylamino, moncalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyi, or dialkylaminocarbonyl}, or aralkyl (optionally substituted by
halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylamino, nitro,
carboxy, alkoxyearbonyl, aminocarbonyl, monoalkylaminocarbonyl, or



-61- -C(CONRerr])Rerr]; or Rerr] |san'Dno- bi - or

tri-cyclic heterocyclic ring systemco “M 15 ring menbers
i ncluding carbon and 1 to 4 hetero atom“ |trogen oxygen and
sul fur atons, wherein the carborf, fit! Og‘én a cl sul fur atons may be

optionally oxidized and wherein the heterocyclic r m may be
partially oWOS#MI8¥sat urated or aromatic gnd is Sl}lﬁgﬁl@
-(C(Rerr])(Rerr]))[err]-Rerr] (where nfis 0 to 4), and is optlonally
substituted by al kyl, aryl, aral kyl, al koxy, aryloxy, aralkoxy,

hal o, hal oal kyl , g4 ,mag%yny"hydroxy, -N(R err] )R err],
O - d
G ey miy o e SIS RS RS oo ST o o
is -N=; Z[err] dneludtjoegertonsand 1o d hete atormg ee*#c}edu feormpittpaage prygen angulbyry | ;
E[[ err } i's ( S( y)H)atWE\e rmieremﬂalbk&sm( H)t&;ﬂ) Sﬁ:sru]fﬁi[féﬁa m&Y be Si(ﬁNtv&ngleki};&X@nB[ err];
err] is et rahydro opt i.ona S tute
(1,2)-inmdazol yl whege %ﬂ"gﬁ%}ycuc ring sys‘%'ﬁ 5@? e B?'gﬂx'tﬂ/ H‘i‘i" REHgated Roriatc dn i
(1, 2)-i m dazol i repbstiteted by AGIFPNR'YLRET iwthetegul ist) toad) kanid)is oﬁ[oea!W]subssntdﬂgmbMQh;
Rlerr] and Rerrjy, Iaﬁrﬁlkg ltbxbaérﬂoxyRLﬁkaly, hato, haloalkyl, haloalkoxy, hydroxy, -N(R?)R'®,

-O err erenis O0to 4); each err] and
R[egrc](Rl[s |]nzj(e§[e§béhp Ff{’é 8 g{f ékyl aryl (optlon?ally substltu]ted by

hal o, R'® isaCIQIOR? dry QIAIMRNIREI koxy, aral koxy, anino, dial kyl ani no,
nmonoal kyl am no, nitro, carboxy, al koxycar bonyl, am nocar bonyl ,
nonoal kyl am noc ony. or di arbonyl ), or ar al kyl
(optional l'y subsﬁjt ut.‘lé'ﬂ BYPHE 8¥Eki"%lwq'°%?f’vl hydr oxy, al koxy, aral kyl,
am no, Ais -Ndk:al kyl am no, nonoal kyl am no, nitro, carboxy,

al koxycar bogtydng zag}eqmagm -0-, -8-or .OCHpDnoaI kyl am nocar bonyl, or

di al kyl am ngcarg,? % L IS a‘%{ a l (optional |y subst I tuted by
hal | kyl 38,52 erily QYR BER); halo. atkylor é'!h di al ky!

rrgngal iyl gnﬁhe-CtNHt%iﬁ cw%yo:,g]’m@uﬁm@ﬁgpms ami nocar iognyly am no.
mBO?| fylt aghﬂg@%:&aoaaﬂmdwfar - 2LINHIRA], DO, |- BiRIRP, arzalt&sshy&fw.hml ly
substitute ra am no,
di al kyl eni no, yrm‘ﬁB'é‘T“ﬁW ’éﬁftﬁgmgk‘(ﬁdén o XJ"‘“'J;%"@X?%'S@V s'gqsﬁw raﬁ%h

am nocar bonyl , ndrRidrhiksaoting feptienethosupstituted by alkvil;  di al kyl am nocar b_onyl );

fR[err]3 It s «'itnﬂmacns,arebihgepeﬁaew hﬁ)’d‘dsh%aﬁﬁﬁlﬁ?ﬂ‘wg&lédﬁwf{ ngI Isystemf clolnt al mt ng o

rom 0] may be partially or fully saturate
¥ RraTarn AR i a SRAT,

or aromati c, y be optionally oxidized
and wher ei neach® gnd B8 ds/inddpendentiyhysvogeaalkyl aod (eptionally sulystisyted by halo,
- (AR err]) (R ersky,)Hyaroky,-siKoRy, fafalRRe," #Pnifd, uﬁwamo Zhonoaarhifio Ottd, @BrBbatyy
st o b, bkl sl monuory BB oM BRI,
aralkyl (optxonallv subsmuted by halo, altkyl, aryl, hydroxy, alkoxy. aratkyl, ammo,
dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalikylaminocarbonyl, or dialkylaminocarbony!);

R'? is alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyi,
monoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl (optionally substituted by
halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, manoalkylamino, nitro,
carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonvyl, or
dialkylaminocarbonyl);

R is a mono-, bi- or tri-cyclic carbocyclic ring system containing from 3 to 15 carbon atoms
which may be partially or fully saturated or aromatic, wherein the carbon atoms may be
optionally oxidized and wherein the carbocyclic ring system is substituted by
-|C(R®){R9)),,-R'® {(whare m is O to 4), and is optionaily substituted by alkyl, aryl, aralky,
alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N{R®}R', -C(O)JOR?®, or



- 62- -C(ONRerr])Rerr]; . and.-Rerr] is--C(OORerr] or

-CON(R[err])R err] 12. Claim 11 wherein: Ais
-N=; Z[err] and Z[err] are each - iﬁ&gﬂﬁmﬂﬂgﬂmﬂrogen or -OR[err]; Rerr]
is -C(NH)NH err]; R[err] is (1,2)- 68 ™ di nyl (optlonally

substi t ut ed (1,2)-imdazolyl (optionally &Pﬁd‘ ted by
nmet hyl ), l%og?hl m dazol inyl (optionallyggubstituted by rret err]

S hydrogen Rlerr] and Rlerr] are each halo; Rerr] is
-O(C(Rerr])(Rerr]))[err]-Rerr] (where nis 0); each Rerr] and R err]

I s i ndependent | y -Biainmd&?; al kyl, or aralkyl; Rerr] is a carbocyclic ring
system sel ecf,qfb i & MBrb1Bi- OF cffc%%réégbmnafsy&m 'ce.nag.w romCY/ ! ﬂmmembers

cycl obutyl, norbornene, nor onane , wherei n ri.ng
systemis including Gar3op 8pd [ o 4 hetery AP Feiagked;fron pitregen; °’FYPE’? ?']d(’\%%fr em
is 0), and is optatens|whereruibs icarbori, ditrogyn indciuliuryatoms may be optibiidRy okidiggdynar r |

-C(OOR[err], or I | Rl &

_GONR er r] VRl er%@ %%&H{/&B[ @5 sl'sterﬁggggg Sé’f}%{g o?fu‘llgégl:m aloggg? and is
Rlerr] is hydr Ogequstﬁlgﬁgyy d;gl;l Jm“))mm Wre rR[s 4),| and is optionally substltuted by alkyil,
1- met hyl i m dazol ianyi2arytkyl, slicesty, Rirgisay] a@iRoxyiRhalo rl']aloalkﬁ, isdalkoky, Ihgdroxy, -N(R?IR™,

