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BENZAM DI NE DERI VATI VES SUBSTI TUTED BY AM NO ACI D AND

HYDROXY ACI D DERI VATI VES AND THEI R USE AS ANTI - COAGULANTS Field of
t he I nventi on wo 97/29067 The -present invention is directed gcasoisnessc! i C

N-heterocyclics which are substituted by 51- am no acid or hydroxy acid
derivatives, and their pharmaceutically acceptabl.e salts, which inhibit

the enzyme, factor Xa, [t also-
rel ates to pharnaceuti 5 Qﬂﬁm'"éj@%%tiéﬁ gkg&éyﬁ&? %‘f%@‘%’#ﬁ%ﬂ'{?at I ves or
t hei r phar nmaceut i cal HYDROX¥ ACGHD PERIVATIVES ANDITHEIR HSEAS ANTI-CONGULANTS use.
BACKGROUND OF THE | NVENTI ON 10 Factor Xa is a menber of the
trypsin-like _serine protease class of enzynes. A one-to-one bi ndi ng
of factors x&eif® %E‘W'lﬂﬁ Mcal ciumions and phospholipid forns the

pr ot hr ombi nase The preseng Invsntinh iscdirected vempeocyelivtAhasérbeyelicssovtitty @risiibstituted by

Thr onbi n, gi n aﬁ'\WorbdedP Ry &rokyactd BUrivEREE ank %eir'phﬁrhﬂceuttcally abbipEienaly RNLZRRILE O
formi nsol ubl e n cascade, the

br o1 ht o a3 STEEF-d3EtProxa. theraby, oo yste'a Bk Eomgiimqife e T F frupipeceutical
(surface act icompesitionsipehtaining thesierivativessu aheiri phpmrageutically ascépsableosalts et elysis
(Bi ochemi St r %4 their use.( 1991), Vol . 30, p. 10363; and Cell (1988), Vol. 53,
pp. 505-518). The nodel of the coagul ati on cascade has been refined
further with the discovery of the node of action of tissue factor
pat hway i nhibitor (TFPI) (Sem naBACKGROUNDIDEITHEYNVENDQY, Vol . 29, pp.

159-161) 4o TFPI is F?ctor Xa is afriefibl é\‘tthQGVﬂBH lfkb sm&eéercia&eofw yrie h%gréet—%);one

i nhibitor w hthr Kunjt z onal n conpetes 20
or Trea f acPBARKET MEiRELR G FRUT Joh Jr O R o8 o R TERRS P I
beconmes a potemplex whichiconverts prothnemifie o thromiin. AT reerabin,iis sune doadrfibaosgeh e fibrin

Factor Xa cagunf @Wegﬁg%lfm ,,;smb,glﬂg,tm nct conpl exes, by tissue factor-Vila
conmpl ex on bur st at vva%/ﬁland b¥sﬁt he factor IXa-Villa -conpl ex

(TENase) of the ° L'u'gf a?mlat%mc dd, the gtathombingse comalex: i 1he FAVPIGRM RIS S the
Aft er vesSel intninsier (pyrfach ectivitadioandeitringie tvessey injusy-taste faato@)(hathivay? WBioctisinstryie

factor (TF). tH%ﬂW's%t bOToaB; drdcce PPsks), awu% @%%apcw.ﬁomamacreased

factor Xa gro uction via the "sustain Down regul ati on

of the coaguPf2feriHoLeaseadgdagbeep r’%ﬂ“*‘d f”““"WF'i’\ "’FW@"‘PW@? ‘f‘B foge ot artioh gt figsue
Xa- TFPI conpFessor pathwal inhikitoriiFRl (Semivesssn Heroatology<Hl 982K, Val. 29, pp. 159-1i6nhii THRI & a

further fact Qtiuia‘ﬁE&%lt%ﬁiﬁeﬁk@pto&seqwiﬁfor \nﬂﬁtt !%Xur}y hf‘rf Egomaﬁts VH"&: competes

coagul atjon ca i's natural ul at ed

ety D AAHt e 157 rps AP 1 e loroaD. 58 HPE, compias, o 145t Ko PP o
prevent = becopwgalpatenvinhibitor of theffactarl Vilaging tisfueffasdraomiiexyver sus t he

mul tiple functi Onﬁac‘ﬂ;r )@ﬂaﬂrﬁbh&va{gb rb9 fmb 'a:sﬂﬁft complg(axes OSUI Xssﬁ@f‘a@ioy s cfnnﬁex on

conversi on of flxb nogen to g , factor
and fact or 3 purstPaghway ‘1’5'5 Vé'?"sfa‘“&{: a\)’é‘f’é‘é’"}?l"ét‘ﬁ'@ﬁ%’ of the é“ﬂﬁ'ﬁﬁ%ﬁe
chenot acti ¢ pstbwey in theicoagulptinperasdade. After vesse) imping che Dt lanl” patbwihisractiedte via

cel I's. Ths onbisde as&dr\(ﬁ)e%pnsaﬁﬁbn oﬁne tcbéauiaﬁomea\é&da%émma%}eamd tactor Xa
I nactivator of fact O{?t an eé/k th Dbound Ito tprhonbom!) ulin. In
circul ation, prtoHPcBWB Pg sustain a” pa way own regulation of the coagulation cascade occurs
with the formation of the factor Xa-TFPI complex, which not only removes factor Xa but also
inhibits further factor formation via the “Xa burst” pathway. Therefore, the coagulation cascade
" is naturally regulated 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 multiple functions of thrombin. Thrombin not
only catalyzes the conversion of fibrinogen to fibrin, factor VI to Villa, factor V to Va, and factor
X1 to Xla, but also activates platelets, is @ monocyte chemotactic factor, and mitogen for
lymphocytes and smooth muscle cells. Thrombin activates protein C, the /n vivo anti-coagulant

35 inactivator of factors Va and Vllla, when bound to thrombomodulin. In circulation, thrombin is
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rapidly Inactivated by antithronmbin Il (ATII1) and heparin cofactor II
(HCI'1) in a reaction which is catal yzed by heparin or other

pr ot eogl ycawoasgewgy at ed gl ycosam nogl ycans, whereas thronbi irB97/00098
tissues is inactivated by the protease, ©2exin. Thronbin carries (')019?9 Its
mul tiple cellular activation functions through a unique "tethered .
i gand” thronbin receptor (Cell (1991), Vol. 64, p. 1057), 5 which
requires treRidly igativared diy;asti Wfd’i"h'&j (ATieangd hepatin cpiactos || {HCIN neadreagtioh iviidhriogen
bi ?q_i n?. arddtalyzed by ﬁdpﬁl_iw&gﬁheilﬁﬁbt&d@ly&?ﬁ&_&ﬁ*ﬁﬁmwo_@arﬂﬁdﬁﬂ{c%; lwﬁdreta{ ﬁﬁ&i'tnﬁn fn
activatio S. r of . i . VIVO ecylar targets.
compet e ¢ qopd pactiel BY B8 SRR o dombin ot Byt BORRIEFRILAL b ayen, o
very di f f dunstiensoiweypb p ypicusltetderad igandhtheambireisoentoriGed i) 891 )MelcOs, e 1057y pe

igd WhBCh vitiéhr@éuires the same ahiBAIE bnkiiAg sitSataslctivil she @Bed IR RbMioheH bildifisnd hr onbi n.

- Publ.ished data with.the proteiins antistasin and tick. .
anti - coag tﬁ°3‘fﬂ9°p"3|%k”( g'é"'ﬁ%ﬁ)%mm binding A PrPIEID gt -8"‘9%3{{' i'&'ét Bfiverse 9rapR B Por s
are ef fi cModnplecier rargetmepmpatet to biniithrombinand therabsequent pidtesivtic pramtswil 1092 |
Vol . 67, ey diffetent pRysicldtficabédnestubnced 8&nding/Glon wifdh, cel Brpe 3RS WRIRR receptor,
The acti vem%iulta%rogub;tg égrhn%t%ko?%ﬂfspt {,,t?,l, ?'fkgd 3y eit hﬁrba macga][lic sm ?sed or
a tight binding” I nhibrtor (a trgnt binding inhibitor differs froma
mechadPsm bas e fublisheddatawith thet preteing antistain and dck anticpaduiant péntidk (TAF ween t he
enzyme aneibrstiaty thik faétby Xa ilMBitdry BaSetfithcisR N8 2bSyiaRB S PhkombdbisdnbyOr S
Py ol ye, LegToral (1962200, by 3770 Sobice (Hdhy. Ml epOon 235 208y Vol
67, pp. 221- 23The getive Firtentfactphke panchs blocked by either a méch@@sy-basedor a Sighyipinding
303- 307) . inbHOF isQfphObindihimhiblitd? Qifferl ish! B tHaciinBmEbasdidhmitoe by tHedkdi- diandi ng
L St e 5 o e ToB g o e St e
shown t o [gte known, reyérgibie-and in¢vergible.wiith are digtingluisbev byrdesenof( HBdmiviis of the1984) |
Vol . 23, RRzynaniiSiior iRSI TARMboSS RE (3697) S0l 067, pp. 221- rre i 84N
conmpounds, R;'ysg |\;l(ili “3-( 1 dj ?].Rpﬁ n‘ I ar) l lde7r f’%’ﬁ'f?é“%’%ﬁ%@?%?s.&'
(263 w1989 . o Ay ke S PR e SamPR S o nding
( Thr onbos iinhibiers. (TRrom8ep)s Res. (1980 ¥p!. 19,pp. B38-3436- 548) . However, these
([:m 0 rrpf)uods mmmara@im\mmuﬁeéaﬂﬁww;&ig ldpmiaﬁm%w al%éabeen sl?o'ivr![ 1ot gt gg 0 051

scl osures, . .. . ur u en i cation

( Nagahar a%g?"bé'fd.iﬁg Iters ?)fetEmg\%gﬁggfhc”"' HS%QES'HF %l neP- 8@%&1&??’(}‘@? REeet oA e
st at ed t o apamidipetsinteiniig edmpainds. iaciuding drgmidinophepvignvl derivatives Hotombosis Res.hr ough

rever E! b'( 1 Qmi\ku'tx).ti!;‘? Br.Fé(jssfmi Qﬁdl Bfamidmo)benzyl cyalo?(gonw?rmﬁ%ﬁ (9880),
a,a -bis no ene) cycl oal kanone n
o b of YH d7n e FARRS OB e ARG B piiin pach s trcter $97,
Vol . 32, No. 3, pp. 141-145. These conpounds are discl osed as being
SMMARY O ThE D st o & LS o HEDLLON 5 dipect ed
— ntion i irected t
conpounds or tRerrp hé’%ecdeﬁ e QW'}'/“%%"C%E%@B#Q@QT'F? W"c%s"ﬁm a9 r?ﬁ'l’ bi t
human f actamidingdegivatives which anestatedto be chnableof shrvdngmstrsing gnticorgulane effectf or t he
t reat ment tRtbugh reversible inhibition of factor Xa.
The synthesis of g,a’-bisiamidinobenzylidene)cycloalkanones and
30 _a,a’-bis(amidino-benzyl)cycloalkanones is described in Pharmazie {1977), Vol. 32, No. 3, '

pp. 141-145. These compounds are disclosed as being serine protease inhibitors.

SUMMARY OF THE INVENTION
This invention Is directed to compounds or their pharmaceutically acceptable salts which
inhibit human factor Xa and are therefore useful as pharmacological agents for the treatment of

35 disease-states characterized by thrombotic activity.
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Accordingly, in one aspect, this invention provides conpounds selected from
the group WO RBM$7sting of the fol | ow ngsforrrul ae: [err] PCI/IB97/00098

Accordingly, in one aspect, this invention provides compounds selected from the group

consisting of the following formulae:
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. R
whersin:
Ais -C{R%) = or -N=;
5 2 and 22 are independently -O-, -N{R'3)-, -S-, or -OCH,-;
R! and R* ere each independently hydrogen, halo, alkyl, nitro, -OR'3, -C(O)OR'3, -C{O)N(R13)R14,
-N(R13)R4, -N(R13)C(O)R'3, or -N(H)S(0),R'E;
R? is -CINHINH,, -CINHIN{H)OR'3, -CINHIN{HIC(O)OR'S, -CINH)N(HICIO)R'3,
-C(NHIN(HIS(O),RS, |
10 or ~CINHIN(HIC(OIN(HIR!3 ; .
R3is halo, alkyl, haloalkyl, nitro, amino, ureido, guanidino, -OR'3, -CINHINH,, -CINHIN{H)OR'3,
-C(OINIR'3)R4, -R15-CIO)INIR'3)R "4, -CHIOHICIOIN(R')R%, -N(R'I)R4, -R15.N(RIIIR14,
-CIO)IOR?3, -R15.C{O)OR!3, -N(R13)CIO)R'3, {1,2)-tetrahydropyrimidinyl {optionally
substituted by alkyl), (1,2)-imidazolyl (optionally substituted by alkyl), or {1,2)-imidazoliny!
15 {optionally substituted by alkyl);



wher ei n: Ais -C(R8) or -N=; 5 Z1 and Z2 are independently -0,

-N(R13)*, -8, or -OCH2-; R1 and R4 are each independently hydrogen,
hal o, alkyl, nitro, -OR13, -C(O OR13, -C(O N(R13)R14,
CN:EEI??\I(RI%DA' - N( g?ﬂ?’ﬁ(mO)N(Riﬁqg - N(H) S(O) 2R16; . R2 is -C(NH) NH2,
- OR16, -C(NH) N(H) C(O R13,

-C(NH)N(H) S(O R16, 1 or -C(NH)N@H)C(O)N(H)R13 PCMBQRZSMPS hal o,
al kyl, hal oal kyl, nit ro am no, ureido, guanidino, -OR13, C( NH) NH2,

C(NH)N(H)O?lB -C(O OR13, -R15-C(O OR13 - N 2: O

,2)-tet rahﬁﬁnmp?? armnmpmder(tmjwp@am |hplo, alkyl, haloalkyl, "'§'Bb'§'ﬂ'71t3 \%’( g’ﬁ) éﬁiyl) (1

,2)-inidazol yl (QBiNRYR™Y-CRUREFiCut,em) MR Bk 1y INR'HCIONR 1314 mnfémbxmyl 15

opt |
.(PC.'?/ | RS9/ Ozoggbsﬁch*%ﬁp W AhutR B0 3)-cH,clomir 3R VIO 97/ 29067 »

R5 and R6 & i NiRTepnPun! -3 tyisgemis 1iel4 or DGR NeR! kiytheran isiigto 6);
- N( RL3) 14 8 1Gk 32%984 o ox o - C(O) N(RL3) R14,

-C(O N(R13 ON R14, RL2)
- N(R13) §( ﬁl’B’ 0?(9?'4 NM? Ve, %&)&é%gz g %ﬁ‘ﬂﬁ“ﬂl%g&%
- N(R9) - (C( R10) ( miwml’zﬂ‘(‘mem’ﬁq sR'P-8@81% or - O (C(R10) (RL1) ) n R12
E]V‘Qer eni Sla&: #10 |§J1depe5dent Kyt Satkeagir, Qﬂlﬁm, h’iioklk#l Keloalkahyd, cycloalkyl, RO i s
R MO RL) R, evdoalivmist Kbiom s, 1% @éf‘ “g@“%?* B 2r16:
eaclh RI“IZ : s i ndepamemt, yREIUOINIRINBIYR'® 'ﬁ'%ﬂﬁ]f’) % gﬂ@ﬁ’““h&l oal kenyl
cycl oal ky CIR 13)(03’3 ctdwﬁ“'oaimchﬂbhm’omm OcRBANRI R B CIORR] 3,
2 A0 LA b a0

- C(R13) (OR13) @)‘@mn'a)ccm‘&( é:‘l\ 35N mrg-', (m(‘hl ‘)wz:}’@te)ms
- R15- G R13) N( R1331 awﬁ(@, AHB, uq.mﬁ RlR13RRY,5- N( R13) R14,

5 0 €O O b ARy RS IAS SA o,
NR'3NR

- R15- N( RL3) C{ NRIBPM(REEIQIR], -RIPOR?3, R‘s-oma‘am 3)R4, -R15.05(0),0R"3,

o %5N2\'(R %i”) %E'Rg gt%\ 3&%(0}(03‘31% -R'5-PIONOR'3),, -R15-SR'3,
- R15- N( R13) S(O) é% dé\ﬁ%lgy’&] '1?1?5% ﬁﬂ,‘awtg‘sm“)cm)on'a

- R15- OS( O) 20R13, -R15.5.R15. Nm13m(mon'3 -RIS.SRIENR'ICIOR'S,

20 -R15.5-5-R15-C(R'3)(N(R'®)R'4)C(OIOR'3, -R'5-SC(OIN(R'3)R"4, -R'5-SCISINR'3IR4,
-R15.S(0)R"3, -R'5-5(0),R'5, -R'5.S{0JOR'3, -R'5-5(0),0R?, -R'5-5(01,N(R'3)R™4,
-R15.S{O)NNR'3)R%,

or each R0 is aryl {optionally substituted by one or more substituents selected from the
group consisting of alkyl, hale, haloalkyl, haloalkoxy, nitro, -OR'3, -SR'3, -N{R'3)RY4,

25 -C{O)OR!3, -C{OIN(R'3)R4, -S{0),0R"3 and -OP(O}(OR'3),),

or each R0 is aralkyl (optionally substituted by one or more substituents selected from
the group consisting of alky!, halo, haloalkyl, haloalkoxy, cyano, nitro, -OR'3, -sR13,
N{R13)R4, -C(O)OR'3, -CIOIN(R!3)R"4, -S(0),0R'3 and -OP(O}OR'3),),

or sach R1? is heterocyelyl (optionally substituted by one or more substituents selected

30 from the group consisting of alkyl, halo, haloalkyl, haloalkoxy, aralkyl, -OR!3, -C{0I10R13,

-NIR13)R', -CIOIN(R'3)R4, -5(0),0R"3 and -OP{O}(OR'3),),
or each R10 js heterocyclylalkyl (where the heterocyclyl radical is optionally substituted
by one or more substituents selected from the group consisting of alkyl, halo,
haloalkyl, haloalkoxy, aralkyl, -OR'3, -SR'3, -C{O)OR'3, -N(R’_3)R14.
35 -CIOIN{R'3)R14}, -5(0),0R'? and -OPIO)NOR'3),),
or each R'C is adamanty! (optionally substituted by alkyl, hslo, haloalky!, haloalkoxy,
-OR'3, -SR13, -C(OJOR'3, -NIR'3R"4, -CIOIN(R13)R'4, -5(0),0R"? and -OPIO}OR™3),),



-R15- P(O) (OR13) R14, -R15-OP(O) (OR13)2, -R15-P(0) (ORL3)2, -R15-SR13,
- R15- St R15- N( R13) C( O) OR13, - R15-S- R15- N( R13) C( O) R13, 20
-R15- S- S- R15- C( R13) ( N( R13) R14) C( O) OR13, - R15- SC( O) N( R13) R14,

- R15- SC( S) N( R13) R14, -R(15- S(O R13, R15-S(0) 2R16,

-R15- S(O mlavomms( O 20R13, - R15- S( O) 2N( R13) R14, PCT/IB97/00098

-R15-S(O (NR13) R14 or each R10 is aPyl (opt ionally substituted by

one or more substituents selected fromthe group .consisting -

of 2Kyl 3l gucstiogebstun B ABhEE T ol Fisidfai) K12, 25
0 OR13, SRS %?‘ s { §5) subs each

Rg:(() |)s ar al k)?l8 #bﬁ&lh“@‘%ﬂb@ﬂ"?’!'@t‘\édoﬁg f;ajs &g $R'tuents sel ected

from -C(d)ma1i;nldu+scmgoai3&ixu ngmoﬂoaw?y,l hal o, hal oal kyl,

h?ll( (()))al'(_]g(iéy, 9% Q" %’%ﬁie ﬂg%?%%gtﬁﬁ% cgdaalky&ﬁréfvz OR13) 2;\|( RS R14’ or each

R10 is hét er“bcgﬁcF ORGAr - SMRYIRbsti t uted by one or nore substituents
sel ect ed 30 each R'3 and R14 isliriapdénidentlyriytidgérn AkyIS hriyNgpthnally dayimutbmb\phalmdlml kyl,

hg( %)a:\ll((%):l(-)éj Rilza| i %Wz%@ ma&g@ﬁ&% w\gwu?o, mtmoalkylarJ}I |(|B n%)o cvmocarboxv.

het er ocycl yl al kylaikxysarbeny. m'merewbyww'kwwmrammg %M#W‘ﬂ%’éﬂmﬂt ot ut ed
by one or nore subnyi foponally substRGleddy hale.mntyhengrwuaxf;msmtawn@n Qnird), Ky ! ,

h?;l( %) 8 -NR gja&xlzm%oo@:#&élkwan%?ﬁ%% WR&%}XV% Q%%gdfbon kL

-OP( O (OR13) 2) momalkvlwnqeaéwmdia!l,wlaermmc;nv".( optional |y substituted by
al kyl, hal o,r'Aal m}ai@s{ or thilchd dBene chain; and -OR13, -SR13, -C(O) OR13,

- NCRL3) RLA, " en64 Qui, 3 lontionaity stioSiiGied by naid Calicyty tyolel Jlkaky’ ataikoxy, emino,

WO 97/ 29067 .
PCT/ | B97/ 00098  dialkylaminogmoneatimaming. nitso..cyanse qarhexy Risaxvearpasyle aminecarbenvhnt y|
radi cal 1is opt | Oiﬁfbhbélk viarasolchrbbive, Cbr hiﬁlkvlamlnocarbonvl). or aRlkdbptidhalysubdirlied by | .

haCI( (()))a:\Il(((I;)J(_)?S ~ %gf .ﬁ?&i‘% hgé 82( d}_;(,a p é_{ﬂé) no i:halkvlamm%f monagikvigmino, nitro,

i ndependent |y hy@mgewbqasv.kgmoxvquhpnvaamnypcartvnvlamymoalkvlsmmom@nwls or C(O) OR13
or -C(O N(R13) Rlﬂhalkgiammocﬁﬁﬁh) .R13 and R14 is independently hydrogen al kyl ,

ar yl ( opt I Oreliglals}‘\glél ﬁ%%(m%o%tere g’ a8 lXIxE.l?el %Fll'(eo{ OYS Hharmacefnical!y acceptgtng salt {%l;?o? ! koxy,

ar al koxy, am no am no, nonoa cyan car
al koxyc#Pbonyl , mmapmﬁysms inyentien R’yY'ﬁ?ﬁ %G@&?*MHW“"’@? treating a "'“ma“ having

di al kyl am nQWeb&fbﬂt) chédPdcterized by thrombotic aétfviﬂv Mucr(&ﬁipbﬁﬂfﬂ doynphisdast | t ut ed by
hal o, al kyI ’tha?‘{%Lfrcar\Kgf?e%yd an?oulﬁp ?fyd co%{é)% #cy Jyf thé%&?bn ﬁ{scﬂbed above, or a
(0] Y,

di al kyl am n car bohyl
am nocar bo nWarmaceuﬂcally acceptable rqghgmapg,pgma mbgmamﬁgq!y a@neptable excipient.

di al kyl ani nocar baHother aspect, :hmﬁla\ﬁoraprahae%l ahéthey ofhreamﬁhrﬁ&nmbmee chai n;

ﬁ;gr oxy, a:?%%"*se’éalfekf\-(mﬂ“%ﬂyed I{Yotmom%o@c activity; Rsthdnlresd cl%pr ? ummlist%lng toa

human in need thereof a therapeutlcally effective amount of a compound of the invention as
described above.

In another aspect, this invention prow'/ides & method of treating a human having a
disease-state alleviated by the inhibition of factor Xa, which method comprises administering to a

30 human in need thereof a therapeutically effective amount of a compound of the invention as

described above.

In another aspect, this invention provides a method of inhibiting human factor Xa in vitro
or in vivo by the administration of a compound of the invention.

DETAILED DESCRIPTION OF THE INVENTION
35  Definitions '

As used in the specification and appended claims, unless specified to the contrary, the



di al kyl am no, monoal kylam no, nitro, cyano, carboxy, alkoxycarbonyl,
am nocar bonyl‘ 15 nonoal kyl am nocar bonyl , or

di al kyl am nocar bonyl ), or aral kyl (optionally substituted by

hal o, al kyl, aryl, hydroxy, al koxy, aralkyl, am no, dialkylam no,

nmonoal Kyl anmiw®er49bé7 O, cyano, carboxy, al koxygathadyiees

am nocar bonyl, nmonoal kyl am nocar bonyl, or.e-

di al kyI ani nocar bonyl ) ; as a si ngl e stereoi somer or a mixture thereof;
or a 'pharnmaceutically acceptable salt thereof. 20 . I n anot her
aspect, t hiteflowingdermsdieve theynesaine indiepdi t i ons useful in treating a human
havi ng a GARQASFelers tald &rﬁdh@baﬁﬂaﬁtfﬂei eﬁhubmoﬁ&%ﬁmﬁwvﬁeﬁ%duéfdl wns.s%u ch

conposi ti Onolfclonpcaréon ?n% hﬁdrogen corﬁaiﬁ' Eggg IuﬁsaaLUrthon ang ﬁavmgq‘ro%bnﬁg?qﬁgge‘iﬂaﬁ

conpound of nven Cal ly
accept abt e atems; e-ghanati. eﬂyhw—movhérmvawldﬁpmmwb@ém&brn,enykc| pi ent .
| n anot ger 1a|saiﬁmeihyleihbl -@-bltply,cn Hltm.kﬁr ovi des a rret hod of treati ng a hunman

having a 25 dbﬁﬁ Ite%tts a sﬂ%{;ﬁt rnin%ﬁe% ﬁg.Xm Io\ha enégrqdnfaﬁeg* 8;[c¥l consustlng

nmet hod conpri ses Winrs
t her apeut i selply pf eﬁrb@t:qnd\mdram pentajhing atigsny eumébt@te botrbaridrhawing from ane to six

descri bed a&8¥fatoms, e. ethenyl prop- fle@ Bubllonyd SHURE 1-ent meﬁtal-waﬁﬁ\}l Oihdﬁﬁé)lﬂedes a
net hod of treati

ot hod of T eal b Ay SR AR 3 branghed o SRSy by (s g
human & nedely ohearbast and hytrogenp centaicing bt least boetripledoahendritaviod framowapesind of

the invent 'c&Borii&oms, e.g., BBGHA, pagis 1WV®: 1-ynvl. pent-1-ynyl, pent-8-yAy1 Odrlathe ﬁl&PeCt
this invention 'Vld

or 1 vl vo byt AR of § el o, Rl rscongrs Wl SR o€ o sbove. 6.7

DETAI LED Dﬁsmmﬁtmmlﬁpmmvt Nmmwmxs%o-pm:qm intbuterry, n-pentoxy, As

used in thq ﬁ&ﬁﬁdh@lleﬁﬁw gmu@m aRimpdesl cl ains, unless specified to the

(F:’(C)frll'; Ir gg¥ / 00098 “Alkylene” refers to stra:;}ﬁo tor branc%eg chain divalent radical consisting solely of -6-

fol | owi ng Eerbeny! prad/rydragen, roataining norwisaturation and having from one to six/¢aklydn’ atqreef ers to
a straight g@f, ,p;tmggmgmy Broplibvt) AltafAend anditheallkgNt radi cal consi sting

sol ely of carbop cont ai ni n 0 unsaturation and having from
one to six carbo 'meh}é' %ﬁgivl E’hﬁéfﬂﬁf? ethyl, n-propyl, 1

-met hyl et hyl (i wwmmﬁbr} to mragmlydf thmiopretm WaRy where RJ,i,sWH amteﬁqebdabhyé and R,
(t-butgp), ;,agmaglagf,,{,alggeve, e.g., benzyl. "Al kenyl " ref ers to a straight or
branched chain Vi rad ely of
carbon and . hydr g&@ﬁx" 'SE‘{ 1°r? 'ﬁﬂcaif?f’*g;;gff"ugr,@hugﬁ ﬂ’%ﬁﬁ"'ﬁ%\?gﬁ'ﬁ' ¥F’0m
one to si xPhenoxy anshpdphthoxm-ons, e.g., ethenyl, prop-1- enyI but - 1- enyl ,

pent - 1-enyl, pe F‘Aﬁrkﬁxﬁ'r@hﬁ%’ b rad?dlﬂoﬁth@fdrhkle -OR, where R, is aralkyl as/NehHJBYJbové’ efers
to a strai ght Francgntg"ﬁK ai n nonoval ent or dival ent radical consi sting

10 sol el y* 9ytde dr ogen, containing at |least one triple bond and
havi ng2%r om one "Alksoxyalkyl" refers tcaradisel ofthenformule ¢3,0R whepmedch Ry isgpdependeptly an

but - 1- ynyl ax{paadical sy Bofined BEUE, 239.Y Méthoxyditil, tahﬁx%h&ﬂ;l propoxymathyi, propoxyéﬂh{ﬂoxy
refers to aJ&dllEal of the formil a - ORa where is al ky\( as defi1ned above,

e.g.,
“Alkoxyalkenyl” refers to a radical of the formula -R,0R, where R, is alkyl as defined

above and R, is alkenyl as defined above, e.g., methoxyethenyl, methoxyprop-1-enyl,
30 ethoxybut-1-enyi, propoxypent-1-enyl, ethoxypent-1,4-dienyl, and the like.
*Alkoxyalkynyl” refers to a radical of the formula -R,OR, where R, is alkyl as defined
‘above and R, is alkyny| as defined above, e.g., ethoxyethynyi, methoxyprop-1-ynyl,
propoxybut-1-ynyl, ethoxypent-1-ynyl, methoxypent-3-ynyl, and the like.
"Alkoxycarbonylalkenyl” refers to a radical of the formula -R,C{O)OR, where R, is an alky!
35 radical as defined above and R, is an alkenyl radical as defined above, e.g.,
ethoxycarboxyethenyl, 3-methoxycarbonylprop-1-enyl, 4-t-butoxycarbonylbut-1-enyl,
B-ethoxycarbonylpent-1-enyl, 5-t-butoxycarbonylpenta-1,4-dienyl, and the fike.



met hoxy, ethoxy, n-propoxy, 1-nethylethoxy (iso-propoxyl, n-butoxy,

n- pent oxy, = 1, 1-di net hyl ethoxy (t-butoxy), and the |ike. 15

"Al kyl ene" refers to straight or branched chain dival ent radical consisting
sol ely of carbonyl and hydrogen, containing no unsaturation and

havi ng from oYOPH296% car bon atons, e.g., nethylene, etpesiefooss

pr opyl en_e, n- butyl ene, and the |iKke. - -7- "Aryl" refers to a
phenyl . napht’hyl radical. . Aral kyI ref'ers to a radi cal of
theforrrula RaRb ere ' e is ary
defined above, e. m"ﬁyca'mfy'ﬁw"v#)‘efs 0 8Tidic ‘lgli F%ﬁ’)/””'f eqegf@of‘o‘”a"l’gdfsc‘é‘l ‘"?.’lf

the fornula "EP&P‘ \Rhé?f@e‘RBbq"S apd fiy is®o alkyey! msitabisaiefinedaabgye, o.g., phenoxy and
napht-hoxy. 3-methoxycarbonylp%@i Jﬁﬂ)l,yii-r-f)ﬁtf)ﬁfcﬁrbbﬂ/lﬁnfl a,dt):CQJeuQLycmanﬂnW| 1, ORc

where RC is &g fi e.g., benzyloxy, and the [ike.
25 %%AF{XJCQETV? tnﬁg'f éraggg'g)elé{‘eradl cal of the formula - RaORa where

each Ra i 8 i ndepend&'ﬂﬂv?’mv'a"‘en\’"' rafers,to & radical af the Jorpulai-REHOMIRG weherecR s an aryl

net hoxyet hyl radianexyeiinbd sove Bﬁd)an‘é)éHEtkth radRtadR ekl ibbve, o9, and the
i ke. efers.to a.radical of the fornula

-RdORa wher e pﬁamxgcar?"kxﬁtgm\épBe?m\ﬁl\écd"b""v'p"’p'a!b"é'\vl'e"”g FRojyfarbenyibut eyl 55
def i ned abov&:-naghtjoxycarbominert=1-aexly$-phenoxieetopnuineptail,€dighyl, B0 the like.

et hoxybut - 1- enyI 'Afmﬁmﬂ&kﬂmﬁ‘mﬁs R 18y 8Fihe %rmﬂfadh Wbﬁ Wi'agratﬁ‘(?s L+ {:ﬁli
" Al koxya °s

yn cal o
as defi nlté ¥ad|caf v.gfmeé vchgn lgﬁzyllfli V?Qg'cﬂéﬁn%ﬁ@'ﬁ QB‘b‘&?e’ g,e 9.
et hoxyet hyny[3: nmmes(wmpppit-m|4,-phenoxvcarpwm<ybm. blpheyaw::arbonylpenm -ynyl,
et hoxypent - 1swmhoxye@m%mwnyﬁwﬂa,m@nd the |ike.

" Al koxycar bonyl alk n fers_to of the fornmula -RdC(O) ORa where
Ra is an al kyi A ?35‘& {:%’sg’sthﬂéﬂa‘ff&}qgﬁ’ We-and Rd is an al kenyl radi cal

as defined above, "@arpoxyalkenyl™ refetstto ey elcedyh ragistites Wgiined above, that is substituted by a

3- met hoxysar b&BWvDE&Bai.le ?-DSJcatbdxytprMW WMYJUI@HIONJ' @@Mkoxvpe t-'l-en

5- et hoxycar bgré\‘rbge ma- e%‘ %ft gxycar bonyl pent a- 1, 4- di eny Kd t he
Xype ST

li ke.
PCT/ | B97/ 00098 “Carboxyalkynyl" refers to an alkynyl radical as defined above, that is substituted bya7/-

" Al koxycar boestbéykesdiyd,” 4. ﬁi-esxsemr@-f-ﬁm @edartRbytull 9-yhit! SEdrHo 44§ wher e
Ra is an al kyl as,.defined abov;e(y andyR}g 1S I'anxvgf'kyny ‘radi cal

as defined aBsy@oxpeys 4.5, SR o &et hoxycar bony! prop- 1- ynyl ,

4-t - but o®car bo nyI'CE){SFlO!'tV'y Fejérs e svable 3y ta7-vembérpd mondeyslic\dyelic radical which is
5 t - but Oxycaﬁh%tékpﬂﬂiwﬁcw&)ﬁlmt sty 6 t@rboh 16Rd hydrogen atoms, e. g.. cyclolgro&ﬂoc%butyl

"Aryl oxycarb en refe 0 a radical of the fornul
where Rb is g‘h%’alr the" '"dra‘g%;é ‘as defined above and Rd is an al kenyl

radi cal as defi necPigllpdareino”defgrs to a radical ofsthe hesryloaNRBRY ydieinasagh R, is independently an
p henoxycar boaiw pédidat ds dehiidc abﬂwa W oazu.ewhﬂw | .laamYnJmﬁm.ho, dlethylammT

5- napht ycC ent xycar bonyl pent a- di eny and the
li ke "B RIS %?W’%ﬂaﬂ?%gﬁglerﬁqﬁéjlnyl refers to a radical of the
formul a - ReC( O) ORPinikwiaminarerbprylanefens 1o a radigal of thadoromla -GtO)INB]R, wedreadaoh &, BN

Re is an al kijidagendently 6l hiky Sadiaf mnéﬁ)we. &g. Qdumethylammocarbonyl :
5- phenoxycar By RkRinbeat i, ol Rk R Sfony #mﬁ a%m 3-ynyl . and the
li ke. ethylpropylammocarbonyl and the like.

30 "Halo" refers to bromo, chicro or fluoro.

"Haloalky!" refers to an alky! radical, as defined above, that is substituted by one or more
halo radicals, as defined above, e.g., trifluoromethyl, difluoromethyl, trichloromethyl,
2-trifluoroethyl, 1-fluoromethyl-2-fluoroethyl, 3-bromo-2-fluoropropyl,
1-bromomethyl-2-bromoethyl, and the like.

35 "Haloalkoxy" refers to a radical of the formula -OR; where R; is haloalky! as defined
above, e.g., trifluoromethoxy, difluoromethoxy, trichforomethoxy, 2-trifluoroethoxy,

1-fluoromethyi-2-fiuoroethoxy, 3-bromo-2-tluoropropoxy, 1-bromomethyl-2-bromoethoxy, and the



"Ami di no" refers to the radical - C( NH) - NH2. " Car boxyal kenyl "
refers to arr al kenyl radical as defined above, that is substituted by a 15
carboxy radical, e.g., 3-carboxyprop-1-enyl, 4-carboxybut-1-enyl,

4- car boxypent - 1- enyl , 5- car boxypent a-1, 4-di enyl, and the |ike.

" Car hoxyal kyiydrnogeef €rs to an al kynyl radical as defined abpafypobfigibsi S

substituted by a carboxy radical, -8-g9., 3-carboxyprop-1-ynyl,
~4-carboxybut - 1-ynyl, 5-carboxypent-1-ynyl, - 5- car boxypent - 3-ynyl, and

the 1ike. 20 "Cycloal kyl'™ refers to a stable 3- to 7-nenbered

monocycliclikgclic radical which is saturated, and which consi st

- sol fal % of 3 car borua&u&ehvcd mgem al fl!ﬁiwl radiel as 8ofe® Pioop)ythat :ey.msﬂwy one or

cycl obuty cl o t he | o' | rs

to a radi cq°F % palg ﬁg ¥'5’r'1”ﬁnf gm- \el‘%mﬂum%p' e bSrorln?’l ege"ﬂﬁéq'fmf' P emrleet‘ﬁ

al kyl radi btemapentardi4-gienyl, ab@V@,""e-. g., dinethylam no, nethyl athyl am no,"

di et Ihil lsm' no, 25!-t;alotﬁuyﬁ9|0 p?féram aoalkydiyhiabipal Qwéfam'i BiSbve 28Rk is BEbshitut&d by one or
"Di al kyl am_nocar bo refers t a0 NRaRa where

each ‘Ra i s more halo fa%é' reETtie rt° F'oetgﬁ'%aflighg ?%é&hﬁsgr%%%gd’ "Lhove, e.g.,

di met hyl amcwgmaatbﬂnmvl bfomor’emﬂ'ét%}w'y! h‘?#éﬂﬂ'ﬁ&car bonyl ,

di et hyl am nocar bﬂﬂUAlkox%lWﬁQﬂi&ﬂ@ dvagiod ROhglfermula -R,OR, where each R, is lndependemly

et hyl pr gﬁ%/lagglkglorggﬁlg éeﬂna&1 above, t‘:f\:ai is st?bstlﬁ!aqd bgl q?e Ior more hal_la} calg guI HEJQV

br ono, refers 0 an a
radi cah@ asam.lem@brabwethoxvml PB‘OGB!!?BN"MM@'@SWWR?P‘W@ hal o

radi cal s, %“%idpg%mqnemea*g, trifluoronethyl, di fl uororret hyl , .

trichl oronet hyl ,, Lf oroeth u

3 br ono- 2-f | uor 0 ?Igﬂgﬂxya%kenyl refirs t%a rachal ?fjthef IO?'H A o) #\Trg is GaQIEyEE& P%{?ad 35
" Hal oal koxybovecind Ry is alkeaylrasdietingd abpve, h‘@t fscﬂuhﬂmﬁed W"W@PO@ N’O raglicais| & ky |

as defined bromometﬁﬂ?&ﬁeny? cﬂlovorﬂeiﬂoﬁ&#@ﬁ WIMG&M%M%QW'E hoxy,

trichl gQromet hox tri or | - 2-f 1 uor oet hoxy,
3- br ond®2- ‘Uﬂ‘t‘%WWGX@F""T"B‘?D%M“%VP?%} %’rﬂ?@f 4 the :
WO 97/ 29067 “Haloalkoxyalkynyl" refers to a radical of the formula -R OR where R, is alkyl as defined

PCT/ 1 B97/ OQQ&& and R, is alkynyl as daﬁned above that is substituted by one or more halo radicals, e.95 -
like. gfal as defined

" rs,t
above, t hatb"f"%°°§'l?5§1tp‘f'ﬁ{' @@"'l?{?%ﬁ“pmp Vv, S "°'g¢1w e.g.,
br onoet hen;hqumc&ﬂtomvrielnttwowdﬂprqmeh%VPe'ﬁﬂch‘bmdtbﬂ kpy| | chI or opent - 1- enyl ,
br OrTDpQBt a- 4 GHgahkyalk8mit deftPs 1o dhcalkenyd radical as deﬁnedl'll%bﬂiiklkdj feydubstitafe@by at 0 an

al kynyl as defl n bove hat ub L . nor e
hal o r adi cng roxy, ragical, B’PU%?WPP' Byl Lﬁ YOOV opr opgﬁ(1 h&)‘ﬁo%%npli Sk - 1-ynyl |
chI or opent -5thydraxypenita- bifutirow; anditha likg.yny| and the like.

"l oal koxyal kylhyargkimyOretrs aincaNlyngifradidabad @uhnad bovézakdRas ymﬁmteeaﬂh Ra

i s indepen aI K ra I ne %OW? |

substi t ut eﬂ' gvx%ﬁg'%lr "r‘fU 'hyﬁé’?{%m?pﬂ a‘ 3 drgﬁ%l'ma%gx bo’& |y§¥a' e.g.,
br oo m@Sh o>87mtdrgrypere3tvorio ead-tbg Yikee t hyI 3 trifl uoropropoxyrret hyI

br onmopr opoxyet hyhaloﬂﬂ&y&ﬁ@odylaiﬁ?l' refers to a radical of the H&h@ﬁlﬂgomam@ngfb ‘eadhcl 0 S

toar adl Ca’l\depencfent?y an aI&’ﬂll ra%lcal asct;:‘)?ne\@h Whgre% {eﬁ'mﬁ’rll 5%/! rgtﬁcaijﬁfshgsqguted by one or
~ more halo radicals, e.g., bromoethoxycarbouylethyl, 3-chioropropoxycarbonylethyl,
4-bromobutoxycarbonylathyl, and the like.

30 “Haloalkoxycarbonylalkenyl” refers to. a radical of the formula -R,CIO}OR, where R, is an
alkyl radical as defined that is substituted by one or more halo radicals, and R, is alkenyl as
defined above, e.g., bromomethoxycarbonylethenyl, 3-chloroethoxycarbonyiprop-1-enyl,
4-{2-bromoethoxycarbonyl)but-1-enyl, 5-(3-chloropropoxycarbonyl}pent-1-enyl, and the like.

"Haloalkoxycarbonylalkynyl® refers to a radical of the formula -R,C{O}OR, where R, is an

35 atkyl radical as defined that is substituted by one or more halo radicals, and R, is alkynyl as
defined above, e.g., 3-{2-chloroethoxycarbonyliprop-1-ynyl,
4.{3-chloropropoxycarbonylibut-1-ynvl, 5-{2-bromoethoxycarbonylipent-1-ynyl, and the like.



above and Rd is al kenyl as defined above, that is substituted by one or
nore hado radicals, e.g., br onmonet hoxyet henyl ,

chl or omet hoxypr op- 1- enyl, chl oroet hoxybut - 1-enyl ; 15

3 trifluoropropoxypent-1-enyl, chloroethoxypenta-1,4-dienyl, and the |ike.
"Hal oal koxyal Kyapr2906tfers to a radical of the fornml a - RaRORarchaBR®E/0MBS8| S

al kyl as defined above and Ra is al kyfyl as defined above, that is

substituted by one or nore halo radicals, e.g., . br onoet hoxyet hynyl ,

E?L%g?ﬁggsggm op- ’]‘leYert}évclH reuri {o %&atﬁp X {&%Yn@éﬁt]e;éd n%no chc pr I:I;cé;clitéuadical which
" Hydr oxyal kenk§y Ie'ther é!t!éﬁasedt% “%‘%‘R‘b r'P91’ Wiha’ﬂ |°€'!!I3tsaf§ cgibpp nvems andrem onp g thre

subst-i t ut ed bpetedoatoms seldtyedrftow/the Ebup 2bnsisting)of, n;&day.wxowmne RBuatfur Séhdl wherein the
4- hydr Oxyb bt - &tr?ﬁxl carlﬁmwg\hﬂf(WEtha% b?%lldnlﬂllv oxu?zeé en %49’&%%%%&%%:? h‘,"égl enyl,

and the |i er's to an cal
as defi ne(? ammene"v [quaternizeds uB’sthetemcwvltsyd'@' may be attaghedotethe evein @gpctug ay any

g Eygr oxypr Opreierddibﬁ’n or darbohctiten Whithrdsultsinthe Eredtiv loP¥ ¥{ab1B lstrdctirdy |Exar3p5es of such
yar oxypent

| kyl "
refers to a rtéeg"gc fic "1"‘91 ﬁ?ns '"‘P"de ‘Ilﬁm o i mp'mgﬁéw38'¥'ﬂix¥gxoplpera ingh KY
i ndependent | y2-exerigetidinyl.rZeropwtolidiavid@pxaseapinvinrepiovl; prsrobvbrédpivrsidonl.lpytrolidingl. c al

I s substitut gardyn Bﬂaﬂilldmyl imidaz6W1,Simitakdliny! AfhidazdliGinyl Spvdidiny), pyrazinyl, pyrimidinyl,
Zr ggﬁ;gfﬁ&éiar b?g}/nﬁ? %ﬁwﬁ §xa§c§| é!oriyﬁ 2 ﬂ%l X\S%{gpggxgzglelb%lﬂazolidiny& morpholinyl,

" Hal oal koxyca#'b@ﬂWJ %ﬂakﬂé'ﬁ'wl ispthinzalyl, quinuglidinyll isgthiazelidinyl, indélyly iseihdelvl RddfiaylORa

where Ra is a§bmdolmyl octbhyidrbindoRdli &ahy&s.sdm‘onyne.dm&:haisodmowbﬁ&dht/%ﬁdqune
or nore halo radlcﬁa

br onoret hoxy cErBOIRYT 'h'gng?zmé b&?ﬁ"B‘F’G’@’! %W?éﬂz%ghm"ﬁ?’i?b"qﬁ fé*'F'YyI g iotanydioflry,

4- (2- br onpet kFBRW&WBUH}M‘v)‘U&!VJ'Peme"V" thiamorpholinyl, thismorpholinyl sulfoxnde.

5- Hg i’% Clh|k(150prtﬁlﬁﬂﬁ&ﬁafnmw)r)epﬂﬂ!taﬁdlﬂm Prﬁﬁdgd *@{?erb#yk?lhradi?als in tllwis inveRntion a)rema
oal koxycar 0y, iC . or - -

where Ra is °b°§§ 'madaﬁy%/ tL'amd’? “1““&"95 '?ﬁ]gﬂy '?Wé{{') tq'?vgﬁﬁ'?f’%ﬂ?‘eﬁ’"g%ne or

more hal o racﬂ #-dibydro2sidipxe-1{2H)AYRmidinyl. a5 defined above, e.g.

3-(2-chl oroet hoxyo-aaémav&mmwn-afhrmw radical of the formula -R,R, where R is an a!kvl radlcal as

4-(3-chlor Oprdop%géyaﬁ’égl‘;qb%l} éi isa Eetero(\./ycm faducal(as d?xbogo 5?(}2@8%4(: dolinyl¥n hyl or

pent - 1-ynyl
PCT /| Bg?ﬂgoogogldazolvlmethyl and the like. - 9-

"Heterocyclyl" refera- |mamwt¢ahl»sezo%n ifhidazbiyt mam&mammxdhaq oF 2-pbgiionl | C
radi cal which |§nd§zotn

oF un h Si sts
of carbon atons and P BIESANT 'ee?% lg%'hvdm"hd%f%?é‘{cgﬂ?mg& 85" tﬁ% A Yhe
group consi stthtigPesition t r ogen, oxygen and sul fur, and wherein the
ni E rogen, tcar bon OMoﬁoHua‘yurnmt msmrda&amt@&neqaa{dav-ml d:h&?qh ssadﬂjallﬁvrfhdlcal o
ni trogen,ato uat er ni. zed erocyc radi ca
may bg af ? achrgggg%éoalg%e Cfei ™ n&gﬁ u%"t’u*rké/'a f"° opfgpviamino, a"%@\‘iﬁ atomyorycar bon
at om whi ch resul t SMenoalkyleminoeaskanyli referso sveﬁqaleofsheriquum & (OftiRgmihere Ryfis anich
het er ocycl i C algrkiagiadl 3s détined! Bisdve Dely., MethylafinotarBBn{iE ekhiiBminpéapsdnidi Nyl ,

pi perazinyl 2- oxopi peridinyl, 2-oxopyrrolidinyl,
2- oxoazepi nyIp?'>pgl\§9’m¢g§P‘?r&I 4 tp . | peridonyl, pyrrol I di nyl,

pyrazol yl, pyrazol ﬁd?’ﬁ?F’ahVPWPYfHQ'QFW '9*9'1‘71009&126#'1VH5¢P¥""P'¢H‘Y!amﬁhﬁéi Ph?the" the 1- or
pyri di nybo py2-gogitioy. | pyrl m di nyl, 10 pyr| dazi nyl, oxazol yI

OX?"ZO' idinyl, tri a’igalnYan Jlk@giarnf\érs a?o Iasrg %F O'J tXe for 30)@E°wker§§ ngagjyfﬁg

t hi azol yl t hi azol | Iy IhOCT 4 ey
i ndol yl, i soidatinsdyabove;, HQR)'FH 'H?’P am!""*"t‘l' radicelo? &dwmy!vlmw aﬂﬁi}@mnwt#mvyland the
octahydr0|sommﬂolyl qgui nol yl, isoquinolyl, decahydroi soquinolyl,

"Optional” or "optionaily” means that the subsequently described event of circumstances
35 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

aryl® means that the aryl radical may or may not be substituted and that the description includes



benzi m dazol yl , thiadiazolyl, benzopyranyl, benzothiazolyl, benzoxazolyl,
furyl, tetreahydrofuryl, t et rahydr opyranyl, thienyl, benzothienyl,

t hi anor phol i nyl, thianorpholinyl sulfoxide, 15 t hi anor phol i nyl sul f one,
and oxadi azolyl. Preferred heterocyclyl radicals in this invention are

I ndol yl, i ni,‘q,ay,g , thiazolyl, isoxazolyl, triazolyl, pyrigh | enyl ,
benzot hi enyl, fu#lb, and 3, 4- di hydyeo- 2, 3- di oxo- 1(2I—|)l-¢ép312itk:s'7m Inyl .
"Heterocyclylal kyl" refers to a radical of the formula -RaRg where Ra is an’
al kyl radical as ‘defined above and Rg i5 a heterocyclyl radical as
defi ned abbeth substituted sryictadicals/andeant yadicsls hpging ng grbgtitationy | net hyl , and t he

| H<e- h 4 at t'Pharmace&tkal@)acbé'ﬁt%éﬂlty lincluked lﬁﬁﬁa&@aﬂbaﬁsﬂdﬁ&%ﬂ'syﬁs radi cal
attached a ei

ML)Vt dagol {MHprmoepaeaih acpgpedbisaad &fion 28 feige 2 pee pali igh rEnBR e o

ei t her t hebibglogigal effectiveness land Qropqygqst df ghe free bases, which are not bibtoaicelly loy btherwise'
(r]I e; er sds obanJeacubfaaanmmemffam It i i 2Rk Sudrdes! nﬁaﬁ&n&lcl%td r.,aﬂ&&ah.cas 25
efined abo m, no,.. propyl am ng, an
e DG e 4B s A A s R BB o AR ot Pt o
Ra i s an trifluoroacetik ptid.r propienid acids givgblicrasid. adrovieacid oyalic apidi inglkia atidopalpliony| |

et hyl am noggd, kaedtic acud fumarlooécﬂpﬂrﬁﬁb 884, %ith@géf& \befddft 4cliC cihihdifie acid, mandelic
"(1°,2)-Tetrah dro

Z dinyl" refers t, tetram/ roc%mmdlné attached
at either 99'& Methase "3‘8““’ agid, ghgrepylignic aci . Poluenesiifdnic » t RRA the fiks o 5
to a rwali cal of "Rhlagndceutivellycaccéfadtiie bise addiim sas” uferaiol«xyd»sersalth whith @gain the
defined abgyg icﬁ%ﬂ‘eﬂ%ﬁés @hd ﬁqméﬂthé’ foéb dciss, wRiciare nadRdIBYIE * Hpc;tmflulsa

2 adamant yl et | onal
"opt i onal | Weﬁ"é'ghs thﬁa“tfhemmaalft@m#‘t?ma%gm 'B‘EB"‘&“&%‘P O GEpanEe e S
35 may ofreenanid. nSditscledvwad  froemidorghri¢ basegindigdes butre oot limited togl ¢l sodismances

where sai d% SXERUm, qtth.um, amm&,tuw lemamnﬁ.eg&ew ﬁofaaqc Ieeaseanﬁ@aaaaee,%unﬁmt
does not. Fo substi t ut yl " “neans that the

r ex (0]
aryl i 5 o g, Prefpted svastls SAEA 21t 19 SIFEPriLF SO PRETRRAT, ERIGH. snd

i ncl udes magnesium salts. Salts défived FfaPDOGanic bases include, but are not limited to, salts of

PCT/ 1 B97/ Oﬂﬂ%ﬁy secondary. and temary amlnes. substltuted ammes including naturally occurrm? -10-
both substi t ut ed ca S r}'g no substjtution.

a
7 Phar nce. PR Sines Al e thd HOHY (97 SEENGOR SR AT SoRTRCA R | on
salts. trimethylamine, diefiytaminec iethviaaiiney tripcapylaming 8htavla®mdd| tion salt"”

ref erszg o hhmm%&%uc b«sreawntwehﬁmn mmethb.hmh OdiéveRhexgfairitiaf iyyiﬁneﬁmaad
properties of_ v&ﬁree cal Iéﬂor ot herwi se 5

undesi r abl ¥t "g'ﬂ’d" "l‘hp'z?f’ﬂ"?' 5‘1”%{6’"\‘7‘?1‘ ﬁﬁ?"ﬁﬁrb@gﬁ?t“g‘@?'ﬁg“ RIS ochl ori ¢
aci d, hydrwbthglgiugamine, theckeinuine, Sutiess piperzeinecpiparidine. A-ethilpideridirieopgiyrorinecresios d

and the |i gy g kb, Omt@dmaﬁy ?faméd%zgahac%ssaa@ﬁt.wfmﬁkme, diethylarhihé, ethiRbRAMB! | C
aci d, prop| onlc aC| gg‘a%qe h& acid. d%ﬁ c acid, oxalic acid, naleic acid,
mal oni ¢ methaming, Kylgmine.; chofine g cprlene.; § tartaric acid, citric

aci d, 2Z®nzoi ¢ atihdrapeuticallynatfectivei ahountrefeisite that amounaef dcommmmmom c

aci d, ethapfrH! dRen sanm;tdma &4 RurHﬁﬂﬁ%U&Jtﬂ&h& a%d.c.ea%lemtltﬁaa%d as ¥efthetiNe
i ke. 10 tabl e, nsaIt Ffers

Lo Chose <BIIPY grameer Sl crirppsrred by BSHRAE R 3Fe Afclnk oPY ediiheina b
propert i esfoohule|iéwhichgoratitules a Ttherapputically atiective shagk’cedlivory sleperding onithe

undesi r abl gompddRe.ane Bislade-dtafe MMdGRBeFHIY, aRIRBEGS bf AB hetharPtd HetAEEA LR chRbe OF
an or g&p | Cdebtgﬁmnedoroﬁnnely by one of ordinary skill in the art having regard to his own knowledge and to
this disclosure.
"Treating” or "treatment” as used herein. cover the treatment of a disease-state in a
human, which disease-state is.characterized by thrombotic activity; and include:
i preventing the disease-state from occurring in @ human, in particular, when such
35 human is predisposed to the disease-state but has not yet been diagnosed as having it;
{tii . inhibiting the disease-state, i.e., arresting its development; or

{iii) relieving the disease-state, i.e., causing regression of the disease-state.



free acid. Salts derived frominorganic bases include, but are not Iimted
to, the sodkum potassium lithium amonium calcium mnagnesium
iron, zinc, copper, manganese, alumnum 15 salts and the like. Preferred
inorganic salts are the amonium sodium potassium calcium and
magnesi-um sal WO.978¥67 s derived from organi G ,pases Include, b uPCHIRI7/AQ098
limted to, salts of primry, secondér’S/, and tertiary am nes,
.substituted am nes including naturally occurring substituted am nes,
cyclic am nes andrAgidif of &dh K fHFEMEGonsSTekElibed RitEIR iPdxpleSEHA 42 ))efddhide of the
trimethylam ne, diethylamne, triethylam ne, tripropylam ne, ethanol am ne,
20  2-dinet RV?’&WEB‘& hanol , 2-di et hyl am noet hanol, trimetham ne,

di cycl ohexyl am neThe gosippendsaf gierinveation, or their jpharmackutically @edeptablecsalty may disve
hydr abam ne, a&hiMdiiteoartithlefdnttein thdid Btueies | FHE BRpodHids P8 HvBtion and their

met hyl gl ucam ne, theobrom ne operam ne

2obr o . péll’l nes,h rp* 3 gl gerldl ne,
N- et hyl pi Der PRArReceutically acepfablp salfsfaay theretore,pxist ag singlp iereojsomprs, farapqtes. and as
pref-erred or gixtires bfcenestiozess anglaliaswpsoneens. NAl| sutth einbly Isterdoisemens; hageradtesnante,

trimetham nepy, 'rsy&%fabeasx rRdHABE to K \Rhii Tre?M2Bpe GHthi€ iMdEntiofD
"Therapeutically effective armunh"r'rﬁir efers ound  of

to that a nt of a co [
formita (1) apfootencie oanrndt &radneiom AL MEA U AT SR APBEIN t0F
suffici ent t comdounds ofttheinventiod preasmed s derivatives of bdnzaroidine.f Bor edarppla.cecaimnd
char act egd zegs By idvBiRNRbited A6Mit¥irdue mThg, amount of a conpound of
formul a 2I) Ich constitutes a "therapeutically effective anount” wl|
vary dependi ng on the conp88nd, the di sease-stae"§nd Its severity,
and the age of the hunman to be t ) | det erni ned
routinely by one of ordinary s re&ard to his own
know edge and to this di $gl.gdure ¢ "CRseat i ng" or
"treatment" as used herein coverJtheftredtmen® of"a disease-state in a

human, whi ch di sease-state is ch&acter i,z*ad{:g’gt hronmbotic activity; and

i ncl ude: (i) M2y evéﬂt'i"rfql tA8 _di¥ease-state from occurring
in a human, in particular, when such 35 s$hufbn i s predi sposed to the

di sease-state but has not yet been diagnosed as having it;

(ii).  inhi bivhéraig A laeN di Bbasicz%drabeth -0-; &! js radrosgt R2ig -C(NEINNRYRY ispnent ; or
(i) reli eyRguhheofih-25R F8ish %;n} n’ean7d FBSHAN nb &6 9SS LIRR%H QLRI BT ) R12

glc-sr/eﬁég_?/sgggggem nis 1, R® is methyl, R1%is met‘nvzl,glg'q is methyl and R'2 is -C(O)OR3 where B‘flig

The vyi el d of hyalaegenofantelye 4thgdroxy-3-iid-(id t-carbdeycb-imsinapentyl amiaci - S 3 enbtiad)imidazolin-
per cent agg 0i-yb-rﬂﬁenoxv-a.S-Jiﬂﬁmp%diﬁﬁ-!vb%kﬁ%zamidine. The conpounds of
the invention, or their pharmaceutically acceptable salts, nmay have
asymetric carbon atons in their structure. The conpounds of the invention
and their 5Sutllityplasd Aumieistratibal | y acceptable salts may therefore exist as
single steregiso racemates, and as m xtures of enantioners and
di astereonmers. All such single stereoisoners, racemates and m xt ures
thereof are int enHeFompowds Rf thejinveption are ihiditers of factor Xa pad, theggfpre useful in

The nonencl adisraee-statesl characterized by threrbhitic iaetivity dased@in fedier Xa's yol® iA TS coagnglatiom
wher ei N 3d1€ cascade (568'Bakgrslind OF tHeliRvehfidiEatlold)N ABSrnaRPiRBEidatidn olGthd YathdotRas R

benzam di ne. For exanple, a c_onpqun_d 10 of the i nvention_ selected from
formula (1) prpp'glaxas[fgﬁ.)!mg term risk following myocardial infarction. Additional indications are

prophylaxis ot deep vein thrombosis (DVT)'following orthopedic surgery or prophylaxis 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

25 surgical intervention such as coronary artery bypass graft and percutaneous transluminal coronary
angioplasty. The compounds are also useful for the treatment of thrombotic complications
associated with acute promyelocytic leukemia, diabetes, multiple myelomas, disseminatad
intravascular coagulation associated with septic shock, purpura fulminanas associated infection,

adult respiratory distress syndrome, unstable angina, and thrombotic complications associated



wherein Ais -N=; Z1 and Z2 are both -O; Rl is hydroxy; R2 is -C(NH NH2;
R3is = =1-nmet hyl i m dazolin-2-yl; R4 is hydrogen; R5 and R6 are both
fluoro; R7 is -N(R9)-(C(R10)(R11))n-R12 where n is 1, RO is nethyl,
R10 is nethyl, R11 is nmethyl and R12 is -C(O OR13 where R13 is

hydr ogen,

4- hydr oxy- 3- ??ﬁ’(’ﬂz(l car boxy- 5- am nopensyl ) am no) - 6- ( 3- (1PCT 9{0§)°9m dazol i
n- 15 2-yl)-phenoxy- 3, 5-di fl uoropyri di n- 2-yl ) - oxy] benzam di ne.

Util-ity and Adm nistration A Utility The corrpounds
of the i nvehb iacnic salee omiasdildr prosthesis.f s epmpdiands ace didoassefubioeprapimiiaxs fon

di sease- St gt G5,o4b %{seé;kse it g&&&v ir} SHRIBAED Wb hiavdCd high fisk &a&%pﬂa st.acaneéas%a s

role in the coa I on casc Back vent
oue) | Ao s e, &8 FEIRORGE & A TR AELYE o o Vo sk kb SponcePle
| ong t er m rebgdotd fof sadactivaly mhibiting Gictdr Xarvwithpestinhibiting/bir cproperientspdtheat | ons are

prophylgxi &38§‘a%e£s%g&n thronmbosis (DVT) foll ow ng orthopedi c surgery or
prophyl axi s of sel ected patients followi ng a transient ischemc

attack. The conpounds of the invention may al so be useful for
I ndi cationB. i n Yatisgy counmarin is currently used, such as for DVT or other

types of 25 syl faly b.@&sﬁa{y\é‘%@&d {ames.usﬁraﬁstn&mmmwna&toem OMpBSTRIs BF et
and percut aneous transl um na) coron The coppounds are
al so usef uinvensien Phé‘Q?écét%ﬂT‘P'BFh?ﬁ’Pﬁ%?foT’ﬂYs (‘f‘(’!ﬁ‘%\"f’ 85‘!' 5%3 proteass, WR< i at ed
Wi t h acut ecdmipbalidbiomy iriventioa ti bertested dsubktedteand buifet ised. @ g Framipsis Hes {1979),

di ssemgat g 16, pp. 2h zw%ﬁv %Pmampaecmgwsas hsﬁﬁhn%iﬁ&%r&k@s@s Wi e @ama fheshock,

urpura fulm oci ated | nfecti on, r t
e orre.  BATU BIOBsSAN s ectan Ko RiF GiPEBINtS MRS il P HESSh Auimngbaactvars

WO 97/ 2906%PA). The assay for tPA has been successfully used before to demonstrate undesired side

PCT/ 1 BI77 O002% in the inhibition of the fibrinolytic process (see. e.g., . Med. Chem. (1993), Vol. 36, 12-
with aortic val ve or vascul ar prosthesis. The corrpounds are al so useful for

prophyl axi BP3A-318..  thronbotic diseases, in particular in patients who
have a8 gh ri skngherdasdagpiety is uarhonétramesm utility of the compounds|af thedidventiomin t he

conpounds &L.hmg tdofot %tae%nﬁfa&s%@wbn&%f 1R clinb s Bikirs01r4d 16tof X8 SO it
reagents for sefecti X

actor Xa wt bitin t her
component s plgpma.HEor e5amp|% Gg@ Eﬂﬁﬁ??gﬂﬁgtc%fg?ﬁﬂ gf the compoumlils of tne ;nvention gvilpbe tested
using either the prothrombin time {PT), or activated partial thromboplastin time {aPTT) while

selectivity of the compounds is checked with the thrombin clotting time {TCT) assay. Correlation
20 of the K; in the primary enzyme assay with the K; for free fai:tor Xa in citrated plasma will screen
against compounds which interact with or are inactivated by other plasma components.
Correlation of the K; with the extension of the PT is a necessary /i vitro demonstration that
' potency in the free factor Xa inhibition assay translates into potency in a clinical coagulation
assay. In addition, extension of the PT in ciiratad plasma can be used to measure duration of
25 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. 5679-588.

C. General Administration

30 Administration of the compounds of the invention, or their pharmaceutically acceptable
salts, in pure form orin 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, nasally, parenterally, topically, transdermally, or rectally, in the form
of solid, semi-solid, lyophilized powder, or liquid dosage forms, such as for example, tablets,

35 suppositories, pills, soft elastic and hard gelatin capsules, powders, solutions, suspensions, or



B. Testing The primary bi oassays used to denonstrate the
I nhi bitory effect of the conpounds of the I nvention on factor Xa are
si npl e chronobgeni ¢ assays involving only serine protease, the

compound of the invention to be tested, substrate and buffer (see, e.g.,
Thronbesi s Rewo92%89), 10 Vol. 16, pp. 245-254). For. exanypCa/IBSN0069s

ti ssue human serine proteases can be used i¥-the pri mary bi oassay,
free factor Xa, prothronbinase, thronbin (l11a) and tissue plasn nogen
activator t PA),. .JThe assay.for tPA has be successfully used, before
o denonst r aPE°tEL e Ao SrER8Y in Sl dosthell&e dEheE FIREE sty ot Blect
fibrinolyti cdpsagesesEe(oompositiong will ipcludggjcongensinnal phaymageutiogharried @r excipient anshe
314--319) . 15 compound of the inVaREdRGs tRe/BRERRY agthE fakd, ih BadiRRDME] ihaldd \SthdrMbdicinal
utility of the oggound ' i nhi biting factor Xa

s_.of th inv.entlé)n i.n
denonst r at es P9 BEPERESHUEY G?Wgs’gﬁrﬁ'ﬁrauﬁé“gmg&aﬁtﬁst free factor Xa in
citrated & pl Semesally Fdaperdingngy the inténdedhmpdecefadministrationt fhe@hermacduticiliy
ot onbi n £ apteb B SRbdshant  ccnl MELEFR o our Bk B9 sl 2 ddiboungisof the
Whi I ¢ I PoD 7 % o EPRHs A AR SR RS 1% G WA el
clotting ti meh{rm@Rutica sxojpienCoPreferabiy. thre cdfpositidn willbe phout R%{th @S bynweightariay ne
assay W th tRemfdunbB@r offth€Mvdniioh,Ur a’harintaciitibdiig laBbpiabid SHRthafeb!, with thE fest being

agai nst npounds l.ch interact with or are inactivated by other plasna
corrponen?@. bR p&'f’?“&?‘ﬁ‘f’?'&ﬁg@?mf'he Ki with the extension of the PT is a

necessary in vitr Shapeferred route of mdininistration is orajp gsiag1& poriveni¢riy daifyrdoeageaegimen Xa

i nhi bition agmith chk B8 sdjdsh&Bacctifg ROHR Uolred B shvériny B thaliisEda Sidtetb e reated. For
assay. In additio can be use

, .exfensi on of the.g;a[ln C|!t,rated | asma ¢ géito
Teasur e dur aff P editatan, A sRermaceutifaly achepiabin Gaphnsiion sensiNios ' Fompauadtel of
For further thefioventien, ona pharmecsytically acadptabim salt thergof, Isdformed iby itheyincrrpdrition of any

conpoundsgs of of {8 normaily etpi¥§EdldxEBients CicRes, ot dxBREE, phalacditical gPdabd!Raniniitol,
Enzynol ogy ( '

981), Vol . 80 . 341-361, and H. . Chno et al .,
Thr onbosi s Réﬁ?é%’c?ﬁ“%i Q?@?’?"’%F mi%‘ magriesium steatate, sodium saccharine, "'I"E%h‘éﬁ"'éf?se
Admi ni strat i ethegerivatives, glucose, gelating sudresat ¢ivate.airorivhgaliatenqnd thedlike o fSutine

i nvention, OkorhftRitbnfaRe tHR¥6HH dfGBlutidns?EispEtisioRs, ablets, pills, BBuies; pdvibieRt baedifdd™
or in an apprée? rlg’te g&ar rrai&uﬁil‘cal ~conposi tion, can be carried out via any
of t hEPIERRT OHPYRHoRE ARL M8 %% i ni strati on or agents for serving

simlar 82ilitiesPrefembly, sughlnempositions witintake the form ofigepbude, chplet og tabletland therefdre v

n?sal : _y,d par GAit fido?dohtéin 4 @RERILI as 1bEt8SES Serd¥8) didbiciudt pHoBptiatd, ladid theikd; ke form
0 soll1d, se

i-solid, hi | d | d f , h
For *exanmpl o. deinippiant buch $S Boscurteiond Sk or fvaped theredt g RAGanChuzh as pagpsi
gel ati n capsstearste andwkcliks; angal hideosish as @ sipeshs gwn gcacivr polyvinylpyrrolidone, gelatind\D

97/ 29067 cellulose ether derivatives, and the like.
PCT/ | 8974 0098

- . . - 13-
aer osol s* é)or the FHEEMPRYTSES! Hi5 i0vertions a1 thel ghargacep iy accertenis fattss Py 459 o
admi ni strat i tnmuibted irde p seppository usints, Sorpaempld abows EEPH 3¢ aliogn8O%iaktiveiingrediene a
convent i onal gighsabdMCLobhier Mlat BI3Wly didsoRés Wikt e @Bly, 330 ivoxyethylené anum: of
t he i nventi onoieésmtpne{??ynolg éﬁgye agﬁ@"t % Ln ‘Hpgg ;Tay i ncl ude ot her
medi ci nal P JeIse 3 fefeelt l%qH g% P%J,H%a Dd?® adj uvant s, etc.
Liquid pharmaceutically administrable compositions can, for example, be prepared by
30  dissolving, dispersing, etc., a compound(s) of the invention {about 0.5% to about 20%}, or a
' pharmaceutically acceptable salt thereof, and optional pharmaceutical adjuvants in a carrier, such
as, for example, water, saline, aqueous dextrose, glycerol, ethanol and the like, to thereby form a
solution or suspension.
If desired, a pharmaceutical composition of the invention may also contain minor amounts
356  of auxiliary substances such as wetting or emuisifying agents, pH buffering agents, antioxidants,
and the like, such as, for example, citric acid, sorbitan monolaurate, triethanoiamine oleate,

butylated hydroxytoluene, ezc.



5 ' General |l y, depending on the intended node of adm nistration,

t he phafmaceutically accept abl e conpositions will contain about 1%
to about 99% by wei ght of a compound(s) of the i nvention, or a
pharmaceutical |y acceptable salt thereof, and 99%to 1 % by wei ght of a

sui tabl e WO maceutical excipient. Preferably, the c wi ||
be about 5% to o by wei ght of a G@mpound(s) of the’inven , or a
pharmaceutical |y acceptable salt thereof, with the rest being 10 sui tabl e
phar maceuti cal excipients. - The preferred route of

admi ni strati on iActes aiethods pfirererion auatdogede forms| aje kimwax)er wii(pe mspparent, to thodai ch
can be adj Usiedlirthis QFltdR Gxdribid, 366 ﬂé‘:%&%n@fm%\é@édrﬁ:éi s@:{enée?etﬂh g8amlackt ate to

be treated. _For armaceut i cal |
accept abl e %‘(S’ﬁﬁt'ﬁ’ ‘?ﬁ"&?ﬁ"’&g‘?ﬁt&? ?#’H@’Vg‘)aﬁ' n{fg@%d?’% °°8?"F‘)’s'"°" to "t’ff@"'f'\‘ﬁfﬁ? Wilhin of
a phar maceudny@sibrity contaire p thepdpeuticalivt eftetivecasfiount ef 4 compedndigf théinventioor @ar at | on

Of 2Ny 30 ibfmichEu By bl N GNRSH, o laRinhl 51 0 Sl e chElimE BB,

phar maceutica rades of ose, starch, pregel

st ar ch, rrag'ﬁ’@E'F'th?fs’f'ﬁarr X 33%6?%“@36%&??% of Hisintie| | ul ose

et her der| vat i VEFhs cgmpaunaie of the lirdviention, siiheio pliarmaceuticallye acceptally salggalateat €, and
the like. anlstered in f%ﬂﬂé&t MQ%@E&U&%AJ&& \gﬂﬁmfvaﬁ%aﬁuﬂbsupoﬁ "ﬁfgﬁg{g 'oPnS

t abl et s, ers, sustalne mul at1 ons and
the |ike. 2fgctors including the PF‘é'f‘é P the pPecific CompasamRlcyed. the metabalicestability ged m of
capsul €10 caiphgth obictibabf the campotinidcthefage, chody weight)igbseral Ihemdthe sex| diet) ntodd iahd) Gimé

such as | A4 Qafunieiaid $e of blchlelh. dRPEARMAILE @ Bbleft) Bt bie/iaricar

di si nt egrant Such as eroscar ose sodi umor derivatives
| ubri cant stitatseEateg.And 3he hast undergoingdherapye. Gangreliy, @ therppeuticaily) 9%{3"{3‘%6@” doge:h
as a st ar chis frghabaGtal. 1 & mgxo lapotit MLk bi Batyaveight et daip of a compoun@ lof tHeos e

ether deri Vﬂ\%n?ﬁr? ‘or ggﬂarmge\}tluﬁg a table sait thereb f; E@aﬁ@ P& ggmﬁr %f7 %‘g% about

i nventi on, arnmaceutica acce
f or mul dtBed 1mg/kg %B?ﬂﬂdg?'ﬂ'ﬁt"?' Y “‘?%SP"@‘B( If@"‘ shout 1- 40“?5%’("8“‘61?)31??"%%
active i ngrisdiyaveight per daydiFepexample; ior adrniaiwaten t¢ AJ0 kg lpensbry, thie dasage/ mbga\ivbiild N

the body, %&%9946%%?@6@&9&% 8 éaamacompw.qp&fxﬁs M,ﬁﬂﬁ alavcol s

(PEG, e. nd “PEG 4000 m%
phar maceut i E’!&F’T‘SF‘%%?%‘P‘P‘&W galhpssek Pf"i"ﬁ?%" R abgys S0 Mg o Abaut -@g’ B9 Bfffie%y

by 30 di sardl st grefelabhptrors iabaut 100eng toabowrfiPOuUNglfes dapf t he i nventi on (about

0.5% to about 20%, or a phar maceutical ly acceptable salt thereof,
and optlonal ghar nmaceuti cal adjuvants in a carrier, such as, for
exanpl €0 wokraterred Embodimenty, 055 dextrose, glycerol, ethanol and the |ike,

to.t hereby for m@fthe compaintisibfi the)invention spectsfbnlmabove in the Summary of|the theentioad, a
phar maceut i £l COBRRAS thfPounks &8 Grdtéhe@Nt 1 ON may .al so contai n m nor am)unt S

35 of auxilrary substances such as wetting or emulsifyin ents,
buf f eri ng agent sOreRfeferssd eravp of °°'“P°““°Sz§ﬂ?!a'f‘ﬁ3‘°F? R@“p%ﬁisrfelfg f@%‘ﬁbl"b
citric acid, sorbl t an nonol aurat e, triethanol am ne oL eat e, but yl at ed
hydr oxyt ol uene, etc. 71 WD,97/ 29067
PCT/ 1 B97/ 00098 : -14-
Actual nethods of prepari ng dosape ftlJ msvvn,('dr will be
apparemg to those ski el igs-th r5f or~exanpl e, see Rem ngton's
Phar maceuti cal Sciences, 18fh Ed (Mac Publ Rshi ng Conpany, Easton,
Pennsyl vani a, 1990). The conposit i on toRoe administered will , in

as single stereoisomers or as mixtures thereof; or a pharmaceutically acceptable salt thereof.
Of this group of compounds, a preferrad subgroup of compounds is that subgroup wherein
Ais N=; Z' and 22 are independently -O-, -S- or -OCH,-; R! and R* are independently hydrogen,
30  halo or -OR'3; R? is -CINHINH,, -CINHIN{H)S(O),RS, or -CINHIN(HICIOIN(HIR!3; R3 is ureido,
guanidino, -N(R13)R4, -N{HIC{O)R'3, {1,2)-tetrahydropyrimidinyl (optionally substituted by alkyl),
(1,2)-imidazoly! (optionaily substituted by alkyl) or {1,2}-imidazolinyl {optionally substituted by
alkyl); RS and RE are independently hydrogen, halo, alkyl or haloalkyl; R7 is



any event, contain a therapeutically effective anount of a conpound of the
I nvention, or a 5 pharmaceutically acceptable salt thereof, for

treatnent of a disease-state alleviated by the i nhi bition of factor
Xa in accordance with the teachings of this invention. The
conpounds of WRAERMWGENti on, or their pharnmaceutically accept XCTABSAI0098, are
adm nistered in a therapeutically effectivd®anount which will vary

dependi ng upon a variety of factors .including the activity of the

specific co C A XY OLd il d le o Of
action of t Egﬂ‘éﬂg%@ﬁkp )F"gﬁg ‘%gefyﬁgsga‘ 1?\/«3%32‘%:3&? éflré‘)r{'aiaﬂh‘g;j%'m' % g’)% dret,
mode and ti mindependentiypikyleR' NGV AISIQNRIRY: R SNRRIGNR PR g conbi nat i on,
t he -severi t y-gIf-NMrt@)oman 1B3jrCE-R15-C(OIORT 3, dRFetOmMB IS 14 SR BOW 1 H{RojORIS),,
under goi ng t hge: aenenskhis _Aasthar apedt |_y1s€ L6 i se
is from aboupﬁ 0_@ )r?% ‘t ? a%%uf 46@ 'ng!/ kg‘bso?%atoﬁy%v\'/jé:ag% f}érg'a%fé’x Rot r=gralkyl
conpound Df {aptionally substityted byiogp or mere subsifiients Seleetpd Hep yhagrewpeqnsistingsef| alkyl,
t her ﬁof . pr Sﬁaé,abloamwf ﬁéMHl@b@l&/arﬁl. DR -Nm‘ahwtcmﬁm‘%&tdm(ﬁ;anm, %m'@y »
wei ght. per day, nost - B L9gn y . to u . .
of - bodf/éf%laght‘ “’b@@”@ﬁ'@ﬂgg °>e/>‘>’<’§tr‘n§| e %P‘g'r"sfé"} r_ﬁ}“m‘?ﬂ*’aﬁ s (r?f‘{%‘f%g"?’gg‘k%’g
person, the @eptiensly syhgtituted by @ne or more|substifugnts gejegied from tip qrouménnaisting @f alkivam
per daybof an&e,HaRdRE, ﬂlodl&ﬁv,iw%fﬂd?ﬂ,cmom‘a, -ma’%ﬂoﬂacrmgmn)htglééms,
accept a Sé & eof , & 19, t t 0 about | fs
oy oS S RibigbRS 'gfe%ff’g?@ﬁi o e 10 Bl ot it % EFORRY?
20 Prefer re@cmmm_i 1Rthieach R™ and R'4 is indegendantiy hydsegeouniid, anf! (ertionsliysubstitged
as set 1; ort hbﬁh&u,?myn hga}exﬁumw YralRbxyl, gﬁmbmas]gmm. monoalkyla?t?ﬁcﬁ nitlo, %ﬁups of
conpounds are¢ e I ed. . e erre [OuUp. conmpoun
cont ai st hoSEBRBkYEEocod amivaspeny, PEpHtercbod, < alkyampgEarbonyi, or
as singl e st enelkyiiopsionplly sybstisusechbychalm: @lkyl; prel bysiroxyeplkoxypiralkenye eminecdiplkylamino,
accfept abtise sg.bﬁoamaﬁ?ﬁt nitro, cyar;gs,- carboxy, afikbxytdtbsny( l’aﬁn\l\uﬁcﬁﬁqrﬁp mauaqﬁmiaowaonyn,
preferred subgt of ¢ u | .nat rou ereln 16 : IS -N =;
Z1 and 72 ar grgéoﬁ%{ga&?]o 3%?%' BO'? a-s'gg'g%rm g}lﬁfg g ﬂi"eacr'l‘g'"@?da? e't ?%é’paéﬂdent ly
hydrogen, 30leptienaisubstitvertby haippalkw, hydioxk-alipisy, araloxy-aminag) gigikylamine, or
- ﬁg IlEIDI_DC(N(O)I_DR% fbAlanlyf@iihio, R&ﬂJ tfi{ahﬁ. Rurdioxy, _alkm?ycarﬂdn‘@t} |aﬁﬁln|9|&rbonw I:fi’iq?r)di’lkQl(t;mil;mcﬁrbowl.
- -tetra ro | LN opt sti.tute
alkyl ), o bR LAl ey le BB ok Sy, By s
, 2) - i mi' @ ol araikexy, emineodielkyigming, ranpalkyiaming pitro, cyano, gatbpky, -alkpRycatp@nlc ar e
i ndependent | ¥mipYsbBAN mohsuliglamitloliatbongl, ohd@ibiBAdntindcarbBwil S VO
gé{r/z?gS; /00098 Of this subgroup of compounds, a preferred class of compounds is that class whqﬂig _Z1
and 22 are each -O-; R! is hydrogen or -OR'3; R? is -CINH)NH,; R3 is (1,2)-tetrshydropyrimidiny!
{optionally substituted by methyl), {1,2)-imidazoly! {optionally substituted by methyl) or
25  (1,2)-imidazolinyl {optionally substituted by methyl); R* is hydrogen; R® and R® are each halo; R?
is -N(R®)-(C(R'%)(R?')),-R"2 (where n'is 1); R? is hydrogen, alkyl, aryl, or aralkyt; R10 is alkyl,
-R‘5-N(R’3)C(0)N(R’3)R“, __315_N(H1S’C‘NH13,N‘R13)R14' -R15-N(R13)CINR'3)R16, -R‘-”-C(O)OR"’.
-R1 S-C(O)N(R13)R14, -R1S-C‘R13)‘C(O’OR13)2, _Rl s'N(R13)814, _R15_SR13' -R1 5°R1 3'
-R8-S(0),R'S, -R'S-OPIONOR!3),, or R0 is aralkyl (optionally substituted by one or more
30 substituents selected from the group consisting of halo, haloalkyl, hydroxy, or -0P(O)(OR'3)2). or
R0 is imidazolylalkyl, or indolylalkyl; R1 is hydrogen or alkyl; R12 is -C(O)OR!'3 or
-C{OIN(R'3)R4; each R'3 and R*4 is independently hydrogen or alkyl; R'% is a straight or
branched alkylene chain; and R6 is alkyl or aryl.
Of this class of compounds, a preferred subclass of compounds is that subclass of
35 compounds wherein R! is -OR'3; R? is (1,2)-imidazolyl (optionally substituted by methyl) or
(1,2})-imidazoliny! (optionally substituted by methyl); R® and R® are bath tluoro; R® is hydrogen or
alkyl; R0 is alky!, -R15-N{RT3HCIOIN(RI R4, -RIS-N(RTHCINR3IR'S, or '



-N(R9) - (C(R10) (R11))n-R12 (where n is 4); R9 is hydrogen, alkyl, aryl, or
aral kyl ;" each R10 is i ndependent |y al kyl, -R15-N(R13) C(O N(R13) R14,

- R15- N( R13) C(NR13) N( R13) R14, - R15- N( R13) C( NR13) R16, - R15-C(O OR13,
-R15-C(O N(R13) R14, -R15-C(R13)(C(O OR13) 2, - R15- N( R13) R14,

- R15- SR13, “ﬁ% , -R15-S(O 2R16, -R15-0P(0O) (OR13)2, or Wm

aral kyl . 5 optionally substituted by o0Rg. or nore substit cted
fromthe group consisting of alkyl, - hal o, hal oal kyl, hal oal koxy,:
cyano, -OR13, N(R13)R14 C(Q) OR13, -C(O N(R13jR14, -SR13,

-S(0) 20R13, Ré?rmn’anm'(’m@)ﬂz} R4 is hydroigerRarteliyls she RtrineGIOIOA3I kyl (where t he
heterocyclyl r admsehed ccmpoundssof M smﬂrké % c%HB&IHd& u.feeséreaxd RO oY foﬁiﬂgr'r%

substituent fro | stin al

hal oal kyl , iav% Vk%!eég “‘*E!VM; Tt %E&’i’?%”% %} V“"'N(‘ﬂﬁ‘)"Rm

- (O N( R13) R14, 6-1&Etﬁ)/l)nrﬂldazol!n—&mm&5-diﬂubrom®®)2(m§aﬂs&)eﬁ;micﬁmh R11 is