14. The conpoun, £l.ai ed fromthe foll ow ng:
4- hydr oxy- 3- &; ge(?égr ogd%) [ ?e%ﬁJZ yl ) oxy-6-(3-(1-nethyl)imdazolin-
2-yl )phenoxy’L IssCEINPRURS-SINRART- 2- y1 ) oxy] benzani di ne;

hydr oxy- 3- [(4 (1- car boxycycl ohex-2-yl)oxy-6-(3-(21-nethyl)imdazolin-

yl ) phenoxy- 3, 5-gi f | nzam di ne:

hydr oxy- 3- L 4 (? caﬁ%&%?%é%ﬁgﬁgéa%u??ﬁkg% (3-(1-nmethyl)imdazolin-

yl ) phenoxy®® -8=di f | uor opyri di n- 2-yl )oxy) benzam di ne;

hydr oxy- 3-2'(athd 1 aré-edeica-pboxycycl opent - 3-yl ) oxy-6-(3-(1
me

y
fhyl )imd Z:QL\}J?Q e or -OR®%;
y

)phenoxy nzan di ne;

y =Y |
hydr oxy- 3- T(‘ﬁ ‘1”%9‘5‘# bﬁﬁf‘i}@‘@l’%ﬁhf‘ y ﬁ")’%&‘?”ﬁ@% (1- met hyl )i mi dazol i n-
yl ) phenoxyR3s 61—Zméirmumpyimidinvl40’btnyﬂa)l¢xgb]shmmamam/meu 2)-imidazolyl {optionally
h
in

ydroxy-3-[(4- (skbaffw@@wa.ly;mﬂ(%x&womw&pﬁo&w Qb¥mbrel 8y atkypfiet hyl ) i m daz

R* is hydrogen;

4-
2-
4-
2-
4-
2-
4-
2-
4
0

I

R® and R® are each halo;

R’ is -0-{C(R?(R')},-R*? {where n is O to 4];°

each R® and R'° is independently hydrogen, alkyl, aryl (optionally substituted by halo,
alkyl, hydroxy, atkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyll}, or
aralky! {optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino,
dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl);

R'2 is alkyl, aryl {optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkyiaminacarbonyl), or aralkyl (optionslly substituted by
halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylamino, nitro,
carboxy, slkoxycarbonyl, aminocarbonyl, monoalkylaminoccarbonyl, or
dialkylaminocarbonyl);

R'? is a mono-, bi- or tri-cyclic carbocyclic ring system gontaining from 3 to 15 carbon atoms
which may be partially or fully saturated or aromatic, wherein the carbon atoms may be
optionally oxidized and wherein the carbocyclic ring system is substituted by
-{C{R%}(R")},-R*® {where m is O to 4}, and is optionally substituted by alkyl, aryl, aralkyl,
alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -NIR*)R'®, -C{O)OR®, or
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2-yl) phenoxy- 3, 5-di fl uoropyri di n- nmu | ne;

4- hydr oxy- 3-[ (4-(2-car boxynorbona Hﬂ 1 met hyl )i m dazol i n-
2-yl ) phenoxy- 3, 5-di f | uor opyri di n- 2- yI oxy] benzam di ne;

4- hydr oxy- 3-[ (4-[ 2- met hoxycar bonyl - 2- hydr oxycycl ohexa- 3, 5-djen-

-yl ) oxy- 6- (WOE8M1094ret hy| ) - ) ¥ciBbinise:

i m dazol i n-2-yl ) phenoxy- 3, 5-di fl uoropyri 8- 2-yl ) oxyl benzam di ne;

4- hydr oxy- 3-[ (4- (1- net hoxycar bonyl cycl ohex-

1-yl ) oxy- 6- ( 3- (LiowtAnA'S ierd dazol i n-

2-yl ) phenoxy- 3 ?‘1 §lu i n-2-yl)oxy] benzam di ne;

4- hydroxy é T ’8 P excamﬁallgonyl - 1 -nethyl -2-ethenyl cycl ohex-2-yl ) oxy-

- rret hyI ) i m dazofa,n- 2rnsl coRipeutdo¥ Chide 1 8 iwhkrdmt Opyri di n- 2-yl ) oxy] benzam di ne;
4- hydr oxy- ﬁj‘l “4 (2-met hoxycar bonyl cycl ohex-1-yl ) oxy-6-(3-{1-nethyl )i m dazol
i n- phenoxy 3, 5-di fl uoropyridin-2-yl )oxyI benzam di ne;

4- hydr oxy- &% 1"@@’@9%[‘ H?Jkycar bonyl f 1 uor en- 9-yl ) oxy- 6- (3- (1- met hyl )i mi dazol i
n- ’* ¥ hydbgumcos YORP; 5- di f | uor opyri di n- 2-yl ) oxyl benzam di ne;

4- hydr oxy- 3z [ (4:.(,Q: et hoxycar bonyl - 2- chl or of | uoren-9-yl ) oxy-6-(3-(1

-met hyl )i mad% CA:l‘r\llhik"ge

2- yl ) phenoRyis 31.8)-wetrahvdenpytipidingi (optionglly subsjituseshiramettivii ¢1,2)-imidazoly! (optionally

4- hydr oxy- 3- [ ( 4subdaclRi b retynDeny |2)-Fnidaz@inyi (hdbrallyOsulistiteb® BEhathyi);
-yl ) oxy- 6- ES 1 rrethyl)l m dazol i n-

2-yl )phenox GO | uor opyri di n- 2-yl ) oxy) benzam di ne;
4- hydr oxy- B ff(dzﬁ°(ai&#ét'lﬂe'ﬂycar bonyl cycl opr op- 1-yl ) oxy- 6- (3- ( 1- net hyl )i m dazo
l'i n- g ~QUC RN A R3Iwherd infis 0T opyr| di n- 2-yl ) oxyl benzem di no;

4- hydr oxy- 5 O;L(a‘*aﬁ.%nm?éﬂ?%‘p‘é%ﬁaﬁ?ﬂ}’:lré’aé SRR araky; Y ) 0%y~ 6-(3-(1

-met hyl )i m
2- yl ) phenoRY}-i8a sarbedyriieaing systentispiected frym thye dsoupzeonsistingef cyclopentyl, cyclohexyl,
4- hydr oxy- 3- [ ( 4eyelobG®i, memﬁaﬁma&bﬁw Qﬂﬂmamlmt\ﬂ wanﬁmﬁ %«e{rh@%&m ks) i M dazo

l'in- ridi

4- hydr oxy- 3- [(4-%8&%{1%%)% éé" o['%B’ZaT{'S(?P 3?" t8d F‘éh‘(di"xﬁ'et hyl

)i mdazolin-  -NRIR2_-G(O) 9elﬁlb ’9"‘3 I'f| uor opyr i di n- 2’ yI )oxyI benzami di ne;

4- hydr oxy- gnd R4 is(-&toyorher-gmanigRY| bi cycl o[ 2. 2. 2] oct - 1-yl ) oxy- 6- ( 3- ( 1- met hyl

)i m dazol i n- 2-yl ) phenoxy- 3, 5-di fl uoropyri di n-2-yl ) oxy] benzam di ne;

4- hydroxy- 3-[ (4- (3 nethoxycarbo | bi cycl o] 2. 2. 2] oct - 1-yl ) oxy-6-(3-(1-met hyl

)i mi dazol i n- 13 }?’/ 52dv*fereemr opyri di n- 2-yl ) oxy] benzani di ne;

I)hyd(rjoxyl & {s(%d&&eﬂ)ﬁi*ﬂ%y\ﬁ&rﬂ‘wﬁw 2- héd][ Ioxycycl obgt 1-yl I);)xy ?b(S (1- (rjret hy
i m dazo e y-3, 5-di fl uoropyridi n-2-yl)oxy] benzam di ne:

4- hydr oxy- -F( mftgvhm'ﬁo‘%gg %%;(wl bicyclo[2.2. 1

] hept - 1- y| RORLRS-arsbath fygehy | ) i ni dazol i n-

2-yl ) phenoxy- 3, 5-di fl uoropyri di n-2-yl ) oxy] benzam di ne;

4G oxy-3 [ (4144 TELIQIMCBADATARS4eloBod i Wl it

yl ) oxy- 6- ( 3- 1 math I

yl ) phenosghv f°5¥-a1!WMP@W@VW&W?%NE@W@M@W

hydr oxy- 3- [ (42{yBphenbiyes. paiubopyHdmcByRylbdnzanikingxy - 6- (3- (1

r’rgt hyl)i m %&@LY_'QE(&(LCN \év&ﬂt)ag r2‘(}“9&‘)16-?3-(1-methyl):muiazc;lm-

i fl uoropyri enzam
2-vt)phenoxv-3 -duﬂuoropyndm-z-yl5oxv1benzam|dme

4-hydroxy-3-{{4-(1-carboxycyclohex-4-yl)oxy-8-{3-{ 1-methyllimidazolin-

2-
4-

2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-1{4-(1,2-dicarboxycyclopent-3-yl)oxy-8-{3-{ 1 -methyl)imidazolin-

2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-{1-carboxycyclobut-3-yl)oxy-6-(3-(1-methyl}imidazolin-

2-vliphanoxy-3,5-diflusropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[(4-(1-carboxy-1-hydroxycyclobut-3-yl)oxy-6-(3-{ 1-methyllimidazolin-



Tt i W

- 64- 4- hydr oxy- 3-[ (4- (2- car boxy- 2- hydr oxycycl ohexa- 3,

5-di en-1-yl)oxy-6-(3-(1-nethyl)imda '

2-y1 Ypnenoxy-3. 5-ai 1 voropyr ai n-2-yi (NAUTMIMAARRO ML~~~

4- hydr oxy- 3-[ (4- (1-carboxycycl ohex-1-y ) éxy+6-¥3-{1-*net hyl )i m dazol i n-

2-yl ) phenoxy- - dif ] uoropyridi n-2-yl ) oxyl benzam di ne;

4- hydr oxy- 3-| ﬂa{lglh%lar boxy- 1- net hyl - 2- et hgnyl cycl ohex-2-yl) 8%'/- % %MC 1-meth
yl )i m dazolin-

2-yl ) phenoxy- 3, 5-di fl uoropyri di n-2-yl ) oxy] benzam di ne;
4- hydr oxy- 3- [ ( 4-Z@ipbenckswdieditilontpysidid-247yxylbpr@dmidinet 1- net hyl )i mi dazol i n-
i- Kl éphenogn[w(%a iﬁ-lu-wg&a%bwﬂdﬂd%a%:%h)}:%%ﬂ@gQﬁ&ﬂiliilﬁiﬂ&?lri]n-l J i m dazol

- r oxy- 3- -{9-carbo Joren-9- oxy-6-(3-(1-me i m dazol i n-
vy phenoxy. 3. 2 APFRIET SR v b paraiieg: o
4- hydr oxy- F-hydioxyB-ltaiZroathoxycerhbnyl-ghidroxveyeidhexd-3.6:diend -(1gxy-G-(3-( 1-methyi)-
271 ) bhenoxy. 3. Sz innenoe 3 Saltupopyidn Lloxyloeparidng. | o, 5 [ (4. (1
ot by 3 A e ex S GRS o (SRR 1 izt | 1
2-yl) phenoxy- 3, R-diphéneav-§Sydiilubropyfidin-Ryyboxyltieersmidinedi ne;
LYo e ol G RSSO b ) 1 ozl
oy oy 3 1 (4 D RP By e e S BT of -
2- y| ) phenox4shwirdryed-ii4-(RomethegxvicatbenyReygibhes:dyloryi8-t3:1 1 einetiayllimidazolin-
421- hydr oxy- 3- | (4-2(,g,ypggfgoq%wﬁdopmmiﬁ_§;v% yz—aﬁm{i&-: ( 1-met hyl )i m dazol i n-

-yl) phenoxy-3, 5-di f] uoropyridin-2-yl)oxy| benzam di ne;

4- hydr oxy- 3%{'["("&‘!"(’%:’6‘%&HB%%Y&?E?'UF@X?;‘P]% Xv-Sr it ophyhignidagaliny _ ypt hy) )i i dazo

l'i n- 2- yA-yphemex-3-BituatpytidioR ofgrvikdnzariting ) oxyl benzam di ne; '

4- hydr oxy - 3 hyfcfexy ‘s GARRNEYENBSU- B-cklord iR dr-d-71)x) -8 ¥ PmbPyhirhigaRhiRlY | ) 5

m dazol i n- g’i/l %g g?@x - 3; gl BI ug%o%ynu.dl_ n- 2-yl ) oxyl benzam di ne;

4- hydr oxy- 3- [ ( 4-HPRatosERT v%frpa[' -3 vipylprapmidine;

-yl) oxy- 6- (4Bhydtoxyed-Iid1-methokvearbonyi-3,4,5,-trihydroxycyciohex-1-ylloxy-6-{3-11-methyllimidazolin-

2-yl ) phenoxy- 3, %-ﬂipnbmg.@%hsur&vaaw-h)vﬁ Jdaeiridredi ne; 4- hydroxy-3-[(4-(1

- car boxy- 2- hydr oxycycl obut- 1 -#&_’oxg- 6- 3-%&- nﬁgﬁé\l i ddazq,l i n-

291 ) pheno§sre - GP PP bareee ViR S i imidazoin-

4- hydr oxy-3-[ ( 4-K-\Blpbm_wﬁ}ﬂsdiﬁ,‘mpa{i@n-&vm}’Mhﬂbzamidine:

- yI') oxy- 6- (BnfatoyRa-[a. 1) mthebagarbbriieyciohapt- 1-ylioxy-6-(3-(1-methyllimidazolin- :

2-yl) phenoxy- 3, 521&{ I uorg ﬁ“ di n- Z_X%) qx)&&%enza. di ne;

4- hydr oxy- 3- [ ( 4-THPEHIBY 5% Hupetryidn-2'vie P‘-’T-“{}nl") oxy- 6- ( 3- (1- met hyl )i ni daz

olin- 4-hydpoxyt 3 ik Brosthoxyc&rberividycloment §vilakiv8-(3-( Y mpthwljiinislaratinni di ne; and :

4- hydr oxy- 3- [ ( 4-LApheHoRes)dfusrdtyridin-2lvh & )eRzamitidel - NBt hyl ) , m dazol i n-

2-yl )phenox‘}/- 3&, 5-%2{%*#0r O‘F ri dLn- é%g&%&] ber].zebmed'br?“ thyllimidazofi 15. The

conpound of ¥ WP GRZPERRYcHPPRyRiqyaip(3.2. 1oct-1-ylloxy-6-(3-1-methyllimidazolin-

2-yl)phenaxy-3,5-difluoropyridin-2-yl)oxylbenzamidine; :

4-hydroxy-3-[{4-{4-meathoxycarbonylbicycio[2.2,2}oct-1-yl)oxy-6-(3-( 1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yljoxylbenzamidine;

4-hydroxy-3-[(4-(3-methoxycarbonylbicyclo[2.2.2]}oct-1-yi}oxy-6-{3-( 1-methyl)imidazolin-
2-yl}phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;

4-hydroxy-3-[{4-(1-methoxycarbonyl-2-hydroxycyclobut-1-ylloxy-8-(3-{1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)loxylbenzamidine;

4-hydroxy-3-{{4-(3-methoxycarbonylbicyclo(2.2. 1lhept-1-yljoxy-6-{3-(1-methyl)imidazolin-
2-yi)phenoxy-3, 5-difluoropyridin-2-yljoxylbenzamidine;

4-hydroxy-3-{{4-(4-methoxycarbonylbicyclol2.2. 1]hept-1-ylloxy-6-(3-(1-methyl)imidazolin-
2-yl)phenoxy-3, 5-difluoropyridin-2-yl)oxylbenzamidine;

4-hydroxy-3-[(4-(3-methoxycarbonyladamant-1-yl)oxy-6-(3-({ 1-methyl)imidazolin-
2-yl)phenoxy-3, 5-difluoropyridin-2-yl)oxylbenzamidine;



Z[err] and Zerr] are independently -0, =S or :OCHerr]-: Rerr] and

Rl err] are each independently hydrog r -OR[err]; Rerr] is
-q_NmNH[err],_-qmwwe”]R[Eﬂllllﬁmlu’ﬂlﬁﬂmlllllqc»a[err]; Rerr] is
urei do, guanidino, -ORlerr], -C(NH)NH'erf],* - O’N(Rerr]) R[err]