L ndepen%entl -H J?XW@EEWW cmjﬁguaqi&nép%nfyﬂn@rm (1 methyl)rﬂl'idazqﬁ:o) N(R13) R14;
each R13 and 14 ds in eperlgent B/ %r@g r}b aI k aryl (optionally . :
substi t ut ed fﬂ? Ry O-dfRrP! V"H‘é FORYY CeRrary ar al koxy, ami no,

di al kyl am nehydroxyed{ (& amhvbN-(hemowparbwlwwnammor-s (@dl-boxy al koxycar bonyl ,
am nocar bonyl, rrﬁfmainhmhm a%efrahmyé sdmr,or%ﬂruﬁxﬂ ﬂﬁkﬂﬂﬁé{ erny' ), or

ar al kyl (optlon stituted g/ a} ‘?/ é/ %/ . al koxy,
ar al koxy, afHSexve Ui merhviE -9 °"V'r?ﬂﬂ‘89‘f yhafeingle-1{1e ?3*”"(5’5‘/3 38 car boxy,
al koxyce bonyl , Ztvﬂmhmwmyiﬂuormﬂdaﬂw})badbmmmm nyl,

di al kyl am ;}Fﬁ?drmhi-wﬁ%?wlﬁrﬁcaﬁwﬁbﬂﬂ{?nﬂ{o)-&wﬂ%%ﬂfrﬁ%ﬁfe chai n; and

R16 is alk 8' i onal stituted by kyl, hydroxy,
al koxy, aral kox V'MP'PRS‘V 3k W?”Jﬂf’ ¢-yloxylbenzamidingi| v| arri no, nitro, cyano,
car boxy, al «bx:;rweﬁ&ﬂﬂw {1 mmm;mnmmarmﬂ athviioidedotny | | or

di al kyI am nocar bﬂEIYJhLnong:‘».ﬁﬁrﬂ&c}?yﬂvn&iﬂﬁt\hﬂwnﬁnﬁ&lmt ituted by hal o, alkyl,

aryl, drOX\h/ X | am no, m)noal kyl am no,
Lo, T Mol o et g ghossnivhenindt s e B pieaso
nonoal kyl am noca2- bltnhydtqwdr.s difledrepyridini2adiosyiteoreniidine; O this

subgr oup of4.f ﬂ@w_ﬁ, g,gjxer5rmq1 %,mﬁgm,ﬁ&gwﬂ%d 6R§§ hat cl ass wherein

and are eac lﬁen or. .- S C(‘ H) NH2; R3
|s (1,2)-tetr ahy‘dr'% ’fWW%’W?‘V”P"’"""V(%%*F '&ﬁ%vr‘s’/"'é’dﬂg’fvﬂ*{‘*mw' ALt hyl ),
(1, 2) - i m dadbydrbxyt BH-IA tatdrhoxg Bk} raitaxthybyminebéngyljamio)-683-(1-
(1..2) 128 a0l | ridusoh2hihaRs o b it Pl B oy, 1y O 09, R5

and R6 are each é! ) éﬂRlO)éﬂl 3_' I% 'vaherenls 1);
R9 i s hydrogen, %ﬂ%’)‘ﬂ’ ""‘é‘?’?’l" ’"‘E‘R’mﬁ’r‘ﬁlt ‘oupglpompe dg§ﬁ) at subgroup wherein A is

- RL5- N( RL3)8(-0)2Y(eRd 2§ Brb, mueawemm)e( NRSDB)*N R &R Zere indspendently hydrogen, halo

- R15- N(R13 i

-R15- CE R13g‘(g(cgﬁﬂ33h§%86 C(N'Bélg (0’2518 °R 'clm"ﬁ W(ﬁﬁﬁ) Ws ureido,

AR A Fo e o E R S L R R e v ———
subst i t28 edi1lR)-imidezolys (optioralhs Substitsiteld Hyi alkyiz it 1, 23-rhidebiy! foptiomellyheibgitoed by

+ onsi 1N GhyAb des B4Rk Manl oS, il I il e Slcimionn o2

i m dazol yl a el I ndol d

-C(0 O?l% 0 °’° nis 1 10 g’hﬁj'd%(‘éi'ﬁ’”%'é@wy ﬂtl]‘é' éggﬁﬁﬁ&f)@'ﬁ rfendent I

hydr ogen or-RAF-N(R'3)CRRE SINR'DRS L r-B] MR BEINRT3R'E, m’-’aamar‘samwcmm%%ar‘n; and
R16 is al kyJa‘ilE:maB)Y:(EJoxoaﬁr _R1s_N(R13,R10_th3$§3chmmf,atscgmgﬁwds a preferred |

subcl ass of ¢ r’rB 3 ubcl ass of @ &dnds wher ei IS .
JoR13: ORI o gneh D P e s A A 555 f o g eents
(1,2)-imi daiattdctedyﬂ'on( ﬂqatgrmpa:lohgistmglosmkﬂmabd higgalkyb thalpélkgxy Réyasm dORES, a¥B IR h
fluoro; 3 Q N3)R14 1al 13 10 ;

“R15- N( R13) C}@ﬁd -gﬁg NR )_ RiSSRN R??) ni%ﬂbﬁ%ﬁ )2}, or each R™ is

97/ 29067 eterocy. lylalkyl (where the heter cycl |cal is ptlonallv substrtutad by one or more

PCT/ | B97/ 00£1®8tituents selected from the group consisting of alkyl, halo, haloalkyl, haloatkoxy, cyane,- 16-
35 -OR'3, -CIO)OR'3, -N(R'3)R4, -CIOINIR'3)R'4, -SR'3, -5(0),0R"3, and -OP{O}OR'3),); each R
is independently hydrogen or alkyl; R'2 is -C{O}OR'3 or -CIOIN(R'3IR'4; each R'2 and R' is
independently hydrogen, alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy,



- R15- N(R13) C(NR13) N(R13) R14; R11 is hydrogen or alkyl; and R12 is :
-C(O'QRr13. . Preferred conpounds of this subclass of conpounds
are selected fromthe fol | ow ng:
4- hydr oxy- 3- 1[ (4- (N- et hyl - N- (1- et hoxycar bonyl - 1- et hyl et hyl ) am no) - 6- ( 3-
(1- met hyl ) i mWa2?2e06? 2- y| ) phenoxy- 3, 5-difl uoropyri di n- 2-yl ) oxsaaaBazencdsdi ne;

4 hydr.oxy-3-[{(4- (N-(1- car boxy- 5- guani di nopentyl)am no) - 6- (3-(1- rrethyl)lmda'

| di
2 hydr oxy- 3- FYOTR DS *W@f ForbuRlthinh 6 %«z chay kS BgRE ™ O e
met hyl )i m da2®inpearganyl. moReatty: rs’cgbenvr meratm'ywm anyl)) 9r@xqﬂrvbenmﬂlm ne:

4- hydr oxy- 3- [sx(bén(ukéum%tﬂaﬂ alky1( dryiC BYdPERYY alkoxyTBralkitye biivo) Aiblic&in -rhctatkylaming,

2rr§][ ;“F;Ih)e:‘] 21)( Sg]%ol Vgn? , carbo alkoéycarbgmgl,l 3m|nocﬂ§mmﬁl mora:alkélammocarbonyl or

uor o
4- hydr oxy3 3- fliglkyiaminpcariyonyl R ilmﬁtmy@t qu\m!h‘dsne@hee- e RiE isapkv).iamildazol i n
(optiondly Lduebﬁw h?no5ardm‘ tmﬂrxqpamdqur ataloxy| pisy] @Rdaning]i ne;

4 hyd 3- 1-
yar OXy L‘l né%-vgmnq.ﬁrﬁ 4 yago rar}a)rolo uor O‘)CLI%DBYI? )I'Qnoclg%g)(p] Egrhofm'nﬁ%
4y dr Oxy- 3- PrASHeIIocstoc e alu doianaly byt e A, S Iwwemhwk))xm da
imh- ) o aralkoxv a&ln?dl a.abﬂmw “rRanoalYIdrhiHe) iRy, lcy&Hol) carbily) ?&lw}, mgn g| ?g
- rox car O anl NoJj pen am no
y ?’3 - rémo n\fl2 mop lamrr‘ocaréor,g} P{gﬁgamn):carb Ap y

(1- net hy q2%8Y enox o Nr2- yl ) oxyl benzam di ne;
and Of this su group of ccmpounds a preferrad class of compounds is that class of

4- hydr oxy- 3- kdrfpoubls heréih R ude 22 drbledcni -0t RO Q8 ythdgai oN DRIBH2E JEIHINGL: A% 63~ (1

20 .
rret hyl )i m dazé )tguaquiroﬂgnmudln |§° p%'”('f"* F‘ﬁ"cﬁ'oﬁ" dr'?"dn mh‘ﬂ’ ﬂ f{)iﬂ"yqaﬁ‘gﬂéﬁ‘m%?"ﬁe :
Anot her pr ef 8bstiyted by gregyh %ﬁTo?Hr'%dag?"aﬂdo nallyrsybstiteted jby metmtl; Bﬁbgwdupen R
wher ei n 98 i Sand R are vdsh; haEJ-RaBdOZe(Ra‘P)CR”) nerBendeitd i 1-106); R1S1s dityt,- OCH2-

and R4 are | d,e:rg)h 1 hﬁg R * 13,'3%@1%,3153(‘;5‘@ B
"l s AR @&mmarswﬁ}ﬁﬂ b o

s IuEslt |) t ut e?lws stdqw)“ 32550P(06{bﬁ2§) o Rt @kalicyl rbpmnhkamuﬁu B bhd oK Méle by
a or 1.on
andyR6 are i %u é‘)‘é’% e Zc(?ednp%'l' thgeﬁguphmﬁimxﬂl%i R?% %ﬁgﬁbg’h"ﬁy’ of 93@}6R| 3)2’ 3

- O C( RL03Q R1R) iﬁﬂmazdvla kyl, 0'(' alkyi; R s'sthE’tS’sG) or Q!'EYGH‘ ?QEGC$Q}°BWdEpendent |y
alRﬁl N S%g) N(dRir&)rﬂ@ﬁ)'N(eB&RﬁhsﬂMd R&.f mdepfﬁ%%g(( O)?!ﬁ%g% gﬁ% R dedefpht or

_R15- C( R13) (C‘%E' 1"8}@%‘??“ °"EéT5‘C’1<ﬂ%1 %ﬁ‘" o 5. SR13 , -R15-S(O) 2R16, 30

- R15- OP( O) ( OR13) 201 tis cisae pf mcwsdsm arlef@msd guhslasspfgompoundsds thetsubdiagsofone or
Lmlr e fEbSt i tétﬂiﬁoﬁnds wherei® R! RCORTE; R? g Izma.garzavnosmsnﬂubaﬁu@a bbieyn obal o,

al oa

(O N Y, ) zﬁ %g%fgnyl ?oéf ‘bﬁ%} tuted d;y \g} gi d_:&%lj'l Zre b8t "é‘é é;hgiR%wydrsogen or

het er ocycl yl %l'mli)ﬂ (i eR WRW&@WBVMVJ- SR DCINRY '@M ioonal | y substituted
by one or m)nésN(R‘-"‘)C(WWR‘PMW’&elyﬂﬁbadorfdlwmahha"@&Omlb)@mﬁsI sting of

alct()g) N( gigfmzal O%%—é%&’ c:%? 6:%%'}[’ s'ﬁ%@ fdlecteg(f%%%onol\l Rl?’) R14
| ndependent ltf Yﬁ?'éff\'dbléﬁ"o?f Wﬁyponykg@epylbyw@ ‘3 “athylimidyzRirR13) R14; each
R13 and 3814 is  2-yhphemstesisitiiropyribiy2rag@ibentdniiihe; sagy| (optional |y

ISDUC'II)'/S } :3t9 g} 88 Og-éyé?&lyg."-llf‘-ll KXeroxp-\é%é}Wbut@ys(-eﬁ-( 1 -methyl)imidazelin- VO 97/ 29 _0 ? ; )

2-yliphenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine.

Preparation of Compounds of The invention
As a matter of convenience, the foliowing description of the preparation of the
35 compounds of the invention is directed to the preparation of compounds of formula (I} where A is

-N=. It is understood, howaver, that similar synthetic process'es may be used to prepare the



ar al koxy, am no, dial kyl am no, nonoal kyl am no, nitro, cyano, carboxy,

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

di al kyl am nocar bonyl), or aral kyl (optionally substituted by haI o,
al kyl, aryl, hydroxy, al koxy, aral koxy, am no, dialkylam no,

monoal kyl amyiPerneesr nitro, cyano, carboxy, al koxycarbony}errrerio009s

am nocar bonyl , nonoal kyl am nocar bonyl, or.1g85 di al kyl am nocarlg”nm R15
is a straight or branched al kyl ene chain; and R16 is al kyl, aryl

(optional ly substituted by hal o, al kyl, hydroxy, alkoxy, aral koxy, am no,
di al kyl anmi reempounds of fqmn'edlnkw)a&w)nﬁﬂ- tide rs, (Villy dvis alse sindaestgod tamwymﬂwnql
am P(Ichir ?Orﬁélsenp‘ﬁl&ﬂ%hhigbm BOEDEMAEN andlor vlaﬂablleer(e 8, ai%ghaﬁmrmmé lhﬁ;n&ha or
ar al ky optiona subs e . a . a : rgxy, al koxy,

ar al koxy, pft Ririne 5?'%%‘ p?rﬁﬁg ﬂ“gﬂ% Wé‘f!f"ﬂis{%%,“@éﬁw 8 car boxy,

al koxycar bonyI 10 am nocar bonyl rmnoal kyl am nocar bonyl, or

di al kyl ani ngcar tmaamonmcmmm,ofso.m,amsnmgroup of corrgounds a
as S ounas

referred class of conpo t hat wh,
gnd Z2 gr e each &6‘”“% #2"'?{' %? 88@8"6'9 a’fﬂi’%”"ﬂ&s ?’é‘“" ?@ﬂﬂﬁ? de gf‘i"”“
(1,2)-tetr ahymw%pymrwpﬂtmyﬂve(ﬁwaiﬂémvlby prapired s Uvsswated\belown in Rejction Scheme 1,
(1,2)-im dagrdy K id Rdé; '\OQQHI% chioro or ictt RS id alkye & J?Mkmyl*a}iy Gibstituted by halo,
(1,2)-im da in dyﬁo naI I ubstlit ut P 'Y‘ﬁ}fﬁ' hydro en; R5
15 %) ot Resti el bR SRR AR St ey BiinD, Srnemkgamitg PO 8D 1 o )
R10 i s al kydarboxy, alkoxymtsmw( maq@(@w( RABeiRYaminogattionil( R1RYIGIANRIRRINORIIB a1 4,

- g}-g N(%g) HR}ZLHEJ)%%.?? o ROR4S as daschi{bad aboR‘ie 3ih W%Sml (:Pﬂﬁ)l&ﬂtion
_R15- S(O) 2F$ RIS ‘tﬁlf("ﬂ>§:z %R% é" °8r£'1§10 ‘1]“3‘ Fal kyl (optionally
substi t ut ed by one or nore substituents selected fromthe group

consi sting of halo, haloal kyl, hydroxy, or -OP(O (OR13)2), or 20 R10 is
i m dazol yl al kyl, or indolylalkyl; R1l1 is hydrogen or alkyl; Rl12 is
-C(O OR13 or -C(ON(R13) R14; each R13 and R14 is independently
hydrogen or alkyl; R15 is a straight or ~ branched al kyl ene chain; and
R16 is al kyl or aryl. O this class of conpounds, a preferred
subcl ass of conpounds is that subcl ass of conpounds wherein Rl is
-OR13; R3is (1,2)-imdazolyl (optionally substituted by nethyl) or 25
(1,2)-imdazolinyl (optionally substituted by nethyl); R5 and R6 are both
fluoro; RO is hydrogen or al kyl; R10 is-al kyl,
- R15- N(R13) C(O) N(R13) R14, -R15-N(R13) C(NR13) R16, or
- R15- N(R13) C(NR13) N(R13) R14; R11 is hydrogen or alkyl; and R12 is

-C(O ORrR13. Preferred conpounds of this subclass of conpound
are selected fromthe foll ow ng:
4- hydr oxy- 3-[ (4- (1- et hoxycar bonyl - 3- met hyl but oxy) - 6- (3-(1-nmet hyl )i mi dazolin

30 2-yl ) phenoxy- 3, 5-di f luoropyri di n-2-yl ) oxyl benzam di ne; and
4-hydroxy-3-[(4 (1- car boxy- 3- met hyl but oxy) - 6- (3-(1-nmet hyl )i m dazol i n-
2-yl ) phenoxy- 3, 5-di fl uoropyri di n-2-yl ) oxy] benzam di ne. Preparati on
of Conpounds of The Invention As a matter of convenience, the
foll ow ng description of the preparation of the 35 conmpounds of the
invention is directed to the preparati on of conmpounds of fornula (1) where
Ais -N =. It is understood, however, that simlar synthetic
processes may be used to prepare the



WD 97/ 29067

PCT/ | B97/ 00098 -18-
conmpounds of formula (1), (I11), (IV), (V), (M), and (VII). It is also
understood that in the foll ow ng description, conbinations of

substituents 3P¥067ari ables (e.g., RLO and R11) on the depiséfthono0es
formul ae are pernmissible only if such conbi-h&tions result in stable

conpounds. A Prepar atii on of Conmpounds of Formulae (la) and (Ib).
5 Compounds of fornul ae (I conpounds of the
invention, as described above %ﬁ%ﬁ%ﬁ'?of the Invention and may
be prepared as illustrated below in Reaction Schene 1, where X is
hal o; .Y is brono, chlogo or iodo; R13 is alkyl or aral kyl (optionally
substituted by hqll oF 1 al kyl , aryl, hydroxy, al koxy, tjaral koxy, am no,
di al kyl ami no, 1.nonda falai,no+ ni Rty cyana ¢al ¥~oglKoxycar bonyl ,
am nocar bonyl , mapval ky/tam nocarbonyl, or dial kyl anjngcgnbonyl); and 10
Rl, R3, R4, R5, R6, R9, R10, and Rl1l are as descri bed above in the Sumary
of the Invention (A)(except R¥B)is not aryl in the dgsgcription of R10
and F11): WD 97/ 29067 : -19-
PCT/ 1 B97/ 00098 REACTI ON SCHEME 1 [err]
WO 97/ 29067 . : X "\ X X N X
PCT/ 1 B97/ 00098 (¢} + N | > - 20-
REACTI ON SCHEME 1 conti ny N 2’ ZaN ' '
X : 0
N
(p) W %on"
Rlll R” :
(g)

X N X
3. (e)y + RY —— 4 | N
(F) R / RS
. 0
RQ/N%OR‘:
o p!!

R
(¢)
: 1
4. (6) <+ - @/ I
. RS =
CN
N

CN

X
~
RG
0
" Pt o
0 R”

Ri

(4)



err] The am no
acids of forrula are commercially available, for exanple fromAldrich
Chem cal Co., Sigma Chem cal Co., or ICN Bionedicals, Inc. The
conpounds of formulae (B), (D), (F), (H and (K) are conmercially

avai l.abl e, fwdomeaew! e, fromAldrich Chemical Co., or may beMEPdhésd °
according to nmethods known to those skilleg-in the art.

'REACTION SCHEME 1 continued
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The amino acids of formula are commercially available, for example from Aldrich Chemical
Co., Sigma Chemical Co., or ICN Biomedicals, Inc. The compounds of formulae {B), (D), {F), {H)
and (K) are commercially available, for example, from Aldrich Chemical Co., or may be prepared
§  according to methods known to those skilled in the art.
In general, the compounds of formulae {la} and {Ib} are prepared by first treating a
compound of formula (A) with a compound of formula {B} under standard esterification

conditions, for example, at temperatures of -100°C to 50°C, preferably at ambient temperature,



In general, the conpounds of formulae (la) and (Ib) are prepared by first

treating a . conpound of forrmula (A) with a conpound of formula (B) under

standard esterification conditions, for exanple, at tenperatures of

-100[err]C to 50[err]C, preferably at anbi ent tenperature,

WD 97/ 29067 WO 97/29067 PCT/IB97/00098
PCT/ | B97/-00098 -2 - 21-

in the presence of 'a strong m neral acid,. for exanple, hydrochloric acid

(gas), to yigl %smo G SRR rqfacoomkan&@)hydwﬁhan doid (b)Yt d rom the

reaction m xture ues I n Vacuo renoval of
sol vent . compound of formg (G whID rSrfgo'%f&Msem e rsactiop mpprg by eyandard tesbpiques,
treated wit hsech(xampoamd rétovbisfdulivent( D) in 5 an aprotic solvent, for

'| | | ' -
%?;”Foeso V0 PRSI b A i d LBl BRRg
hour s. B BRElEabYen, or sxamele, YISO fhe Wreteris P acigbe TecPMIEi (HEVIRBIREL Fion

m Xt ure by skarcl &g 5010 hatéraphe 8t anshikhin tanspeestiirs, oit abdat 20 to 40 hdurd. t THetdompoaribfi N
vacua renova [ .

(E) is then h’ﬁe”fé't%% 'yﬁ’g isgaf:eg fmcr)“utr? '“fw? Jﬂﬁm{ %‘%M}g« & unggér1 igga‘r'\%l%{tﬁw&'
al kyl ation cé8li¥atien Ws" V?‘{YP Mﬁb‘?fé‘“’P'Pf an aprotic solvent, for exanple,
acetonitrile, The deBuliidgEcoipGri g oraiulaEL8 fen tiedted mraﬂoamo&mcbfumﬂmml de,

at anbi e% tﬁm A tw;'cfal \%tio;ll cLlQ é‘hs.hﬁ%%gﬁle in ﬂ" *Fogr: g&om t A regﬂoy&téitrﬂe.

hours. The conpoun
m xt ure st anifiPe Pregensh P&E 8%“' §’C|8’FP“EP£° R‘!“l"&b‘(‘f"ﬂﬂ- gt @mbigpt IEmperAtyefor dito 3@ howny
and flash  preferstiy abougy2apivy. Thécompound of forniUke(G) @Stibi istiged Grafhtié ebabfion

formula (O |G stRbg ltgchﬁi e\éemch ab QhardefH R vieuotERb b 'Jeﬁt’ g :
0 mi a (’ﬂ} in the

treated wi th an equi no anmount a conpound 0O

presence of 8"'8?9.@@9"’9“’/ for exarrpl e, cesium car bonat e, at t enper at ur es
bet ween sdout 20[ ke febuirigtbompOiriyr df]f@muﬂrlﬁf iaad apistiebolvent, for éxd@idpRNicetonitrile, is
tenperature, trLBLd @mR gﬁ Q\Hmagr I'I':él%;ean?&ﬁf»{ &% cgﬂ'fgoﬁr% %%Qmuﬁt«ﬁ) l%?f Cgv ?J?hg 8% a base.

reaction as noni ayer chroma
conpound of f%le?ﬁﬂ'% (°8§'“'T'§"PPM‘P |°§€ﬂ"!i’@@ﬂ"’?sr%‘ﬂ%@h2@ °°Fe’&€t‘ PO Areferably aby

st andar d i SoObmbiestitefnpeiitiior) the 2 peSaddt tivie stifficieAr{ol completeNthy dadired Feabtlivhads rﬁ:imtorad
sol vent, andlbf krﬁ?@ 'lmﬁﬁiog%@g m(.c: The comgour]d of fﬁﬁgg (J)ei§ H‘Jah 'is@ﬂte%qm? %d

formula (J) rotic ted
with an €Qui FHSF‘&}" 'amcmltv %?"da'ddiﬂhiﬁﬂ mhﬂﬂ"“l“oﬂﬂ’h |aa°’(trefﬂ% in ‘FPG"‘I)'(”@!P(‘!H(RS of a
base, for solvent andlbsh chegndtoraphgl bonat e, at tenperatures between about

20C and 120[err] G ?Jsﬂ:ﬁﬁ%@hséo% %5 rmu@tlﬁ’)% a??&rﬁ{ d Joﬁen{ r e?&ﬁ&l&"br&%o ib ¥on

sufficient to conp ete
13 hours. ThE’?‘E‘h\ﬁ’t‘ﬁ‘ A% eqHinelgramauat %‘W%"B’ of oy F‘é'l?t""c 'ér?'ﬂ?eﬂ" s3enpeolmbpspnier
conmpound of - boiviple, aeslum carbdnlaje, BStemperaturaMetiefl abéu?IZOPO @nd €200, Pruférably bf €

h h ) ‘ '
throug g{?{/ en ﬁf’% gt tiny m& n %&J e the desnreg)%;cﬁ&* 'f%rlkarjn&e.vfaf%ut

renmoval o rona
compound .of 13 hAurs. aT('ﬁ_')“‘Ft@" Mmixtyeg iy EQP'qdrf" amb'awny'apmryr ecfind Ahrotompepng efrfam"ya 30
et hanol , andih isanéreidolited Fromnhareastibhanisturs theugt stamiafl, isgared eemiidues,Hkch aghi | e

mai nt ai ni ng Lymaactlon, in varc %EHOQQ of ggfﬁéﬂi aJnUrﬂn% &M@ﬁpom - 78[ er r] C and

anbi ent tenperature f et ween ours a hours, all ow nge{t he
temperature to ri 5 'fﬂ"‘éﬂﬁ’tﬁ%’ﬂ?“’l"é’f%@?&l‘dpé’ dipsofved inan anBydrets alkspol erg
conpl eti 3, étbanok antdmlested With @a ghhyBidls mbieeal acil,weeferablg HOLNAhile chaintainiag the and

the resulti nQaEtfo%'thEer?jtureﬁ bet’w%el‘ii Eﬁo%?l 1@3% a'n@ a&ﬁg&t}eﬁwﬁgfquﬁbﬂm Lcurs and
preferably ethanol en treated wt
_ 24 hours, ellowing the temperature to rise to amblent temperature while monitoring for reaction

completion, for example, through TLC. The solvent is removed in vacuo and the resulting residue
is dissolved in fresh anhydrous alkancl, preferably ethanol, and then treated with anhydrous

35 ammaonia {gas) at temperatures from between ambient temperature and 100°C for about 1 to
about 5 hours, preferably for about 2 hours. The compound of formula {la} is then isolated from

the reaction mixture by standard isolation techniques, for example, in vacuo removal of solvent



35 ammoni a (gas) at tenperatures from between anbi ent tenperature and

100[ err]'C for about 1 to about 5 hours, preferably for about 2 hours.
The conpound of formula (la) is then isol ated from t he reaction
m xture by standard isolation techniques, for exanple, in vacuo renoval of
sol vent WD 97/ 29067 -

97729067
PCT/ | B97/ 0009 22 PCT/BI7100098

and purification by high pressure |iquid chronatography (HPLC).

Al ternati.vely, instead of treating the resulting residue above with

anhydr ous armndpurificatidneby high presswre liivid ayometogrdeiy (HBAClbe treated with a
conpound of the fA Ermi'tml Niglehil o thréaniryd ftRrébulting residue ab&@%tﬁ%ﬂﬁy%muggm%moiﬁ@d

of formula resultlng

conpound of QTSB it Teé'd(‘? 5’)’%% "?ﬁ%&%ﬁg%?‘gé °[1W82?’ mule; NH2OB R titerafigrthes o
exanpl e, tr eatresponding dopeurataf dergputei (tab whirein & i -CINMINGBORI® | t o produce the

conmpoundgof for W’w@resultmico“pmnd &f'?oﬁtﬂﬂi ﬁd) %QhexﬂWdl’dWeJ thder ﬁ:tu?&mdﬁings for

conpounds of f ’%ﬁo uce ‘{Fé“ Bé ter as .a
R4, R5, R6 RITS""’MT’"’RE% ithp sHqne '5’15‘8'? FHURAD 2 M?%‘??E&W@Urfﬁ&mﬁ?
that cont ai bk He addmaresymodhln gteacany cotpenunds akfatmuld (a) so produced whi¢hcoatiiti t i on,

conpounds Ofestfa&razulﬁ R, R* ﬁawbﬁm ﬁvahw ouﬁdesbuﬁkmfi&m{arsﬁa%gfuyz&hbédnaét ion

condi tions V\% afcoho of e'\ qr mu Ia R13CH where
(optionally 8%‘?‘?'96‘?"e‘i?"8§?°ﬁ'§f‘%“d substitiefiti v| , hydroxy, al koxy, aral koxy,
anmino, . d0al kyl anmimesiditivn,Toaipryrids of fromula i{taky roay h;ytamaﬁ upder [stanygrd transesterification

al koxycar boyhdgiod faﬂraraem L,f mmmiawbémeﬁwbgw fopbnally substituted by halo
di al kyl am nocar bon produce unds of the 1 nventlon R13

i s optional Bl hyst ’H “8&! 3?@7?"\'- gmino, dislylamin » MeBRglY ﬁ?H&‘é? - Bitros eXeRey °&"\°Na)
wher ei n R3  iatkoxySarbibf)yNHdthimncarb Gyl i ddoblk@Rtigocarbenyls ayaistikgiminocarborivl) asrproliace

cor r espondi @gmgmgpommmﬂﬁ WHareR13 |,g13,dn§,t;a||{;r§urugg{utéasa,ﬁ hat descri bed above
for conmpoun dition,, conpounds of

For mul a Bl a). who P aMRGURSS OFBrmith W abera i cCININ Y -GRIDNIIIRE, 76 prodkond

- C( O) N(R13) Rbé the corpespending-c¢¥ro) cOmbBurgts trupsifiva araene s khaRiléscdbedfdbdve for
i ndependent Icgmg‘lgl}i?g of foutlula (,_q_pt | gnal Iy ZUbSEjI tuted aryl or optionally
substituted ara r zed under  aci di ndptions to
prepare corr espoffg?‘% °Eo‘??ﬁﬁﬂ'1‘%‘§ 8f°y'f"rﬂlé Uplwhersin B, qﬁh@‘ BB’ E%SR% nsF&?“"F?G
R9, RbGC(InNRHR'C‘cmmm a3 -GIO)GR 1) gBrpngwberp sach R12 or R is indepehdergidalkvli on,
compoungg of, &&Ns@%@sﬁth@b a6y @dﬂamﬁ% sulﬁ%tutda‘h‘al :5659 hBQmI Fekuriabr deibic

contains a - roup where R13 is en | k

SoDSET ot o caMdHoRm TS BrERare FerfemgPngins Comppient ohInEiavantar Kppe M A, H N HE: 18y
under st and#®'® et dattains acOOIPM goos. to formthe . corresponding
corrpounds of for jilgy |t{ukat)ow%@|{¢ﬁ oRiormEﬁ (la)RﬂherB'i;R’ B, RS, 1531&9%0'3131"00m ai ns

ar e, | epen en h dro
2Kyl opt| Shang s -C‘%’m%aw@?mwe'a‘ LS wiAnaph byt pranly GEHERR et AR
| n addi @Bon substitgeuaraky! ofay foe ramidated(undér spdndard aﬂmat'ﬂeconmomRE forMghe or R10
contains a Qb&&s‘ﬂorﬁﬂwg co%ems@mrmaa meplwse?dnwhde# ﬁs AReciae, Ch‘ggﬂﬁ"tdo%ﬁustao

produce the fadi n where R1, R3, R4,
B e TR enh T B 53 oo ppan Gy Aot M AR Fo
appropri atesab*mltmamlgpragmmmfaubmﬁihmawmhe correspondi ng conpounds of

fornula (1a) wheheagdition, ¢ out%g of Fftmulgia) Where AT, AR1LAS, (ﬁarﬁﬁibpﬁ‘lo %%L%rd)r
-N(R13) (L O R14 where each

alkyl . OBt &ﬁ%HPI"S'PVs'i%%‘i“F%'E'E’G’ %rgﬂaﬁéﬁmf&gmsaﬁgm“ b Soepthingite B Rgpe or

formula {la) where R!, R RS, or R'Y contains an amino group, which can be treated with
the appropriate alkylating agents to afford the corresponding compounds of formula {1a) whare
R', R3, R*, RS, RS, or R10 contains -N(R'R™ or -N(R'3)C{0}R' whare each R'3 and R4 is
independently hydrogen, alkyl, optionally substituted aryl or optionaily substituted aralkyl.

35 Compounds of formula (la) may be further treated with the appropriate acid halide,
preferably acid chloride, or with the appropriate acid anhydride or an equivalent, to yield
compounds of the invention wherein RZ is -CINHIN{HICIOIR'3 where R'3 is hydrogen, alkyl,



35 Compounds of fornula (la) may be further treated with the -

appropriate acid halide, preferably acid chloride, or with the
appropriate acid anhydride or an equivalent, to yield conmpounds of
the invention wherein R2 is -C(NH)N(H) C(O R13 where R13 is hydrogen, alkyl,
WO 97/ 29067 WO 97/29067 PCT/IB97/00098

PCT/ | B97/ 00098 -23- - 23-

aptionally substituted aryl or optionally substituted aral kyl. .
Al ternatively,.. o] y t wi t h
car barnoyl c P %o?'lg%sgﬂgkﬁé?ﬂgfyﬁ 9’;%&*’@’31’ glﬁ%sgwtgga%/?%qﬂé%%igﬁg’d% ?"8%5'%% °$g°"f"H't§'

i nvent i on whépldngpturtber_betiqater vithcatbpmpyl chigrides ©r thels epuivalnisio; il icompeyeds; af

t he Sunmary e invention ivhére RASSCINHINHICID)ORS where R16 A destribadl abck Yn the SUMRIaROSH

of fornula (h%)mv i€ further treated with conpounds of the formul a
R16- S(O) 2-i m dazol e where R16 is described in the Summary of the Invention
in a pol a® Ageroaively. compeungs offarmyladigbmerbg fusber tzaated yrithcaempounds of theur e

to afford corgpeurackis.-s{o)}-tddzols aeie®1® is describedi v the Beminsry-ofkHuHwiatibnin @ pdlii 6.
Al ternativel ¥W&%§%&V%§_ﬂ§{?gﬁe%h@”%e2 a‘ L iemé/m attflrgrts Q‘ggrd %Erggt%u%gs c\# tF\hin%?ntion

appropriatly ] Stit, phenyl carbamate 1 n a polar So ven
pref erabl y nmsa@IREie-GNHRMRORRE anbi ent tenperature, for about 6 to

24 hours, pref er alityndtively sdbmipourddd of tatintla (laDmay beofuftherargated with safapbrdpriatly A-

I nvent i o,y Whgi® S - g I diti It
corrpoundgo of ﬁf o?'%?tgéf K&'yr%mgﬁtgga"% %’E%Jsggq ?’t‘thf”gffrac? r'Y '{‘?{3‘/"3}% 0@3@%‘ 3@&%&
RO subsi t ut efRmPeratureferphopte) toadh heurs. preferablsiniabauy 18 houmcto|affordrrompaunds of the
gonpougd; dgimawoaEvnerer@quimmmcmmmxaﬂl on process of Step 3, as f
escri bed above i ' . B, . Preparal.ion
Conpounds of For rr{}l ‘?Q{?Rﬁw‘f*’%‘g%g mﬂé r‘r?)’oaﬂ?\ %’%ea%‘f sUfbcs)tr'mrrtuef’ a8 A ?’ﬁ) a"é{'?"e Facital by
i nt er medi at e8" pyPsityientp eg fescrhed aRovsrin thecSusmano afite Inyentjonesuch compqundeda hatn
and nay 1% pregpied ®d akglatidnl pi6debLbicSted 8) H\ebdlib&EatlE ANthSREREEN ScheiBar e X i s
hal o; R13 is al kyl or aral kyl optionally substituted by hal o, "al kyl,
aryl, hydroxx, al koxy, aral koxy, am no, 20 di al kyl am no, nonoal kyl am no,
nitro, cyanoB- car Prerayation ot Gempeynds af FormuailMocar bony! |
nonoal kyl ani nocar bémgdundét 16krleixl av@linteraatiaes JH the prpetatith of e compBumiatht el
ﬁ{)te gfyldeisﬁr {nﬁ%qx a Sar(\:t} ?\B?Ptg %rg%%rgﬂsgﬁuasﬁg%}(w% Rgab:gnnl Qé‘\grqg I299vh£rg)§(ci§ Rgioﬁi’é isI S
REACTI ON SCHetkt op arrgylr(?ptionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkoxy, amino,

20 dialkylamino, monoalkylamino, nitro, cyano, carboxy, alkoxycarbony!, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl); and RS, RE, R0 and R!? are as described
above in the Summary of the Invention (except R'? is not aryl in the description of R'® and R1):

REACTION SCHEME 2
o
’ ’ X N X X N X
HO OR”’ + ' ~N I ~
g10 ! o5 ~ 2t R"’ p 2
(™) X 0
(o) °><lkon,,

R0 R

' The hydroxy acids of formula {M) are commercially available, for example, from Aldrich

25 Chemical Co., Sigma Chemical Co., or ICN Biomedicals, Inc., or may be prepared according to



The hydroxy acids of fornmula (M are commercially avail able, for exanple,
fromAldrich:*25 Chem cal Co., Sigma Chemcal Co., or ICN Bionedicels,

Inc., or may be prepared according to WO 97/ 29067

PCT/ 1 B97/ 00098 - 24-

met hods knowp éebgyose skilled in the art. Conpounds of form._ul. @go,gre
commercially avai | abl e, for exanpl e;24from Al drich Chem c

may be prepared accordi ng to nethods known to those skilled in the .
art. In general, the conpound of fornmula (N) is prepared by

treating a @eﬂp@mmv‘@f‘"mﬁsﬁﬁw&d imthe arty) Gompaundgef éarmula 4B apepammergiely as DIVF, i

with a conpsusiéhie)forfeRsmiple,rdrldHEn Chenigdl €65 BEMaPbe Prepared accHi@img to ffdthods
exanpl e, ceél umtggh bong@ﬂd m?it tenperatures at bet ween about ambi ent

tenperature 1) ose s ‘preferably at about 45 [err]C. The reaction
m xture is stirrladgepgral Watcomeméroéqumiaﬂwrls atepared byjtreating a chwpeundtod forbwlat 72
hOU:’ S, (FjU ]?f @A) AW by agrotic sheR, such d3DMES,. w:ﬂ'@cd‘n%dﬂﬁwmlomfuldc ®) mha pkebBnck B¢ hhen

i solated fromthe reaction m xtur I sol ation. technigu

ns ext ract | Biter robRRE e Laftahst, Vo8RO Sl bl hRGR RS Y
The corrpoun%p°&‘ pfejerably at ‘(‘N}“ 4RD\C- t Therreastion F'é'éﬂ'eeﬁ stirrech avthetrtemperatyid far ahayt 24

corrgou nd of hours to abmrmoius(, Eaae?&nﬁ&? @bdup 9 namv Qhé emﬁmﬁa bﬂﬂrmmdﬂaeﬁ 0
proauce co nven on correspondl n
Conpounds vREPES K3 e RREIAR OB stpotord oI P s P o8 Sgpsction. s va

t r ansester i femowaliohagivent, and flashChromategrapiwr at i on of Corrpounds of Formul a ( Q
Conpounds of f or Ryl @mpbdindddtormivlaNIRy a{eas:e Iuamwﬁ. DhEi3F @inild o BSmpdiRd of

corrpounds o) ent i on ared as | I | ust r at ed bel ow
in React i oni %ﬂ%@"%“ﬁﬁﬂg"r"e g0 %3%8% topr ‘i?f‘ Fé‘ ingntion 3
and R14 ar eingudipmthose msmm cvmpqqnes sum?ins@fvdrpm qrmnbrpmh hysiralysis or
R17 is al kyiransadrdrtficaionfil al Kyl :

15 C. Preparation of Compounds of Formula (Q)
Compounds of formula (Q) are intermediates in the preparation of the compounds of the
invention and may be prepared es illustrated below in Reaction Scheme 3, where X is halo, and
R', R, R%, R?, R!!, R'3 and R4 are as described above in the Summary of the Invention, and
R17 is alkyl, aryl or aralkyl:
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REACTION SCHEME 3
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Compounds of formula (O) are prepared according to the methods described above in

Reaction Scheme 1. Compounds of formula {P} are commercially available, for example, from

Aldrich Chemical Co., or may be prepared according to methods known to those of ordinary skill

5 in the art,.

in general, compounds of formula (Q) are prepared by first dissolving a compound of

formula (O} in an aprotic solvent, for example, methylene chloride, in the presence of an organic

acid, for example, trifluoroacetic acid (TFA), and stirring the resulting solution at ambient

temperature for about 1 hour to about 10 hours, preferably for about 1.5 hours. The solvent is

10 then removed and the resulting residue is dissolved in an aqueous solution of an alkanol,

preferably methanoi/water, in the presence of a base, for example, potassium carbonate, until a



Compounds of fornula (O are prepared according to the methods descri bed
above i'n *» Reaction Schene 1. Conpounds of forrmula (P) are comrercially
avai l abl e, for exanple, from Al drich Chem cal Co., or may be prepared
according to nethods known to those of ordinary skill 5 in the art.

I n general weomeeds of formula (Q are prepared by firstpgrssRoddogd a
conmpound of formula (O in an aprotias-sol vent, for exanple, nethyl ene
chloride, in the presence of an organic acid, for exanple, :
trifluoroacetic acid (TFA), and stirring_the resulting solution at anbi ent
t enper at ur 8H{oH 10 49 33« Prefersly PH: . igyephed. o Thaygsulting splutiery i thep treated atity the 1. 5
hours. Thecsfpduad ot fosmlif (P), indare feeulbivEdixaindlisistited & thblehigmbesiutl iéntil S

dissol ved | F1BkcA Y S gifort B %r Ukl Hy ARy A Bhoor of the Rl AL tor desired

met hanol / wat er e, potass

car bonat e, p@ﬁpq.tp Zhe compound of formula %na}”@@@gyd from the reacnon mlxture by standard
PCT/ | B98/ Of28R80n techniques, such as extraction, filtration, in vacuo removal of solvent, and - 26-
pH of 10 t rably pH 11, is reached. The resulting solution is
then treat g’&f%mt"ﬁ'raﬁ?g. _ conmpound_of formula (P), and the resulting

m xture is stirPther amidigiacidsiof fasmpla KB}tpayePe Hsed in this reaction Frbame o @Fdyee
reacti on, i;&pesgmldampb.)hdalaﬁ’ioyraﬁlﬂm)an aliquot of the m xture on HPLC for

desired U&Engs oiamﬁp@%@qhm be 1 dafldlifla @Q),%Jr §.mm£ﬁ9 t,l.esﬁocl@&,sﬁu £ om

t he reaction mx |so ation

ext r act® onformulatlk)de Bamo'i fichpme Jabow i pipduse '@@VW““‘W’“PW“" of the invention.

chr omat ogr aphy. QG her am dinyl acids of formila (P) may be
used in thi sre i gH? orrespondi ng conpounds of
formla ( a"p o &%&&3%9 ﬁ'"c'mq"‘ﬁ may then be treated in a
manner sim |l ar Fgﬂvmdeehﬁﬂmmﬂﬁfa“‘wd’ %mmnoam(smf thejnyastien angrnaychecrepated

above to peofllRtdd BbIWIn FISRDA Gchding 4, araR isfald, Bfd RY) W/ W4, 8P, R'!, R13, R4, D.
Preparat i OR"pf ?plé%]ar]s dsescnbed: thonyli ?g%ﬁ%ﬁlgpy ofglleqiwantlon a R” is Bléagggpands of

forrrula(lc) are un invention red
as il Ii‘J%tralﬂM' bel ow in Reactl on Schenme 4, where X is hal o and Rl, R3, R4,
R9, Rl11l, R13, R14, R15 and R16 are as descri bed above in the Summary
of the Invention, and RLl7 is alkyl, aryl or 15 ar al kyl :
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REACTION SCHEME 4
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Compbunds of formula {O) are prepared according to the methods described above in
Reaction Scheme 1.