-N(R[err])Rerr 1 2) - tetrahydropyrlmdl nyI (optlona
substituted l (1 ,2)-im-dazolyl é ptionally subst |qu'FP3?fX1'?§‘ al kyl ),
or (1,2)-i m dazol [ nyI (optionally substltuted by alkyl); Rerr] and

Rlerr] are independently hydrogen, halo, alkyl or haloalkyl; Rerr] is

-N(R[err]) R{-ﬁwdxy-ser@m ﬂtﬁﬁ:{: b. rﬁ&dxﬁ[,asﬁeka-a s-d,émdemﬂﬂvlentwmbﬂswmmm al kyl,
aryl (optlonally hydr oxy, al koxy,

ar al koxy, am no, ‘a’l aﬂ?xY amse ‘ﬂ%“JW%%PW?’%ﬂWW&‘“'JH?% car boxy,
al koxycar bdh'wdfoxa'rﬁ-[tﬂ)Baqﬂmwclonmbumyﬁﬁm hmefav‘bmwy#o'in-or

d: ?I lkyl am Inocar tmmhénoqua B-difluoropyridis-2lylidslyIveRRaiigkeal | y substituted by hal o,
al kyl, ary y

nondal kyl am oxﬁ%}/‘t-ﬂ-c h} -metléql-é-etﬁeewé?vg Sﬁ‘)’ﬁ 2-yléor)rc1y-r?(-)(8-g -Ha%lhm[gazoqlh- |
monoal kyl ami nocaﬁ'ﬂbhgﬂoxv-éﬁ @ﬂla*qwhtawﬂﬂmmmkyne. Rlerr] is alkyl, aryl

(optional | ya-gpdasdy latmadcabas Rhe:d-{xy-6 1Y H-Rsthynidlekiy. aral koxy,
am no, dial kyl ary

I am 1 tr car al koxycar bonyl,
ani nocar bonyl , ph°"° Hﬁﬁ?'ﬁgé'h?’ﬁ’&‘?mam'%?e di al kyl am nocar bonyl ), or
aral kyl (opt hmmv+3y!l@(ﬂ3®tb°btu'ﬂwnkgﬂnoxv-6 {3-11-hethylimighdeim-. aryl ,” hydr oxy,
al koxy, aral kyl ,2. ﬁlﬁh%xy@ﬂ:ﬁddr@%mﬁlz VWH&H:M no nitro, 5
car box car no on or
di al kyl>/am ‘gﬁ‘é :ﬁ?&]}g - gﬁ&’? %'P P]VHDY éaaé"l&% ‘%lzﬁé' %I trogen atom
forma nono-, b|Z-VIlvhenqxv-ﬁcﬁﬂbﬂu@omedleﬂwﬂwlheommga syst em cont ai ni ng
R T T e AP
car bon, %Y’f’ﬁ%‘&éﬁ'%rpb'?'h ‘g’ﬂ?'h ﬁiyﬁ%/(g&ﬁﬁﬁ?"ﬁ%" %ptional ly oxidized and
wherein t he*h‘ar@wél:%l1|-@rqumgrcloprop- -“yhoxw&{3eltrroatyyiiveidgzabrti al |y or full y
Sf('itcl(l rR[at ed] ;)r ar oy 94,5- &fl@dﬂ&ﬁhﬂnﬁ@tvﬂ&yﬁlﬁénzsmdme d . |
err rr i's optiona
substi t ut edj E{iue%ﬁv}(g (L% af FRL?cg’}‘%%W"“yn% kss“ 7t'i?’(.]))>f%}aaz§|"§ﬂ oxy, IOar al koxz,
hal o, hal oal kyl Z-Yilﬁhe‘ka&@dlﬂWOWy-zﬂﬂNmeaaﬂ]@lF{ err], -C(COOR[err], or
C( o) N(T ﬁ[ er Eh)dRbRE-iid- cﬁmlbawcro},ema -w&@-mmﬁétd.yw%azﬁr]p) N( 5[ ; E r1) F[ err].
e conpo , err] an err] are
each % renr:) r ]uf‘%??'ﬁ qY g‘i ?l'g'%"t’ °pyf'ﬂf' 3 ‘?’ xvllﬁ['- W’Thﬁ C(NH NH err],
PEUNH) N H) SHOIqrom - bio @i wumse*ﬁﬂl -meppytimidezolic
(1, 2) -t et r ahydr opyiiphahdkly 3ys- dlflﬂi)&ﬁyﬂﬁaelzwy)omidnﬁdlﬁ#d by al kyl 1,

(1,2)-1m dag: RYc%Lx vnpﬁ%{@%é%wycloé%z 21t 2@&%‘3 @q?(prf'efhvbmtlalélmor

(1,2)-imdazoll I'ona
enoxy-3,5 dnfluoropyndm-z vl)oxy]benzamldme,

4-hydroxy-3-[(4-{3-carboxybicycio[2.2.2)oct-1-yl)oxy-6-[3-{ 1-methyl)imidazolin-
2-yli)phenoxy-3,5-difluoropyridin-2-yl)oxyjbenzamidine;
4-hydroxy-3-[{4-({1-carboxy-2-hydroxycyclobut- 1-yt}oxy-8-(3-( 1-mathylimidazolin-
2-yl)phenoxy-3,5-diflucropyridin-2-ytioxylbenzamidine;
4-hydroxy-3-{{4-{3-carboxybicyclo[2.2.1]hept-1-ylloxy-6-{3-{1-methyl)imidazolin-
2-yl)phenoxy-3, 5-diftuoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-i4-carboxybicyclo[2.2.1]hept-1-ylloxy-6-(3-{ 1-methyhimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine; and
4-hydroxy-3-[{4-{3-carboxyadamant-1-yHloxy-8-(3-(1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine.

18. The compound of Claim 2 wherein:
Ais-N=;



- 66- Rlerr] is hydrogen; Rierr] and err hal o; each R err] and
Rl err] is independently hydrogen ﬂ“m?j ﬁ mnal |y substituted by
hal o, al kyl , hydroxy, alko di al kyl am no,

nonoal kyl am no, nitro, carboxy, koxycar bonyl , am nocar bonyl,
nonoal kyl am or di al kyl am nocarbonyl), or f4Pd TN
(optionally rs"ﬁﬁ?é’ﬁ?ﬂ%/ed by hal o, alkyl, ar§é, hydroxy, al ko>1<’§, ar al %(?I ,

am no, di al kyl am no, nonoal kyl am no, nitro, carboxy,

al koxycar bony] i nocar bo nonoal kyl am nocar bonyl , or
di al kyl em no%a?'lﬁ'cﬁ‘nﬁ")‘“dﬁﬁ[* %ﬁw 1% 1 ¥yPHsi yI (optional ly subst it ut ed by
hal o, al kyl , Rhgni#rRhere eash kngrgendentixihikdrrgen, halo, alkyl ora@R%10, di al kyl ami no,

monoa: ty: ani Rog étghm Qﬁmh»Ws( h%y@(ﬁnmﬂomam hocar bonyl ,

nmonoal kyl am ppcar bon ,oa

T ) A B3 TR i, 78 S SEBIIRTHS il S R Y

di al kyl am no, nontoatidnplasabsiyted by atsyl), (1 2)- mudazahﬂndmnqellv aubistisupadhviatievl] or

ani nocar bonyl, MOAO ik AR REAGAR Klosttdtaa by sty i al kyl am nocar bonyl ) ;

Rl err] and 'Ef]sto et her |tnd @ atonl forma heterocyclic

ring system SefWd @ hdensniety hvdrogen, h“B’rB ﬁ EBHAkYEi ng of

di hydr oi soquRhis|-NRNR:t et r ahydr oi soqui nol i nyl, 2-azabicyclo[2.2.1 ]heptyl,

Zf, gt IRFEM bhina@ ghd ﬁior%uepraudem} éid«@":ml 'a% w{.anammuzmeesemymaam nyl
is - e

conpound of d ai n‘?%%q °"ﬁﬁ Vag k% ‘a'aﬂl} menepikylaming. 'B‘é‘br?arb@-‘v

Rlerr] is hydr ogeﬂkaxvcarﬁﬁ{ve aminpedfhomyl, monealky@nidokdxbdngl; pf dialllaningcartnyll, or

(1,2)-tetrahydr Opgrglk m(gdtﬂﬂlly(s%nhﬁ&atw ﬁéloS Hiﬂﬁt irpluﬁng\jo@y alkBx h%Ll)cyl, amino,

1, 2)- d |
(1 ) oy elbastina e odomas. i SRy RIS IREE %PT“’?"?"hydrogen;

R err] and R err] mancaikg@aminobaxbanyl, eadidikyRjraingcarbamd: R err] i s i ndependently

hyd | e, ratko
& ro;a%(eg[ e?r ]hm aeugfa ﬂl%&ﬁéﬁaﬂy%ﬁiﬂ&ﬁﬂsf]haﬁz a%g(@gsuagc eenwoky Qralkoxy, o

R[ er r] i s hy dr Og e?fm]wfreqﬂwtmnf monm?lm:sm nﬁfzerfa t]oxY gll:.fxyc(z'a:lrbon\raT| ammoca?bonyl

-met hyl i m dazol i nmﬁaqplk,ylamtdsﬁnmvh Pr dialkiyidhinscajboyiie odayelky! fdptiomadly substituted by
halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkyiamino, monoalkylamino, nitro,
carboxy, alkoxycarbonyl, aminacarbonyl, monoalkylaminacarbonyi, or
dialkylaminocarbonyl);

R and R'5, together with the nitrogen atom, form a mono-, bi- or tri-cyclic heterocyclic ring
system containing from 3 to 15 ring members including carbon and 1 to 3 additionai
hetero atoms selected from nitrogen, oxygen and sulfur atoms, wherein the carbon,
nitrogen, or sulfur atoms ma\} be optionally oxidized and wherein the heterocyglic ring
system may be partially or fully saturated or aromatic and is substituted by
-{C{R?}{R"}}-R'® (where m is O to 4}, and is optionally substituted by alkyl, aryl, aralkyl,
alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N{R}R', -C{Q)OR®, or
-C(O)N{R®)R'®; and

R'® is -C{O}OR? or -C{O)N(R?IR°,

16. The compound of Claim 15 wherein:

Ais -N=;

Z' and Z? are each -0-;

R' is hydrogen or -OR®?;

R? is -C{NHINH,, -C(NHIN(H)S{O},R'2 ar -C{NHIN{HIC(OIR?;

R? is (1,2)-tetrahydropyrimidiny! (optionally substituted by alkyl), {(1,2}-imidazolyl (optionally
substituted by alkyl}, or {1,2}-imidazolinyl {optionally substituted by alkyl);



-67- 19. The conpou aim 18 selected fromthe foll ow ng:

und
oy 3L (2 carboxymet byl -5 ovon PR R A

2-yl) phenoxy-3. 5-di fl uoropyri di n- 2-yl') oxy] bénzam di ne; °

4- hydr oxy- 3-[ ( 4- ( 3- car boxydi hydr oi soqui nol i n-2-yl')-6-(3-(1- rre,%é\%lozl m dazol i
n- 2WQ BAMAOXy- 3, 5- di f | uor opyri di - 2-yl ) oxy] benzarPeR

4- hydr oxy- 3-[ (4- (6-carboxy-2-azabicyclo[Z.2. 1

] hept-2-yl)-6-(3-(1-nethyl)imdazolin- 2-yl ) phenoxy- 3.

5-di f| uor om s ldibgen;y! ) oxy] benzam di ne;

4- hydr oxy- ?t‘-t'sL 4R.(3 car, q103<°yt et rahydr oi soqui nolin-2-yl)-6-(3-(1-nethyl)imdaz
ol i n- !ﬁ’y & ox 23, 5-di fluoropyridin-2-yl)oxyl benzam di ne;

4- hydr oxy- 32¢h B _and Rt%Hs MRWQE‘I‘WGWWDG% algyl) argl tosiopally bstigutad b Reioz ol i n-

2-yl ) phenoxy- 3, Bk, hydiedyD BIK6xy0 braikexyy bons ydidlioyiahaing, GhonBalkylamino, nitro, carboxy, ‘

g S?/%ﬁ)e(%oiy[ g4gﬁ<§x Fl?gr?y)éyt Iﬂ%%l%bl}yql n%alxwfl%)mrgoc(aﬁaoéﬁl orrLEatlky)élrr}nocar ony I n-

4- hydr oxy- 3- [{4ﬂ(aﬂ<¥blspm Pfemedubnhilowbv!a@n(' aiverozv.-a!mhwa)ﬁvhmw_:ol i n-
i %' éphenogy[ ?4 dﬁﬂdhfrﬁd&@ﬁﬁﬂ)ﬂﬂvﬁhﬁh?m}fb) &mgkb@!%ﬁiﬂal )ﬂigﬂ\?,é an(uriocarb??]vll )i d |

r ox rbon ol i di me i m dazoli
n- Y y 2-yl f&ﬁgﬂe&&m@%g% Ll %«5’%%{7?‘“‘8 Q‘ﬂ'v 1y) oxy] benzam di ng
4- hydr oxy- &1 aenucviza@unew@wmwpmm Oeip chlkyl. hygroky, @lkewy, erbikpeyt. hy| ) i mi dazol i n
v 23yl[ % 2 taemxz arm'gynﬁmﬂbi thoHYaR{ANminG) m:lraewbbﬁ)sxicmamﬂlanﬁmcaml,nw .

r ox r bax ro rroli m dazo

y y- ln§onﬁaci€ lamm oa?( 'f rf( aYk?y%mmo onzl) crr argl yF%’éh%nél# gﬁﬁt éé’méh

l'in- uoropyri
4- hydr oxy- 3- [ (4119'9 et tRBYbe\E’"BWd‘P"Fm‘UWNkW amies. ﬂ@!kmla@w fpor@atkgarhito,mirdry | ) i i

dazol i n- cBrbwn) latite:ﬁvaxasoﬁyu AmihdchibBryd stk iandindtamayl] denzam di ne.
20. The corrp d 19 selected fromthe foll ow ng:

of
4- hydr oxy- 3 Vlc?g"}?&'sf)&"rol idin-1-yl)-6-(3-(1-nmethyl)imdazolin-
2-yl) phenow %\ds?n'ﬂutmw Wigprthehitroganardre fgfrhheternewslicidng system selected from the
4- hydr oxy- 3- [ ( 4-gtolpltBhsiting f BiRAIRYEGRXINERNYI, Gdtiindroisoquinoliny!, 2-azabicycloi2.2.11heptyl,

-yl)-6-(3-(1-ne

22yl ) phenox %Q%IdH\ tqggo(?tdmgr %yrlfiyl p)yrrolldrﬁléﬁr%da%] o:&:p r?éarazm}(_l dand

4- hydr oxy- 3‘?/I'E4C'onl%’tqﬁo§f9§yﬁﬁﬁﬁy| pyrrolidin-1-yl)-6-(3-(1-methyl)imdazolin
- 2-yl ) phenoxy- 3, 5-di fl uoropyri di n-2-yl ) oxy] benzam di ns.

21. A phar rrac'gutl q,ch ‘(r’?j”(t';'élfﬁ ngé erenl n treating a human having a

di sease-state characterize reoactivi ty, which conposition
conpri ses & tSh¥Fapeutically effectl ve anount of a conpound sel ected from
t he group cnsd BtarBgasy-ot:he fol |l owi ng fornul ae:

A' is hydrogen or -OR®;

R? is -C{NH)NH,;

R? is {1,2)-tetrahydropyrimidinyl (optionally substituted by methyl), (1,2)-imidazolyl {optionally
substituted by methyl), or {1,2)-imidazolinyl {optionally substituted by methyl);

R* is hydrogen;

A% and R® are each halo;

each R® and R' is independently hydrogen, alkyl, or aralkyl; and

R'® is -CtO)OR® or -C{OIN{R®R",

18.  The compound of Claim 17 wherein:
R! is hydrogen, benzyloxy or hydroxy;
R?is 1-methylimidazolin-2-yi; and
R and R® are both fluoro.