Compounds of fornula (O are prepared according to the nethods descrl bed

above in Reac¢tion Schene 1. WO 97/ 29067

PCT/ 1 B97/ 00098 ' - 28-
In general, conmpounds of fornula (lc) and (1d) are prepared by first

di ssol vi ng sy¢ oiHspéyNd of formula (O in an aprotic/al Fé"i‘/%sw%ﬁﬂai(e”t’
for exanpl e, ethanol/nethylene chloride, asd then reduci ng t
solution tenperature to about -20[err]C to O[err]C, preferably to about
-100C, and then treating the solution to a mneral acid, preferably

HO , for about 1% generalh eemroyndspfiormula (g} gnd-idi preyprepgred by dirst disselving 8 crinpaunds .
The react i 08f feinidial [0 it &n dphciR/diahdi sORler@t] foR BXHNDIY, eihRENRetiylehe cﬂnmdeaMerlo

nour's 10, 200Ut o REERS ARl w38 H0U% 1o IS Qlll & BRLVTHLS BaSeder

renoved i n vacu r esi i'n an
al cohol , pr EPW&MWS%% fQ e E'"@taheﬁ'fblp"equH@V HES fortabeyy 15 mmutestﬁ an hawn freferablizn
cool eddfs ONYonaBatit 153@%&55 ]ﬁet:eaoahouixt&}as Beeitiealat yms.aumsramrl;%ewohao and
treate | g t. anbi e eratu f or about
o it s Dourdlstdh RERY Rlersia T2 B O 3R] vltfenclEeford T Finfivb > Jeflo, 38
resul ting mfmrawamssesedwem ﬁ@&t”éﬁ!"‘@é "Y@T‘P‘%B(’O'f- pietezabiy absaluteethanol. The resyiting
hours, pref e&:&k&nys {Heh c@&%aﬁoueamﬂrmocaﬂdwdeenc C&abﬁsuytteambtmt Lm&mﬁ ure
and Flentrate The ,r L{t".l.bl;] %‘Slr I £"f—’éﬂ dlssolve‘% 16
aqueous ni n@' anhydroys 'F'B\’"'@)(%ﬂ?é? # Loy ARyryiesleferto! PR ux

t enper atlQr epfeferabhiiorabopt hH minutaso The inesuiting minture ésrthen 9eatﬁdrt0 sdflgntfor about 1 Hour

hours. The ma}wgna&awimban @ tolurs, Sndda&ncdoﬁaltam&eﬁ{mérmréﬁﬁct ion
m xture by standar on

t t f t by "HPLC.
The conpou n?’ﬁf"‘?é?dnulﬁ‘ﬁ 'ﬁ"@'}'a Fasisiue H’g °’b%igscl§ ved B'Isilégaﬂ"%?fs E#Pei% Iﬂ’(éguégj gff’ ol i c
sol vent, f opqueous HCleandrhohted tasfitentesiperature for aliaut 2ihounsde é lhpimgprefetablyi fonabaat

added an al ky:bu.ac The BartbRuRd ommﬂ ﬁal.ymen isotate@ 3 th@ Fedb oM iRiufe by Stakdaf
presenc pot assi um carbonate. The

rgani.c
resultlﬁ% r@&&?‘? tﬁqﬂY P%r’gcq%”é‘f'ﬁ?’r"gﬁg‘f E"Sabout 1 hour to about 3 hours,
preferably for 1Theoeampound giformulariis} mey then hedlisaelvaddn a aquegesqienhalis ssiiventforul a

(1d) i's thegxdniph, AleBidndlivaker! e :mas&:i.momzmﬁ'waeaam an alkyl a84t1E6R6, Corbfebpt | ON
t echni ques, Fﬁ?’VCh as. filtration

ﬂ in l?e resence :(A‘ r}lron ggshy. ch a tassiu %o l ge ra'h

addi ti on, RTINS 81 RN Y St ?1°?gﬁ AT X1 BN AR PR SLPEY m 6r
free acid f aswfing reactionyryxtise ig tiried rfereq!'ovfd Pdve ko abolitd hewrs wréferably Jordchawptatbl e
sal ts byotr gmbigmibmpdritirel TPe 3APSUAE loatoanuna {Id) is tHaA iSPREUACHroAt the rgitBibe mire by OF

of the | nuchBrdsre Belie danskes sy i Ron iF Pl (0 oror To Lhe free
acid form tpraddigion; 19l corapounds of the invention that exist in free base form or free acid form
may be converted to their pharmaceutically acceptable salts by treatment with the appropriate
inorganic or organic acid, of by the appropriate indrganic or organic base. Salts of the
25 compounds of the invention can also be converted to the free base form or to the free acid form

or to another salt.

L B B B R

The following specific preparations and examples are provided as a guide to assist in the
~ practice of the invention, and are not intended as a limitation on the scope of the invention.

30 PREPARATION 1
~ Compounds of formula {C)
A, A solution of 2-aminoisobutyric acid (3.3 g, 32 mmol} in absolute ethanol
(100 mL} was cooled to -78°C and HCl{g) bubbled in for 10 minutes. The flask was sealed with
a septum and stirred at ambient temperature, After 14 hours the mixture was concentrated in



The follow ng specific preparations and exanples are provided as a guide to
assist in the practice of the invention, and are not intended as a
limitation on the scope of the invention. 30

PREPARATI ON 1 _ Conmpounds of
fornmula (C) WO97/29067 A A sol ution of 2-am noi sobutyPCEMBATI0NME3. 3
g, 32 mmol) in absol ute ethanol (100‘%%_) was cooled to -78[err]C and
HC (g) bubbled in for 10 mnutes. The flask was.sealed with a septum-

and stirred %ctﬁzr@'a?fgltd 4.8 gRES ALl \%of ﬁ“’ Qran;&léam&tetﬂg Whitslsdfid N (cocl,) 8.9

concentrat ed
PCT/ | BO7/ 0004% & 3 4.1 (@, 2, 1.7 (s, 61, 13 5, 4 pom. - 29-
vacuo to afford 58 g Qrgﬂ%ayarehad):eroﬂmetblloylingz:emndunoiumsltm'dq:r ate as a white

sol i d NVR (QW@N—rﬁetﬁwammopropn&ﬁfe J 4.1 (q, '2), 1.7 (s, 6), 1.3 (1, 3)
ppm simlar manner t he foll ow ng compound was

nmade: 5  ethylC2- N-’h%f'ﬁ%" AR pihe SoligKipe gompougds are made: © ¢ T | g
simlar manne:hyl lzh&trfyot-laaummpiemamounds are .made: et hyl

2- met hyl - 2- ar& WQ&W  aminopropiondté; Y| 2- rret hyl et hyl - 2- am nopr op| onat e;
et hyl 2-(2- rret é’pf;) - ant nopr opl onat e; . et hyl

2- (1- et hyl pPH}.’li//?‘)‘z'Ew fPeYt-GpMiRerPRionate,y ot hy|

2- (hydr oxymetetnyl 2-{ 2mathiyipapyibpiasinaprepionate; et hyl

(1- hyd‘iaxy%lﬂ}'%)(hfgr&gﬂnaﬂm ?%%@rhﬁonm, ethyl

mer capt onet g nopr opi onat et hyl
2- et hyI t 19thy ?ﬁyhv;drwaﬁbvlhéﬁwmwewaw et hyl
car boxyr ne’tﬂvyh-(rﬁeramtdmﬁwm eémiabpopiondts; et hyl

am nocar bq ?Ia gx% “%@ngwmm et hyl

2-car boxyet Nnopropi onat e; et hyl

(
(
(
E
( 2- ani nocareB‘rY %‘@EW‘Y‘)‘Q‘W’)MB?R'%?%t e: et hyl
23 guansdi rawr 2anminocarbanjimeayiod aminegiropionate; et hyl
(
(
(
(i

4- am nobu

4-guani d {%G-PZE# &r@o:@&bﬂf}?%ﬂbﬁ@ﬁ&ﬁu.m ﬁ;lhy'

4- am no- 3 ?&W‘O?WWI"Q"&YH %'G'BT"SEYPE}% met hyl
4- (N-t r et byt 2x3gusnlabiopropyil-2eniorirydignaté; ani nopr opi onat e; met hyl
i m dazol - 4| 5R4-Banisinopitfll-28RinBHoRBRkhe:
20 ethyl 2-(4-ammqbutyl)-2-ammopr0p|onate,
ethyl 2-{4-amino-3-hydroxybutyl}-2-aminoprapionate;
methyl 2-{4-{N-tert-butoxycarbonytamino)butyl)-2-aminopropionate;

2-
2-
2-
2-
2-
2-
2-
2-
2-
2-
2-
2-
2-

methyl 2-(imidazol-4-yimethyl)-2-aminopropionate;
methyl 2-(phenylmethyl)-z-aminoprépionate; _

‘25  methyl 2-{{4-hydroxyphenylimethyl)-2-aminopropionate;
methyl 2-{indol-3-yimethyl}-2-aminopropionate;
methy! 2-(2-mercaptoethyl)-2-aminopropionate;
methyl 2-(2-hydroxyethyl)-2-aminopropionate;
methyl 2-{3-aminopropyl)-2-aminopropionate;

30 methy! 2-(3-ureidopropyl}-2-aminopropionate; and
methy! 2—(2,2-dicarboxyethyi)-z-aminopropionate.

PREPARATION 2
Compounds of formula (E)
A. To a solution of ethyl 2-aminoisobutyrate {2.0 g, 12 mmol} in dry DMSO (125 mL)
35 was added pentafluoropyridine (1.8 mL, 2.4 g, 14.4 mmol) and triethylamine (8.3 mL, 6.1 g,
60 mmol}. The resultant mixture was stirred at ambient temperature for 40 hours then pourad



3

hyl 2-(phenyl net hyl)-2-am nopropi onate; 25 met hyl

(4- hydr oxyphenyl ) met hyl ) - 2- am nopr opi onat e; nmet hyl

i ndol - 3-yl met hyl ) - 2- am nopr opi onat e; nmet hyl

2- mer capt oet hyl ) - 2- ami nopr opi onat e; et hyl

2- hydr oxywes gphoer 2- ami nopr opi onate; met hyl PCT/IB97/00098
3-am nopropyl ) - 2- am nopr opi onate; 30 -3@et hyl

3-urei dopropyl ) - 2- am nopr opi onat e; and _ net hyl

2, 2-di car boxyet hyl ) - 2- am oOpropl ona

PARATI ONnte 300 mL of water and 300 mL of ethvl acetate The aqueous laysr wﬁ'ﬁﬂﬂffﬂﬁd and

mul a ( E)extracted with another Y00 mL ofl@thyl asetatat i ThA carhbisddtbanit- eraste weedwhshedt ©

-0 g, 12 mmmt &swu %C&rm&dﬂnb aéed oV @&dﬁnﬂ&e %@L‘L&Q&Pa@awn%m

1.6 nm_, v} and trieth amne

mol) | The eliard e BEBING AN Teiprsozpn eéfm'et%v@mpat ure for 40
hours tlsn x)msr.&}tbttaﬂuoropyridme as a cry¥@llibe’ a0 ONMR (CDCl,) 5.0 (br s, 1), 4.2 (q, 2), 1.7 (s, 6),
PCT/ | B97/ oopge;t 3) - 30-
into 300 nL ' fer and 300 nL of ethyl acetate. The aqueous | ayer was
separ at ed and B.  dneskplisomanter.ithe falpwiag camepunds wm@zaﬂ acetate. The
conbi ned orgmilcersmité;a;earsoweSQN-\mshadxycarbonynlmhhpen&u-Qﬂan(sé?di@ﬁ;ﬂ,&- t hen brine

(250 m_) dri ed L4 tered, and concentrated in vacuo to
afford 3 g (929)‘3{“{%8?% f“*\l— 1- et hoxycar bonw -1-nmethyl ethyl)am no- 5

2,3, 5, 0 et4Hrmatex- d’dﬁﬁ'wrvf’é'bgg\"a' ¥haminos?.B;8.Sstetrafiyopopviigire. (CcDCl 3) 5.0 (br s,
1) 4.2 (q, 2), Q.7 (i6a syilar manner, the Bllowing 3omgtianils are made: B. In a

imlar man
(1- tertﬂ%?'gﬁﬂg‘é{a@okg\y@&z% g Tox cagg@%yqp)yam fhopent - 1
ani no- 244, -lS*wavcarbonvm-mef V'Pwmélamor% Srptratlyproayridingy 10

rret hyI &W(lieeev‘ohmmﬂwhaﬁmhﬁbwmrﬂm 2\,3,576-tetraflucfoplyfdinea f I uor opyri di ne.

et ﬁo%%r ox{/qg%g%dz 'hQF?Bt yl')am noz%z)ggq%%gﬁ?'%% uor opyri di ne;
et hokldLeren ﬂrbznﬂ@twhﬂwpym'mzé 13 setfeﬂqoé'mvaqhmor opyri di ne:
et hoswa detrorytarbdnyii2t Hygidxydthyl)aminorR)3,8,63tefraffuoiopyriditfe} uor opyri di ne; 15

et DO e T A h 851755 By Sbipg] | 0T 0Py 1 i ne.

I opr opy tetrafl uor opyri di ne;

l

1-

1-

1-

1- et hoxycar

1- et hd&(i’d&ﬁﬁ@ﬁ!ﬂ“@l‘ﬂﬁcﬁ’&w Yathy)Xamirior 2,35 8-1etraflugropwidingt | uor opyr i di ne:
1

1-

1-

- %AAA/-\AA/—\ —

AA*-UMNN'MMNN
N O

.h(/)
Z3"

<
~

Z7 ZZZZZZZZZ %

el

0L

-2 Eo&mwehﬁnwam%nma@hmmmwhmmza,s Gaaﬁaﬂwiobﬂ]fdimr opyr |d di ne;
et ho I r uor opyri di ne; 20
et hoé)ogcigr E.Q%'JI’a %nﬁ% m nocar E%J"%et hréog %’r%gﬁgaﬂg r%ﬁ%{dggt etraf |l uoropyridin
(1-ethoxycarbonyl-s-amlnocarbony!propyl ammo-2 3,5,6-tetrafluoropyridine;
- et ho%x}le(amhmnwarbﬁnﬂapnmymmh\)mnﬁm%&53-1&;£Iub®bmﬁhuor opyri di ne;
- €1 NOX KGR IPHRRYdartarni B AN AMBRYIHIN 4RNd-2, 818, 81 Rrdnubropyfiaings L T af | uor opyri di

25  4-N-(1-ethoxycarbonyl-2-indol-3-ylethyl}amino-2,3,5,6-tetrafluoropyridine;

SHhADOAARAAAAAADL

AL

4-N-(1-ethoxycarbonyl-4-guanidinobutyl)amino-2,3,5,6-tetrafluoropyridine; and
4-N-(1-etﬁoxyearbonyl-4—aminobutvl)amino-2,3.5,6-tetraﬂuoropyridine.

PREPARATION 3
Compounds of formula {G)

30 A. To a solution of 4-N-{1-ethoxycarbonyl-1-methylethyllamino-2,3,5,6-tetra- .

fluoropyridine {3.1 g, 9.8 mmol} in acetonitrile (70 mL) was added sodium hydride (0.8 g,

20 mmot, 60% dispersion in mineral oil). After gas evolution ceased, iodomethane (1.25 mL,

2.8 g, 20 mmol) was added and the resultant mixture was stirred at ambient temperature for 2

hours. The mixture was then poured into 200 mL of water and 200 mL of ethyl acetate. The
35  aqueous layer was separated and extracted with another 100 mL of ethyl acetate. The combined

organic extracts were driad over MgSO,, filtered, and concentrated /n vacuo to afford a brown



4 N- (1- et hoxycar bonyl - 2-i mi dazol - 4-yl et hyl )am no-2, 3,5, 6-tetrafl uoropyridin

4 N ( i- et hoxycar bonyl - 2- phenyl et hyl et hyl ) ami no- 2, 3, 5, 6-t et r af | uor opyri di ne
;25

4- N- (1- et hoxWQPHERG - 2- i ndol - 3-yl et hyl ) ami no- 2, 3, 5, 6- t et r af [REGYIBYHIODSI ne;
4- N- (1- et hoxycar bonyl - 4- guani d| nobut yl ) am -2, 3 5, 6-tetrafl uoropyridine;
and .

4-N- (1- et hoxyga I ne

PREPE\ NS DRy s D o ey S i3 g5l Brotdeh 228 b%g%ﬁb g

fornula (O Bfv-methyl-A-{1-ethoxy- carbonyll-d 'H“EHF‘DY'PB‘I'{"’& 3 Be qqﬁ_raf&o W?ﬁ 5?)?19'?’8'1

- met-hyl et hy| )caloiess 1igyid, NG QDS 4-2 {q, 2}, 3.7 (sLBir BiBYe. 6l N3 (B bpg, 9.8 mmol ) in
acetonitrile (70 gl) Wis, agmﬁq,aﬁpgl Mglfmédﬁ,{g% mpBurids Yre mad 20 mmol , 60%

di spersion in nineral oil). Aft evol ution ceaseo’11 | odorret hane (1.25
i, 52, @§-NethylgV- Hnﬁp‘)"vﬁﬁ?“é{bh@a‘hé{ﬁﬂ“’?%“?‘gétﬁ B-38%eNVRroRVIFRe s stirred
at anbi ent temproaww 1 -eitiiixy Ghrbonyl-1-mishyiethy ) ahive>-213 5, G:tetrathBogyFidine;pour ed i nt o

200 ni of Wat f‘ogh(mvczﬁéongi hw h@ﬁg\ga&n‘ﬂno % f&% ﬁ-%traﬂa&wﬁ/g e ] ayer was

separ at ed ané ext fac anot acetate. ‘The conbined
organi ¢ ext rMghm‘r%‘WF%%W"N@‘SM“‘V"?‘?‘@?‘%@ 5. &parafiupieRwigingt ed i n vacuo
to afford a aranenzyl-N-(1-ethoxycarbonyl- 1 bethylethyDmino-2,3,5,6-tetrafiuoropyridine;

PCT/ 1 B97/,§0098y.¢3- AL{1. 1. -31-
oil. Pur| [ cat [ g)nEt S Trbowlprﬂ?ycl)#e{g gthroa cﬁ?og‘ﬂ smTthwethwé'fm af forded 2.2 g (68%
yiel d) of .5, B-tetrafluoropyridine; -
4- N- et hyl - Nﬂ(l@f@&h@ﬂ&yhﬁﬁbmyibﬂhhwmth—yhﬁtvhsﬁb):ﬁimnﬁetﬁyl&h'ﬁ)aﬁndﬂ safé-uor opyri
di ne as a cl ear, , toyra wors: ‘gpnj_,ess l'i quid: NI\/R(CDOB) 4.2 (g, 2), 3.1 (s,

3), 1.6 (s, 6), %’gf In a simlar manner, -
the fol | owi nd¥thiive gmm@tﬂw@-°fh3xv'=ark°w-ém§hvlwvc>1m@m9@arm\q9qwuﬂdme
- met hyl etthy| JMawpropylN-3 ;dthoxydactionglid-raethgibytyliathinve?, 3,5, 6-tetrafluoropyridine;

4- N-propyl - 4(lq‘mgihm()ﬂ~¥1c&ﬁmg¥bon% lep?JpWJn).@dTi Q%‘ @-te%”aﬂuoropyridme.

6-tetrafl uoropyri
but yl - N- G9V-BERIA-ELethenygarbonyhmetwibp i) miner? Beb. 6-resrafiugtopvsiings | uor opyr i di

4-N-methyl-N-{1-athoxycarbonyl-2-mercaptoethyl)amino-2,3,5,8-tetrafluoropyridine;

phanyl - Nyl o Gtn) R YL ARAR Batbory - STethVhRbNdvh 3ih0.2; 325, Bretrafiubrobyriinet O OPYT i d
benz $f - N&MmetwHicatheryrarpenyl-2rhydigvathpiaming 2.3 5. &retratiuaronyddineis | yor opyri d

5,
4 N-
4 N—
4 N-
i ne; 10 4-N-methyl-V-(1-ethoxycarbonyl-2-hydroxypropyllamino-2,3,5,6-tetrafluoropyridine;
N-
3,
N-
3,

(3- et hoxy %&Q&gﬂh)@%ﬂ%km%&ﬂz ShDAGYEA D2, 3.5, 6k Bt oFdpdingim No-

4-
2,3,5 6-tetraf 8%‘

45 N- ( 4- di met HyY-aethrbi-Erasbexyrarbanyl;2-sminpaarkanplisthyllaming 315, & 1evatipareryridipe:) anmi no-
2,3,5, 6- 4-N-methyl-N-{ 1 @ho x@édrbunyPydrbaky r@pyllamino-2,3,5,6-tetrafluoropyridine;

4-N-(4- dpget 'Mﬁg» gﬂ@glt L gthdxyDhirbohvEd-RAKYGRASAPB by kmiFe: 21 556 Bih s Haife; 3 ©: 6-

tetrafl uoropyri
4- N- propy! - l\l—ﬁ"i‘“@?‘M‘dH/’CﬁP%FﬁﬂP"“!' HimidazefavisthyhaminecR. 3.5 8- wirgfiuoppyrdinior opyri d
i ne; 4-N-methyl-N-[1-ethoxycarbonyl-2-phenyimethylethyl)amino-2,3,5, 8-tetrafluoropyridine;

4- N- et hy | - N phm@lnPoRNCAREG B bongr- TTHEN- RS A nIr31B, 818 6edarrofiph kel | Uor opyr i

di ne;

4- N- et hy| - NAEmatwki\{icethesyrarpenyl-4-avanidingbytyliaming-2,8.58-terrafiypronyfiding:| ang, opyr i d
i ne; 30 4-N-methyl-N-{1 ethoxycarbonyl-llwammobutyl)ammo-2 3.5.6-tetrafluoropyridine.

4- N- net hyl - N- ( 1- et hoxycar bonyl - 2- mer capt oet hyl ) am no- 2, 3, 5, 6-tetraf | uoropyr
I di ne;

4- N- met hyl - N- ( 1- et hoxycar bonyl - 3- net hyPRESABATIOMA ) ani no- 2, 3, 5, 6-tet raf | uoro
pyri di ne; 20 Compounds of formuia (J)

4-N- et hyl - N- (1- ehoXy 2L DAk oF 2N Y Rt M tnbR/ b8 SncimachyilakiHol-UOT OPYT i

di ne;
4I N- et hy | - N#(GiS-EreitpRyerapwsiging £2-2 9n §-Grameihinesrenitis (§8.mb) wvas addadet r af | uor opyr

i di ne; 35  2-benzyioxy-5-cyanophenol (1.5 g, 6.6 mmol) and cesium carbonate {2.8 g, 8.6 mmol). The
resultant mixture was stirred at 40°C for 2 days. The mixture was then cooled to ambient



4- N-met hyl - N- (1- et hoxycar bonyl - 2- car boxyet hyl )am no- 2, 3, 5, 6-tetrafl uoropyri
di ne; ) ’

4- N- net hyl - N- ( 1- et hoxycar bonyl - 2- am nocar bonyl et hyl )am no-2,3,5,6,-tetraflu
oropyri di ne; 4-N-met hyl - N-(1

- et hoxycar bgiydmsegaar boxypr opyl )am no-2, 3,5, 6-tetrafl uoropyl;élc}ingﬁmogss

4-N-met hyl - N- (1 -32-
- et hoxycar bonyI 3-am nocar bonyl propyl )am no- 2, 3, 5, 6-tetrafl uoropyridi ne;
4- N- et hyl -

- et hoxycar btmePmE"ﬁ’ Hﬁ‘UBPz’tﬁd-‘mﬁOQt'ﬂy?f)%ﬁMm‘“@“S KQHgolutien grfd) 209l of sttivine;

4- N- rrgt hy! - Beetste.CThOBGaUsNEIAY Wad separatal ave ektydofel with) sBIhBOTGR AL Bf Gtnfidicatadel UOT
opyri di ne;

4-N- met hyl - P LB °y9@3'rcl§(’)“r'ixd  yore weshed.wih 0.5 VP ERTHE 2 Eond200 PR or-op
yridine; brine {200 mL), dried over MgSO,, filtered, and concantrated in vacuo to afford a yellow oil

4- r(;y met hy| awhkasamau YipéH farittitlg: Regiyduanifhtion Rorh B0 dthyd Acetata/héxafed Grdrddd 21850PY
ri di ne; an ' .
AN ot gl - G804 YiEP) of A henpyion SIS motyh 1 atoxycorbony-tmathetidiaminals o ooy
ne. 3.5 6-tnﬂuoropyndm-z-ylloxvlbenzonitnle as a white, crystalline spiiRiz INMBCDON) 2.6-7.1 (m,
Somnun?ﬁ Féyl\lf_s?rlmitz)ﬁdzlm 2), 3.1 (s, 3), 1.6 (s, 6f). 1t?1't' FiPpm. sol uti on of

met hy et hoxycar, e
2,3,5, 6-tetrafl udropy g f'ém?" HE%H% H?rﬁ'iy'?‘)“'rr’?’a‘%‘éfﬁﬁf’?n le (60 nL) was
added 3® 4-bpaznioyy- 'e‘aﬂf ‘U-fbmWPO'(VF-BV ter-bgtogycerhohylamineloensell-um car bonat e

(2.8 g, 8.6 mTDIAmmJ)t@a e-mfuuordpeaamtzqn&xymexioumew stirred at 40[err]C for

E,C-?-?Y S|39 7 ;I'g 86 ggr)i(z%f oxy 3-\?ﬁ-w-me?hyl-m?—e&oxvcarborqytﬁet%nlammo)-a 5,6-trifluoropyridin- 9 72 g (2) ? !

t enper at ure and ywxvidenzomitrile. 200 nl. of 0.5 M aqueous KOH sol ution and 200 niL
of ethyl aget atﬁasmﬁfaﬂmuse#magwmaﬁﬁ& and extracted with

vashoa 1 ¢ HUesvereai Bk Earapremmor s p R L8 e (200 M1 )

dried over MySOAtrifikdropysidince-vilonylbenzpritiet r at ed in vacuo to afford a yell ow
oil 5 mum&ﬁﬂkv-dilﬁu%rwmnﬁmaﬂweonyl?ﬁawﬁwhmmiamsi rom 30% et hyl
acet at e/ hexanes %fﬂf ord . 1 it {668A) yi el d) of

4- benzyl oxy- 3- [ V’N-QYE*’"J? 0xycar bonyl - 1- met hyl et hyl ) ani no) -
3,5,6-trifl en;pmgm@mw-bymwwmmmw it imethylethyllemhine)e3,5.61 yst al | i ne sol i d:
NVR (COHB 3) 7. 6- ifidorbhyiiin-2-yloxylBenzofiw; (S, 2), 4.2 (q, 2), 3.1 (s, 3), 1.6
]Szl I g\)M né]- gg %Bl‘ga%g a&g‘-w-phelylw-(1-6thoxyca|]§oﬂvl—1 nle;hy%th%hmnhar&ggnner the

4- benzyl oxy- 3- [ (uifipgerogyridined-yiioylbenzoritiiebony| - 5- (N-t ert - but oxycar bonyl ami no) p

ené)" ) - 4-benzyloxy-3-((43NAbBRDyI-Akt DeftokycbrbbryP 1 Gitdtiethvifandndi/a) BBy ] benzoni tril e;
an

4- benzyl oxy- 3- [ 24X PRI 2 Y pPeERY K ar bony 1 ) et hyl ami no) -3, 5, 6-tri f1 uorop
yridin-2s 4—benzvloxv-3-l¢4~(N;l$-)Btbwyx]dsénmdmm)rN @-sthoxycarbonyl- C  Ina

simlar manner, jRGriyikiydihing-58/BRaMtpyAdie2 )Pk iberzanitrile;
4-benzyl oxya3el(f ﬁ,@ éng,{bsmng%me@sa@ﬁmn,\am;mgs,n hyl'ethyl ) ani no)-3, 5, 6-

trifluoropyr enzoni

4- benzyl oxy- 3- [ ( nferhyiethypgming)-3.5.8triflusrapytidinydljaxylbenzonitrile;
- met hyl et hy hpersyioRy-33(4qVG4-aminobutyl)-N-(1-ethoxycarbonyl-

EJ LLLES#%E? 3 (e bRRe £ 8 g e on RV BRI hy 1 ) i no) - 3, 5, 6-
4-betayloiy- G elspronyl-H- Detb3usarpdryt A methytbptyliemino)-3,6,6-
trifluoropyridin-2-yl) oxylbenzonitrile;
4-benzyloxy-3-[(4-(V-methyl-N-(1 -ethoxvcarbonyl-2-methy|propyl)amino)-3,5,6;
trifluoropyridin-2-yl)oxylbenzonitrile;
35 4-banzyloxy-3-[{4-(V-methyl-N-{ 1-ethoxycarbonyi-2-methylbutyl}amino)-3,5,6-
trifiuoropyridin-2-yljoxylbenzonitrile;
4-benzyloxy-3-[(4-(M-methyl-A-{ 1-ethoxycarbonyl-2-mercaptoethyl}amino)-3,5,6-



4- benzyl oxy- 3-[ (4- (N-phenyl - N- (1- et hoxycar bonyl - 1- net hyl et hyl ) am no) - 3, 5, 6-
triflueropytidin-2-yl)oxy]benzonitrile;

4- benzyl oxy- 3-[ (4- (N-benzyl - N( 1- et hoxycar bonyl - 1- met hyl et hyl ) am no) - 3, 5, 6-
trifluoropyridin-2-yl)oxyl benzonitrile; 25

4- benzyl oxy- SWO(MLH47 ( 3- et hoxycar bonyl propyl ) - N- ( 1- et hoxycar RCE/IB97/00098

1 -nethylethyl)amno)-3,5,6-trifluoropyridi ﬁb-yl)oxy]benzonitrile;

4- benzyl oxy-3-[ (4- (N—(4 anmi nocar bonyl butyl ) - N- (1- et hoxycar bonyl -

1 -net hyl et hyl )am i R ﬁé di n-2-yl ) oxy] benzonitrile;
4- benzyl oxy- 3- [ né? pé"d%igs(ij#g ' -'et hoxycar bonyl - 30 1

- et hyi et hyl ) &rhe Hi%mtmﬁthv'ﬂéﬂc?mﬂxv%ﬁf??nz' =3 PeBYIiapEIRY RATIRG)3) 8a6-
4- benzyl oxy- 3-[ (4- (rmuafroﬁmdn-:wl(o&ym‘émer bonyl - 3- et hyl but yl ) ami no) - 3, 5, 6-

trifluoropyridi ﬂ% %&LQ%MW-T}- sh o§ycarbonyt—2-hyd§ox?4%h¥|)arunol-3 5

4- benzyl oxg/ 3-] car bon ropyl% amno)-3,5,6 |
tr F'FPB’GPUW? H‘P‘PFV'?”VP?' 1871 benzom trile; 35

4 benzyl oxy- 34Et(eﬁzv(dﬂvﬂﬁtdqwm&ﬂa\(:-utetelmycaﬂrobvlmfﬁvd&rxmbisw)b:bmbm B8 no) - 3, 5, 6-
trifluoropyridin- KMBF%IGP'% beHoﬁhnle, -

- -4- benzyl oxy- 3- [(4- -‘et hoxycar bonyl - 2- mer capt'oet hyl ) am no) - 3, 5,
6- 4- banzy{m/-g',[y Otyaethyl-A-(1-ethoxycarbonyl-2-carboxyethyl}amino)-3,5,6-

F’CT]/c : B97/ 00098 tnfluoropyndm-Z-vl)oxy]benzonltrlle ' - 33-

tri uoropyri gi.n- 2-

4- benzyl o% 391[1,? 2%{%{')33@/ W *'%)%&céébrogg ‘farbfo‘reéh% { ’.%B‘r“opw ) am no) - 3
, 5, 6- triflupropyr dl!’o?‘ﬂ}?}ﬂbmzﬁm!“% )oxy] benzoni t rile;

4- benzyl oxy- 34[tedAzyidNy-Fe 4oy mdthyi-M(a tetbxyitohdiZydmirocaibdnyiethybbminb)-35j600) - 3 5,6

5 tri benzonitrile;
4 benzyl oxy- 3-[ (4- Eri\lpgrrogﬁ%mﬁg b#%&é%@ar bonyl - 2- hydr oxypr opyl ) am no) 3,5,
6- 4-benzvjoxy-BH{fNopRII-H

{}-eshoxrycapheptSqeshonylpropyilemino)-3,5,6-
4-benzyl oxg/ - 3- [ (4- {riNuspyrisin-DNyifokylBbraesiylear bonyl - 2- car boxyet hyl ) am no) 3,5,6

4-benzyl oxy- 3- [”(’2}*{”@' Bqﬁﬁ‘wﬂ‘?’fﬁ}"%ﬁ%&%ﬁ %’W’S‘%’g’?ﬁ"g‘?{?’é’?ﬁ""f‘?’am 80)-3,5,6

tF!ﬂf'?'BB\f"UMY'WWPE“ZW Xy] benzonitrile;
4- benzyl oxy- 34{ueﬂzy(obdy-lmuhﬂmd\h\(l-metehwy@ﬂrobfu)mhmﬁ&mmwhfmd ,&Bhyl ) am no)
-3,5, 6- OX enzonitrile;
(4- eryoro%%id[n—%ﬁ%%ﬂ)%?gﬁi{hmz y y

4- benzyl o a/ oxycar bonyl - 3- car boxyl pro%l )am no)-3,5
,6- 15 a- enzvtow-ﬁﬂ(fdﬂmw ﬂr(hsmquem?'ﬂmﬂ‘zwmethvletévﬂam-no
4- benzyl oxy- 3- [ ( 4- ¢iNuorpyinin-DNs okyleérdzonyitar bony| - 3 am nocar bonyl pr opyl ) am no

3,5, 6- I
) benzyl oxy- 3+[bf?fy()¢'3[ (W"EWQHE%%HSX %EH%BM 21‘?- i m g‘?"c‘)‘{‘ ’Ij-gFet hyl ) am no)

-3,5, 6- ‘""”°'°E\f‘1"i“r4]\'ﬂ°5¥)‘9ﬂzﬂﬁ“ lep_ y| )oxy] benzonitrile; 20
4- benzyl oXY- 34{berzylobiy- 1311th&hﬁ-M(eiahmxmﬂmbﬂmduaamﬁME\mhmbmb,@t hyl ) ani no) -
3,3, 6- 25 trifluoropyridin-2-ylloxylbenzonitrile;

4-benzyloxy-3-[(4-({1-ethoxycarbonyl-4-guanidinobutoxy)-3,5,6-trifluoropyridin- .
2;yl)oxy]benzonitrile;
4-benzyloxy-3-[{4-(1 -ethoxycarbonyl-1 -methylethyoxy)-3,5,8-trifluoropyridin-2-yl)oxy)benzonitrile;
4-benzyloxy-3-{{4-{1-ethoxycarbonyl-1-methylethoxy}-3,5, 8-trifluoropyridin-2-ytloxylbenzonitrile;
30 4-benzyloxy-3-{{4-{1-ethoxycarbonyl-1-methylethoxy)-3,5,8-trifluoropyridin-2-yl}oxy)benzonitrile;
4-benzyloxy-3-[{4-{1-ethoxycarbonyl-1-methylethoxy)-3,5,6-trifluoropyridin-2-yl}oxylbenzonitrile;
4-benzyloxy-3-1{4-({1-ethoxycarbonyl-1-methylethoxy)-3,5,6-trifluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-1{4-{1-ethoxycarbonyl-1 -methyléthoxy)-s.s .6-triflu;>ropyridin-
2-yl)oxylbenzonitrile;
35 4-benzyloxy-3-[{4-(1-ethoxycarbonyl-1-methylethyoxy)amino)-3,5,8-trifluoro-
pyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-(1-ethoxycarbonyl-1-methylethoxy)-3,5,6-trifluoropyridin-



trifluoropyridin-2-yl)oxy]benzonitrile;

4- benzyl oxy-=3-[ (4- (N-nmet hyl - N- ( 1- et hoxycar bonyl - 2-i ndol - 3-yl et hyl ) am no) - 3,
5, 6- trifluoropyridin-2-yl)oxy]benzonitrile;

4- benzyl oxy-3-[ (4- (N-net hyl - N- (1- et hoxycar bonyl - 4- guani di nobutyl ) ami no) - 3, 5
, 6- 25 wogmgomt ri fluoropyridin-2-yl)oxy]benzonitrile;

4- benzyl oxy-3-[ (4- (1- et hoxycar bonyl - 4- guam-di nobut oxy) - 3, S,é?p?wwpﬁ%%opyrid .
i n- + 2-yl)oxy] benzonitrile; -
4- bénzyl oxy- 3 [ (4-(1- ethoxycarbonyl 1- net hyl et hyoxy) - 3, 5, 6- trlfluoropyrldln
- 2-yl ) oxy] benzodiWiprylgenzonitile;  4_henzy| oxy-3-[(4- (1 - et hoxycar bonyl -

- met hyl et haaehzyBoxy- aam-méuhuxwaammmﬂﬂﬂmwomm barORiplMidin- Q;yu&@]benzonitrne;

e T
4- benzyl ox f"@nfwm@ﬂm'@thMh%rmwwbutoxv} -3,5,6-trifluoropyridin-2-yljoxylbenzonitrile;
- met hyl st h%é}'zv%x&aﬁtmL&ﬁdawmﬁwﬂmemi’my&twwmsm&mmra.wnhﬁ.,

4- benzyl oxy- 3- [ car bonyl - 1- net hyl et hoxy) -
5,6-trifluoropy & ﬁ&fﬁs %X ] benzonitrile;

4-benzyl ox?“b&ﬂf\'(%y\@ﬂ“e‘t‘WWWW‘mimMMR@Fﬁ&(%’:?‘-t(!f'l@fmmﬁn-f | uor opyri di n-
2-yl') oxy] benzonityhbkydsenzdaitrite; 4- benzyl oxy- 3- [

h
by i . o AHSBEARRE e esloN AW AIBRL T 38 Slrorperiinct maxybarsamay.
- met hy 1@t hdxgﬁrzvs’xs-admﬂr‘ remoamadqyywlrzjmroxvpropoxw-s 5,6-trifluorggyrigint 29067
PCT/ 1 B97/ 00098  2.yhoxylbenzonitrile; - 34-

2-yl)oxy] b tr i ) ; '
4- benzyli ox?’ V%R{‘yt%y Ct F4e‘t’hoxf/‘lﬁ':a"r SR A SRRV E BB Y ucsoryriging2-yijoxylgenssuirias; n-
2-yl)oxy] b &rbenzyioxy-3tli4-(1-ethoxycarbonyl-2-carboxysthoxy}-3,5, 6-triflucropyridin-2-ylloxylbenzonitrile; _
4 benzyl ox-sinbylokys4te aiok poakiRA rfinsTab RHIRROASA,S-3. 5. 6- L1 T uor opyr i di n
-2-yl)Q %y] benZOFr el p fldin-2-yhoxylbenzanitr : -

4- benzyT oxy- 3 i ff ‘é oxY/ é‘?'loony?-ﬁg'rret hyl but oxy) -3, 5, 6-trifl uoropyridin-
2-yl) oxy] b &rbenzyiaxy-3ti(4-{ 1-ethoxycarbonyi-3-carboxylpropoxy)}-3,5,6-trifluoropyridin-

4- benzyl oxy- 3- [ @4nexdcehivaime;ar bonyl - 2- mer capt oet hoxy) -3, 5, 6-trifl uoropyri di

2 benzyl oxy- bgnTy %3'8 %ldl(?ﬁ%@?g@{al?bgﬂkliﬂ ﬁoca bﬁ"‘f‘?’ﬁ?"”ﬁ‘r opbxy) 3,5,6-trifluoropyr
i di n- - trifluoropyriginy %wgﬂrblémmrt'?u | e;
4-benzgb oxwa%niv(&v-élrﬁtmmbxmrmm mﬂdahadrwvﬂfﬁ/h@,s)a)mau&o&rmﬁl fluoropyridin

- 2-yl ) oxy] benzo
4- benzyl oxy- 3- [?4’(}) be{'ﬁ’(’)')%y"ec'ar bonyl - 2- hydr oxypr opoxy) -3, 5, 6-trifluoropyri di

n- 4-banzvlox2-35ﬂ4)(dmgmy&&yneeylmethylethoxy) -3,5,6-

4- benzyl oxy- 3- [erﬁm(.ﬂgpﬁtdhmmmmm,?gcar boxyet hoxy)-3,5,6-trifluoropyridin
- 2-yl) oxy] Qe . g

4- benzyl ox %\?%Tv (E b 4 ot SRS o A T SN RS usom™ M i 1 uor opyri di n
-2-yl) 8ky] benzo 1Vl’?’$vﬂb§"z°"'""°'

4- benzyl oxy-baniy(&vb-’ktﬁhmxwmw#gﬁnammr-bm{rmthmnB, 5,6- 15

trlfluoropyrldl Ql('llt)e o\(‘]ﬂtﬂgn nitrile;
4- benzyl oxy- 3 ? 2 oxyca onyl - 3- car boxyl propoxy)-3,5,6-trifluoropyrid
i n- 4-benzy oxy -[W-(ym}(my}ﬂ-gqapgmobutoxy} -3,5,6-trifluoropyridin-

4- benzyl oxy- 3- [ e4nédhivamear bonyl - 3- am nocar bonyl propoxy) -3, 5, 6-
trifluoropyridin-2-yl)oxy]benzonitrile; 20

4- benzyl oxy-3-[ (4- (1- et hoxycar bonyl - 2-i m dazol - 4-yl et hox 3,5,6-trifluoro
yridi ngo y-3-1(4- Y Y PREPARATION 5 Y y)- P

Compounds of formula (L)
A. To a solution of 4-benzyloxy-3-[{4-(N-methyl-N-[1-ethoxycarbonyl-
1-methylethyl)amino)-3,5,6-trifluoropyridin-2-ylloxylbenzonitrile (2.4 g, 4.5 mmol) in DMSO
. (50 mL) was added 3-{{1-methyllimidazolin-2-yl}phenol {0.8 g, 4.6 mmol) and cesium carbonate
35 (1.9 g. 5.8 mmol). The resuitant mixture was stirred at 35°C. After 13 hours, the mixture was
then cooled to ambient temperature and poured into 200 mL of water and 200 mL of ethyl



- 10

2 yI)oxy]benzonltrlle

4-benzyl oxy- 3-[ (4- (1-ethoxycarbonyl - 2- phenyl net hyl et hoxy) - 3, 5, 6-
trlfluoropyrldln 2-yl)oxy] benzonitrile;

4- benzyl oxy- 3 ém et hoxycar bonyl - 2-i ndol - 3-yl et hoxyl ) -3, 5, 6-tri fl uoropyr
idin- 25 97’2 -yl ) oxy] benzonitrile; PCT/IB97/00098

4- benzyl oxy- 3 [ (4-(1-ethoxycarbonyl -4- guanlﬁﬁnobutoxy) 3,5,6-trifluoropyrid
i n- 2-yl)oxy] benzonitrile;. and :

4-benzy! oxy- kit (ﬁae%wyﬁa&mwepéawafm ke Q0 Wit Y bo Tt o Qeryl bdetadr PRy i d

I n- }/ 2.0)%1 benzonitrj | g(Rll
PREPARATI ON 5combmed ofgahic extracts were washed with 0. aqueous KOH solx&ﬁmg) then brine

formula (L) (200 mL}, dried over KigSO,, filtered, &d|catdeotnated in vacuo to afford

4- benzyl oxy- 3¢ fdndyib-41R4- i/&rﬁéthﬂ&)!&%n@m%fhwem Damirlo)-6-(3-(1-methylimidazolin-
;1m5at %F; hsyl ) am hos oxy)é-:rgs g;leof:zy)nléor %’s %ét{ggz_o%& leas a zi:id(?gazmo r“nltlg ECCCIS%I 42-

3-{(1- et hyI )i2wi Ela 2w 12), %2 tqy 2), Bk i02), 8.5.(8 2, 3.1(s5 3m2s )s, And. ecte.smumaqamwate
35 (1.9 g, 5. 85”“' )namﬁarfrﬁa%ubrt ﬁﬂtfolg\r)ﬂg%ﬁl Hiihe s Wehd higfd: at 35C. After 13

hours, the m xture hen coal e t t enperature and poured
into 200 ni droapRylexy- 3&%"&6defﬁfuwféfm\r“'W"B't'bumxvca'bmvﬂwwszw&w

PCT/ | B97/ 00098 amino)-6-(3-{1-methylimidazol-2-yl}phenoxy)-3,5-difluoropyridin-2-yljoxy}- - 35-
acetate. qphe aquec&g&‘,},nggr was separated and extracted with 100 nL of ethyl
acetate. The I'ned organi c extracts were washed with 0.5 M
aqueous KOH SorareYion-Tibi-iityrepienvagimond 5-(N-tert-butpxyserbprvlamigenestiiyler  MySO4,
filtered, and conaeniol-64% (i-methylirddmolincl-yifphérogy)-3,5-diftuoropyridin-2-

4-benzyl oxy- 3- [(4%%@%@@]—&3 et hoxycar bonyl - 1- net hyl et hyl ) am no) - 6- ( 3- (
1-met hyl i m dazolin

2-y| ) phenoxy Ytensrieryi3- it iNGBSthYidY-{1-shaxysarkoryliatviisminel 6-{3-d-meshvlimidazalig- f oam -
NVR (CDChS) 7.4-7 zc),némnoxy)-s,s difida?9pyrifin2-yliexyltighzonttriid. (g, 2), 3.9 (t, 2), 3.5

( t, 2), 3.1 (s, 3)p, ax 4 scimtlﬁ)maPJITrGth(ﬁello@o}ng c&méolg\hs al%)maggm

Ina5|mlar ng conpounds were

4 benzyl oxy- Z-4en ﬂ"(’ﬁ‘(l’-a('[i“‘%?‘f‘l'ﬂfﬂmm 1"'5"‘?“?‘?‘@\“9’"’13[]? &(VCar bonyl ) ami nop

ent - 1-yl)- methylimidazol-2-ylphenoxy)-3,5-difluoropyridin-2-yl)oxylbenzonitrile;

am o) - 6- (3~ (elyaRBhdiy1a 18- (AR G- Y othBRRAREN TnativilehyninBRYL[a.1L - 2- Y1) oxy] -

4- benzyl 88y- 3- [(4WW!mPH°!‘2‘MlR'BRW?i94§Cﬂ'ﬂPP'°BWM? ¥axvloanzenitrieir bony! ) ani nope
nt-1-yl)- 4-benzyloxy-3-{{4-(N-butyl-N-{ 1-ethoxycarbonyl- 1-methylethyllamino)-6-({3-(1-

ani no) - 6- (3- (1- rrerntwﬂyt..ma%wlmsheamaa 3 RRARGOich Byl fobitoig: | i - 2-

yl ) oxy] benzoni tri I
4- benzyl oxy- S-4epzy %ﬂ(ﬁ“ﬂ){"ﬂ"‘éW@BﬂﬂWﬁ%‘t'ﬂ?‘f"-’ﬁ'@h@"%“(’3 (1-met hylim

i dazolin- 15 methylimidazol-2-yl)phenoxy)-3,5-difluoropyridin-2-yl)oxy)benzonitrile;

2-yl') phe QQXY)@[%“{V]&&@ [F#)(AP&?‘{JI-W ( E—e&oﬂ&%wm WI@U;T&QQ%%M 6-{3-(1- C.