[err]

in Ais-CRerr]) = or
=; Z[err] and Z[err] are independent , -S-, -S(O-,
g
-s(Oferr]-, or -CCH err]-; Rerr] ,_ M |ndependently
hydr ogen, halo, alkyl, nitro, -OR[err], -C(OOR r],

-C(ONRerr err], -N(Rlerr])Rerr], -N(R[err JC(O R err
-N(WS(Q[erHéq[sgter; Rlerr] is -O(NH NH egz], - C(NH) N(H) ORETFT oot
N N(H (O ORerr], -C(NHN(H(ORerr], _
-GN N(H S(O) [err]Rlerr], or -CINONC(HC(ONHRerr]: Rerr] is
hydr ogen, hal o, dPkyl Thhamuwpf Claim t&selagtedifrom ﬂ"gmﬂﬂ‘f‘"dﬂ no, -OR err] :

- C(NH) NH[ er rd-hydmxy-s-m-c2-carmwﬁqu-sb&eaﬁ.&rrsz}&R{nﬁsnéoc1-maﬁ@)mzem—]
-Rerr]-C(O OR erzr.J"bhénl},lgE%% JI%‘)O%, Aﬂ_?_lzﬁ ﬁy]be zfm% .} et rahydropyri nadi nyl

i onal |
éﬁﬁtst |Ot 3t e)cgl wdmxuﬂl)"-!wrbeivdiwmisnﬂ!dm-oﬂrm;ﬁ {3-{1-methyllimidazglini onal | y
substituted by algnbhenoxy-3,5-difluoropyridin-2-yhoxylbenzamidine;

4-hydroxy-3-1(4-(6-carboxy-2-azabicyclo[2.2. 1Jhept-2-yi)-6-(3-{ 1-methyhimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yiloxylbenzamidine;
4-hydroxy-3-{(4-{3-carboxytetrahydroisoquinolin-2-yi}-6-{3-{ 1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-1{4-{3-carboxyazetidin-1-yl}-6-{3-{1-methyllimidazolin-
2-yhphenoxy-3,5-diflucropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-{4-carboxythiazolidin-3-yl)-6-(3-{1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-{2-carboxypyrrolidin-1-y}-6-{3-(1-methyl)imidazolin-
2-yliphenoxy-3, 6-diflucropyridin-2-yl}oxylbenzamidine;
4-hydroxy-3-[{4-{2-methoxycarbonylpyrrolidin- 1-yl}-6-(3-( 1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxy)benzamidine;
4-hydroxy-3-[{4-(2-ethoxycarbonylpyrrolidin- 1-yl1}-6-({3-{1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{{4-{2-carboxy-4-hydroxypyrroldin- 1-yl)-6-{3-({ 1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine; and
4-hydroxy-3-[{4-{4-carboxy-5,5-dimethylithiazofidin-3-yl)-6-(3-( 1 -methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl}oxylbenzamidine.

20, The compound of Claim 19 selected from the following:
4-hydroxy-3-{{4-(2-carboxypyrrolidin-1-yl)-6-(3-(1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-(2-methoxycarbonyipyrrolidin-1-yi)-6-(3-{1-methyl)imidazolin-
2-yliphenoxy-3,5-difluaropyridin-2-yl)oxylbenzamidina; and
4-hydroxy-3-[{4-{2-ethoxycarbonylpyrrolidin- 1-y}}-6-{3-{ 1 -methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yloxylbenzamidine.

21, A pharmaceutical composition useful in treating a human having a disease-state
characterized by thrombotic activity, which composition comprises a tharapeuticaily effective
amount of a compound selected from the group consisting of the following formulae:

-N

“imdazolyl (optionally



Rlerr] and Z[err] are independent!y hydrogen, halo, alkyl, ha
nitro, -N(Rerr])R err] ni ,m yﬁﬂum err], -CCONRerr]
] e
, or
) (R
er

—_ N —
~ o —
—_

—_
el

-C(ON(Rerr])CH err C(g‘ ., -N(Rerr]) (O N(R|
-N(Rerr])C(ORerr] err])S(O)[err]R[err]
Rlerr] is -N(Rerr])-(C(Rerr] ]))[err] R err] (V\,heren|50to 4),
-O- (C(Rlerrvpomiuos]))[err]-R wher e ot
-N(Rlerr])Rerr]; Rerr] is hydrogen, al kg? or hal o; each R[err] and Rl err]
i s independently hydrogen, alkyl, aryl (optionally substituted by halo,

al kyl, hydrqu, al koxy, aral koxy, am no, ¢li al kyI am no, rmnoal skyl am no,

nitro, carb KO arbonyl --c
nDnoaIkyIanl bo yI |or (aglnocar or| arahkyl
(optionally ~. al kyl , ydf ar al kyl ,

am no, R? d| aI kyI am no mﬁnoal kyl am ho nitro, ,car boxy,

al koxycar bonyl, am nodar bonyl , nonoal kyl em hocar bonyl, or

di al kyl am nocarbonyl); Rerr] is a straight or branched al kyl ene chai n;
Rlerr] is alkyl, aryl sboptional |y substituted by hajso, alkyl, hydroxy,

al koxy, aralr oxy, , am n@’ di al kyl ari no, npno | kyl,ami ng@, nitro,

car boxy, alk o rbonyl 8, ahyqocar bonyl, or

di al kyl am no onyI I 1 “('d;btl on subt t\l l te (). "hal o,

al kyl, aryl . hydroxy, Yl koxy, gnal kyl, anjsis” di al RyT am®nos~ponoal kyl ani no,
nitro, car boxw? al koxycar bonyl am nocar bong

nonoal kyl am nocar bonyl , or di aI kyl am nocar bonyl ); Rerr] is a

nono-, bi- or tri-cyclic carbocyclic ring systemcontaining from3 to 15
carbon at oms, ich may e partially or fuIIy saturated or aromati c,

wher ei n t he "dagrbo y ob onakly izzed Bnd wher ei n the
car bocyclic sygtemyi s i fyted by “ (v1y.
-(C(Rerr])( ere mi Qg d i tionally
substitutedspy al kyl, faryl, aral‘kyl, 2 alt koxy aryl oxys* ar al koxy,

hal o, hal oal kyl, hal odl koxy, hydroxy, -N(R[err])R[e?r] -C(ORerr], or
-C(ONRerr])Rerr]; or Rerr] is a nono-, bi- or tri-cyclic heterocyclic
ring systemcontaining from3 to 15 ring menber s i ncl udi ng carbon
and 1 to 4 hetero atons sel ected from mtroqn arygen and sul fur

atonms, wherein the carbon, nitr&G i
oxi di zed and wheeedin. t
or fully saturated or arorratlc 0 \H st | tut ed by
-(C(Rerr])(Rerr]))[err]- R[err] (where is Oto 4), and is optionally
substituted by al kyl, aryl, aral kyl, al koxy, aryloxy, aralkoxy,
hal o, hal oalt¥lein: N2! oaI koxy, hydroxy -N(R[err])R err],

-C(OOR[err], or-aC(O)N R[err])R[err] Rlerr] and Rlerr], together with the
ni trogen at&f? B Thes NBho-, bi- or tri-cyclic het erocyclic ring

system cont @i mmatdiamp%namsﬁo-riw).nmbsm F910),416f 0gHg-ar bon and 1 to 3

addi tional g ,nd.?;anbs;tg .&eat.mmﬁ%hﬁstm..tram R, QgBI.cgigkgen and sul fur

atons, where op o |fur atons may be
optional Iy oxi di ZIQINRERVHNRIRY. N%’WQIPET‘ESC@@WB =?| ‘ng system may be
partial |y oR?fsuCINH)SIA cCINHINIHIORS, aCONNHICIQIOR'S, CiNUiDGNCIAIRed by

-(C(Rlerr]) (R er r‘i‘hf*{,@ms}?,ﬁa{ %;[dml(,mbmmmp O0to 4), and is optionally

b d k I | k ,
Pl 0, hal alF HYORiR AR . Tk . ity apamdiy 5975 -COHRRY Ry or 1 or

-CINHIN(H)OR?, -CLOIN(R®}R', -R"'-C{OIN({R®)R™, CH(OH)C(O)N(R')R“’ -N(RR'",
-AM-N({R*R', -C{OIOR?, -R1-C{0)OR®, -NIR*)CIO)R®, {1,2)-tetrahydropyrimidinyl {optionaily
substituted by alkyl), {1,2)-imidazoly! (optionally substituted by alkyl), or {1,2)-imidazolinyl
{optionally substituted by alkyl);

R® and R® are independently hydrogen, halo, alkyl, haloalkyl, nitro, -N{R"R'®,
-C{O)OR?, -C{OIN{R®)R', -C{O)N(R*)CH,C(OIN(R®IR", -N(R®IC(OIN{R®IR'®, -N(R®)C(O)R"°,
or -N{R®)S{O),R'%; '
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rr
Rlerr] is -N(Rerr])-(C(Rerr])(Rerr])[err]- R][)err] (Whéretn ¥s O ,* Rlerr]
can not be phenyl, napht hyl or piperidinyl substltuted by
O err V\/nen err s -O err err err ,}M;gen's
O)C( ?Q[O:Er] 2 wéR[an nl)tI be phfar%/:?[ na]p%g(g?gll ]pl)?:)[erld% n?l[ﬁé)lﬁ,&lgé/rro I di nIyI

substituted by C(O)R[err] and when R[err] is -N(Rlerr])Rerr],
R[err] and R[Ierr t og ether with the ni trogen at om can not be pi perazmyl

F feNAN-GIR BT HER fwheesin 15,0 1o OPARIFEHR'D. RIS (wheminig | e

stere0| sorrer or @ﬂg\@;tw.mnttlmas eof ; or a pharmaceutically acceptable salt

t her eof ,

a conpound sel'e

[err]

anqa a lpv[ al TacS rc'%l Ly accept abl e exci pi ent. 22. Use of

e rrom the group consisting of the follow ng formul ae:
sach R? and R | ls mdependentlv hydrogen, alkyl, eryl {optionally substituted by halo,

alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, nitro, carboxy,
alkoxycarbonyl, aminccarbonyl, monealkylaminocarbonyl, or dialkylaminocarbonyl), or
aralkyl {optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino,
dialkylamino, monoalkylaming, nitro, carboxy, alkoxycarbanyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl);

R" is a straight or branched alkylene chain;

R'? is alkyl, aryl {optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, monoalkylamino, nitro, carboxy, aikoxycarbonyl, aminocarbonyl,
manoalkylaminccarbonyl, or dialkylaminocarbonyl), or aralky! {(optionally substituted by
halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylamino, nitro,
carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonyl);

R" is a mono-, bi- or tri-eyclic carbocyelic ring system containing from 3 to 15 carbon atoms
which may be partially or fully saturated or aromatic, wherein the carbon atoms may be
optionally oxidized and wherein the carbocyclic ring system is substituted by
-(C(R¥){R'®)},-R'® (whera m is O to 4}; and is optionally substituted by alkyl, aryl, aralkyl,
alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N{R®)R'?, -C(O)OR?®, or
-C(OIN{R?R";

or R'3is a mono-, bi- or tri-cyclic heterocyclic ring system containing from 3 to 15 ring members
inciuding carbon and 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur '
atoms, wherein the carbon, nitrogen and sulfur atoms may be optionally oxidized and
whaerein the hatarocyctic ring system may be partialiy or fully saturated or aromatic and is
substituted by -[C{R*}R')),.-R'® {where m is O to 4), and is optionally substituted by alkyl,
aryl, aralkyl, atkoxy, aryloxy, aralkoxy, halo, haloalkyl, haioalkoxy, thxy, -N{R®)R",
-C{O)OR?, or -C(OIN(RIIR';

R'* and R'S, together with the nitrogen atom, form a mono-, bi- or tri-cyclic heterocyclic ring
system containing from 3 to 15 ring members including carbon and 1 to 3 additional
hetero atoms selected from nitrogen, oxygen and suifur atoms, wherein the carbon, -
nitrogen, or sulfur atoms may be optionally oxidized and wherein the heterocyeclic ring
system may be partially or fully saturated or aromatic and is substituted by
-{CIR®){R'%)),.-R*® (where m is O to 4}, and is optionally substituted by alkyl, aryl, aralkyl,
alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N{R®)R'°, -C{O)OR?, or
-CIOIN(R?R'; and
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wherei n: A is'm-.
-71- Z[err] and Z[ Irw
-S(Oferr]-, or - err weris] and R ¢

hydr ogen, halo. alkyl, nitro, -ORerr],
- ONRerr])Rerr], -N(Rlerr])Rerr], - eT
-N(H) S(O [ emO18094] . R err] is C(NH)NH[ﬁr] C(NH)N(I—|)C“IE"@E‘FJT5‘}”"45‘5l

-NHNCH (O ORerr], -C(NH)N(H (O RerfT,

C(NH)N(H)S(O)[err]R[err] or -C(NH)N(H)C(ON(H Rl err]; R[err] i s hydrogen,

halo al kylg'e gat@pdh®\dr, cmN(RQR“’UI’EI do, guani di no, -CR[err -C(NH)NH err],
N

- CH( lc_]D_D (C(I_DO)OQ%%%% “"T Vﬁ{e sthwfkfﬁ(gﬁ k[ éw%ree l;'trlJ O)C&’Q)cg\l ﬂt%r rpun%[ %aprlthy!

-Rlerr]-N(R err]Joy pz[pgman}yl s“"ﬂ@}e@{veﬂqmﬂ’ Rpen R|is C-OMRIRREN,R') (where n is 0), R
-N(R[ err]) C( O Ric8h hbt bel pheryi; ﬁa%mhmgmwrarryydbmlﬂ Jugaﬁb@@s»t 16(0)0R= and when

substituted b LKY L) e subst I
or (L, 2)- i caz g IRk < and'® XEgenlor it B Seentpdtty ) e bemerabinglt 1
and Rerr] are myeg;emémnyemwm@ : hal o, alkyl, haloalkyl, nitro,

gg gg ﬁl E rR][ é%&r dirlgte stereouscgne’{I or Q(r@tr Ge[tﬂéé’r%]ora%?)éﬂ[ygﬁi]@?ﬁé](a)é%(ﬁilg{e]esﬁ ]trsegof earn? ]a
-N(R[err])C'i"a“ﬁ"%et gmgﬂe AJ"B[N(R[err])S(O)[err]R[err] Rlerr] is
-N(R[err])- (C(R[err])(R[err]))[err] Rl err] (where nis 0to 4),
-O- (C(Rerr]) (R£ir])a hethbd bHr&rtlﬁ& a G%ﬁf ﬁ‘avfﬁg'a%nsease state cha(?actté?lzéﬁ by Rfombotic

R LR el vt et BTt S Pin e o Pomit i rspe FRGoLE el iEalY by

hal o, effectivecdniaunt ofrp/ehmpeynd selacted\fromathe plousg/conginiingcef thl talidwingtermigae:
nmonoal kyl am no, nitro, carboxy, al koxycar bonyl, am nocar bonyl ,
nonoal kyl am pocar bonyl, or dial kyI am nocar bonyl ), or ar al kyl

(optional | y*gubst qt ed by hal o fal kyl, aryt hydg:oxy, al} ox JRlaral kyl |
am no, k am noal kyt a ni «ro ca co
al koxycar bo am ac bon | ky am‘ yI (M1dr
di al kyt am ng rbd‘nyl ) errTats a strai ot or br ché‘d Kyl ene chai n;
3 RS
) ZYK(ZZ 4 - 2! 22
N ¢ ’
Qe G -
N~ N N~
R2 \nr’ R R? I, RE (R
RS .
R\ gd R RS
A 22 AR z2
X Qe g -
WAL s AN N
r? R 2t a? R r L)
R7 rR?