In a simlar nmanner, ound
4- benzyl oxy- 3- [(4"mv@tnﬁﬂol-w(wéwb%r?zsla!ue'enmdmiz-mﬁxnlyprepwy#e; ani no) - 6- (3-11

4-benzyloxv-3 1(4-({N-{3-ethoxycarbonylpropyl)-N-{ T-ethoxycarbonyl- 1-methylethyl) amino)-

et hyl i i dazol - xl(mﬁmm:aéo& sliifd .f] oy Hﬁ}:&ogyn\ﬁin)??i%]tﬁg%%ﬁﬁer' =
4-benzyl oxy- §- Jeglzylo v-3-[(4 (llj\y (4-arl>1l_m carbonylbu I)?Nr-ﬂ-ethox bonyl-T-meth 6-(3-(
1- ycarbony!-T-met ylethvl)ammo}
30 '8-{3-(1-methylimidazolin-2-yl)phenoxy)-3,5-difluoropyridin-2-ylloxylbenzonitrile;
4-benzyloxy-3-[{4-{N-{4-aminobutyl)}-NV-{1-ethoxycarbonyl- 1-methylethyl}amino)-6-(3-(1-
methylimidazol-2-yl)phenoxy)-3,5-diflucropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-(N-propyl-N-{1-ethoxycarbonyl-3-methylbutyl}amino)-6-{3-{1-
methylimidazol-2-yllphenoxy)-3,5-difluoropyridin-2-yl)oxylbenzonitrile;
35  4-benzyloxy-3-[(4-(N-methyl-A-(1-ethoxycarbonyl-2-methylpropyllamino}-6-(3-(1-
methylimidazolin-ZQVI)phenoxy)-3,5-diﬂuoropvridin-2-vl)oxvlbenzonitrile;
4-benzyloxy-3-{{4-(N-methyl-N-(1-ethoxycarbonyl-2-methylbutyllamino)-6-(3-{1-



20
met hyl i i dazol - 2-yl ) phenoxy) - 3, 5-di f | uor opyri di n-2-yl ) oxy] benzonitrile;
4- benzyl oxy-3-[ (4- (N-butyl - N- (1- et hoxycar bonyl - 1- et hyl et hyl ) am no) - 6- (3-(1

met hyl i m dawe 973ea¢l) phenoxy) - 3, 5-di f 1 uor opyri di n- 2-yl ) oxy]
4- benzyl oxy-3-[ (4- (N-phenyl - N- (1- et hoxycas3Bonyl - 1- net hyl et hyI am no) - 6 (3 (

met hyl i m dazol - 2-yl ) phenox % . 5-di fl uoropyridin-2-y I]%oxy] benzonl trile; 25
4- benzyl oxy- 3- [ (Dethyimigazolin- Nlpmnoétfh%ﬁ;#tfwwamn-zﬂ'm enzeaities ) ami no) - 6- (3- (
1- 4-benzyloxy-3-[{4-(N- methyl-N—(1-ethoxycarbonyl-2 mercaptoethyl)ammo) 6-(3-(1-

met hyl i m dazol - X*ngﬂg,ﬁ gm'g% rﬂj! 1 _%,ox ]h%gglpﬁnzom trile;

4- benzyl oxy- 3- [ ( propy OX carbonyl 1-net hyl e
t hyl ) am no) 4-benzyloxy-3-1{4- (N-methyl- -1 ethoxycarbonyl-.?.—met yit sopropyliammo)-s-(a—n-

6- (|3 (1-sret hyl i ninetagiphiddolite-2401)ppBsxg XY, 5 -dBlubrogyridincyiRyiberdbitriiz; Y| ) oxy] benzoni |
trile;

- 1-2- »
4- benzyl oxy4 geTz('XxK'RI-"%N meth ogeﬂ thox‘f% bo"‘f ? W'{’ iyet%?)?m%)aer ‘Sonyl 1-net hyl eth
yl)am no)- 30 methylimidazol-2-yl)phenoxy)-3,5- dlfluoropyndm 2- yl)oxylbenzomtnle

6- ( 3- ( 1- met Spbzylotha 3t iV-nbthid-Mi athaxycarbmi-2chyBlokidr sigdniab) B-(8-(3+ ) 0xy] benzoni
trile; - DEBRHRIgacA bR SGIMM2 llohSebiip DoY! -

- met hyl et hyl ) am no
met hyl i ¥ dad-benzgiopy-$-iiddNaeshyvi-A-( bathoxycadeaydreaoxyethylianiinghBHBd hzoni t ri | e;

411 benzyl oxy- 3- [ (deth{inid2e4-vlithénbxPl 3 6-diftGeropyiainl 2-diokBbdiyerntiley | ) am no) - 6- (3- (

met hyl i m daz 8F"zﬂl°x‘f ?ﬁ'ﬁéﬁ&m}wg[geg“’ﬂcﬁ'g? 0 -)}’rcf@owegwl)m%gzﬁ- Bdlzonitri e; 35

- 4-benzyl oxy- 3- [(met(\mwwgﬂ-wmhgw%ﬁy'wpmﬁwzﬂmnﬂbmqwlspy| ) ami no) - 6- ( 3-
( lt hvl 4- blenzyioxv-3-[(4-(N methyl N-(1-ethoxycarbonyl 2-ammocarbonylethlvl)ammrln bs-(3 -(1- . |

met hyl i azolin I - 2= enzonitrile;

4- benzyloxy- 3- [('H‘gt KL’Q‘Q{%ﬁ[%ﬁ‘ "%"@t d)‘(""gte’a'? \p,\é{,,[ ﬁ‘é ‘}'B&%%yl ) ani no) - 6- ( 3- (

1- 4-benzyloxw@)[(g—7wmyw-( 1 -ethoxvcarbonyl-a carboxylpropvl)amlno)-s -(3-{1-

PCT/h | :397/ 80098 methylimidazolin-2-yl}phenoxy)-3,5-diflucropyridin-2-yhoxylbenzonitrile; - i36-

nmet hyl 1 m da X! itrile;

4- benzyl oxy‘-‘gg ?'ﬁ%f%-“m ?/ C:’ao églbgglg%w ?{érpy‘lg%ﬁ)%+ﬂ {})7!3{;1 no) - 6- (3
( 1- methylimidazolin-2-yl}phenoxy)-3, 5-d3ﬂuoropvndm 2-yhoxylbenzonitrile;

net hyl i 20 dagz-abhzprory-S0sINeRRRGLN-{ B-stholydalbo - 2yidhadi-Syidthyh antway Blasnz-oni t ri | e;

4 " ge?i}" o 3- [ Radlin TGk B0-2-Mohdndid 120 K XhRbBBIMIn- 2Tk barzbdkaPT oPY! ) ami no) - 6

met hyl i mi dadenamony-SHitpNEsmN- Sethonyomibany3mieavimetovetiamiogh &Edoni tri | e;
Ellbenzyl oxYy- 3- [ ( fethPimiiBdzbiyd-yilhérbxeit 31 5-aifiasvop@iainl 2+drokyibenaonitdley | ) ani no) - 6- ( 3-
met hyl i mi dasor 3y § BN e ey P D2 T Y 8 Y s e oni trile;
4-benz foxy- 3 [ (Mot rimieazpkA Vimhenexh 5 FuerPBXH{p - ioRybAneaieDpy | ) ani no) - 6- ( 3
4-benzytoxy-3-1{4-(N- methyl-N-{ 1-ethoxycarbonyl-4-guanidinobutyllamino}-6-(3-( 1-

(1
et ny1 i mi dazol | Nt Vi) ROty BBl -PiobsbdmsSaAePEnZoN L1 1 €

4- benzyl oxy4-benzylaxy-Rridd MVmathykiv(] -ethonyperpenyhimaygnidinabutyD irairgde-#i 1) ani no) - 6- ( 3-

(1 h | q methylimidazol-2-yliphenoxy)-3,5- dlﬂuoropyndm-2—y|)§xy]?e)nzomtlnlg. I

met hyl i a yl ) oxyl benzonitrile;

4- benzy oxy‘-% TZ(Z"Z;(Y ki?{;rg %ﬂél@r@? gt h%%g‘@éa}ﬁ%@ Q:(é‘g car boxyet hyl ) am no) - 6- (3-

(1- methylimidazol-2-yl)phenoxy)-3, 5-dnﬂuoropyndm -2-ylyoxylbenzonitrile;

Ze';)hyl | Im daz.gbrfz(agzw );.rpdaqmam)‘yo%,b‘anﬂntwmpwy) g¥nn2- yl ) oxy] benzonitrile;
enzyl oxy-

-et hoxycar bonyl et % 40‘6'%? “["H&? ?é"rfnh’cr'fgﬁ’v"gmsz?)y"(‘) iy'sz%mme’

met hyl i m daﬁ?PﬂZIlOyv ywdh@wyvcsrbsnﬂﬂfmabvag»w) Bitht12- y1 ) oxy] benzonitril e;

4- benzy3exy- 3- [ ( thethMiniiBizBl3-yilinéroxps-56%1atkbial. 2-ArosAbseRs opyl ) ani no) - 6- (

3-(1-

met hyl i mi daFPFatosy-Ji ey ey PSP Sl F1%ih- 2- yi ) oxy] benzoni tril e:

4- benzyl oxy- 3- [ (etRylimiddzgh2- WWanh%ﬁydd'anbemdln-stlhwlhmemﬂ!)‘bhyI propyl ) am no)
-6-(3-(1-

met hyl i m dazol i n- 2-yl ) phenoxy) - 3, 5-di f | uor opyri di n- 2-yl ) oxy] benzonitril e;
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4-benzyl oxy-3-[ (4- (N-nmet hyl - N- (1- et hoxycar bonyl - 2-i m dazol - 4-yl et hyl | am no)
-6-(3-(1- '

met hyl i m dazol i n-2-yl ) phenoxy) - 3, 5-di fl uor opyri di n- 2-yl ) oxy] benzonitril e;

4- benzyl oxy-WO9436N- net hyl - N- (1- et hoxycar l%c7)nyl - 2- phenyl nat RCEDHIYDI08S NO) -
6-(3-(1 - , 34 :
met hyl i m dazol - 2-yl ) phenoxy) - 3, 5-di f | uor opyri di.n- 2-yl )oxy] benzonitrile; g
? Bb(egzylzgxy AbbdaiokNa TBY Mo Rychrboff A AAAERARY b1#. ndol - 3-yI ethyl) ani no) - 6-
net hyl i ni dazol - 2-PsdyimisaseA viphenonyh3. bdiflypropyridine2-ploxylpenzonititaizoni tri | e;

4- benzyl oXYy- &b{zr(zﬂloﬂ\amt(hyihoNcéiboa\tlheugtmtbmdwé-mﬂguanv!mmhmt yl) ami no) - 6- (
3-(1- '

22\/!):1 )-3, 5 lﬂugtogyn 1? f—yl}oxy]benzo itrile;

met hyl i m dazol i n- %x«g uor opyr i |n2\h/ oxy] benzonitril e;
4- benzyl dky- %bf’(z!b’(‘ﬁ? t‘h‘ﬂh"ﬂ"erp@t'ﬂGWE%?‘WW‘HIUJU%‘ Y'Eﬂ"l'?éﬂ\ﬁ‘t yl ) ami no) - 6- (
3-(1- 2- y))phenoxy)-3,5-d|ﬂuoropyndan-2-yl)oxy]benzomtnle,

met hyl i m daz T%Z,Xf)lggg_qpmxﬁgé é}i Wﬁ“‘fﬁfﬁ%a yl ) oxyl benzonitrile; 30

4- benzyl oxy- t hoxycar 6-(3-(1 -
met hyl i m dazol - 2- '??t)“ﬂ‘m&#?ék'ﬁ phenoxyk3. %F‘Bﬂ’yw"'&i"ﬂ‘é yipereotiviteazoni tril e;

4- benzyl oxy - Bbérzflokyl3-aaND¥6AICHBONYI-SImemiitid:gi-64a-)) - 6- (3- (1-
met hyl i ggdazol - Zﬁ{ ﬁﬂﬂﬁ}%‘l@w%géw ,fé ggﬁigﬁxﬁwrmhn‘,gé ))%x nzom trile;

4- benzylox - 3-
net hyl i m daz‘b‘P"’ZY'TFV)‘%‘Héﬂb’?%’?"‘@‘@%ﬁ"ﬁ%’i‘%%‘?‘ﬂr?T( 1y1 ) oxy] benzom trile;

4- benzyl oxy- 3- [ ( 4mdthyledidueatincByliphenoicy)i3, atflagropjridmayiyoaylbanzbditrile;

et hy| i dazpha gtk o RRSHGRAcarbamAehaiRsRy-idine Y1) 0xy] benzoni tril e;

PCT/ | B97/ 00098  methylimidazolin-2-yl)phenoxy)-3,5-difluoropyridin-2-yl)oxylbenzonitrile; -37-
4- benzyl my-&bir(zﬂuo;(yls ﬂ&hﬂ&ﬁﬁ%&@&)ﬂl—ﬂhéﬁﬁb@i:ﬁmmﬁﬁ- (3-(1- o
Ly dazal 2 bR wz-ﬁ%hé,o 114, SRR inl-iroky bR RN ZOni L1 | €

4- benzyl oxy- 3- [( N
-met hyl et h Oxt,-yqrgyle:g :E g_(4 Tnfqﬁhvlthlopropoxv)-s-(s-ﬂ-
2-yl ) phenoxy) - 3, Sndh\flnhuuﬁﬂmvl)dhﬁhoﬂym $-gitlygrogyriainra-f1yokybénzoditrile;

4- benzyl oxy- @5,&%& 1 -ﬁk WP?%SWcRBM-ﬂydmyezmxw 6-13-(1-

- met hyl et hoxy 2-yl ?
phenoxy)293, 5- di f | RS WaF?h2M*2WMM‘B‘§WZBW"P‘F‘12I‘@°"V1be"z""'t"

4- benzyt oxy -Bbénzyiexyl3-HINIDaGECEBMMA-2-hydrokypydpekh @4} 16- (3- (1 -

met hyl i m dazol - 2- JXJ %R 93%)2 ﬁgﬁenqw)lé@gﬂﬁyf%&hﬂ_ 2 “\ég\)]?éx%@&gzoni trile;

4- benzyt oxy- 3-|
net hyl i m dazﬁPe"ZY'%V)‘:bH‘éﬁb ‘;7"\'3"9“3?‘?1"3’8?’&3 f‘ﬂTen@Z‘ vl )oxy] benzoni trile;

4- benzyl oxy- 3- [ ( 4mdthylietidaoiizesipltnoyy))-35- mﬂﬁdiydyﬂﬂnﬁmnﬁwﬁméamﬁ[b -
met hyl i rgsdazp{,ﬁﬂg’zvyé ?(ph.p&%%);ggms’ g_fyb QP%J)'Bdt':!Q 6yI ) oxy] benzonitril e;

4-benzyl oxy- 3 (3-(1-

met hyl i nmi dazol i n- ’@‘W’Wﬁéﬂ'@xﬂ)?b@°ﬁdtﬁ-ﬁ F'ﬂ!ﬂ‘?ﬁ?&‘?’f‘ﬁrwp’zﬂ%"}%(@y]‘benzom trile;

15 = 4- benqumm:&-:{ ({4 {-dshextybarsyrarhRamingbar BonylethpapteBtimoxy) - 6- ( 3- ( 1-

met hyl i m dazolin | penzonitrile;

4-benzyl oxy- 3- n%YHZB('W ggg}é@%@%ﬁgﬂ% é L’H%@yﬁh;oﬂozﬂwn%%y%B (1 -

net hyl i ni daZbPingvioy- “b‘ﬁkﬁnga’B”!?' a"’P'PEl’Hl‘RSWP‘Y’ “B-3= y1 ) oxy] benzoni trile;

4- benzyl3oxy- 3- [ ( 4ndtfiviieidacolinambempky):B, Siyileaagyeitih ghpxibgnderitlite;
4-benzyloxy-3-[{4-(1-ethoxycarbonyl-3-aminocarbonyipropoxy}-6-{3-(1-

methylimidazolin-2-yl)phenoxy}-3,5-difluoropyridin-2-yl)oxylbenzonitrite;
4-benzyloxy-3-[{4-{ t-ethoxycarbonyl-2-imidazol-4-ylethoxy)-6-{3-{1-
methylimidazolin-2-yl)phenoxy}-3,5-difluoropyridin-2-yhoxylbenzonitrile;
35 4-benzyloxy-3-{4-{ 1-ethoxycarbony!-2-phenyimethylethoxy}-6-(3-(1-
methylimidazol-2-yl)phenoxy}-3,5-difluoropyridin-2-ylloxylbenzonitrile;
4-benzyloxy-3-{(4-(1-ethoxycarbonyl-2-indol-3-ylethoxy}-6-(3-(1-
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met hyl i mi dazdl - 2-yl ) phenoxy) - 3, 5-di fl uor opyri di n-2-yl ) oxy] benzonitril e;
4- benzyl oxy- 3-[ (4- (1- et hoxycar bonyl - 2- hydr oxypr opoxy) - 6- ( 3- ( 1-

met hyl i m dazol i n-2-yl ) phenoxy) - 3, 5-di fl uor opyri di n- 2-yl ) oxy] benzonitril e;
4- benzyl oxywio df#bod7l- et hoxycar bonyl - 2- car boxyet hoxy) - 6- ( 3- ( erpoy,

nmet hyl i m dazol - 2-yl ) phenoxy) - 3, 5-di f| uor egsyri di n- 2-yl )oxy] benzom t rlfe
4-benzyl oxy- 3-[ (4- (1- et hoxycar bonyl - 2- car boxyet hoxy) - 6- ( 3- ( 1-

net hyl i m dazol - 2-yl ) phenoxy) - 3, 5- di f | uor opyri di n- 2- oxy] benzonitrile;
4- benzyl oxy- 3- [ methy mma%%w{mwwﬁﬁ ~duRraPistt Mféewem -6-(3-(1 -
TTELhW I Im dmh??oxyls)mhﬁmw»c&Miﬁwmrnewaxydsm-a‘yl )oxy] benzonitril e;
4-benzyl oxy-3-[4 0 R 1- .30

met hyl i m dazol i ih g“""f' daﬁﬂﬁ?ﬁ@\%@g@) ‘fﬁ‘gp‘%}ﬁm{ %ﬁ%‘% be?’)(’g'%"'{ l?'e‘?lzonl trile;
4- benzyl ox e t&h?ﬂﬂmﬁdﬂ@t%WwaWrﬁrsuasﬂﬁ!ﬁPmaﬁﬁﬁ)Hyl pr opoxy) - 6- ( 3- (1-

met hyl i gi dazol i mrethylihiapideR29Nphenskyps Bt difludappriin-2-diloxyReddopitite/] benzonitril e;
4-benzyl oxy- 3-[ (4- (1- et hoxycar bonyl - 2-i m dazol - 4-yl et hoxy) - 6- (3- (1-

met hyl i m dazol i n- 2-yl ) phenoxy) -3, 5-di fl uoro i di n-2-yl)oxy] benzonitrile;
35 4- benzyl oxy- 3-[ (4- (1-et hoxycar BBFMMZ[%h@nyI met hyl-et hoxy) - 6- ( 3- ( 1-
met hyl i m dazol - 2-yl ) phenoxy) - 3, 5- dbmpstna®entbintlila Ny - Y| ) oxy] benzonitril e;

%bgglzglgg)eg 3-1 &\4 ( 173 tagglxgocnag b%\yy 5 hvdrkpygp met%vl\vlel:lgergtgqa%b 265 mrgg]) in dry DMF

PCT/ | B97/ 00Z0®L) was added pentafiuoropyridine {0.31 mi., 0.47 g, 2.8 mmol} and cesium carbonate- 38-

ZEE) hyl iulin' d@ﬂglg, 3£Yﬁ?&h?mimﬁnﬁnﬂ?uﬁé WaS Keaied it6l48°C and Siersd hOBBZ@Mbératutetor
-benzyl oxy-3- -(1-e n X

et byt 1y o103ty i softe Y 180 R e E OGP BE b Kden” 756 iioons toyer was.

and Aenpegtod/ dnghextractsq W“b En@t‘ﬂ (599(!%& qf@ﬂyf acetagay afeciombined orggiic extiapts( 1 -

3) were washed wnh water {100 mL} then brine (100 mL), dned over MgSQ,, filtered, and

met hyl i m dazol y di n- 2-yl ) oxy benzonitril e.
PREPARATI OQp%centratXJ )n vacuo é» a)fford 63 89 M %mof Conpounds of

f or mul a5 ( Np-{1 -ethoxycarbonyl-a-mﬂhylbutyﬂp@;y-g,%E)B-@Qt[aﬂuprgfyngmhy# a clear, yellow liquid: NMR

2- hydr oxy- km;ﬂwtv:ﬂlwrm 1 fh, 20 20 (%, B, 1180h) 1] N.3dMY 3P0 (m, 6) pprh25 NL) Was
added pent af | uo&opyr and cesium car bonat e

TR 2 83 adaey T tfhorkfng Rl R rdaaB°, 0051 VT S20
stirred at %(hmhwmmﬂta:meh‘ﬂmﬂoxv-z 3.9.8-tetepfluoropyridine;pour ed i nt.o 100 L of

wat er and 1(9.etHe ar&hh;d-maaﬂmbﬁmlhe.@@mmrépwaﬁe ;Was separat ed

and extracte cet at The conbi ned organic
extrac é *‘q*\t,gﬁéY?a%Q%‘%eﬂe\aﬁg'ﬁ%vﬁy & %E%Tf’ﬂ 3’°‘fyﬂgr'1'°'br| ne (100 nl), dried
over MySO4 4 iekhogyaachonyrRimercaptoethyhmee?85:8-tettaflugropgriding: t 0 afford 0.87 g (99%
yi el d) of JI-EH-ethoxycarbonyl-s meth thioptopyl)oxy-z 3,5,6-tetrafluoropyridine;

o R i R 5 it 2 oY 0 S 2 3
1), 1.8 (m4 (1)etho;y®rb(qnyl 23ydroxypropyboxy; 2. Sﬁﬁﬂetraﬂuoropyndme. B. In a -
si m | aps MBI Lethdkiiardonlil ey GAVTORYLD 3B, SictraflRFdhyridine; |
4-{1 -ethox).'carbonyl-z-aminocarbonylethyl)oxy-2,3,5,6-tetraﬂuoropyridine;
4-(1-ethoxycarbonyl-3-carboxypropylloxy-2,3,5,6-tetrafluoropyridine;
4-{1-ethoxycarbonyl-3-aminocarbonyipropylioxy-2,3,5,6-tetrafluoropyridine;
4-{1-aethoxycarbonyl-2-imidazol-4-ylethylloxy-2,3,5,6-tetrafluoropyridine;
30  4-[1-ethoxycarbonyl-2-phenyimethylethyl)oxy-2,3,5,6-tetrafluoropyridine;
4-{1-ethoxycarbonyl-2-indol-3-ylethyloxy-2,3,5,6-tetrafluoropyridine;
4-( 1-ethoxycarbohvl—4—guanidinobutyl)oxy-2.3,5,6-tetraﬂuoropyridine: and
4-{1-ethoxycarbonyi-4-aminobutylloxy-2,3,5,6-tetrafluoropyridine.



et hoxycar bonyl - 3- net hyl but yl ) oxy-2, 3,5, 6-tetrafl uoropyridi ne;

et hoxycar bonyl - 2- nut hyl propyl ) oxy-2, 3 6-tetrafl uoropyridine; 20

- et hoxycar bonyl - 2- met hyl but yl ) oxy- 2, 3, 5, 6-tetrafl uoropyri di ne;

- et hoxycar bonyl - 2- mer capt oet hyl ) oxy- 2, 3,5, 6-tetraf | uoropyri di ne;

et hoxycaveamMWes8- net hyl t hi opr opyl ) oxy- 2, 3, 5, 6-t et r af | uOrPEIVIBIAI008S;
et hoxycar bonyl - 2- hydr oxyet hyl ) oxy- 2, 3;%3; 6-t et raf | uor opyri di ne;

et hoxycar bonyl - 2- hydr oxypropyl ) oxy-2, 3,5, 6-tetrafl uoropyridi ne; 25
et hoxycar bonyl - 2- car boxyet hyl )oxy %&&T@%;t rafl uoropyri di ne;

et hoxycar bonyl - 2- am nocar bonyl et hyl") OXy- 5, 6-tetrafl uoropyridine;
et hoxycar bonyl - 3- car boxypr opy!| ?Wﬂd@f5°'6\ulae‘ﬂ af | uor opyri di ne;

et hoxycar bony| - 3- mga.@t&hmaweﬁimyis)[mm&z&: Butéxykcarbérgl-1 uor opyr i di ne;
et hoxycg )9 Qernmt xvca 9% a?rllno)pe\élyﬁgrnxno)) 6 @[(1 gne"t%h\i%irr@ dazgltf ﬁ;plnlajn%;c\? pyridine;

1- et hdky c:btstfiupropgrigim@rr)oxyienzanistilp (B00mg.-0274meof in 28 mhof GHsGipwes added;
% et hoxycgs hw ITFR iThél msmangfin&&dw a8 ¥iitred, aeaﬁb.smtt%aasthmsms m'bd'bmen all

et hoxycar honyl - u.anl di ng J)oxy-2.3 5. 6- i ne; and
1- et hoxyc P @ Jf’mﬂv AF KO yP 'dz' wé égsé"vf %E’fe'f’ ro%yr’?’ q
WO 97/ 29067 methanol/water and K,CO,5 was added until pH 11 was reachad (1.05¢g, 7.4 mmoll followed by

PCT/ 1 B97/ Oooﬂﬁidmyl sulfonic acid {275 mg, 2.22 mmol}. After 30 minutes, an alnquot was withdrawn 384

]ICD SFESFQT{%\I Znalyzed by HPLC on %\618 %angxs%\umnlvgw %)fsoss acetonitrile ur:TRater gradleIlt with

4- benzyl oxy-8-1 [%( tifladyogcetic esid twpmmmn had occurred. The reaction mixture was
5-(N-ter t bumymmﬂ%@w %ﬂﬁa&w Sodhi éhli TR resutting aaséd&x k&w«vnme@wké ph

Tno5b mor vBersenl Fspmbied ool fbegs Ve ueipan S e iR e eug s

stirred at asdhiremof eliterand gonsentratest 101809 rhayoff sbengyiexy-3al(4-(N-(carboxw ol at i | es
renoved ig vaguaﬁa.men&#-smﬂuﬁs VA Rkt thid&61-2-MipRendxl-3%-difluoro nJMIyur e of
met hanol / wat er ., and \Nﬁ.\? added until pH 11 was reached 05 g, 7.4
mml ), foll OWH’W“'" Sass ‘dinyl sulfonic acid 1275 ng, 2.22 mmol). After
30 minutes, an alB.quotinwmsimilai mhohep\the following compound wasohatiey HPLC on a C18

Dynamax col umerwyrohy 8%4&Weaa§o§;s uaﬁaa.hﬁpanmmmt gr adient with 0.1%
trifluoroacetic

to sho react urre The reaction
m xture was g&%ﬁc’@ﬁ[“f"ﬂ?’@ﬁ" \‘/‘é{‘gﬁﬂwiyc? # g'ﬂm ﬂié' S S‘?ﬂ"z%ﬂ'fﬂ %t he
resul ti P agueousCsol upiagimiexnpanet.abie folewipg compound wmdﬁeacet onitrile. The

combi ned or gaaa&ysw-émtcmyemmv-s\@uhmh&den@na.ﬁ.h&)t ered through a
colum of celite él 1con ntrat
£ E%\L

4-ben zyI oxy- 3-[ ( (re%{ )Wgazoﬁqszvl?phenoxv% 9&uoropvndin-2-y|)oxy]benzommle

5-guani di nopentyl ) -am no) - 6-(3-(1-nethyl)im dazol '2-yl ) phenoxy- 3, 5-di fl uoro
pyridin-2-yl)- oxy] benzonitrile ampgg B. In a
simlar manner, the follow ng corrpo nd wa

4-benzyl oxy- 3- [(4 (N- (car boxy- 5- gua ?ﬂsﬁgﬁ’{'yi")‘é'm no) -

6- ( 3- (1-3%t hyl )i nhdazoA sﬂuﬁnwmmwaiﬂNdeMlmpmoxMoww ) oxy] benzoni
t ridl e. 20  1-methylethyhminol-8-B-(3-nfethfilinfdazBiR N @lphedoR:3fodifRvdpPuic8ypound i s

ma -]

4- benzy! oxy-SYPERPRIRQR-AY £- 1*f LPe0dR Joss i gr.2hanal 48 sak tx7F £l 1g)78°C and HClHg)

was bubbled through the mixture for 15 minutes. The resultant mixture was stirred at ambient
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temperature for 20 hours, then concentrated in vacuo without heating to afford a white foam.

30 This foam was dissolved in absolute sthanol {40 mL} and heated to reflux as NH3{g) was gently
bubbled through the mixture. After 2 hours the mixture was cooled to ambient temperature and
concentrated in vacuo. Purification by HPLC on a C18 Dynamax column with 20-80%
acetonitrile in water gradient with 0.1% trifluoroacetic acid afforded
4-hydroxy-3-[{4-{N-meathyl-N-({1-ethoxycarbonyl- 1-methylethyl)amino)-6-(3-( 1-methyi-

35 imidazolin-2-yl}phenoxy}-3, 5-difluoropyridin- 2-yl)oxy]benzamidine, trifluoroacetic acid salt as a
white solid: NMR (DMSO-dg) 10.2 {brs, 1), 8.0 (brs, 2, 8.7 (br s, 2}, 7.3-7.6 {m, 6), 7.0 {d, 2),



6- ( 3- (1 met hyI )i mdazol i n-2-yl)phenoxy-3, 5-difl uoropyridin-2-yl)oxyl benzoni
trile. EXAMPLE 1
Compounds of fornula (la) 25 A A sol ution of

4-benzyl oxy-3-[ (4- (N-net hyl - N- (1- et hoxycar bonyl -

1-net hyl eth )-6-(3-(1-nethyl)imdazolin-2-yl)phenoxy or opyr
i din-2-yl)- Wo FHiva) oxy] benzonitrile 10.98 4. 1.46 mol) in a&hd’@”@hanol

(40 nmL was cooled to -78[err] C and HO (g) was bubbl ed t hrough the
m xture for 15 mnutes. The resultant mxture Wwas stirred at anbi ent
t enper at ur 8.9-6.2 (POGh B &, 3% RéniscIHnd SrisrAt &4 . ¥ verouo Wi t hout heating to
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af f or ded oXY-.3z net y - et hoxycar bonyl -
- et hyl et hyl)amzh(?;lsé"% scm. (%, 1414m. 4Y ppm;

i m dazol i nmydommdX-y)h08v®=h¢nfl+3dmtbﬂymw)-ﬁ-(34ytn)!mxwmmmam di ne, : _
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met I m dazol i n- X henox I n-2 leenzam di ne;
NVR ( DVBO- d6) methy mldazolm-z-y 320 pssdnﬂuf)'op gdlwztygpx enzag)l % g (br s, 2),
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met hyl 281 dazol i methylirhijadotini2y)phedoxy)-3i6Hditiorapgtidin-diyiiexddbehiamidihdyenzam di ne;
4- hydr oxy- 3= fiif- Blmfgmﬁ 'eahh,(éﬂ,%h\g%yﬁmhomxﬁa garyhy LrFm;%k Shing - 6-(3-1 -
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4- hydr oxy- 3- [ ( 4 {;thizglm- ymm} 3 uo:ogvndln-z ) oxylbehzamidine;
- met hyl et h}I—l‘);&tdtﬁ@)lmaﬂ(l&a(nbocarbonylbuty!)-lv—l 1-ethoxycarbonyl-1-methylsthylamino)-

8-{3-{t-methylimidazolin-2-yl}phenoxy}-3,5-difluoro pyridin-2-yl)oxy]benzamid§ne:
30  4-hydroxy-3-[(4-{N-{4-aminobutyl)-N-(1-ethoxycarbonyl- 1 -methylethyl}amino)-8-(3-{1-
methylimidazolin-2-yl)phenoxy)-3,5-difluoropyridin-2-yl)oxy}benzamidine;
4-hydroxy-3-{(4-{N-propyl-N-( 1-ethoxycarbonyi-3-methylbutyl)amino}-6-{3-(1-
methylimidazolin-Z-—yl)phenoxy)-é.5-diﬂuoropyridin-z-ynoxylbenzamidine;
4-hydroxy-3-[{4-{N-methyl-N-(1-ethoxycarbonyl-2-methylpropyllamino}-6-{3-(1-
35 methylimidazolin-2-yl)phenoxy)-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{(4-{N-methyl-N-{1-ethoxycarbonyl-2-methylbutyi) amino)-8-{3-{1-
methylimidazolin-2-yl}phenoxy)-3,5-difluoropyridin-2-yl)oxy]benzamidine;



met hyl i m dazol i n-2-yl ) phenoxy) -3, 5-di fl uor opyri di n- 2-yl ) oxy] benzam di ne;
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met hyl.i m dazol i n- 2-yl ) phenoxy) - 3, 5-di f | uor opyri di n- 2-yl ) oxy] benzami di ne; :
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g ?ydr oxy- 3- [ (4- ( Metifiridazokn-£-Inphbiuaoslys, 8idaoppyridiniBiiox) bérizamimpy | ) am no) - 6- (
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net hyl i m dazol i n- Retwlimineeain3-yllrbenpxyl-3.5-difiuersowidir Jvipxylpergamifienz ani di ne;
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y r y oxyoar, et hoxy met hy azol i n-
2-yl) p noxy) 33§1"6fﬁ‘f‘1'?f’(¥}lgﬂfry?’8¥vﬂb°fz m%§'8gx/y] benzani di ne;
4- hydr oxy - 3-Hyfebxy-8-1t&-1 coptyaxeraponyit 3-rhethylithiopropoxy)- 6-(3-(1-methyhmldazolln-z-yl)phenoxyl
- met hyl et hoxy) - és(anéoloma.mwwmiam 5

2-yl) phen()é:,.ive Lf”‘( iﬂg,h g% FE % xlm@%dypgn:?ﬁ-metinﬂlmndazol-z-yl)phenoxv)-

4- hydr oxy-
- met hyl et hoxy) - @Q—Gﬂvéﬂomﬂlhﬁl-wmmmm@nyl ) phenoxy) -
3, 5-di b uomufdx%Qtﬁn%tﬂ&MMQ@mﬂxvﬁopoxw -6-(3-(1-methylimidazolin-2-yliphenoxy)-

4- hyd 3-1 (4 b hvl but 6- (3- (1-nethyl i m dazol - 2-
y|>¥)héﬁ§¥y> il PR L BRRIRBINY, i . 5 y1) O] benzam di ne: 10

4- hydr oxy- 3-Hy@ebxy-8- lent-th@xwmmwrz-@rmnmmmwywmwam2fvapt|rpynpm dazolin
- 2-yl ) phenoxy) - a,8- dmuoropyridm-z-yi)%xﬁbddzirﬁiuﬁé Opyrl di n- 2-yl ) oxy] benzami di ne;
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hydr 8&y- 3- [(43(&dt§@dnwdta12wny\nbwmmoapt oet hoxy) - 6- (3- (1-met hyl i mi dazol |

2-yl) phemm)axy-h (N u-ezhoxycamon&,ﬁaﬂhaéamaﬂamyﬁam-a qwéxmm;b&&% héHoRf
hydr oxy- 3- [ (4-( L4 t hox %_rzb ¥y]b %}‘a‘t h¥l t hi opropoxyl - 6- (3- (1- net hyI i m daz
n- 2-yl ) phenoBys ditucropyridin-2- FP%) uor opyri di n- 2-yl ) oxy] benzani di ne:

[i
hydr oxy- #ﬁﬂm%i%ﬁﬁmmvh@cﬂwbmmwwl Bethgimidazetint2wlpheriodwz ol - 2-
h

4-
n-
4-
(0]
4-
yl ) phenoxy) - as-a.ﬂuompym.naﬁnmm%@wldln 2-yl) oxy] benzan di ne; 20
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1)
:2}13{ hen ng%oxg-%s-[% n-et o?c%a%)orr]r l-3-amin arb%%(ry gropcg(yf%[) -(§ n(ethy%m: azcl:hhyl i m dazol i

2-yliphenoxy)-3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-{{4-{1-ethoxycarbonyl-2-imidazol-4-ylethoxy}-6-{3-{ 1 -methylimidazolin-2-yl}phenoxy)-
3,5-difluoropyridin-2-yloxylbenzamidine; '
4-hydroxy-3-[{4-{1-ethoxycarbonyl-2-phenyimathyiethoxy)}-6-(3-(1-methylimidazol-2-yi)phenoxyi-
35 3,5—diﬂuoropyridin-2-yl)oxv]benzamkdine:
4-hydroxy-3-{{4-{ 1-ethoxycarbonyl-2-indol-3-ylethoxy)-6-{3-(1 -methvlimidazol~2-vl)phenoxy)-
3,5-difluoropyridin-2-yljoxylbanzamidine;



3. 5-di fluoropyridin-2-yl)oxy] benzam di ne;
4- hydroxy- 3-[ (4- (1- et hoxycar bonyl - 2- car boxyet hoxy) - 6- (3- (1- net hyl i m dazol -2

-yl ) phenoxy) - 3, 5-di fl uoropyridin-2-yl)oxy] benzam di ne;
4- hydr oxy- 3-[ (4- ( 1- et hoxycar bonyl - 2- car boxyet hoxy) - 6- (3- (1- met hyl i m dazol - 2
-yl ) phenoxy) WQ$7/29067 3, 5-di fl uoropyri di n-2-yl) oxy] benZamiesmspes

4- hydr oxy- 3-[ (4- (1- et hoxycar bonyl - 2 am noc’d’tabonyl et hoxy) - 6- (3-(1-net hyli md
azol - 2-yl ) phenoxy) - :

5-di fl uoropy, l(&) {Lf %{Jﬁhoét){l bon@rfvl-g-gﬂgm inobu oxv)-6-(3-¢1 meéhyz xgrd(azolm-z-yl)phenoxy

4 hydroxy 3- oxycar car oxy opoxy) t'hyl' 1 m dazol
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4- hydr oxy- 3-[ (4- (&s%kl'{}%Xﬁ%hPQ{?«Ynyfée%ﬁuﬂ&af bonyl propoxy)-6-(3-1-nmethylimd .

azol in-

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

4- hydr ox¥ 3-[ (4- (1- et hoxycar bonyl - 2-i m e&xampLE2y| et hoxy)-6-(3-(1-nethylimd
azolin-2-yl)phenoxy) -

3, 6- dlfluoropyrldln 2- I)oxy]benz
4- hydr oxy- 3- [ (4- (A- et h% t5th Aypvdrpxysfritds st Vel -REDRYYCABORVE. ( 1- et hylinmi da
zol - 2-yl )phenmyswu@ﬁammo)-e (3-(1-metr&nﬁaiahzblimmvlmymdxwar&aﬂq&rewwishemz am di ne;
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4 hydr oxy- 3- t hox r 1. di.n th_yI i m dazol
2-yl) phen%("%f giadlent Wit 8! M%@"?a%%?lqﬁ'gr OQR:% 3%’ XY ?‘4%7 mﬁ'ﬁ’z am di ne;
and N~(1-cerboxy 1-methylethyl)ammo)-6-(3—( 1—methyl-:m dezclm-z-yllphenoxy) -3,5-difluoropyridin-

4- hydr oxy- 3-1-fifbx{Iberdahifinier Rinb6roydetié agd aali, s B awice GynA) NFR((BMED-dgethY 1ont dago!
;32' Y1) PRgNOXY) 5.0 tbr 5, 2), 8.8 (br s, 257376 U8 FRVla! &) &%&‘@’H%@H’cﬁ'aﬁ.s (s,