wherein: e e

is -C(R®) = or -N=;
Ais -C(R%) = or This Sheet Has Been Rep

T



R[err] I s al kyl, aryI substituted by hal o, al kyl, hydroxy,

al koxy, aral koxy, Tﬂn!wﬂw t“mkyl a nal kyl am no, nitro,

carboxy, al koxycar bonyl s SHE‘EﬂnpAas @EE Ti nocar bonyl ,
or dial kyl am necarbonyl), or aral kyl (optidpallyR§&p pt uted (b

am

Dy

hal o, al kyl, hydroxy, al koxy, aral kyl,
nonoal kyl am W%ﬂ car boxy, I koxycar bonyl , E(P%hw ,
noncal kyl am nocar bonyI or di al kKyI ani nocar bonyI ); Rlerr] is a

nono-, bi- or tri-cycl i c carbocyclic ring systemcontaining from3 to 1 5

carbon at on®z! and 22 are indepstldértly -0BYNEBRS-, PR IS(G), |-S(00F, ok WddHL-;Sat ur at ed or

aromati c, I J hodial |y oxidi zed

and wherein hgé 8‘&8%3?@[:?%@?:% \%;T%X q"%lo' a"“gs'fm? U?R 9%(995}@

-(C(Rerr]) (R er rFPNBIR] L'N_‘%W B{oaR" n?" -NHSORRY  and is optionally

substi t ut ed Alys a:krhml\mz.acmmmamﬂ’ky:lmmmmc;o;oaﬂ -ciHkapciomer,y| oxy, ar al koxy,

hal o, hal oal kyl d.] )Rlerr], -C(OORerr], or
-C(ON(Rerr )R[erri E [hﬁéyﬁ[w lﬂmﬂtm%ﬁhﬁﬁ bi- or tri-cyclic

het er ocycl i 1S Twgrogea,that, @yl hatasikyly nitro ovreido.tayaniding, i-GRf. rRINBAHS,

i ncl udi ng car bon -eeNHITR A-CENEPIR 2 LFNBIORERBR™ e dHioHKXOMIBNRY SRRy gen and

sul fur 1 N(RORIC . 9 _@pii_ 2 _NIR® 9 .
REPL ACEVENT SHEETR -N(R%)R™, -C(O)OR?, -R''-C{O)OR?, -N(R*)C(O}R?, (1,2)-tetrahydropyrimidinyl (optionally

-72- at GHEsttuRprbbesikyty He2dmidproly! (optienathyuilstitgd Syilakvil. optlo?himideaplingd
optional | y oxi di @fdions)§ substituted byakydi N t he heterocyclic ring system may be

tiall sf tituted b
PaREer 1) (R P j" f"%‘(‘ﬁ& péti b, il Reigicy, o, -WEHRSC' 70 Y
substituted by aI‘ "‘9 - RS/ | -CIQINEPICHLCIOM RS, 'N@?’ﬂQiNSF”Ré?r ARUQIR™,
hal o, hal oal kyl , oh&k%(bﬁm’. hydroxy, -N(Rerr])Rerr],

e er ey O HANRTL A [ h felo o 4 Sﬁ&las;fé‘q, Bl oLPOCt her wi th

t he nitrogen at o "heterocychc ring
system cont ai ni thPr“@Jrﬁ'BN‘Fomﬂs [ ng rrenbers i ncI udi ng carbon and 1 to 3
addi ti onal R®is hydrogb®tatkyDordiadis sel ect ed from ni trogen, oxygen and sul fur

atoms, wher eé th ﬁha% g(ﬂ%ﬁpendemly hﬁdﬁhe e iRyl r%IQSpu%HAH& 'ﬂﬂbs"i)ltu%nsbmay

optlonally oxi di ze ereln't stem may be
partially or ful W%ﬂﬂwm aloxyy ara*memeo'eﬁ%wmwmwmawqaym carboxy,

-( g:( Rlerr] 21( E[ er lraikb;\{ceibbiwﬁ[neﬁdc]améMeﬁ@makwﬁona‘a&oﬂw,, or AidtkylafirdEdrbdhgi | dr Y
substitute a 0X
hal o, hal oal k% Myl (o?{(cyrlagl)r @%@%ﬁ%h by halm(ﬁyl, ny.?fk&%?é}k&%‘nlé , Y
-C(ON(Rlerr]) R[ éwwhmmd"mqurms"“ yyeaibonyt amingeagoenyt] ) R er r ]
provi ded t hat vthn&[llena“rdunocarboﬁ(l R[relran:}/l)am(nﬁ‘édﬂiceaw] J)(Rlerr]-Rerr] (where n

is 0), Rerr ,gg%z %@ vdf"“n ;,pyl or pi peridinyl
substituted err] .
-0 (O(Rlerr® %/ iRElkyl pry) evq"rlmué?tﬁaﬂe e halo, r?"in hgroxyRplkexy] aralkoxy, can not

be phenyl, napht agino, gieRgtamido, Mdnodikyl@yins,Glitrd] cardxyS sthedytarbdrgi) alihocarbonyl,
C( O) O?[ err ] anqn ﬂ"% mocnrbonyl I%Ir%fnfklﬂahﬁvoeﬂﬂﬁ rJr L%ﬁbﬁﬁﬁdmfﬁk‘ﬁﬁ&h@&‘%

Rlerr], together wt e nitogen a can

pi per | di nyl substpipyalid a5y, bydraxy G!i[°éY r’f’"“" ég‘"!? g‘f"ﬁ)ﬂ?’é‘“%’t'ﬁ?“?&'%@ﬂﬂ‘ﬁ? nfo. o
m xt ure t hereof ; caboxy. plkaxvrerbeny.iamiriocyrberyt ephaditvianimicsrborv roe of |

diatkylaminocarbonyl);

R is a mono-, bi- or tri-cyclic carbocyclic ring system containing from 3 to 15 carbon atoms
which may be partially or fuily saturated or aromatic, wherein the carbon atoms may be
optionally oxidized and wherein the carbocyclic ring system is substituted by
-{C(R%)(R9)),-R"® {where m is O to 4), snd is optionally substituted by alkyl, aryl, aralkyl,
alkoxy, aryloxy, aralkoxy, halo, haloalky!, haloalkoxy, hydroxy, -N(R®)R'°, -C{O)OR?, or
-C{OIN(R®)R";

or R'? is a mono-, bi- or tri-cyclic heterocyclic ring system containing from 3 to 15 ring members
including carbon and 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur
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atoms, wherein the carbon, nitrogen and sulfur atoms may be optionally oxidized and
wherein the heterocyelic ring system may be partially or fully saturated or aromatic and is
substituted by -{C{R?R'%))-R'® (where m is O to 4}, and is optionally substituted by alkyl,
aryl, aralkyl, alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N(R®)R'®,
-C(OIOR?®, or -C{OIN(R?)R'®;

R' and R'®, together with the nitrogen atom, form a mono-, bi- or tri-cyclic heterocyclic ring
system containing from 3 to 15 ring members including carbon and 1 to 3 additionail
hetero atoms selected from nitrogen, oxygen and sulfur atoms, wherein the carbon,
nitrogen, or sulfur atoms may be optionally oxidized and wherein the heterocyclic ring
system may be partially or fully saturated or aromatic and is substituted by
~{C{R%{R"%)),-R'® {where m is O to 4), and is optionally substituted by alkyl, aryl, aralkyl,
alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkexy, hydrexy, -N{(R?R'", -CIO)ORS, or
-C(O)N{R®)R'®; and

R'® is -C{O)OR?® or -CION{R?R'%;

provided that when R’ is -N{R%)-(C(R%)(R"%,-R"? (where n is 0}, R'® can not be phenyl, naphthyl
or piperidinyl substituted by -CI(OJOR?; when R’ is ~0-{C(R%}{R'®)},-R'® (where n is 0}, R"?
can not be phenyl, naphthyl, piperidinyl or pyrrolidinyl substituted by -C{O}OR?; and when
R? is -N(R'MR'S, R'* and R, together with the nitrogen atom, can not be piperazinyl or
piperidinyl substituted by -C{OIOR?;

as a single stereoisomer or a mixture thereof; or a pharmaceutically acceptable sait thereof.
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