Conpounds of3} bl‘dﬁl?dp(’mb) A. A sol ution of
4- hydr oxy- 3- [ (4- (B metily simHed rharier) @b/ folldving ¥dmpounds were inade:
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mol) in 12 nL ofpvad'NZafaa’edwmmmd%M&(PMS%-Fe)r%tPf 8¢ 2688dprrs, @ f7o?-7 ‘muﬁ .
It was tdeen cool edotd) 1R802 @ht 1) BOPET &h4L2.9ds,| 311 B£E-210 trk) 3NCRO @) 131,10.9%(s, 3)

and trifl uoroacetlg’ acid and purified by HPLC on a C18 Dynamax columm with
20- 80% acet oni t rifre in water gradient with 0.1 %¢trifluoroacetic acid

to afford 4-SiwgranyR-it-{\-emethr-Nridrepsraxyethyllamingl-B-43-fipeshlipidazolin-

- get hyl et hyl ) am m»urpﬁer(oay)(:ﬂ,5Jamu&ysbvrldm-ﬂamlnbanz3m§ain)ephnalenke@sﬁtojz rgonppyr
i di n- Nep LT r S

Sol 1 NWR (%@98%%%%% 3y 737 pf B G20 fled, by e of S
2), 7.328.6 (m 0 is73b 2%ls. M'wda&(mmz) 3.9 (m 2), 3.0 (s, 3), 2.9 (s,
3), 1.4 (s, 3) p@mN In asimilar manner, fthe followiflg Gorfpolihdsadre MBdwaer , the fol | ow ng

Zomg‘rjggj ‘é"%@f%e‘s e {bethyiti 3 cafbony, L memyetyDmngHS- 0L L o015yl )
enoxy) 3, 5 di fl ud!qubyllmldazolm—2-yl}phenoxy)-3 5-difluoropyridin-2-ylloxylbenzamidine; :
" 4-hydroxy-3-[{4-(N-propyl-N-({1-carboxy-1-methylethyl)amiro)-6-(3-{1-
30 methylimidazolin-2-yl)phenoxy}-3,5-difluoropyridin-2-yl)oxy)benzamidine;
4-hydroxy-3-[(4-{A-butyl-N-{ 1-carboxy-1-methylethyl)amino}-6-(3-{1-
methylimidazolin-2-yl)phenoxy)-3, 5-difluoropyridin-2-yl}oxylbenzamidine;
4-hydroxy-3-[{4-{N-phenyl-N-{1-carboxy-1-methylethyllamino)-6-{3-{1-

énpounds of formula {Ib)

methytimidazolin-2-yl)phenoxy}-3, 5-difluoropyridin-2-yi)oxy)benzamidine;
35  4-hydroxy-3-[{4-{N-benzyl-N-{1-carboxy-1-methylethyl)amino)-6-{3-{1-
methylimidazolin-2-yl)phenoxy)-3,5-difluoropyridin-2-ylloxylbenzamidine;



pyridi n-2-yl)oxy)benzam di ne; NVR (DMSO-d6) 9.0 (br s, 2), 8.8 (br s, 2),
7.3-7. 6‘(m 6), 20 7.0 (d, 1), 5.2 (m 1), 3.9-4.1 (m 4), 2.9
(s,3)1720(m3)10(s 3), 0.95 (s, 3)

4- hydroxy- 3-[ (4- (N-net hyl - N- (1- car boxyet hyl ) anmi no) - 6- ( 3- (1- mathyllmdazolln

wo 9749%08% ) phenoxy) - 3, 5-di f I uor opyri di n- 2- yI)oxy] ; NVR
(DIVISOd6) 10.2 (br s, 1), 9-4@- (br s, 8.8 (br s,
7376(m6)70(d 2)43(q 2)41(m2)39(m2) 25
3.0 (s, 3), 9 (s, 1.4 (d In a simlar

C.
manner, t he*f‘!ﬂ'?’t)\ﬁ H@j’"&mw %W’e”‘ﬁ‘a‘iféb“\“ 1-methylethyllamino}-6-(3-(1-
4- hydr oxy- 3- [ ( 4- fdthginiidzoliN-2-yilpherioR@a; 5-bifluai@pyrigined-Jiyoky 186hzaaidmd; ( 3- ( 1-

net hyl i m da zam di ne;

4- hydr oxy- 341 ‘ﬁ%’ﬁ'ﬁ A “f"""@%"’%“f’%ﬂk' PR ChBdehl g 8937 101 (1 1% o
met hyl i m dazol i nt ZU%F'I'Y)" V—”B“‘%S'“EM’ﬁ FUB‘F"GHSW'GP‘H VZ"’W"}W‘W'Q‘EM am di ne;

4- []Kdlr owd& b\lf#m(yf-\t hth4-%.ﬁa,umrmﬂx¢ar&7xmtdsmm&mhmmam-(ml1= 6b( 3-(1- g

me i m dazol i n: enzani di ne;
4- hydr oxy- 3- ﬁ'gﬁ'&qﬁ“%%"%w@ox OB Hﬂrﬁaﬁ%’ﬁ e (37 (1

met hyl i m da¥ W?P‘YZB 1)’\6%&\6369‘)1-63*05%31"1%!&“&6%#% {3A1y| ) oxy] benzami di ne;
35 4- hydr oxy- 3- [foéthpithiddastiayd-yiidhénbxpeg, BaMiordpyiiainaikénzahiding) - 6- ( 3- ( 1-

et hyl 1 4 BAb - i A RIBIRREN-cafooky S-hleHAh 8RN bkl fo- L ) OxY! benzami di ne;

PCT/ | BOW 00098 methylimidazolin-2-yl)phenoxy)-3, 5-difluoropyridin-2-yl)oxylbenzamidine; -44-

?lhydr gxy 341 M&?:(gbt-((&w%hvww-mdx» -2Mnethylbutyllamino}-6-(3-{1-

car oxy nme e

met hyl i ni dazol i n- : %’ﬁ%‘ﬁ'@x‘g/{f)’}’?@’g‘(’% iﬂu?’(‘)’%‘ﬁ?'rd e ioxvibenzamidiogi 2 ani di ne;
4- hydr oxy- 3%-pydroxmd: Mu&mmu&twamwmwnwm@xwr

- met hyl et hyl') ani fighyinide3olin-2-ytiphenoxy)-3,5-difluoropyridin-2-ylloxylbenzamidine:

(1-met hyg T 1] Q3% 0l i inL b BER T Qakosy 3-rHschyithR SR a6 75.1.) OxV] benzar di ne;

4 hydr oxy- 3- [ ( 4-fetbylaniderslinodiphencxn:3,5-difluerBemiginR-yierriengamigingani no) - 6- (3-(1
vl q 4-h\|ydroxy-3-[(J4-(N—methyl-N (3~ carboxy-z-hydroxyethyl)ammo) -6~(3-{1- b di

nme i m dazolin: enzam di ne;

4 hyér oxy-3:1(4-T DR bhstony S Rk R Posipbenklidne 37 (1 |

met hyl i m dafr 4"%’0/23 U4-1rmethyixy-| L-cprispai2thydoxnsgnyil erinot - ‘}H)'oxyl benzami di ne;

4- %dlr moyd3 [ (4- rﬁ&inﬂm&mm&mnmhmssdausms»hwnmmawﬁ»ad)am?\gfé (3- (é 10

nme im - 2 - OX enzam di ne;

4 hyr oxy- OB R Sl %%%RW’%@"@ o6 (- (1 -

met hyl i m dazol i ﬂnﬁh\;lw%@ﬁc%t\;”}’hg‘%‘ﬂcﬁ 'F‘lﬂB?’BW‘Fﬂ“cﬁﬂ mIW'FHR'ﬂ‘Benzam di ne;

4- hydr oxy - 34-hydhoxyPS-[IBLARethiN-1(- iL-r-eawd&myca&ommmmtdam)am no)-6-(3-(1 -

met hyl i m dazol | n- ﬁ‘ﬁﬁ‘ﬁ’qﬁg%%‘ h§m§ d:ig-d rgf%d‘ d)h‘f °%F] Milngenzam di ne; 15

4- hydr oxy- Carb am no) - 6- (3-(1-
ot hyl i da‘t vdrnxvza w-mbmemwyt-grwxmzfqnumce'pmlmwmmy 3/ t benzamni di ne;

4- thlr pxyd3 [ (4- .(.&mm&wmr}¢|$hmhmsfsuaumwrﬁmw%x¢1mmhg6 (3-( é-
ot oy SRR RBSIR L el lSiBusl Bt fa oL penzen e
methyhmldazolm -2-yl)phenoxy)-3, dlfluoropyndm- -ylloxylbenzamidine;
4-hvdroxy -3-[{4-(NV-methyl-N-( 1-carboxy-3-aminocarbonylpropyllamino)-6-(3-{1-
30 methylimidazolin-2-yl}phenoxy)-3,5-diflucropyridin- 2-yl)oxylbenzamndme
4-hydroxy-3-[{4-{N-mathyl-N-{ 1 -carboxy- 2-imidazol-4-ylethyl)amino}-6-{3-(1-
methylimidazolin- 2-yl)phenoxy}-3, 5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-(N-methyl-N-(1-carboxy-2-phenyimethylethyllamino}-6-(3-(1-
methylimidazolin-2-yl)phenoxy)-3,5-difluoropyridin-2-yl)oxylbenzamidine;
35  4-hydroxy-3-1{4-(N-methyl-N-{1-carboxy-2-indol-3-ylethyl)amino)-6-{3-{1-
methylimidazolin-2-yl}phenoxy)-3, 5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-{N-methy!-N-( 1-carboxy-4-guanidinobutyl}amino)-6-{3-{1-



20

met hyli m dazol i n- 2-yl ) phenoxy) - 3, 5-di fl uor opyri di n- 2-yl ) oxy] benzam di ne;

4- hydr oxy- 3-[ (4- (N-net hyl - N- (1- car boxy- 2- car boxyet hyl ) am no) - 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- hydr oxy- 3- WOSZ%eeTet hyl - N- ( 1- car boxy- 2- car boxyet hyl ) am no)eCEABSH0098

met hyl i m dazol i n-2-yl ) phenoxyl -3, 5-di f |l uor’ﬁpyri di n- 2-yl ) oxy] benzam di ne; 25
4-hydroxy- 3-[ (4- (N-net hyl - N- (1- car boxy- 2- am nocar bonyl et hyl ) am no) - 6- (3- ( 1-
met hyl i m dazol i n- Jaf hid enzam di ne,

4- hydr oxy- 3- 2% ~( ‘%L‘)'ﬁﬂ m)w"iﬁ’-"g’é‘g 3o%<&m°p‘f:b§r ngb%%%ﬂg)@ﬁér# ho) - 6- (3-( 1-
met hyl i m daZbmdrRxy-3,44- H%’@Pfﬂ‘k’% -(1.pathoyy-fo WWY’I‘"&‘%‘Q’GJ ‘ybxy] benzani di ne;

4- hydr oxy- 3- [ (4- (rhéthpimidabolitd2(yliahenoxy)-3,5-difluorapyridin-2-ylloxylbenzamidine;

- car boxy- 3- g I

met hyl i )r/n dazol 1 N &gﬂ? M ‘BF'BWHl@mg&?ofﬁuéoéc}gﬁfhﬁwim %p)?;?%x«!nzam di ne;

4- hydr ox$- 3- [ (4- (- ﬁ@vﬁywr'mn(i)lw)ea\flwvmz'"?m dazol - 4-yl et hyl ) ami no) - 6- (3- (1-
met hyl i m dazehydfoxg-3/4-Plhaarboxy:) -mbtHylethdxy B (3cpynetiyiimidZzol2-yNphgadxg)az anmi di ne;

4- hydroxy-3-[ (4- (9§ Mgﬁd””’%ﬁ I,ggép%éﬁ.gmphenyl met hyl et hyI )yami no)-6-(3-(1 -

met hyl i m dazol i n-2 uor opyri di n- 2@? ) oxy] benzam di ne; 35
4- hydr oxy- 3-4udrqay: artnm( -meghylethoxy)-B (3 nsthylimigazel- 2ryiphadamrb) - 6- (3- (1-
met hyl i m dazolin Qs-yk:h&bwﬁamz)yl)Bxy]Eerdarﬂ:huueropyr| di n- 2-yl ) oxy] benzami di ne;

4- hydr 03§63 i—i(ydrtgxy hyéarbléliwf Jrn%%%)% &Lﬁ‘mewmgﬁtobﬁ%l?pWapo%) 6-(3-(1-

WD 97/ 2
PCT/ | BO7/ 00098  3.5-diftuoropyridin-2-yl}oxylbenzamidine; -45-

met hyl i mi dazohydroxg-3/4-phamoxy) -nidttiylethdxy I Bi3d Pyretibiifidazol-yiphyddxgn z ani di ne;
4- hydr oxy- 3-[ (4- (d%grn %ﬁ&vrﬂmﬁ-( 1‘V“§3§£’°§5¥r’4 9uan| di nobutyl ) am no) - 6- ( 3- ( 1-

met hyl i m dazol i n-2 uorO}I:) yridi n-2-yl ) oxy] benzam di ne;
4- hydr oxy- 3 ﬁlcygn{xy- - 1&@8&1-methylethoxv) 6-(3-{1-methylimidazolin-

éngt gy:c Ieashoxy) 6dz(arpﬁémﬁﬁtd'sthuﬂmrﬁbﬁah-ﬁwwky)mhmw 5 s [(4( 1
i f1 uor opyr.i dj X 0X

- car boxy- 1 -J? dﬁmﬁ Q{lﬁ*é %a%gﬂ'g'%%%tx ﬁ?q-(s-u kiE ethgﬁh BX;@ p%enoxy)

3, 5-di fl uoropyri cﬁYIIPEG'W‘?’ 'B%MP'&Tzrlé'm‘Vlbenzamﬁﬂ%ydroxy 3-[(4-(1

-carboxy- 1 @M&Ylﬁkhﬂﬂ)boﬁy-(Mt&lﬂﬂiﬁﬂ@ﬁﬂmﬂﬂi’/mﬂd&ow -Yphestayly ) -

3,5-difl
4. hydlrogogil[oz% 15;"[%‘?’%7?%]2%%@@ G }aﬁ (31 et byl i m da’zol 2-yl) phen
oxy) -hydroxy-3-[8t-§ -carberydmepiytoutexn: Tshylimideze AROXY)-
4- hg/droxy-S [ (4- (3]5-ainudropyyidin-2rmbkplbenizdniding; - 6- ( 3- ( 1- net hyI i m dazol - 2-yl) phen
oX r

4- Kydr oxy-3 4[?"1?“’((3{'3'@4 E\-:Qrb &V?rg)[%% p'ﬁ%%éé?%ﬁ@%é@ Y'{}\gd’a%ﬁ??\-

2-yl ) phenoxy) - 3, S‘IflS‘PT"PmSﬁ"b%J yiiaxylbanzamigingo x v ] benzani di ne; - . .

ydr OXY- 3-4-Kydirdx-3cIes- h(-hé;boiy 2Rty IbuRIxAcBB) 1 Srefhitirpidiazomi- D yhgheha@E 8,51 N-
phggoxy) 3, ?Tﬁj:bnfo %no ,’{g‘?’ﬁ’zﬁ ﬂn)epxy] benzamldl ne;

)

dr oxy- 3- [
hylimd gzlmdrozyﬂl}bﬁé}q@gwtmercaptoethoxv 6-(3 (1-methyltmldazolln-2-y|)phenoxyb—3 5-
|

f1 uor opyr i didiuropyrding-yiravibertamidine;
4-hydroxy-3-[(4-(1-carboxy-3-methylthiopropoxy}-6-{3-{1-methylimidazolin-2-yl)phenoxy}-3,5-

4-h
2-yl
4- hy
- et
3, 5di
diftuoropyridin-2-ylloxylbenzamidine;
30 4-hydroxy-3-[(4-{ 1 -carboxy-2-hydroxyethoxy)-6-{3-(1-methylimidazol-2-yl)phenoxy)}-3,5-
difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-1{4-{ 1 -carboxy-2-hydroxypropoxy)-6-{3- }-methylimidazolin-2-yl)phenoxy)}-3, 5-
_ difluoropyridin-2-ylloxy)benzamidine;
4-hydroxy-3-{{4-{1-carboxy-2-carboxysethoxy}-6-(3-(1-methylimidazol-2-yliphenoxy)-3,5-
35 difluoropyridin-2-ylloxylbenzamidine;

4-hydroxy-3-{{4-{1-carboxy-2-carboxyethoxy)-6-{3-{1-methylimidazol-2-yl)phenoxy)-3,5-
difluoropyridin-2-ylloxy]benzamidine;



20 :
4- hydr oxy- 3- f (4- (1- car boxy- 3- net hyl but oxy) - 6- (3- (1- et hyl i mi dazol - 2-yl ) phen

oxy) - 3, 5-di fl uoropyridin- 2-y|_) oxyl benzam di ne;

4- hydr oxy- 3-[ (4- (1- car boxy-2- met hyl pr opoxy) - 6- (3- (1- rrethylim'dazolin 2-yl)p
henoxy) - 3, Swo 97129067 di fl uoropyridin-2-yl)oxy] benzam

4- hydr oxy- 3-[ (4- (1- car boxy- 2- met hyl but oxy46-6- ( 3- (1- rrethyllmdazolln 5 yl ) ph
enoxy)-3,5- 25 = di fl uoropyridi n-2- yI )oxy] benzam di ne;.

4- hydr oxy- 3- [ (4- ( 1- car boxy- 2- mer capt oet hoxy) - § (1- et h\hll I m dazol i n- 2- yI)
phenoxy) 3 Adfydroxy-3-[(4-{1-carboxy-gamngea Rsy et grH:Go3yf TUW]"W&#? ZrviRheaoxy)-3,6-

4- hydr oxy- 3- [ (4 difikeropyridmva;yidxpbérzyinidineppr opoxy) - 6- (3- (1

- et hyl i m q Qllokg3%‘%’(22(09{3&%@&%&»0;)0&8 -6-(3-(1- nﬁthdlimldazo n—f-(/ljfgh(noxy)-:i,s-

di f l'uor opyri enzam r oxy-
1- car boxy- 2- hydFG‘RV@PHUM‘Y‘G"Y'S"’(’T“MS'thI i mi dazol 2-yl ) phenoxy) - 3, 5-
di f | uor ®py wirgtiexy:-3)(4) (0>cydbbey/az-amindeanisinylpropoxyl-6-(3-(1-methylimidazolin-2-yl)phenoxy)-3,6-

4- hydr oxy- 3- [(4d{ﬂ&°rgwr89’>_<¥y"%a+;ﬁ¥g;zg&émppoxy) 6- (3 (1 met hyl i m dazol i n-2-yl)

phenoxy) 3, 5- oropyridin- 2- ] benzam di ne;
4- hydr oxy- $Hyguexy- BL(4:4# tsenbgva2 e asi viehens -5 1{ @emf-mdazo'-n-zvnnhenoxv) -3.6-
- net hyl i ni dazol diauabbﬁdamw)wﬁmﬁam%e.

di f 1 uor opyf,i & . }

4- hydr oxy rf’t' Jé%‘?éég?gxw% gm"gi"{l%’g aﬁhox§56 E ‘e K e(jiy hm'dﬁ? ' F ypr'i"lf ’8I’ 3 25-'yl ) phe
noxy) - 305- "‘ﬂu°f°PY"d'"‘ ?'PMB?’BW\"F"GI n- 2-yl ) oxy] benzam di ne;

WO 97/ 2906 4-hydroxy-3-[(4- 1-carboxy-2-indol-3-ylethoxy}-6-{3-(1-methylimidazol-2-yl) phenoxy}-3,5-

PCT/ 1 B97/ 00098 - 46-

4- hydr oxy- 3- [ (450 YRR HOEERG ST bony! et hoxy) - 6- (3- (1
-met hylim mgqoxgsgqﬁtpmgw-ggpn@nobutoxw -8-(3-{1-methylimidazolin-2-yl}phenoxy}-3,5-
di fl uoropyri di nd.au&ba@mu,}iaﬁwm&mﬂam, and 4- hydroxy 3-1(4-(1

-carbo 32 I hen ) -3, 5-
it uo’#‘%pyr. A I e AN Ef-{'if%?aoxv%*

- car boxy- 3- am nd@&?"ﬂﬂﬁ'ﬂ"p?*‘dmly?"zw@@e( 1

-nmet hyl i m dazol i n-2-yl ) phenoxy) -3, 5- -

di f1 uoropyridin-2-yl) oxyl benzam di ne;  hydroxy-3-[(4-(1
- car boxy- 2-i m dazol - 4-yl et hoxy) - 6- ( 3-( ?‘Arret"ﬁ i m dazolin-2-yl)
di 1 uor opyri di n-2-yl ) oxy] benzam dFp@pounds of fotmula o)

4- hydr oxy- 3- [ (4A( 1- carsbmiyn of-pbeayibxesd-hy-lml lhernbitoaydatbopyi- Met hyl i m dazol - 2-y
) ECSP%‘%' B %1u%goxywbonyu.am.mﬂ,.f,&ms%ﬂ(b% Pioftiimlddzol RGNz di ne;

- car boxy- ZPFMISY' S=djfiuoropysigin-2 el pxylyenzanittin (390 eyl b mmpihin 15 mbas iy 1 mibgure .

di f | uor opy bf sthénolmethyRiy EREHE s Eotied to -10°C and HClig) was bubbled through the mixture

4- hydr oxy- carpox I-nobut | dazaol i n-2-vyl
) phenoxy) - go g% &&es rl‘pe r#ultan%%%?urg was turegw Ll?g 0 t%erg e ﬁrz}g/r n%‘{qumr‘l’és'%n By 15
4- hydr oxy- Sorfceatrgtad off elh wigtiles. i uwm'mmqsm m@ﬂe@u( igrwhite foam: Jebiegioam. yl)p
E?(R % {Esg Yvas dissoived in absolute 6thérlol ORI lahd icbolett 19 |- 6 CYdsNH)LIg) Wied igBfly bubbled

phenoxy) - 3, 5-

through the mixture for 16 minutes. The mixture was then heated to 85°C for 2 hours, then

cooled to ambient temperature and concentrated /7 vacuo. The resuiting residue was dissolved in

10 mL of 6 N agueous HCl and heated to 85°C for 4 hours. The mixture was cooled to ambient

temperature and purified by preparative-HPLC on a C18 Dynamax column with 20-B0%

30  acetonitrile in water gradient with 0.1% trifluoroacetic acid to afford
4-hydroxy-3-[{4-(N-{1-carboxy-E-aminopentyl}-amino}-6-{3-( 1-methyllimidazol-2-yl}phenoxy-
3,5-difluoropyridin-2-ylloxylbenzamidine; NMR {DMSO-dg) 8.9 (br 5, 2), 8.6 (br s, 2), 7.7-7.2 (m,
12), 6.8-7.7 {m, 9}, 6.5 (br s, 1), 4.4 (m, 1), 3.7 Is, 3), 2.8 (m, 2}, 1.9 {m, 2), 1.5 (m, 4} ppm.

B. In a similar manner, the foll.owing compound was made:
35  4-hydroxy-3-[{4-(N-(1-carboxy-5-guanidinopentyl}amino}-6-(3-{1-methyllimidazol-
2-yliphenoxy-3,5-difluoropyridin-2-ylioxylbenzamidine; NMR {(DMSO-dg) 8.9 (br s, 2), 8.6



Conmpounds of fornula (1c) A A sol ution of

4- benzyl oxy-3-1(4-(N-(1-tert-butoxycarbonyl- 20 .
5-(N-(tert-butoxycarbonyl)-am no) pent yI )am no) - 6- (3-(1-met hyl )i m dazol - 2-yl
) - phenoxy- 3, 5-di fl uoropyri di n-2-yl ) oxy] benzonitrile (890 ng, 1.1
mml) in 15 NO¥F299671: 1 m xture of et hanol / net hyl ene cRCUABYISOMES
cooled to -10[err]C and HO (g) was bubbl ed*4*hrough the nixture for 15
mnutes. The resultant mxture was stirred at ambient tenperature for 20
hours, then co t,ed ¢ of | h g
to afford a sol | ébr Bf%%grhﬁ' ﬂl L@M r%ngS.ﬁ1 > \%\E? 1dd|ﬂms\s?gc‘?/g 5n) g{)&tm{'%?[abrﬂ

et hanol (40 nL) &nd codf Eﬂ'"?'d"a"m@'[m"rff'l?wéf? wQPBeYd 'W"ﬁently bubbl ed

t hr ough t he ghyerdsyes-HHIN-(1 TambiyS-aminoddneyliainktb)E-(3-Wasethymidizemi-ed to 65[err] C
for 2 hours, the ure and concentrated in
vacuo. The resul ?".‘H herné’g ue‘ﬁf\i;\'/ét’];sog |ssg§%ashgmﬁ'rﬁe 10 M of 6 N aqueous
HCl and heated to 85[err]C for 4 hours. The m xture was cool ed to anbi ent
tenperatgre and purified by preparati veexAMMEa a C18 Dynamax colum wth
20-80% 30 acetonitrile in water ' ' %trifluoroacetic aci d
to afford 4- hydr oxy-3-[ (4- (N &E’@%‘ﬁ'ﬂ& ot fofliud

- car boxy- 5- ani nopfent y TP a&aiutien efgt-tvdrqxy-3-{{fH} 1cpibarvB:awinepeniy phenoxy -

3, 5- di f| uor Gipiric)-BH{8-{ Rmythyipriddaci-ezaipheliony 3, 5Nt ot dpifisih- d'@)!m&l&nﬂmlduﬁe c271 mg, 6
g_;) ,r g’ 72) s, 03?7 m?og(: m(z mk of a 4;]12)1?@@6 %Jm% I&D%latg) mas ad%e& Qgcéa (1& mg, 1 4 ol,

In a si Pl arHh&dhend °thﬂ1E°°F'®1dFthVHQ°UU|'$d&?R1%‘S-4W ‘?!Pf stirring for 1 hour, the

4- hydr oxy- 3-rhiktére( Waslfiiarsd 20 purified bR Prep braRCHRLE oha G TBODyrfames céldmARifhy20-80% daz

ﬁl:\/;? ( DVBO- d cetgnlgrle(z-lr)%a\m&%b%ﬁwgh 019 bl BR4E hdlk Mﬁ% )283%17139”2&”1 di ne;
PCT/ 1 B97/ 00 droxy-3-[(4-(N-(1-carboxy-5-{V-(1-iminoethyl}amino)-pentyl}amino)- 47

(br s, 2), Gs-@-c?.nVeu{ymmuaaZc)hz-yG)pnerbm-s,ls)dmu&o?ﬁyddh 2-3)-oxydbehzdrttin®;) NMR .(OMEOYdR) |
L5 (M 18) Wlors, 1), 8 tors, 2 s £lers 2) 5431 :ﬁﬁ ?1'1"‘5 7RIS, 7.5 08 ). B A0 %,

conmpoun
- car boxy- 5- 4t Me@echisy$)) a{%tm%@. ‘3&?" A {e2hyILB (M4} 8Pt i n-

2-yl) phenoxy- 3, 5adi f | uDé SipydrinthnBer2thglfolldwsrolompoutiddvdsanade: 5
(Em‘;vp LE 4 4 hydroxy- -3J4-N-1)- carboxy-z?-mtf-n-imino?mynamino)pemynQQRBOé-'&dﬁ bRy Ul a

4- hydr oxy- 3- [ ( 4- (TidpzplinZviphegaes- sdwmwy.mmommmm)w_a (BMBOgy) 10.3
- met hyl pei m dazolibrd; ¥i, spheno X yy. 8,0tbels,f3) Lmr ags; 2Y) i8S Br ¥, HOX IR NEATY disner
(271 ng, 0.4 X f t nI/Wer
added K2Co8 (193 %ty ?" ¥, nhg'lg'ig‘;’ leﬁB 9%%%%?%@ SR AR LR
hydrochl ori de (1P ﬁg’m 4 mmol ). After stirring for 1 hour, the
m xture was filtered and purified by preparative HPLC on a c18 Dynanax
colum with 20-80% acetonitrile i gl 9radient with 0.1%
trifluoroacetic acid to afford N
4- hydr oxy- 3-[ (4- ("N?@EBMQ Huptrptes the\prepargtion gbeepregentativye Rbyrmsesvtioat camperitjans for
6- ( 3- ( 125¢€t laydl hirfiinE aa@in-cantdining lacempyund, ob tHidi ifventon) pyé pllirMactutically a&;ebhmz:aam d

5 5 R Lol g B i i e

(s, 3), 3 nr(uﬁfzoglrz-yg pmerpgyé §)d|f ufrngyfcm 2—29 oxﬂbegza{nmimq) ppm

A. Ingredients % wt./wt.
Compound of the invention 20.0%
30 Lactose - 79.5%
Magnesium stearate 0.5%

The above ingredients are mixed and dispensed into hard-shell gelatin capsules containing
100 mg each, one capsule would approximate a total daily dosage.



B. In a simlar manner, the follow ng conpound was nade:
4- hydroxy-3-[(4-(N-(1-carboxy-5-(N(1-i mi noet hyl )am no) pentyl)ani no)-6-(3-(

1 -nethyl)-

i m dazol i n- 2- yI)phenoxy 3, 5-di fluoropyridin-2-yl)oxy] benzam-di ne;

(DIVBOd6) 1?, (br s, 1), 9.4 (br s, 1), 90(brrcsnm%m%7(br
, -7.7(m 7), 6. 2ad.br 4 (m
1) 41(m 2), 39(m 2), 3.3 (m 2), 3.0 (s, 3), 2.2 (s, 3), 1.8 (m 2),
1.5 - (m 4) ppm ’ '
EXAMPLE 5 B. IngrediBhtss exanple illustrates the pfewhiwtion of

representative phar mgeRgéunadk tHeQmidaged | ons for 25 or ap.ogdm ni strat.ion
contai ning a conpoungn of }he i nvention, or a phar maceutd' &ﬁ?' | y acceptabl e

sal t t her eof agnes um stearate
4- hydr oxy- 3- [ (4- (N- mStanghl - N- ( 1- car boxy- 1- net hyl et hyl ) arfi.8f) - 6- (3- (1-net hyl)
gi M dazol i n- 2y ykdsePhenoxy- 3, 5-di fl uoropyri di n- 29¢ s 0xy] benzam di ne:

A Ingredlents % wt ./ wt.
Conpound of the i nveRYF fpivvinvipyrrolidine) ~ 20.0%30 99%
Lact ose - The above mgredients with the exception of the magnesiurfi 3teaésdte are combined and

Magnesi um StfmdfafttiRising water as o granulatmg fiquid. The formulation is ther tﬁ‘led, mlxad withthe 'hE€
~above |ngred| en s are m ng @S se.ﬂ_. i nto hard- %’Ef ge"‘g‘tl n capsul es
cont ai ni ng 9““““1@6"55'@ ‘H'"“ H‘é° g?u‘f" HLIRPEPPANR PSR IENIN®: ot ol dai |y

dosage10 C.  Ingredn®7/ 29067

PCT/1B97/ 00098 Compound of the invention - 48-
B. I ngredients : (fvvt /Wt .
Conpound of the i nveRi9pypne siyeol 20.09% 2008
Magnesi um st earate  Polyethylene glyco! 400 0.9% 20.0g
Starch Polysorbate 80 8.6% 104
Lact ose - 79.6%
PVP (pdPyvi nyl pyrr ol Vit¥e) : 0. 99 9-3- 100 mL The
above i ngredi enfTe worhpounth ef thr invpbticnris dissoivied inracpyiese giyealt piyetiy®naglgeal 8001 ned
and 9'aRd MW% na s\aﬁ.kaeﬁt :iiﬁnﬁ"zy Of Gatel @lthdAGabddWikistirrifro pRIVIl! WoiddD 1S
then dried, mxed n?g umstearate and formed into tablets
with an appf Uvr‘PE'f'%“ t”&ﬁf‘é’t'f'ﬁb‘dﬁaﬂ iac. _ C. | ngredi ent's
Conmpound of t he Di nve froredients 0.1 g% wtiwt.
Er FPY![ %6? gl yCF' | 28‘8”““ of the invention 38 8 920.0%
ol yet hyl ene gl yco . .0 g

Pol ysor bate 80 Peanut Oil 1. 0 g’98%
Wat er Span 80 .S. RO
The conpound of TBD%M\B\{%&-& dr& midhetf Rine8 @nd fﬁleﬂﬁr&@%f@@ﬁstﬂ'cﬁ&&ies
pol yet hyl ene gl ycol 400 and polysorbate 80. su |c ent quantity of
water is then a ded vporedients; i ng to provide 100 n1_ the sol ution
which 28 filtered an@oinptund@d the invention 1.0%

Methy! or carboxymethyl celiulose 2.0%

0.9% saline q.s. 100 mL

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

30 EXAMPLE 6
This example illustrates the preparation of a representative pharmaceutical formulation for
parenteral administration containing a compound of the invention, or a pharmaceutically
acceptable salt thereof, e.g., 4-hydroxy-3-[{4-{M-methyl-N-{1-ethoxy-
carbonyl-1-methylethyljamino}-6-{3-{ 1-methyllimidazolin-2-ylphenoxy-3,5-difluoro-
35 pyridin-2-yl)oxylhenzamidine:

e ims



D. | nar edl ent's %w./w. 20

Conpourtd of *the invention 20. 0%

Peanut G | 78. 0%

Span 60 2. 0% The
above i-ngredi W32M62 nel ted, nixed and fi I I ed into soft el askcmIBSTGRO9S €S.
E. I ngredi ents %w./w. 25
Conmpound of the invention : . 1.0% o
Met hyl or carboxynet hy] .cakiyl ose 2. 0% 0. 9%
sal i ne i . g.s. 100 nL The
compound of the invent FeRPued af Yeiveeteni n the cel | ul ose/ 982 me sol uti on,
filtered and bot Propgere@lycuise. II30 ot o 20. Otg i (-)f .
EXAVPLE 6 - ustrates e prep i 0
representative phar rracz;gmllt@lﬁ%gggﬁogtlon for par efég Pal

adni ni st r%tion cont ai n?%§°@a@cﬁ9pound of the invention, orl-Qg
pharmaceutical ly o.9ecsyihaididional t t hereof, e.g., g.s. 100 mL

4- hydr oxy- 3-[ (4-( %}‘6 % i
car bonyl - 1- net hyl Jgt'eh L“J\tf(ﬂ}%ﬁ’ %‘ ﬁ/'s dissolved in prapylene glycol, polysthylene glycol 400

-met hyl )i m dMqlwp@aSq %H’em&gens qgaqgityf PP Y%-sally® solution is then added with stirring to
pyri di n- 2- yl proxigé hoo &arsr éieNaL. solution which is filtered thr¥gh%70.2 BPfbfmbrane fitter and
PCT/ | 897 Oogﬁzkaged under sterile conditions.

| ngredi ents Conpound of the invention

0.02 g Propyl ene gl ycol

20.0 g ; Pol yet hyI er:gmgipy;:gl 400 _

]2“06099 5 This example |Ilu658xg/¥ %ﬂaelpre aratlgn of a |8Hresentatlve pharmaceutical composition in

g.s. 100 mnl suppository form contafpiag @ gemrAUNd obfhet-wentiqnverm pharmécautitaliysaricepagble sait
propyl ene gl yherabt, eo) 4-pidiasyST6s-@)- M&ﬁbl-Mﬁoethoxy-carbomm%ﬁiﬁ)oé Bahendiln- A
sufficiepy qﬁﬁﬁl&#lrny%;‘ﬂ prgr{?g‘%%a‘l'ﬁ&?rﬁm%h%ﬁ' oxy e'??%'? added with stirring to

provi de 100 && through a 0.2 [err]
menbrane filter and 10narediems aged under sterile conditi hat/wt.

EXAMPLE 7 Compdurd eDthébéntioh| ust rates the prepggat i _01[1 of a
representative pharmagg) i on |n suppQsigory form
containing a corrpound OW" hﬁl@l\e 8‘?3?;&%‘% or a phar rraceut?’?qtegy accept abl e

4- hydr 0xap- 3- [ ( 4- (Tﬁenigrkbjdmd\bré he&é&}ﬁﬁﬁh&@nb@f&éh%f&)&mm)anﬁpéﬁeé thtombiay | ) -

15 I m dazg 5-di fl uoropyridi n-2-yl)-oxy] benzam di ne:
I ngredi ents 40&‘&"&)“&&%%%&})%&9& % wt ./ wt.

EXAMPLE 8
This example illustrates the preparation of a representative pharmaceutical formulation for
insufflation containing a compound of the invention, or a pharmaceutically acceptable salt
25  thereof, e.b., 4-hydroxy-3-{(4-{N-methyl-N-(1-carboxy-1-methylethyllamino)-6-{3-(1-methyl)-
imidazolin-2-yl)-phenoxy-3,5-difluoropyridin-2-yl}-oxylbenzamidine:

ingredients fwit.
Micronized compound of the invention 1.0%
Micronized lactose 99.0%
30 The ingredients are milled, mixed, and packaged in an insufflator equipped with a dosing
pump. |
EXAMPLE 9

This example illustrates the preparation of a representative pharmaceutical formulation in

nebulized form containing a compound of the invention, or a pharmaceutically acceptable salt



Corrpound of the invention : 1. 0%

Pol yet hyl ene® gl ycol 1000 : 74. 5% _

Pol yet hyl ene gl ycol 4000 24.5% 20 The
ingredients are nelted together and m xed on a steam bath, and poured into
nol ds, wo¥hebed Ng 2.5 g total weight.

EXAMPLE 8 ¢ This exanple illusg.rates the prepara %’?\”’8?09%
represent ati ve pharmaceutical fornulation for i nsufflation containing

a conmpound of the invention, or a pharnmaceutically acceptable salt 25
t hereof, e t@preof e.g., 4-hydroxy-3-{{4-{N-(1-carboxy-5-amino-pentyllamino}-6-{3-{ 1-methyl}-

4- hydroxy %n{dézoﬁﬁ\lzfmbﬂ%xﬂ\h é%nm%bﬂmhiynmv%ﬂnhmhé am no) - 6- (3- (1-methyl ) -

i m dazolin-2-yl)- phenoxey 5-di fl uoropyridin-2-yl)-oxy] en: am di ne:

| ngredi ent s % W :

M croni zed conpound &Pmpbundiohtherinveption 1. 0% 0.005%

M croni ged | actose ater 99. §¥/ag¥i The

~ingredients are m | xed, and packaged in an i nsuf equi pped with
[ ngredi ¢ &fhnd] 14.836% |
EXAMPLE. 9 The compoum pEtheinveption is disseived irt @tbanchendihiended with evatesf The
represent affarmwab@rsrm&ewekfgaa inf @hdBlizal bibpbdiwith a dosifEPithg,zed form
containing a corrpound of the invention, or a pharnaceutically acceptable

sal t WD 97/ 29067

'PCT/ 1 B97/ 00098 _ EXAMPLE 10 -50-

thereofp €. 9., 7nis example illustrates the preparation of a representatlve pharmaceutlcal formulation in

4- hydr oxy- 3- 1l-carb a entyl )am no

i dazol 1 n? zjn%?')f ARG SEToBH b1y PR el pesanly AP eRtoite dei
| ngr edi ent shereof, e.g., 4-hydroxy-3-[(4-{N-{ 1-carboxy-5-guanidinopentyl)asinek-6-13xt1 -methyl)-
Compound  Ofimiglsl-2 Y PRéORYA 3, 5-difluoropyridin-2-yl-oxylbenzamidine: 0- 005% 5

Vat er 89..995%

Et hanol Inaredients 10. égéﬁém* The
conmpoun8 of the inveGbmpounddfthedawentiend i n et hanol and bl®GMI¥d w th water
The fornul ati oprdpgnahbeiyrpackaged in a nebulizer eggiggped Wth a

dosi ng punp. EXAMPLE 10 10

This exanple illust r Q%9 e preparati on of a r epr esent APO% phar maceut i cal
formul ati on i n The compaund 9bthe finventiands tispanseddn oleic arip snththegironeliants.nVent i on,

or a phar m?@spuﬁinb Gitktlicé is\EHeR BbREd BcSal derosol contelnBEfiteddl witifa fhetering valve.
4- hydroxy- 3-[ (4- (N-(1-carboxy- 5- guani di nopentyl ) ani no) - 6- ( 3- ?1- met hyl ) -
i m dazol - 2-yl ) - phenoxy- 3, 5-di fl uoropyri di n-2-yl)-oxy] benzam di ne:

20 EXAMPLE 11

{In vitro assay for Factor Xa 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,
25  absorbs at 405 nm with a molar extinction coefficient of 9920 M-lem™?,

Reagents an lutions:

Dimethyl sulfoxida {DMSO) (Baker analyzed grade).

Assay buffer:

50 mM TrisHCI, 1560 mM NaCl, 2.5 mM CaCl,, and 0.1% polyethylene glycol

30 6000, pH 7.5.

Enzymes (Enzyme Research Lab.):

1. Human factor Xa stock solution: 0.281 mg/mL in assay buffer, stored at -80°C (working

' solution {2X): 106 ng/mL or 2 nM in assay buffer, prepare prior to use).

2.  Human thrombin stock solution: Stored at -80°C (working solution {2X): 1200 ng/mL or
35 40 nM in assay buffer, prepare prior to use).



| ngredi ents %w./wt. 15

Conpourtd of :t he invention 0.10%

Propel l ant 11/12 98. 90%

Oeic acid 1. 00% The
conpound of tWORAMWEHtion is dispersed in oleic acid and themﬁm_ts.
The resulting mixture is then poured¥binto an aerosol container fitted
with a netering val ve. 20

EXAMPLE 11 tro_ass for Factor Xa
O kb o Human e igrinoosn syt AL TR Kobh BT ot )utign: 1 prgiml.
conpounds of the $taredst TQQﬁCt(UW&!ﬂGsO'PmléX) 1361 ng/iih in essaybditer, medre privs teuse).

pl asmi negen GRlomBenRy subdtiResAPhdrivbdia R8parficd: determined as an initial rate

b oduct . et r oaftPEnEe Sl ek 3ion: BBl 4B, it o 435 oDy eoHeth U

coeffici egt of QQWW&QS]SM@r)] Reagents and Sol utions:

Di et hyl sul poxi dezdoammslaamm A5G S6786n: A0 1eH0; s oregﬁiﬁyc Hi,.fk solution,
0

50 mM TrisHO , 15 a2, and O. yI ene g yco
6000, pH 7.5. ‘quﬁ%ﬁ&' '“Cﬁ!%’” esearch Lab. ) Human
factor Xa st®ck s%?ml(t%\ asgay) stockspiytioni 10 miysin @HWfstared amm(mrmg soliftipe 1) C

(wor ki ng 1434,,M5,(3Jsga‘yluam,62x) 106 ng/nm. or 2 nMin assay buffer,
prepare@wor to é uman t hronbi n st ock solutlon Stored at

-80[err] C (wor Ki ng g ?"’t’?’o"ﬁ°’f’2€(§°'“‘?ﬂf}H”H’g‘?’?ﬁf’ PN $gsay day 5 40 nMin assay
buf fer, prepSiardayt inhibitercompenind stock solution: WO 97/ 29067

PCT/ | 597/ 00098 5 mM in DMSO, stored at -20°C. ¢ (tPA) (TWO chains, Signm) st ;)g]k--

3. Hunan sue en activato

sol uti on: o ? '""‘B"‘i" {°°mp°%"dsgft}‘%i"&?"é’ﬂ“’épc"é@t"é?“ﬂ C (worki ng sol uti on _
(2X): 1361 ng/ mL 1%&99@9"3&1#@@6 st p2Q%Far e pr| or to use). Chr onopgeni ¢
substratws (Aday p@eddardsiepar Inc.): ) S2222 (FXa assay) stock

| ut
556 [er ] M i n as iy B0yyE piiomsl in 56 éev‘omm@%@ﬂ%e% bt ot o630 ¢ drey
sol ution: 1CFompPhentsimeng)in finabrangenttatidh ef 5q @M TrisHRL NS0 b4 N&GI,ONE mM CaCl,, 0.1%
(4X): 1200 [;ﬂlw'elﬂyleh@ gljéct 8lod lbi-!f'ﬁﬁ,)m the absence Br preskenézgf&ﬁ é&fﬁrﬁ?ﬁ%&r oF st

iggzt I[ gpr ] M°°h""3‘§"s"a H%ﬁ'?‘?"é’? "‘Fs‘?ﬁ"m of I""‘l"‘"('éf‘f""%'ﬁﬁ P92 12 1M facton Xadrdit i ons
were préfar etPiaM §§%Zi!] (2120 'fM yhrombin and 0w S23D32; i {5) 110 MMCBAERY 1361 FMOSI288.

sol ution: Concentrations of the&tmwﬁnﬂm\ﬁﬂorﬁ&o@ﬁ@ﬂ tﬁé assZ\PQere from & pM-l;g olo21 #Min 1
conpounds (c;tggptﬂunds é)f the.i nventio st oc

ution. Concentration of the test ompoun s in t?ne assay typlcally were from 10 uM to

0.041 M in 1 to 3 dilution. For potent test compounds, the concentratuons 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
25 substrate concentrations used are equal to their K, values under the present assay conditions.
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 éompounds, 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 working solutions
30 {4X) by a serial dilutions of 10 mM stock solutions with Biomek 1000 {or Multiprobe 204) in 96
deep well plates as follows:
{a} Prepare a 40 uM working solution by diluting the 10 mM stock 1 to 250 in assay
buffer in 2 steps: 1 to 100, and 1 to 2.5.
{b) Make another five serial dilutions {1:3) of the 40 uM solution {600 gl for each
35 concentration). A total of six diluted test compound solutions were used in the assay.
Standard inhibitor compound {5 mM stock) or DMSO {contral) went through the same dilution
steps as those described above for test compounds.



10 MM in DVMBO, stored at -20[err]C. 15 Assay procedure:

Assays Were perfornmed in 96-well mcrotiter plates in a total volune of 200
[err]]. Assay conponents were in final concentration of 50 niV
TrisHO, 150 MM Nadl, 2.5 MM Cad 2, 0.1 % pol yet hyl ene gl ycol 6000,
pH 7.5, in ce or presence of the standard inhibitor, or the test
conpounds and 3?{%?/’% and substrate at folJgew ng concentratiE'Ffi’.ms'('”_{’?'lg nM
factor Xa and 20 164 [err] M S2222; (2) 20 nMthronbin.and 300[err] M .
S2302; and (3) 10 nMtPA and 371 [err] M S2288. - Concentrations of the
standard i nhi bi t Tre r@snpepiindhe asstshwantodispenser5® 4 vbthe Jegt eompdung evokkirigZsbiufiedsr | M
in 1 (459 (#rbnflisd Uil +019:1 64U SR BEGAE LS B Aicr it plafis lwifh B B4 say
typically Wetrxg"&rom 10 tFerr Mto A t, 0. (‘):r41l [gr%?Mlﬁn 1 %*gwyﬁglaf‘u??éﬁé
For potent Y&%pdded 100 uifienzvmeaverking aolugon 20wt Blemek or MRZO4; Jhe spsulsing

assay were $dutioheivediihdubated &ntiant cnipbbiura kdrt10 rindtds.nM or 1000 fold 110 nM
to 0"0435 nM . N*o&ésolut?&ﬁ?%&@&&d | %PLJb%&:Q%r' e&luﬁgﬁlwuﬁthﬁ e‘:t}?'r Km
val ues under the present assay conditions. says were performed at
ambi ent t enBEW%-ur e. The first step in the assay was the
preparation of I1fherdukyn@skineticsipedsnsbasired kt 405! nth BOTS seconds intevalido@vé Fririutes in
potent test Lans were further diluted to 0.1 or
0.01 %ﬁf@?&'ﬁﬁg"' tw“wﬁtaa&g*ssgg@b‘?&?%ﬁ?omd by the preparation of test
conpound B of Kiof shaBXoepmooundss " [y 5 serial dilutions of 10 mM stock
sol uti ores Wit Endyimerrmiss Wefa(Calcalatellak MOD/Minchadkivon thefil6two minuted esaing&| Thentgy es
as follows: W ar ki ' I luting
The 10 i syoee vprd Sobympoll b7 Rling oo did L Lot it ol bPfhe Mol
100, and 1 %ayationginon-linear) withan EXCRl, greead-heete Ki yalyrs wess than obtaingd by gividing thw)  of
t he 40[ err]igsby a1 RouwminglgDKittharsr Xd) valoes harc8 nBiSwere calculated from MRCIOkisEH dg@itjon. A

total of six di léﬁnﬁiﬂ ' | -

St andar d i nhi bi t or cgiﬁ%%ﬁ%q%gwgf‘%hk :5'143?!?Eﬁ“\%{gﬁz@%ﬁrﬂ?dg&%ﬁfﬁ%ﬁv&@gﬁ% he
same di1%ut i @rinhibit humagtagter Xaandhyman theeplin-hed above for test conpounds.

WD 97/ 29067

PCT/ 1 B97/ 00098 _ - -52-

The next step in the assay was to di s‘peexr{‘sMenEdz[err] | of the test conpound
wor ki ng sol utions (4X) ‘frrvitgnassey tofHymapPretiwonhigaseln duplicate to

m crotiter platethisssdy dinprakatey thd/akiRd of Tha coipsunds of the WentddethhibR0 [err] |
of enzyne ' . ug \(H 4b; Bl i tl

sol utions ﬁ%lg'%%%g%t %”88’3‘1"_(%'?%? entt ?#’rt%g;r% gt‘ﬁJr %&{F%{gﬁfégﬁﬂ'ﬁ%ﬁﬁb ’}@9 _

To t he Zbl ufraamest hapluiatrembigwithopsizqthrgmbia gp theyinteemeaglista | This asstv is ap Anq et

W t h Bi onmekasesy. Activity dRB6 rothrombinase is measured Ibg activity BEthkonitin (oAé of ¢ @eadtians U ed

at 405 nm ihil:ﬁ ' r ' ' i .

pl ate readggrma _aﬁﬁ?‘gﬁ? atn g{'%eo\r‘gr%rﬁ?gg%J“w’gmg}a’%hﬁgtaitﬁrﬁma sﬁﬂﬁgggw
conpounds: mM@D/min). Fopgdererminationsof ey ETese) efthe carapoysdsafitherinyentian £ assactivity
first two nivedidpresiesady th@mbin Bativily@m@®D/min). val ues were determ ned by

L

fittinggh ifsl 0 the log-logit equation (linear) or the Mrrison
equation (non-Ttnear) with an EXCEL spread-sheet. Ki values were then
obt ai ned byE®¥Y®e8i ng t he | C50 by 2. Routinely, Ki(factor Xa) val ues

than 3 nM wer e Cliintanl fagtaerovd tHaemathlegib/Tectinslogiexint.a Cat#rHCVA-0110) working solution:
1.0 mg/mL in 50% glycerol, 2 mM CaCl,, stored at -20°C.

2, Human factor Xa (Enzyme Res. Lab. cat# HFXa1011) working solution: 0.281 mg/mL in
30 assay buffer (without BSA), stored at -80°C.
3. Human prothrombin {Fl) (Eniyme Res. Lab., Cat# HP1002) working solution;

Diluted Fll to 4.85 mg/mL in assay buffer {without BSA), stored at -80°C.
Phospholipid (PCPS) vesicles: :
PCPS vesicles {(80%PC, 20%PS) were prepared by modification of the method reported
. 35 by Barenholz et al., Biochemistry (1977), Vol. 18, pp. 2806-2810,
Phosphatidy! serine {Avanti Polar Lipids, Inc., Cat#840032):



Conpounds of the invention, when tested In this assay, denonstrated the
sel ectiive ability 15 to inhibit human factor Xa and human t hronbi n.

EXAMPLE 12 (In vitro assay for Human
Pr ot hr onbi nasel This assay denonstrates the ability of the
conmpounds of wip®7gosenti on to inhibit rot hr onbi nase. RreaaBovodOssIase

(PTase) catalyzes the activation of prothro®¥in to yield 20 fragnent 1.2
plus thrombin with meizothrombin as the internediate. This assay is an end

oint ° assay. Acti t.he prothr activit
8f t hr ombi n (oneyof t hd E(‘é‘}z’@? fygioroform, purit %P'Jc‘im ?’am S'BFE?% Ca"rPS n'?'"%qe" oY
thronmbin fornmed/time bamed- on a thronbi n standard curve ( nMvs

_rr'OD/m't_n)- Fng det %?Qﬂﬂaﬁdypﬁhdﬂﬁelﬁ@'é&n p&idassids, fic., caer mmundstof Ehe .

i nvention, ese activi e ctiv
(mOD/nin). 25. Materi 5Pami in chidEory ng’én?“"%' qu@P%":@ﬂgﬁ‘ew&gﬁ y520°¢
(Haenat ol 8gi ¢ Technol ogndss nitregen Or@aﬂt#l HCVA- 0110) wor ki ng sol uti on:

1.0 mg/nL in @Q&&W&enqhmﬁcaw.ﬁa&.&a Int, %ﬁﬂzéﬁ. 5a9Jne|5£ lsfored at room 2.

Human factor Xa (Enz Iutlon 0.281

mg/ L in 30 ‘°“‘3/°'°‘&§Fl‘3§"‘15‘8fsf"8}'°'t j&"ﬁ?\'& les 'Bk' -80C, 3.
Human pr ot hr B8A (Sigia|Ghpm(GenZGatk ARAES, E@BloanMrMOOZ) wor ki ng sol ution:.

Diluted FIl tsdy &ﬁfemdﬂwWﬁlsﬁéIS@f 7@”(1%5'}1!“ WhéthBtmlB%hlz 6194 Bk 8600
-80[err] g 58 | p%g &PCPS '| cl%s PCPS vesi cl es
(8098°C,  289pS) wer %é?se A PiamsitEY e BAi%Weht t he nethod reported 35

by Bar enhol z Fet mm&gmwamnhy fdlo@ing)workiod soluigns: :pp. 2806-2810.

Phosphat i dyl 1ser| MothrotBithde dBRpidk: Li pi ds, Inc., Cat#840032):

WO 97/ 29067
PCT/ | B97/ 00098 (a) 100 uM PCPS (27. 5 i of PCPS stock (4.368 mM) diluted to final 1200 y',\_—)%i!h

10 ng/ mL in chl or of or massgubisfigred from brai n, stored -20C under nitrogen or

argon. qg (b) PbﬁSﬂhﬁ&hﬂWac@%' 508 (AU drodRPl Abit) WablBiturdd > f.naﬁeéoﬁ
850457) : F in chloroform synthetic 16:'0-18

Pal mi t oyl - O eoyl, st or &4V} asssy, ‘gfer’] C 5 ~under nit rogen
or argon. Spect r GpMBuieh fastor Xac Rilutdfaston K stock (9.281 ma/Bald #: R3BLOOGGith

[err]nol es, stored at rapsqmbuﬁe, p,ep,,ea“e,stt%g ‘ature) working sol ution:
Di ssol ved 50 [err] nmoles i n

iy
5506, et on CRRBRS a1 1654y ot pe, b isd T iohy PLFEES: VBPd e
150 mM N&Cl , 2.5 1M Cuwrd @ amdient BMPEGUEODO5 1910 minutes and lﬁl—lynme@iaw/bme in ice

(Sigma, Fr. V Rl A (8Hing 46 dmbient tempdzﬂﬁre%?orpbﬁi € assay, prepare the follow ng
wor king sol Uty ONS:g wt uiuman-prothrombirs (FN: ke 135 S SPHPA:SIK 14.85 mg/mL) to final 1400 4L
with assay buffer. ,
3. 20 mM EDTA/Assay buffer: 0.8 mL of 0.5 M EDTA (pH 8.5) plus 19.2 mL assay buffer.
25 4, 0.2 mM Spectrozyme-TH/EDTA buffer: 0.44 mlL of SPTH stock {5 mM) plus 10.56 mL of
20 mM EDTA/assay buffer.
5. Test compounds (compounds of the invention):
Prepare a working solution {5X) from 10 mM stock {(DMSO) and make a series of 1:3
dilution. Compounds were assayed at 6 concentrations in duplicate.
30 A conditions and procedure:
Prothrombinese reaction was performed in final 50 L of mixture containing PTase (20 uM
PCPS, 5 nM hFVa, and 1 pM hFXa}, 1.2 uM human factor §| and varied concentration of the test
compounds {5 M to 0.021 M or lower concentration range). Reaction was started by addition
of PTase and incubated for 6 minutes at room temperature. Reaction was stopped by addition of
35 EDTA/buffer to final 10 mM. Activity of thrombin {product) was then measured in the presence
of 0.1 mM of Spectrozyme-TH as subsfrate at 405 nm for 5 minutes (10 seconds intervals) at
ambient temperature in a THEROmax microplate reader. Reactions were performed in 96-well



(a) 100 [err] M PCPS (27.5 [err]l of PCPS stock (4.36 mMM diluted to

final 2200 [err]l with assay buffer. 15 (b)
25 nM Human fact or Va 5.08 [err]l of Va stock(1l nmg/nL) was diluted to
final 1200 [err]] with assay buffer. (c)
5 pM Human dge4sps7<@: Dilute factor Xa stock (0.281 ng/m_)&%nén rddeddC0 Wi th
assay buffer. repare at | east 1200 [ errlsk- I ne equal

vol unes (1100 [err]l) of each conponent in the order of PCPS, Va and Xa. 20
Let stand at anbient tenperature for 5 to 10 m nutes and use i medi ately or
st ore i n | igrotiter plates.- (bring to anbient tenperature before use).

2. 6 [err]M rhluﬁaansp;zqs ¥ teTisay, (10 4 ot diflitddieg ck&ﬂmirarrshorcanff&l WasSddaéedto

4.85 b
b0t BT AP eleiey h rnsie Shs-Tq sy prptmeompip e (Y iebt adiR3 R el e et 30,4
buf f er. 25PTasd was addpd 2o peehSyallc mixger sheutrBP mﬂr’%qu'wermso"emtm "U’P"SF"I'H st ock
. (5 ™) @l Ugmbhéht 36npetat@b for 6 minutes. 20 mM EDTA/ assay buffer.

Test conpounds ounds
wor ki ng. ol ut 1 o {ABER PPBriCUs ohap S ERTA Bt tyew buter wps andes s LER U "?Stgp
di | uti on. msnmuvrdsTmewltmaaywsawstmmadtfpraqhoeh‘sﬂ $agoniisp | Them 1 Q0 13 0.2

Assay condipjy Qﬁ&r&ﬁqe WaQ 6EdeH 6 each well The thrombin Pﬂd&ﬁ&}fp?mviﬁﬁ&w meatitdd QR 436033 s
Ur e as

erformed in. f t
E nM hFVa, "'gﬁ‘ﬂflgl] Nﬁ"ﬁ#&g s'lcf"é} '[ﬁ@f"ﬁurr%n Nf?eré?'a Sﬁvf oS garté reeadconcent ration
of t helQ esgalgulations:conpounds (5 [err]Mto 0.021 [err] M or | ower

concentration rfp&Rbin rﬁ%%%%ﬁk%@%dﬂmﬁdd&:ﬁd OD readings frévh tﬁ&Tg«&e and
s stopped by

i ncubated for 6 m nut roomt i_on
addi ti on ofinyts reaqtipf er"?'té?’ Y?fafﬁg‘gf °'i‘BHh1\)i'°' F’Pﬁc New?p'f’?r'?onbr n (product)
was t hen neasur B dompoiralspf thednneation demongjfate the anfmftO iDhibis proothyambingsp when
substrate @gmg%thgrgsgg 5 mnutes (10 seconds intervals) at anbi ent
tenperature in a X mcroplate reader. Reactions were perfornmed in

96- wel | WO 97/ 29067
PCT/ | BB/ 00098 : EXAMPLE 13 -54-
mcrotiter plates. | n t hn Jivd dsbaypt €p of the assay 10 [err] I

of diluted test Son oynd ed to t
dupl i cate. ThenTHifolapg ?’gﬂfx‘)lﬁ'?"d'?ﬁ#{%ﬁwﬁﬁ?ﬁlﬂ?% unds do °° g f’c@a g'%ﬁtls
wel | . Next 30 [Meke]réts (250-330R5) aenace msthamedvm@o@wvmemwmﬂr{% ma/kg. 4pd @pd 30

SeCO?dS Th@pitbdiof Surg&y © The R clamula&a@dva%tcamﬁuated&abthemeaiﬂm otbioey for 6
m nut es

|
DT T or 70 walrosntEntr wal a8 61 sl Pop sty o Wanii deling Janfives Mol e 8710
sol uti ons et astivitedparfial ahformbeplastio time 1&PTIVc dheiteil veinaves caanujagad,fpy thg 1!’“0'0?  of

mM spectr OZMﬁiﬁist\.@ﬁﬁg ﬁdd&d c&rﬁpcﬁﬁ@@(:%kﬂe cohipBurids oP tHal iAvehfighCand Gfandartis) anB shel hen
measured at 405

Mol ecul ar E%W%oéygsm 'BP‘SBP'a éa P%Jé‘argP wa% Gg‘gne 01asecl {l}ges mcrslor? Lr\t/naéh§ ab&nﬁnal vena
Thr onbi n r eavetwasrisalagdfond$ coxgistaktoghe tenaliveny rﬁ“rvﬁnwrbmgcw in thisc?-A G JepHARt he

five 25  offihedbontifdtGédaQtava Werelighta.l fSlloWiHgEall Gaigery| the @fimalsiweré BIRwWeddo | 0Qi t
curve fit gtragigzreaprﬁor to beginning the experiment. Test compounds were administered as an intravenous
bolus {t=0). Three minutes later (t=3}, a 5-minute infusion of thromboplastin was begun. Two
minutes into the infusion (t=>5), the abdominal vena cava was ligated at both the proximal and
distal ends. The vessel was left in place for 60 minutes, after which it was excised from the
30 animal, slit open, the clot (if any) carefully removed, and weighed. Statistical analysis on the
results was performed using 8 Wilcoxin-matched-pairs signed rank test.
The compounds of the invention, when tested in this assay, demonstrated the ability to

inhibit the clotting of the blood.

& & & & 8



N

The conpounds of the invention denonstrated the ability to inhibit

pro-t hrronbi nase when tested inthis assay 15

EXAMPLE 13 (I'n vivo assay)
The foll ow ng assay denonstrates the ablllty of the conmpounds to act as

ant i - coagul an0 97129067 Nhle rats (250-330 g) were anepdiraishBoeos W t h

sodi um pentobarbital (90 nmg/kg, i.p.) and -85  prepared for surgery. The
| eft carotid artery was cannulated for the neasurenent of blood 20

X { bles
preseire 5 V| A0 8 b BB TRLT 2 ©

(aPTT)). The rracinyeate el & ARAYHH bR rderstaod b éhos'a F'p'tyéen P art that various changes
adni ni st er i ngminhie ed and@aicakMSMEY besubstithted WRINBOLURSIR] frém ehel tRI6CHDIrk BRY ﬂ:@ﬁe

standards) an i The abdonen wa

via a md-1i n'g ‘f‘%@."%".‘%‘ﬁ " Jéﬁﬂﬂp%gﬁﬁdﬁg \r/lg;f]ngy bé made fo ¢ a\?@"t\ﬁa%arﬁ'%‘ﬁ’f 5F"€H°'T'or
2-3 cm di $t al Metgrialirempesitian of eatter. Arqcesse pr9Ress sten 9F Biees, ity thetvbisctive3sninh and genpat
25 of the ahdmmmaadm ihesitioR. AR sidhrhodificg@ne Gre im@hdeath BA withih t8d'$caB6 ¥5 thi Bf&ims
ani mal s meredﬁk % stabilize prior to beginning the experinment.
Test conpounds were adm ni stered as an intravenous bolus (t=0). Three
m nutes later (t=3), a 5- ntnute i nfusi on of thronboplastin was begun. Two
mnutes into the infusion (t = 5), the abdom nal vena cave was |igated at
both the proxi mal and distal ends. The vessel was left in place for
60 m nutes, after which it was excised fromthe 30 animal, slit open, the
. clot (if any) carefully renoved, and weighed. Statistical analysis on the
results was performed using a WI coxi n-matched-pairs signed rank test.

The conpounds of the invention, when tested in this assay, denobnstrated the

ability to inhibit the clotting of the bl ood. WO

97/ 29067 : - -

PCT/ 1 B97/ 00098 . - 55-
Wil e the present invention has been described with reference to the
specific enbodi nents thereof, it should be understood by those skilled
in the art that various changes may be made and equi val ents may be
substituted wi thout departing fromthe true spirit and scope of the

invention. In addition, many nodifications may be nmade to adapt a
particular situation, 5 material, conposition of matter, process, process
step or steps, to the objective, spirit and scope of the present
invention. Al such nodifications are intended to be within the scope of
the clains “appended hereto. -
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WD 97/ 29067

CP:LCX{ :\/E?)?{ g00'98 ”"’"MMMMMM"L| ected from t he gr 0[1;5)6;:ons?/\?f\;rnlgsof

thefollovvlngforrrulae err] wher ei n:

I's -C(R8) = woohese7rZl and Z2 are independently -0-, -N(R13) m?da&
-OCH2-; Rl and R4 are each independently -Bgdrogen, hal o, ﬁyT nirtro,

-OR13, -C(0O) OR13, -C(O) N(R13)R14, -N(R13) R 14, -N(RlS)C(O)RlS or
-N(H S(Q 2R16: R2 i s - C(NH)NH2, - C(NH) N(H) OR13, - C(NH) N(H) C(O) ORI,

-( NH) N( H) @@EQQCLAIMED 1S

A compound selected from the group consisting of the following formulae:
R 2] A 12 R R AR NP & R?
I N
| (. I (.
TN 6 NS 5
R: R R ul Rz R R‘ .
' RS 3 H R? 3
y ZWZ’ ? ) N 22 !
. s 7
| l“ \@ (1. ol | \@ (iv),
>N - ~
2 4 R® ¢
RS § .
a 23 < 22 R? R} FAR T %< ?
NN N
R 4 R 4
g2 ] r? R
R7 R’
R} R
A 22
N
R? Y R

wherein:

Ais -Cle.)= or -N=;

Z! and Z2 are independently -O-, -N{R3)-, -S-, or -OCH,-;

R' and R* are each independently hydrogen, halo, alkyl, nitro, -OR13, -C{OJOR'3, -C(OIN(R13)R14,
-N{R'3)R4, -N(RT3)CIOIR?3, or -N{HISIO),R'E; |

R? is -CINH)NH,, -CINHIN(H)OR'3, -C{NHIN(H)C(O)OR'®, -CINHIN(HICIO)R?3,
-CINHIN{HIS(O),R€, or -CINHINIHICIOIN{HIR'? ;

R3 is haio, alkyl, haloalkyl, nitro, amino, ureido, guanidino, -OR'3, -CINH}NH,, -CINHIN{HIOR'3,
-C(O)N(Rn)RM, -R‘ 5-C(O)N{R1 3!314. -CH(OH)C(O)N(R1 3"-.‘14, _wa,nml -R’5-N(R‘3)R’4,
-C(OJOR'3, -R15.C{OJOR?, -NIR'})CIOIR3, {1,2)-tetrahydropyrimidinyl {optionally
substituted b\) atkyl), {1,2)-imidazolyl {optionally substituted by alkyl}, or {1,2)-imidazolinyl
(optionally substituted by alkyl);

A



- C(NH) N(H) S(0) 2R16 ONH R13; R3 is halo, alkyl,
hal oal kiyl , nitro, ummmmam di no, -OR13, -C(NH) NH2,
- C(NH) N(H) OR13, - R15- C( O N( R13) R14,

-CH(OH) C(O N(R13) R14, -N(R13)R14, -R15-N(R13)R14, -C(O) OR13,

- R15- C(-0 O?lSwosN(zm) C(O R13 (1, 2) -tetrahydropyrim di nyl (optT/IBeavbiops
substituted by alkyl), (1 2)-i m' dazol yl (op®#onally substituted by al kyl),
or (1 ,2)-imdazolinyl (optionally substituted by al kyl);

\IQKC)TIQI?{BS%JS(;OQ% and RS are independently hydrogen, halo, alkyl, haloalkyl, nitro, -N(R'3)R'4, -.C(O

R5 and R6 are i ndefenteihrif, hgzm)ugéﬁ»whammﬂéﬁmv; -Nm’a?ms«awwm’mNP63!Ct0)R‘4
- gg 8)13“_% %g) - C( O) ORE3#5101,R'S, or N(R'3)CIGINR % R'3 R'4; e
-N(R13) S( O 2 CE%C& %‘%’E%@g’?‘t(’b) &63@ Sot, %‘bg‘ Eég (”m’? A nis 1 o 0
-N(R9) - (C(Rl(B iqur?ysnRilEﬂ@vmoe nis 1lto 4) or -O(C(RlO)(Rll))n R12
(\l/VEelr eni IS 1g% |9|h rogen, alkyRSarySarikel! Qﬂ%(?@h‘@;ﬁ’%{%};‘g?ﬂ“ R?_?le\(l?ﬁiﬁg)yggzgen
a ar ara -

-R1)5/ CH( N)(/R13) Rl4)é((5'5§i§a>%9:%§w {‘"b)kzs QN each R10 is independently
al kyl', al kenydach & %ig irdependeritiy ekl |alketn, Qﬂahwehmalkvbydbd'@lnklymdoalkvl

cycl oal kyl al kyl - -gﬁ@h%@ -ciSloR P (R1€IZ|GoR' RIP S EINKIRR3Y, R )-R*5-N(RT3)R4,

-C( O - R15- N(R13) RL PRI AR SRR Sars: ‘@%ﬁ %@@W) R14,

- R15- C( R13) ( OR13) 4,

- R15- g(( R13g E c( O mssa‘é)(oa‘m;;_@ﬁ( (Rfa; RENCEIORIRL GRS c(Nm“)R":C(o:oa”

- R15- C(R13) ( N( R13) Ri5lg @ HiNea 3k 41cteh BRI, (ERIGIDRINR 14, [RIGNIHIRRSY, R14,

:%g mg %3333% 15 NRISC SR q1pk%éﬁ0)ﬁw g‘@@%)‘ ﬁﬂs el ﬁ‘s-mn‘-")s«owzn'ﬁ
- R15- N( R13)C(NR13)-N(-'Ril;BjM(¢)N(R‘3)R“ R‘S-Ntawmm'ﬂwa@) NR13) N( R13) N( RL30R14,
- R16- N(R13) - R15- C(.Ris3h N ER) SR SiEA1SIR1E R15.N(R13)-RIE.CRIHNIRIHRIYICIOIOR'?,
:%g NE %gg C(RTgla N‘ﬁl@d\'&? )‘NS'\)%&"%B(%SOMR‘31c¢~n‘3mm’3m’4 -R15.08(0),0R"?,

- RL5- N( R13) C( NRL3)-R ﬁ:asgmmémms omouon’ﬁ)z, -R'5-P{O)OR'3,, -R'5-SR3,

RISORLS, Rﬁé&%mg‘};%@ *’gg‘”"% A %i%"? s-'};if‘%s‘?’("%%%? BleARL
-R15- P(O) (ORL3) RLAR™ gfg {83y>  _R15- SR13,

- R15- sf R)1(5 ( og OR1-8!5-5-RFdE- mm{%&‘s‘)mm“ -R18 SC(O)N(R“)R“ -R15.SC(SIN(R}R'4,

-R15-S-R15- (R13) (. N("?été )RR ARCL 8, .R18.5(0)OR'3, -R15.5(0),0R’3, -R5-S(O),NIR1IIR"4,
- R15- S- R15- N( R13) > RI'5- N(R13) C(O) R13,

e
-R15- S S- R15- C(RL 1(0 RERNR R o 0 ORL3, - R15- SC( O N(R13) R14,
- R15- SC( S) N( Rr3pétiA " is aryl (optionally substituted mgnﬁr@mswsnﬂg& g@l@tmgn the group
- Rlﬁ g(l (C))) ICls?lgr | Rg&h&t%%lwﬁla:gﬂﬂ%ltoalkyl haloalkoait_]ye. nnBlﬁm‘ig %ﬁggﬁ?ﬁiﬁt‘s or
ggfect ed from %/he g%ﬁﬁﬁa S g&)ﬁé‘?@é %A% ‘%f?é’é%lz" hal o, hal oal kyl ,
hal oal koxy, moerteach RY M@lkvl-(@ﬁbﬁyllv-dﬁpﬂﬁ@)em\qone or more substituentg€l)ctid] fBom the group
-C(O N(R13) R14, - SLRAARHS altfl Ohatd nafhikfHakatkbxy, cyano, nitro, -OR'3, -SR13, -N(R13)R4,
: -CIO)OR'3, -C{O)N{R'3)R4, -5(0),0R'3 and -OP(O}OR'3),),
or sach R10 is heterocyclyl {optionally substituted by one or more substituents selected from the
group consisting of alkyl, halo, haloalkyl, haloalkoxy, aralkyl, -OR!3, -C(O)OR'3,
-NIR'3)R"4, -CIOIN(R'3)R4, -5(0),0R3 and -OP(O)OR'3),),
or each R0 is heterocyclyialky! {where the heterocyclyl radical is optionally substituted
by one or more substituents selected from the group consisting of alkyl, halo,
haloalkyl, haloalkoxy, aralky!, -OR'3, -SR'3, -C{O)OR13, -N(R13)R14,
-C{OINIR'3)R4), -S(0),0R?? and -OP{ONOR3),),
or each R'C is adamantyl {optionally substituted by alkyl, halo, haloalkyl, haloalkoxy, -OR!3,
-SR'3, -C(0JOR'3, -N(R'3)R4, -CIOIN(R'})R4, -5(0),0R!2 and -OPIONOR™3),),



or each R10 is aralk | (optionally substituted by one or nmpre substituents

Ral oal koxy “cyane, grﬁllﬂll IIIIIIJIIIUIIIIJHIIP”S'. MRS Rras O s,

-C(O N(R13) R14, S(O 2OR13 &nd"- oP(J) (OR13) 2), or each R10 is
het rocycl yl ally substituted by one or nore substituents sel ected
fromthe w‘)g%m group consisting of gl kyl, halo, hal oR 97/00098
hal oal koxy, aral kyl, -OR13, -C(O OR13, -N(R13) R14,
-C(ON(R13)R14, -S(O 20R13 and -OP(O (OR13) 2) or each R10 is

het er ocycl pt edckR'? {svddemantyiiliey! inebeze Ue\adbmintyl aatiicabik optonalt substlidey bgubst i t ut ed

by one or nore S 10 hae C a4 ng of al kyl,
thI o §|H$l,hﬁz11& ln'ﬁl'alalﬁyl Sf?a\o%ﬁbﬁﬁ O msh cﬂbﬁihm ﬂg@ )ﬁs ng L0 &13,

,g 1 al kox

_N(RL3) R14, “CIOIN(RT)R' 6}’ Fﬂ ?’@)20?13 and - OP(O) (ORL3) 2),

or each RlGathR'éﬁkaﬁva‘pbnden(l\derme,l duw,swbsdmvt,mt eg; by al kyl, hal o, hal oal kyl,
hal oal koxyR12 13 -C( 13;R$R13 -C(O OR13, -N(R13) R14 -C(O N(R13) R14,
-S(0 20R13 an DZ?D WO 97/ 29067

PCT/ | B97/ 0 Is independently hydrogen, alkyl, aryl {optionally substituted bystgjo, all%ll, each

R10 is adamant y hydréoyl, alkariycarelkodye amithedislkyjdmincq dotedikylamimay hitro &)any, carboxy,
bstituted by 3

SUC( %) ICRIZIJ.Se N R'i'% ﬁiﬂbcﬂ"ykmninopﬂb%& %ﬁ}lﬁ%\é%m r%gi f Cﬁ%%ylamg&a%onyl?‘%jr

- OP(O) (OR13) 2) ; @ t'H°m£°'lv§"P§ﬁ'&éb% NiBaIR- (alkvin gl b iw',v' alkexyy aratkyle piapky| | or

aryl; R12 is - Cgigkygibthido,anonoalkyria&lrdy i bdanoscearboxiflakoxychrishy, arfinbdwripgndent | y

hydrogen, al kyl moﬁsavqy!g&%urm# 'oymgmﬁ.hwu%nwpy hal o, ‘alkyl,

hydr oxy, al koxy, , monoal kyl am no, nitro,
cyano, car Box¥ a straight or "éﬁ“ﬁ'@fﬁf@‘éﬁ“ﬂ%ﬁ?ﬂ‘"- "&‘fn nocar bonyl ,
nmonoal kyl aRf Grne@mvlbmydopnmuyohua&tkweany halc,calkyD) hydrdxy, lkoxy, aralkoxyg lamine) |

(optionally suba.s,r‘w;ﬁg' hdholt iinin, Ai.y %y&bﬂy%ﬁ%&r&h%om:go&;@ iy
am no, amn no, noa IX
al koxycar bony! , mam%@mmeﬂww' or dialkylamyperIcaoRyl. ahirAIbY ApRSERAHY sulgtituted by

di al kyl am nocar hé\ydikyl, aFgl, hydroxys afkbkya iafikdyl, @ninb,) disIYERInG: InorbPantifg) inftio, and
RIG 1S Al kY|, A (ARl oA iR, el dhliumiChOXY . 21 koYY,

ar al koxy, amn nonoa amno, nitro, cyano

carboxy, al koxy@ialksemipecarboryltiocar bony! |, monoal kyl ani nocar bonyl , or
di al kyl am 8s0s sin§le Bistebisomér arlaahikiyte ﬁ\&pbft onEpHaymareinivhliyi atcedabiy/salt thereot. hal 0,
al kyl, aryl, hydroxy, alkoxy, aralkyl, am no, dialkylam no, nonoal kyl am no,

nitro, cyano, carboxy, al koxycar bonﬁp, am nocar bonyl ,
" monoal kyl am noc#r bonJite cogipound of Clairy 1 gelested fromdermulddhy | ). as a singl e
st er eol Somg[ry or a m xture thereof; of a pharnmaceutically acceptable salt

t her eof . 2p! AThe Ga@npo of Claiml selected fromfornmula (I):

as a single stereoisomer or a mixture thereof; or a pharmaceutically acceptable salt thereof.

3. The compound of Claim 3 wherein:

Ais -N=;

2! and 22 are independently -O-, -S- or -OCH,~;

R! and R* are independently hydrogen, halo or -OR'3;

R? is -C{NH)NH,, -CINH)N{H}S(O),R® or -CINHIN(HIC{OIN(H)R3;

R3 is ureido, guanidino, -N(R'3)R'4, -N{H)C(O})R!3, {1,2)-tetrahydropyrimidinyl
(optionally substituted by alkyl}, {1,2)-imidazolyl {optionally substituted by alkyl) or
(1.2)-imidazolinyl (optionally substituted by alkyl};



S -N=; Z1 and Z2 are in -S- or -OCH2-; Rl and R4 are
| ndependent | y hydrogen, halo or “oRI3*R s - C( NH) NH2 -C(NH) N(H) S(O 2R16
- C(NH) N( H) ®(c3)doed7R13; R3 i s ureido, guanidino, =N R13) R14pcT/MB97/00098
- N( H C(OR13, (1,2)-tetrahydropyrimdinyl -58- (optionally substituted by
al kyl), (1,2)-imdazolyl (optionally substituted. by alkyl) or .
I(:’éT/Z? ;3|9r7n/ ggégl * I’WJ é mdggle%liel Y Qr%%e!nt, ﬂglg,dale'Yora}\amllkzl’ ) \5/\19)_ 97%292_2;
R6 are i ndepeRtsnNiRf)- W@'PM@'éh..-RFFaMhereai iW: or haloal kyl; R7 is '

- N(R9) - (C(Rloh(Bl&hbogaﬁmyl(m{eroea:elkws 4); R9 is hydrogen, alkyl, aryl, or

| kyl h d

15N R13) o RE1Y R pants i % %gcaeﬁﬂ‘@ “&RN%%%&%W@‘

- R15- C( O) N( R13) RL4:R'&-REBICNE IR &(-8) 3, .R'5- CIODN(R‘%M&RH(RB MEIAIOR' )2.
-R15- SR13, - R15C]?13;15_Nﬁ,1_|5m&‘q13&;h6;1 .Rﬂ&aw@)sq@gm) ;hws_gp@@ms,gzlo i s

ar al kyl (optlonal41 1$ub ityents sel ec ed from

t he group con®i¥Et fig 'BF'“(EJHV \(‘W”"'ﬁ@ﬂ’%"ﬁ'fﬁpg By I?QT or? 'ﬂ%{f B‘Qsﬁwﬁvs sﬂ?ﬁ‘ﬁ’o oM OR13,
- N(R13) R14, the @f<Op CRisBstin@ o ONN( . iaB) Ra_ldalkvsmmalkm@( QeAcR0B’3 avE' IR,
-OP(O) (OR13)2), or c‘?@;@lﬁ'ﬂl&d}ﬁmhﬂiﬁw Cm’“-sdo?idﬂ"' aﬁw’f@ﬁtéuéﬁ"@ het erocyclyl

di cal t t1t t
e o o H8R b1 St vty s yfloon sonE B sobsitita
hal oal koxy, cyano, bv 0T LY morQ@mR_d_rB§ sel¢dted]fBaniRthe arm@(c@)ﬂl(tlﬁnaj #iiyl, haloSR4IGalkyl,
- S( 0 20R16, halGHidxy, S (@R!&):'f’c) OREBONRIYAI4] T INFERRM CEHIBY sfpigoRsen

or alkyl; R12 is -%Oh%l&@g C(O N( R13) R14; each R13 and R14 i's
[ ndependent |y hydr ’2" aryl (opti onal |y substituted by hal o, alkyl,

hydr oxy, al kosach Ri} isliderendetivi vdrogen at #ifiiam no, nonoal kyl ami no, nitro,
cyano, carboxpizig -c¢0)on136JJ€% Bigo#myl , am nocar bonyI

monoal kyl ami nga%ﬁr I?S’ nXJ R“ |s in elp(fjlel'ldélnltls{z1 Wyé}gge%,r Bl(t)yrll 3I taptionally substituted by halo, alkyl,

bydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, nitro, cyano, carboxy,

as a single stereoi sorrer Xt ure thereof or a pharmaceutically
accept abl e salt thereof !ﬂ!’ !{B‘UWUM,’ The corrpound of Claim3 wherein: A

alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl), or
aralkyl {(optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkoxy, amino,
diatkylamino, monoalkylamino, nitro, cyano, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl);

R'® is a straight or branched alkylene chain; and _

R18 is afkyl, aryl {optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy, amino,
dialkytamino, monoalkyfamino, nitro, cyano, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl {optionally substituted by
halo, alkyi, aryl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, nitro,
c{rano. carboxy, alkoxycarbonyl, aminocarbony!, monoalkylaminocarbonyl, or
dialkylaminocarbonyl).

4, The compound of Claim 3 wherain:
Z' and 22 are each -0-;
R! is hydrogen or -OR'3;
R? is -CINHINH,;
R3 is (1,2)-tetrahydropyrimidinyl {optionally substituted by methyl), {1 .2)-imidazolyl
(optionally substituted by methytl) or {1,2)-imidazolinyl {optionally substituted by methyl);
R4 is hydrogen;
R5 and R® are each halo;



aral kyl _(optional IN’MH t ed by\l’ral o, alkyl, aryl, hydroxy, alkoxy,

ar al kox§/ anm no, m ’g nonoal kyl am no, nitro, cyano,

car boxy, al koxycar bon>9l La onyI nonoal kyl am nocar bonyl, or
di al kyl am nocar bonyl ) ; RI5 is a &trai ght or branched al kyl ene chain; and
R16 is al ky (optionally substituted by halo, alkyl | koxy,
ar al koxy, a%ongghm7 di al kyl am no, nongal kyl am no, nit ropégé%;zw

car boxy, al koxycarbonyl, am nocarbonyl, nonoal kyl am nocar bonyl, or
di al kyl am nqcar bog‘ yl) 10 0ly.27 allzkyl (optionally substituted by haI o,
al kyl , arylR? inyNRORGR WA MR 2dwhpreards 1M:ami no, di al kyl ami no,

m)noal Kyl am%ehyd}bginpalkyl aryl, or &#MRNO, carboxy, al koxycar bonyl

L i T o A

hydrogen or - OREB!® mm% - B \FINNRIRY, -RISCIR D) «cmonbanwcn‘&wmsm’m rR/P-SR3,

(optionally subsh?ﬂunvz;dgtﬁ;sgﬁghWI-wS dPloﬂdm“ip dazol yl (optionally

substituted net ol i optionall tltuted by
methyl): R 4cr dl]l)éﬂ LORQOT_Q&V !;L?l} ti tfi}layé onéaac ohs( ugsutuen S sé(ec?e% 29067

PCT/ | B97/ 00098 group consnsting of halo, haloalkyl, hydroxy, or -OP(O)!OR'3)2). - 60- R7 is

-N(R9) - (( I%l@x)'?Blﬂqk)amm: (oibRtalkyk S 1), RO is hydrogen, alkyl, aryl, or

ar al kyl I k 5- N(R13) C( O N(R13) R14,

- R15- N( R13)]'§§ @j RRS4, - R15- N( R13) C( NR13) R16, - R15- C( O) OR13,

- R15- C( O) N( EMG)ORWR@GCG() et o OR13) 2, - R15-N(R13) R14, -R15- SR13,

- RI50R13, ,ggﬁge(ghm@m%m( 4,533;.3,} &kylor R10 is aral kyI (optionally

substituteq%m/ q.ﬁ rrg #1 titu S s | ected fromthe group

consi sting sn%f%a'g 81 BANGHT alkylong -OP(O) (OR13)2), or RIO is

i m dazol yl #8'Ryd. alkyber srvidlol vl al kyI R11 is hydrogen or alkyl; R12 is )
-C(O OR13 or -C(O N(R13) R14; each R13 and R14 is-independently hydrogen or

al kyl; R15 is a straight or bra d aIk | ene chain; and R16 is al kyI or
aryi . % Tﬂ'rﬁ% B%’Hﬁé’zﬁt} 'h1 4 wherei n:

R! is -OR13;

R3is (1 ,2)-imidazolyt {optionally substituted by methyl} or {1,2)-imidazolinyl (optionally
substituted by methyl);

R5 and RS are both fluoro;

R® is hydrogen or atkyl;

R10 is alkyl, -R15-N{RT3)CIOIN(R3)RT4, -RIS-N(R'})CINRI3)RS, or -R'5-NIRIIICINRIINR' 3RS,

R'? is hydrogen or alkyl; and

R'2 is -C{O)OR'3.

B. The compound of Claim 5 selected from the following:
4-hydroxy-3-[{4-{N-methyl-N-{1-ethoxycarbonyl-1-methylethyl)amino}-6-({3-
{1 ;methvliimidazolln-z-vllphenoxy-s.5-diﬂuoropyridl n-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-{N-{ 1-carboxy-5-guanidinopentyllamino)-6-{3-{ 1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl}oxylbenzamidine;
4-hydroxy-3-[(4-(N-methyl-N—( 1-ethoxycarbonylethyl}amino)-6-{3-{1-
methyllimidazolin-2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-{N-methyl-N-{1-carboxy-1-methylethyllamino}-6-(3-{1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yloxylbenzamidine;
4-hydroxy-3-[{4-{N-methyl-N-{ 1-carboxyethyl)amino)-6-{3-( 1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{(4-{N-{1-carboxy-5-aminopentyl)aminol-6-{3-({1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yljoxylbenzamidine;



Rl is -OR13; R3|s(1 ptionally substituted by nethyl) or
(1,2)-1m dazolinyl &ﬂl\lllmmmmmsubsutut ed by nmethyll; R5 and R6 are
bthfluoro RO is hydrogén br I Kyl:" R0 is al kyl,

-R15- N(R13) C(O) N(R13) R14, - R15- N(R13)C(NR13) R16, or

- R15- N( R13) CQNF&?&?WRIS) R14 R11 is hydrogen or al kyl; and FICA/B37/00098

- (O OR13. . The conpound of “®aim5 selected fromthe

fol | ow ng:

-4- hydr oxy- 3- g%m{ no) - 6- ( 3-

(1- )r/ret hy?/)l rﬁ‘“ f’;{ﬂzcﬁbL %W#é%nogh %gémﬁﬁﬁng;%s@hh%tﬁ%nﬂ%%g/n be)nzam(dl ne;

4- hydr oxy- 3- [ (4- (%\vﬂenert?a\‘- éx%&f'le“tgu%éﬂ Avhesyive Wr"i/dénﬁ no) - 6- (3-(1-methyl )| m da

- zoli-n- - -h&rqdy)aqhemmmﬂwﬁswii-hmfoemyllanm«)peﬁtyyhr)mmﬁ b!enzam di ne;

4- hydr oxy-3- [ (4- ({N mLaa%la.-é%rpﬁé.@Qﬁ%acr.fh.wmmy @9} g firde? 3hd -
ﬁ'i’ )

met hyl )i m dazol i n- uoropyrid enzam di ne;

4- hydr oxy- 3 ‘H’W"(’N— q"W"(’iV'S'&’&Pb'HB{'}”TV’WW 6-(3-(1

- et hyl.) i m dazol inwethyllimidazol-2-yliphenoxy-3,5- dlﬂuoropyrldln—2-yl)oxv}benzamrdme

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

4- hydroxy-3-[ (4-(N-nethyl -N-( 1 -carboxyethyl)ani no)-6-(3-(1

-met hyl )i m dazol i7a-  The compound of Claim 3 wherein:

2 yl ) phenoxya &,-=di f | uor opyri di n- 2-yl )oxyI benzam di ne; 4-hydroxy-3-[(4-(N-(

- car boxy- 55 2 3 -nmet hyl )i m dazol i n-
2 yl )phenox;sll ?r‘ﬂg& B?’%%P;“‘ﬁ‘ﬂ‘ﬂﬁ g & g, begzan di ne; WO 97/.29067
PCT/ | B97/ oodﬂgnd R are mdepen ently hvdrogen. halo or -OR -61 -

4- hydr oxy - 3-R¥ié (GINKINH, C-DINHINIH) S0 RAR ociCINBIM GO)NIRIAYY) - 6- (3- (1 1

-met hyl )im _NIR13 14, 13 y
2-yl )phenox% L‘mé’l ?utfm?"c')w' LA NH;C(O) BenZh mrahydmpyﬂm'ﬁm&rox -3-[(4- (N (

1 -carboxy-5- (N (‘°%‘°ﬂ?'%sh'éﬂé'f‘ﬁ% ‘I’Yaﬂ'f 1&7’!1"91”?5(!71%69"3@% f'{‘}sm"ted by 8"“/“ or
(1-nmethyl)im dazthznmﬁdaylehemmw&uEstﬁhéd byodliefyr i di n- 2-yl ) oxy] benzam di ne;

and 4-hydr oxas deﬁﬂv £yt o haloalkyi;
ﬂ%ﬁﬁh E

-im noethyl) m no
met hyl )i m dd¥ds -2 B“'Gt"dl'FI‘lIBlsbpyrl di n- 2-yl ) oxy] benzani di ne.

7. . Tge Cfﬁi’ﬂoaOst eﬁe&aem3myma1émm‘%¢ommﬂh“ A5 Rt 3ICINRIBEIN(RTI)R Y4,
i ndependent - R418 3] )
hal opor - CRl)?: R2Ilps hﬁ“ X vk g’ﬂﬂ‘ GRANGH Hﬁ‘“ﬁéﬁ’i@ﬁﬁf‘z

- C( NH) N( H) G O) N( IR} '!;R 4 sR urs& o‘*ﬁgﬁaE nt ’2“ %9?!9159&?{(-%0 C(O R13,

(1, 2) - t et r ahy daeRPiigrarsikyl {dptionally substituted by one or more substituents selected from

the group consisting of alkyl, halo, haloalkyl, haloalkoxy, cyano, -OR'3, -N(R13)R4,
-ClOIOR'3, -C(OIN(RTI)R14, -SR13, -5(0),0R"S, and -OP(0}OR'3),),

or each R0 is heterocyclylaikyl (where the heterocycly! radical is optionally substituted
by one or more substituents selected from the group consisting of alkyl, halo, haloalkyl,
haloalkoxy, cyano, -OR'3, -C(OJOR'3, -N(R13)R'4, -C(OIN(RI3)R4, -SR'3, -5(0),0R'3,
and -OP(O}(OR'3),);

each R'! is independently hydrogen or alkyl;

R'2 is -CIOJOR!3 or -CIOIN(R'3)R4;

each R'J and R4 is independently hydrogen, alkyl, aryl {optionally substituted by halo,
alkyl, hydroxy, alkoxy, aré!koxy, amino, dialkylamino, monoalkylamino, nitro, cyano,
carboxy, alkoxycarbonyl, aminocarbonyl, monoalkytaminocarbonyl, or
dialkylaminocarbonyl), or aralky! {optionally substituted by halo, alkyl, aryl, hydroxy,
alkoxy, aratkoxy, amino, dialkylamino, monoalkylamino, nitro, cyano, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl);

R'5 is a straight or branched alkylene chain, and '

R'6 is alkyl, aryl {optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkdxv,



(optionally substi al kvl ). (1,2)-imdazolyl (optionally substituted
by al kyl') or* J)ﬂ’] ] i“;ﬂ!‘ﬂ
R5 and R6 are ind w My e

inyl (optionally substituted by al kyl);
-0 (C(R10)(R11))Nn-R12 (where nis 1 to 6); each RLO is independently alkyl,

en, hal o, alkyl or haloalkyl; R7 is

- R15- N( R13) i 3Me@b3) R14, - R15- N( R13) C(NR13) N( R13) R14, PCT/IBOT/00098
- R15- N( R13) C( NR13) R16, - R15-C(0O) OR13, - RLB2-C( O) N( R13) R14,
- R15- C( R13) ( C( O) OR13) 2, -R15- N(R13) R14, - R15-SR13, -R150R13,

-R15-S(0) 2R16,. -R15-OP(O (OR13) 2, or each R10 is aral k}‘/l (optionally
substituted by @mingdia ing, ;Herqakylaning. Bidp.<ypRad carPeYy alkoxycarbanile gr oup
ccé?%i) at:2 ilgg ofc( %l) dﬁylkocaﬂbaﬂi\lz,,mtf’n@blmbrkiyibcarﬂba{dpd dm)bmirfbwaawl(),-my: topfidwnhiky Rﬁ4,
- , - = N - OP( O 2. or eac
R10 is heter ocycﬁ%ﬁﬁéﬁy ?'\’/'\?igrﬁééta%'%g%%%gﬁyléﬁ 0 ’éydiaé"é ! %@% '?'%’nal ly
substi t ut ed ‘monopigylgrpiao.dyitray sy nos garhexy; elkaxyearhnsyleamiseratbonyh t he gr oup
consi sting of aldHoalkPahifocalah@abkdidikylaminocarbordyd| 0al koxy, cyano, - OR13,
-C(O OR13, -N(R13)R14, -C(O N(R13)R14, -SR13, -S(0O) 20R13, and

-OP(O) (OR13)2); each Rl11 is independently hydrogen or alkyl; R12 is

-C(O) OR130r - C( & N( Ry rempousd hCIRIM 7 aviEreidi 4 | s i ndependent | y hydr ogen,

al kyl , arylz¥(4pptz? @rdacly -a4ibst i t ut ed by hal o, al kyl, hydroxy, al koxy,
ar al koxy, 1.0 di al gl no, nonoal kyl am no, nitro, cyano,

car boxy, al diﬁ%"é‘r’%"g‘rﬁ’a‘?@am nocar bonyl , nonoal kyl am nocar bonyl, or

di al kyl ani rfdar®N¥HNH; or aral kyl (optionally substituted by halo, alkyl,

aryl, hydr creyis (1,2)-tetrahydfobPrnidiny (Ehtienuly substtuisd byCthethytly B iMR@azolyl
nonoal kyl am no, nitr car

cyan .o al kox onyl
ami nocar bonyl , r{%{?ggkyﬁ"é%tﬁg%g’?bgﬁw or (12 gmid zl?‘)'/']yg ﬁ%@@r%’éﬁw?‘,’ brpethvll; o
~ straight orR%s bydrpgs®: al kyl ene chain, and R16 is alkyl, aryl (optionally
subst i t ut echStyndIW8lare esth litb; hydr oxy, al koxy, aral koxy, WO 97/ 29067
PCT/ 1 B97/ 0QQ98 10ueity w12 . - 62-
am no, di a?%?fé%ﬂg,ouﬁm ’('J'gl kgﬂhae'r'ﬁ ?15,1 ®idr o cyano, .carboxy, al koxycarbonyl,
am nocar borR/P is Mcrar%wé?wm?’bah‘yra“ﬂfﬂ’aﬁmﬂz{}mﬁ?ﬂnb‘ean%mﬁqmm"»w‘m kyl
(optionally -R15.S{OFOR B} R BOIOMIANDRD, -RAPEIHISHAI0)OR 2)D.)-ATEN 3R ON 15, SR13,

aral koxy, am no, o¢i ghkyLay 18 Q16 m’ kyl am no, nitro, cyano,
car boxy, al kox cBr lg%’ljl)ﬂ %%ragrhaﬁgcér%o'r%n‘, a)l ' nonoal kyl am nocar bonyl, or

di al kyi ani res@af iscanaiky) loptionally substityted by opp er wergsubmtitrent seleatedframibeer ei n: 1
and Z2 are each grélip codisting o }isl6, AfFRIAIKAY hydedzl3or -BEIOVNORIFHNH) NH2; R3 i's

_ Ei gg;trer;t ag‘gédg%qxluamw%pvy'lor(n%g;yla&ynél |y substituted by nethyl),

R is hydrogen or alkyi;

R'2 is -CIO)OR!2 or -C(OINIR3IR4;

each R'2 and R4 is independently hydrogen or alkyl;

R'5 is a straight or branched alkylene chain; and

R16 is alky! or aryl.

9. The compound of Claim 8 wherein:

R! is -OR13;

R is {1 .2)-imidazoly! {optionally substituted by methyl} or {1,2})-imidazolinyl {(optionally
substituted by methyl); '

RS and RE are both fluoro;

R? is hydrogen or alkyl;

R10 is alkyl, -R15-N(R13)CIOINIRT3)R4, -R15-N(R'IICINRI3)R'S, or -R'S-N{R3)CINRTINIRI)RT4;

R'! is hydrogen or alkyl; and

R'2 is -C(O)OR'3.



(optionally substituted or 1 2)-imdazolinyl (optionally
substi t.ut ed :by net hyl); Vﬁm@mm@& % and R6 are each halo; R7 is
-0 (C(R10) (R11))n-R12 (wnher ; R10 is al kyl,

-R15- N(R13) C(O) N(R13) R14, - R15- N( R13) ( NR13) N( R13) R14,

- R15- N(R13) C(\WR2AIMET, -R15-C(O OR13, -R15-(C( O) N( R13) RécikmB97/00098

- R15- C(R13) C(O OR13) 2, -R15-N(R13)R14, - R15ﬁ35R13, - R1I50R13,
-R15- S( O 2R16, -R15-0OP(O (OR13)2, or R10 is aral kyI (opti onal |y
substituted by onfb or mr&nﬁgpﬁ“ftd,lg,gtgsse&@{eg MH . group
consi sting of halo, hal oal hydr oxy, or - : or R1O is

i m dazol yl al ﬁ)‘)‘l’dmﬁf 3‘f‘ﬁ‘dbPS?P%‘Y"RSPP"V'ﬂl'T‘f‘\Qb‘ﬁ% "BP"‘HP"IWPE"MZ is

-C(O) OR13 or - C( 02-XfpdREBgxpd3)5-dilacrbpyritith-anibxibénzamidingdgiaendent | y hydrogen or

e L e e e W I

(1,2)-imdazol yl t¥irhepsrd. ?[d'élﬂﬂg?\f"ﬂlﬁ‘t%ﬂ’wb?fﬁﬁfﬂyi"? or (1,2)-inidazoli nyI
(optionally substl tuted by nmethyl); R5 and R6 are both fluoro;

i s hydrogen or al R1
- R15- N( RL3) C( NR13 R16 Bw"mc"gk’@ k’i’?ﬁwéﬁw%& “"%‘ﬁ?"%"%’yﬂ?“&&"ﬁ“&r
al kyl ; and Fgharacteri @( mmlc activity, whi comprises a therapeutically effective
PCT/ | BQ 7/ 000&Hount of a compound selected from the group consisting of the followingOfdrmutae:

10. The conmpound of Claim9 selectedfromthefollowlng
4- hydr oxy- 3- f§4- ( J,' etAhoxyz:ar hAy| - 3- met hfbut oxy) Q (334 83 .
-methyl)imd .
2-yl ) phenoxy- d| of 2-‘>’I]) oxy] m dlurJ@ ’ and (rn).
4- hydr oxy- 3- g{4( 7 ca boxé 3-mathyl but oxy}2’6- (3- (1 Ynet pY| y* dazol i n-
2-yl ) phenoxy- 3, 5-di fl u@?opyrl di n- 2-yl ) oxy] benzam di ne’ 11. A
phar maceuti cal conposition useful in treating a human having a
di sease-state . '
1 R R3 .
R 3 R! 3
23 22 R® . - 2} 22 R
E\;j/ ~ \@um ®//I \@'uv)
N N ’ '
r? \\r R4 22 "~ RS 4
R7 . 37
. . RS
R 3 Al 3
2] 72 R 2! N 22 R
e
DRCRCEININSRCED
R2 Rs Rl 2 n‘/ 4
87 | | RS by R
R 3
7! N 22 R
PRCUED
o? Y <
27
wherein:

Ais -C{RB)= or -N=; :
Z' and 22 are independently -O-, -N{R?3)-, -S-, or -OCH,-;
R’ and R* are each independently hydrogen, halo, alkyl, nitro, -OR'3, -C{O)OR?3, -C{OINIR'I)R!4,
-NRT3R'4, -NIR13)C(O)R'3, or -N{H}S(O),RE;
R? is -CINH)NH,, -CINHIN[H}OR'3, -C{NHIN(H)CIO)OR®, -CINHIN(HICIO)R"?,



characterized b “thronb |ty, whi ch conposition conprises a
t herapeutically llm m“mg‘ﬂ of a compound selected fromthe group
consisting of t | ae: [err]

wherein: Ais - -N=; Z1 and Z2 are independently -G, -N R13)

-S-, _or 0%6'97% and R4 are each i ndependently hydrogen, g&?@
n|tro OR13, -C(ON(R13)R14, .64- - -N(R13)R14 3

or- N(H) S(O) 2R16; R2 is - C(NH) N2, - C( NH) N( H) ORr13, C(NH)N(H)C(O)CRlG
- C(NH) N(H) ¢( O R13,

-CINHIN(HIS(0),RE, or -CINHIN{HIC(OIN{HIR'? ;

R3 is halo, alkyl, haloalkyl, nitro, amino, ureido, guanidino, -OR'3, -CINHINH,, -CINHIN(H)OR'3,
-C{OINIRT3)R4, -R15-C{OIN(R'3)R4, -CHIOHICIOINIRTIR4, -N(R13)RM4, -R15-N(R13)R4,
-C{O)OR!3, -R15.C{O}OR!3, -N(RT3)CIO)R?3, (1,2)-tetrahydropyrimidinyl (optionally

_substituted by alkyl), {1,2)-imidazolyl {optionally substituted by alkyl), or {1,2}-imidazoliny!
{optionally substituted by alkyl);

R® and R® are independently hydrogen, halo, alkyl, haloalkyl, nitro, -N(R'3 R4, -C(O)ORT3,
-CIOIN(RT3)R4, -CIOIN(R!3)CH,CIOIN(R'3)R, -N(RT3)CIOINIR'3)R4, -N(R'3)C(OIR,
-N(R'3)S{0),R"S, or N{R'3)C{OIN(R'3)-CH,CIOIN(R'3)R4;

R? is -N(R%)-(C(R'%)(R1")),-R!2 {where n is 1 to 4} ar -O-(CIR'O){R'")),-R!Z (where n is 1 to 6);

R8 is hydrogen, alky! or halo; '

RY is hydrogen, aikyl, aryl, aralkyl, -R'5-C(O)OR3, -R15-C(OIN(R'3)R"4, -R5-N(R'3)R4,
-R1E_CH(N(R'3R'4)CIOIOR'3, or -R'5-8(0),R1E;

each R0 is independently alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl!, cycloalkyl,
cycloalkylalkyl, -CIO)OR'3, -R'5-CIO)OR?3, -R'5-CIOIN(RT3)R4, -C(0)-R5-N(R'3)R4,

_R1 s,c‘o,naa, -R1 B-C(O)N(R’S)N(R" 3)314' -R15-C(R1 3)(OR1 3}-H1S-NIR13)(R14).
-C(R'3)(OR3)C(OIORT4, -R15-CIR'3){CI0)OR'S),, -CIRTIUN(R 3)R4)C(OIOR'3,
-R16.CRIZNNIRIZHRIHCIOIORT3, -CIR13HORIZIRIS, -R15-N(R13)R4,
-R1E.N(R'I)C(OIOR?S, -R15-N(R'3)CIOIR4, -R1B-N(R13)CINRI3)RTS, -R15-N(R13)S(0),R"S,
RIE.N(RIJ)ICIOINRTIIRS, -R15-N(R'IICINRIINRII)RS,
RIS-NRIICINRIINRINRIZR4, -R15-N(R?3)-R15-C(R13)(N(RTIRT4)C(O)OR3,
-R'5.N(R'3)S(OIRS, -R1EOR'3, -R5-ONIRT3)ICINRIIIN(R'3IR4, -R15-05(0),0R 3,
-A'5-p(O)OR'IR'4, -R1E-OP{0)(OR'3),, -R15-PIONHOR!3),, -R15-SA13,

-R’ 5—S-R15-C(OiOR1 3' _R15_S_R1 5-N(R' S)R‘M' -R1 5-S-R1 S-C(R13)(N(31 3)R”’)C(O)OR’ 3'
-R15.5-R15.N(R13)CIO)OR?3, -R15-5-RI5-N(R'3)C(OIR?3,
-R15.5.8-R15.C(R13)(N(RT})R141CI0IOR3, -RI5-SCIOIN(R3)R 4, -R15-SCISIN(RI3)RY4,
-R15.S(O)R'3, -R15-S(0),R", -R15-S{DIOR'3, -R'5-5(0),0R'3, -R15-S(0),NIR'3)R "4,
-R15.S(0)NR3)R'4,

or each R0 is aryl (obtlonally substituted by one or more substituents selected from the group
consisting of alkyl, halo, haloalkyl, haloalkoxy, nitro, -OR'3, -SR'3, -N(R'3)R*4,
-CIO)OR'3, -C{OIN(R3)R"4, -5(0),0R'3 and -OP(O)OR'3),),

or each R1% is aralky! (optionally substituted by one or more substituents selected from the group
consisting of alkyl, halo, haloalkyl, haloalkoxy, cyano, nitro, -OR'3, -SR13, -N(R13)R14,
-C{OJOR'3, -C{OINIR'3IR"4, -S{0),0R™ and -OPIO}{OR'3),),

or each R0 is heterocyclyi (optionally substituted by one or more substituents selected from the
group consisting of alkyl, halo, haloalkyl, haloalkoxy, aralkyl, -OR'3, -C(O)OR'3,
N(R13)R'4, -CIOINIR'3)R4, -5{0),0R'3 and -OPIO)OR'3),),
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- C(NH) N(H) S(O) 2R16, cort al kyl, hal oal kyl,
nitro, am no, ureido, guanidino, -0OR13, -C(NH) NH2, -C(NH) N(H OR13,

- C( O) N(‘R13) R1W0 27R9067( O) N( R13) R14, - CH( OH) C( O) N( R13) R14, - N( RtajBi7o0098

- R15- N( R13) R14, -C(O OR13, -R15-C(Or 3, -N(R13)C(O R13, (1

, 2)-tetrahydropyrimdinyl (optionally substituted by alkyl), (1

(obti onat iy ShiseBPR iAot L] MBI Mo @riilraalld il il BB oo
hal o, al kyl, hal odiviape or WP{ersHbStU%(‘RlsSBBREQf'OWG(‘Qf@!&@nsistmg of alkyl, halo,

- C(O) N(RL3) R14, t{S(oGikM Bl&)k&i?. G(dﬁ!)vN@Eﬁ@) BRE, -cdidrl3)-AROHRIRL3) R14,
- N(R13) C( O) R14, ergsd ng 13, )
N( RL3) C( O) N(RL3) - &' RI%HY2 o RLO) (R11)) n-RL12 (where n
is1to 4) 0r°’-°EF"( (fmtﬂ ntmmliz/ S(umevted by fikyl,hajop h@dalkyRhalogikenydrQR]2n,
al kyl or hal 6srR is hydrogen al kyl, aryl, aral kyl, -R15-C(0O OR13,

- R15- C{ O) N( RL3) R14 & N RE3NRL "iata ClOoRI3, or
- R15- ggog 2(R16 ) eacﬁfol‘-‘é% f sw{iﬁn?epéégj N HI 3 R’ar k&’zogdlfggaﬁ%gg% )

hal oal kyl - hell 68E S8 sdempewiaikyidyhere the adama-asylcam feybiériay substit@@)! BRL3,
S 0 e

- C(R13) (OR13) O( O R%’%‘Nf% c%@? cg‘ dﬁéﬁ%ﬁaﬁﬁmm(mmmmqqqms,

- R15- C{ R13) ( Meesti B} Hs indegenyientty bydrogenrally.(cgroahviios arvi; R15- N( R13) R14,

- R15- N{ R13) C(HI} GREf0I0RRId - NORIR) 1@) R14 _RL5- N( R13) C( NR13) R16,

R15- N RL3) RSB NPSS apepemssn ridiagest bl drdesity spneymag versjanstiy
- R15- N( R13) - R15- C("' rOY, iRV prikg G EmineRdighkyiamino, monomm«ﬂ&pmmmxy

- RI50R13, - R15- ON@R$:3)carbdid, BrifdtidrBorty l%omm Eaminocarbonyl) or
: %g g( %(503(13 %?ikyﬁéﬁgg@‘y&é@ ]tpﬁé\x p(a_ll_ ngrv} %qu alkoxy aralkvl amino,

- R15- S- R15- C( R13) diktkreming( mprgrikglamino, nitro, cysRpp cgbdRy SalkdxREBIEYIONIRAGrbonyl,
- R15- S- R15- N( R13) G{onbdidtamindtdrBonyt, or BhiRyibritdcatdobiR1 3) R14) C( O) OR13,

] %g gg;(qo)ag(lglg $R1£§|,ag g%g %@!%3%14 %g 2(1? R13, -R15-S(O) 2R16,
-R15- S(.0 ( NRf§3 Rekvl. GW' {oatiopaliy) subptituted by hf‘bpﬂ'ﬂVbr’M’fP’yl olspyt pratkoxal atwinoone or
nmore substi t uent s daikliaminembroalkylbifo,Jied) Ryano, carbox Cdleixpdatbdfyl OdmiRbeaiton haI 0,

Py T o BB 1 L st

(optionally subst helps aligyl. [wpvi.dyvdrony. alkox aralkyl Bning edialkylasminos aropcelyianyiad, ingragr oup
consi sting of al kyyano)\édkdxy, ioRdaltihy, diihdtaibbin Mnorﬁymanmwa%m 5rOR13,
-SR13, -N(RL3) R14d,a,k " D OR13, - (O N(RI3) R4, -S(O 20RL3 . and
-OP(O (OR13) 2), ‘éc’ﬂ ?ffbbo ‘het erocycl yl (opti onal |y, substituted by one
or nore subs®f# l'éﬁ'? §Stetao[samprcay afrpigtyre thereof; or a pharmpcentisallycasseptablenspitaheredtk grid a
hal o, hal oal kydrmadeaticalty keveptablaerdigight., - OR13, - C(O) OR13, -N(R13) R14
-C(O) N(R13) R14, -S(0) 20R13 and - OP(O) (OR13) 2),

12. A method of treating a human having a disease-state characterized by thrombotic
activity, which method comprises admmlstering to a human in need thereof a therapeutically
effective amount of a compound selected from the group consisting of the following formulae:



\/D ) P
PCT/ | B9~7/ oooﬂﬂlmu Jl Hll || -65-  or
each R10 is (where the heterocyclyl radical is optionally

substituted by one or nore substituents selected fromthe group
consi sti ngwadodlelidsl . hal o, hal oal kyl , hal oal koxy, a&@/idsecoss ORL3,
-SR13, -C(O) OR13, -N(R13)R14, -C(&B)N( R13) R14), -S(O 20R13 and
-OP(O (OR13)2), or each R10 is adanmantyl (optionally substituted by alkyl,
hal o, hal oal kyl, hal oal koxy, -OR13, -SR13, -C(O OR3, -N(R13)R14,

-C(O N(R13rR14, -$(O)2CR1’§ ancs- OP(O (ORI) 2) ,
adamantyl al } 2~ hé~agarfant yl radic

qr each O igs

Shbsti-tuted by
al kyl, hal o | oal kyll, hal oxén} .- OR13 " - N(IR13) R14,
- C( O N(R13) 7, OR:8 {.-OP(O (OR13 ; eac ndependent |y
hydrogen, &lkyl, cyclgeal kyl, or aryl; R1Zis -C(O 3 or - O) N(R13) R14;

each R13 and R14 is independently hydrogen al kyl, aryl (optionally
substituted by halo, alkyl, hydr oxy, al koxy, ar al koxy, am no,

di al kyl am no, nonoal kyl ami no, nitro, cyanq, carbox?
al koxycar b&iyl , qm ngcar onyl **onoal kyl &m _gocay: 20
di al kyl am n on r.al kyI ) | 0 u uted, by hal o,
al kyl, aryl dro \ Iko réI'E Na ! rr(ieno

“a acar bonyl ,
5 is a straight or

rronoal kyl agend, ni tr cyano,” gar boxy, al,,koxycar boryl ,
nmonoal kyl am nocar bonytl7 or di al kyl am nocar bonyl ) ;

branched al kyl ene chain; and R16 is al kyl, aryl (optionally substituted by
hal o, al kyl, hydroxy,  al koxy, aralkoxy, am no, di al kyl am no,

nonoal kyl aghno, nitrd, cyano, garboxy, al,,koxycar bonyl , am nggar bonyl ,

nmonoal kyl am\peg : A kyl am nocar Y r\raﬂ (opti onal | y
I{hal ¢ @ kyky. aryl, @ 0X kox @ al ey, am no,
Nami itro, ORY

substituted
di al kyl am n arb
amn qar bonyl ,® ‘monoal kyl afi nocar bo 'yl ,

al koxycar behyl ,
dralkylanlnocarbonyl) as a srngle stereoi soner or a nlxture thereof, or a
pharmaceutical |y acceptable salt thereof, and a pharmaceutically acceptable

exci pient. 12. A rret hod of treatl ng a hunman having a
di sease-state characterized b\ throqbot c a |vr Y/, vvhr ch net hod conpri ses
adm ni stering to a human i n nged er\?é\f glly ef fective anount
of a conmpound sel ected #FP8m t ouch\o st @o vth fol | owi ng formul ae:
. r? 87
wherein:

Ais -C(R® = or -N=;

2! and 22 are independently -O-, -N{R3)-, -S-, or -OCH,-;

R! and R?% are each independently hydrogen, halo, alkyl, nitro, -OR'3, -C{O)JOR?3, -CIOIN(RT3)R4,
-N{R'3)R'4, -N(RT3)C(OIR'3, or -N{H}S(O),R'S;

R? is -CINH)NH,, -C{NHIN{HIOR'3, -CINHIN{HICIO)OR'S, -CINHIN(HICIOIR"3,
-CINH)N{HIS{O),R5, or -C(NH)N{H)CIOINIHIR'2 ; |

R3 is halo, atkyl, haloalkyl, nitro, amino, ureido, guanidino, -OR'3, -C(NH)NHZ. -CINH)N(HIOR'3,
-CIOINIRT3)R 4, -R15.CIOINIRT3IR!4, -CHIOH)ICIOINIRT R4, -NIR13)R4, -R15-N(R'3)R4,
-C{O)OR'3, -R15-C{O)OR?3, -N(R'3)CIOIR'3, (1,2)-tetrahydropyrimidiny} (optionally
substituted by alkyl), {1,2)-imidazolyi {optionally substituted by alkyl), or {1,2}-imidazoliny!
{(optionally substituted b\r alkyl});

R® and R® are independently hydrogen, halo, alkyl, haloalkyl, nitro, -N(R'3)R'4, -C(O)OR'3,
-CIOIN(R'3IR'S, -CIOINIR'3ICH,CIOINIR'3IR'4, -NIR'3ICIOIN(R'3R4, -N(R'3ICIOIR"4,
-N{R13)S{0),R'8, or NIR'3)CIOIN(R!3)-CH,CIOIN{R'3)R'4;
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-N=; Z1 and Z2 arelr‘fde pentent -N(R13)-, -S-, or -QOCH2-;
- N(R13) R14, -N(()RlB)C(O)RlB or Ngl—l)ggﬁ)l_i)Zﬁ(lG C(R(Z_)) iR:sLB-C(NH) NH2,cr

NH) N CRM 97/23063H) N O OR1 : PCT/IB97/00098
g((NItDDNgltP)S(O)ZRlG or (ED(EI:(I—DKI(I—DC(O)N(I—DRIE‘? R3 is hal o, alkyl, haloal kyl,

nitro, am no, ureido, guanidino, -0OR13, -C(NH) NH2, -C(NH) N(H) OR13,

R7 is -NIR%)-ICIRTO)(R}),-R12 (where n is 1 to 4) or -O-ICIR'O)(R"}) -R'2 (where n is 1 0 6);

R8s hydrogen, alkyl or halo;

R? is hydrogen, alkyl, aryl, aralkyl, -R'5-C(OJOR'3, -R'5-CIOINIR'3)R"4, -R15-N(RI3)R4,
-R'5-CH(NIR*3)R1*IC{OJOR3, or -R'5-5(0),R'®;

each R'C is independently alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, cycloalkyl,
cycloalkylalkyl, -C(O}OR'3, -R5-C(0)OR'3, -R15-CIOIN(R'3)R4, -C(0)-R15-N(RT3)R"4,
-R15-C(O)R?3, -R'5-CIOIN(RTIIN(RI3)R?4, -RTE-C{R?3){OR3)-R5-N(RT3)(R1Y),
-C(R13){OR'3ICIOIOR™4, -R15:CIR3)(C(OIOR3),, -CIR'3HNIR! 3R 4)C(O)OR?3,
-R'S-C(R'3) (NIRRT 4ICI0IOR"?, -CIRI3)ORIHR, -RISNIRIIR4,
-R'5-N(R'3)C(0)OR'S, -R'5-N(RT3C(OIR"4, -RIE-N(R13)CINR'3)R6, -RT5-N(R13S({0),R,
~RIE-N(R'3CIOIN(RIFRTS, -RIS-N(RT3CINRI})N(RI3)R4,
-R'S-N(RTIICINRI3NIRIHNIR 3R, -RI5-NIR13)-RI5-C(R13)INIRHR1HCLOIOR?3,
-R'5-N(R'3)S(OJR"4, -R'50R3, -R'E-ONIR'3)CINRI3)N(R'3)R4, -R75-05(0),0R"3,
-R'5-P(O)(OR'3)R'4, -R15-OP(O)OR'3),, -R'5-P{O)OR'3),, -RI5-SR13,

-R'5-5-R5.C(OJOR?'3, -R15.5-R15-N{R1I)R4, -R16.5.R15. Ctn‘3unm’3m")C(01on’3
-R18-5-R15-N(R'3)C(0)OR'3, -R18.5-R15-N(R'3)C(O)R13,

-R?5-5-8-R'5-CRT3)(N(R'9)R4)CIOIOR"3, -R'S-SCIOINIRIIIR'4, -R15-SCISIN(RT R4,
-R'5-S(0JR'3, -R'8-5(0),R'S, -R*5-5(0)OR'3, -R15-5(0),0R'3, -R'5-S(0),NIRI3)R"4,
-R'6-S(0)(NR'3)R'4, :

or each ﬁ"’ is aryl {optionally substituted by one or more substituents selected from the group
consisting of alkyl, halo, haloalky!, haloalkoxy, nitro, -OR13, -SR'3, -N(R13)R4,
-CIOJOR*3, -CIOIN(RT)R?4, -S(0),0R3 and -OP{O)OR13),),

or each R0 js eralkyl {optionally substituted by one or more substituents selected from the group
consisting of alkyl, halo, haloalkyl, haloalkoxy, cyano, nitro, -OR'3, -SR'3, -N(R13)R14,
-C{O)OR'3, -C(OIN(R')R'4, -5(0),0R"2 and -OPIO}(OR'3),),

or each R0 is heterocyclyl {optionally substituted by one or more substituents selected from the
group consisting of alkyl, halo, haloalkyl, haloalkoxy, aralkyl, -OR'3, -C{OJOR'3,
-N(R13)R'4, -C(OIN(R'3)R'4, -5(0),0R"3 and -OP(0)(OR'3),),

or each R0 is heterocyclylalkyl {where the heterocyclyl radical is optionally substituted
by one or more substituents selected from the group consisting of alkyl, halo,
haloalkyl, haloalkoxy, aralkyl, -OR'3, -SR'3, -C{O)OR13, -N(R'3)R'4,
-CIOIN{R3)R4), -5(0),0R?2 and -OP{O)}{OR!3),}, '

or each R'® is adamantyl {optionally substituted by slkyl, halo, haloalkyl, haloalkoxy, -OR'3,

-SR'3,
-C(OJOR*3, -NIR'3)R"4, -C{OIN(RT3)R™4, -5(0),0R'? and -OPIO}NOR'3),),

or each R19 is adamantylalky! {where the adamantyl radical is optionally substituted by
alkyl, halo, haloalky!l, haloalkoxy, -OR'3, -SR'3, -C{O)OR?3, -N(R'3)R'4,



-C(O N(R13) R14, -CH(OH) C(O N(R13) R14, -N(R13) R14,
- R15- N¢R13) R14, Mmmm ~R15- C(O OR13, -N(R13)C(O R13,
(1,2)-tet rahydr ionally substituted by al kyl),
(1,2)-imdazolyl (optionally substituted by alkyl), or (1,2)-imdazolinyl
(optional wosyseés tuted by alkyl); RS and R6 are i ndependp@fw ogen,
hal o, al kyl, haloal kyl, nitro, -NRl3)RB4; -C(O ORL3, %R13)R14
-C(O N(R13) CH2C( O N(R13) R14, -N(R13)C(O N(R13) R14, -N(R13)( O) R14
N(R13) S(O) 2R16, or R13 O N(R13 N R13) R14; WO 97/ 29067
pC(T/ | anf 02)098 CIOIN(R'3 ga'} ?SH gﬂ’gand )omouo 9 (RL3) _67- R7 is
- N(R9) - ( Ced3h®'¢ Bliddepandadid Kyakupes alkyi, sycloaigl, 4) argf - O (C(R10) (R11))n-R12
(where n hﬁ, 1 6(8(%) ml% Byfas.ogen, alkyl or halo; R9 is hydrogen,
al kyl, aryl, ar | (i OR13 , -R15-C(O) N(R13)R14, -R15-N(R13)R14,
- RL5- CH( NesRh Y Read é:l(‘@ inpapendantly pydsoggncylioviasy! iepsienpllRsepstiwted hydigion alkvic 1 y
al kyl ,  al keny| hydedxyy @ixdxy, ratk®el kiiino, Mwh&ilﬂﬁeﬂ'mhoallﬁmﬁrﬁahlkw cyano, carboxy,

"Lk s b e oot 8 W

R15- C(R13) ( Q@_rgl,:yl F‘H_FSWM'R:EB'}S("M@Q by halo, alkyl, aryl, bxq@g) QIM@@E@)
- %g g(( %gg E ﬁg%l%ha ,morioblidAaité)(ritlo3 citing) Gr@)cm%\icgrb&r(wgl%n)n%iczrbonvl
- R15- N( R13 Eﬂ}f '@“%’9 W ﬂ@?ﬁﬁé&%&@ N( R13) C( NR13) R186,
- R15- N( Rlsi e@)smm or branched alkylRne;chinRend C( O) N( R13) R14,
- R15- N( RLAY6G4 i3 3 (BasionBiy/substituted by hanahﬁwNﬁRﬁ&)ycssNB&SArNk6ﬂl&)xM6Rl3) R14,

- R15- N(R13) - Rl RlS (N 5- N(R13 R14

_RL5CR13, ) ol § ﬁﬂ%gg'%%ﬁ%‘%%ﬂ?°&(ﬁ°ﬁﬁéﬁw' RS

-R15- P(O) (ORL 3:)\p@1¢mlkvlamcw e@&l@lwumqﬂgn@g@raikﬂ {optionally substituted by

- %g-g g}_? g((%ms yl, aivi, hydroky 2tkdkyiRird)KiRA] dmino, dialkylaminso Efgoalkvlalmér;oc(mg)o,q:{ls

_RL5- S R15- N( M&%@éﬁ%&é}%&% “shigoarionyl, macd AP (’Eé[ " 9R14) C(-O) ORL3,

- R15- SC( O) N( ngylmammmsmw( S) N(R13) R14, - R15- S( O R13,

- R15- S( O) &8 Single B&ﬁoﬁéw%nmﬂhﬁer&fﬁrmﬁnaceﬁﬁﬁw%@p?dﬂ(e%ﬁ)tﬁ&&f.
-R15-S(O (NR13) R14, or each R10 is aryl (optionally substituted by one or

nore substituents selected from the group consi sting of alkyl,

hal o, hal oal kyl, hal oal koxy, nitro, -OR13, -SR13, -N(R13)R14,

-C( O OR13, -C(O)N(R13) R14, -S(0O20R13 and -OP(O) (OR13)2), or each RIO is

aral kyl (optionally substituted by one or nore substituents selected from

t he group consi sting of alkyl, halo, haloal koxy, cyano, nitro,

-OR13, -SR13, -N(R13)R14, -C(O OR13 -C(O N(R13) R14a, -S(0O 20R13 and
-OP(O (OR13) 2), or each RlO is heterocyclyl (optionally substltut ed by one

or nore substituents selected fromthe
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-C(OGRL3, 5 - N(R13) R14, C(O)N(R13)CR14 -S(0O 20R13 and
-CP(O)(CRlS) 2), or each R10 is heterocyclylal kyl (where the héf@o@}”éﬁ yl
radical is optionally substituted by one or nore subst e
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sel ected fromthe_aroup con5| sting of alk hal o, hal QaMpE
hal oal koxy, ar aW?f - W@Fﬂﬂ”‘m ORGANZAT M1 4, s
- C(O) N(R], 5 ' t
) o i‘n ‘h{l}g %ﬁr@%ﬂﬁ? ToN (Fé'r)

- SR13, | (51) Iniernational Patent Classificalion® ) OR13, C( mem@mwnbl@(u@)ms and WO 97

- OP( O|( ORECOIQ #3201 3228, 121120 i s adandmdly kYl %qm emda Nty 59@9{19&'91)

i s optlionally substituted by al k nal 3 al OZL KO

- OR13, | 5SR13. = O ORI3 - N(RI3 ‘

pCT] | AdAT Beigatmr by (N i spadpy | Wﬂiﬁaéﬂéﬁiﬁ Gbiiaﬁgz)i‘é %eﬂ
R11 (22nbhepetivgs EiihgDajey d gwaa;l?wh ozw)ﬁl I
or .IC(SO) N(R13) R14; eacz rR(ES arfd Rld.}(l7 dgge
(opti dns biertyagl i t ut ed by hal o, al kyl,

am no,} di al 98459, Jio, @ (120289 , niusr|o, cyano car boxy,

al koxyfcar bonyT; am nocar bonyl , m)no{kyl rbonyl, or

di al kylleayigpaGas BEnLEk LABORATOR cmsms §; kagdo 20pt Emﬂﬁunytioﬁmiﬂp&ied by hal o,

al kyl ,] ar ylsm?agldr\ml’(alsm [l N0, Before the e-v@hned &f\rhe tinsr Vit for amending the
monoal fky! an‘m?d Snitro, cyano, car y. allkoxy be regubfished dr a5 of the receipt of

nonoal |z ualMaeg,meﬁ,ér onyl): RI5 is a straight or
branched al e%%ﬁ% ; 16) $¢ ,‘paryl (optionally substituted by
hal o, [al kyl > (% Apviiks m"no, di al kyl ani no,

nonoal |kyl anme pnmimﬁu arsabmsmlbm,mal "pxycar bonyl , am nocar bonyl,
nmonoal (ky| an{'{ib ¥aijeh}40p Richmend Pafkway #aw@mwé bonyl ), or aralkyl (optionally
substift ut ed”hy” hal o, al kyl, “aryl, |hydroxy, al koxy, aral kyl, am no,
di al kyl am no, nonoal kyl am no, nitro, cyano, carboxy, al koxycarbonyl,
am nodar bonyl, nonoal kyl am nocar bonyl, on di al kyl am nocar bonyl); as
a single stereoisoner or a mxture thereqf; or a pharmaceutically

acceptlabl e salt thereof.

ﬁ

(54) Title: BENZAMIDINE DERIVA’ SUBSTITUTED BY AMINO ACID AND HYDROXY ACID DERIVATIVES AND THEIR
USE AS ANTI-COAG 4

(57) Abstract _
This invention is directed to benzamidine derivatives substituted by amino acid and hydroxy acid derivatives which are useful as

anti-coagulants. This invention is also directed to pharmaceutical compositions containing the compounds of the invention, and methods of
using the compounds to treat discase-states characterized by thrombotic activity.

[




